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Preface
For the IPVS 2012, we tried to follow the scientiﬁc format of the previous IPVS, while attempting
to add a taste that may convey the uniqueness of the Asian region. Starting with the Tom
Alexander Memorial Lecture under the theme of Happy Pigs-Healthy People, the scientific
program of the IPVS 2012 has many diverse programs including Keynote Lectures, Lead Lectures
on eight different topics, Concurrent Oral presentations, and Poster Sessions.
At this time, I would like to take the opportunity to thank the International Advisory Committee,
Scientific Committee and many colleagues and friends for their contributions to preparing the
Scientiﬁc Program of IPVS 2012.
A total of 1,008 scientiﬁc papers (277 Oral and 731 Poster presentations) will be presented. The
abstracts of those papers are available in two volumes of the proceedings: the Invited Lectures
and Oral Presentations in volume I and the Poster Presentations in volume II. An integrated
author’s index allows easy reference to all of the abstracts.
The Organizing Committee of the IPVS 2012 has devoted its utmost effort to prepare one of the
most meaningful congresses. I have no doubt that IPVS 2012 will make a signiﬁcant contribution
to the improvement of the swine industry throughout the world and as such, we urge the
professional swine societies in your countries to help us make IPVS 2012 a great success.
Sincerely,

BongKyun Park, DVM, MS, PhD
Vice-President of the Organizing Committee of IPVS 2012
Chair of the Scientiﬁc Committee of IPVS 2012
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Introduction
Can safe pig meat be produced without compromising on
welfare? This is an important question for society. But
perhaps the immediate tension at the farm level is that
many producers struggle to reconcile the immediate
economic demands of a viable pig business with these
third party demands for totally safe food produced under
maximal welfare conditions. As a veterinary profession
our challenge is to find and communicate ways of
increasing production efficiency in ways that also
enhance pig welfare and food safety. The carrot of
increased profitability is the surest way to success.
This paper reviews the concept of pig health as a
common theme that underpins both pig welfare and
public health. It outlines emerging genomics-based
technologies and considers how these are, or might be,
exploited to enhance pig health and so, indirectly, pig
welfare and consumer safety.
Pig welfare and public health: mutually exclusive
tensions or compatible goals?
A brief consideration of the key drivers for welfare in
intensive pig production systems, and the main public
health concerns related to pig meat, points to mutually
compatible targets that, importantly, can also benefit
over-all productivity. A useful working definition of
welfare for farmed livestock was developed by the UK
Farm Animal Welfare Committee (FAWC) in follow-up
to the Brambell Report of 1965 into the ‘Welfare of
Animals kept under Intensive Livestock Husbandry
Systems’ (HMSO London, ISBN 0 10 850286 4).
Known as the five freedoms [1], and integrated into UK
law, these propose (i) Freedom from pain, injury and
disease, (ii) Freedom from discomfort, (iii) Freedom
from hunger and thirst, (iv) Freedom from fear and
distress, and (v) Freedom to express normal behavior.
Historically, objective assessments of pig welfare have
been restricted to input resources such as stocking
density and drinker access. New approaches for objective
assessment of welfare focus on ‘outcomes’ such as lesion
prevalence, lameness and mortality – these have
additional value as performance incentives [2].
Potential public health hazards related to pig meat may
be divided into biological, chemical and physical but the
relative importance of different hazards differs according
to the type and location of production. In general terms,
for the developed world, important biological hazards
include Salmonella enterica and potentially Campylobacter
spp., Yersinia enterocolitica, Toxoplasma gondii, and (for
backyard production) Trichinella spiralis [3,4]. In the
developing world, with backyard / free range production,
there is more immediate concern over parasitic zoonoses

such as Taenia solium (Cysticerus cellulosae) and
Trichinella.
Chemical hazards include residual veterinary medical
products, illegal substances used as growth promoters,
and toxins, such as dioxin, gaining access via feed.
Veterinary antimicrobials, and their influence on
antimicrobial resistance amongst veterinary pathogens
and possibly human pathogens, are currently of
significant consumer and political interest in Europe.
These could impact on human pathogen resistance by
direct transfer of food-borne zoonotic infections already
carrying multiple resistance genes or by chemical
contamination of animal derived foods. For example, the
prevalence of multi-drug resistant strains of monophasic
S. typhimurium DT193 and DT104 in human food-borne
infections and in pig meat has increased markedly in the
last 10 years [5]. Antimicrobial resistance arising from
veterinary medicines could transfer indirectly to human
pathogens by lateral transfer of resistance genes between
animal, environmental, and human bacteria. However,
the full role of veterinary antimicrobials on resistance in
human microbes is far from clear since Salmonella
strains from sympatric livestock and human populations
can show different ecological and resistance diversity [6].
Indeed, soil and environmental bacteria constitute a vast
reservoir of antibiotic resistance genes [7]. Building on a
joint position taken by the Food and Agriculture
Organization (FAO) and the World Health Organization
(WHO) and International Office for Animal Health
(OIE) [8], the European Commission has recently
produced an action plan against the rising threat of
antimicrobial resistance that includes requirements for
microbiological diagnosis, appropriate use, parallel
preventive approaches, and the development of effective
alternative anti-infectives [9]. Undoubtedly, this pressure
to moderate the use of veterinary antimicrobials will lead
to increased focus on applied new technologies.
The theme that resonates across these welfare and the
public health agendas is that of pig health. Good pig
health, while being critical to economic success, also
benefits welfare through reduced endemic disease – a
blight on wellbeing that is often overlooked, and it
benefits public health through reduced shedding of
zoonotic infections and reduced antimicrobial
requirement. Our task, too often taken for granted or
skated over, is to communicate to our producers and
businesses the mechanisms and benefits of improved pig
health.
Pig Health: a not-so-new but still poorly defined
concept
What is pig health? A good definition is hard to come by
– it means different things to different veterinarians [10].
Happy Pigs - Healthy People
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The WHO defines human health as a state of complete
physical, mental, and social well-being and not merely
the absence of disease or infirmity. Pig health is the
interactive product of host factors (including age,
nutritional status, passive and active immunity), the
host’s microbial population (commensal and pathogenic)
and the environment (including ventilation, other
physiological stresses, and toxins) [11].
The late and great Tom Alexander made the important
differentiation between pig health and pig health status:
“Health is not synonymous with health status. The term
health status refers to the infectious pathogens known to
be endemic in the herd or absent from it regardless of
whether it is clinically healthy or not. A herd with low
health status may be clinically healthy and productive. If
it is well housed and well managed the herd immunity
and the potentially serious pathogens endemic in it can
be in balance. The pathogens are then suppressed and
remain subclinical. Conversely, a herd with a high health
status which is badly managed and badly housed may
suffer clinical disease and poor productivity [i.e. low
health].” Alexander, 1995 in: The Health of Pigs [12].
Poor health contributes to lower welfare not only through
general debility or reduced competitiveness. Examples of
specific welfare effects of low health include pain linked
to pathology (e.g. lameness), reduced feed and water
intake consequent to systemic illness, and ultimately
increased mortality consequent to disease. Post-weaning
mortality on 121 UK farms with long-term moderate
respiratory disease (defined at >10% prevalence of
pleurisy in slaughter pigs) was found to be significantly
greater compared to control farms [13].
Poor pig health impacts on human health through
increased shedding of food-borne pathogens and through
increased use of antimicrobials. While the important
bacterial food-borne infections can be shed without
clinical disease, five separate studies have shown that a
history of recent antimicrobial treatment was linked to
increased shedding of Salmonella in fattening pigs at
slaughter, and seven studies found that inter-current
disease (such as enteric or respiratory infections) had a
similar effect [3]. The relationship between low health
and increased antimicrobials use is perhaps obvious but
not well documented. Farms with long-term moderate
respiratory disease (>10% prevalence of pleurisy in
slaughter pigs) were more likely to have 2 or 3 ongoing
group level medications compared to control farms (OR
3.6 and 9.6 respectively) [13].
The impact of pig health on production efficiency cannot
be over-emphasized. When producers understand the
financial impact of low health or disease they are better
able to make and cost necessary interventions - that also
consequently benefit public health and pig welfare.
These losses can arise through diverse routes such as
reproductive loss, mortality, and also reduced feed
conversion efficiency or reduced feed intake leading to
longer fattening periods. As examples, PRRS continues
to be the most expensive disease on a global basis.
Recent work at Iowa State University estimated a
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sobering annual cost to the industry of $664, or
$114/year for every sow in the nation [14]. In Europe,
with less virulent strains, one study estimated costs at
126 euros/sow for each outbreak in Dutch sow herds [15].
Jäger et al reported a 0.26 day extension to slaughter
weight for every 1% increase in prevalence of pleurisy in
UK slaughter pig batches [16]. Baekbo et al (2002)
found that each 1% of lung volume obliterated by
enzootic-pneumonia like lesions contributed a 7.1g/day
reduction in daily gain between 20 and 24 weeks of age
[17].
In summary, robust pig health is pivotal in supporting
good welfare, food safety and production performance.
The second half of this paper briefly outlines some recent
technological advances in biology that could have
relevance in our challenge of balancing these three
factors. Finally, some of the ways in which these new
technologies already contribute to boosting pig health, or
might in future, are overviewed.
New technology: the omics revolution.
The term ‘omics’ is a neologism used to describe the
study of all constituents of a given system collectively.
Initially applied to an individual’s gene set - the genome,
the term has since been expanded to other disciplines.
Transcriptomics describes the study of all expressed
messanger RNA for a given cell or organism. Similarly,
proteomics describes the study of the expressed protein
profile.
Genomics is arguably the most advanced of these studies
and it is important to note that, for the purposes of this
paper, only a very superficial overview of what are
enormously wide yet specialized sciences can be given.
Genomics has been applied both to the host (the pig) and
the microbe (the pathogen) since the late 1990s but the
rapid acceleration of this science is down to the invention
of increasingly efficient techniques to determine the
coding sequence of DNA, nucleotide by nucleotide. The
most recent, robotic, massively parallel sequencing
systems are called next generation sequencing (NGS)
[18]. A publishable draft of the entire pig genome
sequence was available in late 2010 [19] - opening the
way for an avalanche of new information on the
functions and relationships of specific pig genes, their
variants, and heritable traits of pigs related to prolificacy,
neonatal viability [20], growth, disease resistance
including PRRSV [21] and H. parasuis [22], and
robustness.
Microbial genomics has accelerated exponentially in
recent years. The first full genome sequence of a freeliving organism (the human pathogen Haemophilus
influenzae) was published in 1995 [23] but more than
1500 bacterial sequences had been published by 2011
with many thousands more in progress [24]. In parallel
the cost of sequencing a single genome has fallen from
tens of thousands of pounds to just a few tens of pounds
and now takes just a few hours. This explosion of
information, supported by the new science of
bioinformatics, has opened the door onto better
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Applying new technologies for better pig health
How can these new technologies be put to work to make
real differences to pig health and, as a consequence,
permit reduced reliance on antimicrobials? This final
section outlines some examples of contributions that
could be made by new technologies on the horizon.
1. Health and pathogen surveillance: Surveillance of
health operates at farm, regional, national and
international (OIE) level. It provides critical
information that dictates the landscape in which
preventive health decisions and measures must be
taken. Genomic approaches can make 2 major
contributions in this area. Firstly, in pathogen
discovery and emerging disease, high-throughput
techniques allow the differential identification of low
levels of pathogen-related nucleic acid in 2
comparative samples. As examples, a pan-viral DNA
microarray was used for the discovery of SARS virus
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uptake by, or prolonged delivery of antigen to, the
dendritic cells and other components of the innate
immune system – they include alum, oil in water
emulsion,
and
liposomes.
Emerging adjuvant
technologies aim to provide added stimulus to the innate
immune system by directly activating pathogen
recognition receptors (PRRs). For example, the adjuvant
AS04, a combination of alum and monophosphoryl lipid
(MPL) is now licensed in some human vaccines [29]
resulting in enhanced adaptive immunity. Other PRR
agonist and cytokine-based adjuvants are in development
[30] with similar enhanced activity. Aside from
adjuvants, biological engineering of vaccine antigens is
not new to vaccinology. However, one area of emerging
interest is the construction of glycan-peptide conjugate
vaccine antigens that offer 50-100 fold enhancement of T
cell activation [31] compared to traditional
glycoconjugates. Bacterial enzyme systems have been
identified in the Campylobacter group that can generate
natural glycoconjugates [32]. These systems have been
transferred into E. coli, paving the way for subunit
glycoconjugate production, and for example novel
multivalent vaccine strategies in which a live attenuated
vaccine based on pathogen X could be engineered to
additionally express surface protein derived from
pathogen Y, with glycosylation from pathogen Z. Finally,
one new approach to swine influenza vaccine
construction steps away from the need for adjuvant by
working with alphavirus-derived replicon particles from
which an (interchangeable) antigenic gene cassette is
hyper-expressed resulting in protective humoral and
cellular immunity [33]. This replicon particle technology
is showing great promise in the human field as a safe and
flexible platform capable of inducing robust mucosal
immune responses after parenteral injection without the
need for additional adjuvant [34,35].
The concluding section of this paper highlights some
areas in which these new and emerging technologies are
being, or could be, applied to assist in pig health
improvement.
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understanding of pathogen diversity since it allows the
study of genomic differences across all sequenced
members of a group of isolates. Knowledge of pathogen
diversity at the DNA level has led to new sensitive and
specific genetic markers that can be used to track the
presence and distribution of specific microbes and
related features such as antimicrobial resistance.
Examples include the study of the separate evolution of
antimicrobial resistance in S. typhimurium among
isolates of human versus animal origin [6], as mentioned
earlier, and study of the evolution of antimicrobial
resistance among zoonotic strains of Streptococcus suis
[25]. Better understanding of the mechanisms of
microbial pathogenesis is another product of the
genomics revolution; comparing the sequences of
microbes that are closely related but differ in terms of
their capacity to cause disease has led to major advances
for diagnostics. For example, the development of PCR
tests to discriminate strains of H. parasuis with potential
for systemic spread [26]. Besides more sensitive and
specific diagnostics, much opportunity exists for
development of new vaccine approaches.
The next few years are set to witness major
developments in livestock vaccine technology. Genomic
approaches offer the chance to identify subunit targets
based on virulence determinants from wide-scale
sequencing projects. For example collaborative projects
between the UK and China are nearing completion of
sequencing of roughly 200 isolates each of Streptococcus suis
(SS), H. parasuis (HPS), Actinobacillus pleuropneumoniae
(APP) and Mycoplasma hyopneumoniae (MH). Resulting
targets can be further prioritised using functional
genomics studies in which the biological relevance of
genes likely involved in virulence can be determined by
studying the behavior of bacteria carrying targeted gene
mutations, using appropriate biological systems. TraDIS
technology (transposon directed insertion site sequencing)
enables the construction of large pooled (10 5-106)
libraries of unique mutants generated using transposons –
small mobile genetic elements that insert and disrupt
single genes at random. Next generation sequencing
technology is then applied to these libraries both before
and after exposure to live animals or in vitro models of
infection. By reading the DNA sequences from the
transposon out into the disrupted gene for each mutant,
and then quantifying the relative frequency of each
mutant in the pool before and after exposure to the
biological system, TraDIS can identify and prioritize
genes essential for survival or colonization – according
to the challenge system [27]. This technique is currently
being applied to SS, APP, HPS, and MH.
The next generation of vaccines is set to benefit from the
genomics revolution in other ways as well. The ideal
vaccine results in a predictably robust and long-term
level of protection, preferably against a multiple set of
infectious microbes – i.e. multivalency. These features
can be optimized though adjuvant design and by
biological engineering of vaccine antigens [28].
Traditional adjuvants are based on systems for enhanced

IPVS 2012 KOREA

[36]; more recently whole genome sequencing
allowed the discovery of new infectious agents in
human diarrhea [37]. Secondly, there is scope for
contribution to endemic disease surveillance at
regional or farm level. Whole genome sequencing of
PRRSV is likely to become more routine and indeed
necessary because increasing genetic heterogeneity
means PCR based methods, that target just a small
part of the genome, are less reliable [38]. Finally,
sequencing could be useful in discriminating atypical
low-virulence strains of organisms such as APP,
Brachyspira hyodysenteriae and other pathogens that
cause concern, but not disease, in health assurance
programs [39].
2. Health improvement programs: The step change in
pig health and productivity that followed the
introduction of techniques such as Isowean and
multi-site production cannot be overstated [40].
Genomics-based diagnostics can only help the further
evolution of these approaches. However, these new
production methods have thrown up some new
challenges; the exposure of piglets from different
breeding farms to different strains of SS and HPS at
weaning, against which they have little or only weak
cross-protective passive immunity, has resulted in
some resurgence of these diseases. Sequence based
profiling of breeding herds for these agents could
permit better mixing and matching of nursery
populations from different sources.
3. Minimizing impact of existing infection through
antibiotics: Limited space permits only a few
examples of the ways that omics-based technologies
can be applied to this aspect of health management.
The lesson from the last decade is that over-reliance
on antibiotics is not sustainable from a pig health or
consumer safety perspective – inappropriate use can
lead to disrupted commensal flora, antimicrobial
resistance and, in many cases such as salmonellosis
control, may be ineffective [41]. The importance of
retaining and growing a range of antimicrobials for
future, responsible, use is critical. Genomics-based
approaches are at the center of antibiotic drug
discovery methods. Approaches range from the study
and exploitation of genetic mechanisms by which
extremophilic bacteria (i.e. those tolerant of extreme
environments) survive [42], through to using TraDIS
based techniques to identify genes and biochemical
pathways that affect survival in the presence of a
panel of candidate antibacterial compounds [43].
Sequencing and bioinformatics is also enabling the
discovery of previously unknown natural antiinfective compounds, including candidates from
unculturable bacteria [44].
4. Minimizing the impact of existing infections through
immunity: The huge impact of microbial genomics
on vaccine development and host disease
susceptibility or robustness was discussed earlier.
One further vaccine-related area of particular interest
in human medicine is the application of host
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genomics to better understand the reasons for
individual variation in the immune response that
follows vaccination. One study found the variation in
immune response of children to measles vaccination
was 89% heritable [45]. Given the population
structure of the pig industry there is great opportunity
to analyze and exploit this variation. A further
important emerging area of work is the role of
apparently widespread Vitamin D deficiency in preweaned piglets. This has been linked to post-weaning
failure to thrive syndrome (PFTS) and ricketts-related
pathology [46]. The active form of Vitamin D 1,25,dihydroxy-D3 is now known to be important in
activation of the innate immune system at mucosal
surfaces and in macrophages [47]. The dependence of
active vitamin D3 levels on exposure to UV light
might partly explain the seasonality of influenza
epidemics in humans [48]. These observations could
lead to major improvements in weaner pig health.
5. Understanding the role of commensal microbiota in
health: Genomic techniques are shedding light on the
role of the gut microbiota – the role of which extends
from aiding digestion, through competitive exclusion
of pathogens, driving gut morphology, and the
development of the gut immune system early in life.
Metagenomics, a technique that uses parallel
sequencing to study the diversity of the entire
microbiota at the same time, has demonstrated the
importance of early-life gut colonization by
commensal bacteria for optimum adult gut immune
function in pigs, and the potential for management
factors and antimicrobials to interfere with this [49].
This emphasizes the importance of early stage diets
and perhaps the need to reassess the way in which
antimicrobials are used in young pigs in order to
optimize gut health in older age groups.
Conclusion
Benefits to pig health, leading to downstream production
efficiency, better food safety and pig welfare, can all be
achieved from the new and emerging technologies.
Veterinarians have an important role in helping to
channel these opportunities through to producers. But
also in the reverse direction, we must exploit our unique
position to keep abreast of these technologies to identify
further applications that will likely not be apparent to the
fundamental scientists who drive them.
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Factors affecting emergence of diseases in swine

high level of uniformity around the world since they are
predominately based on the utilization of the same
genetic material - and therefore similar inputs regarding
feed and infrastructure (Dietze, 2009).
At the same time, concentrating mainly in developing
countries, about half of today’s pig population is still
kept in heterogeneous, traditional, subsistence-driven
production systems of small scale, often only comprising
of a less than a few animals. Within these systems the
role of the pig often goes far beyond meat production
alone. Pigs in low input systems add value for the farmer
by utilizing feedstuffs and waste that would otherwise be
lost. Pork might therefore not only contribute to food
security and a readily available protein supply at
household level, the animal often contributes to the
financial safety net, plays an essential role in cultural
traditions or represents the additional cash income
allowing people to pay school fees, medical treatments or
make small investments.
With the overall expansion of the pig industry, the
diverse systems of intermediate scale and smallholder
pig production alike, serious challenges for biosecurity
and swine health arise to ensuring the quality of pork
products, food safety and the effective control of swine
diseases worldwide.
Even though there have been major achievements in
disease control and prevention, the swine sector
continues to face the spread, persistence and threats of
emerging transboundary diseases across the world. The
described trends and character of the dynamic pig sector
cannot ignore the surrounding changes: the agricultural
landscape, farming practices, the complexity and
globalization of pork value chains and shifting consumer
preferences.
Strong efforts have been made in the past and will be
needed in the future to minimize the negative impacts of
viral, bacterial and parasitic diseases. These not only
include the impacts on the health of the animal itself but
also the growing concerns with regard to the consumer
confidence, food safety and environmental health.
Pig health : a “One health” showcase?
Long overdue, the last decade has seen a paradigm shift
– or a re-birth - within the allopathic pathogen-focused
disease management towards a holistic “One Health”
philosophy that in its upstream approach addresses
prevention and identifies drivers to disease emergence
and is capturing the interest of the health-professional
community and many other disciples, including
economists, biologists, anthropologists, sociologists, and
financiers. Despite being interpreted in different ways,
One Health is based on the common understanding that
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The global context
To capture the increasing importance of emerging swine
diseases, the potential effect of these threats to pig
production must be put into the global perspective going
beyond production losses. Pork is the world’s most
consumed meat from terrestrial animals and any major
impact disease emerging in the increasingly globalized
international pork market would lead to consequential
negative effects in more than one region. Next to the
potentially severe economic downfall, the large number
of smallholder farmers whose livelihoods depend on
swine would likely suffer and the impact on food
security would go beyond the local level. In addition, in
times of increased natural resource scarcity and
ecological imbalances, losses in animals and decreased
efficiencies in production due to disease must also be
judged in the light of the environmental consequences
and loss of expression of genetic potential. On the basis
of the lessons learnt from the response to events in the
recent past, disruption of the global pig sector has far
reaching consequences and veterinary practitioners,
producers and regulatory authorities should be better
prepared for the unknown.
Changes in consumption patterns based on increasing
incomes in developing and in-transition countries with
fast growing economies the global demand for pork has
been rising steadily over the last few decades. Together
with poultry, the pig sector is the fastest growing
livestock subsector with animal numbers that will reach
the one billion head before 2015 representing a two-fold
increase compared to figures from the 1970’s (FAO,
2012a). Swine production has reached global distribution
excluding only a few regions with cultural and religious
reservation towards pork rearing and consumption. The
main growth is taking place in South America and Asia,
with only China hosting approximately 50% of the
world’s pig population.
The worldwide production is dominated by an increasing
dichotomy of production systems. This is reflected by the
subsistence-driven traditional smallholder production
systems, contrasted by the highly specialized,
technological and vertically integrated industrialized
farms with thousands if not tens of thousands of heads.
The later follows a similar geographic distribution
pattern as is seen in the intensive poultry sector –
concentrating close to urban centers (FAO, 2012b).
Commercial pig production has undergone significant
changes over the past few decades – following an
continuing path of intensification. Aiming for economies
of scale, more pigs of the same few breeds are kept on
fewer farms with an increased output of animal products.
The production systems of larger scale have reached a
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today’s health challenges require expansionary
involvement of disciplines, species, locations and civil
society. This understanding is driven by the recognition
that diseases are not only crossing borders and species
but also our historic sanitary inhibitors (Deen, 2011).
Traditional straightforward disease control measures do
not confront the root causes of disease emergence at the
animal-human-environment interface and therefore lack
an important factor of sustainability. Beyond the required
core laboratory and epidemiological surveillance
functions, human health and veterinary services now
need to expand into an agro-ecological approach to better
manage diseases. This means focusing on identification
of the drivers of disease flare-ups, depicting disease
behavior in the context of host availability and farming
landscape dynamics, and investigating the role of
ecosystem dynamics and wildlife as the potential source
of pathogens threatening domestic animals and humans.
Given the sheer number of swine present worldwide, the
high turnover rate in the pig population and the growing
consumer population, swine have to be seen as important
reservoir of emerging zoonotic diseases (Smith et al.,
2011) and others of high-impact which may affect local
livelihoods to international trade. It should be understood
that the swine husbandry and marketing practices and
their interaction with the environment are drivers of
disease emergence and call for a critical review of past
developments.
Disease emergence: Drivers and players
Infectious animal diseases can have their major impact at
one or more levels: on public health (zoonoses), national
economies (high-impact diseases), household livelihoods
(enzootic diseases) and, in very serious cases, global
societal stability and security (pandemics, bioterrorism).
Disease emergence – defined as a disease that has
appeared in a population for the first time, or that may
have existed previously but is rapidly increasing in
incidence or geographic range - is triggered by multiple,
interrelated factors, mostly anthropocentric such as:
human and animal demographics, dynamics of climate
change, increased mobility of people and globalization of
trade, sprawling urbanization, land use changes, land
degradation and ecosystem encroachments. BeltránAlcrudo et al. (2011) described how the resulting
changes to host environments, and therefore to pathogen
dynamics, can lead to adjustments such as expanding
geographic range, jumping host species and/or shifts in
virulence, the three main pathways for emerging disease
pathogens to adjust host exploitation
Pathogens as invaders into new territories
Invasions, occurring when a pathogen finds access to
new areas and host populations, are typically triggered
by globalization, climate change and changes in land use.
It may take the form of a travelling wave or saltation.
Prominent in this group are vector-borne and food-borne
diseases or environmentally robust pathogens that could
be transported via fomites across long distances.
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Invading pathogens may adapt to new arthropod vector
species and/or different host types. More often, however,
there are no dramatic changes in host range or in the
infection process in the individual host but, rather, a
modest change in the overall transmission pattern. One
example is the recent foot-and-mouth disease (FMD)
apparent introduction and spread through wild boar along
the Turkey-Bulgaria border in 2011. Before this
occurrence, wild boar, despite being as susceptible to
FMD as domestic pigs, had never played a major
epidemiological role in the disease, but where seen as an
accidental host. The incursion of African swine fever
(ASF) in the Caucasus and eastern Europe, is a
prominent example of invasion of a pig pathogen into
new locations. An exceptionally resistant virus in meat,
ASF virus entered Georgia in 2007, presumably through
waste from a ship that docked at the Black Sea port of
Poti from southeastern Africa. This represented a major
geographic leap for a virus originating in Africa but with
a known history of emerging on different continents
(Iberian Peninsula in late 1950’s, Caribbean in 1970’s
and 80’s and Brazil in early 1980’s). As with most large
geographical jumps of animal pathogens, this was the
result of an anthropogenic activity, in many cases the use
of swill feeding of untreated waste from transport vessels.
In the case of Georgia, with devolved and unprepared
veterinary services, ASF spread freely, affecting mainly
backyard holdings along the main trade routes, and
moved to Armenia, Azerbaijan and the Islamic Republic
of Iran (wild boar). By the end of 2007, ASF was
reported in the Russian Federation and has continued to
spread through uncontrolled movement of pigs and spill
over into wild boar populations, becoming endemic in
the southern part of the country up to the Ukrainian
border. In addition to the gradual progressive spread
linked mainly to the movement of infected pork products,
where the virus can resist for long periods, a new spread
pattern has been repeatedly observed in the past years,
when the disease jumped thousands of kilometers on
multiple occasions into far away regions. The exact
epidemiological role of wild boar, which have been
extensively affected, and the presence of Ornithodorus
spp. ticks in the region will need to be carefully
addressed in the design of ASF prevention and control
plans (Beltrán-Alcrudo et al., 2010).
The above mentioned examples also highlight that the
presence of large numbers of free roaming wild or feral
pigs poses additional challenge to address swine disease
emergence, particularly in resource poor countries with
predominant extensive pig production (e.g., backyard
and semi-intensive). Exchange of pathogens between
domestic and wild pigs can involve their direct contacts
(e.g., free range production systems), arthropod vectors,
hunting and consumption of wild meat, scavenging on
infected pig carcasses disposed in the habitats of wild
animals, fomites, improper practices in swill-feeding, etc.
The epidemiology of many diseases in wild boar is far
from being well understood (Ruiz-Fons et al., 2008),
particularly outside of Europe, but the species has
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Pathogens performing species jumps
With changes in the host community composition and/or
the inter-host contact rate, pathogens capable of a species
jump may be selected for. The emergence of pathogens
performing species jumps from livestock to humans and
vice versa (zoonoses) can be mainly attributed to the
increased contact rates in the wildlife-domestic animal
and wildlife-human interfaces. The ongoing intrusion of
livestock production into wild habitats brings new
diseases into livestock.
By far the most important example to the pig sector is the
inter-species transmission of Influenza A viruses.
Abundant in wild water bird reservoirs, they increasingly
find their way into pig and poultry production systems,
where they mix and recombine, occasionally followed by
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Pathogens performing virulence jumps
Fitness gain in pathogens can be achieved through the
provision of an environment facilitating high levels of
replication and the generation of large pathogen densities
(Drew, 2011). Unchallenged, this associates mass rearing
of monocultures of host species, first evident during the
green revolution in crop agriculture, which was followed
by a parallel development in animal production. In
situations where pathogens find access into rearing units
of tens of thousands of animals – most of which are of
the same age and often immuno-compromised – there is
a fitness premium for pathogens that are capable of a
virulence jump and of becoming more host-aggressive
with greater efficiency in infectivity than competing
pathogens. With the livestock revolution advancing from
north to south and involving emerging economies in
particular, the conditions are present for hyper-virulent
pathogens to evolve and emerge as serious production
problems. In situations where traditional and industrial

farming systems coexist and share distribution and
marketing channels, there is opportunity for virulent
pathogens to exploit the mix of production settings
affecting immediately a large number of smallholders
impacting their livelihoods and local food security. A
prominent example affecting the pig sector is the
emergence of a highly virulent porcine reproductive and
respiratory syndrome (hvPRRS) virus in East Asia.
Starting from 2006, the pig sector of China, Viet Nam,
the Philippines and Thailand has been continuously hit
by atypical hvPRRS virus strains. During 2010, the
disease affected additional countries in South East Asia,
e.g. Lao People’s Democratic Republic and Cambodia,
while causing a higher than expected epidemic waves in
Thailand. Significant economic losses to swine producers
are comprised of an overall estimated fatality rate of
about 20% (but up to 100% in single production units)
and impacts on production, such as reduced feed
conversion and lowered fertility. Detailed knowledge on
the evolution of these strains remains vague, but
intensification of swine production under inadequate
biosecurity structures and disease management principles
most likely facilitated the shift in virulence of the PRRS
virus. For East and South East Asia, with the highest pig
densities worldwide and the coexistence of production
systems ranging from backyard over a large proportion
of semi-intensified all the way to industrial production,
the persistence of this disease poses a growing
socioeconomic concern (Dietze et al., 2011).
The appearance of antimicrobial-resistant bacteria can
also be classified within the virulence jump category and
represents a rapidly growing challenge with major public
health ramifications. Multi-drug resistance is on the
increase because of the massive scale and erroneous
application of antibiotics for medical treatments, and
their use as growth promoters. Methicillin resistant
Staphylococcus aureus (MRSA) has been a long known
nosocomial pathogen that has recently appeared with in
livestock, and pigs in particular (Smith et al., 2011).
With this new MRSA type, the risk to public health from
the pork production and marketing chains needs to be
addressed by veterinary and public health authorities in
conjunction with the swine industry.
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already been found to be a reservoir for several important
pathogens of pigs (Meng et al., 2009). Millions of feral
pigs found outside of their native Palearctic range in the
Americas and Oceania can also easily serve as a stepping
stone for invasion of new exotic pathogens that can be
transmitted to extensive pig production systems and
become adapted to new agro-ecological niches.
Globalization and intensification of trade coupled with
climate change and growing demand for food strongly
facilitate quick geographic spread of diseases and new
vectors outside of their native ecosystems, which poses
significant threat of yet unimaginable host-(vector)pathogen constellations becoming established in the
populations of wild or domestic pigs in future.
Although many diseases in the populations of wild
animals are often self-limiting, their involvement into
disease dynamic as transient or even as accidental hosts
may have very important and far reaching implications
for livestock production, livelihoods and trade status of
countries.
With alternations in the geographic abundance of vectors
due to climate change, vector-borne diseases need to be
considered emerging as well. Among other arboviruses,
Japanese encephalitis virus is considered a candidate to
become established in new territories such as Europe (de
la Rocque et al., 2011) and with pigs being a potent
amplifier of the virus, the emergence will also depend on
adequate preventive measures by this sector.
The emergence of porcine teschovirus (PTV) in Haiti in
2009, for the first time in America, is another example of
the international spread of swine pathogens. In this
case, new pathogens can be a co-founding feature as they
interact with other pathogens circulating such as classical
swine fever (CSF) virus, porcine respiratory and
reproductive syndrome (PRRS) virus and porcine
circovirus (PCV). Known immunosuppressive effects of
one or more pathogens has facilitated the rapid spread of
PTV within the pig population kept under low
biosecurity smallholder farms.
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animal-to-human spill-over or further species jumps.
This important role of swine, potentially bridging the
transmission between avian species and humans calls for
increased attention, especially considering that only few
Influenza A viruses have a direct impact on swine health.
The unnoticed virus circulation in swine populations can
result in major public health implications.
The increased overlapping of bat habitats with pigs in
south east Asia bring new pathogens into play for the
species jump. Nipah virus, carried by fruit bats, is an
emerging zoonotic virus that causes severe disease in a
range of animals, including pigs but also can cause
humans illness and even death, making it a public health
concern. Following the major outbreak in Malaysia,
Nipah virus has since been document in an additional 12
outbreaks in Asia resulting in significant economic losses
for pig farmers. Another recent example of what could
have become an emerging concern is the detection of
Reston Ebolavirus (REBOV) in swine. It was first
isolated from pigs in the Philippines in 2008 as the first
Ebolavirus ever been found in a food-producing animal.
Experimental infections of REBOV under laboratory
conditions did not produce overt clinical disease, but as
stated earlier co-infections with other known swine
pathogens may exacerbate one of the other circulating
agents. To date, it does not produce clinical disease, at
least in healthy human male adults, though
seroconversion has been repeatedly demonstrated.
Virulent strains of Streptococcus suis, despite having
severe impact on pig health itself have increasingly been
causing epidemics in humans, mainly in south east Asia
and China. Even though not all epidemics have shown
the typical epidemiological linkage between pigs and
affected humans, it remains obvious that the main source
of “strain selection” is the worldwide presence of S. suis
in pigs. From here several scenarios are possible for
humans to become infected, direct contact to pigs being
the one most frequently reported.
Similarly, the importance of wild meat (bushmeat) to
communities in sub-Saharan Africa, Meso-America,
Amazon and southeast Asia as well as of the exotic
wildlife offered for sale in wet markets, and the
popularization of outdoor recreational activities and
tourism bring humans into contact with pathogens
circulating in forest and game reserves. Therefore,
wildlife and natural ecosystem health form part of
responsible health management, and essential
considerations of the One Health approach. There have
been prominent examples of these pathogens involving
the pig sector in recent years.
Surveillance and early warning: Emerging pig
diseases don’t fall from the sky
High risk areas of the global distribution of relative risk
of an emerging infectious disease event as published by
Jones et al. (2008) show a significant overlap with high
density pig populations mapped by FAO (2007) and
areas with high relative growth of the swine sector.
Therefore surveillance of pathogens circulating in pig
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populations and pork value chain has become crucial to
support early warning and appropriate prevention,
detection and control of emerging diseases. This will not
only protect pork production from further shocks but
contribute to food safety and food security.
The importance of disease surveillance coordination at
the animal/human interface is showcased by emergent
diseases such as new pandemic H1N1 2009 which
affected human and, incidentally, pigs and other
mammals. Close collaboration of surveillance efforts by
the public health and the animal health sectors is needed
to better communicate the risks of pathogens with
potential virulence for human and animal populations
and implications on food safety. Looking at the effects of
the recent pandemic of H1N1 in 2009 brings in another
component of relevance for the question of how to deal
with future disease emergence: public perception.
Within the pattern of content that characterizes the public
response to emerging diseases, the ‘blame’ of particular
entities for the disease’s origin and/or spread and
stigmatization of those who have contracted it and/or
who are represented as having contributed to its spread
play an essential role (Joffe, 2011). In consequence, the
pork sector faced enormous economic losses deriving
from the labeling of the pandemic H1N/2009 virus as
“swine-flu”. Pigs are affected by some influenza viruses
with manifestation of respiratory syndrome and analysis
of cases reported in animals indicates that most of the
cases of pandemic H1N1/2009 in animals had
epidemiological links with previous human cases.
However the risk of emerging virus reassortants with
pandemic potential persists.
Epidemiological surveillance and disease control in wild
or feral pigs remain important yet challenging tasks for
veterinary authorities. Traditional veterinary approaches
such as vaccination, population or movement control are
rarely possible or feasible with free roaming pigs. For
this reason strong collaboration with natural resource
managers, hunters and biologists is essential to get better
understanding of the threats of disease transmission
between pigs in the argo-ecological and natural
environments. Both the domestic pig production and
wildlife resource management sectors should benefit
from minimizing the effect of pathogens that
compromise the health status of domestic as well as wild
animals.
Finally, adaptation of surveillance and monitoring of
emerging swine diseases must feed into more balanced
approaches to disease and risk management involving all
stakeholders of pig production and the pork value chain
and the agro-ecological perspective of disease emergence.
Conclusions
The increasing demand for pork products, often
economically more accessible than ruminant red meat to
a growing global population, and on par, arguably, by
poultry and some aquaculture teleost species, poses
growing challenges to swine production and marketing.
One of the consequences of this demand are the
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alterations of agro-ecosystems to produce pork with
concomitant dynamic trade routes that have developed in
the past 20 years. Pork products from south America or
Asia can be found in markets in Europe or Africa within
24 hours. Diseases of swine represent not only adversity
to locally efficient pig production, but a threat to
producers in distant places. The proximity of swine
production to urban centers and the known and unknown
diseases that exist or can emerge calls for improved
veterinary infrastructure in terms of surveillance,
inspection, compliance and cooperation with the
commercial and smallholder sector. Such cooperation
extends to the public health authorities when zoonotic
diseases emerge or are present. Biosecurity (bioexclusion, principally a responsibility of the production
sector, and bio-containment, a function of the veterinary
authority) is key to guarantee safe production and safe
trade; and with the alliances of the public health agencies,
consumer confidence. Progressive control pathways and
improved risk management concepts can be used to
eliminate existing and emerging diseases from swine
production systems, and more importantly, their
prevention. Emergent and re-emergent diseases of
swine represent an increasing challenge to veterinarians
and public health officials, yet it is the ultimate
responsibility of veterinarians, whether as practitioners
or government workers, that production metrics are
efficient, cost-effective (biosecurity), and that extension
efforts in advice, outreach and herd health (management
practices, vaccination schedules) are well ingrained into
the veterinary curriculum.
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Salmonella control options in the pork production chain – risk factors, control options and limitations
J Dahl
Department of Food Safety and Veterinary Issues, Danish Agriculture and Food Council, Axeltorv 3,
Copenhagen, Denmark, jd@lf.dk

Spread along the production chain
Buying replacement gilts from Typhimurium-positive
nucleus and multiplier herds has been shown to increase
the risk of getting high salmonella levels in sow herds
with own production of finishers, indicating a spread
from the nucleus and multiplier herds to the sow unit and
further on to the finisher pigs in the herd. The study
showed that the risk was of a qualitative nature, and not a
quantitative. Buying gilts from high prevalence
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The pork production chain
In most industrialised countries the pork production
chain can be described as a chain. The terminology can
be somewhat confusing, so to be able to discuss the
production chain, the following terminology for different
parts will be used:
Nucleus herds are herds where the selection of genes is
made, they supply boars for boar stations and pure bred
sows for multiplication.
Multiplier herds produce gilts for sale to sow herds,
based on semen from boars on boar stations or from
nucleus herds. They can receive sows or boars as well,
but can also maintain the genetic progress based on
semen alone.
Sow herds produce weaner pigs. They receive semen or
boars and they either produce their own production sows
or buy gilts from multiplier herds.
Grower herds receive newly weaned pigs from sow herds
and sell growers. Finisher herds receive growers and sell
to slaughterhouses.
In reality parts of this chain is integrated in some herds.
The same herd can be both a nucleus herd and a
multiplier herd. And a sow herd is in many cases also a
grower herd and a finisher herd, but the basic structure
remains the same.

Introduction of Salmonella into the pork production
chain
Salmonella can be introduced into primary production
trough several sources and routes. Non-heat treated feed
or heat-treated feed produced, stored and transported
under suboptimal conditions can and will be contaminated
by salmonella serotypes1. However, in many countries
the correlations between what is found in feed, pigs and
humans are weak1.
A quantitative risk assessment of the pork production
chain1 showed that feedborne salmonella is of minor
importance in high prevalence countries, whereas the
relative importance in countries with a very low
prevalence is higher, although the absolute figures for
human infections from pork in this setting is low.
Rodents and birds can act as vectors for introduction, but
Danish research indicates, that rodents and birds are
probably more important in maintaining the infection in
positive herds. Birds living close to infected herds are
often positive with the same sero- and phage-types as
found in the herd, whereas birds living far from infected
herds are rarely infected3.
Danish experience has shown that there is a spread that
cannot be explained. Danish high security SPF-herds do
not import pigs from abroad, and have a very strict biosecurity program. Nevertheless new sero- or phage-types
emerges from an unknown source from time to time,
even in high biosecurity herds. In 1997 Salmonella
Typhimurium, multiresistant DT-104 emerged in Danish
herds, and spread by trade. But some of the spread could
not be explained by trade of pigs. Although the number
of herds infected without an explanation was low, it still
constituted a major problem, since it was not possible to
control this spread.
Other types like the monophasic 4.5.12:i:- have appeared
over the years, even in the Danish SPF-system, without
an explanation, even though there is no import of live
pigs into the Danish SPF-system (import of pigs into
Denmark is very limited, and most imported pigs are for
research purposes, and are not introduced into the pig
production).

Lead Lectures

Introduction
EFSA estimated than Salmonella from pork contributed
to 10-20 % of the registered human cases of Salmonella
in the EU in 2009, corresponding to between 10,000 and
20,000 registered cases1, and Miller2 estimated the
number of cases in the US (registered and nonregistered) to 99,000 cases.
Several countries have implemented salmonella control
plans in the pork production chain, but strategies differ
between countries. In the US and Australia focus is on
slaughter house hygiene and/or decontamination, and in
several countries in the EU focus is on the pre-harvest
level.
This paper discusses intervention points along the pork
production chain, and tries to describe how Salmonella
can be introduced into and transported along the
production chain. It also includes a discussion on options
for surveillance and target-setting.
The end target of this paper is the carcass after chilling.
After chilling, other routines and operations can spread
salmonella. Improper management of processing,
chilling, hygiene at the retail level and in the kitchen can
enhance the risk of exposing the consumer to Salmonella,
but these risks are of a more generic nature for all foods,
and are beyond the scope of this paper.
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Target setting
Before starting a control program for Salmonella,
different factors should be taken into consideration.
What is the objective of the program? Is the focus only
on reducing human cases, or is a reduction along the
chain, including primary production, a political priority?
Interventions at post-harvest can have a large effect on
carcass-prevalence, even with a high level in primary
production.
Figure 1 presents data extracted from the EU-baselinestudy on salmonella in finisher pigs and on carcasses10.
Although the results clearly indicate a correlation
between prevalence (measured as positive mesenteric
lymphnodes) in finishers and on carcass level, it also
clearly shows, that even in countries with a relatively
high level in finishers, the level on carcass can differ
very much for almost the same finisher prevalence.
One country with a lymphnode prevalence of
approximately 12 % had a carcass prevalence of 4 %,
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whereas another country with a lympnode prevalence
around 14 % had a four times higher carcass prevalence.
So much can be achieved just by optimizing the
slaughter process.
Finally options like decontamination have to be taken
into consideration. Hot water decontamination11 and
chemical decontamination12 have shown good effects in
reducing the salmonella-level on the carcass.
Figure 1. Lymph node and carcass salmonella
prevalence from a number of EU-countries
25%
Carcass prevalence

multiplier herds was just as problematic as buying gilts
from low prevalence herds, compared to buying pigs
from negative herds4.
Finisher herds buying weaners or growers from
Typhimurium-positive sow herds are at increased risk of
having positive meat-juice-samples in the Danish
salmonella-program5. As for the association between
multiplier and sow herd, the association between sow
herd and finisher herd is qualitative. Either the finisher
herd become infected or it remains negative, but if it
becomes infected, local risk factors in the finisher herd
will influence the level.
During the slaughter process, salmonella can and will be
spread from the pharynx or through leakage from the
intestinal tract to the carcass surface. Sørensen6 showed
that there was a correlation between salmonella level in
the herds and salmonella level at the carcass, Baptista7
showed the same, but due to a much larger data-set she
could quantify the effect, and showed that a large part of
the positive carcasses could not be ascribed to the herd of
origin for the carcass, but is due to cross contamination
from pigs from other herds.
Baptista7 concluded that for medium-sized to large
slaughterhouses in countries or regions with a medium to
high salmonella level in primary production, even a large
reduction in primary production will have a relatively
small effect on the prevalence of positive carcasses, due
to cross-contamination.
This leads to a discrepancy between results obtained by a
quantitative risk assessment8 that concluded a linear
relationship between the ultimate goal, reduction in
number of human cases, and the level in primary
production. However, these results were based on a
model, and a lot of assumptions based on relatively
scarce data, and may not reflect reality.
Alban9 concluded, based on the same type of model, that
the relationship between salmonella in primary
production and the level of infection on carcasses is
relatively weak.
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In primary production a number of different scenarios
are possible.
Eradication or reduction at the herd level is one issue that
should be discussed. Is the target eradication from the
majority of the pig herds, or is it a reduction program,
where positive but low-prevalence herds will be
acceptable?
Will the program target all serotypes, or only serotypes
that have an impact on human health? Many of the
serotypes found in pig herds are relatively rare as a
human infection. In 2011 S. derby was the most
prevalent serotype in slaughterhouses that were members
of DAFC, Denmark (unpublished data), but S. Derby
only accounted for 12 human cases in Denmark in 201113,
whereas the second most common serotype in pigs, S.
typhimurium accounted for 385 human cases in 2011 13.
Also the present situation in the region has to be taken
into account. In a low prevalence region like Sweden,
Norway and Finland, the program needed to maintain
this situation is completely different from a program
designed to reduce or eradicate salmonella in regions
with a medium to high level.
Finally results from Denmark (Baptista)7 showed that the
size of the slaughterhouse in combination with the
prevalence in primary production can influence the result
from the strategy considerably.
On a small slaughterhouse, the effect of reducing the
number of positive herds bringing in pigs will have a
direct, and near proportional effect on carcass prevalence,
whereas on a large slaughter house the same effect will
be masked by cross contamination.
All these things have to be taken into consideration when
setting a target. Should the target be on carcass level only,
or should there be targets also in primary production?
And if so, will targets be set at all levels of primary
production: Nucleus herds, multipliers, sow herds and
finisher herds?
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If the program is intended to target all serotypes, then
this MIX-ELISA will be of less value, and should either
be supplemented or replaced with microbiology, or a
new, more sensitive serological test.
Microbiology on the other hand is expensive and
difficult to use for mass screenings.
The minimum requirement is that surveillance will have
to be implemented at the level of the decided target.
Surveillance can be implemented at other levels in the
production chain in order to support reaching the target,
depending on the epidemiological situation in the
country, and the objective of the program.
If target is set on carcass level, surveillance in primary
production can support reaching the target, but it is not a
prerequisite, if intervention only takes place at the
slaughterhouse.
If targets are set in primary production in a reduction
strategy, surveillance on finisher level will be necessary,
and surveillance in nucleus, multiplier and sow herds can
be optional.
If targets are set in primary production in an eradication
strategy, surveillance is dependant on the epidemiological
situation.
In a low prevalence region, surveillance on the finisher
level can be the most cost-effective option, followed by

Table 1. Surveillance steps in primary production in an
eradication scenario
Prevalence
Nucleus herd
Multiplier herd
Sow herd
Finisher herd

Low
Optional or trace-back
Optional or trace-back
Optional or trace-back
Obligatory

Medium-high
Obligatory
Obligatory
Obligatory
Obligatory

Finally interpretations of the results are necessary. As
shown by Dahl4 and Kranker5, nucleus, multiplier and
sow herds should be declared positive or negative,
instead of being given an index. The risk for the buyer of
replacement gilts or growers is not so much a question
on quantitative levels in the supplier herd, but should be
seen as a qualitative result, alternatively declared
positive for certain serotypes.
Risk factors for salmonella in primary production
Recent studies have shown that risk factors for
salmonella in pig herds should be divided up into risk
factors for introduction and risk factors for high
salmonella-prevalence in positive herds4,5,15.
As mentioned previously, buying in pigs, contaminated
feed, rodents, birds and other vectors can introduce
salmonella.
The role of feed
After introduction into the herd, other risk factors
determine the prevalence. A lot of research has shown
that type and structure of feed is very influential on the
prevalence in salmonella positive herds.
Physical form of finisher feed: Pellets v. mash/meal,
crude v. fine
Epidemiological investigations16,17 showed that herds
that used pelleted, purchased feed on average had a three
times higher seroprevalence, compared to herds that used
home-mixed meal.
This result was somewhat surprising since pelleted feed
is salmonella controlled, and regular investigations from
the Danish Plant Directorate18 show that the level of
salmonella in Danish pelleted feed is very low, and the
few positive samples are almost all serotypes, that are
rarely found in Danish pig herds. Home-mixed meal in
contrast is often based on non-heat treated material (soy),
where salmonella is found regularly18.
The results on pelleted feed and meal were confirmed
and further investigated in several clinical trials. Dahl19
showed that feeding non-heat treated, non-pelleted feed
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Figure 2. Association between pen-fecal prevalence and
meat-juice prevalence depending on serotype (own data)

trace-back in the production chain in case of positive
results at the finisher level.
In medium to high prevalence regions, surveillance will
be necessary at all levels to make it possible for negative
herds to buy negative replacement animals. Table 1
represents an overview of necessary surveillance steps in
different epidemiological situations, when targets are set
in primary production, and the goal is eradication.
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Surveillance
The surveillance system and the objective of the program
have to be compatible.
So far serology has been shown to be a valuable
instrument for finding herds infected with Typhimurium,
but even when the ELISA theoretically should include
antigens from other serotypes, the association between
microbiological prevalence and serological prevalence is
serotype-dependant.
Figure 2 shows the results from a field investigation
(Dahl, unpublished data), where results from pen-fecal
samples and meat-juice-samples based on the Danish
MIX-ELISA14 were compared from 184 Danish herds.
High pen-fecal prevalences of S. typhimurium lead to
high meat-juice-prevalences, whereas the other serotypes
provoke a less pronounced serological response,
although the MIX-ELISA includes antigens that should
cover more than 90 % of the known serotypes in Danish
pigs, including S. derby and S. infantis.
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to finishers had a protective effect compared to feeding
pelleted, heat-treated feed in a herd infected with
Salmonella Typhimurium. But pigs fed non-pelleted feed
had a lower daily growth rate and reduced feed
efficiency.
Jørgensen20 showed that home-mixed feed and coarse
ground feed protected against salmonella compared to
pelleted feed and fine ground feed. Also in this case it
was found, that productivity was lower on non-pelleted
feed, and use of coarse ground feed had a negative effect
on productivity.
In an intervention study21 it was shown, that herds using
pelleted feed and having a high salmonella
seroprevalence could reduce the prevalence by mixing
25 % of non-heat treated, non-pelleted wheat or barley to
the diet, compared to herds only using hygiene and
management as interventions.
Hansen22 investigated the mechanism behind the
protective effect of meal, and found that feeding meal
resulted in different physical, chemical and
microbiological characteristics of the stomach content.
Meal feeding increased viscosity of the stomach content
compared to pelleted feed. A higher content of organic
acid producing lactobacilli and a higher concentration of
organic acid were found in the stomach, resulting in a
reduction of coliforms, including Salmonella.
The result is a reduction of the spread of salmonella by
the faecal-oral route.
Barley/wheat for finishers.
Jørgensen23 showed in a clinical trial that increasing the
amount of barley had a protective effect, compared to
wheat-based diets. Growth and feed efficiency were only
moderately affected, showing a tendency towards better
results with wheat-based diets, but the economic results
were considerably better for wheat based diets, due to the
lower price on wheat.
Organic acids for finishers
Dahl24 showed in a clinical trial, that the use of 0.4
percent organic acids in dry, pelleted feed could reduce
the seroprevalence in finishers. Creuz25 showed that 0.8
percent formic acid or lactic acid could reduce the
salmonella prevalence in finishers. Wolf26 showed that
the same effect could be obtained by mixing organic
acids in drinking water.
The mechanism is probably the same as described for the
protective effect of meal.
The best results have been obtained by using lactic acid,
formic acid or mixtures of these types, although it should
be mentioned, that other types have not been investigated
thoroughly. Benzoic acid may have a potential even
greater than lactic and formic acid, but has so far not
been documented.
Organic acids have a potential beneficial effect on
productivity. Several clinical trials in Denmark have not
given consistent results on productivity in finishers,
whereas organic acids seem to have a good effect on
productivity in weaner diets.
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Liquid feed for finishers
The epidemiological investigations16 showed that herds
that used liquid feed had a three times lower
seroprevalence compared to herds using dry feed.
Many papers have described how organic acids can
reduce the level of salmonella in feed. This has also been
described for fermented liquid feed, where the
fermentation process has resulted in a high level of
organic acids and reduction or elimination of salmonella
in the feed.
The organic acids will probably also increase the pig’s
resistance to salmonella infection by the same
mechanisms that have been described for the effect of
meal and organic acids earlier.
Herds using liquid feed for finishers rarely have high
salmonella seroprevalences. The author has visited
several herds with a high seroprevalence and liquid feed.
These herds all had a pH in the liquid feed above 5.5.
Although it has not been scientifically validated, it is
recommended to try to start a fermentation process in the
liquid feed in these herds, or to add formic acid to the
feed. Generally we recommend achieving a pH below
4.5 in these herds.
Effect of feed factors in sows and weaners
Kranker5 showed that the use of pelleted feed for sows
and weaners was a risk factor for isolating salmonella
from pen faecal samples from weaners. Jørgensen27
found that the use of organic acids in sow diets changed
the gut flora in a direction similar to what happens in
finishers. Due to low numbers of salmonella it was not
possible to demonstrate a direct effect on salmonella, but
it was concluded that organic acids in diets for sows
probably would have an effect. Kjærsgaard et al28
investigated the effect of meal compared to pelleted feed
for sows and weaners. They were not able to demonstrate
a reduction of the salmonella level, and the physical,
chemical and microbiological parameters were less
affected than what has been demonstrated for finishers.
So it was concluded that the salmonella reducing effect
was probably less pronounced compared to the effect in
finishers.
Jørgensen29 found a reducing effect on salmonella
positive faecal samples from weaner pigs that were fed a
diet with 2.8 % lactic acid.
The role of management and hygiene
Dahl30 showed that it was possible to remove pigs at
weaning from sow herds positive for Salmonella
typhimurium, keep the pigs under commercial, but
highly controlled conditions until slaughter, without any
salmonella infection.
These results indicated that all in-all out management
with strict hygiene protocols for weaners, growers and
finishers could be an important part of a program for
salmonella control in herds already infected with
salmonella.
However, epidemiological studies have not proven that
all in-all out alone could reduce the level effectively, and
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Figure 3. Odds ratio for carcass-positivity from Danish
slaughterhouses after correction for salmonella load from
primary production.
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It is beyond the scope of this paper to discuss specific
details of optimizing hygiene at the slaughterhouse, but
Danish experience is that interventions and optimizations
on slaughterhouses have to be adjusted to the specific
slaughterhouse. There is no single “magic bullet”. Only a
careful evaluation of all operations can reveal where
hygiene can be optimized.
Looking at the differences in carcass prevalence between
EU-countries, and even within slaughterhouses in one
country, shows a large potential in many slaughterhouses
for improved hygiene.
An alternative option is decontamination procedures.
Alban11 described the effect of hot water
decontamination in a Danish slaughterhouse, and EFSA34
reviewed the effect of hot water decontamination using
either potable water or recycled hot water.
Overall they concluded, hot water decontamination
reduces the bacterial counts for different bacteria
between 1 and up to more than 2 log units.
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Effect of interventions in primary production
Many of the referenced papers on epidemiology and
clinical trials indicate an effect of improved hygiene,
organic acids, vaccination and change of feed into coarse
ground meal or fermented liquid feed.
But in general for all the interventions it is just a
reduction. In most cases to maybe one third in the risk
reduced group compared to the risk group. So the
etiological fraction, or population attributable fraction for
many of the interventions are relatively small.
As an example, we look at the effect of introducing meal
feed in all Danish herds. Research has consistently
shown that pigs fed pelleted feed have a three times
higher prevalence than pigs fed meal feed. Fifty percent
of Danish pigs are fed each type of feed.
Changing the entire production into meal feed can then
be expected to reduce the country prevalence in finishers
by 50 %, assuming 100 % compliance.
A quantitative risk assessment1 of the pork production
chain showed that the only intervention in primary
production in medium to high prevalence region with a
very high effect on prevalence in finishers and finally on
human cases was to stop the introduction of salmonella
from sow herds into finisher herds.
This is of course difficult to achieve, if the proportion of
positive sow herds is high, since there are no known
procedures except total depopulation and cleaning, that
are capable of eradicating Salmonella Typhimurium
from sow herds.
Finally intervention in primary production with a
subsequent reduction in the number of positive finishers
at slaughter will not necessarily lead to a large reduction
in positive carcasses or human cases. The literature
report conflicting results.
The EFSA-commissioned quantitative risk assessment
found based on a model, that a reduction in the number
of positive finishers would reduce the number of human
cases proportionately.
This is in contrast to other models, like the model from
Smid32, who found that a large part of the contaminated

Effects of interventions in the slaughterhouse
As described previously (figure 1), a marked difference
in carcass prevalence was observed between EUcountries with almost equal lymph node prevalences.
Figure 3 presents slaughterhouse effects from a number
of Danish slaughterhouses after correction for salmonella
load from primary production.
The calculated OR for carcass positivity is compared to
an average slaughterhouse after correction for salmonella
load from primary production33. The calculated OR can
then be considered to represent the “hygiene and
management”-level of the slaughterhouse. Even within a
relatively small country like Denmark, there is a
relatively large variation between the slaughterhouses,
leaving room for improvement.
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Vaccination
Denagamage31 reviewed the effect of vaccination on
salmonella prevalence. Few papers were of sufficient
quality and described the effect all the way to the
finishing stage of the production. Some papers had
promising results, but none of them reached very low
levels in vaccinated pigs.
None of the papers described the effect on carcass level.

carcasses became contaminated at the slaughterhouse,
and to the data presented by Baptista7. She found that a
reduction in the number of positive finishers would have
a relatively low impact on the number of positive
carcasses in medium to large slaughterhouses, whereas
the effect of reducing the proportion of positive finishers
in small slaughterhouses had a much larger impact on
carcass prevalence.

Odds ratio

experience from Denmark showed, that although very
strict all in-all out could produce batches of pigs without
salmonella in infected herds, the results were unreliable,
and often high prevalence batches would be produced
alternating with low prevalence batches from the same
production system, without any clear explanation.
Sufficient and reliable reduction could only be achieved
if hygiene and change of management was combined
with feed related interventions changing the gut flora.
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Also they concluded that although data comparing the
effect of potable hot water and recycled hot water were
sparse, there were no indications that recycled hot water
would have a negative effect, as long as water quality
was sufficiently monitored.
In general it has been concluded, that hot water
decontamination is not an acceptable alternative, if use of
recycled hot water is not allowed. The cost of energy to
heat the quantities of water needed for heating will be
prohibitive for hot water decontamination without
recycling.
An alternative solution to hot water decontamination is
use of steam. At the moment steam is used in Danish
slaughter houses to remove contamination from parts of
the carcasses, but total carcass decontamination by steam
has not yet been commercially developed. The method
looks promising, and can probably reduce water and
energy use35, and is easier to fit into the slaughter line.
Chemical decontamination by chlorine, organic acids and
other chemicals has been investigated by several authors.
Hamilton12 found that the effect of acidified sodium
chlorite was comparable to the effect of hot water
decontamination. Both methods reduced the number of E.
coli by more than one log unit, and the salmonella
carcass prevalence was significantly reduced on one of
the two slaughterhouses (the other slaughterhouse had no
salmonella positive samples from trial and control
carcasses).
Organic acids are used for decontamination of pork
carcasses in some countries.
The effect has been studied intensely in beef production,
but has been less intensively studied in pork.
EFSA36 reviewed the effect of lactic acid on beef
carcasses and found relative reductions of Salmonella
prevalence from 33 % to 91 %, and reductions in
Enterobacteriaceae counts from no reduction to a 3 log
reduction, probably reflecting differences in concentration
and application.
Loretz37 reviewed the few papers on acid
decontamination of pig carcasses and found slightly
smaller effects than what was found in studies on the
effect on beef carcasses.
Cost-benefit
Goldbach38 performed a cost-benefit-analysis of different
interventions in primary production and at the slaughterhouse
and found that the only socio-economically profitable was
hot water decontamination.
A CBA performed for the EU-commission concluded
that interventions in primary productions were not socioeconomically beneficial39. The analysis did not include
slaughterhouse interventions.
The CBA by Goldbach was performed for a group of
large slaughterhouses, and the EU CBA was on an
aggregate EU-level.
Detailed analyses performed by the author showed, that
interventions in primary production can be economically
sound for production systems with small slaughterhouses
in low prevalence areas.
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Most analyses do not include the effect of slaughterhouseintervention on other pathogens like Yersinia, coli and
Campylobacter. Hygiene and decontamination will also
have an effect on these zoonoses, whereas interventions
in primary production are not likely to affect these
infections.
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Actinobacillus pleuropneumoniae: an old but still relevant swine pathogen in the XXI century
M. Gottschalk
Faculty of Veterinary Medicine, University of Montreal, 3200 Sicotte, St-Hyacinthe, Québec, Canada, J2S 2M2,
marcelo.gottschalk@umontreal.ca
Introduction
Porcine pleuropneumonia caused by Actinobacillus
pleuropneumoniae (App) is a contagious disease,
reported to cause economic losses worldwide1. Main
clinical signs of the acute disease are anorexia,
depression, fever, coughing, dyspnea and/or polypnea
and sometimes vomiting1. Disease can progress very
rapidly and death can occur within a few hours. So in
some cases, finding dead pigs is the first observation.
The disease can also take a chronic form where clinical
signs would not be as evident but production losses could
still be suffered and lesions at slaughter (such as
adherence, pleuritis and lung abscesses) are usually
observed. Finally, in many herds the App is present in a
sub-clinical form. This often happens in conventional
herds which may be simultaneously infected not only
with different low pathogen serotypes (see below), but
also with more virulent serotypes. In the latter case,
outbreaks may suddenly appear in the presence of
concomitant diseases or as a consequence of
management changes1. Hence, early identification of subclinically infected herds is important for the overall
control of the disease as carrier animals are one of the
main source of transmission between herds. Clinical
disease in its outbreak presentation is relatively well
controlled in USA and Canada, but is still a problem in
many Latin-American, Caribbean, Asian and European
countries. Segregated early weaning in multi-site
production systems helped in many cases to control
clinical disease in North America. However, in Canada
and the USA, money and efforts have been mainly
directed toward monitoring sub-clinical infections in
breeding herds and keeping herds free of either the most
common virulent App serotypes or all serotypes of App.
Occasional clinical cases are observed in high health
status herds infected with serotypes not typically
associated with disease in the past (unpublished
observations). The standardization and application of
new diagnostic tools have had a tremendous impact on
the diagnosis and control/elimination of these subclinical infections. During my 20-years of experience
with this disease, I have been frequently exposed to
situations where experienced practitioners had to make
difficult decisions on the App status of farms,
particularly working with multiplier and nucleus herds.
Exceptionally, some of these situations ended up in
courts of law. Are there ways to reduce the likelihood of
this happening, and to help
practitioners making the right decisions? This paper will
try to address some of the questions that are more
frequently asked, and are relevant to the topic.
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Before the questions: a short introduction on the
etiological agent
App can be classified based on their growth
characteristics in vitro and their requirement for factor V
(NAD) in biotype I (NAD-dependent) or biotype II
(NAD-independent). This fact is more important to
laboratory diagnosticians than to practitioners. However,
swine practitioners should be aware that biotype II
isolates, sometimes referred to as “atypical” App, may
cause clinical problems in field situations2. Occasionally,
these isolates may not be detected in carrier animals by
isolation procedures that have been standardized to
detect typical biotype I isolates. In fact, these biotype II
isolates do not present the typical growth pattern
observed with biotype I App (that most practitioners
know well) and the colonies are similar to those of
Actinobacillus suis, which may also complicate the
diagnosis of clinical cases. Presently, there are 15
recognized serotypes (based on the composition of the
capsular polysaccharide) of App. Of these, serotypes 1 to
12 and 15 have been described as biotype I App, and
serotypes 13 and 14 as the atypical biotype II. Some
strains of serotypes 2, 4, 7 or 9 can also be atypical
biotype II, and they have been described mainly in
Europe2. To further complicate matters, exceptions may
occur. For example, serotype 13 biotype I strains (typical
App) have been recently isolated in Canada and USA3.
Some serotypes share common antigens (at the LPS
level): this antigen is currently used in serological tests:
see below) and are classified together in serological
groups: serotypes 1, 9 and 11; serotypes 3, 6 8, and 15;
serotypes 4 and 7. The differentiation of serotype 5 in 5a
and 5b does not have any practical application (minor
antigenic differences) and both have a similar virulence
potential. Some untypable strains (biotype I and biotype
II) have also been isolated from clinical cases in USA
and Europe (unpublished results). However, untypable
isolates are extremely rare, and caution should be
observed when such an isolate is recovered from a
clinically healthy pig, as it could be a species different
from App (see below).
1. Are all virulent serotypes equally distributed
geographically?
The answer is NO. This is important, since the
serological surveillance to detect sub-clinically infected
animals should usually be directed to the most important
serotypes in a given country or continent. Which ones
should be considered as the “most important serotypes”?
This is one of many incomprehensive aspects of this
infection: despite the international trade, some App
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Area
North America
Latin-Americab and the
Caribbeanb
Europe
Asia
Australia

Serotypes
5, 7, (1)a
1, 5, 7, 3-6-8c, 12
2, 9, 11, 3-6-8c,8d,5,(4)e
2, 9, 1
15, 1

a

Previously the most prevalent serotype, it is almost no
longer isolated from diseased animals
b
Data available for very few countries
c
Cross-reactions: difficult to differentiate
d
PCR-confirmed: United Kingdom
e
Spain only, rare in other countries
Finally, there are serotypes that are considered to be of
low or moderate virulence in most countries (serotypes 3,
12, 10, 14). Serotypes 10 and 14 are almost never
recovered from diseased animals. Serotype 12 can cause
clinical disease but most of the times not as an outbreak.
Serotype 3 has always been considered as a low virulent
serotype. It was curious that the UK was the only country
reporting that most isolates from diseased animals
belonged to this serotype. Recent research using PCR
techniques demonstrated that these isolates were actually
serotype 8 rather than serotype 3, confirming previous
data on the low virulence of serotype 3 5. Differentiating
serotypes 3, 6 and 8 by serotyping is not always simple.
2. Do all strains of a given serotype present the same
virulence?
The answer is NO. As can be observed in Table 2,
isolates of a same serotype may vary in their virulence,
sometimes depending on the origin. Animals
experimentally infected with French strains of App

Table 2. Examples of variability in virulence of App
strains of the same serotype isolated in different
geographical locations
Serotype
2
4
15

Origin
Europe/Canada
Spain/Canada
Australia/others

Virulence
High/low
High/low
High/moderate

Finally, although most strains of a given serotype in a
specific geographical area would have a similar virulence
potential, some exceptions may occur. Genetically
confirmed App serotype 1 strains isolated from healthy
animals in Canada were shown to be unable to reproduce
disease after experimental infection of susceptible
animals (unpublished observations).
3. Is virulence always correlated with the toxin(s)
present?
Undoubtedly, Apx toxins are major virulence factors for
App. However, they are not the only ones. It seems clear
that the presence of both ApxI and ApxII usually confers
virulence to strains of serotypes 1, 9, 11 or 5. However,
this is not always the rule. Some of the non virulent
Canadian serotype 1 strains mentioned above lacked one
of the genes responsible for the production of toxins
(ApxI), but others did possess genes coding for both
toxnis (ApxI and ApxII). Therefore, others (so far
uncharacterized) factors can have an impact on the
virulence of strains. Another example is the comparison
of serotypes 12 and 7 strains. Both serotypes produce
only ApxII; however, serotype 7 strains are by far more
virulent than those of serotype 12. Serotype 7 is, in fact,
the second serotype most frequently recovered from
diseased animals in Canada in the last years (unpublished
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Table 1. App serotypes most commonly associated to
disease in different areas (exceptions may apply)

serotype 2 showed clinical signs a few hours postinoculation, and present high mortality. Animals infected
Canadian strains of the same serotype did not present any
clinical signs, not even fever. There is a clear difference
between the two groups of serotype 2 strains: European
strains produce toxins ApxII and ApxIII, whereas
Canadian (and US) strains produce ApxII only. However,
it is not completely clear if such a difference can explain
the complete lack of virulence. Interestingly, animals
infected with a Canadian strain were completely
protected against a second challenge with a virulent
French strain (unpublished results). On the other hand,
serotype 4 strains are described as highly virulent in
Spain, but not so in most other countries. When
compared to two strains isolated from clinically healthy
animals in Canada (unique isolates so far recovered in
North America), no difference concerning toxin
production or antigenic characteristics could be detected
(unpublished observations). However, experimental
infections with both types of strains have not been done
so far. Finally, serotype 15 strains are clinically
important in Australia, but less frequently isolated in
other countries, such as Canada, USA, Mexico, Japan
and Brazil.

Lead Lectures

virulent serotypes remain in one continent and are absent
in another one. The prevalence of a serotype should be
tightly associated to serotypes recovered from diseased
animals. For App, serotypes that are highly prevalent by
serology (sub-clinically infected animals) are often
different from those that are frequently recovered from
diseased animals, as recently shown in Canada4. In
addition, some serotypes are “highly contagious” (see
below), so positive herds are more easily detected by
serology, even when a low number of animals per herd is
tested. Practitioners should carefully interpret
“prevalence” results published in the literature. In
addition, most studies do not differentiate strains
recovered from different farms of the same pyramidal
system: a single strain serotyped many times in the same
system can change the true prevalence of a serotype
associated to disease in a given area. Finally, trustable
data of serotypes involved in clinical cases are still
missing (or they are old) in many countries. This
information must be available, since any control measure
that a country would like to take should be based on the
most important serotypes clinically affecting pigs.
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observations). Similarly, serotype 10 was originally (and
wrongly) reported as highly virulent, based on both the
production of the highly hemolytic toxin ApxI and the
virulence evaluated in a mouse model. However, to my
knowledge, this serotype has never been isolated from
clinical cases in North America and there are no clear
reports of isolation from sick animals in other countries.
Finally, animals experimentally infected with such
strains could not reproduce the disease (unpublished
observations).
4. Can the same strain show virulence in one herd
and not in others? If the answer is “yes”, how do we
confirm that it is the same strain behaving differently
and not two different strains?
These are important questions and for the first one, the
answer is YES. We have been talking about virulent
serotypes; serotypes that are virulent in one continent but
not in another; strains lacking some toxins or any other
virulence factor…but, the same strain causing either
disease or not in two different herds? Yes, it is possible,
but it is difficult to say how often this may occur. That is
also one of the reasons why there are still having
problems with App today. Let’s use an example: a
multiplier serologically positive for a virulent serotype
(sub-clinical infection with no disease and no lesions)
that sells animals to a conventional herd known to be
free of such serotype. If clinical signs appear in the
conventional herd…can we suspect the strain present in
the multiplier? It is really not easy to prove, but it is
possible to have a strain not causing any clinical signs or
lesions in one herd, and creating problems in other herds
with a different health status and/or using a different
management system. We have already shown a
significant increase in virulence of App strains in a coinfection model with Mycoplasma hyopneumoniae 6.
In 2012, App still remains a mystery in some aspects. It
seems clear that there are situations where a virulent
strain may not produce disease in well controlled and
managed herds, without other important concomitant
infections, and may produce disease in less favorable
conditions. On the other hand serotypes of relatively
low virulence (such as serotype 12) often cause disease
in high health status herds free of most important
infections, but much less frequently in commercial herds
already infected by other pathogens, including other App
serotypes and A. suis. It can be hypothesized that in
such herds, animals do have relatively high levels of
antibodies against toxins (produced by other App or A.
suis) that perhaps protect animals against low virulence
strains. But this is just an hypothesis and not all is clear
and understood as far as this pathogen is concerned.
We now have to address the second question: how do we
confirm that strains present in two different herds are the
same? Unfortunately, for this question, I wish we were in
C.S.I. in a TV series. But we are not, and analysis of
results coming from the lab where two strains are
genotypically compared is not easy. First, there are many
different techniques described in the literature and it is
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not easy to determine which one is the best. Second,
when two strains are different using a trustable technique,
we may assume they are different. But when they are
identical…we cannot conclude anything. Many strains of
App are “clonal” (a single original strain or “clone” from
which all strains were derived and distributed
worldwide), so we can not differentiate them.
“Genetically” identical does not mean that they are 100%
the same strain since one of them could have lost (or
acquired) virulence factors, antibiotic resistance, etc. One
example: virulent French strains of App serotype 2
discussed above are genotypically identical to the usually
non virulent Canadian strains of the same serotype. It
would thus be wrong to conclude they are the same strain
with the same virulence potential. However, they are
probably similar, since protection against the virulent
strain was obtained using the non virulent strain.
Sometimes, susceptibility to antibiotics is also used to
compare strains: the minimal inhibitory concentration
should be used for different antibiotics, and the strains
should be sent to two different laboratories (and tested at
least twice in each one) to compare results, since
sometimes there are differences related to the technique
used. Variability for a single strain is even observed
sometimes in the same laboratory.
Two herds infected with the same strain may be the
consequence of either indirect transmission (fomites or,
more often, aerosol transmission) or direct introduction
of carrier animals. The first thing to do when trying to
prevent introduction of App into swine herds is to make
sure that the animals introduced are not infected. Pigs are
obviously a major source of infection and all efforts
should be made to accurately determine if they represent
a danger or not. To eliminate the possibility that carrier
replacing animals are responsible for the introduction of
the infection in a given herd, solid proofs of negative
serology of the herd of origin should be available. There
are, however, clear data suggesting that indirect
transmission of this organism, including by aerosol, may
also occur and could in some situations represent a
significant source of contamination7.
5. Serology is known to be the best way to identify
sub-clinically infected herds. In the absence of clinical
signs, which animals in the herd should be sampled?
YES, serology is the most cost-effective diagnostic
approach. Which animals should be sampled will depend
on the production system. When working with three-site
systems receiving animals from a single sow herd,
finisher animals should be chosen, and the older the
better. The same can be done in one-site systems, even
though animals often seroconvert at a younger age in this
type of herd. As Figures 1 and 2 are showing, antibodies
are usually still present at 6 months of age. But a
problem would be present when a herd is clinically or
sub-clinically infected in site 3, but receiving animals
that originally come from multiple sow herds. Since
different sources are mixed, can we test animals as soon
as they arrive at site 3? Can we test very young piglets or
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piglets in site 2? Let’s see what the kinetics of antibodies
look like in a herd with an infected site 1 (sow herd).
Usually, infected and non infected piglets will be
together, with presence of maternal antibodies in some of
them. Until week 4-8 (depending on the antibody level
and test used by the laboratory), these antibodies will
decline. At that precise moment, serconversion may
begin in infected animals, but time to detect antibodies
will also depend on the infection prevalence: it may take
from 3-4 weeks to 10-12 weeks for animals to
seroconvert, depending on the prevalence of infected
piglets after weaning (see Figures 1 and 2). A few
animals may never develop detectable antibodies.

So, piglets in site 2 and, usually, at the beginning of site
3, will be serologically negative, even though they may
be infected. Sows should be the target to identify which
of the site 1 herds are infected, inferring that piglets
coming from those sows might be infected. Serology for
sows is sometimes done in North America with good
results. However, it should be noted that most serological
tests have been validated with growing-finisher pigs, not
with adult animals. Caution should be observed with
interpretation of tests used, since some non specific
reactions can sometimes be observed. Practitioners
should work in close contact with the laboratory to
analyze results. Sows can be used in serology and
information coming from these analyses is highly useful
(unpublished observations).
6. What serological test should be used?
There are three types of serological tests: a) those which
are serotype/serogroup specific, b) those which detect all
serotypes of App (without discrimination among
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Figure 2: Kinetics of antibodies against App that may be
observed in multi-site production systems (kinetics may
vary also depending on the prevalence of infected
animals)
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Figure 1. Kinetics of antibodies against App usually
observed in one-site farms (kinetics may also vary
depending on the prevalence of infected animals)

serotypes) and c) those which claim to differentiate a
mixture of serotypes based on some common antigens.
-Kits of type “a” use highly purified LPS as
antigens that can identify the serotypes (such as 2, 5, 10,
12 and 14) or serogroups (such as 1,9,11; 3,6,8,15 or 4,7)
affecting the herd, helping the practitioner to take
decisions. Usually, to reduce costs, serotypes targeted
must be those mostly related to clinical signs in a
specific country (Table 1). Another test in this category
(which is not available in commercial kits) is the
complement fixation test (CF or CFT), used now by very
few laboratories. This test usually presents high
specificity but very low sensitivity and, curiously, is
asked by some countries (Russia, China) as a reference
test when animals are to be imported. Using this test may
pose a risk of introducing infected animals in these
countries (false negative results). In addition, it is
relatively difficult to standardize.
-A single test of type “b” (detecting all serotypes of
App without discriminating them) is available: it is a test
based on ApxIV, a toxin that is specific to App and
produced only in vivo. This test should mainly be used
for monitoring high health status herds suspected to be
free of App. Using this test in conventional herds would
probably lead to positive results, since most of these
herds are sub-clinically infected by serotypes of
relatively low virulence. These positive results should be
confirmed with serotype/serogroup-specific ELISA tests
to determine if virulent serotypes are present or not in a
given herd.
-Tests of type “c” use among other antigens ApxI or
ApxII toxins. Although serotypes producing one or the
other of these toxins can be detected, false positive
reactions are to be expected, since bacterial species other
than App (such as A. suis, present in most herds)4 are
able to produce such toxins. Interpretation of results from
this type of test is usually complex.
When using serological tests, keep in mind that different
tests may have different sensitivities and specificities.
For example, duration of maternal antibodies can vary
from one test to the other. With the CF test the answer
may be 4 weeks, while it would be up to 9 weeks with
the LPS-based ELISA. So, results obtained are not
absolute, they depend on the test used. In addition,
measuring antibodies with a commercial kit to evaluate
the response against a vaccine is not always a good idea.
ELISA kits have been developed, standardized and
validated to measure antibodies in infected animals.
Vaccinated animals may develop antibodies against the
antigen included in the vaccine, and this antigen may be
different from the one used in the ELISA. A positive
result can be interpreted as a response to the vaccine.
Negative results cannot be interpreted, unless it has been
previously determined that this specific test can detect
antibodies to that specific vaccine. Similarly one should
keep in mind that, for example, the ApxIV test, detects
antibodies produced by an antigen secreted in vivo only.
What this means is that antibodies detected by this test
cannot be associated to a vaccine, unless it is a live
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vaccine. Only one live vaccine (for App serotype 5) has
been commercialized so far and it is not widely used. In
addition, to my knowledge, no data about ApxIV
antibodies induced by this vaccine are available. Finally,
it is important to understand that there is no test with
100% specificity and 100% sensitivity. The best way to
optimize serological surveillance is to test a significant
number of samples as frequently as reasonably possible.
It should be remembered that testing 30 samples from a
finisher herd with a negative result does not provide
100% certainty of the negativity of the herd. In fact, the
detection level will depend, among other things, of the
sensitivity/specificity of the test and the prevalence of
the infection. For example, in a batch production system,
negative results for 30 samples of one batch, but a clear
number of positive animals in another batch (with
confirmation of the presence of a sub-clinical infection in
the herd) have been observed (unpublished). This simply
shows that results from one batch to another are not
necessarily consistent, for reasons that have not been, so
far, identified.
7. In an infected herd, can the percentage of seropositive
animals vary from one serotype to the other?
The answer is definitively YES, and this is very
important. Usually, we do not find high levels of
seroconversion (low prevalence) in sub-clinically
infected herds against some highly virulent serotypes,
such as serotypes 1, 9, 11 or 5, and reactors can escape
serological detection. Even in chronically infected herds
with clinical signs, seroconversion in finisher animals is
sometimes not as high as we would have expected. There
are other serotypes which are considered “highly
contagious”, at least from the serological point of view.
Serotypes 3, 6, 8, 15, 12 and, to a lesser extent, serotype
7, usually present a high level of seroprevalence in
infected herds. From the practical point of view, if we
are testing 30 samples, the presence of 3-4 clear positive
results for serotypes 1 or 5 may be highly significant.
Such results have been already observed in sows in the
past in a multi-site system (with only one source of
sows) with the presence of serious clinical outbreaks due
to serotype 5 in site 3. All pigs came from the same site 1,
which presented a mean of 3 positive samples out of 30
animals tested8. On the other hand, most sows tested
were positive for serotype 7 (and no clinical signs due to
this serotype were present in site 3)8. Similarly to
serotype 7, a swine herd infected with a strain of
serotype 8 or 12, will usually present more than 50% of
samples as positive. In fact, the high “infectivity” of
these serotypes is not only in “serology”, but is probably
real, since in medicated early weaning programs to
eliminate App, failures were usually associated to
serotypes 3-6-8 or 12 (unpublished observations).
8. Is it necessary to detect the presence of App in subclinically infected herds by means other than serology?
Only breeding herds presenting a few positive
serological results which do not seem to fit the history of
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the herd may be interested by such procedures. Three
different approaches can be considered: a) isolation; b)
detection of antigens; c) detection of DNA. However, the
first two questions to ask are: 1. which animals should be
selected to be sent for analysis and, 2. which type of
sample. The first question is easy to answer: you should
begin with sero-positive animals. It has been previously
demonstrated that, if infected, chances to detect App are
higher in animals already presenting antibodies9. Ideally,
one would want to samples animals with recent
seroconversion, but these animals are very difficult to
identify. The second question is more complicated. Many
practitioners like to send lung samples even though no
lesions are observed. It has to be noted that App is not a
normal inhabitant of the lungs, and if it is found there, it
should have probably caused some damage. Sending
healthy lungs from a seropositive animal is, most of the
times, a waste of time: results will be negative. Most
people agree that tonsils are the best sample to be
analyzed, since App would usually invade tonsil crypts.
We have previously shown that tonsil biopsies can be
sent as samples, although the sensitivity is lower than
using the whole tonsil9. The use of swabs or scrapings
has been discussed many times, but they have never been
really validated in the field.
Coming back to the techniques used, isolation is timeconsuming and usually of very low sensitivity, since the
tonsils are highly contaminated tissues. Some tests based
on immunomagnetic beads and with significantly higher
sensitivity have been developed and are sometimes
applied10,11, although they are expensive and timeconsuming. If an “App-like colony” is isolated from a
tonsil, it must be confirmed by an App-specific PCR as
being a real App, since other microorganisms similar to
App can be wrongly identified by traditional biochemical
tests and serotyping. Detection of antigens directly from
tonsils is strongly discouraged since many cross reacting
bacteria are present and false positive reactions are
almost the rule. Detection of DNA by PCR is routinely
used. However, although useful, this technique still
requires validation: some tests detect all serotypes of
App, which may be applied to herds free of App.
Serotype-specific PCR have been developed, but they
have never been validated in the field (only with pure
cultures). So, these tests can be used but results should
be interpreted with caution. Detection of App by PCR
may be carried out directly on samples or after culturing
the samples, with different sensitivity and specificity9.
Detection of App from oral fluids has recently been
reported12 but with experimentally infected animals and
for some days after infection only. The amount of App
released can be considerably lower in chronically or subclinically infected herds.
Data so far suggest that we should use tonsils, preferably
whole tonsils after necropsy of (usually) high value
animals. Still, questions remain: if present, App would be
equally distributed in both tonsils? Should we test only
one of them? Is the distribution homogeneous through
the whole tonsil? All these questions do not have an
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answer. For that reason, we usually take a positive result
as a useful result, but a negative result as one indicating
that either App is not present or the laboratory was
unable to detect it.

Conclusions
App is still a problem today in herds of many countries
where the swine industry is important. The type of
problem would not be the same in all countries: in some
countries, clinical cases of porcine pleuropneumonia
with important losses are still present, and high levels of
lesions at slaughter may be observed. In some countries,
a question could be raised: how many farms subclinically infected would present clinical signs of
pleuropneumonia if antibiotics were not routinely used?
This is a question that is impossible to answer, but it is a
reality that probably faces many farms. In other countries,
both clinical and chronic infection are relatively well
controlled, but sub-clinical infections still worry swine
producers (especially breeders), and not necessarily
because these infections are associated to high
economical losses. In fact, in these countries, many
producers do not want to be infected with highly virulent
strains/serotypes, in some cases because of trade issues.
Breeding herds are concerned about selling carrier
animals that could infect other herds.
There are still some contradictions today, after 50 years
of experience with the disease, regarding why some App
strains are able to produce disease in some farms but not
others. This proves once again that all is not clear and
understood with App, sometimes making decisions to
take difficult, but science has progressed and will
continue to do so in years to come.
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9. There are some “urban legends” about App…
Some “urban legends” are circulating. One of them says
that “one animal infected with one serotype will not
develop disease when infected with another serotype”.
This statement is not true. It may happen that animals
that are recovering from an App episode with some
serotypes will be protected against the infection (disease)
caused by some related serotypes (with similar LPS
and/or similar toxin profiles). But this cannot be applied
to all serotypes. Another “urban legend” says that
“presence of positive serology against a virulent serotype
(in a specific region) in the absence of clinical disease
should be interpreted as false positive results”. This
might have been true many years ago when low specific
tests were used…but not anymore, and it would be
extremely dangerous to believe it, since many of the
serological tests available today are highly specific. And,
again, a herd with no clinical signs and no lesions at
slaughter can be sub-clinically infected with a virulent
serotype and a, potentially, virulent strain.
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Emerging diseases and the greater good
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Introduction
Investigating novel or emerging swine diseases or
syndromes is like a double-edged sword. On one hand, a
thorough investigation is slow, laborious, and costly.
Some investigations may follow “bunny trails”, failing to
ever elucidate an etiology or eventually progressing to
reveal a common or known pathogen(s) that was/were
inadvertently missed earlier in the workup. The
recognition of novel pathogens and syndromes in a
single geographic area often leads to the threat of nontariff barriers when protectionist forces prevail. This is
most concerning for industries reliant on the international
trade of live pigs or pork products for their ongoing
growth and sustainability. When reporting novel
conditions, there is also fear that public perception of the
swine industry may be adversely affected, if a newly
recognized disease or syndrome is clinically severe and
widespread. This may fuel negative sentiment towards
the intensification of livestock and “mega-farms”, or
reduce meat consumption due to real or ill-perceived
risks to food safety or public health. Finally, emerging
disease investigations leading to innovation and
discovery may appear to disproportionately benefit those
with rights to intellectual property (IP), particularly if
successful animal health products are developed.
On the other hand, investigating emerging diseases aim
to benefit the affected farm(s) even if successful IP and
animal health products are developed. If recognized early,
catastrophic losses may be prevented, at least in some
farms or regions, if successful biosecurity or control
measures are implemented. Many new pathogens have
zoonotic or public heath potential. In keeping with the
“one-world one-health” concept, investigating emerging
diseases in animal populations strongly contributes to
transparency, industry credibility and public trust, critical
for sustainability. In fact, history reveals that indecision
and inappropriate industry response erode public
confidence with devastating consequences as was the
case with the Mad Cow Disease (BSE) outbreak in the
United Kingdom starting in the late 1980’s.
Emergent viruses and the human-animal interface
There are currently about 1,000 known animal
pathogens: 600 of livestock and 400 of domestic
carnivores (dogs, cats). Forty and 70% respectively are
zoonotic, and 18% and 11% respectively are viruses1.
By contrast, 55% (domestic livestock) and 59%
(domestic carnivores) of emerging pathogens are viruses1.
During the last 30 years, approximately 90 novel human
pathogens were discovered, averaging 3 per year 2; 66%
of which were viruses and more than 80% of these, RNA
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viruses. Most are potentially zoonotic. Strong predictors
of zoonotic viruses are a high mutation rate and the
ability to replicate in the host cell cytoplasm as opposed
to the nucleus3. As a result, RNA and single stranded
DNA viruses are the most likely to emerge because of
their small genome, rapid rate of replication and
polymerase enzymes that lack proof-reading capability.
These characteristics lead to swarms of slightly divergent
genomes (known as quasispecies4) that facilitate
recombination,
reassortment
and
inter-species
transmission if the appropriate conditions exist5.
Socioeconomic influences on emerging pathogens
It is hypothesized6 that the emergence of novel human
pathogens is a product of human activities and
demographic changes leading to emerging infectious
disease
hotspots
where
ideal
socioeconomic,
environmental and ecological factors exist. For example,
close contact with wildlife and/or reliance on wildlife for
sustenance may facilitate transmission to humans.
Moreover, the development of virulent human pathogens
is more likely to occur where population growth and
density are high. These factors suggest that more
emergent zoonotic pathogens will occur in developing
countries.
In the swine industry, additional factors potentially
facilitate pathogen evolution. In intensive hog operations,
animal density is high. Factors that ease transmission
amongst animals lead to the emergence of pathogens of
greater virulence up to the point where the pathogen kills
or severely compromises the host thereby impeding
further transmission7, 8. In addition, the continued use of
mass feed and water medication in many countries for
growth promotion or long-term therapeutics is likely to
contribute to the development of antimicrobial resistance
(AMR) regardless of their use in human medicine since
AMR is positively correlated with daily exposure9.
Exposure to one antimicrobial may lead to resistance to
other antimicrobial(s) even if they are not used on the
farm or industry, due to the transfer of co-selected
resistance genes10.
Traditional strategies for disease investigations
The most critical step in an emerging disease
investigation is an astute clinician supported by
veterinary diagnosticians who collectively recognized an
unusual pattern of clinical signs and lesions that do not
match known diseases11 in a farm or cluster of farms.
The discovery of Post-weaning Multisystemic Wasting
Syndrome (PMWS) in the mid-1990s followed this
approach12. History will judge whether the recent
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significantly over time. The list of pathogens tested and
potentially ruled out should be encompassing, as new
clinical presentations for old pathogens are possible as in
the case with porcine circovirus.
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Classical strategies less frequently used
Electron microscopy (EM), viral isolation, and clinical
pathology are traditional diagnostic tests that are
infrequently used in routine swine diagnostics. Although
laborious, they are useful when routine diagnostics fail to
identify an etiology, particularly if gross or
histopathologic lesions exist. EM is best performed on
lesional tissue. If diffuse within an organ, 1-2 mm tissue
sections are best preserved in glutaraldehyde at the time
of collection. If lesions are inconsistent or sporadic, EM
may be best performed on paraffin embedded tissue after
histopathological examination has identified key lesional
fields. EM can also be performed on feces and other
secretions even though the presence of a pathogen in a
secretion does not immediately infer its causality.
Regardless of the sample used, skilled technicians are
required and the procedure is laborious and lacks
sensitivity (like finding a needle in a haystack). The
identification of virus-particles in lesional tissue is
hugely exciting and followed by attempts to identify
based on morphology.
Virus isolation (VI) is less frequently performed than in
the past because veterinary diagnostic laboratories have
generally reallocated resources from classical virology in
favour of molecular diagnostics over the last 2 decades.
VI however remains a valuable step in an emerging
disease investigation assuming viral aetiologies are being
considered. On one hand, virus isolation may be used
in the early stage of an investigation in an attempt to
blindly grow a pathogen from lesional organs. This
approach is complicated in that multiple cell lines are
required since a viral pathogen may only grow or
demonstrate cytopathic effects on select cell lines. An
alternative approach may be to use selected cell line(s)
based on their ability to grow a given virus after it has
been identified by EM or other molecular techniques.
Clinical pathology including serum chemistry, complete
and differential blood counts, and toxicologic screening
are easily performed at most full service diagnostic
laboratories. They are rarely performed on routine
diagnostics but useful for emerging disease
investigations in order to provide evidence of infective,
metabolic and toxic causes. The interpretation of such
tests can be difficult since reference values on healthy
pigs raised in the “modern” industry are not readily
available. In the last 30-40 years, intensification has
fundamentally changed how pigs are reared in many
regions including North America. As a result, reference
levels for pigs raised decades ago under extensive
conditions may no longer be appropriate.
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characterization of Periweaning Failure to Thrive
Syndrome (PFTS) will also fall into this category13.
Alternatively, novel pathogens may be detected through
active surveillance programs or meta-genomic screening,
followed by attempts to determine the novel pathogen’s
relevance in animals or people. For example, multiple
novel pig astroviruses and bocaviruses have been
recently discovered in pig feces of healthy and diarrheic
nursery pigs14 using high-throughput sequencing (see
below). Finally, unusual trends in genomic or molecular
characteristics of known pathogens may emerge and be
discovered by laboratory personnel. Although not a
perfect example, the discovery of swine Torque Teno
Virus (TTV) in the last decade followed this
methodology15. This is followed by active or passive
surveillance to determine the distribution, prevalence,
and relevance of the pathogen.
In population medicine, unlike companion animal or
human medicine, the ability to perform large numbers of
necropsy examinations is indeed fortunate. This is an
advantage in disease investigations as more commonly
than not, gross and microscopic lesions are not identical
across affected animals, and many animals are required
to rule out known diseases and describe unusual lesions
and trends. This is the most critical stage of an
investigation of emerging diseases and one in which
failure most likely occurs.
When presented with
unusual clinical signs or lesions, it is human nature to
ignore or downplay the importance of unique or rare
observations, or incorrectly pass them off as being
associated with a known pathogen. Not only is it
important to select the most appropriate animal for
examination, but unaffected age-matched animals should
also be examined from the affected and from unaffected
farm(s) at some point in the work up. The availability of
sophisticated laboratory resources, particularly well
trained histopathologists, is critical and biases the
discovery of novel pathogens to regions where these
resources exist. Furthermore, emerging diseases are most
efficiently found in high health status populations
because the absence of known diseases is easier to
demonstrate. Because of these features, western Canada
is an ideal hunting ground for emerging disease
investigations and help explains why PMWS and other
newer emerging diseases have been first recognized in
Canada.
Having characterized novel patterns of clinical signs and
lesions, the next step in an emerging disease
investigation is to rule out common pathogens. This is a
relatively easy step if absent, but more complicated if
common pathogen(s) are also identified in tissues. Some
of these may be relatively easy to rule out based on the
age group affected, clinical signs and tissue distribution,
but all must be ruled out before proceeding. Standard
diagnostic tests such as aerobic and anaerobic bacterial
culture, PCR, immunohistochemistry are generally
sufficient at this stage and readily available. Serology
can be used to demonstrate pathogen exposure in
individual animals if antibody titres increase
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Searching for novel pathogens using PCR, pan-viral
arrays and high-throughput sequencing
These technologies are complex and well beyond that
offered by many veterinary diagnostic laboratories.
The simplest approach is to develop PCR assays for
conserved genomic regions. For example, a specific
portion of the chaperonin 60 (cpn60) gene is conserved
across all bacterial and parasitic species, and when
amplified in a sample may be sequenced to yield
informative results. A current and relevant swine
industry example of this approach is the recent discovery
of a proposed novel Brachyspira species associated with
bloody diarrhea and mucohaemorrhagic colitis by our
team at the University of Saskatchewan16. Temporarily
named Brachyspira sp. 30446, this genomically unique
bacterium was discovered in clinical samples by PCR
and sequencing the NADH oxidase 1 gene (Bnox) that is
conserved across all Brachyspira species17.
For virus identification, a cpn60 equivalent is not
available and a priori knowledge of the viral family is
sometimes necessary. Specific primers however, can be
designed to identify conserved genomic regions within
some viral families and can be useful for the discovery of
novel variants11. By contrast, pan-viral microarrays
enable the de novo identification of a potentially
unlimited number of viral families in clinical samples.
Depending on the situation, lesional tissue or secretions
(fecal, nasal samples) may be used. The interpretation of
microarray however is complex, and bioinformatic
expertise is necessary to identify potential viral
candidates that are subsequently confirmed or ruled out
using specific PCR assays.
High-throughput “deep” sequencing is an alternative
strategy for the de novo identification of pathogens. Like
pan-viral array, it requires the random amplification of
genomic material from clinical samples. Depending on
the platform used hundreds of thousands to millions of
sequence reads varying from 150-400 bases are
generated. Bioinformatic analysis is subsequently used to
decipher sequence reads that are host genome and known
pathogens, the majority, from those that are potentially
novel. These novel sequences are then analysed in an
attempt to determine their identification.
Experimental reproduction
The final step after the discovery of a potential novel
pathogen is to experimentally reproduce the disease or
syndrome in susceptible pigs using an isolate cultivated
in vitro from clinical samples.
The inability to
propagate the novel pathogen in vitro hugely complicates
this step. If experimentally inoculated pigs develop
characteristic clinical signs, and if the novel pathogen is
cultured and found to be identical to the isolate used in
the inoculum, then a causal relationship exists.
Experimental reproduction may require several attempts
as the infectious dose, route of inoculation and
incubation period are initially unknown. As with PCV2,
co-infections and co-factors may also be necessary to
reproduce disease18.
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Thus, establishing a causal relationship is not always
easy, but is a scientific milestone that facilitates the
development of control and prevention strategies.
Conclusions
Over the last 30 years, novel pathogens have been
discovered at the rate of one every four months. With the
meta-genomic technology now available in leading
research institutes worldwide, the pace of discovery is
likely to increase. RNA and ssDNA viruses are most
likely to emerge in global hotspots, and are most likely to
be discovered where diagnostic resources are readily
available. Current modern pig production practices
favour the emergence of novel swine pathogen because
animal density is high and facilitates inter-animal
transmission. Simply put, if you put thousands of pigs
under one roof, pathogens will evolve. Thus, the first
line of defense are astute clinicians who recognize and
react to unusual clinical signs on otherwise normal farms.
Observe, read, document and REPORT. Any impact this
may have on pork trade or consumption is likely to be
small and short-term. By contrast, indecision, cover-up
and lack of transparency will undermine public trust in
the livestock industries, food security and veterinary
profession with far greater consequences in the long term.
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therefore variation in behaviour between animals in
different environments is expected regardless of the type
of environments compared, natural or confined.
Therefore this approach of comparing behaviours in
different environments provides some general
information about the range and variation in behaviour, it
does little to indicate anything about animal welfare.
A more rewarding approach, currently used by many
scientists, is to try to determine how particular
behaviours develop, understand their function and what
motivates them to occur. Thus understand the importance
of the behaviour to the animal is paramount to
understanding its importance to welfare.
For many animal welfare scientists an animal’s
subjective state is an important, if not the most important
aspect of animal welfare. Feelings are not directly
observable, but have measurable correlates or
consequences. They can be assessed either by using
preference and motivation tests or by looking for signs of
deprivation, frustration or distress when the animal is
confined in an environment or subjected to a treatment
without any means of control.
Preference and motivation tests are commonly used in
animal welfare research. Preference and motivation tests
assess motivation, defined operationally as the tendency
for an animal to perform a behaviour, but understood as
reflecting the animal's desire to do so. These tests are
used to address four distinct research questions: (1)
whether an animal is motivated to obtain or avoid a
resource; (2) whether it has a preference amongst
alternative resources (i.e., whether it is more motivated
for one than the other); (3) how strong its motivation or
preference is and (4) whether its preference, or the
strength of its motivation or preference, is altered by
changes in its internal or external environment.
One of the main challenges with preference test is that
animal preferences are likely to vary for numerous
reasons including, animal condition, time of day, or
environmental conditions. For example, recent research
in my lab has demonstrated that clearly sows will prefer
to rest more on mats than concrete (Fig. 1). However as
environmental temperatures rose sows avoided rubber
mats.
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The science of animal behaviour (ethology) has been
closely linked to the study of animal welfare and its
assessment. Using animal behaviour to assess welfare
as many advantages. First, change in an animal’s
behaviour is likely to be one of the first indicators of a
change in an animal’s welfare. Second, behaviour can be
measured non-invasively. Finally, behaviour can be used
to assess physical health in clinical and pre-clinical
diagnosis and can provide information about the needs,
preferences and internal states of animals.
As a starting point, a species’ natural behaviour is often
quantified using an ethogram. An ethogram is often
described as a simple catalogue of natural behaviours.
Ethograms should also provide context for the
occurrence of the behaviour, for example a frequency or
temporal component, i.e. how often or when does and
animal perform certain behaviours and is it similar to
what is expected in a natural environment. In addition,
understanding which behaviours are expected in certain
environments or under certain social conditions are also
important, if behaviour is to be used as a reliable welfare
indicator. For example, assessing fear in swine during on
farm assessments can be highly influenced by a variety
of issues, including pen location, presence or absence of
con-specifics, and familiarity with the human carrying
out the test. Quantifying and describing the natural
behaviour of an animal provides a baseline to which
behaviours seen in confined situations can be compared.
It also provides important information on what types of
behaviours are expected to be seen if animals are in a
negative or positive state of welfare. For example,
during acute states of illness, overt changes in behaviour
occur in both type and amount. Ill animals display
behavioural changes such as lethargy, anorexia,
increased thermoregulatory behaviour, increased slowwave sleep, increased sensitivity to pain, avoidance of
social contact and reduced exploratory behaviour.
Behaviours associated with pain or distress can also be
used in assessing animal welfare. These behaviours
include avoidance, fleeing, abnormal gait and distress
signals such as vocalizations. Although these behaviours
are useful there is a need to develop and validate
methods of pain assessment (behavioural and other
disciplines) and practical pain mitigation approaches as
the issue of animal pain is the most important area for
scientific research, in the immediate term.
It is clear that detailed knowledge of behaviour can be
important in assessing animal welfare the presence or
absence of a particular behaviour or change in that
behaviour is not an indicator of poor welfare per se.
Animals adapt their behaviour to their environment
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Another important consideration in developing and
interpreting preference tests is that of unfamiliarity/
familiarity. Animals may simply avoid novel materials or
situations due to neophobia. Thus clearly demonstrated
preferences may wane over time as animals gain
experience and become familiar with the novel situation.
It is only after that experience is gained that results of
preference test can be interpreted with some validity.
Alternatively, if animals clearly demonstrate a preference
for a novel situation caution must be again be taken to
ensure that this preference doesn’t wane over time. For
example, exposure to certain types of enrichments can
have an immediate impact on an animal’s behaviour but
over time this initial interest can wane. In a study that my
lab carried out to evaluate the preference of gestating
sows for different types of housing (stalls vs free access)
we used animals that had experience with both types of
systems and had be housed in both systems immediately
prior to testing. Regardless of the type of systems that
animals were housed all sows demonstrated a clear
preference for free access and avoided stalls.
An animal’s preference provides important but limited
information. The preference may be consistent but this
doesn’t mean that it is important for an animal’s welfare.
There is no information on the strength of the animal’s
preference or its motivation to perform the behaviour.
Animal motivation has been strongly associated with
animal welfare, in the sense that highly motivated
behaviours if prevented are more likely to result in
animal suffering than those behaviours with lower
motivation. Many publications use operant conditioning
to evaluate motivation strength. In short the motivated an
animal is for a resource the more often the animal will
perform the operant or the higher the price the animal is
willing to pay the application of operant conditioning
to question of animal motivation is often referred to as
Economic Demand Theory.
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Economic Demand Theory provides a useful tool for
evaluating the strength of an animal preferences for
resources rather than a simple direction. My lab has used
this approach for a number of studies on the motivation
of sows for various types of housing and enrichments
(Fig. 3).
Fig. 3. Motivation for various enrichments
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Preference and motivation tests are techniques that are
still under development and numerous publications have
listed their limitations and discuss methodological
problems that are not yet fully resolved. However, if
carefully interpreted and properly integrated with other
measures of welfare, they constitute a powerful tool for
the assessment of welfare.
There are a variety of emerging approaches to
understanding animal behaviour that will be used to
assess animal welfare. The study of the causes and
prevention of abnormal behaviors such as stereotypies or
injurious behaviours is significant. These behaviours
have often been interpreted as indicators of poor animal
welfare but recent studies suggest that such
interpretations are too simplistic.
Concern about animal pain, as has previously been
mentioned is an extension of a greater social concern,
concern about an animal’s affective experiences.
Historically concern about animal welfare and
approaches to addressing animal welfare have focussed
on identify causes of animal suffering and suggesting
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changes that minimize these experiences.
This
approach will become inadequate as social concerns,
scientific inquiry and policy development shifts toward
considering an animal’s positive welfare states.
Additional research in understanding and quantifying
such states is a significant and important challenge to
scientists.
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Conclusions
Ethology is an important scientific approach in
evaluating animal welfare and involves understanding
the development, causation, evolution and function of
behaviour. Measuring preference and motivation are
promising experimental approaches. Recognizing and
mitigating pain, understanding the relationship between
animal cognition, abnormal behaviour and animal
welfare as well as developing approaches to measure
positive affective state will be necessary in the future.
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Steering the batch of pigs towards profit

|

John Carr
swineunit1@yahoo.com
Introduction
As veterinarian we must provide excellent welfare,
health and production cost control for pigs under our care.
All-in/all-out programmes provide the necessary control
measures. However, all-in/all-out can only be achieved
by the veterinarian organising a pig flow model to avoid
bottle-necks of over and under-stocking. The role of the
veterinarian is to:
“Plan the farm” and then encourage the farmer to
“farm the plan”
Finishing based targets rather than sow based targets
The success or failure of a farm should be measured in
terms of batch output from the finishing floor. Even
when the farm sells weaners, the true income arises when
these pigs are ultimately sold for meat or replacement
gilts. Traditional analysis systems concentrate on the
adult herd’s productivity and largely ignore their impacts
on the growing/finishing herd.
 Sow based emphasis: non-productive sow days and
pigs per sow per year whereas;
 Finishing based emphasis: feed efficiency; days to
finish; carcase composition and kg output.
A sow based emphasis does not directly relate to profit
nor does it allow for analysis of the whole farm budget.
Non-productive sow days and pigs per sow per year are
also open to ‘manipulation’, for example, changing the
definition of the “gilt” or manipulating cull sow
management can have a major impact on the adult herd
parameters, but may have no impact on the
growing/finishing herd. Sow based analysis systems still
have a role to help reduce the cost of production, but
only once the target weight of meat paid for per batch
has been met.
The move towards batch grow/finishing based herd
management has been driven by the need to
accommodate the welfare requirements of the finishing
pig. Many countries have legislated stocking densities
(EU) or more typically, have industry suggested
guidelines such as in the USA, Canada and Australia.
These stocking density requirements put a limit on
potential output for the farm. Cost control must therefore,
be managed with knowledge and compliance with these
limits of production.
Organising a pig flow model
All-in/all-out management of pigs leads to the batch
concept. In batch farming, pigs are produced in a batch
and they stay together from conception to slaughter.
Once this concept is accepted then batch targets and
interference levels can be set.
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A batch is an agreed fixed time parameter which in
commercial pig production typically varies from 1 day to
4 weeks depending on the filling of the grow/finishing
herd in an all-in/all-out programme.
Batch farrowing place
Achieving all-in/all-out must start in the farrowing area.
The number of batch farrowing places is the only stable
feature within a pig flow model which is unaffected by
season.
Figure 1. The space required to finish pigs and the
number of sows to breed increases in the summer months

Summer
Size of
adult
herd

Batch
farrowing
place

Finishing
space
required

Winter
For example, the farm has a choice – running a 1000 sow
unit, as the farrowing rate decreases over summer, means
that fewer sows will farrow in the autumn and fewer pigs
sold in the spring.
Whereas a 42 sows a weekly batch farm will produce the
same kg output per batch per week, but the herd size will
vary from 1020 to 963 over the different seasons.
The weaning age and batch length (time in weeks)
determine the number of batch farrowing places
available. For example, a one week batch weaning of
pigs at 4 weeks of age requires 5 farrowing rooms per
batch. Each batch will have the same number of batch
farrowing places per batch.
When to start the batch
It is vital that the breeding batch of females is actually
the batch going to farrow. To ensure that these groups
of individuals are within the same batch, the start of the
batch records must be the day after weaning.
Thus if
the farm weans on a Monday the first day of the batch is
a Tuesday. The discrepancy occurs with gilts and
return sows being counted within the wrong batch.
To calculate the minimum batch breeding target
The calculation should start in the finishing herd.
The minimum number of pigs to be weaned per batch =
(Area of the unobstructed finishing floor ÷ space
required per finishing pig) ÷ finishing rate. [Formulae 1]
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(The finishing rate is the percent of animals remaining
after post-weaning mortality and breeding gilt removal is
accounted)

Figure 3. Farrowing rates of sows to original breeding|
and with successive returns

The number of batch farrowing places required =
Minimum number of pigs weaned per batch ÷ pigs
weaned per batch farrowing place [Formulae 2]
The batch breeding target =
Number of batch farrowing places ÷ batch farrowing rate
[Formulae 3]

The breeding pool of females is composed of weaned
sows, returning sows, and gilts. Each of these groups
have a different but predictable farrowing rate, which
need to be taken into account when predicting the batch
farrowing rate; for example, the gilt can be expected to
have a farrowing rate some 10% lower than a third parity
weaned sow.
The expected farrowing rate of gilts or sows that fail to
become pregnant falls progressively with each
subsequent return to estrus.
Return gilts should be combination-mated, ie. by AI and
naturally by a boar. If they return yet again they should
be culled. Return sows should be mated only as part of
the cull programme not part of the batch breeding pool.

In each of these batches 25 females were bred but if the
farm had not taken into account the makeup of the
breeding pool, the batch farrowing target would not be
consistently achieved. In addition, a farrowing rate of
72% occurred as part of the natural expectancy, not due
to a pathogen. If the farm had followed the traditional
approach, the loss of these two batches alone would have
cost the farm 2,880 kg pork not sold from the marginal
highly profitable pigs. Note that the farrowing rate can
also fluctuate widely as a function of mathematics rather
management or a pathogenic process.
Intermediate stablisation of batch breeding targets
Until the gilt pool is running with the batch concept in
place, to stablise the batch manipulate the culling
programme. In taking the decision to cull, the first
consideration should be whether the welfare of the sow is
compromised. Should this be the case, then the sow
should be hospitalised, destroyed or culled immediately.
However, if the sow’s welfare is not compromised, the
second question should be "is there a replacement gilt to
farrow in the same batch?” If not, the sow cannot be
culled. On many farms, sow culling decisions are made
at weaning. More appropriately, the decision should be
delayed until either the end of the breeding week or at
the time of pregnancy checking. Sows need to be culled
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The batch farrowing rate
The breeding target has traditionally been calculated
using the farm’s historical farrowing rate. However, this
is a mean number and needs to be applied with caution to
an individual batch since actual farrowing rates will vary
batch to batch. However, some variation is predictable,
such as that associated with parity; season or wean-toestrus interval, and then it must be accounted for when
setting the batch target.
Figure 2. Farrowing rates by month bred for the
Northern hemisphere (North America) and the Southern
hemisphere (Western Australian) combined data 20022004.

When all of the farrowing rate factors have been
accounted, a minimum batch breeding target can be
created. For example a farm with 20 batch farrowing
places and an average farrowing rate of 85%, and
targeting 105% farrowing rate, the breeding target is 25
females a batch.
Table 1. Example calculation of batch breeding target
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Example: A farm within the European Union:
Pigs sold at 110 kg live-weight; 741 m2 of unobstructed
finishing floor is available per batch of pigs; 0.65 m2 is
the minimum space required per finishing pig; 95% is the
current finishing rate; 12 pigs are weaned per batch
farrowing place; 85% has been the average farrowing
rate over the last 6 months. Note roundup breeding
female requirements. Note we must breed and farrow
whole sows.
Batch breeding target =
((((741÷0.65)÷0.95)÷12)÷0.85) = 118
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as they age but culling sows after breeding provides
options for the farm. Breed all possible sows (including
culls) during the breeding week then review the number
of females that have been mated. If the breeding target
has been easily met, remove the cull sows the following
week. Retaining the sow for a week allows the udder to
regress and even possibly some lameness/stiffness issues
to be corrected. In reality, few farms physically remove
the cull sow within a week of weaning. The costs
associated with this program are two semen doses. If the
sow is culled, remove her mating from the record as this
mating is not part of the farrowing rate calculation. The
sow was not mated with the intention of farrowing; she
was a cull sow. She is retained in the herd only as
insurance to help guarantee meeting the batch breeding
target. If we retain the sow until the 28-day pregnancy
check we ensure that sufficient sows are pregnant before
any culling takes place. If sufficient sows are pregnant,
do not pregnancy check the sow marked for culling,
merely send her to market. Culling at this stage brings
the additional benefits of recovery from weaning and
lactation with the possibility of additional weight
recovery. Remove the sow’s mating from the record for
the reason given above. A possible further advantage of
these pregnant cull sows is that through pharmacological
abortion, they may be used to fill holes in the future
breeding program.
Long-term stablisation of the pig flow
Long term stablisation of the pig flow is only achieved
by manipulation of gilt numbers.
Batch gilts requirements should be made when the batch
is around 10 weeks of gestation. The 10 week pregnant
sows should be critically examined. If there is likelihood
that an individual will be culled, a gilt should be selected
or delivered to the farm. This allows 9-10 weeks for the
farm to provide introduction and acclimatision for the
gilt before she joins the batch breeding group. Note the
“culled” sow should be retained until 28 days of
pregnancy before actually leaving the farm.
Achieving 100kg weaned per batch farrowing place
Once the farm has achieved consistent all-in/all-out in
the farrowing area, the farm needs to focus on
maximizing the quality and quantity of piglets weaned to
ensure that the required pork output targets are achieved.
Over the last decade there has been a progressive
increase in the average litter size, with a target of 12 pigs
weaned per batch farrowing place now commonly
achieved. There are a number of factors to consider when
looking at total born figures. The total number of pigs
born per batch is determined by the number of sows
which farrow in the batch. A failure to fill a farrowing
place results in 12 pigs not weaned which, at a deadweight of 80 kg, is 960 kg of pork not sold.
Obtaining adequate lifetime production starts with the
first litter. Gilts should be targeted to have a total born of
at least 13.5 piglets. The correct parity profile is essential
for long term survivability with parities 3 to 6 being the
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most productive and these sows should comprise 46% of|
the sow herd.
Figure 4. Litter weight per batch farrowing place by
parity.

Achieving the target herd pork output can be facilitated
by increasing litter size weaned by improved supervision
at farrowing and by reducing post-weaning growth arrest
and survival. Traditional weaning has occurred on a
Thursday so that breeding management are optimised.
With breeding systems utilizing AI and boar exposure
systems, two stockpeople can breed 50 females an hour,
making breeding efficient and quick. The need for
breeding to occur at peak man-hour times during the
week has passed. With litters of 15+ total born it
becomes more critical that stockmanship is directed
towards the care and management of the litter at birth,
especially with regard to the consumption of colostrum
by each piglet within 6 hours of birth.
Weaning on a Monday
With the larger number of weaned pigs, weaning on
Monday provides the best stockmanship to these weaned
pigs. Enhancing the newly weaned pig’s feed intake in
the first week post-weaning is a critical component to
successful finishing. The peak farrowing day moves to a
Tuesday so that staff are given the time to manage the
piglet’s first few days of life. The added advantages of
weaning on Monday are that with breeding occurring on
Friday and Saturday, AI semen would be freshly
delivered and this should further enhance litter size.
Veterinary manipulation of the batch farrowing place
If this approach is followed it removes a major source of
variation on farms, namely the chronic over- and understocking of finishing buildings with the associated vices
and disease challenges. The analysis and interpretation of
the adult herd should be targeted towards the production
of weaned pigs. The genetics and management of the
weaned pig will then determine their income potential.
Understanding the animal flow through the farm and its
impact on cost, allows the veterinarian to plan the
management of the farm and retain a central role in the
heath team.
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Interplay between the host innate immunity and porcine reproductive
and respiratory syndrome (PRRS) virus

|

D Yoo, Y Sun, M Han, CY Kim
Department of Pathobiology, College of Veterinary Medicine, University of Illinois at Urbana-Champaign, Urbana, IL,
United States, dyoo@illinois.edu
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Materials and Methods
Individual genes coding for Nsp1, Nsp1α, Nsp1β, Nsp11,
and N were cloned from the prototype North American
PRRSV VR2332 and inserted individually into the pXJ41 expression vector. The individual genes were
expressed in MARC-145, PAM, and HeLa cells along
with luciferase reporter constructs pIFN-β-Luc,
p4xIRF3-Luc, pLuc-(PRDII)2, and pTATA-Luc for IFNβ, IRF3, NF-κB, and the basal level promotor activities,
respectively. The reporter activities were determined
from cell lysates by the Dual Luciferase assay system
using Renilla luciferase as an internal control. For IFN
bioassays, cells were transfected with individual genes
for 24 h followed by stimulation with poly(I:C) for 12 h.
Supernatants were harvested and serially diluted by 2
folds. Compatibles cells were seeded in 96 well plates
and incubated for 24 with each dilution of the
supernatant. The cells were then infected with vesicular
stomatitis virus expressing GFP for 16 h and GFP
expression were assessed by fluorescent microscopy.

Figure 1. Identification of viral antagonists and modulation
of IFN (panel a) and NF-κB (panel b) responses of cells.

Conclusions and Discussion
PRRS virus has developed the strategies to counteract
the host antiviral response, which determines the
outcome of an infection. The removal of IFN
antagonitism from the virus by engineering the viral
genome will allow us to develop a potential new
generation vaccine candidate for PRRS.
References
1. Yoo D et al., 2010, Virus Res 154: 48.
2. Sun Y et al., 2012, Viruses (In press)

Results
At least four non-structural viral proteins (Nsp1, Nsp1α,
Nsp1β, Nsp2, and Nsp11) and a structural protein (N)
have been identified as viral antagonist for type I IFNs
production. Among these, Nsp1α is the most potent
regulator for IFN production whereas N is the NF-κB
stimulator. While PRRS virus replicates in the cytoplasm
and so does not require the nuclear function of cell for
viral replication, Nsp1α, Nsp1β, and N proteins were
specifically localized to the nucleus, suggesting
important accessory roles of these proteins during
infection.
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Introduction
The innate immunity is the first line of defense against
viral infection and in turn viruses have evolved to evade
the host immune surveillance system. Host cells produce
cytokines and chemokines in response to viral infection,
and among such effector molecules, type I interferons
(IFN-α/β) are the most potent antiviral cytokine triggered
by viral infections. Porcine reproductive and respiratory
syndrome (PRRS) virus expresses proteins that modulate
the IFN response and other cellular processes and as
results, the virus may persist in pigs and develop a
chronic infection. Identification and characterization of
viral proteins responsible for host cell IFN modulation
have been conducted, and their modulatory roles for IFN
suppression and host innate responses during infection
are described.
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Infection versus disease: the example of porcine circovirus type 2 (PCV2)
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The natural history of PCV2
Within the abovementioned scenarios, PCV2 probably
represents a unique paradigmatic circumstance.
Retrospective studies indicated the existence of this virus
as soon as 1962, but no significant overt disease linked to
this virus was perceived until mid-late 90s and mainly
between 2000 and 20053. Moreover, relationship of
PCV2 with postweaning multisystemic wasting syndrome
(PMWS) was also retrospectively established as soon as
1985, indicating that the pathological condition was not
novel at all3. And since the very beginning it was
clarified that PMWS fit with a true multifactorial disease
in which PCV2 was essential but not sufficient in most
of the cases to trigger the clinical condition. That was the
main reason by which the role of PCV2 on PMWS
pathogenesis was widely debated, postulating the
putative existence of another pathogen that should be the
primary one potentiating effects of PCV2. In spite of
important diagnostic efforts and after more than 14 years
of research, such possible “agent X” has never been
detected4,5.
Therefore, when no PCV2 vaccines were available and
these severe PMWS outbreaks occurred worldwide, most
of the applied research being conducted was focused on
risk factors triggering the disease, with the logical objective
to counteract them6. Moreover, such counteraction had
always a relative impact on the control of the disease,
depending on farm and implementation degree of these
measures.
Therefore, it seems that PCV2 is a virus that has been
within the pig population for many decades, apparently
causing subclinical infections, which suddenly was
linked to a devastating disease. Data obtained so far to
explain this fact is inconclusive. Initial analysis of PCV2
viruses from around the world showed that all of them
are very close phylogenetically, with a nucleotide
sequence identity greater than 93%7,8. PCV2 genomic
sequences were however divided into two major
groups9,10,11,12, which were designated PCV2 genotypes a
and b13. Also, a third genotype, named PCV2c13, has
reported retrospectively in Denmark14. Within PCV2
genotypes, a major sequence variability has been found
inside PCV2a, suggesting that this genotype is older than
PCV2b11. This result fits with the epidemiological
observations that PCV2b is currently the most
predominant genotype in diseased pigs while PCV2a was
the most prevalent genotype found in diseased pigs from
1996 until the early 2000s. Therefore, it was suggested
that the emergence of PCV2b in pigs in Europe and
North America was presumably associated with a more
severe expression of clinical disease12,15,16,17.
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Introduction
The Encyclopaedia Britannica defines infectious disease
“as a process caused by a microorganism that impairs
health”. In contrast, an infection “is the invasion of and
replication in the body by any of various microbial
agents (bacteria, viruses, fungi, and parasites), as well as
the reaction of tissues to their presence or to the toxins
that they produce. When health is not altered, the process
is termed a subclinical infection. Thus, a person/animal
may be infected but not have an infectious disease” 1.
Such definition represents an excellent introduction
about the topic of the present lecture within the section
on emerging diseases.
Traditionally, veterinarians have dealt with overt
diseases, with the main task of counteracting them and
get profitability of the whole system represented by a
farm or a group of farms. Moreover, several decades ago,
the most important diseases affecting pigs were
considered mostly “unifactorial”, in which the sole
presence of the infectious agent was sufficient to trigger
significant disease or production losses. Most of these
infectious diseases, namely foot-and-mouth, classical
swine fever, pseudorabies (Aujeszky’s disease) or
African swine fever (ASF) among others, have been
controlled or are under control in many parts of the
world by means of vaccination programs or, like for ASF,
by means of eradication plans.
The control of these diseases increased the awareness of
a number of not so devastating infections, but with
significant impact on the economy of the swine industry,
such as those caused by Mycoplasma hyopneumoniae,
Brachyspira hyodysenteriae, Actinobacillus pleuropneumoniae,
porcine reproductive and respiratory syndrome virus
(PRRSV) and porcine circovirus type 2 (PCV2).
Common to all of them is the fact that may be considered
“multifactorial” diseases, since the mere presence of the
agent is not sufficient to suffer from the disease. Certainly,
some exceptions can be perfectly assumed, since the entrance
of certain serotypes of A. pleuropneumoniae in naïve herds
or the reproductive form of PRRSV in sero-negative farms
imply a behaviour equivalent to the abovementioned
“unifactorial” infections. Moreover, other diseases have
been probably there all the time, but their relevance
increased mainly in the last two decades, such as
colibacillosis, Glässer’s disease, proliferative enteropathies
and swine influenza.
It is very likely that changes in the production systems
(able to create susceptible subpopulations in a farm) as
well as the existence of concomitant diseases with the
capacity of modulating the immune system of pigs have
played a major role in the emergence of these disease
problems2.
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In summary, from an epidemiological point of view, the
change from a less severe/sporadic/subclinical forms of
the disease to the severe/epidemic presentation of PMWS
fits with a PCV2 genotype shift. In contrast,
experimental data indicate that both genotypes PCV2a
and PCV2b are able, in the proper and not always
repeatable model of disease, to trigger PMWS18. It is
evident that after many years of research, key questions
about this disease and its appearance/recognition are still
missing.
Vaccines changed PCV2 history
The global scenario changed dramatically with the
advent of PCV2 vaccines. Under field conditions, all
PCV2 commercial vaccines existing so far have been
able to decrease percentages of mortality and number of
runts
in
nursery
and/or
fattening/finishing
pigs19,20,21,22,23,24. More importantly, improvement of
average daily gain (ADG) (10 to 40 g/day in vaccinated
pigs compared to non-vaccinated controls), feed
conversion rate and pig size/weight homogeneity as well
as decreasing of co-infections and use of antibiotics have
been the most significant benefits of PCV2 vaccination.
Therefore, it seems that all commercial vaccines to date
exert a very positive effect in those farms affected by
PCVDs25.
Another important outcome of PCV2 vaccines has been
to improve productivity in farms not suffering from
PMWS outbreaks. To date, different field evidences
indicate that such vaccines are able to improve
productive parameters (ADG, percentage of runts, body
condition and carcass weight) in PCV2 subclinical
infection scenarios26. These data allow speculating that if
PCV2 vaccination counteracts the effects of the
subclinical infection in cost-benefit terms, then, such
vaccination would be justified in whatever situation in
which PCV2 infection takes place, independently of
overt disease occurrence or not. Moreover, if PCV2 is a
ubiquitous virus, this means that the agent is virtually in
all farms worldwide. Consequently, the systematic
vaccination of all pigs against PCV2 would make sense.
A practical aspect that would indirectly indicate such
conclusion is the extensive use of vaccines in a number
of countries as indicated in the introduction section.
Besides, it must be emphasized that such effect of PCV2
vaccines on subclinical infection scenarios should be
properly studied and conveniently contrasted.
Diagnosing PCV2 infections nowadays
The evident PCV2 vaccine efficacy implied a lower
interest on PMWS diagnoses. At least a proportion of
field veterinarians prefer a “trial and error” system
instead of establishing a laboratorial diagnosis. The
major reason for such preference is the difficulty of
establishing a clear-cut diagnosis of disease that fits into
the internationally accepted case definition. However, if
the worldwide tendency is to vaccinate pigs massively
against PCV2 (in both clinically affected and
subclinically infected farms), it is true that the
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laboratorial diagnosis previously to vaccination may not|
be worthy. In contrast, the interest of establishing a
diagnosis might be increased in other contexts: 1) farms
with PCVD-like clinical signs in pigs already vaccinated
against PCV2, and 2) farms in which results obtained by
PCV2 vaccination are under realistic expectations. Those
scenarios are relatively new, but they do occur.
Veterinarians must be aware that a PCV2 vaccine “might
not work as expected” or “may fail”, but to reach such
conclusions should be the product of a complete
diagnostic study, not only about PCV2, but also on other
causes of growth retardation and mortality. It must be
emphasized that PCV2 vaccines will not solve problems
caused by other diseases.
Final thoughts
PCV2 represents well the duality disease and infection,
clinical and subclinical outcomes. Although the solution
of PCV2 associated disease problems seems to include a
compulsory component (PCV2 vaccination), the
multifactoriality causation of PMWS is still a conundrum
for the veterinary and scientific communities worldwide.
PCV2 is the essential infectious agent for PMWS, but
not sufficient to trigger the disease in most of the cases.
Moreover, in herds suffering from the disease, a large
proportion of pigs gets infection but not disease. It looks
like that PMWS is the result of the “right pig” (genetics,
age and immune status) infected in the “right moment”
(co-infections, environment, husbandry, facilities,
others?) with the “right virus” (might the genotype
causing infection play a role?). Probably this is the
situation for many pathogens and diseases, but PCV2 is
unique in terms of individual and population disease
pathogenesis and opened new avenues to tackle disease
complexity.
In addition, vaccination has demonstrated that PCV2 is
able to cause detrimental effects on production
parameters in spite of lack of clinical signs. How many
pathogens are nowadays infecting pigs subclinically and
considered so far non-pathogenic? Might these be the
potential pathogens of the future? It must be emphasized
that PCV2 remained unknown for many decades before
the awareness of PMWS; until such moment, PCV2 was
causing subclinical infection or unnoticed disease.
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Bacterial enteric diseases of growing pigs: dysentery and proliferative enteropathy
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Introduction
Early and accurate detection of enteric pathogens is
particularly critical in the growing/finishing phase of pig
production because of the economic impacts of these
diseases. Causes of diarrhea in finisher pigs include
dysentery, proliferative enteropathy (ileitis), nutritional
factors, whipworms, transmissible gastroenteritis virus,
stomach ulceration, hemorrhagic bowel syndrome,
Salmonella species and Yersinia species. By far, the most
costly and common pathogens encountered worldwide
continue to be the enteric bacteria, Lawsonia and
Brachyspira species.
Dysentery
Etiology. Swine dysentery has been and continues to be
of global significance in growing/finishing pigs.
Although this disease has been largely absent from North
American swine herds for the last 20 years, a number of
outbreaks of severe bloody diarrhea and hemorrhagic
colitis have recently been reported in the U.S. and
Canada. Furthermore, numerous field reports describe
more chronic presentations of a mild, mucoid colitis
from which various Brachyspira species have been
isolated either simultaneously or over time. The genus
Brachyspira consists of several spirochete species that
colonize the large intestine of a wide range of animals.
While some of these species cause disease, others are
considered to be nonpathogenic commensals in pigs. B.
hyodysenteriae is the major pathogen and is a strongly
hemolytic species. The other officially recognized swine
Brachyspira species are weakly hemolytic and appear to
cause either a milder colitis (B. pilosicoli and B.
intermedia) or no apparent disease at all (B. murdochii
and B. innocens). However, recent reports from Europe
suggest that the weakly hemolytic B. murdochii may
cause or contribute to chronic diarrhea and catarrhal
colitis in pigs. Further, two groups of novel, strongly
hemolytic Brachyspira isolates which are not B.
hyodysenteriae are routinely recovered from pigs with
enteric signs consistent with virulent Brachyspira
infection, and retrospective analyses and challenge trials
suggest that they are virulent and associated with clinical
disease in the field.
Diagnosis. During the last decade, reported clinical
signs have ranged from the classic severe, bloody
diarrhea and hemorrhagic colitis to a mild, mucoid
diarrhea which may be chronic or recurring. Gross and
histologic lesions vary across this spectrum as well, with
less clear association between the species of Brachyspira
isolated and the type of lesions described. Often,
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multiple species of Brachyspira may be isolated
sequentially from the same site or even from the same
affected animal. Serologic assays, though developed,
have not been broadly applied to diagnosis of swine
dysentery. Several PCR-based assays have greatly
facilitated detection and identification of Brachyspira
pathogens. When applied directly to feces, these PCR
tests can be more rapid than cultivation and have the
further advantage of being able to specifically identify
the classic pathogenic Brachyspira species. These tests
are limited, however, in that they lack sensitivity when
used directly in feces and are not able to identify all of
the various Brachyspira species recovered from animals.
Epidemiology. Re-emergence of dysentery, as well as
the increased frequency of isolation of a variety of non-B.
hyodysenteriae isolates from clinical samples, has
necessitated a molecular epidemiology approach for
identification of Brachyspira species. Because of the
large number of non-B. hyodysenteriae/B. pilosicoli
isolates that we have encountered, we have developed
diagnostic tests that can be used to both detect and
speciate these otherwise non-typical isolates. These tests
involve amplifying a highly variable region of the
Brachyspira NADH Oxidase (nox) gene with PCR and
then sequencing this PCR product for species
identification. Over the last 3 years, a “novel strongly
hemolytic” Brachyspira species was identified from
clinical submissions at the Minnesota Veterinary
Diagnostic Laboratory and 30 of such isolates were
obtained from 18 clinical submissions representing five
states. Isolates were confirmed to be different from any
known Brachyspira species on the basis of phylogenetic
analysis of nucleotide sequence of nox and 16S rRNA
genes. Phylogenetic analysis grouped all isolates into
two groups (I and II) and grouping patterns were similar
for both nox and 16S rRNA gene (Figure 1) sequence
analyses. Enzymatic profiling indicated two types of
profiles, irrespective of the grouping, differing only in
the production of -glucosidase. These results suggest
that a potentially virulent new species of Brachyspira is
circulating among swine herds in North America.

Lead Lectures

| Bacteriology & Bacterial Diseases |

Figure 1. Phylogenetic analysis of 16S rRNA gene of
Brachyspira species inferred using the neighbor-joining
method and 100 bootstrap replicates (values shown on
tree). Sequences starting with NSH are the novel strongly
hemolytic (NSH) Brachyspira species and others are
identified with GenBank accession numbers
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Proliferative Enteropathy
Etiology. Lawsonia intracellularis, the etiologic agent
of porcine proliferative enteropathy (ileitis), is an
obligately intracellular, vibroid-shaped bacterium that is
found in the apical cytoplasm of affected enterocytes.
The disease has been reported in various other animal
species, including hamsters, horses, ferrets, foxes, rabbits,
deer, some avian species, and non-human primates. In all
species, the disease is characterized by thickening of the
mucosa of the intestine due to hyperplasia of the crypt
enterocytes. The disease in pigs displays both acute and
chronic clinical manifestations, including proliferative
hemorrhagic enteropathy, an acute hemorrhagic diarrhea
with sudden death of pigs close to market age, and
porcine intestinal adenomatosis, a chronic mild diarrhea
with reduced performance of growing pigs. Although

Epidemiology. Little information is available on the
source or spread of L. intracellularis within or between
affected species and outbreaks because of the lack of
isolate differentiation techniques. Isolates from various
animal species are antigenically indistinguishable, and
standard phenotypic and genomic subtyping methods
have not provided an acceptable level of discrimination
between isolates within species. L. intracellularis has
been detected by PCR in the feces of a variety of wild
animals including skunks, opossums, jackrabbits, and
coyotes, and numerous other host species continue to be
discovered. Clinical disease, with severity depending on
the dose, is consistently reproduced by transmission of
isolates within species, but clinical disease is rarely
reproduced in cross-species infection studies. This
dichotomy of results suggests that L. intracellularis
isolates may be somewhat species-specific. Preliminary
investigations using variable number tandem repeat
(VNTR) analyses suggest that isolates from pigs and
other non-pig species represent different genotypes
(Figure 2). This has been recently confirmed by crossspecies transmission studies. VNTR sequence profiles of
L. intracellularis isolates from outbreaks occurring in
pigs, horses, ostriches, spider monkeys, ferrets and
hamsters were analyzed to determine the sources and
phylogenetic relatedness of field isolates. VNTR
sequence types obtained from pigs with proliferative
enteropathy were very different from those obtained
from non-pig species. Little or no genetic variation was
found between isolates from within an outbreak,
regardless of the clinical form of the disease, or even in
multiple temporal samples taken from the same outbreak
site. Slight variations between isolates obtained from
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B. murdochii DSM 12563 (NR_027570)

Diagnostics. L. intracellularis must be propagated in a
cell culture system with a specific atmosphere, which has
led to non-cultivation methods for the diagnosis of
proliferative enteropathy. Laboratory confirmation of a
clinical diagnosis may be obtained by demonstration of L.
intracellularis in feces by PCR assays using specific
primers. However, fecal PCR analysis is not sufficiently
sensitive for the diagnosis of all infections, especially
subclinical or mild chronic forms. Methods described for
the serologic diagnosis of proliferative enteropathy have
employed bacterial antigen incorporated into an
immunoperoxidase monolayer assay or ELISA-based
assays. These serology assays are used for crosssectional or longitudinal monitoring of pig herds and are
able to detect subclinically affected herds. For definitive
diagnosis of proliferative enteropathy, necropsy followed
by specific identification of L. intracellularis in the
lesions by immunohistochemistry continues to be the
gold standard.
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B. murdochii
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isolates of L. intracellularis from pigs and other host|
species show a high degree of genetic and phylogenetic
similarity, more sensitive molecular subtyping
techniques suggest that porcine isolates are distinct from
those obtained from other affected animal species.
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outbreaks at different geographic locations were found,
but variations among isolates from different continents
were no more pronounced than those among isolates
from neighboring states. Comparison of these VNTR
sequence profiles provided a sensitive method for
analysis of the genetic relatedness of L. intracellularis
isolates obtained from various time points, geographical
locations and animal species.
Figure 2. Dendrogram showing representative VNTR
sequence relationships between L. intracellularis isolates
from various animal species and geographical sources
MN herd -pig 2
-pig 3
-pig 1
IA herd -pig 2
-pig 3
-pig 1
IA herd -pig 2
-pig 3
-pig 1
Denmark pig
MN herd -pig 2
-pig 3
-pig 1
IA pig
Scotland pig
MN pet pig
MN zoo pig
Mini pony
Horse
Ostrich
Ferret
Spider monkey

Pig Branch

Non-pig Branch

Summary
Recent advances in diagnostic capabilities allow an
increase in the understanding of the epidemiology and
ecology of bacterial enteric diseases. The ability to type
isolates of L. intracellularis will further enhance our
understanding of the transmission dynamics and
epidemiology of proliferative enteropathy in pigs and
other species. New molecular approaches to the
identification of bacteria, such as nox and 16S rRNA
analyses, enabled us to identify a new Brachyspira
species associated with dysentery in swine.
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Contribution of modeling to the optimization of nutrient supplies to reproductive sows

1

|

J.Y. Dourmad1, J. van Milgen1, L. Brossard1, J. Noblet1
INRA - Agrocampus Ouest, UMR1348 Pegase, F-35590 Saint-Gilles, France
jean-yves.dourmad@rennnes.inra.fr
limitations of its use. For the purpose of this paper, we
will focus only on the feed and sow modules of InraPorc.
The tool can be downloaded from http://www.rennes.
inra.fr/inraporc/. The growing pig module of InraPorc
will not be addressed here, but a similar use of the model
has been described by van Milgen et al. (2008).

Figure 1. Description of the InraPorc® decision support
tool for sow nutrition (Dourmad et al., 2008)

The different equations describing the utilization of
nutrients by gestating and lactating sows were used to
build a computerized simulator (Dourmad et al., 2008).
This simulator determines the flow of nutrients and
energy from the feed to storage in the body, excretion or
dissipation. Other functionalities were added to the
simulator so that it can be used as a decision support tool
(Fig. 1). An animal module ("sow profile") is used to
describe the animal's characteristics and adjust some
model parameters to account for variation in genotype
and performance. Three other modules are used to
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General description of the sow module of InraPorc
In InraPorc, the sow is represented as the sum of
different compartments (i.e., body protein, body lipids
and uterus) which change during the reproductive cycle.
The main nutrient flows are energy, amino acids and
minerals. In gestating sows, priority is given to
maintenance requirements, requirements for the fetuses,
and the development of uterus and mammary gland. If
the nutrient allowance exceeds these requirements,
nutrients in excess contribute to the constitution of the
sow's body reserves. Conversely, body reserves can be
mobilized when the nutrient demand is greater than the
nutrient intake. In lactating sows, priority is given to
maintenance and milk production, and body reserves
often contribute to the supply for these priority functions.
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Introduction
In mammals, the process of reproduction, from
conception to weaning, can be considered as directed to
buffer the developing progeny from nutritional distress
(Oldham, 1991), involving both homeostatic and
homeorhetic controls of nutrient partitioning.
Reproductive problems, which may result in a reduction
of the sow’s productivity and early culling, are often
related to extreme variations in body reserves (Dourmad
et al., 1994). Nevertheless, body reserves should be
considered more as an indicator of risk than as the cause
of the problem. During gestation, sufficient body
reserves must be built to restore adequate body condition
and compensate for possible nutritional deficits that may
occur in the following lactation. However, these reserves
should not be excessive to avoid farrowing problems,
which are typical for fat sows, or that may impair feed
intake after farrowing. During lactation, it is
recommended to adapt daily nutritional supplies to
requirements to maximize milk production and growth of
the piglets, and to minimize the risk of reproductive
problems of sows after weaning. Consequently,
nutritional supplies to sows have to be modulated to
maintain body reserves so that the sows will be in
optimal condition throughout their productive life
thereby optimizing reproductive performance. On farm,
this requires adjusting the feeding level and feed
composition according to the performance of individual
sows but also to housing conditions, which may affect
nutrient utilization and voluntary feed intake.
The experimental results obtained during the last 25
years on energy, amino acids and minerals utilization by
the pregnant or lactating sow have been integrated in the
InraPorc® model and decision support tool (Dourmad et
al., 2008), allowing a global approach to better
understand nutrient use by sows, including the resulting
performance. This decision support tool includes a
simulation model which represents on a daily basis
(dynamic) the utilization of key nutrient pools
(mechanistic) for a given sow (deterministic). The endusers of InraPorc® are mainly nutritionists and teachers
and students in animal nutrition.
The purpose of this paper is to illustrate how the use of
such a model can help in optimizing the productivity of
sows whilst considering new priorities such as the
reduction of the environmental impact of pig production
which can be achieved though a more precise adjustment
of nutrient supply to requirement. Because the reliability
of the outcome of a simulation depends on the concepts
used in the model, it is essential that model users have
some knowledge about the model structure and the
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describe the types of feeds used ("feed sequence plan"),
the quantity of feed consumed ("feed rationing plan")
and the housing conditions ("housing plan"). The sow
module is connected to the "feed" modules that can be
used to calculate dietary nutrients from feed ingredients
using the INRA-AFZ (2004) database. Amino acids
supplies and requirements are expressed on a
standardized ileal digestible (SID) amino acid basis
(INRA-AFZ, 2004). The feed values and requirements
for phosphorus (P) are expressed on an apparent fecal
digestible basis. Energy is represented in the model as
metabolizable energy (ME). However, a corrected ME
value is calculated for the feed to account for the effects
of diet composition on the utilization of ME according to
the net energy (NE) system developed by Noblet et al.
(1994). Energy requirements can be expressed as
digestible energy (DE), ME or NE. When defining the
sow profile, a calibration procedure is used to adjust
some model parameters for each specific sow
genotype/phenotype in relation to observed traits.
The model can then be used to determine the nutritional
requirements according to a classical factorial approach,
or to predict performance and analyze nutrient utilization,
including nutrient excretion, through simulations. In the
current version of the software, reproductive
performance data (ie litter size, piglet weight, milk
production) are considered as user inputs and are
therefore not sensitive to the nutrient supply.
Factorial calculation of sow's requirements
As an example of the use of InraPorc, the energy, amino
acid and P requirements of sows from a herd weaning 25
piglets per sow per year, with respectively 12.5 and 10.8
piglets born alive and weaned per litter are calculated
(Table 1). The daily energy requirement during gestation
increases from parity 1 to parity 3 and remains constant
thereafter. Conversely, the amino acid requirement
(lysine), expressed per day or per kg feed, decreases with
parity. The energy requirement for lactation also
increases up to parity 5. On average, voluntary energy
intake is sufficient to meet 83% of the energy
requirement during lactation, with a lower coverage in
primiparous sows (75%). During gestation, the amino
acid requirement per kg feed is higher for first and
second parity sows, mainly because of a lower feed
intake and the further accretion of lean body mass.
The effect of different factors of variation (e.g. housing
conditions or level of performance) on requirements can
also be evaluated. In the previous example, when
gestating sows are housed outdoors at 10°C ambient
temperature, their energy requirement will be
approximately 25% higher, while the lysine/energy
requirement will be 20% lower (Table 1). Similarly, if
the litter growth rate during lactation is higher (3.0 vs.
2.6 kg/d; +15%), energy and amino acid requirements
increase by approximately 10%.

Table 1. Change in the requirements for energy,|
standardized ileal digestible lysine and apparent fecal
digestible phosphorus (P) of sows according to paritya
Parity

2

Gestation (thermoneutrality)
Energy
ME MJ /d
33.5 37.2
Dig. lysine
g/d
13.5 12.9
g/ kg feedb
5.14 4.41
Dig. P
g/d
7.1
7.4
g/ kg feedb
2.67 2.54

3

4

5

6

37.5

36.6

36.3

36.0

12.2
4.16

11.8
4.11

11.6
4.06

11.4
4.03

7.4
2.52

7.1
2.47

6.9
2.43

6.8
2.40

Lactation (2.6 kg/d litter gain)
Energy, ME MJ/d
Requirement
90.1 94.9 100.0 102.0 101.0 99.3
Intake
68.1 78.8 86.2 86.2 86.2 86.2
Intake, % req
75% 83% 86% 85% 85% 87%
Dig. lysine
g/d
43.3 44.6 46.5 46.5 45.8 44.9
g/ kg feedc
8.3
7.4
7.0
7.0
6.9
6.8
Dig. P
g/d
15.7 16.5 17.5 17.6 17.4 17.1
g/ kg feedc
3.22 2.93 2.84 2.86 2.83 2.77
Change in requirement (%)
Gestation (10°C)
+24% +25% +27%
ME supply
-19% -20% -21%
Lysine supply
Lactation (3.0 kg/d litter weight gain)
+11% +10% +10%
ME supply
+10% +10% +10%
Lysine supply

+29% +30% +31%
-22% -23% -24%
+10% +10% +10%
+10% +10% +10%

a

calculated for a herd with an average productivity of 25 piglets
weaned per sow per year, with sows with a mature body weight
of 270 kg and an average herd lactation feed intake of 6.2 kg/d.
b
for a diet containing 12.7 MJ ME/kg,
c
for a diet containing 13.0 MJ ME/kg

Short and long term simulation of performance
InraPorc can also be used to evaluate the short- and longterm effects of different housing or feeding strategies on
nutrient utilization and body condition of the sows. The
information required for running such a simulation and
an example of the predicted responses are given in Table
2 for a first parity sow. In practice, these simulations can
be useful to predict the risk of an excessive mobilization
or reconstitution of body reserves, which might impair
long-term reproductive performance.
Table 2. Example of a simulation for a primiparous sow
during pregnancy and lactation (Dourmad et al., 2008)
Sow and litter characteristics
Animal profile
Large White x Landrace
(270 kg body weight at maturity)
Housing
Indoor on slatted floor
Feeding
Standard gestation/lactation sequence

N° piglets
Piglets, kg
Litter, kg
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1

Born alive
12.0
1.40
16.8

Weaned
10.3
8.00
82.7

Gain/d
0.244
2.520
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1

Total
149

135
4.98

463
3.11

198.0
174.4
-23.6
-23.6

140.0
177.8
37.8

19.0
13.6
-5.4

14.0
14.3
0.3

-81
-457
8.85

44
59
-

1

including period from weaning to mating

Figure 2. Simulated long-term effect of appetite during
lactation (L: 5.0 kg/d, H: 7.0 kg/d) on the change in body
weight and backfat thickness over the first 4 parities (F:
farrowing) (Dourmad et al., 2008)
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The existence of nutrient deficiencies or excesses can
also be identified. For example, the changes in body
condition of sows for two phenotypes differing in
average voluntary feed intake during lactation (L: 5.0
and H: 7.0 kg/d) were simulated over four successive
parities. Feed supply during gestation was calculated so
that sows attained mature body weight (BW) at parity 4,
while maintaining a backfat thickness (BT) of at least 13
mm. The simulated evolution in BW and BT in these two
situations is given in Fig. 2. The BW loss during
lactation is much greater for L than for H sows, and this
is compensated for by a higher weight gain during
gestation. The same is observed for BT: L sows are
leaner at weaning and fatter at farrowing. This results in
an increased risk of reproductive problems in L sows,
both at weaning because they are too lean, and at
farrowing because they are too fat. Average daily feed
intake over the complete reproductive cycle (3.5 kg/d)
does not differ between L and H sows. However, SID
Lys and digestible P requirements during lactation are
much higher, per kg feed, in L than in H sows, whereas
no noticeable difference is found during gestation.

Happy Pigs - Healthy People

53

June 13 (Wed)

Lact.
27

Dealing with the variability of requirements
|
An important question in the practical nutrition of sows
is how to deal with variability in requirements among
sows. This variability originates from variability in
reproductive performance (eg litter size), in production
capacity (eg milk production), and appetite (eg during
lactation). Moreover, the requirements also differ
according to parity and physiological stage.
During gestation, the strategy to reach the target of body
condition at farrowing is first to adapt the total energy or
feed supply according to body condition at mating, parity,
expected litter performance and housing conditions. In
this context, measuring or estimating sow's BW and BT
is important to adapt the feeding allowance to the
situation of each sow. When the total amount of feed or
energy is defined, different strategies can be used to
partition this amount over gestation. It is generally
recognized that increasing feed allowance in late
pregnancy, over the last three weeks, may improve piglet
vitality and survival at birth, especially in hyperprolific
sows. The strategy during the first two-thirds of
pregnancy is less clear and may depend on the type of
housing and the available equipment for feed distribution.
Two strategies are mainly found in practice during that
period: either a rather constant level of feeding, or a
period of overfeeding of thin sows, over about 4 weeks,
followed by a period of restriction. This second strategy,
which allows a rapid reconstitution of sow's body
reserves in early gestation, is getting more common in
the context of the European regulation on sow welfare
which requires group housing after 4 weeks of pregnancy.
The other question about sow feeding during gestation is
the interest of changing diet composition according to
parity or gestation stage. Amino acid and mineral
requirements decrease with parity and also vary
according to gestation stage as illustrated in Fig. 4.
Feeding the same diet for all pregnant sows results in an
oversupply of nutrients in many situations and a risk of
undersupply in late gestation, especially for primiparous
sows. This could be improved by using two different
gestation diets or multiphase feeding. The interest of
such strategies will be described in the next section in the
context of reduction of N and P excretion.
During lactation, nutrient requirements are mainly
affected by milk production and appetite of sows. It is
clear from the results presented in Table 1 that young
sows have a lower appetite and should be fed a diet more
concentrated in nutrients, especially amino acids and
minerals. In practice, the appetite of lactating sows varies
widely according to parity, ambient temperature, and
body condition, etc. Moreover the potential for milk
production varies among sows, increasing the variability
of the requirement.
Using individual data of litter growth rate (LGR) and
feed intake from a farm with average LGR of 2970 g/d
and feed intake of 6.5 kg/d, we calculated the digestible
lysine requirement according to InraPorc. Requirements
for parity 1 to 4 amounted to 8.20±2.68, 7.81±2.53,
7.60±2.44, 7.10±2.15 g/kg digestible lysine, respectively.
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Simulated sow performance
Gest.
Duration, d
114
Feed intake
Total, kg
308
Total, kg/d
2.70
Body weight, kg
Initial
140.0
Final
223.2
Total gain
83.2
Net gain
58.0
Backfat, mm
Initial
14.0
Final
19.0
Gain
5.0
Deposition, g/d
Protein
73
Lipid
171
Milk, kg/d
-
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However, because of the variability, higher supplies are
required to meet the requirements of all sows as
illustrated in Fig 3. For instance, to meet the requirement
of 80% of all sows, a diet with 9.3 g/kg digestible lysine
should be fed. From these results, the question could be
raised of feeding a specific lactation diet for first parity
sows.
Figure 3. Effect of digestible lysine content on the % of
lactating sows from different parities with their
requirement met (unpublished data).
100%
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Improving nutrient utilization and reducing excretion
To improve the efficiency of nutrient utilization and
consequently reduce excretion a first approach is to
ensure an adequate protein and amino acid supply over
time according to the production potential and
physiological status of the animals (Rigolot et al., 2010).
In sows, nitrogen (N) and P excretion can be reduced by
20 to 25% when specific diets are allocated for gestation
and for lactation instead of providing a single diet for the
whole period (Dourmad et al., 1999). In practice, this is
already achieved in most farms. Nevertheless, excretion
could be reduced even further by using two- or multiphase feeding programs during gestation. However, this
requires a precise evaluation of requirements, which can
be achieved using modeling approaches.
Using InraPorc, we simulated over four parities the
utilization of SID Lys by sows, with three different
feeding strategies that differed in nutrient supplies during
gestation. In the first feeding strategy (a) the sows
received a single gestation diet during the entire
gestation period and a lactation diet during lactation. The
feeding level during gestation was adjusted according to
body condition at mating and the objective at farrowing,
and increased by 400 g/d during the last 3 weeks of
gestation. During lactation, feed intake was assumed to
be close to ad libitum. The composition of the diets is
given in Table 3 and diets were formulated on a least–
cost basis. From the results presented in Fig. 4a, it is
clear that the digestible lysine requirement is much
higher at the end than at the beginning of gestation.
Moreover, the lysine requirement decreases with parity
and this decrease is even more marked when the
requirement is expressed per kg of feed rather than per
day. This means that when the same diet is fed to all
gestating sows, the amino acids and protein supplies
exceed the requirement, especially during the beginning
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Figure 4. Simulated effect of different gestation feeding
strategies on the utilization of ileal digestible lysine (a):
one diet, (b): two diets in multiparous sows with a
change at 80 d of gestation, (c): two diets mixed in
adequate proportions to meet lysine and apparent
digestible phosphorus requirements, and on the
utilization of digestible phosphorus (d) with the same
feeding strategy as (c)
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of gestation and in older sows. This can be improved by|
feeding two different diets for gestating sows, depending
on parity and gestation stage. This strategy was evaluated
(Fig. 4b) and two gestation diets were formulated
differing in their amino acids and protein contents. The
first diet contained 3.8 g digestible lysine and 102 g
crude protein (CP) per kg of feed. It was used during the
first 80 days of gestation, except for first parity sows.
The second diet contained 5.5 g digestible lysine and 145
g CP per kg of feed and was used in first parity sows
throughout gestation, and in other sows from d-80 of
gestation. Other amino acids were supplied according to
the ideal protein requirement. This two-phase feeding
strategy allowed for a much better adjustment of amino
acids supplies to sow's requirements
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OnePhase

TwoPhase

MultiPhase

Diet composition (g/kg)
Crude protein
Gestation 1
102.1
99.7
Gestation 2
145.0
145.0
145.0
Lactation
160.0
160.0
160.0
Digestible lysine
Gestation 1
3.80
3.00
Gestation 2
5.50
5.50
5.50
Lactation
8.75
8.75
8.75
Cost of feed (€/sow)1
Per cycle
80.7
76.0
74.4
Per day
0.550
0.518
0.507
% of strategy 1
100%
94%
92%
N excretion (g/sow)
Per cycle
8309
7071.5
6718
Per day
56.6
48.2
45.8
% of strategy 1
100%
85%
81%
1
with the prices of feed ingredients of 2009 in Western France.
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Table 3. Effect of different feeding strategies of sows on
the N and P excretion and the cost of feed ingredients.

Conclusion
Models and decision support tools such as InraPorc® can
be used to evaluate different feeding strategies for sows
(or growing pigs), from both nutritional and
environmental perspective. These tools address nutrient
utilization in a dynamic way and allow identifying the
limiting factors in the diets and/or excessive supplies.
Knowledge on how N and P deposition evolve over time
in relation to feed intake is essential if N and P excretion
are to be reduced.
Adapting the feeding strategy during gestation to better
account for the evolution of nutrient requirement appears
a promising approach to reduce N and P excretion,
without increasing feed cost. However, from a practical
point of view, this may be difficult to attain, especially in
smaller herds. The two-phase feeding strategy during
gestation requires differentiating the type of diets
according to parity and stage of gestation. The
multiphase feeding strategy could be easier to adopt by
using automated sow feeding stations. Moreover, this
strategy allows to better account for the variability in
nutrient requirements between sows, by considering
individual body condition at mating.
The equations used in the InraPorc model could be used
to develop algorithms to calculate nutrient requirements
(Dourmad et al., 2008), which can then be implemented
in an automated sow feeding station, as proposed by
Pomar et al. (2010) for growing pigs
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With this strategy total consumption of CP and SID Lys
were reduced by 10 and 11%, respectively. This resulted in
an average reduction of N excretion of 15% over the four
parities (Table 3).
Further improvements can be achieved by the use of
multiphase feeding during gestation. This can be realized in
practice by using computerized automated feeding systems.
Two gestation diets were formulated differing in amino
acids and CP contents. The first and the second diets
contained 3.0 g digestible lysine and 99.7 g CP, and 5.5 g
digestible lysine and 145 g CP per kg of feed, respectively.
The two diets were mixed in adequate proportions to meet,
on a daily basis, the amino acid (and digestible P)
requirement (Fig. 4c). Compared to the single diet feeding
strategy, the multiphase strategy reduced intake of CP and
SID Lys by 14 and 17% respectively, and N excretion by
20% (Table 3).
With this strategy, over the four parities, gestation diets 1
and 2 contributed to 35 and 65% of total gestation feed
intake, respectively.
Compared to the one-phase feeding strategy, the two-phase
and the multiphase feeding strategies reduced consumption
and excretion of P by 5 and 9%, and by 7 and 12%,
respectively. When the change of feeding strategy was
combined with phytase supplementation, P excretion was
reduced by 20% between the extreme strategies.

The effect of the feeding strategy on feed cost is not easy|
to assess because of its high sensitivity to the relative
price of the different feed ingredients. Moreover
changing the feeding strategy may induce extra costs for
storage or distribution of feed when the number of feeds
used on the same farm increases. The cost of feed is
about 6% lower with the two-phase compared with the
one-phase feeding strategy (Table 3), and 8% lower with
multiphase feeding. This indicates that improving the
feeding strategy of sows during gestation appears a
promising approach to reduce N excretion whilst
reducing feeding cost.
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Suboptimal reproductive performance of second parity sows; causes, consequences
and use of post-waning altrenogest

1

|

Nicoline M Soede1, Lia L Hoving1,2, Jessika JL van Leeuwen1, Bas Kemp1
Wageningen University, Department of Animal Sciences, PO Box 338, 6700 AH Wageningen, The Netherlands,
2
Varkens KI Nederland, PO Box 86, 5268 ZH Helvoirt, The Netherlands

2. Causes of suboptimal reproductive performance in
second parity sows
Suboptimal litter sizes or farrowing rates in second parity
sows are often related to (excessive) weight loss during
(first) lactation (Thaker and Bilkei 2005, Schenkel et al.
2010). Since litter sizes and number of piglets weaned
have increased in the last decade, the metabolic demands
on first litter sows have also increased, whilst feed intake
did not. This can result in more weight loss. Furthermore,
selection on short weaning to oestrus interval (WOI) has
been successful and most sows come in oestrus 4-5 days

During lactation, sows need energy and nutrients for
maintenance and growth, but the highest energy demand
is for milk production. Feed intake during lactation is
often not sufficient to cover these energetic demands for
milk production, maintenance and growth (Prunier et al.
2010, Bergsma 2011). In practise feed allowance is often
calculated based on the assumption that the daily
energetic demands of sows are 1% of body weight for
maintenance and 0.5 kg of feed per piglet (NRC
recommendation). For a 200 kg sows weaning 11.7
piglets this means a feed intake of 7.8 kg. However,
average feed intake rarely exceeds 6 to 7 kg per day
(Eissen et al. 2003, Kruse et al. 2011). First litter sows
might even eat less than 6 kg per day [Bergsma, 2011].
When feed intake is not sufficient to fulfil the energy
demands, sows use body reserves, i.e. body protein and
body fat, as an alternative energy source to ensure
continuous milk production (McNamara and Pettigrew
2002) and maintenance costs. Even though some weight
loss is acceptable, high body reserve losses, e.g. more
than 10-12% weight loss or more than 10% protein loss,
have been reported to negatively affect weaning to
insemination interval, ovulation rate and follicle and
oocyte quality (Zak et al. 1997b, Clowes et al. 2003,
Vinsky et al. 2006). First litter sows are considered to be
especially sensitive for negative effects of body reserve
losses, since they are physically immature at first
farrowing and thus only have limited body reserves and
still need energy for growth and further development.
Up to the mid-nineties, negative effects of severe feed
and protein restriction during lactation were mainly
expressed as a prolonged weaning-to-oestrus interval
(WOI), while more recent studies mainly show negative
effects on ovulation rate and embryonic survival. The
shift from prolonged WOI to reduced embryonic survival
and ovulation rate is probably due to genetic selection for
a short WOI (Quesnel 2009). When sows with (a high)
lactation weight loss return to oestrus shortly after
weaning, follicle and oocyte quality can be compromised
since the follicles developed during a period of negative
energy balance (reviewed by (Quesnel 2009) and are
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1. Introduction
Around 19% of the reproductive sows in a herd are
second parity sows, e.g. sows after first weaning. Their
reproductive performance, i.e. farrowing rate and litter
size, therefore has a large impact on farm productivity. In
general, reproductive performance is supposed to
increase with increasing parity, reaching the highest level
from parity 3 to 5 (Koketsu et al. 1999, Hughes and
Varley 2003). Many sows, however, show an equal or
lower litter size in second parity than in first parity
(Morrow et al. 1992, Saito et al. 2010), which negatively
influences reproductive efficiency of second parity sows
and thereby farm productivity (Willis et al. 2003). Since
reproductive failure is one of the main reasons for culling
in young sows (Lucia et al. 2000), improving second
parity reproductive performance might also increase sow
longevity and thereby decrease replacement costs.

after weaning. This period, however, might not be
sufficient for sows to recover from high lactation weight
losses. Both the higher weight loss and short WOI can
negatively influence follicle and oocyte development
and/or embryonic survival and make sows more at risk
for reduced litter sizes or farrowing rates in second parity.
Lead Lectures

Abstract
Second parity sows may have suboptimal farrowing rate
and litter size, resulting from relatively high weight
losses during first lactation. Sows with low performance
in second parity on average also have a lower
performance in later parities and increased chances of
early culling. To overcome this reduced second parity
reproductive performance, feed intake during first
lactation needs to be improved. To realise this, both prefarrowing and lactational –nutritional- management
needs to be optimised. On the other hand, also postweaning management strategies can influence second
parity performance. Improved follicle recovery prior to
insemination can be achieved by applying either skip-aheat, or daily altrenogest treatments. These both
postpone insemination time after oestrus, resulting in
improved performance. On the other hand, improved sow
recovery after insemination can be achieved by applying
higher feeding levels during early pregnancy. However,
optimal strategies might be farm dependent.
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recruited immediately after weaning. If WOI is
substantially prolonged, follicles and oocytes develop
during a period of positive energy balance, which
benefits their quality. Compromised follicle development
can lead to lower quality oocytes (Pope et al. 1990) and
less developed corpora lutea (CL). Whilst low quality
oocytes can lead to low quality embryos, increased
embryonic losses (Zak et al. 1997a) and eventually to
lower litter sizes and farrowing rates.

parity. These data show that a large part of the sows with|
poor reproductive performance in second parity can be
expected to have a poor reproductive performance in
subsequent parities, also affecting culling rates. This
effect of second parity litter size on subsequent litter size,
however, also depends on first parity litter size.

Many of these studies have used severe feed or protein
restriction. In practise, however, sows are often fed
(close to) ad libitum and variations in lactation weight
loss are mainly due to variation in voluntary feed intake.
(Hoving et al. 2012b) investigated consequences of
weight loss during lactation in mildly restricted first
parity sows (feed allowance 1% of sow body weight +
0.4 kg/piglet to a maximum of 7 kg daily) for
reproductive performance on day 35 of second gestation.
After weaning, the first parity sows were retrospectively
assigned to a high (> 13.8%, n=24) or low (≤ 13.8%,
n=23) lactation weight loss group. Low weight loss sows
had a higher pregnancy rate (96% (22/23) and embryo
survival rate (77.4 ± 2.9%) compared to high weight loss
sows (75% (18/24) and 65.6 ± 3.4, respectively).
However, no relations were found between metabolic
parameters (NEFA, IGF-1 and urea profiles) during
either late lactation or early pregnancy and reproductive
performance. This experiment confirms that lactational
weight loss in primiparous sows negatively influences
embryonic survival, also at mild feed restriction, but
does not shed light on the mechanisms.

4.1 Pre-weaning solutions
Since lactational weight loss is the crucial factor
influencing reproductive performance in second parity
sows, any management solution that leads to higher
lactational feed intake or reduced milk production should
benefit the reproductive performance of second parity
sows. These solutions include gilt management
(development and feed intake capacity), nutritional
strategies during lactation (e.g. ad libitum water intake,
gradual increase in feed intake) and lactational strategies
(piglet numbers, lactation length). These factors have
been reviewed before (Kemp and Soede 2004).

3. Consequences of suboptimal reproductive
performance in second parity sows
Around 50% of the second parity sows show a lower
litter size in second compared with first parity. The
reduced reproduction decreases the reproductive
efficiency of second parity sows but might also lead to
early culling.(Hoving et al. 2011a) studied relations
between failure to farrow and litter size in second parity
with reproductive performance in later parities in 45,000
sows. In these data, a total of 15.7% of the sows
inseminated in second parity became repeat breeders.
Being a repeat breeder in second parity did not affect
litter size in subsequent parities, but it decreased
farrowing rate in parity 3 (-4.1%) and 4 (-3.4%). Repeat
breeders in second parity were on average culled 2
parities earlier compared with non-repeat breeders
(parity 5 vs. 7, respectively). Analyses of relations of
second parity litter size with subsequent performance
showed that sows with a low litter size in second parity
also had a lower litter size in parity 3 and up compared
with sows with a medium or high litter size in second
parity. The magnitude of this effect, however, was
related with first parity litter size; it decreased if litter
size in first parity increased. Sows with a low litter size
in second parity were culled 1 parity earlier compared
with sows with a medium or high litter size in second
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4. Solving suboptimal reproductive performance in
second parity sows

4.2 Post-weaning solutions
4.2.1 Delaying oestrus
One approach to allow the first litter sow to recover from
lactation is to inseminate the sow at the second heat after
weaning instead of the first one (skip a heat). Skipping
the first heat can improve pregnancy rates by 15% and
subsequent litter sizes by 1.3 to 2.5 piglets (Clowes et al.
1994); (Vesseur 1997); (Werlang et al. 2011). This
improved reproductive performance is largely attributed
to higher embryo survival rates (Clowes et al. 1994). The
downside of skip-a-heat is that it increases the number of
non-productive days by 21 days and that detection of the
second oestrus can be a management challenge.
Providing a shorter recovery period than a full cycle
length by providing a progesterone analogue postweaning may improve reproductive performance while
limiting the effect on non-productive days and
preventing the issue of poor detection of second oestrus.
This approach has been found to positively affect
subsequent ovulation rate (Koutsotheodoros et al. 1998,
Patterson et al. 2008), early embryonic development
(Martinat-Botté et al. 1995), fetal development
(Patterson et al. 2008), farrowing rates (Morrow et al.
1989, Martinat-Botté et al. 1995) and litter size (Morrow
et al. 1989); (Morrow et al. 1990); (Martinat-Botté et al.
1995). However, some reports show no or negative
effects of altrenogest treatments after weaning (Santos
et al. 2004, Werlang et al. 2011). Table 1 summarises
effects of altrenogest treatments on farrowing rate and
litter size. There is quite some variation in dosage, timing
of onset and duration of the treatments which may at
least in part explain the variation in responses. To better
understand this we have to understand the physiological
effects of the treatment and the variation in physiology of
the treated sows.
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Figure 1. Follicle diameter (mean and sd) during altrenogest
treatment and the follicular phase. Day 0 = weaning for the
control sows and day of last altrenogest administration treated
sows. Altenogest treatment was started a the day before
weaning: RU 8-15 (8 days treatment at dose of 15 mg), RU 820 (8 days treatment at dose of 20 mg)and RU 15-15 (15 days
treatment at dose of 15 mg). Based on (van Leeuwen et al.
2010)

treatment stops at day 5 to 7 after weaning and may|
subsequently ovulate, but result in low quality eggs with
less potential to form a good quality embryo. At longer
periods of altrenogest treatment these follicles probably
have regressed.
Table 1. Reproductive performance after post weaning
altrenogest treatement (Alt) compared to untreated controls.
Treatment
start

dose

Parity

Lactation Farrowing
length
rate

length

Litter size
(n)

C

Alt

C

Alt

ref

Before weaning
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-

-
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ns

1
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3
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Studies that investigated consequences of duration of
altrenogest treatment for fertility (Table 1) consistently
show that 10 to 14 days of altrenogest treatment resulted
in a 1.8 to 2.6 piglet increase in total litter size compared
to non treated controls. Shorter periods of application give
variable or non- significant results. An explanation for
treatment duration on reproductive performance can be
found in follicle development profiles during altrenogest
treatment. Recent results of our group show that on the day
of weaning, pulsatile LH release is only blocked for a period
of about 4 hours after altrenogest treatment (Van Leeuwen
2011).
This apparently recruits the larger follicles, as is evident
from the increase in oestradiol levels. However, while
follicle size increases until day 6 after weaning, peripheral
oestrogen levels start to decrease after about day 3 after
weaning (Van Leeuwen 2011). One may speculate that the
recruited follicles fail to grow out to ovulatory sizes due to
insufficient support of LH and therefore become atretic.
These follicles may still be present when altrenogest

15
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(Patterson et al. 2008), (van Leeuwen et al. 2011a), (Van Leeuwen et al.
2011b) 4(Boland 1983)
5
(Stevenson et al. 1985) 6(Kirkwood et al. 1986) 7(Werlang et al. 2011)
8
(Koutsotheodoros et al. 1998) 9(Fernandez et al. 2005)

Besides the duration of treatment, also follicle status at the
moment of weaning seems to partly determine the success
of the treatment, especially after short treatments of
altrenogest. The first indication for this is that sows treated
for altrenogest for 8 days that had small follicles at weaning,
showed significantly higher farrowing rates than sows that
had large follicles at weaning (Van Leeuwen et al., 2011a).
Secondly, split weaning followed by an 8 day altrenogest
treatment resulted in larger follicles compared to non-split
weaned controls and also had lower embryo survival (Van
Leeuwen et al. 2012). In the studies of Van Leeuwen,
altrenogest treatment always started the day before weaning.
If altrenogest treatment starts after weaning, this may result
in lower subsequent pregnancy rates and litter sizes
(Werlang et al. 2011), possibly due to initial stimulation of
follicles by weaning induced LH release. (Van Leeuwen et
al. 2011b) used altrenogest treatment before weaning to try
to control outgrowth of follicles into large sized categories.
However, treatment with 20 or 40 mg altrenogest for 3 extra
days before weaning failed to affect follicle development
during lactation.
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In Figure 1, follicle development is shown for sows which
were given altrenogest for 8 or 15 days as compared to nontreated controls (adapted from (van Leeuwen et al. 2010).
The data show that follicle size increases during a 7 day
altrenogest treatment and subsequently stabilises. Compared
to the controls and regardless of dosage or duration of
treatment, follicle size at recruitment (withdrawal of
altrenogest) is about 4.8 mm whereas in weaned control it is
about 2.9 mm. The increase in follicle size may be related
with metabolic effects, since the sows are in an anabolic
state post-weaning (Ferguson et al. 2003). On the other
hand, the effects of altrenogest on follicle development may
also be explained by LH secretion during altrenogest
treatment. (Van Leeuwen et al. 2011c) showed that
altrenogest effectively blocks pulsatile LH release during
the first 9 hours after treatment but LH pulse release is
restored during the last 9 hours before the next dose is
applied in a daily treatment regime.

-48h
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Based on the above, altrenogest use for periods shorter than
8 days only seems effective if follicle development during
lactation is severely compromised, which is expected in
sows with a substantial loss of body reserves sows that
have low back fat thickness at weaning benefit from a 7
day altrenogest treatment. Longer treatments (e.g. until
day 14 after weaning) always give a substantial
improvement in litter size in first parity sows (+1.8
piglets in (Patterson et al. 2008); +2.5 in (van Leeuwen
et al. 2011a) if treatment starts before weaning. In
modern hybrid primiparous sows with high lactation
weight losses and short weaning-to-oestrus intervals,
extending the period from weaning to first ovulation
seems a promising route to improve reproductive
performance.
4.2.2 Feed intake in early pregnancy
Besides a delay in insemination time after weaning,
another solution might be to increase litter size during
subsequent pregnancy. During the first two-thirds of
gestation, the energetic demands for litter growth are low
and young sows can use this period to recover from
lactation (Dourmad et al. 1996). In practise, however,
feeding levels during early gestation are often low. The
low feeding levels are based on studies in gilts which
report a reduced embryonic survival when gilts are fed a
high feeding level during early gestation (Jindal et al.
1996, De et al. 2009). This reduced embryonic survival
has been related to a decreased systemic progesterone
concentration (Jindal et al., 1996), which is caused by an
increased clearance of progesterone in the liver in gilts
on a high feeding level (Prime and Symonds 1993).
Results from studies on the effects of a high feeding
level on progesterone concentrations and reproductive
performance in multiparous sows, however, are
inconclusive (Kirkwood et al. 1990, Varley and Prime
1993, Virolainen et al. 2005).(Hoving et al. 2011b)
investigated if an increased feed or protein level during
the first 4 weeks of second or third gestation would
improve sow recovery from lactation losses and if it
would improve litter size and farrowing rate. From d 3 to
32 after the first insemination, sows were fed either 2.5
kg/d of a standard gestation diet (Control, n = 49), 3.25
kg/d (+30%) of a standard gestation diet (Plus Feed, n =
47) or 2.5 kg/d of a gestation diet with 30% greater ileal
digestible amino acids (Plus Protein, n = 49). Sows in the
Plus Feed group gained 10 kg more body weight during
the experimental period compared with those in the
Control and Plus Protein group. Litter size from first
insemination was larger for sows in the plus feed group
(15.2 ± 0.5 total born) compared with those in the control
and plus protein groups (13.2 ± 0.4 and 13.6 ± 0.4 total
born, respectively). Piglet birth weight was, despite the
larger litter size in Plus Feed sows, not different among
treatments. Farrowing rate, however, was numerically
lower for sows in the plus feed group compared with
those in the control and plus protein groups (76.6% vs.
89.8 and 89.8%, respectively). Results from this
experiment showed that an increased feed intake (+30%)

60 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

during the first month of gestation improved sow body|
weight recovery and increased litter size in the
subsequent parity. Feeding a 30% higher level of ileal
digestible amino acids during the same period did not
improve sow recovery or reproductive performance. A
follow-up experiment, designed to investigate the
physiological background of the improved litter size
(Hoving et al. 2012a), did not reveal increased embryo
numbers at Day 35 of pregnancy, neither were effects
found on reproductive hormones (progesterone, LH) or
metabolic parameters (NEFA, IGF-1, urea).
The
combined data on effects of high feed levels during early
pregnancy on reproductive performance suggest that they
can aid in restoring body development and may be
beneficial for litter size in subsequent parity. However
the physiological mechanisms behind the improved litter
sizes remains unclear.
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Paul Yeske
Swine Vet Center, St. Peter, MN

Herd Closure:
Herd closure refers to the practice of not bringing in gilt
replacements into the sow herd for an extended period of
time allowing the herds’ immunity to stabilize and stop
shedding organism because there are no longer any
susceptible populations for the pathogen to circulate in.
This process has been used for PRRS. The reported
successes have been with a minimum of 200 days
following the last recovered animal4,5,6,7. The challenging
part is knowing when the last animal is exposed. Using
direct virus exposure can help to ensure that all animals
to the best of our knowledge are exposed. This helped to
schedule and plan more effectively than waiting and
wondering has every animal been exposed.
The next biggest problem is maintaining the breeding
herd inventory during this time to keep the system full.
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Eradication:
There are number of methods that can be used for
eradication and will depend on the disease you are trying
to eliminate. The following are methods by which
diseases can be eliminated1,2:
 Depopulation / Repopulation
 Herd closure
 Medicated Early Weaning for grow finish
 Swiss Depopulation Mycoplasma eradication
 Medication programs
 Test and removal
 Vaccination
Some herds use a combination of these methods to
eradicate more than one disease at a time from the herd.

Depopulation and Repopulation:
Depopulation and Repopulation is the most straight
forward method of disease eradication. The benefit to
this method is that more than one disease can be
eradicated at once.
Depopulation has been a successful tool for diseases
such as PRV, PRRS, TGE, atrophic rhinitis;
Actinobacillus pleuropneumoniae, swine dysentery, and
mange just to name a few3. Not to mention an upgrade in
genetics or restructuring of a herd’s parity distribution
problems.
This process has been very successful over time. The
problem has been in being able to keep the diseases from
re-entering herds even with strict biosecurity procedures
in place. The process is easy to describe. The herd is
depopulated either in a rapid fashion (selling all animals
on a given day) or slowly over time following normal
production practices to accomplish the depopulation.
Once the site is depopulated them a complete and
through clean up including inspection of clean up and
disinfection. The amount time before pigs are
repopulated depends some on the agents that are in the
herd and level of risk the producer is willing to live with,
generally 4 weeks pig to pig is the time it takes to get all
the cleaning, disinfection and fumigation are done.
Repopulation can be done by a couple of different
methods. The simplest repopulation method is to just
bring the new inventory back to the site and start
breeding there. Another method that reduces the down
time and allows for less loss of revenue is to do an
offsite breeding project where on a different site the new
herd is housed and bred and then brought back to the
original farm when the sows are due to farrow. The
offsite projects are more of a challenge to manage and
have more risk since there is another site involved and
transportation between sites.
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High health pigs are the gold standard that all others are
measured against. If there is no disease the true genetic
potential of the animals can be realized. It is always good
to know the lost opportunity that disease pressure can
have to the farm or system. Using a simple spreadsheet
model can help to determine what this number is and
what you can spend on control programs. This truly
makes raising pigs much easier and more fun. This is
primarily because the pigs will respond to ordinary
management, treatment and control procedures
successfully thus giving the pigs caretakers much more
job satisfaction on a day to day basis.
Keeping diseases out of herds is one of the day to day
tasks for both producers and vets. Biosecurity is the term
used for a series of protocols and procedures to prevent
diseases from entering herds. The use of filtration has
taken biosecurity one step further by controlling airborne
spread of pathogens. There is no biosecurity program
that can guarantee to prevent all diseases from entering
herds. At the end of the day it comes down to matter of
risk that each individual is willing to take and live with.
Quantifying the risk and the cost of failure are the
difficult questions we must all face each day. What is the
cost/benefit of the programs put in place to keep the
diseases out and the likelihood of when a disease will
break, using tools such as PADRAP can help to
understand and compare risk of PRRS as an example
disease into the herd.
Once a specific disease has entered the herd a decision to
either live with the disease or to try to eradicate has to be
made. The best way to do this is to evaluate the
economic cost to the disease. This can be done using
spreadsheets and simulation models that will help to
value the loss of production and what the return from
eradication would be.
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Using an offsite breeding project is a solution to this
problem. This involves maintaining a negative
population of gilts at another site where they are bred
and introduced back into the herd after the closure and
before they are due to farrow. This can dramatically
reduce the amount of sow herd inventory erosion and
keep the numbers up in the project but there are
additional costs and risks with another site involved.
Another method has been used to have an additional site
to hold replacements, the challenge is that this site can be
infected with another disease and replacements would
have to be transported to the site.
This procedure may be effective for other diseases also
but has mainly been used for PRRS.
The combination of vaccination and medication may be
effective for Mycoplasma as well often in combination
with PRRS. For mycoplasma it is necessary to have the
herd closed for 240 days if gilts are positive, if naive
gilts are used they need to be exposed first this usually
requires 30 days for exposure and then 240 days for the
closure. In these programs there is also treatment with
lincomycin in the water to the sow herd for 2 weeks and
piglets with Draxxin for the same 2 weeks as water
medication and an additional 2 weeks for the piglets 7.
This has also been effective for TGE. The herd immunity
needs to be homogenized with direct virus exposure to
all sows5,6. Then closure for 30 days following the last
clinical signs.
Segregated Early Weaning:
Segregated early weaning reshaped the swine industry as
we know it today resulting in most commercial
production systems adapting multiple site technology
used in this method. Multi site production that is all in/all
out by site essentially allows for a total depopulation and
repopulation of the nursery, finisher, or wean to finish
site with every turn of pigs8. The principle for this
system was to use the herd’s immune system to protect
the piglets and wean them at an early age and remove
them from the site while they have high level of maternal
immunity and before they can be infected. Weaning age
was dependent on the pathogens to be eradicated and the
rate of decay of the maternal antibodies.
In some programs to eradicate bacterial diseases,
antibiotic treatment was added to the sows and piglets to
help put one more barrier to infection prior to moving the
piglets off-site. This procedure was effective for
eradication of PRV, atrophic rhinitis and Actinobacillus
pleuropneumoniae. PRRS and Mycoplasma were not
successful and were failures even at young ages.
Swiss Depopulation for Mycoplasma:
The classical plans have stopped farrowing for minimum
of 2 weeks while not making herd additions less than 10
months of age and medicating the sow herd during these
same 2 weeks that they are not farrowing.
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Medication Programs:
|
These have been successful for some of the bacterial
diseases such as swine dysentery9,10. This requires
treatment of the entire herd at once. Eradication of swine
dysentery was done with whole herd medication, clean
up and sanitation, and rodent control. This was done
using a number of different antibiotics for a 2 week
period including: Lincomycin and Tiamulin.
Another example of a whole herd treatment for
eradication was the use of Ivermectin or Doramectin for
eradication of mange. All pigs on the site were injected
or feed grade medicated no matter what age and re-dosed
again 18 days later. If feed grade form was used in the
sow herd, the suckling pigs had to be injected. These
programs have been very successful. There have been
rebreaks but a very low number; this procedure has a
very high likelihood to be successful.
Test and Removal:
This was a very successful program in the PRV
eradication program in conjunction with whole herd and
area vaccination. Once the PRV was under control the
positive sows could be removed and establish the
negative population in the herd. This has been done with
PRRS as well but not commonly, it requires a stable
population and a lot of testing to make sure all the
positives are removed. It has also been done when there
is physical separation on the site and diagnosis is earlier
before it can spread around the site. This has been done
with boar studs and successful because of the frequent
diagnostics that are done. Now that units are filtered
there will be more opportunity to use this method as well.
The odds of being able to do this many times will be
limited but in some cases may be possible and should be
considered.
Vaccination:
Vaccination can be used for eradication if the vaccine
can control the pathogen and reduce shedding of the
organism in the herd. PRV is a good example of just
such a vaccine along with good pigflow capable of
eradicating the virus from the industry. For these
programs to be successful multiple doses of vaccine were
used 4 quarterly doses to the sow herd along with piglets
vaccinated intranasally at 3-5 days of age, again at 6-8
weeks of age and at 12-14 weeks of age.
Area Disease Eradication:
There are number of projects under way for PRRS in less
pig dense areas to see if this can be done. So far these
projects have focused on identifying the herds and strain
of PRRS in the area and allowing producers the ability to
adapt eradication at their own pace11,12. These projects
will take time to be successful just as did the PRV
eradication program. However I believe if these can gain
success just as in PRV it will snowball and the efforts
will grow very rapidly. This area approach may be what
we have been lacking and why herds have degraded in
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health status and broke back. Time will tell if these pilot
projects and pioneers are successful.
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Summary:
Eradicating and controlling disease is day to day job for
swine veterinarians. Reducing the effects of disease in
swine herds has been a long term goal for swine
veterinarians, producers and the swine industry. Diseases
impact performance and cost of production in a number
of ways such as: increased death loss, lower litter size,
farrowing rate, lower average daily gain, increased feed
efficiency, and cost of medications and vaccinations.
Eradicating diseases will allow the full expression of the
genetic potential of our herds.
These eradication programs have to be dynamic to keep
up with the changes in the health status of the farms.
Even though we want herds to stay at a high health level,
history has shown that they will change over time. There
are many factors that result in these changes and we have
to be ready to adapt to the change.
Finding clean stock replacements for the herd may be a
challenge and require some challenging logistics, but it
can be done. The problem has been re-breaking with
disease once that new herd is in place. This has happened
even with increased levels of biosecurity. With the use of
filtration this has improved the likelihood of farms to
stay negative adding one more level of biosecurity.
There are many different methods that can be used. All
have to be fit to the unique aspects of each farm and
owner. There are different time tables and levels of risk
that individuals want which will determine the processes
used. Producers and veterinarians are only limited by
their creativity on ways to eradicate disease from their
herds. I’m sure in the future we will have even more
methods to eradicate and control disease.
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Introduction
In the late eighties, early nineties, a new disease
appeared in Northern America and Europa, characterized
by reproductive failure (regular and irregular return to
estrus, embryonic losses, late abortion/early farrowing,
birth of partially mummified fetuses, still- and weakborn piglets) and respiratory problems1. The disease was
called Porcine Reproductive and Respiratory Syndrome.
Shortly after, a virus was isolated in both continents and
identified as an arterivirus (PRRS virus - PRRSV)2.
There were clear genetic and antigenic differences in
between the strains of both continents and therefore they
were designated European type (type I) and American
type PRRSV (type II)3. Afterwards, it was shown that
also in Asia type II PRRSV was circulating4. In time,
both virus types started to show a strong drift with a clear
impact on the variation in virulence, pathogenicity and
antigenicity, especially for the type 2 strains5. In the
nillies, Stadejek demonstrated that the European type
PRRSV isolates that were circulating in the European
Union were extremely diverse but were all belonging to
one subtype (subtype 1)6. However, when PRRSV
isolates from countries of the former Soviet Union were
sequenced, it became clear that these type 1 strains were
more distant viruses (subtypes 2 and 3)7. It is now
hypothesized that PRRSV is already circulating for a
much longer time in pig populations before the first
outbreaks occurred in Western Germany with subtype 1
circulating in pigs in between the Iron Curtain and the
border of Poland and the Soviet Union (area enclosing
Eastern Germany and Poland) and with subtypes 2 and 3
circulating in the old Soviet Union. Most probably a
subtype 1 PRRSV was introduced in Germany when the
Iron Curtain went down by an illegal import of infected
pigs from Eastern Germany. More recently, European
and American type PRRSV became mixed all over the
world, making the situation very complex.
During the last two decades of PRRS, there have been
some descriptions of strains that clearly demonstrated a
more severe clinical picture:
American type PRRS
• SAMS/atypical PRRS5
• Pig High Fever/Blue Ear Disease8, 9, 10
European PRRS
• Subtype 3 Lena11
In this review, we will focus on the extremely aggressive
PRRSV strains Lena (European type (I), subtype 3) and
HUN4, SD-JN, SY0608, JX1, JX143, HEB1 and HUB2
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(American type (II)); and compare them with the low
virulent strains LV and Belgium A (European type (I),
subtype 1) and SD1, CH-1a, HB-1 and HB-2 (American
type), respectively.
Clinical picture
Despite the genetically different background, the clinical
picture of infections with the highly virulent European
strain Lena (subtype 3)11 and Chinese strains HUN48,
SD-JN9 and SY060810 showed clear similarities. The
outcome fully depends on the health status of the used
piglets at the moment of inoculation.
When conventional animals were inoculated via intra
(oro)nasal route with the highly virulent strains, anorexia
and depression was observed in all animals from 3-6
days after inoculation (dpi) which lasted till death or till
2-3 weeks after inoculation. Very typical was a long
lasting fever in all inoculated animals, starting at 1-2 dpi
and lasting till death or 14 dpi with a peak (up to 4142°C) in between 4 and 8 dpi. With Lena, a second phase
of fever was occurring between 20 and 28 dpi. Overt
respiratory signs (hyperpnoea, dyspnoea) were reported
in >20% of the animals during 4-14 dpi (for Lena also a
second phase was observed during 19-27 dpi). Periocular edema and conjunctivitis were visible between 3
and 9 dpi. With the Asian strains, red discoloration
(hyperemia) appeared from 5 dpi in a proportion of
animals. 40-100% of the inoculated animals died
between 3 and 21 dpi.
In a few studies, low virulent strains were enclosed in
parallel with the highly virulent strains: Belgium A
(European, subtype 1) and SD1 (American). Anorexia,
dullness and slightly increased body temperatures (up to
40°C) were detected between 3-5 dpi (Belgium A) and 710 dpi (SD1).
In SPF piglets inoculated with Lena, the disease was less
severe, though fever (up to 40.6°C) was present between
3 and 11-13 dpi and anorexia/depression was observed at
3 and 6-17 dpi.
Pathological picture
The most striking internal gross lesions in Lena- and
HUN4/SD-JN/SY0608 were extensive amounts of
exudate in the body cavities and fibrinous-haemorrhagic
lesions at the serosae of the thoracic and abdominal
cavities and in all internal organs, including lymphoid
tissues. Histopathologically, haemorrhagic lesions were
found in different internal organs (lungs, kidneys, lymph
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nodes). A pronounced interstitial pneumonia was present.
In the low pathogenic LV- and SD1 strains, an interstitial
pneumonia is the main finding during (histo)pathological
examination.
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Pathogenesis
In vivo
Low pathogenic European PRRSV strains LV and
Belgium A are replicating to low levels in the nose
mucosa11. This is the reason why nasal swabs are
generally negative with virus isolation. In contrast, the
highly pathogenic PRRSV strain Lena was replicating
more actively in the nasal mucosa, giving titers ranging
between 102.5 and 105.6 TCID50/100mg nasal secretion.
This higher viral shedding can have repercussions on the
transmission (airborne and contact) in between piglets.
Viremia was more than ten times higher for PRRSV
Lena (105-6 TCID50/ml) than for Belgium A and LV
(103-5 TCID50/ml)11,15. In lungs and lymph nodes of
Lena infected animals, a variation was found in between
pigs but high titers up to 106-8 TCID50/g were generally
reached.
The immunity was able to arrest virus replication in all
locations at 28-35 dpi, independently of the PRRSV
strain used. PRRSV-specific antibodies appeared in
between 7 and 10 dpi.
In vitro
Recently, the replication kinetics of the highly virulent
PRRSV Lena strain was compared to the low virulent
PRRSV LV strain in nasal mucosa explants, alveolar
macrophages, aged blood monocytes and monocytederived dendritic cells. In the nasal mucosa explants 10100 times more nasal mucosa monocytic cells were
infected leading to higher virus titers in the supernatant.
No differences were noticed in replication kinetics in
aged blood monocytes and monocyte-derived dendritic
cells. In alveolar macrophages of two out of three pigs,
Lena was growing much better than LV. It looks like
Lena is replicating better in certain types of the
monocytic cells in the respiratory tract. Phenotyping of
the cells confirmed that PRRSV LV is restricted to
CD163+sialoadhesin+ macrophages and demonstrated
that PRRSV Lena is replicating not only in sialoadhesin
positive cells, indicating that this virus strain is using an
additional entry receptor.

Conclusions and Discussion
In both the European and American type PRRSV
lineages, highly virulent/pathogenic strains emerged that
are characterized by an increased replication of PRRSV
in the respiratory tract and a more extensive viremia
compared to the traditional PRRSV strains. A changed
tropism for certain non-sialoadhesin cells of the
monocytic lineage is most probably allowing the virus to
replicate to higher levels. Bacterial co-infections with
these strains result in extremely severe disease, which
easily leads to the death of the animal. It looks like the
anti-bacterial defense completely collapses. The big
deletion of 29 in Nsp2 of both the highly virulent
European and American type PRRSV strains is
intriguing and subject for further research.
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Bacterial co-infections
In conventional animals, co-infections with other viruses
(e.g. PRCV, Aujeszky’s disease virus, influenza virus)
and bacteria (Streptococcus suis, Salmonella, …) or
exposure to LPS are exacerbating the clinical outcome of
infections with low pathogenic PRRSV strains12,13,14.
However, this does generally not lead to mortality. In
contrast, co-infections of bacteria (Streptococcus suis,
Arcanobacterium pyogenes, Pasteurella multocida, H.
parasuis, Escherichia coli) with highly pathogenic
PRRSV strains cause devastating lesions with high
mortality10,11.

Genetic characteristics
|
It is intriguing that both the European and Asian highly
virulent strains have both a large deletion of 29-30 amino
acids in the non-structural protein Nsp28,9,10,16. However,
Zhou et al demonstrated by reverse genetics that the
deletion in Nsp2 is not responsible for the high
virulence17.
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Prevalence of porcine astrovirus and Torque teno sus virus in fecal samples from pigs with diarrhea collected in
the United States
T Opriessnig, CT Xiao, PG Halbur
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, United States, tanjaopr@iastate.edu

Suckling pigs
Nursery pigs
Grow-finish pigs
Unknown age
TOTAL

TTSuV1 TTSuV2 PoAstV4 PoAstV5
2/13
1/13
3/13
0/13
8/39
15/39
23/39
3/39
7/16
15/16
14/16
0/16
11/20
12/20
7/20
1/20
28/88
43/88
47/88
4/88

Concurrent PoAstV4 and TSuV1 infection was identified
in 81.2% (13/16) of the samples obtained from growfinisher pigs, in 23.1% (9/23) of the samples obtained
from nursery pigs, and in 7.7% (1/13) of the samples
from suckling pigs.
Conclusions and Discussion
The results of this study indicate that both TTSuV1 and
PoAstV4 have a high prevalence in fecal samples from
pigs with clinical diarrhea in the United States. Based on
the limited samples size, both agents were more
prevalent in grow-finish pigs compared to suckling or
nursery pigs. The clinical relevance of this finding is
unknown. Both agents could be causally associated with
the observed enteric disease or may be transmitted by the
enteric route and the finding of these agents in feces is
incidental. Future work should include testing more field
samples from affected and unaffected pigs and studies to
experimentally inoculate naïve pigs need to be done.
References
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Results
The results are summarized in Table 1. The highest
prevalence was found for PoAstV4 (53.4% of the
samples positive), followed by TTSuV2 (48.9% positive),
TTSuV1 (31.8% positive), and PoAstV5 (4.5% positive).
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Materials and Methods
Eighty-eight fecal samples were collected during 2011
from routine submissions to the Veterinary Diagnostic
Laboratory at Iowa State University. All samples
originated from different farms. All samples were from
pigs of varying ages with a history of diarrhea. There
were 13 samples from suckling pigs, 39 samples from
nursery pigs, 16 samples from grow-finish pigs, and the
age of pigs for 19 samples was not available. All fecal
samples were diluted 1:10 in PBS and RNA was
extracted by using the 5×MagMAX™ 96 viral isolation
kit (Ambion) according to the manufactures’ instructions
on an automated extraction platform (KingFisher Flex).
A novel multiplex real-time PCR was developed capable
of detecting and differentiating between the five PoAstV
groups.

Table 1. Detection rates of TTSuV1, TTSuV2, PoAstV4
and PoAst5.
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Introduction
Postweaning diarrhea is increasingly common in the U.S.
particularly in wean-to-finish buildings. Diagnostic
investigations often demonstrate blunting and fusion of
the villi (atrophic enteritis) in the small intestine
consistent with a viral cause. However, in many cases of
atrophic enteritis, tests for common enteric viruses such
as rotavirus or transmissible gastroenteritis virus (TGEV)
are negative resulting in an inconclusive diagnosis.
Astroviruses are associated with enteric disease in many
species and recently (2011) porcine astrovirus (PoAstV),
a RNA virus of the Astroviridae family, was identified in
cases of enteric disease in pigs in Canada1, China2, and
Hungary3. Five distinct genogroups (lineages) of PoAstV
(1-5) have been identified to date.1 In addition, Torque
teno sus virus (TTSuV), first described in pigs in 1999
with two known species (TTsuV1 and TTSuV2) and is
highly prevalent in the pig population with increasing
evidence of association with certain disease
manifestations in pigs.4 The objectives of this study were
to develop a multiplex real-time PCR assay for PoAstV
genotypes 4 and 5 and to determine the prevalence of
TTSuV1, TTSuV2, PoAstV4 and PoAstV5 in cases of
diarrhea in pigs collected in the United States.
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Introduction
Diarrhoea in the neonatal period is currently a
widespread problem in Danish sow herds. It has been
suggested that a new syndrome “New Neonatal Porcine
Diarrhoea (NNPD)” might be emerging in suckling
piglets, since classical agents like enterotoxigenic E. coli
(ETEC), C. perfringens (Cp) type C or rotavirus (RV) do
not seem to play a significant role1. The aim of this
study was to make a clinical description of NNPD.
Another aim of the study was to establish which
pathogens are associated with NNPD.
Materials and Methods
The study was carried out in 4 conventional sow herds
on piglets suffering from diarrhoea during the first week
of life, despite vaccination against ETEC and Cp type C.
In each herd, approximately half of the litters in a
farrowing-batch were followed from birth and 10 days
forward. Litter sizes were adjusted to11-12 piglets by
removal of surplus piglets. No cross-fostering was done.
For the first 5 days of life, faeces were visually judged as
diarrhoeic or normal (rectal swabs taken). All deaths
were recorded. At the age of 3-7 days, 51 case-piglets
(diarrhoeic for at least 2 days in a row) and 50 controlpiglets (not diarrhoeic at any day) were selected for
necropsy. Intestinal contents were examined for E. coli,
Cp and C. difficile (Cd) by standard methods of culturing
and for RV by antigen-ELISA. Typing of E. coli was
performed by agglutination (O-type) and PCR (fimbriaeand toxin-type). Typing of Cp was performed by PCR.
Results
A total of 867 piglets from 21-22 litters pr herd were
included in the study. The incidence and course of
diarrhoea differed between herds. Findings are
summarized in table 1. Microbiological findings did not
differ significantly between herds and are presented
together in Figure 1. Very few E. coli virulence-factors
were detected, and only one case-isolate was positive for
both fimbriae- and toxin-genes (not presented).
Table 1. Clinical findings in 4 herds suffering from NNPD
Herds
Number of piglets included
Diarrhoeic* (% of total)
Diarrhoeic (% of 1st parity piglets)
Diarrhoeic (% of >1st parity piglets)
Duration of diarrhoea**
1 day (%)
2 days (%)
3-5 days (%)

1
199
75
92
70

2
228
61
73
52

3
202
48
66
42

4
238
37
47
30

Total
867
55
55
54

40
27
33

58
26
16

68
24
8

71
24
5

57
26
17
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Time of diarrhoea***
The day of birth (%)
9
34 22
33
23
The day after birth (%)
13 14 7
11
12
Mortality****
Dead of diarrhoeic group (%)
23 7
5
7
12
Dead of non-diarrhoeic group (%)
6
6
8
2
5
* Diarrhoeic for one or more days. ** % of diarrhoeic that are
diarrhoeic for a total of 1, 2 and 3-5 days, respectively. *** % of
diarrhoeic that are diarrhoeic at the day of birth only or the day after
birth only. **** Day 0-10

Figure 1. Microbiological findings in 51 case-piglets and
50 control-piglets

Conclusions and Discussion
In total, 473 piglets (55%) were diarrhoeic at one or
more days during the 5 day study-period. The incidence
rates varied between 37% and 75% in the 4 herds. Most
piglets were diarrhoeic for one day only and typically at
the day of birth. Generally, the mortality was low. Only
in one herd (herd 1) a significant relation between
diarrhoea and mortality was seen. This herd also differed
from the others in terms of incidence rate, duration and
timing of diarrhoea. Microbiological results confirmed,
that the diarrhoea observed in these herds was not related
to ETEC, Cp, Cd or RV. Interestingly, Cp type A was
detected in significantly more control-piglets than casepiglets and Cd was not detected at all. Further
microbiological and histopathological analyses are
presently being carried out as part of this study.
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Introduction
Porcine prolifetative enteropathy is a common and
widespread intestinal infection in pigs (2). Up to now no
data is available for prevalence of Lawsonia
intracellularis in Russia. The aim of this study was to
determine the seroprevalence of L. intracellularis in
Russian large-scale pig farms and to asses the
importance of potential risk factors on seroprevalence.

Table 1. Results of seromonitoring
L. intracellularis in Russian pig farms
Total
Positive
Sera
498
249 (50.0%)
Farm
37
32 (86.5%)
For the seropositive finishing sites the seroprevalence for
L. intracellularis varied from 10% to 100%.
Table 2. Distribution positive farms depend from farm
type and pigs origin
Factors
Number of farmsa
%
Production system
One-site
29/33
87.9
Two-sites
3/4
75.0
Origin of genetics
Local
7/7
100
Local+imported pigs
11/12
91.7
Imported pigs
14/18
77.8
a
Positive farms / number of tested farms
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Results
86.5% farms of the farms were found to be seropositive
for L. intracellularis (Table 1).
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Materials and Methods
Blood samples were collected from 498 pigs aged 11-34
weeks originating from 37 commercial herds of 23
regions of Russia from February to May 2010. In each
farm 6 to 40 serum samples were collected from one age
group dependening on the number of units and expected
seroprevalence (1). All 37 farms were not vaccinating
against L. intracellularis. Serum samples were tested
using a commercial ELISA test kit for L. intracellularis
(bioScreen Ileitis Antibody ELISA, bioScreen, Münster,
Germany). Microsoft Excel used for analysis field data.

Discussion
This study indicates that L. intracellularis is widespread
among Russian swine farms. However the figueres
presented here might underestimate the real prevalence
because some farms that were tested negative in this
study tested only younger animals that could have turned
positive later on. All herds included into this study used
in-feed antibiotics during the nursery and start of
growing period, which might delay the time of the
infection and thereofore seroconverion to the finishing
period. In summary, the present study indicates that L.
intracellularis is wide spread among Russian
commercial swine herds. Obviously, L. intracellularis is
endemics in most Russian pig farms. To our knowledge
this is the first report about seroprevalence of L.
intracellularis in Russia.
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Case report of controlling porcine epidemic diarrhea in one farm in South China
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Introduction
A lot of farms around China suffered PED since spring
2011. The mortality of piglets was very high. The disease
can last for more than 4 months in some farms. PED has
caused severely negative biological and economic impact
on swine production especially if there is co-infection
with PCV21,2. The objective of this paper is to report a
case in China which controlled PED successfully and
give some suggestions for PED control in the future.
Materials and Methods
This case involved a 2500 sow farrow to finish farm with
5 production lines, built in 2003.
Breeding pigs were mass vaccinated with TGE – PED
killed vaccine in October and November 2010 and
boosted 3 weeks before farrowing for sows. Breeding
pigs were mass vaccinated with PRRSV live vaccine
(domestic) and attenuated live CSFV vaccine (St cell) 3
times per year. The breeding herd suffered from diarrhea
starting in December 2010 and lasting for 3 weeks.
Sucking piglets (2-3days) were affected from January
2011 onwards. The clinical signs for piglets included
vomiting, watery, yellow diarrhea and death after 1-2
days due to severe dehydration. The morbidity was about
90%, and mortality of affected pigs was almost 100%.
TGE-PED live vaccine was used in breeding pigs and
piglets (oral) and feedback on sows, but no improvement
was observed.
Tissue samples collected from typical infected pigs were
sent to South China Agricultural University for
laboratory diagnosis. The results showed that those pigs
were mainly infected with PED, and some were coinfected with PCV2 and CSFV.
Based on the diagnostic results, the farm implemented
several measures to control PED. Sows were mass
vaccinated with Ingelvac CircoFLEX® and TGE-PED
live vaccine was applied 7 days later (4 ds/sow for 1-2
parity sows, 2 ds/sow for parity 3+). Herbs were added to
the feed of breeding pigs to reduce shedding and IgY
was added 10 days before and after farrowing.
Immediately after birth, piglets were fed IgY and were
injected with Newcastle Disease I vaccine (60 ds/piglet)
to induce Interferon induction.
The farm also treated pigs affected by diarrhea using the
following formula: 5% glucose saline 500 ml +2.5%
enrofloxacin 20 ml + atropine 10 ml + Metacam® 2 ml,
mixed and used within 4 hours. Each treated piglet
received 15-20 ml via intraperitoneal or intravenous
injection.
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Results
Ten days after implementing the above mentioned
measures, new born piglets did not suffer from diarrhea
anymore. The survival rate for sucking piglets increased
from 10% to 95%.
Discussion
Prevalence of a disease and disease expression is related
to many factors. PED occurred this year (2011) in a more
severe form than in previous years. The main reasons for
this are lower herd immunity, and the enhancement of
PED due to co-infections with other pathogens. In some
farms, not only PEDV was detected, but also PCV2,
PRRSV, CSFV and E.Coli.
PCV2 vaccination has been introduced in many countries
since 2007 and it was reported that co-infections were
reduced in vaccinated pigs3.
In this case report, clinical disease in sucking piglets was
controlled by applying various measures, including
PCV2 vaccination of sows.
This is in line with other field observations on farms coinfected with PEDv and PCV2 where clinical disease
was reduced after introduction of of a PCV2 (and PRRS)
vaccination programme using commercial vaccines.
In situations where farms are co-infected with PEDv and
PCV2, PCV2 vaccination might be beneficial in helping
to control PED.
The key to prevent PED in the future is a good basic herd
immunity, and the control of other pathogens like PCV2,
PRRSV and CSFV as such pathogens can aggravate
existing disease situations. Farms should also focus on
biosecurity and management.
References
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Introduction
A new neonatal porcine diarrhoea (NNPD) of uncertain
origin has affected piglets globally during the last decade
(1, 2). The present study documented the clinical
outcome of neonatal diarrhoeas in a herd affected by
NNPD.

Table 1. Incidence of NNPD related to parity number

Parity
1
2
3
4
5
6
7-8

Litters
(n)

Piglets with NNPD
per litter

Affected
litters

5
6
3
3
5
3
6

8.6 ± 3.1
4.0 ± 4.8
6.7 ± 5.8
0
0.6 ± 1.3
3.7 ± 5.5
2.3 ± 3.9

100%
67%
67%
0
20%
67%
50%

NNPD
(n = 17)

Sign

4.8 ± 1.8
13.1 ± 1.5
10.1 ± 1.8
10.1 ± 1.8

3.2 ± 2.4
14.0 ± 1.5
10.8 ± 1.9
10.6 ± 2.0

NS
NS
NS
NS

Diarrhoea day 1
Diarrhoea week 1

(n)
(n)

0
0.5 ± 1.9

7.1 ± 5.4 p<0.001
8.7 ± 5.6 p<0.001

Weight 5 weeks
Weight 11 weeks

(kg) 10.5 ± 1.0
(kg) 23.9 ± 3.0

9.6 ± 0.9 p<0.05
21.6 ± 2.8 p<0.05

Discussion
NNPD did not increase piglet mortality, probably due to
the instant medical treatment when diagnosed. Despite
this, a reduced weight was recorded in litters affected by
NNPD, which underline the significance of the disease.
When the study was conducted, penicillin-G was used
successfully to treat piglets with NNPD, but a few
months later the herd was forced to switch to Trim-sulfa.
As the two drugs have different antimicrobial spectra’s,
this observation suggest that the treatments rather
hindered secondary infections to accelerate than
prevented the NNPD.
All litters delivered by gilts were affected by NNPD, but
the disease was only recorded in one of 8 litters delivered
by four- or five-parity sows. Thus, the results indicate
that sows develop immunity to the causative agent to
NNPD with age, and that they transfer this immunity to
their offspring via colostrum. However, as the incidence
of NNPD increased in the offspring to elder sows, the
colostral protection appears not to be ensured over time.
References
1. Gine et al., 2010. Proc IPVS, 21 (1); 289.
2. Melin et al., 2010. Proc IPVS, 21 (1); 290

At the day of birth, diarrhoea was recorded in 17 out of
the 31 litters studied. There was no increased piglet
mortality, but piglets in litters affected by NNPD were
lighter at weaning and at the age of 11 weeks (Table 2).
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Results
As seen in Table 1, NNPD was recorded in all litters
delivered by gilts, and the number of affected piglets
ceased from then with no incidence at all in literrs from
four parity sows.

Parity number
Born alive
Weaned at 5 weeks
Alive at 11 weeks

Healthy
(n = 14)
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Materials and Methods
The study was conducted in a piglet producing herd that
had been affected by neonatal diarrhoeas of unknown
origin since a year. The onset of these diarrhoeas had
been sudden with a high morbidity in a farrowing batch
and the herd had been affected by NNPD since then. No
antibiotic was added to the food, but piglets affected by
NNPD were individually medicated.
The herd was a satellite herd to a sow pool where 72
sows farrowed every 8th week in an age segregated
rearing system. The parity number of 31 sows that
farrowed within three days in a farrowing batch was
recorded. The offspring to these sows were followed
thoroughly with respect to diarrhoea daily during the first
week of life. Mortality and weight gain of the offspring
were also monitored.

Table 2. Productivity of litters affected or not by NNPD
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Introduction
A new neonatal porcine diarrhoea (NNPD) of uncertain
origin has affected piglets globally during the last decade.
As E coli is an important microbe associated to neonatal
diarrhoea, the role of E coli was scrutinized in piglets
with diarrhoea in a herd affected by NNPD.
Materials and Methods
The herd had been affected by neonatal diarrhoea of
unknown origin since a year. No antibiotic was added to
the food, but piglets affected by NNPD were individually
medicated.
The offspring to 31 sows that farrowed within three days
in a farrowing batch was studied in detail (1). Fecal
samples were collected from 23 piglets clinically
diagnosed with NNPD at the day of birth, as well as from
11 apparently healthy piglets at that day. All samples
were collected before any medical treatment was
initiated.
The fecal E coli-flora was biochemically fingerprinted
using the pheny-plate system (2), and the diversity of the
flora was defined in each pig. Thereafter, the floras of
the pigs with diarrhoea were compared with the floras of
the apparently healthy piglets.
Results
The diversity of the fecal E coli flora was high in both
healthy piglets and in piglets affected by NNPD (Table
1). In total, 8 different dominant clones of E coli were
identified in the 11 healthy piglets and 17 dominant
clones were identified in the 23 piglets affected by NNP.
In both groups, this corresponded to 0.73 dominant
clones identified per piglet investigated.
One out of the 17 clones identified from the piglets
diagnosed with NNPD was defined as OX46, an
inofficial serotype of E coli that occasionally have been
diagnosed in Sweden since the 70ies. The remaining 16
clones did not belong to any serotype that was included
in the panel. Nor did the panel identify any specific
serotype from 5 out of the 8 dominant clones identified
in the healthy piglets (Table 1).
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Table 1. Diversity of the fecal E. coli-flora at the day of birth
in healthy piglets and in piglets affected by NNPD.
The table also shows the number of dominant clones of E. coli
identified as well as the serotypes of these clones

Diversity Index
Dominant clones
Serotyping of clones
O8 and O141
O157
OX46
O?

Healthy
(n=11)

NNPD
(n=23)

0.67 ± 0.30

0.83 ± 0.26

8

17

2/ 8
1/ 8
5/ 8

1 / 17
16 / 17

NS

Discussion
The diversity of the flora of pigs with diarrhoea induced
by E coli will be very low due to the impact of the
causative strain which will dominate the intestinal flora
(3). Therefore the results obtained suggest that E coli not
is responsible for NNPD, as also previously concluded
(4). This conclusion was further strengthened by the lack
of a common dominating clone of E coli in the 23 piglets
diagnosed with NNPD.
In this herd, an initial treatment success of NNPD with
penicillin-G had to be altered to Trim-sulfa (1). As the
two substances have different antimicrobial spectras, the
unclear cause of NNPD was further elucidated. We are
suspecting a viral etiology for this syndrome, where an
agent has been recognised and work is in progress to
establish the correlation between it and the syndrome in
question.
References
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Construction of a recombinant Escherichia coli strain for the development of a
STX2e subunit vaccine against edema disease
V Florian, D. Günther, C Lüken, O Langer, O Lüder, HJ Selbitz
IDT Biologika GmbH, Dessau-Roßlau, Germany, volker.florian@idt-biologika.de

Results
An E. coli K12 strain with a chromosomal deletion of an
essential gene was successfully generated. By replacing
the resistance marker of an expression plasmid with this
essential gene a plasmid selection and stabilization

Figure 1. Percentage of animals with Stx2e neutralizing
antibodies 21 days after immunization with different
amounts of Stx2e antigen.
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Conclusions and Discussion
The construction of a recombinant E. coli strain bearing
a plasmid, which codes for a modified Stx2e antigen is
presented. The plasmid is stably maintained without the
use of antibiotics and the cytotoxicity of the Stx2e
antigen is highly reduced. A single immunization of
piglets on the fourth day of life induces the generation of
Stx2e neutralizing protective antibodies at the time of
weaning. This strain is the basis for the development of a
vaccine against edema disease, which is considered to be
safe for the animals, the user and the environment.

Happy Pigs - Healthy People

77

June 11 (Mon)

Materials and Methods
An E.coli K12 strain was chosen as starting strain for the
genetic construction. Deletion of an essential gene was
performed to obtain a selectable marker. After PCR
amplification, this marker gene and the genes coding for
the subunits A and B of Stx2e were ligated in an
expression plasmid. The Stx2eA gene was modified by
site directed mutagenesis to produce a Stx2e antigen with
reduced cytotoxicity. Expression of shiga toxin 2e
antigen and cytotoxicity were tested in an ELISA and a
vero cell cytotoxicity assay. Toxicity of the genetically
modified Stx2e antigen to piglets was tested in animals
on the fourth day of life. The ability of a vaccine on the
basis of the constructed strain and with aluminum
hydroxide as adjuvant to induce Stx2e neutralizing
antibodies was investigated by a single shot
immunization of piglets on the fourth day of life with
vaccine preparations containing different amounts of
Stx2e antigen. The presence of neutralizing antibodies
was investigated by a serum neutralization assay on vero
cells.

system was established, which is not dependent on
antibiotics. The genes coding for the two subunits of
Stx2e were ligated in this plasmid and the sequence of
the Stx2eA gene was genetically modified. The stable
plasmid maintenance of the resulting plasmid was
demonstrated by sub-culturing the strain over 100
generations. The modified Stx2e antigen is expressed at
high level in the culture supernatant and it was shown
that its cytotoxicity is reduced by more than 4 orders of
magnitude compared to the unmodified toxin. It was
shown that the application of high amounts of the
modified Stx2e antigen to piglets on the 4th day of life
did not result in inducing typical clinical signs of edema
disease. To produce a vaccine intact plasmid present in
the culture supernatant after fermentation is chemically
degraded. Immunization of piglets with a vaccine
containing the modified Stx2e antigen on the fourth day
of life results in the induction of neutralizing antibodies
in a dose dependent manner (Figure 1).
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Introduction
Edema disease of pigs occurs worldwide and is usually a
peracute to acute systemic disease. It appears mainly in
piglets during the first two weeks after weaning. Edema
disease E. coli (EDEC) strains produce two virulence
factors, which are crucial for pathogenesis. The
formation of F18 fimbriae is necessary to allow the
massive proliferation of EDEC in the small intestine.
Subsequent secretion of shiga toxin 2e (Stx2e) in the
intestines, which is then resorbed and spread through the
organism is the cause for toxic endothelial damage. In
the endothelial cells Stx2e causes inhibition of protein
biosynthesis, which leads to cell death. This results in
lesions of small arteries and arterioles followed by
edema and damage to the central nervous system. Active
immunisation is seen as a strategy for the prevention of
edema disease. Therefore, the aim of this work was to
develop an E. coli strain, which expresses an
immunogenic Stx2e antigen with highly reduced
cytotoxicity. Furthermore, this strain should be free of
any antibiotic resistance marker for selection and
plasmid stabilization.
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Efficacy of a new combination vaccine against E.coli & Clostridium spp. on a Dutch farm undergoing a
Clostridium perfringens type A infection
M.R.T.M.Martens1, M.J.S. Reijnders1, K. Redhead2, M.H. Witvliet1
1
MSD Animal Health, P.O. Box 31 5830 AA Boxmeer, the Netherlands, 2R&D, MSD Animal Health, Milton Keynes,
United kingdom, marc.martens@merck.com

Introduction
Neonatal diarrhea occurs on many pig farms, especially those
with relatively young sows. It is known that Enterotoxigenic
E. coli (ETEC) play an important role in this disease, and that
Clostridium perfringens (C. perf) can also contribute. The
pathogenicity of C. perf in pigs is related to their ability to
produce toxins (α, β, ε and β2). Nowadays, the vast majority
of pig isolates are type A, most of which are able to produce
the β2- as well as the α-toxin (1). A novel clostridial vaccine
ought to be efficacious not only against C. perf type C but
also against type A strains. This study was carried out using a
new coli-clostridium combination vaccine (Porcilis ColiClos)
on a Dutch farm with Rattlerow-Seghers Hybrid sows. The
farm had a high level of piglet mortality against which a
traditional combination vaccine was not proving effective. It
was considered that by using Porcilis Porcoli DF (a wellestablished vaccine against ETEC) as a control, any
additional efficacy of the new vaccine against C. perf could
be demonstrated.
Materials and Methods
In this blinded trial, sows were vaccinated with either
Porcilis ColiClos or Porcilis Porcoli DF, and both sows
and their progeny compared between groups. Over a
period of 8 months, pregnant sows and gilts were
vaccinated six weeks prior to their estimated farrowing
date and again four weeks later. About two thirds of the
sows (75) were vaccinated with Porcilis ColiClos, and
the other third (40) with Porcilis Porcoli DF to act as
controls. Sows were re-vaccinated, with a single dose of
the appropriate vaccine, during their next pregnancy. The
safety of Porcilis ColiClos was assessed by observing the
general health and appetite of the sows. Efficacy in their
litters was assessed on the basis of mortality, clinical
signs and fecal consistency and composition scored
according to the criteria outlined in Table 1.
Table 1. Clinical scoring criteria for litters
Clinical
score
0
1

General
health
normal,
healthy
slightly
depressed

Appetite

Fecal
consistency

Fecal
composition

normal

normal

normal

slightly
reduced

soft
liquid

watery

2

slow

markedly
reduced

3

ill

not
suckling
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mucus
present
mucus with
blood
present
blood with
intestinal
casts

Results
The sows in the Porcilis ColiClos group showed
significantly better general health and appetite than the
control sows (data not shown). Piglets in the litters born
to Porcilis ColiClos-vaccinated dams scored significantly
better in all categories. Furthermore, mortality in the first
week and in the first ten weeks of life was significantly
reduced in this group (Tables 2 and 3).
Table 2. Mean mortality rates per litter
Mortality

Porcilis
ColiClos
2.8
3.8

Week 1
Week 1-10

Porcilis Porcoli
DF
5.9
9.3

P value
0.0090
<0.0001

Table 3. Percentages of clinical scores of piglets
Score

General
Health
Coli Porc.
Clos
DF

Appetite
Coli
Clos

Porc.
DF

Fecal
consistency
Coli Porc.
Clos DF

Fecal
composition
Coli Porc.
Clos DF

0

77

44

89

56

95

71

95

81

1

18

30

8

21

3

15

5

14

2

4

17

2

16

1

9

1

4

3

1

9

0

7

1

5

0

1

P val.

0.0019

<0.0001

<0.0001

<0.0001

Of the 14 litters needing oral antibiotic treatment, 2
belonged to the Porcilis ColiClos group, and 12 to the
control group.
Conclusions and Discussion
The study showed that the clostridial component of the
novel vaccine added to the efficacy induced by the coli
components. On this farm with neonatal diarrhea, where
C. perf type A had been isolated, there was an
improvement in piglet survival and vitality. An
additional striking feature was that the sows and gilts in
the ColiClos group had better appetites and general
health than those of the control group. The presence of
sheep relatively close to the pig accommodation may
have played a role in the C. perf infection pressure on
this farm.
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Antimicrobial resistance of swine Escherichia coli F4+ strains isolated in Italy from 2002 to 2011
Luppi A., Bonilauri P., Gherpelli Y., Merialdi G., Maioli G., Biasi G., Dottori M.
Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna (IZSLER)
Introduction
Increased antimicrobial resistance among pathogenic and
commensal bacteria of animal origin is a growing
concern in both veterinary and human medicine (1).
Antimicrobial selection pressure during animal rearing is
considered to be a factor in increased antimicrobial
resistance against bacterial pathogens. Escherichia coli
causes gastrointestinal infection and septicaemia in pigs
and can serve as a reservoir of antibiotic-resistance genes
that can be transferred to bacterial pathogens of humans
and animals (1,2). Aim of the present study was to
evaluate retrospectively the antimicrobial susceptibility
rate, the trends in antimicrobial susceptibility and the
antimicrobial multi-resistance of E.coli strains isolated
from swine samples in Italy from 2002 to 2011.

Multi-resistance classes
Year

2–5

6 -10

2002

70,9%

29,1%

0%

2003

61,1%

37%

1,9%

2004

51,6%

46,8%

1,6%

2005

48,9%

46,7%

4,4%

2006

32,4%

54,4%

13,2%

2007

33,3%

53,9%

12,8%

2008

34,1%

56,8%

9,1%

2009

16,7%

72,2%

11,1%

2010

6,7%

60%

33,3%

2011

6,5%

67,7%

25,8%

p<0.05

p<0.05

p<0.05

0,9601

0,8634

0,7509

-0,979847

0,929193

0,866545

P
2

Statistical Analysis R

r

>10
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Results
During the study observation period a statistically
significant decreasing trend (P<0.05) in susceptibility
was recorded for enrofloxacin (from 85,5% to 10,7%),
marbofloxacin (from 94,6% to 39,3%), flumequine (from
50,9% to 7,1%), danofloxacin (from 78,4% to 20%),
aminosidine (from 54,6% to 28,6%), florfenicol (from
90,2% to 35,7%), cefquinome (from 96,2% to 56%). A
decrease in susceptibility (not statistically significant)
was also observed for gentamicin (from 36% to 14,3%),
apramycin (from 38,2% to 17,9%), trimethoprimsulphametoxazolo (from 25% to 10,7%), tetracycline
(from 2,6% to 0%) and erythromycin (from 7,6% to 0%).

Table 1. Percentage of resistant strains collected into three
classes of multi-resistance.

Conclusions and Discussion
A significant decrease of susceptibility to antimicrobials
and a significant increase of multi-resistant strains
(classes II and III) of E.coli F4+ was observed from 2002
to 2011. This indicates the need for continued
surveillance studies so that appropriate strategies can be
developed to contrast the development of resistance in
these and other pathogens.
References
1. Yashpal SM et al.: 2011, The Canadian Journal of
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Materials and Methods
Four-hundred forty-two F4+ pathogenic Escherichia coli
isolated from diseased pigs with diarrhea in Northern
Italy from 2002 to 2011 were analyzed for their
susceptibility to 13 antimicrobials by disk diffusion
method: aminosidine (60 µg), apramycin (15 µg),
cefquinome (10 µg), colistin (10 µg), danofloxacin (5
µg), enrofloxacin (5 µg), erythromycin (15 µg),
florfenicol (30 µg), flumequine (30 µg), gentamicin (10
µg), marbofloxacin (5 µg), tetracycline (30 µg) and
trimethoprim-sulphametoxazole (1,25/23,75 µg). On the
basis of antimicrobial multi-resistance the strains were
attributed to three classes: I. resistant to 2-5
antimicrobials; II. resistant to 6-10 antimicrobials; III.
resistant to > 10 antimicrobials. The trend of antibacterial
susceptibility and multi-resistance of E.coli strains was
determined using the linear regression analysis, using the
percentage of susceptible strains or the percentage of
multi-resistance strains per groups as dependent variable
and the year of isolation (2002-2011) as independent
variable. The significance level was set at P < 0.05.

Susceptibility rate to colistin (from 41,8% to 46,4%) did
not change over the study period. Results on
antimicrobial multi-resistance of E.coli strains are
reported in table 1.
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Oral immunization of weaned piglets with tobacco seeds expressing antigenic proteins of verocytotoxic
Escherichia coli strains
L Rossi1, G Poli2, V Sala2, S Vagni1 , S Careno3, A Baldi1, C Fogher4
University of Milan, Department of Veterinary Sciences and Technology for Food Safety, Italy.
2
University of Milan, Department of Animal Pathology, Hygiene and Veterinary Public Health, Italy.
3
FATRO S.p.A., Ozzano Emilia (BO), Italy.
4
Catholic University of Piacenza, Institute of Agronomy, Genetics and Field Crops, Italy
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Introduction
In pig industry verocytotoxic Escherichia coli (VTEC)
strains, in particular O138, O139 and O141 serogroups,
cause severe entetoxemias in weaned piglets and are
responsible of important economic losses. The infection
of VTEC results in damage to vascular endhotelium,
hemorrhage, microthrombosis and affected piglets may
die suddenly or present typical clinical signs of Oedema
disease. Novel strategies are required to control VTEC
infection, considering that actually no vaccines are
available and an outbreak of the disease requires
antibiotic medication, which may have negative effects
on the environment and will contribute to the increase of
antimicrobial resistance. In this context plant-vaccines
have considerable potential and represent a promising
strategy for mucosal vaccination in terms of low costs, safety,
storage, transportation and for the production of specific
antibodies in the mucosa, where the major pathogens gain
access to the body. The aim of this study was to evaluate
edible vaccines represented by transgenic tobacco seeds,
previously engineered for the seed-specific expression of B
subunit of VT2e toxin and F18 adhesive fimbriae of VTEC
strain as described by Rossi et al. 2003, in weaned piglets.
Material And Methods
A total of 43 weaned piglets were randomized into 4
groups. Three immunized groups T1, T2, T3 received a
bolus of tobacco seeds (TS) mixed with chocolate by oral
route on days 0, 1, 2, 14 of the trial. In particular T1
received 10 grams of TS-F18+ and 10 grams of TS-VT2eB+, T2 received 10 grams of TS-VT2e-B+and T3 received
25 grams of TS-VT2e-B+. Control Group (CG) received
20g of wild type TS. The amount of transgenic protein
was estimated about 0.6mg/g of whole TS. In this
immunization phase faecal and blood samples were
collected weekly to evaluate IgA and IgG amount by
ELISA assays. On day 22, piglets were challenged with
1*1010 CFU of O138 E. coli strain. Faecal score, body
temperature, clinical signs related to Oedema Disease
(eyelids, epiphora, neurological and respiratory symptoms,
vitality), were determined, daily for 15 days after
challenge, for each piglet through specific point scales.
Zootechnical performances and haematocrit percentage
(HT) were evaluated during the experimental period.
Results
T1, receiving both the antigens, showed a higher level of
IgA in faeces than other groups on day 21 (220±130 ng/ml
vs control group: 72.2±30.34ng/ml) (Figure 1). No
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differences were observed among groups in relation to total
IgG titer in feces and total IgA and IgG levels in serum. For
each clinical sign, the average total score (the sum of the
average daily score from day 1 to day 9 post challenge) was
significantly higher in the control group compared to orally
immunized groups (P<0.05) and T1, T2 and T3 showed a
faster recovery than CG. T1 showed significantly higher
consistency of faeces compared to T1 e T2 (P<0.05). No
differences were observed in body temperature and HT.
After challenge (21d-25d) average daily gain and feed
intake (P<0.05) were higher in T1 and T2 than CG. No
differences were observed between T2 and T3, for all
measured parameters, suggesting that no dose-response
effect was evidenced for Vt2e-B antigen in our
experimental conditions.
Figure 1. Mean faecal IgA of piglets immunized with TS
in the pre-challenge period. Black arrow represents
immunization and white arrow the VTEC challenge.

Table 1. Average score of clinical signs of OD in
challenged piglets. Score scale: 0=normal; 1=mild;
2=severe. Total score is the sum of the average daily
scores for each group in post-challenge. a, b:P<0.05.

Conclusion and Discussion
We showed that oral administration of recombinant
tobacco seeds expressing antigenic proteins against VTEC
strains can induce an increase of mucosal antibodies and
a protective effect against the challenge strain in piglets.
References
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Efficacy of thiolated eudragit microspheres containing Escherichia coli F4 or F18 fimbriae as an oral vaccine
delivery system to induce mucosal immunity
WJ Lee, SB Cha, MK Shin, SW Shin, MH Jung, AN Yoo, HS Yoo
Department of Infectious Diseases, College of Veterinary Medicine, KRF Priority Zoonotic Disease Research Institute
and Brain Korea 21 Program for Veterinary Science, Seoul National University, Seoul, 151-742, Korea
Introduction
Vaccination has been one of the most effective ways of
preventing disease. Oral delivery of vaccine induces both
humoral and cellular responses against mucosal
infections. Thiolated eudragit as a delivery system have
been known to exhibit pH dependent, permeation
enhancing, enzyme inhibitory and mucoadhesive
properties to improve the peroral absorption efficiencies.
Intestinal infections with Escherichia coli are an
important cause of diarrhea and mortality in pigs.
Especially enterotoxigenic E. coli (ETEC) infections
immediately after birth and weaning are responsible for
significant economical losses due to diarrhea, growth
retardation, and mortality. The infections are mainly
caused by the fimbiral colonization factor F4 (K88) and
F18 (F107). In this study, F4 or F18–loaded thiolated
Eudragit were prepared and orally immunized to mice in
order to investigate immune responses in vivo.
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Results
In order to assess TEMS as an oral delivery system,
groups of mice were orally immunized with F4 or F18
loaded TEMS. One week after the third immunization,
antigen-specific antibody levels were detected in
systemic and mucosal compartments. Mice vaccinated
with F4 loaded TEMS had higher levels of IgG and IgA
than those receiving F4 alone. Similar patterns of
antibody responses were shown in mice vaccinated with
F18 loaded TEMS. We also determined the numbers of

Happy Pigs - Healthy People

81

June 11 (Mon)

Conclusions and Discussion
In the present study, we demonstrated that F4 or F18
loaded TEMS elicit F4 or F18-specific IgG and IgA
antibodies in both mucosal and systemic compartments.
The levels of IgG and IgA in mice vaccinated with F4 or
F18 loaded TEMS were higher than in mice given
antigen alone, thus TEMS could be considered to help
induction of immune response. With this study, F4 or
F18 loaded TEMS could be expected to induce immune
responses in mucosal and systemic compartments in pigs
for further research.
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Materials and Methods
F4ac and F18ab and ac were detected by PCR
amplification from E. coli strains in Korea as described
by Lee et al1. The fimbria proteins were purified as
described by Wim et al2. Thiolated Eudragit
microspheres (TEMS) were prepared according to the
procedure previously developed by Quan et al 3. Groups
of mice (4-6 mice per group) were orally vaccinated by
gastric intubation with saline, TEMS, F4, F18, F4 loaded
TEMS, and F18 loaded TEMS after being deprived of
food for 18h. All oral immunizations were performed
three times at 2-week intervals with 500ul of saline
containing 50ug of each antigen. The specimens were
collected 1 week after the third immunization. To
investigate antigen-specific antibody levels, IgG and IgA
levels were analyzed in serum, saliva, and feces samples
by ELISA assay. To assess numbers of antigen-specific
antibody-secreting cells (ASC), splenocyte, lamina
propria (LP) cells, peyer’s patch (PP) cells were obtained
and evaluated by ELISPOT assay.

antigen-specific IgG and IgA ASC to ascertain whether
antigen-specific IgG and IgA antibodies in systemic and
mucosal compartments had drained from local tissues.
Groups of mice vaccinated with F4 loaded TEMS had
more F4-specific IgG ASC in spleen, LP, PP and IgA
ASC in PP (p<0.05). Similarly, we found more F18specific IgG and IgA ASC in both systemic and mucosal
compartments of mice vaccinated with F18 loaded
TEMS than in mice given F18 alone (p<0.05).
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O-serogroup and virulence genes of Escherichia coli from the pigs suffered from pre- and post-weaning diarrhea
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Introduction
Diarrhea caused by pathogenic E. coli is one of the
ongoing problems in pig industry. Especially,
enterotoxigeic E. coli (ETEC) and shigatoxin producing
E. coli (STEC) are mostly associated with pre- and postweaning diarrhea (PWD) and edema disease (ED). They
produce the virulence factors related with adhesion and
toxins. The aims of this study were to determine the
prevalence of virulence genes and O serogroup of E. coli
from pre- and post-weaning diarrhea.
Materials and Methods
From 2008 to 2011, 260 E. coli were isolated from
diarrheic piglets in 230 farms all over the country. The E.
coli isolated was identified using VITEK 2 system
(biomeriux, France). O serogroup was determined by
slide agglutination in the OIE E. coli laboratory
(Université de Montréal, Canada). Virulence genes were
determined by PCR as described previously [2]

post-weaning diarrhea. O149 (n = 32) was the
predominant serogroup followed by O8 (n = 6), O157 (n
= 6) and O60 (n = 4). Of virulence factors, EAST-1
(43.5%) is the predominant followed by LT (34.6%),
STb (33.5%) and Paa (32.3%). F4 ETEC were the highly
associated with diarrhea in pre-weaning diarrhea. On the
other hand, F4 ETEC, F18 ETEC, F18 ETEC/STEC and
F18 STEC were frequently detected in post-weaning
piglets. Diffuse adherence factor, AIDA-I was closely
associated with post-weaning diarrhea but there is no
differences in Paa in both age group. Attaching and
effacing gene (Eae) was only detected in 4 isolates from
post-weaning piglets.
Table 2. Virulence factors of E. coli isolated from preand post-weaning piglets showing diarrhea

Results
Of 260 isolates, 101 (38.8%) could be serotyped. The
percentage of serotyped isolates from pre-weaning
diarrhea (50.8%) was higher than that (29.2%) from
Table 1. O-serogroup of E. coli isolated from pre- and
post-weaning piglets showing diarrhea

Conclusions and Discussion
This study showed that O149 was the predominant
serogroup in pre- and post-weaning diarrhea. Although
F4 ETEC is frequently detected in PWD, F18 ETEC and
STEC were also associated with PWD. These data may
contributes to understanding the distribution of the
virulence genes and serotypes of pathogenic E. coli
associated with pre- and post-weaning diarrhea in
piglets..
References
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Value of glycerol supplementation (Glycofor®) in sows at the end of gestation to increase birth weight and
reduce heterogeneity
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Introduction
The marked growth in prolificacy in France has
contributed to a rise in the number of smaller piglets at
birth and an increase in heterogeneity within the litter (1).
Lighter piglets have a slower growth rate (2). The
objective of this study is to demonstrate whether
supplementation with GLYCOFOR® (composed of
67,660 mg/litre of glycerol and demineralised water), at
the end of gestation, has an influence on the individual
birth weights of piglets.

Group T

Group G

p

Class A

19

2

0.005189

Class B

48

60

NS

Class C

364

358

NS
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Results
The groups are comparable. There is no significant
difference for litter rank and the total number of births.
T

G

p

Mean

3.94

3.52

NS

SD

1.81

1.,63

NS

Mean

13.90

13.55

NS

SD

3.10

2.55

NS

Litter rank

Total births
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Discussion
For the first time, it has been demonstrated that the
intake of glycerol contributes to an increase in the birth
weights of light piglets. Père observed that plasma
glycerol levels were higher in foetuses than in sows after
a meal (3). This lipid and glucose synthesis precursor
may be an alternative to limit the effects of a reduced
sensitivity to insulin at the end of gestation (4) and weak
cross-placental exchange of glucose and fatty acids, and
thereby reduce the number of very small piglets at birth.
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Materials and methods
This was a comparative field study conducted in July
2010 in a farm of 690 sows in Brittany.
Animals: 62 sows at the end of gestation, divided into
two batches (T or G), randomised by parity.
Methodology: The sows in group G (n=31) received 150
ml of Glycofor® daily for seven days before farrowing.
The sows in group T (n=31) represented the control
batch. The total number of births and the number of live
births and still births were recorded. All the piglets were
weighed at birth before they took any colostrum. The
piglets were divided into three classes depending on their
birth weight: between 500 and 800 g (A), between 800
and 1,100 g (B) and over 1100 g (C).
Statistical analysis: An analysis of variance (ANOVA)
was conducted to compare groups G and T, in terms of
litter rank and prolificacy.
The impact of Glycofor® on birth weights was assessed
using a test comparing the mean weights. We tested the
independence between the birth weights (Class A, B and
C) and supplementation or not with Glycofor®, using a
khi2 test.

Glycofor® had no significant effect on the number of
live births per litter: T=13.35 and G=13.29.
At birth, 431 (T) and 420 (G) piglets were weighed.
Glycofor® supplementation had an effect on birth weight.
It reduced the number of light piglets (class A).
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Value of glycerol supplementation in sows at the end of gestation to reduce neonatal losses
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Introduction
Improvements in prolificacy have led to an increase in
farrowing house losses. Piglet survival depends on the
piglet itself (weight and vitality) and its mother
(colostrum quality) (1). Glycerol, a lipid and glucose
synthesis precursor, can be a source of energy at the end
of gestation for the sow and her foetus. The aim of this
study is to assess the impact of GLYCOFOR®
supplementation (composed of 67,660 mg/litre of
glycerol and demineralised water) given to sows before
farrowing with a view to reducing neonatal losses.
Materials and methods
This was a comparative field study conducted between
October 2010 and June 2011, in three French farms (D,
Q and B), respectively, with 109, 78 and 41 sows at the
end of gestation. The sows were randomised by litter
rank into two batches (T or G). The sows in group G
(n=110), received a daily supplement of 150 ml
Glycofor®, for seven days prior to farrowing. Glycofor®
was not given to the sows in control group T (n=118).
The total number of births, the number of live births and
still births and the number of piglets weaned per sow
were recorded. In farms D and Q, losses due to crushing
were specified. Adoptions were always conducted within
the same group. An analysis of variance (ANOVA) was
performed to validate that groups G and T were
comparable in terms of litter ranks and total births. The
impact of Glycofor® on piglet vitality was assessed
using a test to compare the mean number of piglets
weaned and losses by crushing.
Results
There were 1,685 and 1,576 total births and 1,564 and
1,482 live births, respectively, in groups T and G. There
was no significant difference between the two groups for
litter rank, total number of births and live births.
T

G

p

Mean

3.49

3.39

NS

SD

1.69

1.89

NS

Mean

14.28

14.33

NS

SD

3.44

3.57

NS

Litter rank

Total births
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Glycofor® had no significant effects on the number of
live births per litter: T=13.25 and G=13.47.
The sows in group G weaned significantly more piglets
than those in group T: an additional 0.59 piglets weaned.

Piglets
weaned

T

G

p

Mean

10.88

11.47

P = 0.002661

SD

1.42

1.42

no

In farms D and Q, the sows included in group G, weaned
more piglets (0.57) and crushed fewer piglets (0.52) than
those included in group T.

Piglets
weaned

T

G

p

Mean

10.,73

11.30

P = 0.007711

SD

1.37

1.48

no

Mean

0.91

0.39

P = 0.003553

SD

1.44

0.77

no

Crushed

Discussion
For the first time, this study shows that an energy
supplement given to sows in the form of glycerol reduces
neonatal losses and, in particular, deaths due to crushing.
Low-viability piglets die before the age of 10 days (2),
their survival being dependent on how quickly they reach
the teat and maintain homeothermy. Glycofor® appears
to be an alternative when faced with losses linked to a
lack of piglet strength, dependent on the piglet itself or
the quality of the mother’s colostrum.
Bibliography
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Inhibitory action of analytical grade and of a new potentiated form of zinc oxide on the ex vivo growth of porcine
small intestine bacteria
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2
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Introduction
Pharmacological dosage of zinc oxide in piglet weaning
diets is a common practice for growth performance and
gut health. However, high zinc excretion in animal
wastes poses environmental challenges (Jondreville et al,
2003). Alternatives to current practice are studied.
Previous in vitro experiments showed a significantly
higher growth repressing effect of a new and potentiated
feed grade zinc oxide product (HiZox, Animine),
compared to analytical grade zinc oxide, on two
pathogenic bacterial E. coli strains (Durosoy et al, 2011).
The inhibitory action of the two zinc oxide sources on
the ex vivo growth of small intestinal bacteria from
weaned piglets is studied in liquid media.

Figure 2. Three-dimensional presentation of the initial
growth depression of bacteria in jejunum samples.

June 11 (Mon)

HiZox

Results
Lag time was higher in HiZox supplemented media in
the stomach samples (Figure 1).
Figure 1. Calculated lag times of bacterial growth from
stomach samples (p<0,05)
ZnO
HiZox

Conclusions and Discussion
This new potentiated zinc oxide showed a higher
inhibitory effect on bacterial growth in stomach and
jejunum samples of piglets in comparison to analytical
grade zinc oxide.
References
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Materials and Methods
Piglets weaned at 28 days of age and fed a standard
european diet were sacrificed at 42d. Chyme from the
stomach and from jejunum was taken and diluted in Zncontaining media adjusted to different ZnO
concentrations. Intestinal samples were inoculated in 96
well microtiter plates, and bacterial growth was recorded
every 5 minutes for 22 hours. Growth curves from the
two ZnO sources and from the non supplemented
medium were statistically analyzed with a non linear
regression analysis and growth data with t-test (p<0,05).

No difference was measured in jejunum samples and in
maximum growth data between sources. Bacterial
growth depression was more drastic and more rapid in
HiZox supplemented media when optical density was
compared to the negative control (Figure 2).
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Plant additives as an alternative to feed antimicrobials in the prevention of postweaning diarrhoea in pigs
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Introduction
Post-weaning diarrhoea (PWD) is a serious health,
breeding and economic problem for pig farms. After the
ban on the use of growth-promoting antibiotics in the EU
in 2006, PWD cannot be controlled by those means, and
consequently other safer alternatives to feed
antimicrobials have been sought. Ways must also be
found to improve the healthiness and safety of animal
products reaching the consumer, and therefore safe
natural products (e.g. probiotics, plant extracts, etc.) are
at the centre of interest in this field. In this study were
tested plants (clove, Caucasian wingnut, windflower)
which showed in vitro strong inhibitive activity against
ETEC, therefore the aim was to study their effects on
clinical status, gut microbiota and immune response in
weaned pigs infected by ETEC.
Materials and Methods
For the experiment were used 60 clinically healthy
Yorkshire pigs, genetically susceptible to K88(F4)ac
infection, which were divided into 5 groups of 12
animals each (3 experimental groups, infected and
negative controls). 1% of plant material – Eugenia
caryophyllata
(clove),
Pterocarya
fraxinifolia
(Caucasian wingnut) and Anemone nemorosa
(windflower) were administered to piglets in
experimental groups into the feed from 14 th to 35th day of
life. On the day of weaning (28th day) were all animals,
except of those in negative control, infected with E.coli
O149:K88ac+ent+. Clinical status was monitored daily.
Samples of blood, jejunal and ileal content and tissue
were taken on 3rd and 7th day after infection.
Microbiological, hematological and immunological
analyses were performed. After analysis of variance
(ANOVA), Tukey´s test was used to identify the
differences between groups.
Results
Eugenia and Pterocarya significantly decreased
incidence and duration of diarrhoea, as well as fecal
score. Both plants also significantly decreased numbers
of E. coli adhered to the jejunal and ileal mucosa as
compared to infected control. In the Eugenia group was
noted significant increase of CD4 lymfocyte proportion
in intraepithelial part and lamina propria of jejunal
mucose, as well as in peripharal blood in comparison
with infected and negative controls. CD4 and CD8
subpopulations of lymphocytes in lamina propria of the
jejunal wall were significantly increased on 7th day in
Pterocarya group as compared to negative control.
Pterocarya also significantly increased CD4:CD8 ratio
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in peripheral blood in comparison with infected and
negative controls. Phagocytic activity and metabolic
activity of phagocytes was significantly higher in this
group. Anemone did not show positive influence on the
course of post-weaning diarrhoea, microbiological and
immunological parameters in tested pigs.
Conclusions and Discussion
Pterocarya and Eugenia showed positive effect on the
course of post-weaning diarrhea, decrease of ETEC
adhered to the jejunal mucosa and some immunological
parameters. On the other hand, Anemone did not possess
such positive effects, what can be caused by the content
of toxic substance – protoanemonine (1). Active
substances of Eugenia, above all eugenol with its
antimicrobial, antifungal and antihelmintic activity, are
quite good known (2), but the composition of Pterocarya
has not been tudied till now. Both plants, Eugenia and
Pterocarya can represent effective alternatives to feed
antimicrobials for the use in prevention of PWD in pigs,
but further studies are necessary.
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Potentiated zinc oxide at low supplementation level improves productive
performance and health status of piglets
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Results
As expected, there were no differences in growth
performance and PigMAP levels in the prestarter phase
(28-42 days of age), before experimental feeding.
However, in the starter phase, piglets fed with T2-Zinpot
had improved average daily weight gain (ADG), BW,
and FCR (P<0.001) compared to piglets fed with T1ZnO (Table 1). At 63 days of age, T2 group had a lower
(P<0.001) PigMAP concentration than T1 group (Figure
1).

T1- ZnO
T2- Zinpot
SEM1
P2
1

Final BW
(kg)
16.51
17.93
0.208
*

ADG
(g/day)
358.8
424.3
7.315
*

FCR
(g/g)
1.71
1.44
0.015
*

Standard Error of Mean; 2Probability: *, P<0.001

Figure 1. PigMAP serum concentration (µg/ml) at 42 and
63 days of age.

*
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Materials and Methods
A total of 144 pigs (50% male) at weaning (28 days of
age) were distributed in 6 piglets/pen (0.30 m²/piglet),
and 12 pens/treatment.
In the prestarter phase, all pigs received the same
commercial feed, including 3 kg ZnO (per MT of
complete feed). In the starter phase, T1 included 3000
ppm of regular ZnO, and T2 was supplemented with 110
ppm Zn from potentiated zinc oxide (ZinPot). Nutritional
values of feeds: NE 2400 kcal/kg, CP 18 %, CF 4.4 %,
Lys. 1.20 %.
Measurements: feed intake (FI), body weight (BW)
growth, feed conversion ratio (FCR) and PIGMAP serum
concentration. Pen of 6 piglets was the experimental unit.
Data were analysed using the GLM procedure of SAS
v9.0 (SAS, 2002).

Table 1. Productive performance in the starter phase
(42 to 63 days of age).

Conclusions and Discussion
In conclusion, in low-medium sanitary conditions and in
compliance with European regulation, ZinPot
significantly increased piglet growth compared to
pharmacological dosage of regular ZnO in the starter
phase. This can be explained by a better health of pigs
expressed by a lower level of inflammatory protein
PigMAP.
References
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Introduction
In the last decades, many research efforts focused on
zinc oxide (ZnO) at high doses (3000 ppm) for diarrhoea
prophylaxis in piglets (Carlson et al., 2008). Its use in
post-weaning diets is widely used in swine Spanish herds,
in compliance with the national veterinary regulation.
European feed legislation limits total dietary Zn to a
maximum of 150 mg/kg of complete feed.
On the other hand, acute phase proteins (APPs) have
been used as unspecific biomarkers of disease or other
acute phase reactions (Piñeiro et al., 2009). In the case of
pigs, the most interesting APP as a biomarker, is the
PigMAP (Heegaard et al., 2011).
The study was conducted to compare a new potentiated
form of zinc oxide (ZinPot, Animine) at nutritional level
(150 ppm) vs pharmacological dosage (3000 ppm) of
regular ZnO in starter diets on the productive
performance and health status of piglets measured by
PigMAP serum concentration in a medium-low health
status farm.
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Fermented potato protein enhances lean meat percentage in fattening pigs
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Introduction
The cost of feed is highly susceptible to changes in raw
material prices on the world market. Driven by the
contemporary high feed prices, feed producers and pig
farmers are looking for innovative ways to reduce the
major cost of pig production: the cost of feed. In this
respect, a large number of natural complementary feed
products have been screened over the years. Lianol®
Solapro is one of these products. It is based on a highly
digestible fermented potato protein. Previous research
has demonstrated that Lianol® has a positive effect on
plasma insulin-like growth factor-1 (IGF-1) levels in pigs
(IPVS 2010). There is considerable circumstantial
evidence that the actions of growth hormone on protein
accretion in skeletal muscle and other lean tissues are
mediated by IGF-11.
This cohort study investigates the effect of this new
complementary feed on lean meat percentage in fattening
pigs. A more efficient use of feed and a more efficient
pig production could contribute to an improved lean
meat content of the carcass of slaughtered pigs.
Materials and Methods
All animals were housed on the same farm to exclude
variation between farms. Housing conditions, feed and
genetics remained unchanged during the trial period.
Feed was supplied by the same feed supplier. The trial
was performed as a cohort study. Lean meat percentages
for the first quarter of 2010 were compared with those of
the first quarter of 2011. The pigs that had been
slaughtered in the first quarter of 2010, had received a
control diet. Pigs slaughtered in the first quarter of 2011
received the exact same feed, except for an additional
supplementation of 300 grams of Lianol® Solapro per
metric ton of feed. All pigs were slaughtered in the same
slaughter house, where the lean meat percentages of the
carcasses were determined. Statistical differences
between treatments were analyzed based on a t-test.
Results
For a total of 1,126 and 787 carcasses, the lean meat
contents were monitored in the control group and the
Lianol® group respectively. The lean meat percentage
significantly increased from 61.78±3.82 (mean±standard
deviation) in the control group to 63.16±3.92 in the
Lianol® group. The lean meat content distribution of both
control and Lianol® group is shown in Figure 1.
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Figure 1. The effect of adding 300 grams of Lianol
Solapro® per ton of fattening pig feed from 40 kg live
weight until slaughter.

Conclusions and Discussion
Research of Florini et al. (1996) demonstrated that IGF-1
is an important mediator in protein accretion in skeletal
muscle and other lean tissues. Previous research with
Lianol® has demonstrated that this complementary feed
can increase IGF-1 plasma levels (IPVS 2010).
Therefore, a beneficial effect of Lianol® on the lean meat
percentage can be expected. This research clearly
demonstrates the impact of this product on lean meat
content in fattening pigs.
Future research will focus on the effect of Lianol®
Solapro on feed conversion. The energy efficiency to
produce lean meat is three times better compared to the
production of animal fat. So it can be expected that the
positive effect on lean meat can be translated into an
improved feed conversion.
References
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Introduction
Artificial Insemination (AI) is important for the
dissemination of superior genes in a breeding pyramid.
Efficiency of the dissemination is depending amongst
others, on the number of doses produced per boar. The
more sows served by a superior AI boar, the higher the
average genetic level of the AI boar population and thus
the offspring. The use of objectively obtained semen
characteristics data is inevitable. Production procedures
at Varkens KI Nederland (VKI = Dutch cooperative AI
company) are well set and largely uniform between
locations, however differences between AI centres
occurred. It was hypothesized that using standardized
and objective semen assessment methods, would increase
the number of semen doses produced per boar per year
and decrease variation in fertility due to AI station.
Therefore VKI, selling over 3.5 million boar semen
doses a year, investigated the added value of Computer
Assisted Semen Analysis (CASA) for efficient semen
production.

Table 1. P-values of effect of semen production variables
on fertility without and with Computer Assisted Semen
Analysis (CASA).
without CASA
with CASA
Variable
FR
LS
FR
LS
110,186
45,532
no. ejaculates
AI station
0.037
0.011
ns
ns
lab technician
0.047
ns
ns
ns
ns
ns
no. sperm per dose*genetic line <0.0001
<0,0001
significant if p ≤ 0.05
FR = farrowing rate; LS = litter size = total number of piglets born

Conclusions and Discussion
 With a CASA system objective semen quality data
are retrieved.
 Variation in fertility results due to AI stations or lab
technicians is no longer significant when using CASA.
 Using CASA allows AI stations to select more
reliable and allows to use less sperm cells per
insemination without effect on fertility in the field.
References
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Results
The dataset was split in the period before using CASA
and since using CASA. For both periods the effect of
number of sperm cells inseminated on FR and LS was
analyzed. The analysis results showed a significant effect
of AI station and number of sperm cells inseminated
(in interaction with genetic line of the boar) on FR and
LS and a significant effect of lab technician on FR before
VKI used CASA. These effects were no longer
significant once CASA systems were used for routine
semen assessment (Figure 1).

Figure 1. Effect of number of sperm cells (in billion) on
piglets produced per insemination (farrowing rate (FR) *
litter size (LS)) with and without the use of Computer
Assisted Semen Analysis (CASA).
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Materials and Methods
VKI stores ejaculate records of different locations in 1
database (KIS) since 1997. In 2006 VKI started using the
UltiMateTM CASA system in routine semen assessment.
Field fertility data are recorded at TOPIGS (Dutch
breeding company) farms and stored in a central
breeding database (Pigbase) for both breeding value
estimation and production data analyses. By merging the
data from these 2 databases, a valuable dataset was
generated. This dataset provided information about the
relation between semen production variables and field
fertility and contains important information about the
causes of variation in both farrowing rate (FR) and litter
size (LS). The effect of number of sperm cells
inseminated on field fertility results was analyzed in this
dataset using SAS (version 9.2).

Table 1 shows the effect of semen production variables
on fertility. After introduction of CASA, AI station did
no longer have a significant effect on fertility.
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and prolificacy following a single fixed time AI
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Introduction
Reproductive management of pig farms increasingly
relies on batch production systems. Altrenogest
administration (as Regumate® in Europe or as Matrix®
in the US) successfully synchronizes estrus in gilts,
therefore allowing a timed introduction of the gilts in the
production batches. However, to ensure high fertility,
multiple inseminations (up to 3) are still used following
labor intensive estrus detection.
The aim of this clinical study was to assess reproductive
performance after ovulation induction followed by a
single fixed-time AI in gilts, pre-synchronized by an oral
treatment with altrenogest.
Materials and Methods
Overall, 436 gilts from 8 farms (5 in France and 3 in
Spain) belonging to several commercial production lines
(generally Large White X Landrace in Spain and Naima,
Youna, Dalland and Large white in France) and
displaying puberty before inclusion were used in this
study. Gilts were treated daily with 5 ml Regumate® (20
mg altrenogest) for 18 days and then allocated to a
control or treatment group. In control animals (n=218)
estrus was detected twice daily and gilts were
inseminated twice (12h apart). In the treatment group,
the gilts (n=218) received 2.5ml Receptal® (10 µg
buserelin) at 115-120h after the last altrenogest feeding
and a single fixed time Artificial Insemination (AI) 3033h later.
In most farms, commercial semen was used for
insemination.
As 53 gilts were excluded between inclusion and
farrowing (mainly owing to inconsistent exposure to
altrenogest in group fed animals), fertility and prolificacy
data are based on performance of 383 gilts (184 treated
and 199 controls).
The age at AI (248-249 days) and the body condition
score (around 3 on a 1-6 scale) were similar between
treated and control gilts.
Results
Fertility at farrowing was similar in treated (78.8%,
145/184) and control gilts (80.9%, 161/199). The total
number of piglets born as well as the number of live born
piglets, were also unaffected by treatment.
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Table 1. Fertility and prolificacy observed in each treatment
group
N of gilts
Fertility at farrowing
Total N piglets born
N live piglets

Receptal®
184
78.8%
13.1+/- 0.3
12.1+/- 0.3

Control
199
80.9%
12.9+/- 0.3
11.9+/- 0.3

Conclusions and Discussion
This trial confirms the ability of the treatment scheme
tested (Receptal® injection at 115-120h after the last
altrenogest intake) to successfully induce/time ovulation.
To obtain optimal fertility and prolificacy, the time
interval between AI and ovulation should not exceed 24h.
With the timings used in the present study for
buserelin injection and AI, the time lag between AI and
ovulation was less than 10h, assuming that ovulation
occurred 38-42h after buserelin administration (Van
Kaufmann& Holtz, 1982). This ensures that fertility and
prolificacy are maintained, therefore validating the
successful use of a single fixed time AI in gilts.
References
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17, 141-153.
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Effect of nutrition on boar semen quality
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Introduction
The genetic value of boars in AI studs ensures rapid
growth rates. However excessive weight gains have been
shown to cause problems with lameness, libido and
semen quality. This study investigated the relation
between the nutrition of the boar and semen quantity and
quality with data collected over a three year period.

Table 1. Semen quality of Group A (n=44) and Group B
(n=34).

Materials and Methods
Starting data of 130 boars of the same breed were
collected over three years. During this period, data from
52 boars deceased or culled for reasons other than semen
quality were excluded. The analysis looked at two groups
of boars. Group A (n = 44) which did not have any
semen quality problems. Group B (n = 34), boars which
were culled for semen quality reasons. Collection of
semen was weekly and boars were weighed individually
every three weeks. The diet (pellet feed) contained 15,5 %
crude protein, 3150 kcal/kg DE, 5,0% oil, 7,0 % fibre,
0,88 % lysine. Depending on the average daily live
weight gain (DLWG), the quantity of feed was adjusted
accordingly. The feeder boxes were checked for
accuracy and calibrated every month. The semen was
analysed with a CASA system (SpermVision®) and the
average data of Volume (mV, ml), Concentration (mC,
Ml/ml) and progressive motility (mMotp, %) were
related to DLWG of boars. The relation with DLGW and
semen quality was performed using an ANOVA
statistical analysis and dataset was investigated either for
each year, either for the entire period.

Conclusions and Discussion
The present results had shown a large difference in
DLGW between boars culled for semen quality and the
remaining animals, that indicates a potential association
between surviving in activity or not. Although statistical
significance was not observed, higher DLWG was
connected with health or semen problems (P>0,10), less
production of semen (Volume) and morphological cells
anomalies. Boars need to be treated as individuals and
fed accordingly. It is advisable to weigh the boars
frequently to maintain the correct plane of nutrition.

n=44

Mean SD

Min

Max

n=34

Mean SD

Min

Max

n_Coll

119,4 13,7

93

144

n_Coll

45,5

5

121

mV

273,4 72,8

126,2 432,7

mV

251,6 72,8

153

388,6

mC

418,8 131,9 216,9 758,7

mC

427,5 153,9 152,4 738,5

mMotp

82,8

mMotp 86,5

2,4

80,2

89,9

34,2

3,9

68,8

88,7
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Results
The average DLWG of the culled boars was 248 g/d with
a SD of 68 g/d (min 132 g, max 428 g). The remaining
44 boars had an average DLWG of 156 g/day with a SD
of 33 g (min 66g, max 214g). There was a significant
difference (P < 0,05) between the DLWG of the culled
boars and the remaining boars. The average semen
quality data of boars are shown in Table 1. There was a
significant correlation between mV and DLWG of Group
A (r = -0,31; P<0,05), between mMotp and DLWG of
culled boars (r = -0,35; P<0,05). DLWG of boars was
very high in the first year of production, more linear in
the second, sometimes negative in the 3rd year, even if
the feeding is adjusted positively. No significant relation
was found between semen quality and DLWG, for Group
A and B both. Group A had a negative correlation
between mMotp and DLGW over 190g/d (n=5).
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Materials and Methods
A total of 235 sows were divided into two groups. All
parities were included in the trial and randomization in
the groups was performed with respect to the parities.
Sows were treated the day of weaning either with
Fertipig® in the individual dose of 5ml i.m. or with
product “P” containing PMSG 400 I.U. and hCG 200 I.U.
which was routinely used in the farm before. Sows were
artificially inseminated in the same way and kept in
gestation in the same conditions.
Results
After the treatment with Fertipig®, 96% of sows came in
to heat within 6 days with the average weaning to
insemination interval (WII) of 4.08 days compared to
97.2 % of sows treated with product “P” with the WII 4.1
days. Pregnancy rate and farrowing rate was calculated
as the percent of pregnant or farrowed sows out of the all
initially weaned and treated animals. Pregnancy and
farrowing rate was higher in the groups treated with
Fertipig®, however the difference was not statistically
significant (p >0.05).

Figure 1. Comparison of pregnancy and farrowing rate
Percent of pregnancy or
farrowing

79.50%
76.80%

80.00%

72.40%

75.00%

68.60%
70.00%
65.00%
60.00%
FERTIPIG®
Pregnancy %

PRODUCT "P"
Farrowing %

Number of total born piglets and piglets born alive was
calculated per litter. There were mild differences in favor
of the Fertipig® group, however they were not
statistically significant (p>0.05) .
Figure 2. Mean number of total born and live born
piglets per group
13.90

Number of piglets

Introduction
Reproductive efficiency of sows is a crucial element in
the economic performance of the modern swine farm.
Induction of estrus and synchronization of inseminations
in sows using exogenous gonadotropins is the common
practice to decrease the number of non-productive days
(NPDs) by decreasing the time to the post weaning heat
in sows that are weaned in conventional production
systems. Prolonged weaning to estrus interval occurs
mainly in the summer and early fall. Gonadotropin
treatment at weaning induces the fertile estrus in
summer-weaned sows1. Fertipig® is the product based on
the combination of 400 I.U. of PMSG and 200 I.U. of
hCG. The aim of the study was to compare the efficacy
of Fertipig® with the similar product (“P”) used so far as
the reference, in one farm in northern Italy in the autumn
season.

13.61

14.00
13.00

12.60

12.32

12.00
11.00
FERTIPIG®

PRODUCT "P"

Piglets total born

Piglets live born

Conclusions and Discussion
Treatment of sows at weaning with gonadotropins
ensures a high percent of the sows are in heat even in the
problematic season. It also provides considerable
homogeneity in the interval between estrus and
insemination. Although the differences between the two
products were not statistically significant, the data
®
suggest that Fertipig is the highly efficient hormonal
product able to bring improvement when implemented
into the reproduction management protocol
References
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Introduction
Reproductive efficiency of sows in the summer season
may be significantly decreased due to the phenomenon
of summer infertility. A long photo-period together with
high daily temperatures affects the reproductive
performance mainly in countries with the hot summer
season, such as Spain. Prolonged weaning to estrus
interval over 7 days, anoestrus and disruption of
pregnancy are the mostly seen problems in sows1.
Gonadotropin treatment at weaning induces the fertile
estrus in summer-weaned sows2. However, not all
gonadotropin products licensed for sows exhibit the same
efficacy in overcoming seasonal infertility. Fertipig® is
based on the combination of 400 I.U. of PMSG and 200
I.U. of hCG. The aim of the study was to compare the
efficacy of Fertipig® with the local product (“G”) of
similar composition in several farms in Spain during the
summer season.

Figure 1. Comparison of pregnancy and farrowing rates
between the Fertipig® and Product “G” groups.

Materials and Methods
Six conventional farms participated on the study. Sows
that did not exhibit signs of estrus within 7 days after
weaning were always randomly divided into two groups
according to parity. A total of 123 sows were treated
with a single 5ml dose of Fertipig® within the period of
7-12 days after weaning. At the same time another group
of 113 sows were treated with product “G”, which was
routinely used in the farms previously. Sows were
artificially inseminated in the same way and kept in
gestation in the same conditions until farrowing.

Treatment-oestrus interval distribution
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Figure 2. Distribution of the intervals between the
treatment and the onset of estrus in Fertipig® and Product
“G” groups.
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Conclusions and Discussion
Fertipig® has proven higher potency to treat the sows
affected by the summer season compared to Product “G”
with the difference of 8,2% in the estrus rate with the
highest concentration of heats in 3-5 days post treatment.
There was also the tendency for higher farrowing rate of
the inseminated sows in the Fertipig® treated group .
References
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Results
After treatment with Fertipig®, 57,7% of sows came into
heat within 7 days, compared to 49,6 % of sows treated
with the product “G” (Figure 1), however the difference
was not statistically significant (p>0,05) due to the low
number of animals included. The distribution of the
intervals between treatment and estrus revealed the
highest concentration of the heats on the third day post
treatment in the Fertipig® group (Figure 2). Pregnancy
rate and farrowing rate were calculated as the percent of
pregnant or farrowed sows out of the all initially treated
animals. The differences in pregnancy and farrowing
rates corresponded to the difference in the estrus rates.

Sows in heat within 7 days post treatment

IPVS 2012 KOREA
RO-024

| Reproduction/Breeding/Genetics-REPRODUCTION |

Use of Altrenogest in weaned gilts to improve 2

nd

parity performance

Pereida, C.1, Rosales E., F. 2 , Toledo E.3, Herrera, A.4, Stephano, A.5,
Muma Farms; Torreón, Coah., 2MSD-Salud Animal/México, 3Facultad de Medicina Veterinaria, UNAM,
4
Private practice, Guadalajara, Jal., México, 5 Stephano Consultores; León, Gto., México.
jose.andres.francisco.rosales.espinosa@merck.com

1

Figure 1-3. Reproductive parameters evaluated were
improved.
Figure 1: FARROWING RATE / PARITY / YEAR
100
90.0

PERCENTAGE

Introduction
A common situation in sow farms is bad productive
performance of second parity sows. This situation is
usually due to poor body condition at first weaning. To
reduce this problem, some producers allow first parity
gilts to rest one estrus cycle after weaning, thus
increasing 21 non-productive days. Patterson et al.
(2008)1 used oral progestagen in sows to delay estrus
after weaning to synchronize estrus cycles between sow
groups. Therefore, the objective of this trial was to use
oral Altrenogest during 7 days after weaning in order to
recover body condition of first parity weaned sows to
improve productive results of second parity.

90
80.7

2009
2010

70
57.4

60
50
Parity 1

Parity 2

Figure 2: TOTAL BORN / LITER / PARITY / YEAR

12.8

Table 1. Reproductive performance with and without
Altrenogest treatment.
Results by
years:
Treatment
Sows (number)
Farrowing rate
(%)
Repeat service
(%)
Total born
Wean to 1st
service
Non-prod. days

2000/2008

2009/2010

NON
1693

YES
1839

74.16 ±0.74

85.39 ±1.51

0.001

19.11 ±0.65

6.66 ±0.43

0.001

11.00 ±0.20

12.70 ±0.12

0.001

6.53 ±0.14

7.73 ±0.20

0.002

55.60 ±1.28

39.60 ±4.72

0.001
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P<
Value

2008
2009

PIGLETS
12.5

12.5

2010
11.9

12

11.5
Parity1

Parity2

Parity3

Figure 3: NON-PRODUCTIVE DAYS / PARITY / YEAR
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Results
A clear improvement on 2nd parity sows was observed in
all reproductive parameters evaluated, Table 1 and
Figures 1 to 3. Other reproductive parameters were
also improved.

Parity3

13.5

13

Materials and Methods
A 1,800 sow three sites commercial farm located in
Coahuila, Mexico that was modified from a farrow to
finish farm in 2008 was used for this trial. Temperature
in this area fluctuates from 00C in winter to 440C
summer and a year precipitation from 100 - 300.
Historically, the farm had poor reproductive performance
(Table 1). Since January 2009, all first parity sows where
orally treated with 5ml per day of Altrenogest
(Regumate®; MSD – Animal Health) at weaning (Day 0)
and for 7 consecutive days. Results were analyzed
using the SPSS software, using the procedure of
Student’s T test. Significance level was set at P <0.05.

2008

80

Parity2

Parity3

Discussion
Although management changes were introduced to the
farm since the middle of 2007 (age at weaning from 18
to 21 days, better gilt development and pool management,
puberty stimulation and acclimation), as well as
strategies to improve feed consumption in farrowing gilts,
poor performance persisted on 2 nd parity sows. After
treatment with Altrenogest, first parity sows had an
increased on feed consumption from weaning to service
and better body condition at service. These
improvements resulted in a much better reproductive
performance on 2nd parity sows.
References
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How large litters do we need?
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The piglet mortality increased when the litter size
increased, resulting in a constant number of around 10
weaned piglets from an original litter size of 12 live born
piglets or more (Figure 1).

Materials and Methods
The study was carried out in a piglet producing herd with
280 sows that had been diagnosed with PMWS at herd
level, but had been declared healthy since a year.
Every third week, 35 sows farrowed in perviously
emptied and cleaned farrowing units. One turnover of the
sows (8 batches) was followed in which 274 sows
farrowed, 185 of these were vaccinated against PCV2
(Circovac, Merial) and 89 were left as controls. In order
to obtain as robust results as possible, cross-fostering
were minimised.
The total number of piglets born and weaned per litter
was registered, and the piglets were weighted at weaning.
Student’s t-tests were used for comparisons between
groups.

Figure 1. Number of weaned piglets (□) and piglet
mortaliy during suckling (■) related to number of piglets
born alive.

Healthy sows

Vaccinated
(n = 170)

Control
(n = 79)

Sign

Parity number

3.4 ± 2.5

3.2 ± 1.7

NS

Totally born

13.8± 3.3

13.9 ± 2.1

NS

Born alive

12.5 ± 3.2

12.9 ± 3.2

NS

Weaned (5 weeks)

9.7 ± 2.0

9.3 ± 2.1

NS

Weight at 5 weeks (kg)

10.1 ± 1.8

10.3 ± 1.7

NS

Sows with disease

(n = 15)

(n = 10)

Parity number

3.1 ± 2.0

3.7 ± 2.0

NS

Totally born

14.5 ± 3.1

12.9 ± 4.1

NS

Born alive

12.5 ± 2.1

9.5 ± 3.9

NS

Weaned (5 weeks)

7.1 ± 3.7

6.7 ± 4.0

NS

Weight at 5 weeks (kg)

9.1 ± 1.3

9.1 ± 2.6

NS
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Discussion
Vaccination of sows and/or piglets against PCV2
prevents PMWS (1), but the results obtained does not
indicate any further positive effects of vaccinating sows
when an affected herd has regained a stabile health status
and seropositive sows balance the PCV2-infection. The
study would have gained from weighing the offspring at
a higher age, but the weight gain from weaning to market
weight has repeatedly been shown equal in pigs
vaccinated against PCV2 at three weeks of age and nonvaccinated controls in age segregated systems free from
PMWS (2, 3).
Since crossfostering was kept to a minimum it was
possible to evaluate the effect of litter size on sow
productivity. It was evident that litter sizes above 12
liveborn piglets not increased the number of piglets
weaned. Thus, pig producers ought to focus on piglet
survival rather than on increasing the number of piglets
born. Litter sizes greater than the number of teats of the
sow will require either extra ordinary measures from the
staff or demand nursing sows. The latter will however
interfere with the aim to fulfil truly age segregated
rearing sytems.
References
1. Segalés J et al.: 2005, Anim Res Rev 6(2): 119-142.
2. Ehlorsson CJ et al., 2010, Proc IPVS 21:424.
3. Sjölund M et al., 2012, Proc IPVS 22:submitted.

Happy Pigs - Healthy People

95

June 11 (Mon)

Table 1. Productivity of sows

14
12
10
8
6
4
2
0

Oral Sessions

Results
No signs of PMWS were recorded in any pig postweaning.
The number of weaned piglets (p<0.01) and the weaning
weight (p<0.05) were reduced in litters delivered by
sows that had been diagnosed with disease. In contrast,
there were no differences in productivity between litters
delivered by vaccinated or non-vaccinated dams untill
weaning (Table 1).

Status at weaning

Introduction
This study aimed to monitor the productivity of sows
vaccinated or not against PCV2 in a herd that had
regained health from PMWS since a year.
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Introduction
Around 10 % of the piglets are treated for lameness
during the first three weeks of life, and these piglets are
approximately 1 kg lighter than unaffected piglets at the
age of 9 weeks (1). Pigs are also attended for lameness
during the fattening period. The aim of this study was to
scrutinise the relationship between treatment for
lameness during the suckling period and the fattening
period.
Materials and Methods
The study was conducted in a piglet producing herd with
950 sows were 43 sows farrowed weekly in previously
emptied and washed facilities. Most piglets born were
sold to a specific fattening herd.
The piglets in one batch were monitored with respect to
development of lameness from birth to slaughter, and
each piglet medically treated for lameness was
individually marked.
The risk for again being treated for lameness during the
fattening period if treated with that diagnose during
suckling was calculated by a χ2-test.
Results
614 piglets were born alive, whereof 497 also were
weaned alive. Out of these 497 piglets, 47 (9.5%) had
been attended with lameness during the suckling period.
Of the 497 weaned piglets, 319 were allocated as a group
to the fattening herd. This group included all 47 piglets
that had been treated for lameness during the suckling
period.
Of the 47 pigs that had been treated for lameness during
suckling, 11 were again treated during the fattening
period. The corresponding figure for pigs not treated for
lameness during suckling was 25 out of 272 pigs.
As seen in table 1, 23.4 % of the pigs diagnosed as lame
during the suckling period were again treated for
lameness during the fattening period. The corresponding
figure for pigs not attended with lameness during the
suckling period was 9.2 % (χ2-test = 9.42; p < 0.05). The
odds ratio for being diagnosed with lameness during the
fattening period thus was 2.5 higher for pigs that had
been treated for lameness during the suckling period.
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Table 1. Incidence of pigs treated for lameness during
the fattening period related to the health status during the
suckling period.
During suckling
Healthy
Lame
During fattening

(n = 272)

Sign

(n = 47)

Healthy (n)

247

36

Lame (n)

25

11

9.2 %

23.4 %

P<0.05

Risk for arthritis
during fattening

Conclusions and Discussion
Lameness during the suckling period is commonly
associated to Streptococci, Staphylococci and E coli. In
the present herd, the incidence of treatment for lameness
among suckling piglets (9.5 %) corresponded well with
earlier studies reporting an incidence of around 10 % (1).
Arthritis during the fattening period are also associated
to Erysipelothrix and Mycoplasma hyosynoviae (2), and
the mean incidence of registration of arthritis at slaughter
is around 2% (3).
In this herd, the incidence was equally high in the
fattening enterprices (11.3 %) as it was during suckling
(9.5 %). This was higher than expected, but the incidence
of arthritis has increased in a number of Swedish
fattening herds during the last years. Nevertheless, the
odds ratio for being attended with lameness during the
fattnening period was 2.5 times higher for pigs that had
been treated for lameness during the suckling period, and
lameness during the early life appears to predispose for
relapses
References
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Introduction
Farm size plays an important rule over production
parameters1. Sow performance parameters are well
defined and there are many management software
packages to analyze them. However, very little
information is found in relation to the use of human
resources in swine operations. The aim of this study is to
show how the farm size may play an important role on
effectiveness of human resources
Materials and Methods
Twenty-three Spanish farms ranging from 300 to 2.300
reproductive sows were used. Farms were divided in
three different groups according to size; 300-500 sows as
small (n=9), 500 to 800 as medium (n=6) and higher that
800 as big (n=8). Different parameters were considered
apart from sow number (SN): weaned piglets per sow
and per year (WSY), weaned per worker (WW), worker
number (WN), sows per worker (SW) and hours of work
per sow and per year (HSY).

groups might be explained by several factors including
the quality of the facilities and equipment, the quality of
the workforce, as well as the ownership of the farm
Figure 1. Correlation between Sow number and H/S/Y

Figure 2. Correlation between sow number and WN
June 11 (Mon)

Results
Farm size did not significantly affect (p>0.05)
production performance measured as the piglets
weaned/sow/year (Table 1). As expected, increasing sow
number the H/S/Y is decreasing (Figure 1). However
H/S/Y variability between farms is much higher for
small than for big farms. Middle size farms show a
mixed tendency, four farms behave as small and two as
big. Even though the number of workers (NW) increases
with the number of sows, the data follow two different
patterns (Figure 2); one includes the small farms plus
four medium and the other all big plus two medium.
Small farms increased the workforce at a rate of 0,77
workers per 100 sows meanwhile big ones do it at 0.37
workers per 100 sows. Differences between the two

Conclusions and Discussion
The effectiveness of human resources (workforce),
measured as weaned per worker, is much higher in big
than in small farms. Middle size farms (500 to 800 sows)
have an equidistant position and consequently may have
the highest chance to optimize their ratios. Further
research is needed for a better understanding of the
factors determining the relationship between productivity
and human resources structure of farms
References
1. Koketsu Y:2000, J American Vet Med Aso 216:3,
376-379
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Table 1. Human and performance values according to
farm size.
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The “RAC”: a systematic approach to troubleshooting fertility problems in swine production
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Introduction
In today's challenging swine industry, economic survival
leaves little room for poor sow productivity. A decrease
in farrowing rate and a drop in the number of pigs born
alive can have a major economic impact due to loss of
opportunity for profit (Deen et al., 2001). An important
factor for sow performance is the number of pigs weaned
per sow per year, which translates to the total kg of pork
produced per sow per year. The reproductive efficiency
of a sow herd is the result of many separate and
interacting factors (Deen et al., 2001). Although there
is a high relationship between the presence of infectious
diseases and reproductive failure in sows, most problems
are not infectious. (Evans, et al., 1996; Thacker., 1999;
Flowers, 2002) The detection of these reproductive
problems depends upon the careful evaluation of
reproductive events and analyses of productivity records.
(Evans et al., 1996) However, records alone are not
enough to identify the problems; clinical examination of
the herd (Deen et al., 2001) and watching herd personnel
at work is essential to proper diagnosis. (Thacker, 1999)
Troubleshooting reproductive failure requires a
systematic approach to find out why farm goals are not
met. (Flowers, 2002; Thacker, 1999) An audit to
evaluate the farm’s reproductive efficiency should be
performed by the herd veterinarian in addition to the
routine farm visits to ensure the herd can achieve its
potential.
Checklists have been widely adopted within the medical
field to standardize the approach taken by surgical staff
in order to improve communication and consistency of
care in hospitals. (Haynes et al., 2009) A checklist is a
type of informational job aid that reduces error by
compensating for potential limits of human memory and
attention. It helps to ensure consistency and
completeness in carrying out a task. (Wikipedia, 2011).
The Reproduction Audit Checklist (RAC) from Merck
Animal Health Canada allows you to assess current
productivity of a breeding farm, and develop strategies to
improve performance.
Materials and Methods
The RAC is a comprehensive tool used by the herd
veterinarian to assess all areas of reproduction on
modern sow farms. The RAC categorizes reproductive
evaluation into pre-visit
preparation, sow/gilt
management, farm objectives (including standard
operating procedures for weaning, breeding, feeding, gilt
management,
etc),
semen
management,
boar
management, insemination, gilt/acclimation management,
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gestation assessment, farrowing assessment and finally a
post-visit summary.
Discussion
Using the checklist, information collected pre-visit
including farm specific data (production targets, disease
status, facility design, production records, etc), and
information gathered while observing all tasks which
impact reproduction in all areas of the farm, the
veterinarian can identify reproductive issues and develop
a strategy to meet production goals. As a comprehensive
tool, the RAC can be used in modern swine production
on a routine basis multiple times per year, to re-assess
reproduction. As time passes, it is inevitable that new
staff are recruited and trained, SOP’s are re-developed or
re-interpreted, and health and production on the farm
changes. The RAC will make the approach to breeding
herd productivity on the farm more consistent, and
prevent any stones from being unturned!
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eon@lf.dk
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Materials and Methods
Two Danish sow herds in which lameness was a major
problem were included. The sows were housed in groups
of 60 to 90 and were fed in electronic sow feeding
stations. The sows were examined2 for lameness in
group-housing pens for gestating sows one week after
moving to the pen. Throughout the gestation period,
lame sows were examined on a weekly basis. In each of
the two sow herds, lame sows were selected for autopsy.
The sows were examined by the local surgeon one or two
days prior to the euthanasia of the sow. The cadavers
were autopsied at the Laboratory for Pig Diseases in
Kjellerup, Denmark.

Discussion
Another study on gestating sows in 33 Danish herds
showed similar levels of lameness in sows, with 14% of
the sows showing severe lameness1.
Most cases in this study were mild to moderate lameness,
although the sows showed lameness for several weeks.
This is consistent with the autopsy results, with the
majority of the sows having chronic joint diseases in
both herds. The sows did not have elevated body
temperature as an indication of an acute infection.
Differences in the results in Tables 1 and 2 indicate some
limitations in the diagnosis of clinical lameness. Relying
solely on clinical diagnosis may result in insufficient
knowledge of the cause of lameness.

Results
A total of 182 gestating sows in herd A and 256 sows in
herd B were included. One week after group housing, 8.2%
of the sows in herd A and 31.5% of the sows in herd B
showed mainly mild lameness. Later in gestation 47
sows (26%) and 124 (48%), herd A and herd B
respectively, showed lameness in one or more weeks.
A total of 42 lame sows (21 from each herd) showing
moderate to severe lameness were autopsied. The
lameness period ranged from two to eight weeks. In
more cases the lameness was temporary with one or
more weeks without lameness.
Results of the autopsy and the clinical examination of the
42 lame sows are shown in Tables 1 and 2, respectively.
The lame sows for autopsy had no signs of fever; the
average body temperature was 38.2°C (36.4°C to
39.3°C).
Table 1. Cause of lameness found by clinical examination
of 42 lame sows, number (%)
Arthritis
Claw infection
Back problem
Trauma
Leg conformation
No diagnosis

Herd A
7
8
1
4
0
1

Herd B
10
2
0
5
3
1

Arthrosis,
Osteochondrosis
Arthritis,
osteomyelitis
Claw infection
Back problem
No finding

Herd A

Herd B

Total (%)

10

9

19 (45%)

7

7

14 (33%)

4
0
0

2
1
2

6 (14%)
1 (2%)
2 (5%)

References
1. Jensen TB et al.: 2010, Animal, pp1922-28
2. Nielsen EO et al: 2010, IPVS proc.: p851
Acknowledgement
EU Grant 3663-D-08-00311

Total (%)
17 (41%)
10 (24%)
1 (2%)
9 (21%)
3 (7%)
2 (5%)
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Table 2. Cause of lameness found by autopsy of 42 lame
sows, number (%)
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Introduction
Sow lameness is a major cause of sow mortality due to
euthanisation and culling1. Lameness indicates animal
welfare problems, something which is of growing public
concern. With the implementation of EU legislation on 1
January 1st 2013, all gestating sows will need to be
group-housed. Although this will improve the welfare of
the sows, they will need good locomotor ability. Causes
of lameness in gestating sows in group housing are
investigated.
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Comparative breakage study of injectable anti-infectives vials under vertical drop test by free fall in
standardized conditions
Cavaroc P. J.1, Casaril L.1, Lacoste S.2, Mascaron L.2, Trotebas S.2, Guerra N.2
Servocam, Laboratoire d’Essais, Cestas, France, 2Ceva Animal Health, Libourne, France

1

Introduction
In current veterinary products use the resistance to
breakage of vials either under accidental fall during
transportation or manipulation of animals during
administration is a feature of economical, practical and
environmental interest. Injectable anti-infectives for
livestock and swine are multidose products that are
usually presented in glass vials making them highly
sensitive to breakage. This breakage can result in
environmental spread, jeopardizing animal treatment and
leading to economical loss. As part of Ceva Animal
Health policy to offer advanced veterinary medicinal
products and promote rational use of antibiotics, CLAS
(Ceva Layered Anti Shatter) vials were specifically
developed for injectable anti-infectives to increase
resistance of the primary packaging and to ease vials
handling (80% lighter vials in a handy shape). The goal
of the study was to compare resistance to breakage under
vertical free fall of products packed in glass or CLAS
vials in standardized conditions.
Materials and methods
Large presentations (100 and 250 ml) from injectable
amoxycillin (Vetrimoxin LA-CLAS, Duphamox LAglass), ceftiofur (Cevaxel RTU-CLAS, Excenel RTUglass), florfenicol (Florkem-CLAS, Nuflor-glass),
marbofloxacin
(Marbox-CLAS,
Marbocyl-glass),
oxytetracycline (Tenaline LA-CLAS, Terramycine LAglass) and spiramycine (Spirovet-CLAS, Suanovil-glass)
were submitted to a vertical drop test by free fall of 120
cms high onto a standardized landing surface (metal
plate) according to official quality standard NF-EN-ISO
2248.
3 units of each product were used in the test. At room
temperature, vials were dropped on their edge (impact
with vertical axis of the vial parallel to the landing
surface). Observation, photographic and video recording
of all drop tests (n= 66) were performed and vials were
individually observed and manipulated after every drop
test.
Broken and unbroken vials were removed after every
drop test. Cleaning of the landing area and recycling of
the waste materials were implemented according to local
regulations if vials could not resist the impact.
Results
100% CLAS vials (n=33) resisted the drop test without
any visible consequence on the primary packaging
(Cevaxel RTU, Florkem, Marbox, Spirovet, Tenaline LA,
Vetrimoxin LA) whereas 100% glass vials (n=33)
resulted broken.
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Figures 1, 2. Vertical drop test at 120 cms high by free
fall onto a standardized landing surface

Figures 3, 4. Comparison of the results between glass
vials (100% resulted broken) and CLAS vials (100%
resisted the drop)

Conclusions
This study confirms the higher resistance of CLAS vials
from Ceva injectable anti-infectives, as compared with
the same glass presentations of competitor’s products
under vertical drop test by free fall, as may occur in field
conditions. This is clearly beneficial for the veterinarian,
producer, environment and the animal needed to be
treated.
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Characterization of reconstructed porcine circovirus type 2 genotypes infections in weaners
S. Klausmann1, T. Sydler 2, R. Weilemann 2, X Sidler 2, E. Brugnera 2
Institute of Veterinary Pathologie, 2Division of Swine Medicine, Vetsuisse-Faculty, University of Zurich, Switzerland,
stef.klausmann@access.uzh.ch
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Introduction
Porcine cirovirus type 2 (PCV2) causes porcine
circovirus associated disease (PCVAD). Among these
postweaning multisystemic wasting syndrome (PMWS)
is probably the best described and studied. However, as
Dr. G. Allan so eloquently put it even after a decade of
intense research we do not know anything about this
disease. Many animal models were suggested to study
PMWS, none in the full extend satisfied (Thomas A. et al.
2008, Harding J.C. et al. 2010). In our opinion an animal
infectious model should reflect disease observation in the
field. Since disease occurs in the field mostly after
weaning pigs, we planed the experiments with weaners,
which had previously seen PCV2 either measured by low
concentrations of PCV2 or low levels of PCV2 specific
antibody.

Reference
1. Thomas A., Fernandes L.T., Valero O., Segalés J. A
meta-analysis on experimental infections with porcine
circovirus type 2 (PCV2). Vet. Microbiol. 2008; 132:
260-73.
2. Harding, J.C., Ellis J.A., McIntosh K.A., and Krakowka
S. Dual heterologous porcine circovirus genogroup
2a/2b infection induces severe disease in germ-free
pigs. Vet. Microbiol. 2010; 145: 209-19.

Results
We reconstructed whole PCV2 genotype group members
out of paraffin tissue blocks. A genotype group member
mix and mock were separately in vivo transfected into
pigs. All animals except controls received cyclosporin A
two days prior to PCV2 in vivo transfection. In a pilot
experiment we had tested cyclosporin A in vivo efficacy.
First noticeable PCV2 occurrence was observed at day
12 post-transfection over background. Virus load
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Conlusion
From in part 20-year-old fixed pig tissue samples we
were able to reconstruct PCV2. Low concentration of
this recombinant DNA was infectious to pigs; presented
by readouts from a typical host immune response to virus.
Hence, this pig infection model is valued to follow PCV2
infections of weaned pigs.
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Materials and methods
Whole PCV2 was reconstructed from formalin fixed and
paraffin embedded tissue blocks of the Institute of
Veterinary Pathology archive. In short, two PCR
fragments were cloned head to tail into the EcoRI
endonuclease restriction site of the TOPO TA vector
(Invitrogen) for propagation in E. coli. Whole PCV2 was
excised from hybrid-construct prior to injection behind
the pig ears. We used jetPei derivatives (Brunschwig) to
introduce DNA into the pig. The DNA was in vivo
transfected into weaned pigs, 4 weeks of age.
Additionally, we treated pigs with 20mg/kg and day
cyclopsorin A as immune modulator. Pigs were
monitored daily. Blood samples were taken twice a weak
and analyzed by quantitative PCR (qPCR), an ELISA
against PCV2 specific IgM antibodies (INGEZIM
CIRCOVIRUS IgG/IgM (Ingenasa, Madrid)) and a
quantitative, competitive ELISA against PCV2 specific
IgG antibodies (SERELISA® PCV2 AB Mono Blocking,
Synbiotics Corporation Europe SAS, Lyon). 36 days
after infection pigs were sacrificed and organs formalin
fixed and paraffin embedded. Final bleeds were
investigated for the presence of PCV2, PCV2 specific
IgM and IgG antibodies.

increased steadily to about 108 PCV2/ml blood to day 16
post-inoculation. Afterwards, virus concentration
decreased slowly in the blood. In all animals but the
control pigs we found IgM expression seven days after
initial PCV2 occurrence. Viremia lasted until euthanasia.
By then the in vivo virus transfected animals produced
meaningful PCV2 specific IgG levels. Nonetheless, the
secondary
lymph
organs
contained
immunohistochemically moderate high concentrations of PCV2
antigen located to centro-follicular structures. Although
pigs’ growth was slightly reduced it needs to be
determined whether these animals might develop PMWS
to a later time.
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PCV2 infection induces ER stress and autophagy in PK-15 cells
Yingshan Zhou, Bingling Zhu, Fei XU, Weihuan Fang
Zhejiang University Institute of Preventive Veterinary Medicine, Hangzhou 310058, CHINA
whfang@zju.edu.cn
Introduction
PCV2 may induce immuno-suppression, resulting in coinfection with other pathogens. Although there have been
a growing number of research on PCV2 and associated
diseases during the last decade, the underlying
mechanisms are still not fully understood. Autophagy is
emerging as a process for the host defense, influencing
both the innate and adaptive immune responses. Whether
the involvement of autophagy in the immune processes is
due to the autophagic mechanism itself or due to
independent effects of autophagy-related genes is still a
matter of debate. We speculate if ER stress and
autophagy, cellular responses against stresses or
infections by bacterial or viral pathogens, are involved in
PCV2 infection.
Materials and Methods
The PK-15 cells were maintained in complete MEM
supplemented with 10% heat inactivated newborn calf
serum. Confocal immunofluorescence and Western
blotting were used to probe major molecules related to
ER stress and autophagy using specific antibodies on
PK-15 cells infected with PCV2 or cells expressing
major proteins of PCV2. Specific inhibitors for
autophagy processes and siRNA for atg5 were used,
where appropriate, to examine the mechanisms of PCV2
interaction with the host cells1.
Results
Figure 1 shows that PCV2 or the autophagy inducer
rapamycin induced a substantial increase in the number
of cells containing punctae of EGFP-LC3, as compared
with the uninfected control cells. PCV2 infection also
induced UPR (unfolded protein response) such as
increased expression of GPR78, p-eIF2a and CHOP
(Figure 2). We further proved that PCV2 could trigger
autophagosome formation and enhance autophagic flux
in PK-15 cells most likely by its capsid protein. Using
activators or inhibitors including siRNA targeting atg5,
autophagy was found to enhance viral replication and
capsid protein expression. Taken together, these results
suggest that the autophagy machinery in the host cell is
activated to enhance viral replication during PCV2
infection.
Conclusions and Discussion
Here, we provide the ﬁrst evidence that PCV2 induces
ER stress and autophagy and that PCV2 replication is
enhanced in autophagic cells. This raises the possibility
of targeting autophagic pathway as a potential antiviral
strategy against PCV2 infection. However, it remains
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unknown if both cellular responses are interconnected
during PCV2 infection.
Figure 1. Autophagy induction in PCV2-infected cells.

Figure 2. PCV2 infection induced ER stress as
show by unfolded protein response.
Cell

PCV2

Time (h)
GPR78
p-eIF2a
CHOP
Cap
-actin
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Analysis of the putative heparin-binding motif on the PCV2 capsid protein
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Introduction
The glycosaminoglycans heparan sulfate and dermatan
sulfate serve as attachment receptors for PCV21. The
XBBXBX and XBBBXXBX sequences (where B is a
basic amino acid and X is a hydrophobic residue) are
putative heparin-binding motifs identified through
molecular modeling of known heparin-binding proteins.
Sequence analysis of the PCV2 capsid protein revealed a
putative heparin-binding motif, 97RIRKVKV103, which is
highly conserved among PCV2 strains. However, no
studies have been performed to determine the role of this
motif on PCV2 replication.

Figure 2. Virus titers of mutants in the supernatants at
different time points post transfection.
June 11 (Mon)

Results
The numbers of PCV2 positive cells at different time
points post-transfection are shown in Figure 1.
Tansfection with mutants resulted in PCV2 positive cells
detectable from 12 hours post-transfection (hpt) and
rapidly increasing to a maximum at 36 hpt. Overall, no
significant difference in number of positive cells was
observed between mutants and parental clone from 12 to
48 hpt. However, the titers of mutants in the supernatants
were significantly lower than those of the parental clone
after transfection (P<0.05) (Figure 2). The total amount
of PCV2 capsid protein in the supernatants after
transfection is shown in Figure 3. The OD450nm values
of the mutants were significantly lower than those of the

Figure 1. Number of PCV2 positive cells at different
time points post transfection.

Figure 3. Quantification of PCV2 capsid protein in the
supernatants at different time points post transfecton.

Discussion and Conclusions
The present results show that the conserved motif
97
RIRKVKV103 is very crucial for PCV2 replication in
PK-15 cells.
References
1. Misinzo G et al.: 2006, J Virol 80: 3487-3494.
2. Saha D et al.: 2011, Vet Microbiol.
doi:10.1016 /j.vetmic.2011.11.030
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Materials and Methods
PCV2 strain 48285 was isolated from a PMWS-affected
piglet. Mutation of positively charged amino acids in
97
RIRKVKV103 of PCV2 strain 48285 was carried out to
substitute arginine (R) or lysine (K) for uncharged amino
acids threonine (T) by site-directed mutagenesis. Mutant
1 (M1: R97,99T) was constructed by substituting R for T
at aa positions 97 and 99 while mutant 2 (M2:
K100,101T) was constructed by mutating K into T at aa
positions 100 and 102. Infectious clones of mutants and
PCV2 strain 48285 (parental clone) were transfected into
PK-15 cells. After transfection, the total number of
PCV2 positive cells were quantified by an
immunofluorescence assay (IFA) and the supernatants
were collected at different time points. Infectious virus
and the total amount of PCV2 capsid protein in the
supernatants were quantified by virus titration and a
capture-ELISA, respectively. Transfected-cells were
passaged and the supernatants were collected for virus
titration. Sixteen mAbs that recognize 48285 were used
to test their reactivity to the mutants2.

parental clone by capture-ELISA (P<0.05). A gradual
decrease of virus titers were observed until undetected
levels from passages 2 to 7 with the mutants while a
gradual increase in viral titers was observed with the
parental clone. The mutants all reacted with the 16 mAbs.
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Vaccination with inactivated or live-attenuated chimeric PCV1-2 results in decreased viremia in challengeexposed pigs and may reduce transmission of PCV2
T Opriessnig1, M Hemann1, NM Beach2, XJ Meng2, PG Halbur1
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, 2Department of Biomedical Sciences and Pathobiology, Center for Molecular Medicine and
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United States, tanjaopr@iastate.edu
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Introduction
In order to understand and control PCVAD, knowledge
of the transmission of PCV2 is important. PCV2 was
found to be stable in the environment and resistant to
most disinfectants.1 Moreover, PCV2 can be detected for
extended periods of time in serum and tissues of pigs
after experimental infections.1 The long duration of
PCV2 viremia in certain pigs raises questions and
concerns about the related risk of PCV2 transmission to
PCV2 negative cohorts. The objectives were to
determine transmissibility of PCV2 to naïve contact pigs
140 days after infection of resident pigs and the benefit
of vaccination with live-attenuated or inactivated
chimeric PCV2 vaccines on chronic PCV2 infection.
Materials and Methods
Twelve 6-week old PCV2 naïve pigs were randomly
divided into four groups of three pigs: negative controls,
positive controls, and pigs vaccinated with either a liveattenuated or inactivated chimeric PCV1-2 vaccine
(Suvaxyn® PCV, Fort Dodge, IA, USA). All groups
except negative controls were challenged with PCV2b at
10 weeks (28 days after vaccination). All groups were
moved into larger rooms 154 days after vaccination.
Three, 2-week old, PCV2 naïve contact pigs were
comingled with each group at 168 days post-vaccination
or 140 days post PCV2 challenge. After seven days of
co-housing, the resident pigs were removed and the
contact pigs remained for six weeks. Serum samples
were collected from all animals once a week. All
samples were tested for anti-PCV2 antibodies by an inhouse PCV2 ELISA3 and for PCV2 DNA and PCV1-2
DNA by real-time PCR assays3.
Results
Both vaccine regimens used in this study induced an
anti-PCV2 antibody response which was detected sooner
and reached a higher level with the commercial
inactivated vaccine. Two pigs vaccinated with the live
PCV2 vaccine were PCV1-2 viremic at a single
observation point. After PCV2 challenge, both vaccines
significantly decreased the concentration and duration of
PCV2 viremia compared to the positive controls. PCV2
DNA was detected in lymphoid tissues of 1/3 pigs in the
live-attenuated vaccine group and 3/3 positive control
pigs. Contact pigs remained seronegative and negative
for PCV2 and PCV1-2 DNA. Evidence of chimeric
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PCV1-2 vaccine or PCV2 challenge virus transmission to
naïve contact pigs was lacking in all groups.
Conclusions and Discussion
The current study demonstrated that a small, closed
population of growing pigs exposed to PCV2 140 days
earlier did not transmit PCV2 to naïve contact pigs
suggesting that under the conditions of the study, closure
of a herd to new animal entries for 140 days may
stabilize population immunity resulting in elimination of
infectious PCV2. It should be noted that the risk of reexposure from the environment was minimized in the
current study by moving the population into disinfected
rooms at 128 days post challenge. The attenuated and
live vaccines performed similar in reducing the duration
and concentration of PCV2 viremia in vaccinated pigs. In
addition, live PCV2 vaccine virus was not transmitted to
naïve pigs with nose-to-nose contact to vaccinated pigs
168 days after vaccination.
Acknowledgements
This study was funded by the Iowa Pork Producers
Association.
References
1. Opriessnig T et al.: 2007, J Vet Diagn Invest 19:591615.
2. Opriessnig T et al.: 2010, Vet Res 41:31.
3. Shen HG et al.: 2010, Vaccine 28, 5960-5966

Oral Sessions

VO-035

| Virology & Viral Diseases-PCV2/CLASSICAL SWINE FEVER VIRUS |

Prevalence and phylogenetic analysis of the current PCV2 genotype 5 years after implementation of widespread
vaccination programs in the United States
T Opriessnig, HG Shen, PG Halbur
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, United States, tanjaopr@iastate.edu
Introduction
PCV2 vaccination was introduced in 2006 in the U.S.1
The currently available commercial PCV2 vaccines in
the U.S. include an inactivated vaccine based on a
chimeric PCV2, two subunit vaccines based on the PCV2
capsid protein expressed in the baculovirus system, and
an inactivated vaccine based on a PCV2 virus.1 It is
estimated that 99% of all growing pigs in the U.S. are
now vaccinated against PCV2 at or around the time of
weaning. To the best of our knowledge, an investigation
of PCV2 subtype distribution and prevalence of PCV2 in
Unites States herds after implementation of widespread
PCV2 vaccination is lacking. The objectives of this study
were 1) to investigate the prevalence of PCV2a and
PCV2b in serum samples of grow-finish herds with no
known history of PCVAD, and 2) to investigate the
predominant PCV2 subtype in cases diagnosed as
PCVAD by histopathology. In addition, the prevalence
of PCV1-2a and PCV1 was also investigated.

1,675

129, 7.7%*

141, 8.4%

Tissue

100

13, 13.0%

65, 65.0%

Total

1,775

142, 8.0%

206, 11.6%

Phylogenetic analysis revealed that 12.9% (11/85) of the
sequences belonged to the PCV2a genotype and the 2E
clade, and 87.1% (74/85) belonged to PCV2b and the 1B
clade. The alignment of putative PCV2 capsid amino
acid sequences revealed possible recombination or
mutation between PCV2a and PCV2b genotypes.
Chimeric PCV1-2a was not detected in any of the
samples and the prevalence of PCV1 was low.
Conclusions and Discussion
PCV2 vaccination has generally been demonstrated to be
highly effective at inducing protective immunity against
PCV2 infection and PCVAD under both experimental
and field conditions. Current vaccines contain the PCV2a
strain. The results of the present study indicate that
vaccinated herds still had higher levels of PCV2b
viremia than the non-vaccinated herds. This observation
may suggest a need for a new generation of PCV2
vaccines based on PCV2b genotype or both PCV2a and
2b. In addition, the isolates characterized belonged
exclusively to the 1B and 2E clades. Based on this, we
speculate that introducing vaccines based on these same
strains and clade will increase vaccine efficacy against
PCV2a or PCV2b infection.
References
1. Opriessnig T et al.: 2007, J Vet Diagn Invest 19:591615.
2. Shen HG et al.: 2010, Prev Vet Med 97:228-236.
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Results
PCV1 DNA was detected in 2.7% (45/1675) of the
serum samples and 2.0% (2/100) of the PCVAD cases.
PCV1-2a DNA was not identified in any of the tested
samples. The prevalence of PCV2a and PCV2b in serum
samples is summarized in Table 1. Non-vaccinated pigs
had a higher prevalence and higher DNA loads for
PCV2a compared to vaccinated pigs. For the 100
PCVAD pigs, the prevalence of PCV2a and PCV2b was
13.0% and 65.0%, respectively. Partial PCV2 ORF2
sequences (9-563 nt) were obtained from 85 PCV2 DNA
positive samples (24 normal pigs and 61 PCVAD cases).

Serum
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Materials and Methods
A total of 1,675 serum samples were obtained from
clinically normal pigs that were PCV2 vaccinated
(n=1,177), non-vaccinated (n=378) or of unknown
vaccination status (n=120). Samples were also collected
from 100 lungs from pigs diagnosed with PCVAD. All
samples were collected in the United States in 2010-2011.
The presence of PCV2, PCV1, and PCV1-2a DNA was
determined by PCR.2 Determination of the PCV2
genotype was done by differential PCR and sequencing.

Table 1. Prevalence of PCV2a and PCV2b in the
samples from healthy pigs (serum) or from PCVAD pigs
(tissue).
Sample type
No.
PCV2a
PCV2b
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Is congenital tremor type AII of pigs associated to bovine viral diarrhoea virus (BVDV) and/or a BVDV-related
pestivirus?
J. Segalés1,2, F. Granberg3, L. Liu6, O. Cabezón1,4, R. Rosell1,5, S. Belák3,6
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Introduction
Congenital tremors (CT) is a condition causing
generalized tremor involving the entire body of neonatal
pigs1. The ultimate cause of the clinical signs is
hypomielination or demyelination of the brain and spinal
cord. Causally, CT has been linked to inheritance,
viruses and toxins. It is generally classified as types A
(displaying histopathological lesions in the central
nervous system) and B (with no evident microscopic
findings). The latter one is considered of unknown cause,
while type A has been subdivided in sub-types I to V.
The most common form worldwide is considered to be
CT subtype AII, which is transmissible and attributed to
an unknown virus. A number of efforts have been done
to clarify the etiology of CT AII, but so far, no definitive
conclusions have been drawn. The objective of the
present preliminary study was to study a case diagnosed
as CT AII using a massive sequencing platform.
Materials and Methods
In October 2010, five piglets showing clinical signs of
CT were submitted to the Servei de Diagnòstic de
Patologia Veterinària at the UAB (Spain). Those
animals came from a start-up herd, in which only 1st
parity sows were present at the time of CT appearance.
Number of affected litters was higher than 50%, with
more than 50% of piglets per litter showing signs. Three
out of 5 of these animals showed evident microscopic
vacuolization of the cerebellum white matter, fulfilling
the diagnosis of hypomielination and, therefore, of CT
type A. Causes of CT subtypes AI, AIII, AIV and AV
were ruled out by means of clinical history and
epidemiological findings. In consequence, CT subtype
AII was established.
Subsequently, brain samples of all these pigs were
transferred to BVF, SLU (Sweden). The samples were
lysed using TRIzol Reagent and purified using Qiagen
RNeasy Kit. The RNA was prepared as described
previously2 for 454 sequencing. Two real-time RT PCR
assays were performed to detect BVDV-1/BVDV-23 and
the atypical bovine pestiviruses4.
Results
The sequencing gave a total of 212.722 reads. These
numbers were within the expected range and the reads
were subsequently assembled into 4666 contigs. BLAST
analysis of the contigs offered the following results with
high scores and low expectation values: Kobuvirus
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(similar to the Aichi virus, human variant of Kobuvirus),
a pestivirus related to Bovine viral diarrhea virus (BVDV)
or another pestivirus, and porcine endogenous
retroviruses. Since members of the Pestivirus genus were
the most likely potential causative agents identified, a
number of RT-PCR assays were implemented in the
frame of this viral genus, both wide-range and more
specific systems. One sample was found positive for
BVDV-1 with a Ct value of 39, which was confirmed by
sequencing of the PCR products. Blast search in
GenBank revealed it was similar to BVDV-1 strains
found in pigs.
Conclusions and Discussion
The present preliminary study suggests that a pestivirus,
probably BVDV-1, might be associated with CT of this
particular case. Further studies are now in progress to
investigate the potential links between CT subtype AII
and BVDV. In fact, the hypothesis would be in line with
the capability of BVDV as a cause of CT in cattle5 and
other pestiviruses in their respective species (classical
swine fever virus in pigs1, CT AI, and BDV in lambs6).
References
1. Dewey. 2006. Diseases of swine. pp. 87-111.
2. Blomström et al. 2010. J Clin Microbiol 48:4392-6.
3. Baxi et al. 2006. Vet Microbiol 116:37–44.
4. Liu et al. 2008. J Virol Methods 154:82-5.
5. Otter et al. 2009. Vet Rec 164:771-8.
6. Nettleton et al. 1998. Vet Res 29:327-40.
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Field observation on the efficacy and safety of 3FLEX in 3 farms in Jeju Island
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Introduction
Aside from Porcine Respiratory and Reproductive
Syndrome (PRRS), PCV2 is also a major issue in Jeju,
Korea. To complicate matters, Enzootic Pneumonia is
also a lingering problem in the island. With these 3
pathogens affecting the performance of farms, many
have demanded to control these three diseases effectively.
The aim of this field observation was to confirm the
efficacy and safety of the combined use of PCV2,
Mycoplasma hyopneumoniae (M. hyo) and PRRS
vaccines under Korean conditions as demonstrated by
other authors. 1, 2

Figure 2. Graph of the Result of the Number of Dead
Heads after Weaning on D Farm

Table 1. Study design
Item
Before
3FLEX
After
3FLEX

Vaccine Program
FLEXcombo (age of 3
weeks) = CircoFLEX® +
MycoFLEX®
3FLEX (age of 3 weeks)
= CircoFLEX® +
MycoFLEX® + PRRS
MLV

Application
Period
2010.08.01
~
2011.01.31
2011.02.01
~
2011.07.31

Results
During the period of vaccinating against 3 pathogens,
there was a gradual reduction in mortality in all 3 farms.
No adverse reactions were seen in the vaccinated animals
during this period.

Discussion
The use of a one dose Ingelvac CircoFLEX®, Ingelvac
MycoFLEX® and Ingelvac® PRRS MLV vaccine mixture
has proven to be efficacious and safe.
References
1. Jose Angulo 2010, Proc of the 21st IPVS congress
O.236, p.268
2. Neumann E. et. al. 2005 JAVMA 227: 385 ~ 392
3. Gillespie et. al. 2003 Proc AASV: 549
4. Spronk et. al. 2009 Proc. Leman Swine Conf Suppl:
181
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Figure 3. Graph of the Result of the Number of Dead
Heads after Weaning on T Farm
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Materials and Methods
These cases were recorded in 3 Swine farms (S: 180
sows, D: 180 sows and T: 250 sows) in Jeju. The farms
had already been using the combination of PCV2 & M.
hyo vaccines (FLEXcombo) at 3 weeks of age for a sixmonth period (1 Aug, 2010 to 31 Jan, 2011). Later on (1
Feb to 31 July, 2011), it was decided to add Ingelvac ®
PRRS MLV, after conducting PRRS diagnosis. The
trivalent vaccine mixture (3FLEX ®) was prepared by
first mixing Ingelvac CircoFLEX® with Ingelvac
MycoFLEX®. This bivalent mixture was then used to
reconstitute the lyophilized Ingelvac® PRRS MLV,
resulting in trivalent vaccine mixture with a volume of 2
ml per dose. Comparison was made for the period after
vaccination for another six months when both the safety
and efficacy of the combined vaccines were evaluated by
identifying the clinical signs and mortalities before and
after using the vaccine.

Figure 1. Graph of the Result of the Number of Dead
Heads after Weaning on S Farm
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Efficacy of two different vaccination programs against PCV2 and M.hyopneumoniae on the same farm
J. M. Bollo¹, M. Jiménez¹, R. Menjón¹, J. V. Lopez¹, M. T. Tejedor²
¹MSD AnimalHealth. c/ Cantabria 2, Edificio Amura 28.108 Alcobendas, Madrid. Spain.
²Dept. of Anatomy, Embryology and Genetics Unit of Genetics. Faculty of Veterinary Medicine, Zaragoza, Spain
jesusmaria.bollobernabe@merck.com
Introduction
Piglets are quite frequently vaccinated against both M.
hyopneumoniae (M.hyo) and PCV2. This study reports the
results obtained following the use of two different vaccination
programs on the same farm.
Materials and Methods
The study was performed on an 800-sow farm operating a
closed cycle, three week batch system. Piglets were weaned
at 28 days of age. The farm was positive for PRRS and
M.hyo. This farm had previously vaccinated pigs against
M.hyo (single 2ml dose of M+PAC®). In 2009, as a result of
an outbreak of clinical PMWS, vaccination against PCV2
was instituted (single 2ml dose of Porcilis PCV) (Program
“MSD1”) (1). Several months later, the vaccines were
changed to two others which contained the same adjuvant and
which were mixed prior to use (Program “B”). Shortly after
changing to this new regime, the frequency of respiratory
problems during the fattening stage increased, which was
later confirmed at the slaughterhouse to be due to M. hyo. At
the same time, there was an increase in mortality during
fattening which raised suspicions of PMWS (but this was not
confirmed in the laboratory). As a result, for the last six
fattening batches vaccinated with this regime, 100 ppm of
Tylosin was added to the feed (cost 1.2 €/pig). The decision
was then taken to return to the products used initially
(Program “MSD2”). The statistical tools used were ANOVA,
Pearson’s chi-square test, and Mann-Whitney, using the
statistics package IBM SPSS Statistics 19.
Results
Table 1 shows the situation at the beginning of the three
periods which were compared.
Table 1. The situation at the start of the three trial periods
Date of start of
No.
Nº
Start
fattening
animals
batches
weight (kg)
MSD 1
12/09-03/10
4360
6
26.77 ª
B
03/10-09/10
8994
13
21.83 b
MSD 2
11/10-02/11
4572
6
24.9 c
Start weights in Programs MSD1 and MSD2 were significantly greater
than in Program B (p<0.001 & p=0.028 respectively), which led to this
variable being used as covariant in later ANOVAs.

Note that for both MSD Programs, the fattening stage
occurred at the worst time of year for fattening pigs. Table 2
contains the average productivity data for the three periods
under consideration, including the FCR between 20 and 100
kg body weight.

Table 2. Productivity Results
Market
ADG
%
%
FCR
wt (kg)
(g/d)
mortality
runts
20-100kg
MSD 1 101.13 ª
659 ª
2ª
1.1 ª
2.52 ª
B
103.38 ª
626 ª
3.35 b
1.2 ª
2.54 ª
MSD 2 102.68 ª
637 ª
3.17 b
0b
2.42 ª
Values in the same row with different letters differ significantly
p<0.001

In both MSD programs, the better results than those observed
in Program B for % mortality and % runts were statistically
significant. These differences were maintained when the results
of both MSD program periods were combined (Table 3).
Table 3. Summary of Program MSD against Program B
%
%
FCR
mortality
runts
20-100
MSD 1 +2
2.3 ª
0.5 ª
2.47 ª
B
3.35 b
1.2 b
2.54 ª
Values in the same row with different letters differ significantly
p<0.001

The post mortem lung lesions from a batch in the middle of
the Program B period were used to diagnose the M.hyo
problem. A study was then undertaken covering the
changeover between Programs B and MSD2, evaluating the
lesions of the pigs of the rest of Program B batches and the
start of Program MSD2 batches (a period of less than 3
months) (Table 4). All the evaluations were performed by
independent field veterinarians who were unaware of the
vaccination history of the pigs.
Table 4. Comparison of pulmonary lesions
Pulmonary lesions
B
MSD2
Nº batches
5
5
Nº animals
981
679
% affected lungs
43.9 ª
16.8 b
% lungs with highest lesion scores
7.8 ª
1b
Average score
0.96 ª
0.26 b
Values in the same row with different letters differ significantly
p<0.001

Using the 0 to 5 lung lesion score method (1), there were
statistically significant differences in all the parameters
evaluated: Program MSD2 better than Program B.
Conclusions and Discussion
The pathogens M. hyo and PCV2 give rise to important
losses in productivity. It is possible to detect differences
between the effect of different vaccines used to combat them.
The products to be used should be selected with an
appropriate degree of care.
References
1. Bollo J.M. et al (2008).20th. IPVS Congress. Vol 1, 104
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Efficacy of vaccination against PCV2 in Iberian piglets within a subclinical profile of the disease
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Table 1. Comparison of the finishing figures per group
Porcilis
Difference
PCV
Nº animals
9322
8776
Nº batches
25
25
Weeks in finishing
36.67 ª
35.61 b
1.06
ADWG (g/day)
626 ª
679 b
53
Slaughter weight (kg)
142.3 ª
146.68 b
4.38
Daily feed intake (g/day)
464.14 ª
438.35 b
25.79
% mortality
4.9 ª
2.5 b
2.4
a, b
values with different superscripts in the same row are statistically
significantly different: p<0.001.
Control

40
30
20
10
46

42

38

34

30

26

22

18

14

10

Vaccinated

0

Co ntro l
Vaccinated

Weeks of age

For the corresponding economic analysis, the following
figures were used: 1.24€/kg liveweight post fattening;
average feed price 0.258 €/kg; average weight of losses 50 kg.
The validated profits for the vaccinated group against the
controls were: 4.38 kg better weight at slaughter, 25.79kg less
feed consumed per pig and 2.4% less losses. The economic
benefit per pig for each of these parameters was 5.43€, 6.65€
and 1.49€ respectively. Talking into account the cost of the
vaccine, the ROI per animal was 12.59 €.
Conclusion
Vaccination with Porcilis® PCV, was demonstrated to be
safe, efficacious and economically viable for the management
of a large herd with subclinical PMWS over a minimum of
46 weeks.
References
1. Jiménez, M.A. et al (2010). Proc.21th. IPVS. Vol 1, 116.
2. Laza, C. et al SERDP 2011, p 095.
3. Lopez, D. et al. SERPD 2011, pag 179.

All the production parameters compared showed a significant
improvement. The FCR was not calculated, but based on

Happy Pigs - Healthy People

109

June 11 (Mon)

Results
No adverse side-effects were observed after the use of
Porcilis® PCV. Table 1 details the production figures
obtained during the finishing period between 10 and 46
weeks of age.

Graph 1. Distribution of deaths by age (in weeks)
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Materials and Methods
This trial was conducted on a 2,500-sow commercial herd of
purebred Iberian pigs in central Spain. All replacement gilts
were produced on the farm. The farm was negative for PRRS,
and positive for M. hyopneumoniae (M.hyo) and PCV2.
Piglets were vaccinated at 21 days against M.hyo, weaned at
23 days, moved to a finishing unit at 10 weeks old, and
slaughtered at a minimum age of 10 months (43 weeks).
PCV2 was only present subclinically and the production
parameters were regarded as “adequate”. However, given the
efficacy of PCV2 vaccination on other farms with a similar
level of disease (1, 2), it was decided to commence PCV2
vaccination of piglets for all animals weaned from August
2010 onwards. Ever since then, 2 ml of Porcilis® PCV has
been given at 28 days of age. The performance of piglets
transferred to the finishing unit from September 2010 to April
2011 (vaccinated group), were compared with that of the
piglets transferred between April and September 2010
(control group). Statistical analyses were performed using the
T-test, ANOVA, Breslow test and Pearson’s chi-square test
(IBM SPSS Statistics 19).

previous, similar, experience (3), an improvement would be
expected. There was an overall reduction in mortality, but,
considering the distribution across the entire finishing period
(Graph 1), there was a notable reduction during the first 12
weeks in the fattening unit, probably as a result of the timing
of the PCV2 infection. There was also a statistically
significant difference (p<0.001) between the mean weight of
the two groups at slaughter, 22.4 and 24.1 kg for the control
and vaccinated groups respectively. The distribution of deaths
throughout the 46 weeks of life, and the improvement
obtained in the production parameters, indicates the excellent
duration of immunity conferred by the PCV2 vaccine used.

Nº of pigs

Objective
It has become increasingly important to optimize the cost of
animal production. The object of this study was to evaluate
the efficacy and economic viability of vaccination against
PCV2 in a high-throughput Iberian farm with a sub-clinical
profile which appeared not to be having a negative impact on
production.
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Comparison between Ingevac CircoFLEX and a native killed PCV-2 vaccine on nursery performance in a
Chinese commercial farm
Deng S1, Lin Y2, Luo H2, Liu T2
College of animal science, jiangxi agricultural university, Nanchang, China
2
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huoliang.luo@boehringer-ingelheim.com
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Introduction
Porcine circovirus 2 (PCV2) is recognized as the
aetiological pathogen of post-weaning multisystemic
wasting syndrome (PMWS)(1). PCV2 causes significant
economic impact on many Chinese farms scince it was
first reported in 2000(3). PCV2 vaccination is the most
effective method to control PCVAD. The aim of this
study was to compare the efficacy to improve the nursery
piglet performance between a native PCV2 killed
vaccine and Ingelvac CircoFLEX®.
Materials and Methods
The trial involved a 2200 sow one site commercial farm
with long history of PMWS in the nursery herd, which
showed typical symptoms of wasting, poor growth,
anorexia, lethargy and diarrhea. Enlargement of inguinal
and mesenteric lymphnode, enlarged spleens with
infarcts were observed. PCR test confirmed that nursery
piglets were infected heavily with PCV2; the average
morbidity and mortality during the time were ranging
between 12-20% and 8-12% respectively.
45 litters (447 piglets) of 14-days of age were randomly
divided into 3 groups:
Group A: 15 litters (149 piglets) were vaccinated with 1
dose/1ml of Ingelvac CircoFLEX®.
Group B: 15 litters (150 piglets) were vaccinated with 1
dose/2mL native killed PCV2 vaccine.
Group C: 15 litters (148 piglets) were treated with 2mL
normal saline intramuscularly as control group.
Each litter was transferred to one pen in the nursery
house at 23 days age, and kept in the nursery for 32 days.
Different treatment groups were kept in different pens.
All management and other factors remained the same.
Culling and mortality rates (CMR, % Loss), average
daily weight gain (ADWG) and feed conversion ratio
(FCR) of every pen were all recorded and calculated
during nursery.
ADG, FCR and CMR were analyzed by LSD test, using
the PASW STATISTICS 18 software package.
Results
The results are summarized in Table 1. All performance
parameters were significantly improved in group A
(Ingelvac CircoFLEX®) compared to the control group.
CMR in group A was numerically lower than in group B
(native killed PCV2 vaccine). ADG and FCR were
significantly improved in group A compared to group B.

110 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 1. Production performances comparison in 3 groups
(from 23 days to 54 days of age)
Group A

Group B

Group C

CMR(%)

2.0±1.1a

5.6±1.7ab

6.2±1.4b

ADG(g/d)

340±4a

289±5c

280 ±6c

FCR
1.447±0.017a
1.700±0.022c
1.700±0.026c
Different superscript letters in the same row indicated significant
differences.
a,b
:p<0.05,a,c:p<0.01

Discussion
The use of Ingelvac CircoFLEX® improved the culling
and mortality rates, ADG and FCR in the nursery. This is
in line with the findings of other authors(2,4). The results
indicate that it was more effective in improving nursery
performance than a native killed PCV2 vaccine.
References
1. Chae, C. (2004). Veterinary Journal, 168, 41-49.
2. Jung J, et al (2011). APVS p. O69
3. Lang H., et al. (2000) Chinese Journ of Vet cience and
Technology, 2000, 30(3):3-5.
4. Xu D. et al (2011) APVS p.P19
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Torque teno sus virus is highly prevalent in pigs of different ages in the United States
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Introduction
Torque teno sus virus (TTSuV) was first described in
pigs in 1999 and two species (TTsuV1 and TTSuV2)
have been identified to date.1 The TTSuV is thought to
be highly prevalent in the pig population yet limited
information is available about the ecology of the virus in
pig populations typical of U.S. swine production. The
objective of this study was to develop novel and improve
existing diagnostic tools for detection of TTSuV
infection and use these tools to investigate the prevalence
of TTSuV infection in pigs of different ages in the U.S.

References
1. Huang YW et al.: 2010, Virology 396, 289-297.
2. Huang YW et al.: 2011V irus Res. 158, 79-88.
3. Aramouni M et al.: 2010 Vet Microbiol 146, 350-353

Table 1. Prevalence of TTSuV DNA and antibodies.
Age group
Fetuses/neonates
Suckling pigs
Nursery pigs
Grow-finish pigs
Mature pigs

TTSuV DNA
TTSuV1 TTSuV2 Mixed
1/34
3/27
18/60
73/90
43/54

0/34
1/27
4/60
61/90
12/54

0/34
0/27
4/60
47/90
12/54

AntiTTSuV2
IgG
0/34
1/26
28/58
90/90
48/54

Mixed infection of TTSuV1 and TTSuV2 was seen in
6.7% of the nursery pigs, 52.2% of the grow-finish pigs,
and 22.2% of the mature pigs. The prevalence of
TTSuV1 in each age group was higher than that of
TTSuV2. Anti-TTSuV2 antibody was not detected in the
fetuses/neonate group and the seroprevalence of TTSuV2
was between 3.8% and 100% in growing pigs.
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Results
The results are summarized in Table 1. While evidence
of fetal infection was minimal, there was an increasing
prevalence of both TTSuV1 and TTSuV2 DNA with
increasing age ranging from 2.9% to 81% for TTSuV1,
and from 3.7% to 67% for TTSuV2.
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Materials and Methods
Two-hundred-sixty-five serum samples were collected
from pigs on 38 farms in 12 states in the U.S. The pigs
that were sampled included fetuses/neonates collected
prior to colostrum access (less than one day of age;
n=34), suckling pigs (1-20 days of age; n=27), nursery
pigs (21-55 days of age; n=60), grow-finish pigs (8-25
weeks of age; n=90) and adults (>25 weeks of age; n=54).
All samples were tested by a newly developed
quantitative differential real-time PCR for TTSuV1 and
TTSuV2 DNA and by ELISA2 for detection of antiTTSuV2-antibodies.

Conclusions and Discussion
In the current study, for the first time we investigated the
prevalence of TTSuV1 and TTSuV2 DNA together with
TTSuV2 seroconversion rates in domestic pigs of
different ages in the U.S. by using a newly established
duplex real-time PCR assay and a modified version of a
previously described ELISA.2 The detection rates of both,
TTSuV DNA and anti-TTSuV2 antibody levels
increased progressively from very young to mature pigs,
with the highest prevalence of TTSuV infections in
grow-finish pigs (8-25 weeks) which is consistent with
recent results2 demonstrating that age appears to be an
important factor that influences the profile of TTSuV2
infection since pigs of older ages had higher prevalence
of TTSuV2 viremia and antibodies2. In the present study,
TTSuV infection was minimal in fetuses or neonates and
was relatively low in suckling pigs with 14.8% of the
pigs found to be DNA positive and 3.8% having antiTTSuV antibodies. This is in contrast to previous reports
of a suggested high level of vertical transmission of
TTSuV in Spain3, which may be due the small sample
size in this study (n=34), geographic differences, or the
effects of different types of production systems between
countries. Similar to other countries, the results of this
study indicate that TTSuV infection is widespread in the
U.S. pig population.
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Transcriptional profiling of pathogenic and non-pathogenic homologous Lawsonia intracellularis isolates in vitro
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Introduction
L. intracellularis is an obligate intracellular bacterium
and causative agent of porcine proliferative enteropathy
(PPE). Non-pathogenic isolates obtained through
multiple passages in cell culture do not induce disease.
Conversely, isolates at low cell passage induce typical
clinical and pathological changes1. Standard DNA-based
techniques have shown identical genotypes in both
pathogenic and non-pathogenic strains. Therefore, their
phenotypic differences may occur at the transcriptional
level. We hypothesize that genes differentially expressed
between pathogenic (passage 10) and non-pathogenic
(passage 60) homologous L. intracellularis isolates
encode potential bacterial virulence factors.

by RT-qPCR using a set of 14 selected genes (data not
shown).

Materials and Methods
Intestinal piglet epithelial cells (IPEC-J2) were infected
with pathogenic (passage 10) and non-pathogenic
(passage 60) homologous L. intracellularis (PHE/MN-01)
isolates. On day five post-infection (approaching peak of
infection) 2 total RNA was extracted from the infected
cell monolayers. Subtractive hybridizations were
performed in order to deplete eukaryotic and ribosomal
RNA and purify bacterial mRNA. High-throughput
sequencing technology (RNA-seq) using Illumina®
GAIIx was used to generate single-end 76 bp reads.
These transcripts were mapped onto the L. intracellularis
reference genome, normalized and compared according
to the number of readings per kilobase per million
readings (RPKM).

Figure 2. Expression levels of 319 genes commonly

Results
Combining the pathogenic and non-pathogenic sequence
reads, 731 protein-encoding genes were mapped against
the 1337 genes present in the reference genome. A total
of 401 genes were exclusively expressed by the
pathogenic strain, including ABC transporters and twocomponent system and non-mevalonate pathway genes.
This wider transcriptional landscape of the pathogenic
strain was distributed in the chromosome and three
plasmids (Figure 1). Only transcripts from the pathogenic
strain were mapped onto plasmid A, suggesting a
potential role of this plasmid in the pathogenesis of PPE.
There was no significant difference (Log (RPKM) > 2; pvalue < 0.05) in the comparison of all 319 genes
commonly expressed in both strains. Surprisingly, those
genes demonstrated a positive correlation (Figure 2),
indicating the involvement of gene silencing (switching
off) mechanisms to attenuate virulence of the pathogenic
strain through cell passages. The results were validated

Conclusions and Discussion
This study is the first report characterizing the
transcriptional profile of L. intracellularis. Specific
properties of genes expressed at high levels in both
(Figure 2) or exclusively in the pathogenic strain may
now be studied in order to: (i) understand the
pathogenesis of PPE – e.g. identify virulence factorencoding genes; (ii) develop new diagnostic tools – e.g.
differentiate naturally infected from vaccinated animals
(DIVA) and vaccines – recombinant and cloning DNA
technology.
Finally, we believe the results support our hypothesis and
open a new research field for studying target genes
involved in the pathogenesis, diagnosis and control of
PPE.
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Figure 1. Schematic representation of the L. intracellularis
genome. Distribution of genes expressed by pathogenic (redsolid line circles) and non-pathogenic (blue-dashed line circles)
isolates. Overlapping zones represent genes expressed in both
isolates.

expressed by the pathogenic and attenuated isolates.
R² = 0.91 (p<0.05)

References
1. Guedes, RMC et al.: 2010, Can J Vet Res, 74:97-101.
2. McOrist S et al.: 1995, Res Vet Sci, 59:255-260
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Introduction
L. intracellularis is an obligate intracellular bacterium and
causative agent of porcine proliferative enteropathy (PPE).
Since the first isolation of L. intracellularis1, clinical and
subclinical infection has been reproduced using pure cultures
after up to 13 passages in cell culture2, 3. Non-pathogenic
strains have been obtained through multiple passages;
however, there is no information regarding the number of
passages necessary to attenuate a pathogenic isolate. The
present study evaluated the susceptibility of pigs to L.
intracellularis after 10, 20 and 40 passages in vitro.

passage 40-infected animals at any time points throughout the
study (data not shown).
Table 1. Level of infection based on the amount of Lawsoniaspecific antigen determined by IHC in the intestinal mucosa of
two pigs/group/time point at necropsy.
Days PI

Passage 10
Jej * Ile Cec

Passage 20
Jej
Ile Cec

Passage 40
Jej Ile Cec

14

++ §
+

++
+

+
+

+
+

+
+

+

-

-

-

21

+++
++++

+++
+++

++
++

++
+

++
+++

+
+

-

-

-

28

++
+

+++
+++

+
++

+++
++

++
+++

+
+

-

-

-

Materials and Methods
Twenty four 3-week-old pigs were divided into four groups
(n=6/group). Three groups were infected with a pure culture
of L. intracellularis isolate PHE/MN1-00 on passage 10, 20
or 40 and one group with placebo (non-infected group). This
isolate was previously described to be virulent at passage 92.
The inocula were quantified by qPCR and direct counting of
L. intracellularis organisms using immunoperoxidase
staining2, 4. Regardless of cell passage, the challenge doses
were standardized to 109 bacterial organisms per pig. The
animals were monitored for clinical signs (diarrhea), fecal
shedding of L. intracellularis by qPCR4 and humoral
serological response by immunoperoxidase monolayer assay
(IPMA)2 during 28 days post-inoculation (PI). Two animals
from each group were euthanized on days 14, 21 and 28 PI.
Gross and histologic lesions were evaluated. The levels of
infection were graded by immunohistochemistry (IHC) based
on the amount of positive labeled antigen in the intestinal
sections (jejunum, ileum and cecum) 2.

* Jej= jejunum; Ile=ileum and Cec=cecum. § Level Lawsonia antigen.

Results
Animals infected with passages 10 and 20 demonstrated
proliferative lesions associated with the presence of
Lawsonia-specific antigen in the intestinal mucosa (Table 1).
Passage 40-infected pigs did not show proliferative lesions or
presence of Lawsonia-antigen at any time point throughout
the study. Intestinal wall edema and hyperemia associated
with corrugation of intestinal mucosa were observed in
animals infected with passages 10 and 20 on both days 21
and 28 PI. There was no significant difference (p<0.05) in the
magnitude and duration of fecal shedding between animals
infected with passages 10 and 20 (Figure 2) However, a
significant (p<0.05) lower amount and much shorter period of
L. intracellularis DNA shedding was identified in the feces of
pigs infected with passage 40 (Figure 2). Additionally,
serological IgG responses were observed by IPMA in
passages 10 and 20-infected pigs from day 14 PI but not in

Conclusions and Discussion
Based on these results, complete attenuation was observed to
occur between 20 and 40 cell passages in vitro. We believe
this information will be valuable for future experimental
models and for studying the mechanisms involved in the
attenuation of L. intracellularis virulence.

Figure 2. Fecal shedding of L. intracellularis (red-long
dashed line=passage 10; blue-solid line= passage 20;
green-round dotted line= passage 40).
June 11 (Mon)
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Evaluation of serum folate and cobalamin concentrations in pigs with acute, chronic, or subclinical Lawsonia
intracellularis infection
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Introduction
Lawsonia intracellularis, an obligate intracellular
bacterium, is the causative agent of porcine proliferative
enteropathy. Clinical signs of this disease can be acute
(proliferative hemorrhagic enteropathy [PHE]), chronic
(porcine intestinal adenomatosis [PIA]), or subclinical.
The resulting lesions are located in the ileum but also in
other parts of the gastrointestinal tract.1 Based on human
and veterinary literature, folate (vitamin B9; FOL) and
cobalamin (vitamin B12; COB) play important roles in
amino acid metabolism and in RNA and DNA synthesis.
The majority of FOL and COB is absorbed in the
proximal and distal small intestine, respectively. Altered
serum COB and FOL concentrations have been associated
with systemic complications (e.g., immunodeficiencies and
neuropathies) and gastrointestinal disorders (e.g.,
inflammatory infiltrations of the gastrointestinal mucosa).
In humans, low serum COB and FOL concentrations
have been associated with increased serum concentrations
of methylmalonic acid (MMA) and homocysteine (HCT),
which reflects the availability of both vitamins on a
cellular level.2 Therefore, we aimed to evaluate serum
COB, FOL, MMA, and HCT concentrations in pigs with
PHE, PIA, or subclinical L. intracellularis infection.
Materials and Methods
Serum samples from pigs with acute (PHE: n=10),
chronic (PIA: n=10), or subclinical (subclinical: n=10)
clinical signs of proliferative enteropathy, in which
infection was confirmed by PCR or ELISA, were
collected at the University of Minnesota. Serum samples
from healthy control pigs (control: n=10) were obtained
from teaching animals at Texas A&M University. Serum
COB and FOL concentrations were measured using an
IMMULITE® 2000 assay (Siemens, Deerfield, IL, USA).
Serum MMA and HCT concentrations were measured
using a gas chromatography-mass spectrometry method.
Serum COB, FOL, MMA, and HCT concentrations were
compared among the different groups of pigs with
proliferative enteropathy and to the control group by
using an ANOVA with a Dunn’s post test or a nonparametric Kruskal-Wallis test, as applicable. Statistical
significance was set at p<0.05.
Results
Serum COB concentrations were significantly different
among the groups (medians: PHE: 195 ng/L, PIA: 149
ngl/L, subclinical: 169 ng/L, and control: 198 ng/L;
p=0.0012). Dunn’s post test showed that serum COB
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concentrations in PIA were significantly lower than in
the remaining groups. Serum FOL concentrations were
significantly different among the groups (means: PHE:
29.4 µg/L, PIA: 25.5 µg/L, subclinical: 51.9 µg/L, and
control: 46.0 µg/L; p<0.0001). The post test showed that
serum FOL concentrations in PHE and PIA were
significantly lower compared to the group with
subclinical proliferative enteropathy and to the control
group (all p<0.05). Serum MMA concentrations were
also significantly different among the groups (means:
PHE: 649.4 μmol/L, PIA: 805.5 μmol/L, subclinical:
1327.0 μmol/L, and control: 351.4 μmol/L; p<0.0001).
The post test showed that serum MMA concentrations
were significantly higher in pigs with subclinical
proliferative enteropathy compared to PHE, PIA, or the
control group (all p<0.05). Serum HCT concentrations
were significantly different among the groups (means:
PHE: 17.9 μmol/L, PIA: 20.7 μmol/L, subclinical: 15.3
μmol/L, and control: 11.0 μmol/L; p<0.0001). The post
test showed that serum HCT concentrations were
significantly higher in the subclinical, PHE, and PIA
proliferative enteropathy groups compared to the control
group (p=0.02, p=0.0002, and p<0.0001, respectively).
Conclusions and Discussion
In this study, serum COB concentrations were lower in
pigs with PIA compared to PHE, subclinical proliferative
enteropathy, or controls. Pigs with PHE and PIA had
decreased serum FOL concentrations and increased
serum HCT concentrations compared to pigs with
subclinical disease or controls. However, these data
suggest that pigs with PIA and PHE have decreased
serum COB and FOL, which could influence amino acid
metabolism and RNA and DNA synthesis in pigs.
Whether supplementation of both vitamins could be
beneficial in pigs with L. intracellularis infection
requires further studies.
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Introduction
Lawsonia intracellularis is the causative agent of proliferative
enteropathy (PE), an endemic disease in pigs and an
emerging concern in horses1. Enterocyte hyperplasia is a
common lesion in PE cases but there are differences
regarding clinical and pathological presentations among
affected species. We hypothesize that host susceptibilities to
L. intracellularis infection depend on the species of origin of
the bacterial isolate. The objective of this study was to
evaluate the susceptibilities of pigs and horses to L.
intracellularis infection using porcine and equine isolates.

Figure 1. Pathological findings. Equine isolate-infected pigs

Materials and Methods
Eighteen 3-week-old pigs were divided into three groups
(n=6/group) and infected with 30 ml of an equine 3 or a
porcine 2 isolate, both containing 108 L. intracellularis per ml,
and a saline solution (negative control group). Two pigs from
each group were euthanized 21 days post-inoculation (PI) for
evaluation of gross lesions and the level of infection by
immunohistochemistry (IHC)1. An identical experimental
design was applied to 12 4-month-old foals divided into three
groups (n=4/group) and infected with 50ml. Endpoints for
euthanasia were not included in the horse trial and foals
developing severe clinical signs were considered for
supportive care. The animals were monitored regarding
clinical signs, average daily weight gain, fecal shedding of L.
intracellularis, by qPCR3, and humoral serological response,
by IPMA2, during 56 days PI.

Figure 2. Fecal shedding of L. intracellularis (blue-solid line

(P1-P2). Porcine isolate-infected pigs (P3-P4). Foal infected
with equine isolate (F1-F2).

= porcine isolate-infected animals; red-dashed line = equine
isolate-infected animals).
Pig trial (n=6/group)

A
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B
Results
Reduced average daily gain and diarrhea, in the third week PI,
were observed in pigs infected with the porcine isolate but not
in pigs infected with the equine isolate or in the negative
control group. Only porcine isolate-infected pigs demonstrated
proliferative lesions associated with the presence of specific
Lawsonia-antigen by IHC (Figure 1; P1-P4).
Additionally, these animals showed higher and longer shedding
of bacteria in the feces (Figure 2A) and serologic response
(data not shown) compared with equine isolate-infected pigs
(p<0.05) (Figure 1; P1-P2). Similarly, fecal shedding (Figure
2B) and serologic response (data not shown) were higher and
longer in foals infected with the equine isolate (p<0.05). One
equine-isolate infected foal developed severe clinical signs, did
not respond to the supportive care and was euthanized 24 days
PI. Typical lesions and marked presence of specific antigen
was identified by IHC (Figure 1; F1-F2).

Conclusions and Discussion
Clinical signs, longer periods of shedding and stronger serologic
immune responses were observed in animals infected with speciesspecific isolates. The results support our hypothesis that host
susceptibilities can be driven by the origin of the bacterial isolate.
Currently, comparative genomic analysis is being conducted in
order to associate these phenotypic characteristics with potential
genomic variations between porcine and equine isolates.
References
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Introduction
A number of quantitative real time PCR assays (qPCR)
have been developed to detect the number of Lawsonia
intracellularis shed in pig faeces1-3. The linear range of
these qPCRs is between 104 and 108 L.intracellularis (LI)
per gram of faeces. While we know that pigs clinically
affected with proliferative enteropathy (PE) can shed
between 106 and 108 LI per gram of faeces4, it is not
known how well the quantitative PCR results correlate
with other measures of LI infection and proliferative
enteropathy (PE). This study aims to correlate the
number of LI shed in faeces with serum IgG titres,
diarrhoea scores, ADG and PE histopathology.
Materials and Methods
Ninety pigs from a commercial herd were vaccinated
with Enterisol Ileitis and transported to a research facility
where they were challenged with 3.0 x 109 viable L.
intracellularis at 6 weeks of age. Faecal and blood
samples were collected before the trial and tested for
evidence of LI DNA or IgG antibodies by qPCR and the
Enterisol ELISA (Bioscreen). Pigs were weighed and
blood collected at day 0 and 21 post challenge. Diarrhoea
scores of 0 (normal), 1 (soft), 2 (diarrhoea) and 3 (watery)
were recorded daily and tallied for days 0 to 21. Faeces
were also collected from individual pigs twice per week
for qPCR. Faeces seeded with known numbers of LI
were used to generate a standard curve, from which the
number of LI in unknown samples could be quantified.
Pigs were necropsied at 21 days post challenge (pc) and
the percentage area of adenomatous crypts and % area
with L.intracellularis antigen (reactive with LI
monoclonal) were scored from formalin fixed ileal
sections. Simple correlations were analyzed in Excel.
Results
Serology and qPCR monitoring prior to LI challenge
indicated that all pigs were naïve to LI before vaccination.
Faecal shedding of LI was first detected in pigs at 7 days
pc, with the peak in LI shedding at 14 days pc (5 x 107LI/g
faeces), when 94% of pigs were positive. The cumulative
diarrhoea score (0-21 days pi) was less than 10 for the
majority of pigs, with only 5 pigs having sustained
diarrhoea between 14 and 21 days pi. The mean ADG
after virulent challenge was 550g/day, and the mean
ELISA titre, calculated as % inhibition, was 55%. The
extent of histological lesions of PE was moderate with 28%
of crypts affected with adenomatosis and 21% containing
intracellular LI antigen. Positive correlations were
observed between the number of LI shed and diarrhoea,
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ELISA, histopathology, and immunohistochemistry results
(Table 1). Not surprisingly, a negative correlation was
observed between the number of LI shed and the ADG,
indicating that pig heavily infected with LI had lower
weight gains.
Table 1. Correlation (r value) between qPCR results (Ln
number of LI per gram of pig faeces) and parameters of PE
severity
Diarrhoea 0-21 days pi
ADG 0-21 days pi
% histo lesions at 21d pi
% area with LI antigen
ELISA titre at 21 days pi

14d pi
0.68
-0.39
0.48
0.43
0.52

17d pi
0.26
-0.44
0.53
0.51
0.58

21d pi
0.19
-0.28
0.72
0.70
0.50

Conclusions and Discussion
The moderately high correlation between the numbers of
LI shed at 14 days pc and the total diarrhoea score
suggests that the qPCR may be able to predict diarrhoea
incidents before they occur. The qPCR also appears to be
a good measure of PE severity, when correlated with
histopathology at 21 days post challenge. The lower
correlation with ADG is not surprising as many other
factors impact on ADG. The correlation between ELISA
and qPCR results may be improved if IgG levels were
measured at 28 days pc, as antibody development lags
faecal shedding by 2 weeks in experimentally challenged
pigs5.
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Introduction
Piglet’s growth during the suckling period is not only
linked to its birth weight but also to its maturity and
vitality at birth1. Hence, getting vigorous piglets starting
to suckle colostrum earlier and efficiently will help
reducing neonatal mortality. However, scoring vigor
remains subjective then indirect measures have been
proposed to describe it (respiratory ease; time to get-up,
break the cord, to reach the teats; piglet’s behaviour;
morphology). Live yeast fed to sows help their litters’
however
the
connection
between
growth2,
supplementation, piglets vitality and subsequent growth
has not been established. That was the aim of this study.

Discussion and Conclusion
Vitality score and piglets status at birth are consistent to
evaluate piglets vigor at birth. However, the time to
break the cord is not accurate enough as the cord length
is the same but the first piglets can access the udder
without having broken the cord. Time to reach the udder
can be biased by the sow behavior, so the cumulated time
looks relevant. Supplying live yeast to periparturient
sows helps bringing up the piglets vitality and the
positive subsequent effect on their growth.
References
1. Sacy A. et al., 2010, Journ. Rech. Porcine 34, 259260
2. Jurgens M.H. et al., 1997, J. Anim. Sci. 75 :593-597

Table 1. Piglets vitality per birth order and treatment
First 1/3
Second 1/3
Last 1/3
Control
1.68a
1.27b
1.28b
Live yeast
1.94c
1.60a
1.61a
a, b, c: different superscripts letters indicate P < 0.01
Surprisingly, the first piglets born were also the slowest
ones to break the cord (8 vs 6 mn, P < 0.05) and reach
the teats (35 vs 24 mn, P < 0.05). Similar advantage was
found for the LY piglets (P < 0.05). However, when
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Results
Vitality score decreased with birth order, in addition to a
yeast effect as shown in Table 1.

Table 2. Vitality and cumulated time associated with
average daily gain (ADG) 48h after birth
ADG 48h (g/d)
31-95
>95
P value
30
Vitality
1.56a
1.65ab
1.77b
<0.01
Cum. time (mn) 136.1a 135.2a
114.2b
0.027
a, b: P<0.01when different superscripts letters in a row

Oral Sessions

Materials and Methods
36 Landrace x Duroc sows out of a 500 sows commercial
herd were evenly, parity wise, split in two groups:
Control, C (n=17) and Live Yeast, LY (n=19). Farrowing
process was described (n=520, with 484 alive, 20
stillborn and 16 mummified) for the following
parameters: time, birth order, presentation (anterior vs
posterior), meconium, sex, time to break the cord and to
reach the udder and vitality. The latter was assessed with
a 4-level score based on respiratory status and mobility
within the first 15 seconds of piglet’s life2:
0: piglet is stillborn or reanimated
1: piglet stays in the position after expulsion, does not
move but breathes or tries to
2: piglet lies on its belly and slightly moves its head
3: piglet moves and wants to stand-up
The live yeast (Saccharomyces cerevisae boulardii
CNCM I-1079) was fed at 2x109 cfu/kg feed in late
gestation and 1x109 cfu/kg feed in lactation.
A Pearson correlation test was first run to select
parameters analyzed by ANOVA (SPSS 19.0). Birth
order effect on vitality and times was assessed by linear
regression. Significance was set at P < 0.05.

cumulating the time to be born (time from the first born)
and the time to suckle (time between expulsion and first
suckling), the first born were well the quickest to reach
the udder (81.2 vs 137.0 vs 179.4 mn, P < 0.01
respectively for each third of the litter) and accessing
then a better quality colostrum. LY Piglets were also
faster than the C ones (117 vs 147 mn, P < 0.01).
In addition, the cumulated time increase was bigger for
vitality 2 piglets (y = 35.1 + 11.8x, R² = 0.653) than for
vitality 1 newborns (y = 67.5 + 9.6x, R² = 0.392).
Self-extracted piglets were quicker for the cumulated
time to suckle (2h10 vs 3h01, P<0.01), those covered
with meconium (of lesser vitality: 1.36 vs 1.54, P<0.01)
reached faster the udder (24 vs 29 mn, P<0.05), whereas
presentation and sex did not impact these times.
Considering the effect on animal performance, the best
growth remained associated with a higher vitality and a
shorter cumulated time to suckle (Table 2).
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Statistical process control analysis to evaluate the effects of Regano in gestation and lactation diets on sow
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compared with 0.66 litters/room post-Regano® (P<0.001).
The mean scour score for affected litters was 1.46 pretreatment compared to 0.27 post-Regano® (P=0.001).
SPC chart of scours scores (Figure 1) showed a dramatic
change in the mean, expected variation in scores and
incidence of scours between the pre- and post- Regano®
treatment.
Figure 1. SPC chart of mean scours severity score for
affected litters (left axis) and number of litters with
scours per week (right axis).
3.50

16

Regano®
started
05/27/11

Results
Significant differences were observed in litter health and
sow performance as shown by sow performance pre- and
post- Regano® (Table 1).
Table 1. Effect of Regano® in sow gestation and
lactation diets on pre-weaning litter performance.
12.73 ± 0.09
9.67 ± 0.50
10.88 ± 0.05
26.96 ± 0.26
12.46 ± 0.11
8.42 ± 0.66

Posttreatment
13.01 ± 0.07
9.80 ± 0.50
11.00 ± 0.04
27.85 ± 0.29
12.64 ± 0.11
0.66 ± 0.16

0.018
0.864
0.044
0.028
0.236
<0.001

1.46 ± 0.06

0.27 ± 0.05

0.001

Parameter

Pre-treatment

TNB, per wk
PWM, %, per wk
Weaned/litter, per wk
Weaned/sow/yr, per wk
Litter wean wt, per wk
Litters treated, per room
Ave scour score, per
room

P

The greatest differences were the incidence and severity
of scours. The number of litters treated was reduced after
Regano® was added to sow diets: 8.4 pre-Regano®
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2.50

Average Scour Score for Affected Litters

14

Regano®
reduced to
0.75 lb/ton in
gestation diet
06/25/11

12

2.00

10

1.50

8

1.00

6

0.50

4

0.00

2

4/22/11

5/17/11

6/9/11

7/4/11

7/26/11

8/18/11
9/12/11
Date/Time/Period

10/4/11

10/27/11

11/21/11

186

181

176

171

166

161

156

151

146

141

136

131

126

121

116

111

96

106

91

86

101

81

76

71

66

61

56

51

46

41

36

31

26

6

16

11

0

1

-0.50

Number of Affected Litters

3.00

Materials and Methods
Forty percent of litters on a 2,600 sow unit had moderate
diarrhea 2-5 days post farrowing that did not respond
well to antibiotics. C. perfringens type A and C. difficile
were isolated, with sporadic rotavirus A, B and C. The
herd was naïve to PRRSV and negative for M.
hyopneumoniae. Regano® EX (Ralco) was added to
gestation and lactation diets at 1 lb/ton on 5-27-11.
Litters were scored for scours (0 normal, 1 mild, 2,
moderate, 3 severe) in 26 rooms pre-treatment and 146
rooms that received Regano ® for at least 3 wk before
farrowing and during the lactation period. SPC analysis
was used to evaluate sow and litter data before and after
Regano® (QI Macro for Excel, KnowWare International,
Inc, Denver). Two-sample t test was used to compare
means (Statistix 9, Analytical Software, FL).

21

Introduction
Neonatal diarrhea (<7 days of age) continues to cause
economic distress to the swine industry. Statistical
process control (SPC) analysis of production records can
be used to evaluate the impact of changes in production
systems.1 Regano® is a phytogenic feed additive
containing oregano essential oil (OEO), which has
documented antibacterial, antifungal and antioxidant
activities to support enteric health.2 In this study, SPC
analysis was used to investigate changes in sow and litter
performance following addition of Regano ® to gestation
and lactation feeds.

12/14/111/6/12

Conclusions and Discussion
SPC was useful in evaluating a feed additive intervention
on this farm. Regano® decreased the incidence and
severity of neonatal diarrhea in this sow operation.
Regano® decreased variation and delivered more
consistent and predictable litter health. The strongly
inhibitory effect of OEO for gut pathogens such as C.
perfringens type A and E.coli helps control these
pathogens. OEO meanwhile, is less inhibitory to
beneficial species Lactobacillus2, which helps shift the
gut microbiota toward a more ‘healthy’ state. With a
healthier gut, the sow sheds fewer pathogens, and this
translates to less exposure to nursing pigs to potential
pathogens.
Acknowledgements
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Introduction
Ractopamine (RAC) is a phenethanolamine, β-adrenergic
receptor agonist that is commercially available
(Paylean®, PLN, Elanco, Greenfield, IN, USA), for
enhanced muscle protein growth in pigs. After the
success of PLN, several companies have developed
commercial RAC products of obscure origin and
practically nil basic and safety data, presuming that the
molecules and their effects would be identical to PLN.
The food safety issues are on the verge of responsibility
of public health authorities, but effectiveness for pork
production is an industry matter that has not been
appropriately addressed. The herein experiments were
designed to compare growth performance of finishing
pigs fed PLN and two commercially available “generic”
RAC products (GEN), in two identical independent trials,
where consistency of response within batches was also
tested.

RAC
CON
PLN1
PLN2
PLN3
PLN4
GEN1
GEN2
GEN3
GEN4
SEMg

Trial 1
a

FFL

1.03
1.16
1.14
1.17
1.14
1.13
1.17
1.07
1.09

0.36
0.39
0.40
0.41
0.41
0.38
0.39
0.37
0.37

0.030

Batch ADG
-

1
2
3
4
1
2
3
4

Trial 2

b

ADG

G:Fe

FFLf

0.36
0.49
0.41
0.43
0.41
0.40
0.41
0.38
0.39

1.00
1.16
1.11
1.12
1.15
1.02
1.12
1.08
1.10

0.29
0.32
0.32
0.33
0.33
0.30
0.32
0.31
0.31

0.37
0.43
0.41
0.42
0.43
0.38
0.41
0.40
0.41

0.008 0.011

0.025

0.006

0.010

G:F

c

d

a

ADG = Avg. daily wt. gain, kg/d. Main effect of RAC
source (P<0.08): 1.15 vs. 1.11
b
G:F = Gain:Feed, kg. Main effect of RAC source
(P<0.001): 0.40 vs. 0.38
c
FFL = Fat free Lean gain, kg/d. Main effect of RAC
source (P<0.01): 0.41 vs. 0.39
d
Main effect of RAC source (P<0.005): 1.16 vs. 1.11.
e
Main effect of RAC source (P<0.002): 0.33 vs. 0.31.
f
Main effect of RAC source (P<0.01): 0.43 vs. 0.41.
g
Standard error of the mean.
Conclusions and Discussion
Product consistency is a feature that producers should
consider when evaluating different products. The
superior response to PLN was a direct consequence of
reliability; differences between batches of the GEN
products suggest the possibility of different random
arrays of RAC stereoisomers.
Acknowledgements
Authors declare no conflict of interest. Work and support
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Results
Initial body weight (Trial 1: 76.6 ±8.32; Trial 2: 84±7.36
kg) was similar (P<0.9) between Treatments. After 28d,
average daily gain (ADG), gain to feed (G:F) and FFL
showed Treatment effects (P<0.001). In both trials, the
use of RAC improved ADG, G:F and FFL, but the
response was product and batch dependent (Table 1). In
general, overall responses were a 15% increment for
PLN over CON, and 5% PLN above GEN products
(P<0.001).

Treatment

Oral Sessions

Materials and Methods
Trials were two repeated Randomized Complete Block
experiments, blocks being consecutive weaning rounds.
Within trial, there were 9 Treatments: a Control diet
(CON), and 4 different batches (randomly bought) of
each RAC source (PLN or GEN), included at 5 ppm in
an adequate diet for PLN, to maximize lean growth rate.
A total of 528 pigs (half gilts), 238 and 290 in each
experiment, were assigned as follow: 106 pigs for the
CON, 213 and 209 for PLN or GEN. Animals were
individually housed and managed (2.09 m2/pig), fed
twice a day and weighed weekly; average daily fat free
lean growth (FFL) was estimated by means of real time
ultrasound (Aloka 550 SD) measurements. Data were
statistically analyzed under the restrictions of the
described model, with 9 treatments (CON, 4 PLN and 4
GEN) and 4 blocks. Analyses of variance were facilitated
by the General Linear and Mixed Models (SAS) and data
are presented as the least square means.

Table 1. Productive performance of pigs fed different
sources of Ractopamine-HCl, and 4 production batches
within sources during 28d.
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Effect of specific fatty acids supplement in sows fed diets on immunity of piglets
G Benzoni 3, F Foresti 2, IL Archetti 1, G Coceva 4, A Guyonvarch 3, S Giovannini1, GL Alborali1
Istituto Zooprofilattico Sperimentale Lombardia Emilia Romagna, Brescia, Italy, 2DVM, Bergamo, Italy, 3In Vivo NSA,
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Introduction
Average prolificity of sows was increased in the last ten
years, but lighter piglets consume less colostrum1.
Colostrum and milk contains large variety of molecules
with specific immune function. Some papers report
interesting effects on immunity due to consumption of
specific fatty acids called alkyl-glycerols (AKG) (World
Patent N WO2006/024742)4. In two studies were
evaluate the benefit of an innovative feed additive made
of AKG for sows and piglets.
Materials and Methods
Study one
In 2009, were selected 194 sows. Control group diet was
the commercial diet. Treatment diet was the commercial
diet and 105 g of AKG/ton feed (0,34 g AKG/sow/day)
from 90th day of gestation to 5 days before farrowing;
420 g of AKG/ ton feed (1,5g AKG/sow/day) from 5
days before to 5 days after farrowing; 105g AKG/ton
feed (0,75 g AKG/sow/day) from 5 days after farrowing
to weaning.
Study two
In 2010, were taken 40 sows. The diet of control group
was the commercial diet. Treatment group diet was the
commercial diet and 420 g of AKG/ ton feed (1,5g
AKG/sow/day) from 5 days before to 5 days after
farrowing; 105g AKG/ton feed (0,75 g AKG/sow/day)
from 5 days after farrowing to weaning. The sub
administration of dietary supplement was done by top
feed product in the trough.
In both studies were measured back fat in P2, number of
total, live and weaned piglets for each sow. In both
studies were collected: milk, blood of sows two days
after farrowing and from piglets at two days of age, at
weaning and at 70 days of life.
In milk was searched total immunoglobulin. In blood
was measured antibodies again Aujeszky gB and gE,
PRRS, Salmonella, PCV2, Serum Bactericidal Activity
(SBA), Total Haemolytic Complement (THC) and serum
lysozyme.
Results
S1: study one; S2: study two; C: control group, T:
treatment group.
Table 1. Immunoglobulin content in milk.
Study 1 (g/l)

Study 2 (g/l)

Control

9,4

10,7

Treatment

12,0

9,7
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Table 2. Non specific immunity in sows (farrowing)
THC (C’H50 / 100l)

SBA (%)
C S1
T S1
C S2
T S2

67,5
68,8
41,3
41,5

53,3
74,3
58,5
81,2

Lysozyme
g/ml)
3,8
3,6
1,4
1,5

Table 3. Non specific immunity in piglets (farrowing, ,
weaning, 70 days of age).
Farrowing

Weaning

70 days

Serum bactericidal activity (%)
C S1

67,0

62,5

64,9

T S1

65,3

67,4

73,1

C S2

11,5

32,6

53,8

9,7

42,0

50,5

T S2

Haemolytic complement activity (C’H50 / 100l)
C S1

33,5

21,6

T S1

87,5

75,5

59

C S2

17,9

24,2

43,5

T S2

22,4

35,0

36,0

25,1

Serum lysozyme g/ml)
C S1

3,4

3,5

4,3

T S1

6,9

6,0

5,1

C S2

1,7

3,0

5,3

T S2

2

2,5

5,3

Conclusions and Discussion
In these studies, the supplementation of AKG in sows
produced a positive variation3 in milk and blood non
specific immunity2. In the milk the content of total
immunoglobulin was higher in treated group than control
group. In the blood the parameters were higher in treated
group than control group. Especially, the Haemolytic
complement activity (THC) was the reference parameter
to measure the efficacy of treatment in sows and piglets.
THC was always higher in treated group than control
group, in each study.

References
1. Dividich (Le), J.:1999, Aus Pig Sci Ass 7, 135-155.
2. Leonard, S.G., et al.: 2010, J Anim Sci 88, 2988-2997.
3. Mitre, R., et al.:2005, Br J Nutr 94, 753-762.
4. Yamamoto, N., et al.:1987, Cancer Immunol
Immunother 25, 185-192
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Biogenic amines in swine liquid feed: myth or reality ?
Yannig Le Treut1
Lallemand SAS, Toulouse, France

1

Tyramine

Cadaverine

Histamine

Spermidine

Tryptamine

7
141
101
70
0
310

2
8
68
39
0
155

57
616
211
192
3
1182

11
74
69
48
0
289

17
39
25
23
3
69

5
60
45
31
0
131

103±108
943±861
492±484
39±4901
11
1785

µ, high moister shelled corn ; * serotonine, agmatine,
betaphenylethylamin and spermine were also analyzed in
the set of 10 BA
Looking at the correlation between the total load and the
10 BA, it could be established that:
[BA] = 58.05 + 2.02 x [putrescine] + [cadaverine] +
[tryptamine] ; R²=0.84, P<0.001).
Serum analyses confirmed the passage of 4 BA to the
blood stream (putrescin, histamine, spermidin and
spermin) but there was no correlation with the ones
present in the liquid feed.
Microbiology of the soups revealed a huge heterogeneity
with lactobacilli ranging log 7.5-10.1, enterobacteria log
2.8-5.9 and coliforms log 2.8-6.
Discussion
Liquid feed contamination by BA is a fact and HMSC
looked like the main risk factor for high BA levels.
Therefore, it’s worth looking after feeding system
hygiene for the biofilm control and at the HMSC
fermentation quality to better manage the BA load.
References
1. Nocek J., 1997, J. Dairy Sci. 80:1005–1028.
2. Brooks P., 2003, London Swine Conference, 83-103
3. Canibe N. et al., 2007, J. Anim. Sci. 85:2959-2971.
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Results
The first interesting data of this field work was the
confirmation of possible high AB level on farms (391
ppm, see table 1), but with a great variability amongst
farms (SD=490 ppm) and very wide range (11 to 1785
ppm).
Farms using complete feed showed the lowest levels
when compared to home making feed hogs units.
Interestingly, levels encountered in rest tanks (n=5) or
pipes (n=5) were 5 times higher (442±325 ppm) than in
the liquid feed (84±70 ppm) on the same farm.

Feed
Complete
Byproduct
HMSCµ
Mean
Min
Max

Total*
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Materials and Methods
Two surveys covering 33 French finishers farms using
liquid feeding, complete feed or home made feed were
carried in 2009 and 2010. Feed ingredients (byproducts,
high moisture corn) and final mix in the trough were
sampled
once
for
microbiological
analyses
(enterobacteria, lactobacilli and coliforms) and 10 BA.
Blood samples were taken from nursery pigs (as a
negative control because fed dry feed), early and late
finishers. Fresh fecal samples were only collected during
the second study at the same stages of growth and from
the same pens than for blood samples. BA were analyzed
by HPLC using a pool of 5 (1st study) or 10 (2nd study)
animals for serum concentration. Besides the description
of the AB profiles between the types of farms, the main
predictive BA of the total BA load was achieved by
backward linear regression.

Table 1. Feed trough concentration in BA according to
the type of feeding (mg/kg; n=33)
Putrescine

Introduction
Biogenic amines (BA) come from aminoacids microbial
decarboxylation during putrefaction processes. Toxicity
is described in human medicine from 100 ppm of
histamine in the food (hives, migraine) up to 1500 ppm
(death). Rumen microflora imbalance can generate high
histamine levels responsible for laminitis 1. Even if BA
toxicity is controversial in swine, high levels have been
reported in fermented liquid feed causing lowered intake
and performance as well as more serious diarrheas 2, 3. So,
the actual impact of BA is raised and the following
survey tried to update the facts in pigs.
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The effect of PCV2 vaccination on the reproductive performance in a Korean farm with PCVD
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Introduction
Reproductive failure caused by circovirus infection was
investigated at the fetus of gilts (1). It has been proven
that vaccination has helped in improving reproductive
performance (2, 3, 4, 5). This study aims to determine
the effect of vaccination in controlling reproductive
problems due to PCV2 under Korean conditions. A
marketed pig per sow per year (M.S.Y.) was also looked
into.

In the future, the parvovirus status should be investigated
to determine if there is a correlation of PCV2 and
parvovirus to the reproductive performance of pig.
Figure 2. Reproductive performance of the sow herd
showing the performance Jan 2008 – Jun 2011
13.0

12.1

12.1

12.5

12.0
11.0

10.6

10.2

9.9

12.6

12.5

10.4

10.4

Figure 1. M.S.Y. 2008-2011
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Figure 3. Monthly reproductive performance of the sow
herd July 2010 to June 2011
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9.0

12.8
Litter size
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Materials and Methods
Kyungbook GGP is a 314-sow farm, fully stabilized for
PRRS and with higher management level than other
farms. In 2008 piglet vaccination with Ingelvac
CircoFLEX® at 3 weeks of age was introduced. Likely
related to these factors M.S.Y. increased between 2008
and 2011 (Figure 3). Though the management level is
high and it is stable for PRRS, the farm experienced low
numbers in total and live born pigs mid 2010. As a
consequence PCV2 vaccination with CircoFLEX was
implemented in the breeding herd end of October 2010
with following scheme: Gilts: 4 weeks after herd entry
(about 180 days of age). Sows: 9-10 weeks after mating
and just before weaning; from March 2011 onwards once
4 weeks before farrowing.

12.0

9.7

9.8 9.8

Litter size

10.9
Total born

10.6
10.1

12.5

11.8

11.4
11.010.9

10.4
10.011.4
9.8
9.7 9.8
10.0

13.2

12.312.4

11.2
10.9
10.710.6

10.0

alive
Weaning
piglets

8.5

24.0
22.0

MSY

20.0
18.0
2008

2009

2010

2011(~Jun)

Results
During the period of vaccination, the total born, born
alive, weaned/litter are increased (Figure 2,3).
Furthermore, the marketed pigs per sow per year also
increased from 19 to almost 26 between 2008 and mid
2011 (Figure 1).
Discussion
The use of a one-shot, 1 ml PCV2 vaccine, Ingelvac
CircoFLEX, resulted in improvements in reproductive
performance in this Korean farm with PCVD. It is
hypothesized that PCV2 vaccination reduced the
shedding of the virus in the sow herd resulting in less
mummification and stillborn.
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The effect of porcine circovirus type 2 (PCV2) vaccination on injection site lesions, semen quality and production
in mature boars
A. Sponheim-Ness1, C. Kuster2, S. Patterson3
1
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Introduction
PCV2 DNA can be shed in the semen of infected boars
and was shown to be infectious in a swine bioassay
model.1,2 However, low doses of PCV2 in extended
semen used for artificial insemination does not appear to
cause reproductive problems or viremia in naïve gilts and
their offspring.2 Many U. S. boar studs do not provide
any booster PCV2 vaccinations due to unknown effects
of the vaccine on semen quality. The objective of the
trial was to measure the effect of PCV2 vaccination on
semen quality and production in mature boars.

Conclusions and Discussion
Vaccinating boars with Ingelvac CircoFLEX did not
induce any tissue reactions at the injection site.
Additionally semen sperm/collection, sperm motility and
morphology were not impacted following vaccination
with Ingelvac CircoFLEX. PCV2 vaccination with
Ingelvac CircoFLEX can be conducted on mature, boars
without negatively impacting semen quality.
References
1. Larochelle, R. et al. 2000. J. Clin. Microbiol.
38:4629-4632
2. Madson, D. M. et al. 2009. Vet. Res. 40:10.

Results
No injection site lesions were observed in either group,
and rectal temperatures did not exceed 103.5°F. No
treatment by time interactions (P>0.10) were detected.
Both sperm per collection and motility significantly
(P<0.05) varied over time, but no linear or quadratic
trends could be detected (P>0.10). PCV2 vaccination
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Table 1. The effect of vaccination on sperm motility,
morphology, and concentration up to 70 d postvaccination
Motility,
Morphology. Sperm (billions)
%1
%2
per collection3
Day CNT Vac CNT Vac
CNT
Vac
7
95
95
94
91
107.7
108.5
14
95
95
92
91
108.5
97.6
21
97
96
93
92
98.6
95.6
28
95
93
91
91
120.3
108.3
35
96
95
93
91
108.0
89.6
42
95
94
92
90
109.0
106.4
49
96
95
92
90
115.6
98.4
56
96
94
92
90
94.4
95.7
63
95
95
90
87
112.3
111.8
70
95
94
92
89
98.1
113.4
1
Trt effect, P=0.20; time effect, P=0.01
2
Trt effect, P=0.10; time effect, P=0.15
3
Trt effect, P=0.70, time effect, P=0.03
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Materials and Methods
The study was conducted at a commercial boar stud in
the U.S. Only healthy boars between the age of 1.5 and 3
years were considered for the trial. The following
criteria were used to determine inclusion in the trial: 1)
free of any current physical and health issues, 2) not
vaccinated for PCV2 within 1 month prior to the start of
the trial, and 3) a history of acceptable semen quality
(normal appearance, motility >75%, and >75% normal
morphology). Boars (n=24) were blocked by genetics
and age and randomly allocated to treatments from
historical semen parameters. Boars were assigned to one
of two treatment groups: 1) Non-vaccinated controls (2
ml saline, IM in right side of neck) and 2) PCV2
vaccinated with 2 ml, IM in the right side of the neck
with Ingelvac CircoFLEX® (Boehringer Ingelheim
Vetmedica, Inc.). All boars were monitored for 3 d
post-vaccination for injection site lesions and rectal
temperatures were taken to evaluate vaccine safety.
Semen was collected weekly using semi-automated
collection equipment (Safe-Mate System, IMV
Technologies) and extended with a commercially
available mid-term extender (Gedil, IMV Technologies).
No additional antibiotics were added to the semen.
Semen was analyzed for sperm motility, morphology,
and concentration (Kuster Research and Consulting).
Semen was evaluated for 10 consecutive weeks and data
was analyzed by repeated measures for effects of
treatment, time, and treatment by time interactions (JMP
8.0). Differences were considered significant at P<0.05.

had no effect (P>0.05) on sperm/collection, motility, or
morphology during the 10 wk period following
vaccination (Table 1).
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Field observation on the effect of PCV2 sow vaccination on reproductive performance in a Korean
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Introduction
In PCV2-associated reproductive disease, stillborn and
non-viable neonatal piglets may show chronic, passive,
hepatic congestion and cardiac hypertrophy with
multifocal areas of myocardial discoloration (1). It has
been shown that PCV2 inoculation of sows three weeks
before parturition can result in lethargy, abortion, and
delivery of stillborn piglets (2). The objective of this
study was primarily to determine if PCV2 vaccination of
the dam is effective in preventing reproductive losses due
to PCV2. Pre-weaning mortality was a secondary
parameter.
Materials and Methods
The field observation was performed in a 300 sowfarrow-to-finish farm. The farm was using PCV2 piglet
vaccination routinely on 3 week old pigs. In 2008, the
situation of PRRS virus was stabilized, but PSY (weaned
pigs per a sow per year) was still unsatisfactory. PCV2
was confirmed by PCR in aborted fetuses. Based on the
reproductive issues sow vaccination was implemented on
top of PCV2 piglet vaccination. Sows received 2 ml of a
killed, baculovirus expressed, commercially available
PCV2 vaccine (Ingelvac CircoFLEX®, Boehringer
Ingelheim, Vetmedica Inc.) intramuscularly in the neck
in each gestation at about 90 days of pregnancy, starting
in January 2009. The reproductive parameters in sows,
pre-weaning mortality were monitored from January
2008 to May 2010. Jan to Dec 2008 was defined as the
before period, Jan to May 2009 as transition period and a
full year Jun 2009 to May 2010 as the after period, to
exclude seasonal influences. Student’s t-tested was used
to compare the performance parameters of the batches
before and after the use of Ingelvac CircoFLEX®.
Results
Reproductive performance and pre-weaning mortality
results of the before and after period are shown in Table
1.
After using Ingelvac CircoFLEX® in sows, reproductive
parameters were improved compared to before (without
PCV2 sow vaccination). A significant increase of
average number of weaned piglets per litter was
confirmed (Table 1).
Total born, mummification, pigs born alive and preweaning mortality all improved post-vaccination.
Incidentally, the number of pigs weaned per sow per year
also increased.
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Table 1. Average monthly reproductive performance and
pre-weaning mortality before and after PCV2 sow
vaccination
Parameter
Before After Diff. p-value
Total born/litter
12.5
13.2 +0.7 0.03333
Live born piglets/
10.8
11.6 +0.8 0.00175
litter
Mummified+
still-born
1.7
1.6
-0.1 0.71911
piglets/litter
Weaned
9.7
10.6 +0.9 0.00003
piglets/litter
Pre-wean
8.0
4.8
-3.2 0.00412
mortality (%)
PSY
23.3
25.4 +2.1 0.00006
Discussion
PCV2 vaccine efficacy in piglets has been reported many
times on Korean farms, but the effect of PCV2 sow
vaccination on reproductive performance has been
described seldomly. Korean farms severely suffered from
FMD starting in November 2010. On farms affected all
pigs were slaugthered. In repopulated farms reproductive
disorders associated with PCV2 infection increased. The
results of this before-after evaluation indicate that PCV2
sow vaccination with Ingelvac CircoFLEX might have a
positve effect on reproductive performance. Based on
these study results, PCV2 vaccination for sows might be
recommended to reduce reproductive problems
associated with PCV2.
References
1. West et al. (1999) Proceedings of the 2nd APVS. P.
128-129
2. Park et al. J. Comp. Pathol. 132:139-144
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Introduction
Hydrogen fumarate tiamulin (HFT) is a pleuromutilin
antibiotic that is concentrated in the intestinal lumen1 where it
impairs pathogenic bacteria replication4. The reduction of
negative bacteria in sows may improve their reproductive
performance2 and growth in piglets during lactation.

CS
45
Nº of sows
113.48
Gestation length (days)
19.0±2.5
BF (mm) at farrowing
15.5±5.5
BF (mm) at weaning
49.0±2.0
BL (mm) at farrowing
47.5±2.5
BL (mm) at weaning
4.05
W-B interval (days)
97.37
Fertility % at 35 days
*P<0.05; statistically different.

DS
46
114.29
19.5±2.5
17.0±3.5*
48.0±2.5
47±3.5
4.32
94.54

DS
46
11.48±2.0
0.83±0.12
0.73 ± 0.10
9.88±1.1*
13.94±2.1*
1.390±0.22
6.24±1.12*
230*

Discussion
DS sows lost significantly less back fat thickness than CS (2.5mm vs. -3.5mm respectively), DS sows also showed less
reduction in back loin thickness although these results were
not significantly different. Taking into account that both
groups of sows had same parity distribution and there was no
indication of anorexia in any group during lactation, it may be
possible that something other than lack of appetite led to the
increased loss of back fat thickness during the lactating period
in CS. DS piglets also showed significantly better growth
performance during lactation with a significantly heavier
body weight at weaning than CS piglets at 6.24 Kg vs. 6.04
Kg. In previous studies2,3 the reduction of chronic stimulation
of the immune system improved reproductive performance in
sows during lactation and reduced probably the load of
energy required for the immune system activation3 to be
deviated in improving milk yield production. This effect may
have occurred in DS by the DEN action against pathogenic
bacteria, resulting in heavier piglets at weaning. F%35 did not
improve in DS sows but the F%35 in this farm was already
very high with low margin of improvement. The reduction of
pathogenic bacteria may improve nutrient absorption and as a
result sows may have to mobilize less intensively fat tissue
reserves. Further studies are required to identify exactly the
mode of action that induced these DEN positive effects in
lactating sows and piglet growth.
References
1. Anderson MD.; et al. 1994. Proc. AASP Congress,
Chicago, 115-117.
2. Colditz IG.; 2002. Livestock Production Science 75: 257268.
3. Pond CM and Newshlome EA.; 1999. Occ. Publ. Br. Soc.
Anim. Sci. 24: 9-10.
4. Wattanaphansak S. et al,: 2009, Vet. Microbiology 134:
305-310
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Results
Table 1. Sow body condition, gestation length and
fertility results monitored in control (CS) and Denagard ®
sows (DS).

CS
45
Nº of sows
11.50±1.8
TPBA/sow
0.70±0.15
ST/sow
0.77 ± 0.13
MP/sow
9.57±1.3
WP/sow
Pre-weaning piglet
16.78±2.2
mortality (%)
1.430±0.24
Average PBWB (Kg)
6.04±1.05
Average PBWW (Kg)
209
Piglet ADG (gr/day)
*P<0.05; statistically different.
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Material and Methods
The purpose of this study was to evaluate the efficacy of HFT
premix (Denagard®100, DEN) at a daily dose of 2 mg/Kg
body weight in sows during lactation. The Trial was done on
a commercial pig farm with 2400 reproductive sows, located
in the North of Spain. This farm fulfils European Union
animal welfare requirements with electronic sow feeding in
group during gestation. The farm was positive to PRRSV,
PCV-2, Mycoplasma hyopneumoniae and Lawsonia
intracellularis. Ninety-one sows were chosen for the trial
and they were divided in two different groups, which kept the
same sow parity distribution (Control sows (CS) and
Denagard sows (DS). Only DS were given a daily feed diet of
HFT (Denagard®100) at a dose of 2 mg/Kg body weight
(100ppm HFT addition in feed) from 5 days before farrowing
till the day of weaning. Back fat (BF) and back loin (BL)
thickness was measured at farrowing (F) and at weaning (W)
day
with
ultrasounds
technology
(Vetkoplus®).
Reproductive parameters monitored were as follows:
Gestation length (GL) , total piglets born alive (TPBA),
stillborn piglets (ST), mummified piglets (MP), weaned
piglets (WP), weaning to breeding interval (W-B), sow
fertility at 35 days post-breeding (F%35), piglet body weight
at birth (PBWB) and at weaning (21 days of age) (PBWW),
and piglet average daily gain (ADG). Monitored data was
treated statistically with SAS® software.

Table 2. Sow prolificacy and piglet monitored results
during lactation (21 days) in CS and DS sows.
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Effect of porcine circovirus type 2 (PCV2) vaccination on boar semen quality and quantity using two
different vaccines
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Introduction
PCV2 is widespread in domestic pig populations and
causes significant economical loss. PCV 2 can be shed
with boar semen (1). Vaccination against PCV2 is
supposed to minimize virus shedding. However, side
effects of vaccination may occur that impair
spermatogenesis. Therefore, the aim of this study was to
investigate the effect of two different PCV2 vaccines on
boar semen quality and quantity to estimate the impact of
future vaccination programs in artificial insemination (AI)
centers.

chromatin structure assay was significant different
(p<0.05) between groups but remained at a low level (<
2 %). For the first boar mentioned, a clear relation
between vac., fever period and impaired sperm quality
could be observed. Three to five weeks p. vac. ejaculates
contained increased amounts of sperm with either plasma
droplets, abnormalities in head shape or DFI. From week
six p. vac. onwards values returned to normal levels.
PCV2-antigen was undetectable in all blood samples of
every boar at any time, indicating that none of the boars
had a natural infection during the trial.

Material and Methods
36 healthy Large White boars located at an AI station
were used. All boars had normospermic values for all
parameters used here in at least three consecutive
ejaculates prior to treatment. Boars were vaccinated with
either Circovac® (group A, n=12) or Ingelvac
CircoFLEX® (group B, n=12) or received 1 ml 0.9 %
sterile NaCl (control group C, n=12). All boars were
clinically examined one week before vaccination (a.
vac.), on the day of vaccination, 4 h, 24 h, and 48 h after
vaccination (p. vac.). Eight ejaculates were collected on a
weekly base starting one week p. vac. and assessed for
quantitative traits, i.e. semen volume, sperm
concentration, total sperm number, and qualitative traits,
i.e. CASA motility, morphology, plasma and acrosomal
membrane integrity & sperm chromatin stability. PCV2antigen blood levels were assessed by qPCR three weeks
a. vac., as well as week three and seven p. vac.. Data
were analyzed descriptively by group and time as well as
by using a repeated measurement model (SAS v9.2).

Discussion
In the present study the effect of two different PCV2
vaccines on a broad range of boar sperm parameters,
sensitive for indicating disturbance of spermatogenesis
or sperm maturation (2), was examined. The results
indicate that both vaccines did not have a major impact
on sperm quality or quantity in general. However, one
boar injected with the oil-based vaccine showed a
temporarily impaired semen quality after a 2-day period
of increased body temperature and impaired general
health. While other factors cannot be excluded as the
cause for the reaction, an increase in body temperature is
in line with the summary of product characteristics of
this vaccine. Possible systemic reactions and the
subsequent impact on sperm quality should be taken into
account when choosing a PCV2 vaccine for boars.

Results
Average body temperature in each group remained stable
after treatment. One boar (group A) had a temperature of
39.7 to 39.9°C from 4 to 48 h p. vac. and went off feed.
Two other boars of group A had body temperatures of
39.0 to 39.4°C at 24 and 48 h p. vac.. A similar
temperature was recorded for two boars, one each in
group B and C, at 48 h p. vac.. Sperm quantity and
quality parameters did not change due to the vac.
(p>0.05). In total, 96.5 % of all ejaculates p. vac. were
normospermic for motility and morphology. No
difference between groups existed regarding the amount
of plasma & acrosomal membrane intact sperm
(propidium iodide & FITC-PNA negative) as assessed by
flow cytometry (p>0.05). The average DNA
fragmentation index (DFI) as determined by the sperm
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Ileal ganglioneuromatosis in a piglet. histopathological and immunohistochemical studies
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Introduction
Neoplastic lesions in commercial pigs are rare, even
more those originated from nervous tissues (1).
Hyperplastic or neoplastic growth can arise from the
ganglion plexus of intestine and they are classified as
ganglioneuromatosis (GNS) or ganglioneuroma (GN)
respectively. Currently, GN is defined as a solitary, well
demarcated neoplasm that shows limited local
invasiveness and low metastatic potential while GNS
represents a benign hyperplastic proliferation involving
the layers of intestinal wall from the lamina propria to
the serosa (2). Both conditions are composed of well
differentiated ganglion cells, nerve fibers, Schwann cells
and enteric glial cells (2,3,4). Multiple ganglioneuroma
(GN) derived from intramural plexus of jejunum was
reported in a sow (5). Only single cases of GNS have
been reported in dogs, cats, cattle and horses (2,4,6). We
describe the first case of intestinal GNS in a piglet and
discuss the differential diagnoses.
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Results
The necropsy revealed a well demarcated 20-cm segment
of terminal ileum with thick intestinal wall and partial
stenosis of the lumen. The width of affected segment
wall was 0.7-0.9 cm while in the grossly normal section
was 0.3 cm. The thickened comprised mainly the
submucosa and muscular layers. The mucosal epithelium
was remarkable folded with some area of erosion without
hemorrhages. The grossly appearance resembled
intestinal adenomatosis or muscular hypertrophy of
intestine. Microscopically, all layers were affected.
Lamina propria was infiltrating by uniform mononuclear
cells disposing along and between glandular epithelial.
At the submucosa, several aggregates of ganglion cells
(neurons) interlacing by nerve fibers were seen.
Neurons cells were pyramidal or elongated, with large
round nuclei. Only few cells evidenced Nissl substance.

Conclusions and Discussion
Ganglioneuromatosis of the intestine in domestic animals
is extremely rare (2,4,6). This is the first case of GNS in
pigs. H&E, histochemical and IHC techniques revealed
hyperplasia of all cells of the enteric ganglia as was
reported by Hazell et al (6). Differences between GN and
GNS are limited to the grossly aspect. GN is welldefined single or multiple mass-like tumors, whereas
GNS is a diffuse and poorly demarcated lesion as was
observed grossly. Lawsonia intracellularis infection or
hyperplasic growth of muscle cells were discarded by
histochemistry (VG stain) and IHC studies.
Due to the age of the effected pig should be suspected a
congenital origin.
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Materials and Methods
In December 2011,a necropsy was performed on a
postweaning female piglet weighing 4 kg. It belonged
from a 34 pigs delivered from an intensive farm to
diagnosis of low weight and retarded growth. Ileum
samples were fixed in buffered 10% formalin, embedded
in paraffin and stained with H&E, Van Giesson (VG),
Holmes´silver stain for nerve fibers. Immunohistochemical
(IHC) studies comprised polyclonal rabbit anti S-100
protein (Dako), polyclonal rabbit anti-GFAP (Dako),
monoclonal anti-vimentin (BioGenex Lab. Inc.) and antiL. intracellularis.

No atypia nor mitotic figures were seen. In muscle layers,
Schwann cells and supporting enteric glial cells were
arranged in concentric rings surrounding single or groups
of ganglion cells. Results of IHC showed that Schwann
cells were PGFA, S-100 and vimentin positive. Enteric
glial cells were PGFA and S-100 positive and ganglion
cells showed a weak nuclear and cytoplasmic reaction
with S-100. IHC against L. intracellularis was negative.
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Severe lameness in weaner pigs due to claw lesions caused by Methicillin-Resistant Staphylococcus
Aureus (MRSA) infection
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Introduction
Methicillin-resistant Staphylococcus (St.) aureus has
been reported as a nasal coloniser of pigs, particularly
isolates belonging to sequence type ST 398 have been
noted in pigs in various countries. As in humans
colonisation of MRSA in pigs causes no clinical
symptoms in most cases, but there are some studies
reporting isolation of MRSA from an exudative
dermatitis in pigs (1) or from different pathologically
altered porcine tissues (2).
This paper describes a case of claw lesions in weaner
pigs of 5 different herds, which was associated with an
MRSA infection.
Materials and Methods
During a period of 2 months owners of 5 combined
rearing and finishing herds with similar problems
consulted a veterinarian practice in Lower Saxony,
Germany. The farmers observed severe lameness 2 to 3
weeks after purchasing batches of 3 to 4 week old freshly
weaned piglets. The rate of affected animals ranged from
6 to 25%. Pigs developed vesicular alterations at the
coronary band followed by total detachment of the claw
horn capsule. As clinical symptoms resembled foot and
mouth disease (FMD) and swine vesicular disease (SVD)
samples of the first 2 herds (A and B) showing the
problem were sent to the German National Reference
Laboratory (NRL, Friedrich-Löffler-Institut, Riems).
After ruling out FMD/SVD 4 chronically affected pigs
(herd B) as well as feed from herds B, C and E were sent
to the clinic for further investigation. Swabs were taken
from acute claw lesions of pigs in herd D and E for
bacteriological investigation.
Results
Feed investigations showed slightly elevated but no toxic
selenium (Se) levels in different feed samples (Tab. 1).
Se values in blood (herds B and D) and liver samples
(herd B) were within the normal range.
Clinical investigation of acute cases demonstrated small
skin lesions at the coronary band of single claws or
vesicles filled with serous to seropurulent fluid (Figure
1a). Purulent inflammation of the coronary band was
followed by detachment of the claw horn capsule (Figure
1b). In chronic cases severe swelling of the distal
phalanx due to ulcerative-purulent pododermatitis (foot
rot, Figure 1c) could be observed. Osteolysis and
periostal proliferation of the third phalanx were seen by
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x-ray and postmortal examination. A high bacterial count
of St. aureus was found by bacteriological investigation
in all of 8 swabs (herds D and E), other bacteria were
isolated to a lower degree and not in all samples. All St.
aureus isolates were typed at the NRL (Robert-KochInstitut, Wernigerode) belonging to MRSA ST 398, spa
type t011 (eta, etb negative).
Table 1. Selenium contents in feed samples in comparison
to feed declaration
selenium (mg/kg
feed) - declaration

selenium (mg/kg
feed) - feed sample

0.4
0.4

0.78
1.20

0.3
0.47

0.5
0.7

0.45
0.45

0.53
0.93

Herd B
starter feed I
starter feed II
Herd C
starter feed I
starter feed II
Herd E
starter feed I
starter feed II

Figure 1. Acute (a, b) and chronic (c) claw lesions due to
MRSA infection

a

b

c

Discussion
All weaner pigs purchased by the 5 farms originated
from the same producer indicating that pigs were
colonised with MRSA in the producers’ herd. Pigs from
another producer in herd A were not affected. Small
wounds at the coronary band may have resulted during
transport or in the new pens and given entry for MRSA
infection. In humans paronychia caused by St. aureus is a
well known disease pattern. Treatment in herds with
acute cases was successful with trimethoprim
sulfonamide.
References
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A comparative study to assess the value of accurate clinical examination for the purpose of diagnosing enzootic
pneumonia in fattening pigs
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Introduction
The diagnosis of enzootic pneumonia at the herd level
should be based on a combination of different methods.
Currently, clinical examination is usually considered to
be a low value method, particularly compared to the
direct detection of Mycoplasma (M.) hyopneumoniae in
lung lesions by PCR. The present study compared the
value of accurate clinical examination (including the
quantitation of coughing), PCR on bronchoalveolar
lavage fluid (BALF), and serological testing of blood
samples for the purpose of diagnosing enzootic
pneumonia.

Table 1. Distribution of herds by prevalences of M.
hyopneumoniae, detected by PCR and ELISA, and the
mean coughing index of each group

PCR
prevalence
<50%
PCR
prevalence
≥50%

Number of
herds (n)
Coughing
index
Number of
herds (n)
Coughing
index

ELISA
prevalence
≥50%

10

8

1.22
(SD 1.19)

2.10
(SD 1.59)

9

32

2.86
(SD 1.75)

2.95
(SD 1.79)

Conclusions and Discussion
It was concluded that in fattening pigs a quantitative
assessment of the onset of coughing – typically dry and
non-productive – improves the diagnosis of enzootic
pneumonia and can occasionally substitute for the
detection of M. hyopneumoniae by PCR.
References
1. Bahnson et al. 1993, Proc AASV, 701-705.
2. grosse Beilage et al. 2009, Prev Vet Med 88, 255-63.
3. Kurth et al. 2002, J Vet Diagn Invest 14, 463-469.

Results
The coughing index assessed in this study ranged from 0
to 6.7 with a median of 2.4. Five hundred and ninety
bronchiolar lavage samples and 1,179 serum samples
were taken from pigs in the 59 herds and tested for
M. hyopneumoniae specific DNA and antibodies,
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ELISA
prevalence
<50%
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Materials and Methods
The study was conducted in 59 herds located in Northwestern Germany, a region where there is endemic
infection of the pig population with M. hyopneumoniae2.
Veterinarians working in this region were asked to
suggest either herds without history respiratory disease in
fattening pigs (healthy pigs) or herds where respiratory
disease was chronic and recurrent (diseased pigs). In
each herd, a group of fattening pigs aged 18 weeks or
older was clinically examined. In order to measure the
coughing index1, a minimum of 20 pigs from one pen or
two neighbouring pens were forced to move by shouting
and clapping. The number of coughing bouts was then
counted for 3 min. The whole procedure was repeated
with the same pigs 1 min later, and then a second batch
of ≥20 pigs in the same compartment but in different
pen/s were tested twice in the same way. The average
coughing index was calculated as shown below. BALF
were collected each time from 10 finishing pigs (18
weeks of age) and later submitted to PCR3. The 20 blood
samples were always taken from the oldest group of
finishing pigs, as this age group would be expected to
have the highest proportion of seropositives.
Coughing Index = Total number of coughing bouts (CC)
/ [number of examined pigs (n) * total time of
observation (min)]

respectively. In herds where ≥50% of lavage fluids were
PCR positive, the likelihood of a higher coughing index
was increased by 76% (OR: 1.76; 95% CI: 1.14–2.72)
compared to herds with <50% of positive samples
(Tab. 1). For antibodies (determined by Idexx Mhyo
Herd-Check ELISA) a seroprevalence of ≥50% increased
the likelihood of a high coughing index by 50% (OR:
1.50; 95% CI: 1.03–2.20). In 78.1% of all herds with a
seroprevalence of ≥50% against M. hyopneumoniae, the
PCR-prevalence and the coughing index were above the
median (50% and 2.4, respectively).
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Rear limb paresis induced by fibrocartilaginous embolism in sows
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Introduction
Lameness due to neurological deficits is a common
finding in swine herds. In fact, locomotion disorder is the
second most important cause of culling in breeding-stock
animals (1). Although such disturbances tend to be a
sporadic problem affecting individual animals, single
outbreaks involving multiple individuals were reported
(2). The present report describes the occurrence of acute
rear limb paresis during group housing in 5% of
gestating animals in a herd with 900 sows throughout the
year 2011. All affected animals had to be euthanized for
animal welfare reasons.
Material and Methods
Two affected pregnant sows were presented for
diagnostic purposes in the Clinic for Swine of the
University of Veterinary Medicine Hannover. The sows
were about nine (sow 1) and 19 months old (sow 2).
Clinical investigations including laboratory diagnostics
were conducted and X-ray images from the vertebral
column and the pelvis were produced. Sow 1 was
euthanized two days after arriving at the clinic. Sow 2
gave birth to twelve living piglets, one mummy and one
stillbirth at the clinic and was euthanized about four
weeks after first presentation. The sows were sent to the
Department of Pathology for further diagnostic
investigations.
Results
Clincial observations: Both sows were alert and
responsive and stayed in a dog-sitting posture. The
interdigital claw reflexes of the hind legs were absent.
The sows were unable to rise. Laboratory diagnostics
revealed increased CK levels, whereas blood count, AST,
Ca, P, Se levels and the cerebrospinal fluid cell count
were normal. While sow 1 demonstrated no alterations,
survey radiographs of the vertebral column in sow 2
were indicative of a diskospondylitis at the lumbar
vertebrae (L3/L4 and L4/L5). Although this sow stayed
in the clinic for four weeks, the general condition did not
change despite of intensive medical care.
Pathological examination: Necropsy verified diskospondylitis
in sow 2. Sow 1 did not show any macroscopic lesions of
the vertebral column. Histopathological examination of
the lumbar spinal cord of both sows revealed extensive
leukomyelomalacia characterized by astrogliosis,
microgliosis, macrophage infiltration, myelinophagia and
axonal swelling. In one case lesions were additionally
extending into the grey matter. Multifocally, alcian blue
positive emboli occluded leptomeningeal and
intraparenchymal blood vessels in both cases, consistent
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with fibrocartilaginous embolism (FCE, Figure 1).
Infections with porcine teschovirus, pseudorabies virus
and classical swine fever virus were excluded by PCR.
Figure 1. Lumbar spinal cord (grey matter): multiple
intravascular alzian blue positive emboli (FCE, 20x, bar =
100µm)

Conclusion and Discussion
FCE of the spinal cord leading to myelomalacia is a rare
cause of acute non-progressive neurological dysfunction
that has been described in humans and different animal
species including swine. The origin of the emboli is
generally accepted to be the traumatised nucleus
pulposus (2). However, controversies about the
pathophysiology of FCE exist and the exact mechanism
is still poorly understood (3). Exertion and excitement
are likely to be triggering events of FCE as demonstrated
by a case of sudden posterior paresis affecting 1.4 % of
1,800 pigs after sorting for slaughter (2). In the presented
case, possible reasons for the development of FCE were
discovered in the herd during the gestation period. Sows
were held in a group of 300 individuals with five feeding
stations. Insufficient technique of entry gates caused
banishing of sows before complete feed intake. Weekly,
batches of sows were integrated in this group leading to
persistent rang order fights. Besides, lying areas were too
small and narrow entrances could be easily blocked by
few sows causing fighting and restlessness amongst the
animals. FCE should be considered in cases of limb
paresis, particularly if gross lesions and infectious causes
can be excluded. Prevalence of FCE in sow herds may
increase due to frequent group housing and poor
grouping management.
References
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A case-control study of ear necrosis
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Materials and Methods
Eleven case farms were visited and tissue biopsies and
oral swabs taken from pigs in early, mid and late stages
of the disease. Bacteriology was performed specifically
for: Staphylococcus hyicus, Staphylococcus aureus and
spirochetes from affected pigs on the 11 case farms.
Antimicrobial susceptibility of recovered isolates of S.
hyicus and S. aureus was performed and formalin-fixed
tissues were examined histologically. The management
and environment were assessed and clinical signs of
diseases and behavioral vices were noted on 14 case
farms and 9 control farms. Assessment was by means of
a questionnaire and by on-farm observations.

Conclusions and Discussion
In this study samples were cultured for staphylococci and
for spirochetes because there are reports in the literature
claiming that ear necrosis is caused by S. hyicus (1, 2)
and there are other reports asserting that spirochetes and
in particular Treponema sp. are the primary agents
involved (1, 3). Based on our findings we speculate that
the disease may be initially caused by toxins produced by
certain staphylococci, and this leads to damage on the
surface of the skin. Spirochetes, if present, are likely
secondary invaders. It appears that ear necrosis and ear
biting are closely associated and we speculate that
lesions of ear necrosis may attract chewing by pen mates
resulting in trauma and contamination that lead to
infection of secondary bacteria and more severe lesions.

Results
On case farms, the mean age of early stage disease pigs
was 6.6 wk (range:3-12 wk), the mean age of mid stage
disease pigs was 7.7 wk (range:5-13 wk) and the mean
age of late stage disease pigs was 10wk (range:5-16 wk).
The mean prevalence of ear necrosis was: 31.6%
(sd:32.8), 44.2% (sd:36.1), and 54.8% (sd:38.1) for early,
mid and late stages , respectively. Variables from the
questionnaire that were significantly associated with the
presence of ear necrosis on farms based on univariable
analysis were: earlier minimum weaning age, earlier
average weaning age, and age of farm (P<0.05).
Variables from observations that were significantly
associated with the presence of ear necrosis based on
univariable analysis were: perception of high humidity in
early stage disease groups, less drinker availability,
perception of high humidity and the presence of ear
biting in mid stage disease groups, and high temperature
and the presence of ear biting and tail biting in late stage
disease groups (P<0.05). In the multivariable model,
variables that were significantly associated with the
presence of ear necrosis in pens were: perception of high
humidity and the presence of ear biting
S. aureus and S. hyicus were recovered from 88.6% and
68.6% of pigs affected by ear necrosis, respectively. A
high prevalence of resistance for S. aureus isolates to
penicillin G (94.6%), ampicillin (94.6%), tetracycline
(74.2%), and ceftiofur (41.9%) and for S. hyicus isolates
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to penicillin G (87.7%), ampicillin (87.7%), ceftiofur
(82.2%), and tetracycline (65.8%) was noted.
Spirochetes were identified in 8.6% of formalin-fixed
tissue samples but were not successfully cultured in
tissue samples. Histological examination consistently
showed that the disease began as damage from the outer
surface of the skin and not as vascular damage from
within.
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Introduction
Ear necrosis is commonly seen on swine farms. The
cause of the condition is not well understood and the
factors that influence severity have not been well
documented. The objectives of this study were to
investigate possible causative agents through bacterial
culture and histological examination of lesions and to
determine farm-level risk factors.
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Cost of post-weaning multi-systemic wasting syndrome and PCV2 subclinical infection – a stochastic
economic model
P. Alarcon, J. Rushton, B. Wieland
Department of veterinary clinical science, Royal Veterinary College, London, United Kingdom, palarcon@rvc.ac.uk
Introduction
Post-weaning multi-systemic wasting syndrome (PMWS)
is a multi-factorial disease with major economic
implications for the pig industry worldwide. Its primary
agent, Porcine Circovirus type-2 (PCV2), has been
isolated in pigs with clinical signs of PMWS and in
apparently healthy pigs. It is also known that some pigs
develop PCV2 subclinical signs characterized by reduced
growth and higher susceptibility to other pathogens. The
present study aimed to assess the economic impact of
PMWS and PCV2 subclinical infections (PCV2SI) at
farm level and to estimate the resulting cost to the
industry.
Materials and Methods
A disease model simulated the varying proportions of
pigs in a batch that will get infected with PCV2 and
develop either PMWS or be subclinically infected,
depending on the farm PMWS severity level1. Empirical
data from farm and animal level studies were used to fit
the model. It generated six outcomes: infected pigs with
clinical PMWS that die (PMWS-D); infected pigs with
clinical PMWS that recover (PMWS-R); PCV2SI that
die (PCV2-D); PCV2SI that reach slaughter age (PCV2S); healthy pigs (H-S); and healthy pigs, infected or noninfected by PCV2, that die due to non-PCV2 related
causes (H-D). Enterprise and partial budget analyses
were used to assess the deficit/profits and the extra
costs/extra benefits of a change in disease status,
respectively. Results from the individual animal
economic analysis were combined with the disease
model’s estimates of the proportion of different pigs
produced at different severity scores to assess the cost of
PMWS/PCV2SI and the overall profit at farm level.
Stochastic simulations were carried out to account for
variability and uncertainty using @RISK. Sensitivity
analysis was conducted to identify the variables with the
greatest impact on the model output.
Results
The economic impact of a PMWS-D pig was estimated
to be £82.7 (80.0 to 84.4), £27.2 (16.2 to 23.4) for a
PMWS-R pig, £84.85 (80.0 to 89.7) for a PCV2-D pig
and £13.9 (3.72 to 25.8) for a PCV2-S pigs. The greatest
proportion of negative economic impact was due to
subclinical pigs (Figure 1). Farm profits became negative
at a PMWS severity score of 9 (8.5-9.5). Overall, the
economic impact of PMWS for the English pig industry,
prior to the introduction of PCV2 vaccines, was
estimated to be £61.4 million per year (38.2 to 88.2). The
variables with the highest impact in the model, in order
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of importance, were; a) ‘Post-weaning mortality’, b) ‘pig
prices per kilogram deadweight’ and c) ‘number of pig
born alive per sow per year’.
Figure 1. Deterministic model results on the cost of
PMWS/PCV2SI and farm profitability for each PMWS
severity score.

Discussion
This was the first study to use empirical data to model
the cost of PMWS nad PCV2SI at different farm severity
levels. The model showed the high cost PMWS has
caused the English pig industry in 2008 and highlights
the importance of the cost of subclinical cases, usually
understimated. Results from this model will be used to
assess the cost-efficiency of different control measures
and to provide farmers and policy makers with a decision
support tool.
References
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Economic efficiency analysis of different strategies for the control of post-weaning multi-systemic
wasting syndrome and porcine circovirus type 2 subclinical infection
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Introduction
Porcine circovirus type 2 (PCV2) associated diseases
have a major economic impact on the pig farming
industry worldwide. During the endemic period and prior
to the introduction of PCV2 vaccines, post-weaning
multi-systemic wasting syndrome (PMWS) and PCV2
subclinical infections (PCV2SI) were estimated to cause
£61.4 million of losses per year in the English pig
industry. The aim of this study was to assess the
economic efficiency of different control strategies for
PMWS and PCV2SI.

Figure 1. Relationship between expected losses and
expected intervention costs for different strategies for a
farm highly affected by PMWS and a scenario where
initially no measures were in place (in bold the best three
strategies).

References
1. Alarcon P. et al.: 2011. Prev Vet Med 98, 19-28
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Results
The model indentified PCV2 vaccination in combination
with biosecurity measures as the most cost-efficient
strategy for the control of PMWS and PCV2SI. PCV2
vaccination alone, ‘bios+stock’ and ‘bios+diets’ were
frequently identified as the second or third best strategy.
The mean expected values of the best strategy for an
average moderately and an average highly affected farm

Happy Pigs - Healthy People

133

June 11 (Mon)

Conclusion and discussion
This is the first study that compares economic efficiency
of different control strategies for PMWS and PCV2SI.
The outcomes describe the economic benefits of PCV2
vaccination, but also highlight the need of biosecurity
measures to achieve optimal profitability. The model
developed provides a useful decision support tool for
farmers for the control of this economically important
syndrome.
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Materials and Methods
The economic efficiency of several control strategies,
consisting in the combination of up to 5 different control
measures, was investigated. The control measures
considered for this study were: (1) PCV2 vaccination of
piglets (vac); (2) ensuring age adjusted diet for growers
(diets); (3) reduction of stocking density (stock); (4)
improvement of biosecurity measures (bios); and (5)
total depopulation and repopulation of the farm for the
elimination of other major pathogens (DPRP).
A model simulating the production of batches over 5
years of a farm operating in a 3-weekly batch system
with 100 working sows was developed. A
PMWS/PCV2SI disease and economic model, based on
PMWS severity scores1, was applied to the production
model in order to assess disease losses. For the economic
analysis, eleven different farm scenarios, depending on
the number of measure already in place before the
intervention, were investigated. For each strategy an
investment appraisal was performed to assess the extra
cost and extra benefit of reducing the PMWS severity
score of the farm to an average slightly affected level
score (2.79) and to input other intervention costs. The net
present value obtained for each strategy was then
multiplied by the corresponding probability of success,
based on a farm level vaccination efficacy study2 and a
PMWS severity risk factor study3. The resulting
Expected value was then compared within each scenario.
A stochastic simulation was performed to account for
uncertainty and variability.

were £14,052 and £65,145, respectively. However, the
marginal profitability between ‘vac+bios’ and ‘vac’ was
frequently small (Figure 1).
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Efficacy of an inactivated PCV1/PCV2 chimeric vaccine (Fostera

1

TM

PCV) in challenging study

Y Oh1, HW Seo1, K Han1, C Park1, SJ Park2, SJ Sung2, SK You2, GE Lee2, C Chae1
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University,
2
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Introduction
Vaccination against porcine circovirus type 2 (PCV2)
has become an important tool to prevent porcine
circovirus-associated disease (PCVAD). The objective of
this study was to evaluate the efficacy of inactivated
PCV Type 1-Type 2 chimeric vaccine (FosteraTM PCV;
Pfizer Animal Health) following the vaccination of
piglets at 3 weeks of age in a challenging trial.

Table 1. Cellular immune responses and histopathology
at 28 days post inoculation between vaccinated and
challenged pigs (group 2) and non-vaccinated and
challenged pigs (group 3) (P<0.05*, P<0.001†).
Group 2
IFN-γ SC
Stimulation Index

Materials and Methods
Twenty piglets were randomly divided into 4 groups.
Pigs in group 1 and 2 were vaccinated with FosteraTM
PCV at 21 days of age. Pigs in group 2 and 3 were
challenged with PCV2 at 35 days of age. Pigs in group 4
served as unvaccinated, unchallenged controls. Blood
samples were collected at between -14 and 28 days post
inoculation (dpi) for serological and immunological
testing [interferon-γ-secreting cells (IFN-γ SC) and cell
stimulation index (SI) and delayed type hypersensitivity
(DTH) response], and viremia. Tissue samples were
collected at necropsy for histopathological examination
and immunohistochemistry (IHC).
Results
Vaccinated pigs in group 1 and 2 have significantly
greater PCV2-specific IFN-γ SC, DTH, and higher SI of
peripheral blood mononuclear cells than non-vaccinated
pigs in group 3 and 4. In quantification of viremia, the
number of genomic copies of PCV2 in serum was
significantly less in vaccinated and challenged pigs
(group 2) compared with non-vaccinated and challenged
pigs (group 3). Histopathological lymphoid lesion score
and PCV2 antigen by IHC were also significantly less in
vaccinated and challenged pigs (group 2) compared with
non-vaccinated and challenged pigs (group 3).

Log10PCV2 genomic copies/mL

Figure 1. Log10PCV2 DNA load in blood between
vaccinated and challenged pigs (group 2) and nonvaccinated and challenged pigs (group 3) (P<0.001†).
8
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28

Group 3

102.78 ± 21.4†
1.75 ± 0.4

†

79.29 ± 15.9
0.99 ± 0.3

†

DTH

14.07 ± 2.73

7.52 ± 4.15

Lymphoid lesion score

0.625 ± 0.32

1.75 ± 0.71*

PCV2 antigen

9.76 ± 4.06

31.4 ± 4.1†

Conclusions and Discussion
The present study has demonstrated that a single-dose of
FosteraTM PCV induced PCV2-specific cellular immune
response on the basis of porcine IFN-γ SC, SI and DTH
response. A single dose schedule for FosteraTM PCV at 3
week of age has the advantage of improving cellular
immunity, and reducing the viremia (47.8%), lymphoid
tissue lesion score and PCV2 antigen compared with
unvaccinated and challenged pigs.
Acknowledgement
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Korea.
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Torque teno sus virus type 2 (TTSuV2) viral load is increased in experimentally infected pigs with moderate
clinical signs of classical swine fever

1
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Centre de Recerca en Sanitat Animal (CReSA), UAB-IRTA, Campus de la Universitat Autònoma de Barcelona, 08193
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Introduction
Torque teno viruses (TTVs) are small, non-enveloped viruses
with a circular single-stranded DNA genome, belonging to
the family Anelloviridae1. Currently, two species have been
found to infect swine (Torque teno sus virus [TTSuV] 1 and
2). The pathogenic role of TTSuVs is still under debate. To
date, different studies have linked TTSuV2 to postweaning
multisystemic wasting syndrome (PMWS) affected pigs2,3,
and TTSuV1 to PMWS and a porcine dermatitis and
nephropathy syndrome (PDNS)-like condition4,5. These
associations point out a pathogenic role of TTSuVs or may
indicate that TTSuVs replication is up-regulated under
disease conditions. In order to further explore the association
of TTSuVs with disease occurrence, the aim of this work was
to evaluate TTSuVs prevalence and viral load before and
after an experimental infection with a highly pathogenic
classical swine fever (CSF) virus (CSFV) isolate.

Discussion
CSF is a highly contagious viral disease causing
immunosuppression and high mortality rates. Taking into
account that up-regulation of TTSuVs in porcine circovirus
diseases might be linked to an immunosuppressive status, this
study was aimed to explore whether a disease that strongly

TTSuV1

Overall (56)
Healthy
animals

G I (11)

G II (7)

G III (24)

G IV (14)
Total diseased animals (45)

TTSuV2

T0

TN

T0

TN

VL

4.410

4.403

5.049a

5.443b
54 (96)

P

31 (55)

29 (52)

51 (91)

VL

4.522

4.411

4.760

4.973*

P

6 (55)

7 (64)

11 (91)

11 (82)

VL

4.625

4.712

5.232

5.437

P

5 (71)

5 (71)

7 (100)

7 (100)

VL

4.402

4.446

5.300a

5.846b,*
24 (100)

P

13 (54)

14 (58)

22 (92)

VL

4.226

4.171

4.753

5.123

P

7 (50)

5 (36)

11 (79)

12 (86)

VL

4.382

4.402

5.199a

5.536b,*

P

25 (56)

24 (53)

40 (89)

43 (96)

a,b

Different superscripts mean significant differences for mean viral
load comparing T0 and TN.
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Results
Results of qPCR and prevalence for TTSuV1 and 2 in the
different animal groups are summarized in Table 1. Only
TTSuV2 load increased significantly globally (and
specifically in Group III pigs) from T0 to TN. Significant
differences were observed at TN for TTSuV2 load between
healthy (group I) and moderately affected (group III) pigs.

Table 1. TTSuV1 and TTSuV2 mean viral loads (Log10
copies/ml of serum) and number of infected pigs with
prevalence (in parentheses) in the different studied groups,
before CSFV challenge and at time of necropsy.
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Materials and methods
Sera from 56 animals immunized against CSF using different
vaccination strategies6, and challenged with 105 TCID50 of
CSFV Margarita isolate, were used. Animals were grouped
into 4 categories based on the outcome of disease. Group I
(n=11) had no evidence of CSFV infection (no clinical signs).
Group II (n=7) displayed mild CSF signs. Group III (n=24)
showed moderate CSF symptoms. Finally, group IV (n=14)
included animals that suffered from severe signs of CSF;
those animals died around day 7 post-inoculation. All sera
were tested by a quantitative PCR (qPCR) method to detect
TTSuVs (3) at two time points: before CSFV inoculation (T0)
and at necropsy (TN) (between 7 and 13 days after challenge).
Prevalence and viral loads (Log10 copies/ml of serum) were
compared before and after CSFV challenge. Statistical
significance level was set at p<0.05.

affects the immune system would be able to affect prevalence
and loads of TTSuVs in serum of pigs naturally infected with
these viruses. Results indicated that TTSuV2 load in serum
increased after challenge with CSFV, mainly in the group of
pigs with moderate clinical signs. Such situation was not
observed for TTSuV1. Therefore, this study emphasizes the
different behaviour of both TTSuVs, as already found in the
PMWS background, and further supports the association of
TTSuV2 with disease occurrence.

IPVS 2012 KOREA
VO-066

| Virology & Viral Diseases-PCV2 |

Simple and rapid detection of ORF2 of porcine circovirus by DNA sensor
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Introduction
Porcine circovirus (PCV2) was one of the main causes of
pig losses all over the world. PCV2 was associated with
post-weaning multisystemic wasting syndrome (PMWS)
and PCV2-associated diseases. The clinical diagnosis of
PCV2 was done by examining the necropsy and tissue
lesions, and/or confirmed by immuno-histochemistry or
by in situ hybridization or polymerase chain reaction
(PCR) methods. These methods have limitations in the
complexity of time consuming, skill requirements, and
dependent on the laboratory works. These restrictions
were a barrier to expanding the use of disease
management in the field. The aim of this study was to
development a DNA sensor, for simple and rapid
detection of PCV2 virus in pigs, based on loop mediated
isothermal DNA amplification technique (LAMP)1 with
the fluorescent detection (bio-fluorescent)2.
Materials and Methods
Blood and tissues samples were collected from suspected
pigs that showed clinical signs or lesions from 20
commercial pig farms in the central part of Thailand. The
design and development of primers for amplification of
ORF2 DNA of PCV2 were studied. The DNA synthesis
reaction was study by using the specific primers. The
detection of ORF2 genes on the basis of fluorescence
was studied, with bio-fluorescent molecules bound to
DNA binder and DNA products, by using the DNA from
serum and/or tissues. The specificity and sensitivity tests
were performed. Finally, the samples were tested with
the developed DNA sensor.
Results and Discussion
There was some variation in the nucleotide sequences of
ORF2 of PCV2 virus, including the strain that found in
Thai. There was similarity of nucleotide sequence of
ORF2 from 85.69 to 99.20%. However, there were
differences in the nucleotide sequence of ORF2 between
3.06 to 4.59%. The designed primer was covering the
nucleotide sequence into six regions, including B3 B2 B1
and F3 F2 F1. The primer properties was showed the
thermodynamic property in accordance with the terms of
the LAMP reaction, the Tm was in the 59.30-60.95oC.
The mixture of primers can increase the amount of the
DNA of the ORF2 on the LAMP reaction. The DNA
product size was 180/226 nucleotide, when incubated the
reaction at 63oC for 40 minutes. The LAMP results were
comparative with the results of the PCR technique. The
specificity of the LAMP reaction was performed by
using the plasmid DNA containing the ORF2 gene as a
positive control1 (+1), the PCV2 virus as a positive
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control2 (+2), and tested with other viruses i.e. the
PRRSV-EU and -China strain, classical swine fever virus
(CSV), porcine parvovirus (PPV), porcine epidemic
diarrhea (PED), newcastle disease (NDV), white spot
syndrome virus (WSSV), infectious hypodermal and
hematopoietic virus (IHHNV), yellow head virus (YHV),
taura syndrome virus (TSV), and human influenza virus
(H1N1) (see Figure 1). The designed primers were react
directly with the positive control, plasmid DNA and the
PCV2 virus, however, were not react with the other
viruses. The results were in accordance with the PCR
method. The sensitivity detection of the reaction by using
a piece of the ORF2 gene of known copy number was
performed. The sensitivity of primers can detect at 100
copies of DNA. This was consistent with the detection
by PCR method. For the detection of DNA, the using of
fluorescence signal was used. The DNA binder and
analog DNA probe were showed the strong light
intensity and the fluorescence signal in the form of DNA
binder of the SYBR Green at the concentration of 600X
diluted. Fluorescence signal was expressed by the
amount of DNA of ORF2 genes. The specificity and
sensitivity were 98.1% and 100%, respectively. Take
into account, the overall time was 1 hour from the
extraction of genes to the detection process.
Figure 1. Specificity of the amplification of target ORF2
gene of PCV2.
LAMP

PCR
Fluorescent

Lane M: 100 nt ladder maker; LaneNTC: non template
control
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Mathematical modeling of porcine reproductive and respiratory syndrome virus infection in a pig herd
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Introduction
PRRS has been considered primarily a productionlimiting disease, and as such is of primary interest for
individual producers and for their herd veterinarians.
Mathematical modeling is a useful way to explain the
dynamics of infection or control strategy and has been
used before (Nodelijk et al., 2003; Evans et al., 2010).
The first objective of this study is to estimate parameters
important for understanding PRRS virus infection
dynamics in Ontario herds using observational data. The
second objective is to gain qualitative understanding of
PRRS virus dynamics when common infection control
practices are applied alone or in combination.
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Results
The maternal immunity duration was estimated to be 21
days and the transmission parameter of PRRS
transmission in nursery pigs was determined to be high
(9.76). Under the assumptions used in the mathematical
model, mass immunization with 100% efficacy applied
simultaneously to all sows can eliminate the infection if a
herd is closed for at least 5 weeks after immunization. If
the efficacy of mass immunization is below 100%, a
longer period of herd closure should be planned to
control the disease for a period of time and then the
disease might occur again (Figure 1).

Conclusions and Discussion
Mathematical model is a useful tool to guide the control
strategies. This study showed the possibility of PRRS
virus elimination in a herd, in general agreement with the
results of field observations. A transmission parameter,
which was relatively simple to obtain from diagnostic
data, was critical in building the model that described
PRRS virus dynamics.
References
1. Nodelijk, G., et al., 2003.Prev. Vet. Med. 60, 37-52
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Materials and Methods
The observational data included results of a PRRS
enzyme-linked immunosorbent assay (ELISA) on blood
samples from 795 newborn piglets sampled
longitudinally from seven swine herds in Ontario. A
random effect linear model was used to estimate the
decay of maternal immunity and random effect Poisson
regression was used to estimate a transmission parameter.
Based on the parameters estimated from the data and
additionally obtained from the literature, the productionstage
structured
susceptible-infectious-resistant
deterministic mathematical model for sows and the agestructured maternally immune-susceptible-infectiousresistant model for nursery pigs were built to include
herd demographics and dynamics of PRRS virus
infection in a 1000-sow herd. The herd was assumed to
be completely susceptible and was seeded with one
infectious sow. It was further assumed that transmission
from piglets to sows does not occur, and that
transmission between different batches of growing pigs
does not occur due to all-in-all-out management. Control
strategies included mass immunization with different
immunization efficacy (IE).

Figure 1. Prevalence of PRRS infection in 10-week old
nursery pigs in herds which are immunized with different
immunization efficacy (IE) in sows at week 10 after the
first infection introduced and then closed for 6 weeks
followed by successful acclimatization
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Detection of highly virulent Chinese-type porcine reproductive and respiratory
syndrome virus (H-PRRSV) by a field PCR platform-POCKIT
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Introduction
Porcine Reproductive and Respiratory Syndrome (PRRS) is
considered one of the most economically important diseases
affecting swine industry worldwide. In 2006, outbreaks of
highly pathogenic PRRS in most areas of China have been
suggested to be caused by highly virulent Chinese-type
PRRSV (H-PRRSV) strains. A highly sensitive field diagnostic
platform is an essential tool for farmers to effectively control
the infectious diseases. It allows quick decision making to
avoid significant economic impact.1
To facilitate rapid identification of H-PRRSV, a field PCR
platform, POCKIT, was developed. POCKIT is a qualitative
PCR detection system based on insulated isothermal PCR
(iiPCR). The PCR reaction is driven by the Rayleigh-Bénard
convection principle.2 A natural thermal convection
phenomenon is induced inside a capillary tube with a single
heating source applied at the bottom, which results in a
temperature gradient between 60oC to 95oC inside the tube.
The convection will repeatedly circulate the reagents through
different temperature zones for the three steps of PCR –
denaturing, annealing, and extension respectively.
Here we report that field tests were conducted to detect HPRRSV by POCKIT and compare with an established realtime PCR method. We found POCKIT system was capable of
detecting the field samples effectively and was as good as realtime PCR.
Materials and Methods
Total of 71 clinical samples were collected at National Center
for Veterinary Diagnosis (NCVD) at Hanoi, Vietnam. Clinical
samples were grinded by glass beads manually with 8 ml of
PBS buffer (4ml for tonsil). All tissue broths were put in
individual 15ml centrifuge tube then subjected to centrifuge for
10 minutes at 2500rpm. Supernatant was collected and
the preparation of nucleic acid extracts using either Invitrogen
PureLink TM Viral RNA/DNA Mini Kit or QIAGEN RNeasy
Mini Kit. The extracted nucleic acid was divided into two equal
parts: one part for POCKIT iiPCR assay, and the remaining
part for the established real-time PCR method at NCVD. For
POCKIT, a set of specific primers and a FAM labeled TaqMan
probe were designed to detect the H-PRRSV but not the
normal strains including Asian origin, North America origin,
and European origin.
Results
Nucleic acid from 71 clinical samples was tested using both
POCKIT and the established real-time PCR method at NCDV,
Hanoi, Vietnam. The results showed that the POCKIT system
was capable of detecting the field samples effectively. When
compared to the real-time PCR results, POCKIT showed 100%
agreement (71/71), with a 95% confidence interval of 93.85%100%. Positive percent agreement is 100% (47/47), with a 95%
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confidence interval of 90.98%-100%. Negative percent
agreement is 100% (24/24), with a 95% confidence interval of
83.69%-100% (Table 1). In addition, nucleic acid samples
from various clinical samples including PRRSV European
strain, Foot-and-Mouth Disease, PED, TGE, CSF, PRRSV
North American Strain, and PCV-2 were checked as the
specificity control and the results were all negative using
POCKIT (Table 2).
Table 1. Detection of H-PRRSV using POCKIT and the
established real-time PCR method at NCVD
NCVD real-time PCR method
H-PRRSV (+)
H-PRRSV (-)
Total
H-PRRSV (+)
47
0
47
H-PRRSV (-)
0
24
24
Total
47
24
71
Total agreement = 100% (71/71) (95% CI=93.85%-100%)
Positive percent agreement = 100% (47/47) (95% CI=90.98%-100%)
Negative percent agreement = 100% (24/24) (95% CI=83.69%-100%)

POCKIT
iiPCR
method

Table 2. Specificity of POCKIT H-PRRSV iiPCR method
Virus Type

POCKIT iiPCR Method

PRRSV (European strain)
PRRSV (North American strain)
PCV-2
FMD
PED
TGE
CSF

ND*
ND
ND
ND
ND
ND
ND

*: ND means “not detectable”

Conclusion and Discussion
The results presented here show POCKIT system can detect HPRRSV effectively and specifically. The POCKIT system is
specially aiming for the field diagnosis though it can be used
for reference labs for screening tests. It comes in as a carry-on
hard-shell suitcase package including a POCKIT nucleic acid
analyzer, a mini-centrifuge, and two micro pipettes. The
reagents are lyophilized for room temperature shipping. The
system can take up to eight samples per run. The total run time
from sample to result is less than 1.5 hours. With its high
sensitivity and specificity, ease-of-use, and short-turn-aroundtime, POCKIT can provide farmers and field consultants a
powerful tool for veterinary disease management.
References
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(HP-PRRS) virus by a field PCR platform “POCKIT”
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Results
Table 1 shows the results of comparison in detection of
HP-PRRS virus between POCKIT iiPCR and Taqman
real-time RT-PCR. When compared to the real-time PCR
results, POCKIT showed 100% agreement (71/71), with
a 95% confidence interval of 93.85%-100%. Positive
percent agreement is 100% (47/47), with a 95%
confidence interval of 90.98%-100%. Negative percent
agreement is 100% (24/24), with a 95% confidence
interval of 83.69%-100% (Table 1). In addition, nucleic
acid samples from various clinical samples including
PRRSV European strain, Foot-and-Mouth Disease, PED,
TGE, CSF, PRRSV North American Strain, and PCV-2

Table 1. Detection of HP-PRRS virus using POCKIT
and Taqman real-time RT-PCR method
Taqman real-time RT- PCR
HP-PRRSV
H-PRRSV (-) Total
(+)
H-PRRSV (+)
47
0
47
POCKIT
H-PRRSV (-)
0
24
24
iiPCR
Total
47
24
71
Total agreement = 100% (71/71) (95% CI=93.85%-100%)
Positive percent agreement = 100% (47/47) (95% CI=90.98%-100%)
Negative percent agreement = 100% (24/24) (95% CI=83.69%-100%)

Table 2. Specificity of POCKIT H-PRRSV iiPCR method
Virus Type
PRRSV (European strain)
PRRSV (North American strain)
PCV-2
FMD
PED
TGE
CSF

POCKIT iiPCR Method
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Discussions
The present study showed that POCKIT could detect HPPRRS virus in the field samples as effective as real-time
RT-PCR. It also showed the specificity of POCKIT test
system as it did not detect the other common viruses in
pig production as well as the other strains of PRRS virus
either of North American or European genotype.
POCKIT system is specially aiming for on-site diagnosis
in the field though it can be used for diagnostic
laboratories for screening purposes. It comes in as a
carry-on hard-shell suitcase package including a
POCKIT nucleic acid analyzer, a mini-centrifuge, and
two micro pipettes. The reagents are lyophilized for
room temperature shipping. The system can take up to
eight samples per run. The total run time from sample to
result is less than 1.5 hours. With its high sensitivity and
specificity, ease-of-use, and short-turn-around-time,
POCKIT system would provide farmers and field
consultants a powerful tool for disease management by
quick and accurate on-site diagnosis of HP-PRRS.
References
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Materials and Methods
Total of 71 clinical samples were used for validation that
were submitted from high mortality cases of pigs to
National Center for Veterinary Diagnosis at Hanoi,
Vietnam. RNA extraction was carried out using
QIAGEN RNeasy Mini Kit according to the
manufacturer’s protocol. The extracted nucleic acid was
tested at the same time by both POCKIT iiPCR assay
and Taqman probe real-time RT-PCR assay described by
Xiao, et al. (3).

were checked as the specificity control and the results
were all negative using POCKIT (Table 2).
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Introduction
The outbreaks of HP-PRRS have been reported in seven
countries in Southeast and East Asia by 2011 since its
emergence in China in 2006 causing severe economic
loss in pig production in those countries (1). Quick
diagnosis and containment is essential for the effective
control of HP-PRRS as for the other infectious diseases.
A field PCR platform “POCKIT” was developed to
facilitate rapid detection and identification of HP-PRRS
virus. POCKIT is a qualitative PCR detection system
based on insulated isothermal PCR (iiPCR). It uses a set
of specific primers and a FAM labeled TaqMan probe.
The PCR reaction is driven by the Rayleigh-Bénard
convection principle (2). Natural thermal convection
phenomenon is induced inside a capillary tube with a
single heating source applied at the bottom, which results
in a temperature gradient between 60oC to 95oC inside
the tube. The convection will repeatedly circulate the
reagents through different temperature zones for the
three steps of PCR i.e. denaturing, annealing, and
extension respectively.
Here we report the validation results of POCKIT for the
specific detection of HP-PRRS virus in comparison with
an established real-time PCR method.
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Effect of vaccination of piglets during an acute PRRSv disease outbreak
C. del Prisco¹, A. Agueda¹, R. Menjón², M. Jiménez ², J. V. Lopez², J. M. Bollo²
¹ Nutriganse, Tabladillo (Segovia), Spain
² MSD AnimalHealth. c/ Cantabria 2, Edificio Amura 28.108 Alcobendas, Madrid. Spain
jesusmaria.bollobernabe@merck.com
Introduction
The aim of this study was to investigate the effects of
vaccinating piglets during a PRRS disease outbreak.
Material and Methods
The trial was conducted on a 760-sow farm (purebred Iberian)
in central Spain. The farm operated a 2-phase system
producing batches of 20 kg pigs every three weeks to be
fattened at a separate site. All its own replacement gilts were
produced by the farm, but they were reared on an
independent unit. The herd had a high health status, being
negative for PRRS, and Aujeszky’s. M. hyopneumoniae had
been confirmed serologically, but the herd had not been
vaccinated because there had been no clinical signs. In early
January 2011, a slight increase in abortion rate was recorded.
The presence of PRRS virus was diagnosed by PCR, but
because the sows and piglets exhibited hardly any clinical
signs in the following few months, it was decided not to begin
vaccination. However, the mortality rate increased
significantly in the piglets weaned in July 2011. Dyspnea and
depression were observed, with reduced growth rate beyond
55 days of age. At necropsy, there was clear evidence of
interstitial oedema in the lungs, apparently with no secondary
bacterial involvement. Ten individually identified animals
were blood sampled at 28,37,47,56 and 70 days of age for
serological monitoring (ELISA IDEXX X3), in order to
investigate the pattern of infection (see Graph 1).
Graph 1. %age +ve PRRS titers over time.
% positive titers
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Due to the severity of the disease and the serological profile,
it was decided to vaccinate the piglets against PRRS (single
2ml dose of Porcilis PRRS® at 2 weeks old). Sows were not
vaccinated at this stage.
For the purpose of analysis, the piglet mortality data were
split between 4 groups: Group A: Unvaccinated, with no
clinical signs; Group B: unvaccinated, showing signs of
PRRS; Group C: vaccinated with Porcilis® PRRS; Group D*:
unvaccinated. *After Group C animals had been removed, it
was possible to empty the nursery facilities completely for
some days. As the previous occupants were vaccinated, it was
decided not to vaccinate the next batch (hence the
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unvaccinated Group D). Statistical analysis was by Pearson’s
chi-square test (IBM SPSS Statistics 19).
Results
Mortality rates per batch, and the comparison between groups,
are shown in Tables 1 and 2.
Table 1. Mortality rates per batch
Weaning date
18/05/2011
08/06/2011
27/06/2011
20/07/2011
10/08/2011
31/08/2011
21/09/2011
12/10/2011
03/11/2011
24/11/2011

Nº animals
629
570
720
667
677
680
897
656
671
685

% losses
3.66
2.98
3.19
14.24
13.59
14.26
4.68
4.12
6.26
9.93

Group
A
A
A
B
B
B
C
C
C
D

Table 2. Comparison of mortality rate between groups
Group
A
B
C
D

Nº animals
1919
2024
2224
685

% mortality
3.3
14.0
5.0
9.9

Group A had significantly less mortality than Groups B, C
and D: p<0.001, p=0.008 and p<0.001, respectively. Group
B had significantly greater mortality than Groups C and D:
p<0.001 and p=0.007 respectively. Group C had significantly
less mortality than Group D p<0.001.
The greatly increased losses in Group B were the result of the
acute PRRS outbreak. Vaccination (Group C) appeared
largely to reduce the problem, though it remained in the
unvaccinated Group D.
The production cost of a 20 kg Iberian pig was estimated at
55 €. Taking account of vaccination costs, the ROI for Group
C was a 3.7 and 2 improvement over Groups B & D (even
ignoring their treatment costs, reduced growth, % runts).
Conclusions and Discussion
Porcilis® PRRS vaccination in 2-week old piglets was an
effective and profitable measure in the management of an
acute outbreak of PRRS. In January 2012, piglets and sows
were vaccinated (Porcilis® PRRS IDAL) as part of the
continuing strategy to stabilize the farm.
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Safety and efficacy of Porcilis PRRS applied intradermally(Idal ) during an acute outbreak of PRRS
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Introduction
The study evaluated the safety and efficacy of
Porcilis®PRRS applied intradermally using an IDAL®
device during an acute outbreak of PRRS.

Table 1. % age abortions and farrowing rate in 3 periods

Materials and Methods
The study involved a closed herd of 400 sows in central Spain.
The farm was positive for PRRSv, M. hyopneumoniae and
PCV2. Piglets were vaccinated against the latter two. Because
incoming sows were PRRS-negative, they were vaccinated
using only a Spanish attenuated strain of PRRSv (2 doses) on
their arrival (at about 6 months of age) and 3 weeks later.
Throughout 2010 and the first few months of 2011, the
clinical PRRSv position was stable, in that reproductive
parameters in the sows were acceptable, and the growing pigs
had seroconverted by 10 to 12 weeks old without any signs of
PRRS. Between 18 and 22/9/11, there were 15 late abortions
(between 98 and 107 days of pregnancy), and a large increase
in the rate of premature farrowings, resulting in reduced
viability of the piglets and consequent losses. Samples taken
from aborted sows on 20/9/11, were confirmed positive for
PRRSv in the laboratory on 22/9/11.
Due to the severity of the outbreak and the clear diagnosis,
the mass vaccination of all breeding stock was begun on
23/9/11(in the face of the outbreak) using Porcilis® PRRS by
the intradermal route (by IDAL® device), with a second dose
21 days later. Subsequent replacement gilts were vaccinated
according to the original scheme, but using Porcilis®PRRS
instead of the Spanish strain vaccine. Statistical analyses were
by T test, Levene test and Pearson’s Chi-square test (IMB
SPSS Statistics 19).

After vaccination, the %age abortions even improved on the
figure prior to the outbreak. From the day of vaccination to
21/2/12 (151 days), only 3 abortions were reported, and the
farrowing rate returned to the pre-outbreak level. Many
aborted sows returned to estrus rapidly, and by October 2011,
Return to Estrus was normal (Table 2).

Nº abortus

5
4
3

Jun-Jul11
9.6 b
68.9 b

Aug-Oct11
0.4 a
80.9 c

Table 2. %age Returns to Estrus
% return to estrus
ª b: p<0.001; bc: p<0.05

Sep10-Jun11
10.9 ª

Jul-Aug 11
21.5 b

Sep-Oct 11
13 c

The abortion outbreak had an obvious and significant effect
on piglet losses recorded between the first and second periods
(p<0.001) and a significant (opposite) effect between the
second and third period (p=0.001) (Table 3).
Table 3. %age losses during lactation
% losses in lactation
ª b: p<0.001

Aug11
15 ª

Sep-Oct11
26.4 b

Nov-Dec11
18.6 ª

There was a slight increase in losses in the third period caused
by a problem of low environmental temperature in the
accommodation during the winter.
The number of piglets/sow/year are shown for three relevant
periods in Table 4.
Table 4. Number of piglets weaned/sow/year
No.of piglets/sow/year
ª b: p<0.013

Jan-Sep 11
22.7 ª

Oct-Nov11
14.73 b

Dec11
22.91

Though not statistically significant, it can be seen that the
numbers improved during the third period (these piglets were
from sows vaccinated a month before farrowing).
The PRRS outbreak led to 8.4% increase in abortions and
10.6% increase in returns to estrus. Assuming an average loss
of 100 and 21 non-productive days respectively, and a cost of
2€ per non-productive day, leaving aside other factors, the
outbreak cost 21.25 €/sow. So vaccination could be said to
have produced an 18-fold ROI.
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Farrowing rates and %age abortions prior to the outbreak,
during the problem, and after Porcilis® PRRS vaccination,
are shown in Table 1. (The months refer to the period in
which the sows were mated.)

Conclusions and Discussion
This trial demonstrated the importance of rapid diagnosis and
immediate intervention in outbreaks of PRRS. Porcilis®
PRRS was shown to have good safety and efficacy, and also
to be profitable.
References
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Graph 1. Abortions before & after vaccination on day 0

Sep10-May11
1.2 ª
84.3 ª
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Results
Following vaccination, no adverse effects were observed, and
only a single abortion was recorded for the eighteen days
following vaccination (Graph 1) indicating the safety and
efficacy of the treatment.

% abortions
Farrowing rate
ª b: p<0.001; bc: p=0.005
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Evaluation of the immunogenic and protective capacity of a transmembrane protein of Haemophilus parasuis
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Material and Methods
Twenty-two 3-week old pigs were divided into 2 groups.
Highly purified H. parasuis OppA expressed in E. coli
(GenScript, Piscataway, NJ, USA) were used as antigen
for the vaccine. One group was vaccinated twice (days 1
and 14) IM using a 1 ml dose containing 200 µg/ml of
OppA in oil-in-water adjuvant (Triagen®) and the
control group received adjuvant only. All 22 pigs were
inoculated intranasally with 1010 CFU of H. parasuis on
day 34 of the experiment. Following challenge, pigs
were monitored closely and euthanized as soon as
evident clinical disease was observed or at day 41 of the
experiment. Lesions observed at necropsy were recorded.
All pigs were bled prior to vaccinations, challenge and
euthanasia. Serum samples were tested by H. parasuis
OppA commercial ELISA assay (BioChek, Reeuwijk,
Holland). Samples with S/P value above 0.5 were
considered positive. Fisher’s exact test and MannWhitney U test were used to compare data.
Results
IgG responses were detected in OppA-immunized pigs
after the first vaccine dose (Figure 1), reaching higher
levels after the second dose of vaccine. As expected, no
specific antibody responses were found in control pigs.
On the day of challenge, ELISA S/P values were
5.94±0.66 for immunized animals and 0.004±0.008 for
negative controls. In order to characterize the protective
potential of OppA, vaccinated and control pigs were
challenged with the highly virulent strain Nagasaki. All
the pigs had fever after challenge, reaching the peak at
days 2 and 3 post challenge for control and vaccinated
groups, respectively. Three OppA-immunized pigs and
one control pig developed signs of severe disease and
therefore were euthanized within 4 days post-challenge.
Post-mortem examination revealed presence of fibrin in
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the peritoneal cavity and arthritis. The remaining pigs
that survived were necropsied 7 days post-challenge. At
necropsy, 4 out of 12 pigs presented pneumonia, 3 from
the control group and 1 from the vaccinated group. H.
parasuis could not be isolated from any of the pigs.
Figure 1. Serum IgG responses of pigs to H. parasuis
OppA throughout the experiment.

S/P

Introduction
Haemophilus parasuis is a frequent opportunistic
pathogen during concurrent viral infections and stressful
events1. Commercial and autogenous vaccines available
for H. parasuis do not provide complete cross-protection
among different strains and serotypes due to extensive
genotypic and phenotypic variation2,3. An efficacious and
universal vaccine against H. parasuis is needed to
improve protection against this agent and to reduce
economic losses associated with future reductions in
livestock antibiotic use. A highly immunogenic and
species-specific protein (OppA) was recently identified
in H. parasuis4. In this study, we evaluated the protective
characteristics of a H. parasuis OppA subunit vaccine.
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Discussion and Conclusion
The protection of pigs against infection with H. parasuis
has been a goal for researchers for some time. Although
many different vaccines have been developed, none of
them provide complete protection5. Whole cell vaccines
may reduce mortality, but are only useful against limited
number of serotypes. Many of the risks associated with
attenuated or whole-organism killed vaccines can be
avoided with subunit vaccines, which consists of specific,
purified macromolecules derived from pathogens. A
previous study has shown that H. parasuis OppA is
highly conserved and immunogenic among H. parasuis
strains4. However, our data showed that, even though
pigs developed a strong antibody response against H.
parasuis OppA vaccine, this vaccine was not protective
against the severe experimental challenge used in this
study.
References
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2. Oliveira S et al.: 2003, Am J Vet Res 64:435.
3. Oliveira S et al.: 2004, JSHP 12:123.
4. Macedo N et al.: 2010. Proc 21st IPVS Congress,
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Haemophilus parasuis seroprofiling in sows and their litters
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B Stammen1, B Minton2, D Amodie3, S Sornesen3, L Galina Pantoja3
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Introduction
An ELISA test for antibody detection against multiple H.
parasuis (HPS) serovars recently became available in the
US. To understand the value of this tool, serological
profiles were evaluated in vaccinated gilts, sows and
their litters.

of systemic antibodies. In farm 2 only 67% of pigs had
nasal colonization and none of the colonized piglets had
detectable antibodies even 4 wks later. Our results also
indicated that nasal colonization did not elicit a systemic
antibody response. Prevalence of HPS colonization at
weaning was high.

Materials and Methods
Serological profiles were evaluated in two farms. Gilts in
farm 1 received 2 doses of an attenuated commercial
HPS vaccine (ParaSail, Newport) at 13 and 17 weeks of
age and farrowed ~29 weeks later.
Gilts in farm 2
received 2 doses of an autogenous killed HPS vaccine
between 18-23 weeks and 28 weeks of age and these
gilts farrowed ~21-24 wks later. To measure
seroconversion, 10 gilts were bled before and 2 wks after
vaccination at each farm. Ten P1, P2 and P3 sows were
bled respectively within 24 hrs post- farrowing. Two
piglets were tagged per litter and bled at 1, 3, 5 and 7
weeks of age (60 pigs/ farm, 20 per parity). Crossfostering was discouraged for the first 24 hrs. Nasal
swabs were collected at weaning (3 weeks of age). Blood
samples were tested with the OppA ELISA test
(BioCheck) and nasal swabs were tested by PCR at the
UMN-VDL. The mean ELISA S/P ratios (MSPR) and
the % of positive by serology (%POS) and PCR were
calculated. The effect of parity on MSPR in the piglet
was evaluated using the SAS Proc Mixed procedure
(SAS 9.2, Cary, NC) and results were tested at the 5%
level of significance.

Figure 1. HPS Mean S/P ratios and % positive in farms
1 and 2 (top and bottom).
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Results and Discussion
The new ELISA test targets antibodies against the OppA,
a protein universally found across HPS serovars. OppA
is a marker for systemic antibodies. Gilts from both
farms had clear HPS seroconversion 2 wks postvaccination (test cutoff is 0.5 S/P ratio). In farm 1, gilts
had an increased MSRP from 0.078 to 3.36 and %POS
from 0 to 100%. In farm 2, gilts had an increased MSPR
from 0.16 to 1.43 and %POS from 10 to 90%. P1 litters
had higher MSRP compared to P2 and P3 in both farms.
At farm 2 those differences were statistically significant
at wk 1 and 5, P1 pigs had a significantly higher MSPR
than P2 and P3 pigs. At wks 3 and 7, P1 pigs had a
significantly higher MSPR compared to P3 litters.
Serological profiles (Figure 1) showed that maternallyderived antibodies (MDA) decay by 3 wks of age, earlier
than previously reported1. Nasal swabs from 100% of
piglets in farm 1 were positive to HPS even though a
fraction of those pigs had detectable systemic MSPR.
This indicates that colonization occurred in the presence
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Pigs 1 wk
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Pigs 5 wks

Pigs 7 wks

Seroconversion following vaccination in gilts and MDA
were detected. Seroprofiling will be useful to time the
introduction of naïve gilts into the reproductive herd
once seroconversion has been established and before
circulating antibodies decay. In the piglets, MDA were
short lived and the MSPR appeared to be influenced by
vaccine type. Therefore, in high risk farms piglet
vaccination or sow vaccination pre-farrow and across
parities should be considered. Nasal colonization was
widespread at weaning time and may occur in the
presence of MDA. Nasal colonization did not appear to
elicit systemic antibody responses.
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Effect of enrofloxacin treatment on the colonization status of Haemophilus parasuis in pigs
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Materials and Methods
Twenty three weaned pigs positive for HPS by PCR were
divided in two groups and blood samples and nasal and
tonsil swabs collected from all pigs. Twelve pigs in the
treatment group (TG) received a dose of enrofloxacin IM
(7.5 mg/Kg Baytril, Bayer Animal Health) at 24 h post
arrival. Eleven pigs in the control group (CG) received
saline. Pigs were monitored for 15 days and were
sampled every day by tonsillar and nasal swabs, which
were tested by qPCR. At 4, 8 and 15 days post treatment
(DPT), 4 pigs were euthanized. At necropsy, swabs were
collected in duplicates, one submitted for bacteriological
examination and the other was tested by qPCR.
Differences between the proportion of HPS positive pigs
in treated vs. control groups at each sampling time point
were calculated using Fisher’s Exact Probability Test,
with Bonferroni correction (α = 0.003).
Results
Pigs in the CG tested positive throughout most of the
study, while all pigs in the TG tested HPS negative by
qPCR at 1 DPT and the treatment effect persisted
partially until 12 DPT. The average of CFU/reaction/day
for tonsil and nasal indicate that the daily bacterial load
was less in the TG than in the CG. The proportion of
positive pigs was statistically higher in the CG than in
the TG (P-value < 0.003) (Figure 1). Four HPS isolates
were recovered at 15 DPT.

Figure 1. Percentage of positive pigs by qPCR in the
nasal cavity from control and treatment groups by day.
Nasal Swabs
% of detected positive pigs

Introduction
Haemophilus parasuis (HPS) is one of the first
pathogens to colonize pigs after birth, but factors
involved in systemic invasion and colonization are
largely unknown. Therefore, a better understanding of
HPS colonization over time is necessary for prevention
and control of the disease. Antibiotics are used to prevent
and control disease and enrofloxacin is considered
efficacious against HPS. However, limited information is
available on the effects of enrofloxacin on HPS
colonization. Therefore, the objective of this study was
to evaluate the effect of enrofloxacin in HPS
colonization in weaned pigs.
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Figure 2. qPCR results from all pigs during the duration
of the study.

Discussion and Conclusion
Enrofloxacin treatment significantly reduced the number
of pigs colonized with HPS and this effect was mostly
seen during the first week post treatment. Enrofloxacin
also reduced the presence and load of HPS on the nasal
cavity and the tonsils of naturally colonized pigs, but was
unable to completely eliminate the organism. Further
research is needed to evaluate the lasting effect of
enrofloxacin in HPS colonization patterns and disease
dynamics.
References
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Introduction
Haemophilus parasuis is the causative agent of Glässer’s
disease in pigs1. Once the disease has affected the herd,
antimicrobial therapy, in association with good
management, could be very useful to treat Glässer’s
disease outbreaks. Marbofloxacin (MB) is a secondgeneration fluoroquinolone widely used in veterinary
medicine to treat respiratory diseases in pigs. To our
knowledge, there is no information available on how
antibiotic treatment affects the colonization of H.
parasuis. Taking into account that fluoroquinolones are
usually used to treat respiratory diseases in pigs, the
goals of the present work are to study the colonization of
H. parasuis in pigs treated with 8 mg/kg body weight
(bw) dose of marbofloxacin in one shot.
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1. Rapp-Gabrielson, V., et al., 2006, Diseases of swine,
9th ed.; pp 681-690.
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Results
Seventeen and twenty animals were used for control and
treatment group throughout the trial, respectively
because three animals of the control group died and they
were excluded from the study. The percentage of positive
animals to H. parasuis detected by PCR at days 0, 1, 7,
14 and 28 is shown in Figure 1.
Significant differences between both groups were found
at 1 and 7 days after treatment. However, at days 14 and
28 post-treatment the difference in H. parasuis
colonization between the groups disappeared.

Conclusions and Discussion
The treatment with marbofloxacin at a dose of 8 mg/kg
body weight in one shot by intramuscular route reduced
the percentage of positive animals toH. parasuis in the
nasal cavity during short periods of time after the
application of this antibiotic. This result indicates that
this treatment may be useful to control the disease
produced by this bacteria both at individual and
population basis although a complete elimination of the
bacteria was not possible.

Oral Sessions

Materials and Methods
The study was carried out in a farm with clinical cases of
Glässer’s disease. 300 4-week-old crossbred pigs were
randomly divided in two groups and placed in
independent rooms with independent ventilation.
Treatment group received 8 mg MB⁄ kg bw in one shot.
Animals of the control group were sham injected
intramuscularly with the same volume of physiological
saline. Treatments were applied at the beginning of the
nursery period. 20 piglets of each group were randomly
selected and tagged. Nasal swabs from those selected
piglets were taken on days 0, 1, 7, 14 and 28 after
administering the antibiotic.
The swabs were processed for DNA extraction with the
Nucleospin blood kit (Macherey-Nagel) following
manufacturer instructions and the extracted DNA was
used in a species-specific PCR to identify H. parasuis2.

Figure 1. Percentage of positive animals to H. parasuis
by PCR detection in nasal cavity. Animals treated and
non-treated with antibiotic (control) are represented with
white and black bars, respectively. Asterisk indicates
significant differences (p<0.05) between treatment and
control group.
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Characterization of two monomeric autotransporter proteins of virulent Haemophilus parasuis isolate SH0165
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Introduction
Haemophilus parasuis is the causative agent of Glässer
disease in pigs, and can cause the fibrinous polyserositis,
polyarthritis and meningitis under certain conditions.
Autoransporter is the simplest protein secretion
mechanism, and its passenger domains confer various
functions, such as adhesion, invasion, cytotoxicity and so
on1. Our group determined the genome sequence of H.
parasuis isolate SH0165 and found three functional
autotransporter genes. We speculated autotranspoters
might be related to H. parasuis infection and
pathogenesis. However, there has been no research about
monomeric autotransporter of H. parasuis yet. So we
preliminarily explored their location and functional
properties.
Materials and methods
Two monomeric autotransporter proteins of H. parasuis
SH0165, Hma2 and Hma3 (H. parasuis monomeric
autotransporter, two paralogous protein) were described
in the present study. The passenger domain’s location
was determined by western blot analysis of culture
supernatant, outer membrane protein and whole-cell
protein. Serum bactericidal assay were conducted manly
according to procedure reported by Cerdà-Cuéllar 2.
Results
Our results indicated Hma2 and Hma3 exist in both
bacterial outer membrane and supernatant, but their
passenger domain are subjected to cleaving after being
transported onto bacterial surface, only the passenger
domain of Hma2 is cleaved immediately but that of
Hma3 slowly (Figure 1). The interaction with host cells
showed that the secreted passenger domains are able to
adhere to the host cells, and serum bactericidal assay
indicated they enhance serum resistance of H. parsuis,
which implies the possible interaction with complement
system. In addition, testing of convalescent sera showed
Hma2 and Ham3 are antibody-positive, displaying they
are expressed in vivo.
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Figure 1. Determination of distribution of Hma2 and
Hma3 in whole-cell protein and culture supernatant by
Western blot.
Whole-cell protein
Time (h) 4 6 8 10 12 14
Hma2
Hma3

Culture supernatant
4 6 8 10 12 14

Conclusions and discussion
From this work, we found that Hma2 and Ham3 belong
to secreted proteins of H. parasuis, and there are
interaction with host cell and complement system.
Moreover, they are effectively expressed in vivo. These
data suggested that Hma2 and Ham3 probably play an
important ole in the course of infection and pathogenesis
of H. parasuis.
References
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Meta-analysis comparing growth performance, carcass characteristics, and water usage of pigs fed using
conventional dry or wet-dry feeders
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Introduction
Wet-dry feeders (WD) are those which provide a water
source within the feeder. Several studies have shown that
growing-finishing pigs fed using WD feeders had greater
feed intake and gain compared to those fed using
conventional dry feeders (CD); however, the differences
in feed efficiency were inconsistent among trials1. Also,
the availability of water within feeder is reported to
decrease the water usage and consequently reduce the
manure volume2. Therefore, our objective was to
perform a meta-analysis of available studies to evaluate
influence of the WD feeder on growth performance,
carcass traits, and water usage of growing-finishing pigs.
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Results
Pigs fed with WD feeders had greater (P < 0.01) ADG
(40 g/d) and ADFI compared with those fed with CD
feeders. However, there was no benefit in feed efficiency
(G:F). As a result of improved growth rate, final body
weight and HCW of pigs fed with WD feeders were 3.2%
greater (P < 0.01). For carcass traits, BF was greater (P <
0.01) and percentage lean was lower (P < 0.01) in pigs
fed with WD feeders compared to those fed with CD
feeders. Carcass yield and loin depth was not different
between feeder type. Water usage for pigs using WD
feeders was 1.4 L/pig/d less (P = 0.02) than for pigs
using CD feeders.

Conclusions and Discussion
The meta-analysis from 15 trials observed that pigs fed
with WD feeders had increased growth rate, feed intake,
final BW, and HCW. However, pigs fed with WD
feeders deposited more fat as indicated by greater BF
depth and lower percentage lean than those fed with CD
feeders. Some data3 suggest a possible interaction
between diet type (meal vs pellet) and feeder design. It is
speculated that with CD feeders, pigs fed pelleted diet
has improved G:F compared with those fed with meal
diet, but no differences in G:F between diet types when
fed with WD feeders. In this analysis, we accounted for
both types of feed (meal and pellet); however, because
there were only 3 trials that used pelleted feed we could
not detect any interactions. In conclusion, using WD
feeder in growing-finishing pigs can be beneficial in
growth performance and water usage. More data is
needed on the effect of WD feeder in combination with
different types of diet.
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Materials and Methods
The data used for meta-analyses were obtained by a
comprehensive search for published data via Kansas
State University Libraries using the internet and the ISI
Web of KnowledgeSM/CABI search engine including
data from theses and university publications. Criteria for
selection of data included the design of experiment
(CRD or RCBD), replicated treatments, and a clear
description or diagram of the WD feeder to confirm the
water source was indeed located within the feeder. 16
Thus, 15 trials were used for meta-analysis by using
PROC MIXED procedure of SAS (SAS Institute, Inc.,
Cary, NC). Means for feeder type (CD and WD) within
experiment and diet types (pellet or meal) were the
experimental units for all data analysis. Back fat (BF),
loin depth, and lean percentage in each study were
adjusted to a common hot carcass weight (HCW).
Results were considered significant at P ≤ 0.05.

Table 1. Meta-analysis of growth performance, carcass
traits, and water usage in pigs fed with conventional dry
(CD) or wet-dry (WD) feeders.
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Effect of different castration days on growth performance in nursery pigs
JC Jang, YD Jang, KH Kim, YY Kim
Department of Agricultural Biotechnology, College of Agriculture and Life Science, Seoul National University, Seoul,
Korea, yooykim@snu.ac.kr
Introduction
Castration means that a male loses the functions of the
testes. The pigs are usually castrated for managements.
However, the castration results in severe stresses to pigs
that cause in death and diseases. There have been many
suggestions with wide ranges for age of castration to
reduce the problems from castration surgery. The
castration age affects the immune response, disease
infection as well as the growth of nursery pigs. Therefore,
to determine adequate castration age, this experiment
was conducted to investigate the effect of different
castration days on the growth performance of nursing
pigs.
Materials and Methods
A total of 40 crossbred nursery pigs ([Yorkshire ×
Landrace] × Duroc; initial body weight: 1,565g at 1 day
after farrowing) were allotted to 4 treatments in 10
replicates by completely randomized design. The
treatments were 1) 1d - castration at 1 day of age, 2) 3d castration at 3 days of age, 3) 7d - castration at 7 days of
age, and 4) FP - female pigs. The data for growth
performance carried out by least squares mean
comparisons were evaluated by the least significant
difference multiple range tests using General Linear
Model (GLM) procedure.

Table 1. Effect of castration day on body weight of
nursing piglets
1d

3d

7d

FP

SEM

1 day

1,575

1,570

1,546

1,571

36.5

3 day

1,814

1,796

1,781

1,846

47.8

7 day

2,484

2,591

2,560

2,769

69.5

14 day

3,869

4,255

4,149

4,564

115.1

21 day

5,353

5,996

5,844

6,167

164.3

Table 2. Effect of castration day on average daily gain of
nursing piglets
1d

3d

7d

FP

SEM

1-3 day

119

113

118

138

10.6

3-7 day

168

199

195

231

8.8

1-7 day

152

170

169

200

8.3

7-14 day

198

238

227

256

9.5

14-21 day

212

249

242

229

8.5

1-21 day

189

221

215

230

7.7

Figure 1. Effect of castration day on ratio of body
weight (%) compared to piglets at 1 day of castration
120.0
110.0
100.0
90.0
%

Results
The pigs castrated at 1 day of age were the lowest in
body weight at 7, 14, and 21 days of age among all pigs
even though there was no significant difference by
castration days. The body weight of pigs castrated at 1
day of age was reduced about 3.0 and 4.3% at 7 days and
9.2 and 12.0% at 21 days of age compared with 3d and
7d treatments. The ADG of pigs castrated at 1 day of age
was the lowest among treatments. During 3 to 7 days of
age, all of the castrated pigs regardless of castration age
have lower ADG compared with female pigs. However,
the trend of lower ADG was maintained in the pigs
castrated at 1 day of age during the whole experimental
periods.

80.0
70.0
60.0
50.0
1d

1 day
100.0

3 day
100.0

7 day
100.0

14 day
100.0

21 day
100.0

3d

99.7

99.0

104.3

110.0

112.0

7d

98.1

98.2

103.0

107.3

109.2

FP

99.7

101.8

111.5

118.0

115.2

Conclusions and Discussion
Piglets castrated at 1 day of age have a growth check
(body weight and ADG) from 3 days of age (2 days after
castration). Piglets castrated after 3 days of age have
similar growth rate with female pigs. These results
suggested that the pigs should be castrated after 3 days
from birth to prevent the negative effect on growth rate.
References
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Mixed-sex vs. split-sexed penning. Does it matter at the commercial level?
S Jungst, C Neill, A Sosnicki, N Williams, G Shepherd
PIC Americas, Hendersonville, TN, USA
Introduction
A consistently asked question is ‘does it matter whether
barrows and gilts are penned together from wean to
finish (W-F)?’ Research has suggested that mixed-sex
pens resulted in gilts taking 4 d longer to achieve the
same weight as gilts penned separately from barrows.
(Pollmann, 1995). However, in large commercial
production systems, penning of pigs by sex is rarely
practiced because of time constraints. This trial was
conducted to determine how W-F rearing strategy (mixed
or split-sex) impacts average daily gain (ADG), live
weight (WT) and top quality pigs (TQP: full value
market pigs).

Trait
WT at start
WT at day 106
WT at end
ADG d 49-106
ADG d 106-148
ADG d 49-148
Top quality pigs
Early removals
Mortalities

Mixed Sex Pens
73.7t s
181.1 day
248.8±1.7
1.88±.02
1.63±.05
1.77±.02
94.1±.5
4.2±.4
1.7±.3

Split Sex Pens
74.4t s
181.7±1.9
247.2±2.0
1.88±.02
1.57±.05
1.75±.02
95.9±.4
2.9±.4
1.2±.2

Conclusions and Discussion
Results suggest that mixing barrows and gilts in the same
pen during the finisher period may need to be
reconsidered. Given the $4.22/pig advantage due to the
difference in top quality pigs and feed cost savings, there
is clear economic benefit to feeding barrows and gilts
separately.
References
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Results
During the nursery period ADG of the split-sex barrows
and gilts was .04 lb. / day faster than the ADG of the
pens of mixed sex pigs (Table 1: P < .05). There were no
statistical differences (sd) in the percentage of TQP,
mortalities, or early removals between the mixed-sex and
split-sex pens. During the finisher phase, pigs in the
mixed-sex pens grew .06 lb. / day faster from days 106 to
148 than the average for the pens of split-sex barrows
and gilts (P < .01). Average daily gain from the start of
the finisher period to day 106 and for the whole finisher
period were not sd between the mixed-sex and split-sex
pens (P > .10). Top pigs during the finisher period were
1.8 % higher when barrows and gilts were penned
separately compared to when they were penned together
(P < .01). The difference was due to a 1.3% lower early

Table 1. Finisher performance for mixed sex and split
sex pens.
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Materials and Methods
PIC337 x Camborough pigs (N=4,394) were utilized to
evaluate the effects of mixing barrows and gilts within
the same pen (mixed-sex) versus penning barrows and
gilts in separate pens (split-sex). Specifically the traits
evaluated were ADG and survival during the nursery and
finishing periods. There were 64 pens of mixed-sex pigs
and 32 pens of split sex barrows and 32 pens of split-sex
gilts. The pigs were housed in four rooms (2 rooms /
building). The first 49 days following placement were
considered the nursery period in the data analyses.
During the nursery period, pens of pigs were weighed at
day six, 21 and 49. The finisher period was from day 49
to 148. One intermediate weight was taken during the
finisher phase at day 106. During the finisher period,
barrows and gilts from the mixed sex pens were weighed
separately so that WT and ADG could be determined by
sex. Mortality and removals were recorded during the
nursery and finisher periods on an individual pig basis so
the percentage of pigs placed that survived, died, and
were removed could be calculated for the two treatments.
The feeding program consisted of four nursery diets and
five finisher diets. The same diets were fed to all
treatments.

removal rate for the split-sex pens (P < .05).The penning
treatment (mixed-sex versus split-sex) by gender (barrow
versus gilt) interaction was significant for WT at the start
of the finisher period and also at day 106. Barrows
placed in the mixed-sex pens were heavier than barrows
in the split-sex pens, while gilts in the split-sex pens
were heavier than gilts in the mixed-sex pens at these
two time periods. The mixed-sex versus split-sex by
barrow versus gilt interaction was highly significant for
the percentage of TQP in the finisher period (P < .001).
Top quality pigs for barrows in the split-sex penning
strategy was 4.2 % higher compared to the barrows in the
mixed-sex pens. But the difference in the TQP
percentage between gilts in the mixed-sex versus splitsex pens was only 0.1 % higher that favored the mixedsex pens. The difference in TQP during the finisher
period between the barrows in the mixed-sex and splitsex pens was due to the 2.8 % higher early removal rate
for the barrows in the mixed-sex pens and not because of
a difference in mortality rate. The primary reasons for
removals of barrows in the mixed sex pens were due to
lameness and injuries. Assuming the value of one extra
pig marketed is worth $200 then increasing pigs by 1 %
is worth $2.02. The 1.8 % difference in TQP by split-sex
penning yields an additional $3.64 / pig. This advantage
is due to a higher rate of TQP and the $0.58 / pig in feed
cost savings, split-sex penning will net producers an
additional $4.22 / pig versus mixed-sex penning.
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Effect of restricted movement of the piglets (cross fostering) on the weight at weaning in intensive pig
production farm
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Department of Pathology and Preventive Medicine, College of Veterinary Medicine, University of Concepcion,
Chillan, Chile, aruiz@udec.cl.

Introduction
The movement of pigs (cross-fostering) consists in
moving pigs or litters of piglets from bad milk producers
sows or with an excess of live births to good milk
producers sows and with available nipples to breastfeed
them, trying to homogenize litters in number and weight
as the productive potential of each female (1). In practice
the cross-fostering is executed more than once, often
after 24 to 48 hours (2), this is why it’s necessary to state
under national conditions the effect of restricting this
management on piglets after 12 hours of birth.
Materials and Methods
60 litters were used and randomly divided into 2 groups,
the experimental group (treatment 1) constituted by 30
litters with movement’s restrictions only before 12 hours
after birth, and the control group (treatment 2)
constituted by 30 litters with varieties movements during
the nursing period with the purpose of standardize litters.
The behavior of both litter groups was observed and the
weight gain and mortality during this period was
registered. The study was repeated twice, the next two
weeks of production, in order to have a total of three
replicas. To compare and analyze the weight gain at
weaning a non parametric analysis of variance KruskalWallis was used, which considered an alpha value equal
to 0,05. Additionally, the percentage of mortality was
analysis by chi-square test.
Results
The animals from the treatment 1 (with restriction of
movement at 12 hours) have on average a greater weight
gain at weaning than the treatment 2 in the first la the
third replica, been sadistically different. In the other hand,
the second replica showed a value that was lightly
greater in the treatment 2, but this difference was not
statistically different (Table 1 and 2). The differences
between both treatment were 0.27, -0.02 and 0.41 grams
in the first, second and third replica respectively.
Table 1. Average weight gain (grams) at weaning of the
different treatment, organizes by replicas.
Replica
Treatment
1
2

First

Second

Third

4.80
4.53

4.53
4.55

4.64
4.23
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Table 2. Kruskal Wallis analysis of the weight gain at
weaning.

In Table 3, it is possible to observe that the mortality was
allays greater in the treatment 2, without restriction of
movement, difference that was statistically different.
Table 3. Animals alive and dead of the different
treatment, organize by replica.
Replica
First
Treatment
Alive
Dead
1
333
14
2
328
25

Second
Alive
Dead
340
9
317
28

Third
Alive
Dead
338
9
323
24

Conclusions and Discussion
These results indicate that restriction of the pig’s
movement at 12 hours after birth will have a positive
effect in comparison with the most traditional
management, were the animals are moved more than
once, especially after the 12 hours after birth, in order to
homogenize the litter and help the smallest piglets. The
restriction movement in this study showed a positive
effect in the weight gain at weaning, been statistically
different in to of the three replicas, but in the other
replica, were it was observe a little difference in favor on
the control group, was no possible observe any
sadistically difference. Additionally, the restriction
movement showed a positive effect in the reduction in
mortality.
References
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Effect of supplementation of parm kernel meal with mannanase on growth and reproductive
performance of gilts
JC Jang, PS Heo, KH Kim, YY Kim
Department of Agricultural Biotechnology, College of Agriculture and Life Science, Seoul National University, Seoul,
Korea, yooykim@snu.ac.kr
Introduction
Because of bio-fuel production using corn-soybean and
other grains, demands for alternative feed sources have
been increased. Palm kernel meal is a byproduct of palm
oil production. Palm kernel meal has not been used as
swine feed because of high contents of mannan, which
barely digested in monogastric animals. However,
gestation sow diet need fiber sources for limited feeding,
and availability of palm kernel meal also increased with
mannanase which hydrolyzed β-1,4 glycosidic bond of
mannan. Therefore, this experiment was conducted to
adjust palm kernel meal and mannanase for replace cornSBM in gestation sow diet.

June 11 (Mon)

Results
Supplementation of palm kernel meal and mannanase did
not affect body weight gain and back fat thickness
change of primiparous pigs. (Table 1). Number of total
born, still born, mummy, live born were not significantly
different among treatments. Litter weight did not
affected by supplementation of palm kernel meal and
mannanase, but palm kernel meal and mannanase
interaction was observed in piglet weight. (Table 2).
composition of colostrums were analyzed and there were
no significant differences among treatments (Table 3).

Table 2. Effect of supplementation of palm kernel meal
on reproductive performance.

Table 3. Effect of supplementation of palm kernel meal
on colostrum composition.

Conclusions and Discussion
These results indicate that palm kernel meal could be
added in the gestation diet without mannanase.
Supplementation of palm kernel meal did not affect body
mass gain and reproductive performance. Though
interaction was observed in piglet weights, considering
number of piglets, supplementation of palm kernel meal
did not show negative results.
Reference
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Materials and Methods
27 F1 gilts with an average body weight 148.70 ± 8.30
BW were selected and artificially inseminated. Then gilts
were assigned one of five diets based on body weight
and back-fat thickness by CRD. The diets were: 1) CornSBM based diet, 2) 5% Palm kernel meal without
mannanase, 3) 5% Palm kernel meal with mannanase, 4)
10% Palm kernel meal without mannanase, 5) 10% Palm
kernel meal with mannanase. The gilts fed twice a day
with 1kg per each feeding until 110th day of age. At 0,
15, 35, 70, 90 and 110 days after service, body weight
and back-fat thickness were recorded and blood samples
were collected. After parturition, body weight and back
fat thickness of each sows were recorded, and numbers
and weights of total born, mummies, stillborn and born
alive were recorded at 12 h postpartum. Each treatment
was compared with other treatments with one-way
ANOVA, and palm kernel meal-mannanase effect and
interaction were analyzed with 2 x 2 factorial
arrangement.

Table 1. Effect of supplementation of palm kernel meal
on gestation body weight and back-fat thickness change.
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Effect of a GnRH analogue (Peforelin) on subsequent birth weight of piglets
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Introduction
Peforelin has been proven to influence the estrus behavior of
gilts and sows (1,2). Peforelin is a l-GnRH-III, inducing the
secretion of FSH from the pituitary (3). FSH could have an
effect on the oocyte quality, ovulation rate, embryonic
survival (4) and on the uniformity of the litters (5). The
purpose of this study was to investigate whether sows, treated
with peforelin had larger litters compared to untreated or
eCG-treated sows, and whether the administration of lGnRH-III could have an influence on the birth weight of
piglets and on the homogeneity of the litter.
Materials and Methods
Gilts (nG=70) and sows (nS=142) of 3 herds were randomly
allocated to 3 treatment groups: C-group (physiological saline
solution, 1ml, with nG=25 and nS=50), F-group (1,000 IU
eCG, Folligon®, with nG=17 and nS=42) and M-group (150µg
(gilts and pluriparous sows) or 37.5µg (primiparous sows)
peforelin, Maprelin®, with nG=28 and nS=50). Gilts were
injected 48(±1)h after the last supplementation of altrenogest
and sows 24(±1)h after weaning. Gilts were treated with
altrenogest (20mg/d po) for a period of 18 days. The
number of total born (TB), life born (LB) and stillborn piglets
(SB) in the subsequent litter was recorded. Every piglet born
(dead or alive) was individually weighed (BW) within 24h
after birth (n=3014). The coefficient of variation (CV) of the
birth weight within litter was calculated as a parameter for the
homogeneity of the litters. Differences between the 3 groups
were analyzed using one way ANOVA in SPSS 19.0.
Results
There was no significant difference in the TB, LB and SB
between the 3 treatment groups, independent of parity (Figure
1). LB of sows in the M-group had a significantly higher birth
weight in comparison to piglets of sows in the F-group
(p<0.05). In the primiparous sows, the difference between
birth weight in the M- and the C-group tended to be largest
(p=0.07). No significant differences were observed between
the CV of the litters (Table 1).
Table 1. Mean birth weight (BW) of 2,688 life born
piglets and the coefficient of variation (CV) of 212 litters
BW (kg)
CV
Group
C
F
M
C
F
All parities
1.40a
1.35b
1.42a
0.22
0.23
Primiparous 1.32a,b
1.26a
1.36b
0.21
0.22
Pluriparous
1.44a,b
1.39a
1.45b
0.23
0.24
a,b
: Differences between the groups are significant (p<0.05)
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M
0.23
0.22
0.23

Figure 1. Comparison of total born (TB), life born (LB)
and stillborn piglets (SB) between 3 treatment groups in
142 sows and 70 gilts.
15
Number of piglets

1

10

15.2

14.2
5

13.2
0.9

0

C-group

13.8
1.2
F-group

14.3
12.8
1.3

TB
LB
SB

M-group

Discussion and conclusion
Both litter size and homogeneity of the litters were not
affected by the use of GnRH-analogues, in accordance to
previous studies (6,7). In contrast to the eCG-treated group,
the birth weight of piglets born alive from sows injected with
peforelin was not negatively influenced. Moreover, in
primiparous sows, there was a tendency that birth weight
increased compared to the control group. Since Peforelin is
known to stimulate FSH in pigs (3) and FSH has been shown
to stimulate growth of follicles, resulting in higher quality of
oocytes and subsequent corpora lutea (8), treatment with
peforelin can lead to better quality piglets with a higher birth
weight. In conclusion, treatment with peforelin might
improve birth weight of piglets, in contrast with eCG treated
animals.
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Effect of birth weight on reproductive performance of gilts over two parities
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Figure 1. Number of total born piglets in gilts weighing
≤ 1.4/  1.4 kg at birth over two parities.
12,0

Total born (n)

Introduction
It has been reported that the birth weight has effects on
reproductive performance in replacement gilts1. A
heavier birth weight of 1.6 kg was associated with a
higher ovulation and embryo survival rate compared to
gilts weighing 0.9–1.3 kg at birth. This study was
conducted to investigate the reproductive performance of
gilts with different birth weights over two parities.

11.6

11,5

B

11,0
10,5
10,0
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Figure 2. Number of piglets born alive in gilts weighing
≤ 1.4/  1.4 kg at birth over two parities.
Born alive (n)

11,5
11,0

A

11.2
11.0

10.8

B

10,5

10.2

≤ 1.4
> 1.4

10,0
9,5
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Conclusions and Discussion
Results demonstrate that there are differences in the
reproductive performance in gilts depending on their
birth weight. The longer entry-breeding interval in
heavier gilts might be related to our finding that there
was a higher number of prepubertal gilts that had a heavy
birth weight (see2 for details). Results indicate that gilts
with heavier birth weights (i.e.  1.4 kg) perform better
than lighter gilts in terms of total born and piglets born
alive, at least for parity 2. Under the conditions of this
study with the genetic lines used it appears that, a birth
weight of  1.4 kg is the desired weight in order to
achieve optimum reproductive performance. However,
with increasing birth weight there was a higher risk of
being culled for lameness.
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Results
The interval entry-breeding increased slightly with
increasing birth weight (y = 0.024x2 + 0.26x + 14.6; r =
0.81), while WEI slightly decreased (y = -0.015x2 +
0.09x + 4.43; r = 0.59; both P < 0.05). The number of
total born piglets and born alive did not differ between
the birth-weight categories for both parities (434 and 350
farrowings for parity 1 & 2, respectively; data not
shown). However if re-considered for gilts with a birth
weight of < 1.4 vs.  1.4 kg, both total born and born
alive for parity 2 were higher in heavier gilts (Figures 1
& 2; P < 0.05). Lameness, “No Heat”, returns and
sudden death were the most prevalent reasons for being
removed from the sow herd. It appeared that lameness
increased with increasing birth weight.

≤ 1.4
> 1.4

10.7

1st Parity

Materials and Methods
The study was conducted in North Carolina, U.S.A.
Piglets used were born to purebred large white or crossbred large white and landrace sows from farm A (2,500
sows). Wean age averaged 21 days. Gilts were weaned
into an off-site nursery where they remained for 60
days before being moved into the off-site gilt finisher/
developer unit for another 120 days. At the age of 220
days gilts were shipped to sow farm B (7,300 sows)
where they remained as productive females, died or were
culled. A total of 139 litters were observed (sow litter: n
= 118; gilt litter: n = 21) between February and May
2010, and the birth weights recorded. A total of 470 gilts
were finally shipped to sow farm B, and the interval
between entry and breeding, the wean-estrus-interval
(WEI) after first farrowing, number of total and born
alive piglets for parities 1 & 2 as well as the culling and
death reasons were recorded. For statistical analysis,
piglets were grouped according to the birth weight
categories (≤ 0.8 to > 2.0 kg in 0.2 kg steps). Results
were statistically analysed using the software package
SPSS. The chi-square and t-test as well as the regression
analysis were used.

A

11.8
11.6
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Introduction
Birth weight has been shown to have an effect on growth
performance of grow-finish pigs1,2. The heavier the pigs
at birth the higher their weight at market age2. Flowers
reported that birth weight also has effects on
reproductive performance in replacement gilts3. This
might be due, at least in part, to different growth patterns
in heavy versus light born gilts. This study was aimed to
investigate growth performance and puberty attainment
of replacement gilts with different birth weights.
Materials and Methods
The study was conducted in North Carolina, U.S.A.
Piglets used in this study were born to either large white
purebred or large white/landrace cross sows from farm A
(2,500 sows). Wean age averaged 21 days. At weaning
gilts were moved into an off-site gilt nursery where they
remained for 60 days before being moved into the offsite gilt finisher/developer unit for another 120 days. A
total of 139 litters were observed (sow litter: n = 118; gilt
litter: n = 21) between February and May 2010. Data
recorded included birth, wean and nursery weight as well
as the weight at around 200 days of age. Gilts were
scanned for puberty using transcutaneous ultrasound as
previously reported4, and for backfat (BF) at P2. For
statistical analysis, piglets were grouped according to
their birth weight in categories (≤ 0.8 to > 2.0 kg in 0.2
kg steps). Results were statistically analysed using the
software package SPSS. The chi-square and t-test as well
as regression analysis were used.
Results
For all females born, a total of 704, 640, and 509 wean,
nursery and day-200 weights, respectively, were
available. The heavier the birth weights the heavier the
wean (r = 0.97), nursery (r = 0.99) and day 200 weights
(r = 0.99; all P < 0.05; Table 1), respectively. Average
BF ranged between 11.3 and 13.5 mm without obvious
differences between the birth weight categories (Table 1).
Of 509 gilts scanned for puberty, 196 (38.5 %) were
found prepubertal and 313 (61.5 %) pubertal. Gilts at
heavier birth weight categories seemed to be less often
pubertal at day 200 than lighter gilts (y = -0.91x2 + 5.6x
+ 57.6; r = 0.87; P < 0.05).
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Table 1. Growth performance and backfat (BF) in gilts
according to their birth weight (values are given as the
mean without SD)
Birth Weight

A

Weight
A

(kg)

BF (mm)
B

Category

Wean

Nursery

Day 200

Day 200

≤ 0.8

4.1

23.5

112.2

11.7

> 0.8 - ≤ 1.0

4.5

27.4

121.1

12.7

> 1.0 - ≤ 1.2

4.9

28.0

122.9

11.3

> 1.2 - ≤ 1.4

5.4

30.0

125.8

11.5

> 1.4 - ≤ 1.6

6.0

32.7

131.0

12.2

> 1.6 - ≤ 1.8

6.6

34.2

132.1

11.8

> 1.8 - ≤ 2.0

7.0

36.3

136.1

11.2

> 2.0

6.5

35.7

135.8

13.5

at 21 days of age; at 80 days of age.
B

Conclusions and Discussion
As observed with grow-finish pigs1,2 this study shows
that gilts being born small means being small at any
stage of their development. BF at 200 days was however
not effected by birth weight. In grow-finishers, % total
subcutaneous fat was lower in pigs with the higher birth
weight1. For this study it would mean that heavier born
gilts had relatively less BF and were thus leaner. Both
BF and body weight has been associated with puberty
attainment. It appears that neither BF nor body weight
alone determines the age at puberty, and it seems that it
is the body composition (muscle/fat ratio) that is more
crucial. In conclusion, gilts with higher birth weights are
heavier than smaller littermates throughout their growth
and at the time of breeding. This may have consequences
for their reproductive performance3.
References
1. Berard J et al.: 2008, Meat Sci 86, 845-851.
2. Beaulieu AD et al.: 2010, J Anim Sci 88, 2767-2778.
3. Flowers WL: 2011, Leman Conference, 139-142.
4. Kauffold J at al.: 2004, Theriogenology 61, 16351648
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Effect of body weight and Lianol supplementation before mating on litter size in gilts
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Introduction
The increase of the environmental temperature due to the
global warming has a potentially large impact on the pig
industry in Thailand1. The pig’s litter size is influenced
by season and ambient temperatures in some period of
gestation especially in the gilt’s litters2. Lianol® is a
complementary feed based on fermented potato protein.
Previous research demonstrated that supplementation of
Lianol® in gilts and weaned sows, increased litter size.
The aim of the present study is to determine the effect of
Lianol® supplementation for 2 weeks before mating and
body weight of the gilts on the litter size in gilts.
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Treatment

10
9
8
7

<140 kg

≥140 kg

Conclusions and Discussion
This study indicates that the litter size of gilts is not only
depending on feeding protocol but also on body weight.
Previous studies demonstrated that both the number of
ovulation3 and the weight of the uterus4 in gilts with a
body weight of >140 kg, was higher than in gilts with a
body weight of <140 kg. In the present study, gilts with a
body weight of ≥140 kg, might have had a higher
ovulation rate and a larger uterine capacity, compared to
gilts with a body weight of <140 kg. The
supplementation of Lianol tended to increase the litter
size in gilts weighing ≥140 kg. In conclusion, the litter
size of gilts is largely dependent on the body weight and
the supplementation of Lianol® is more effective in gilts
with a body weight of ≥140 kg.
References
1. Tummaruk P et al.: 2004, J Vet Med Sci 66: 477-482.
2. Tummaruk P et al.: 2010, J Agri Sci 148: 421-432.
3. Tummaruk P et al.: 2010, Proc. IPVS, p. 1103.
4. Tummaruk P et al.: 2010, Proc. IPVS, p. 1104.
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Results
On average, the body weight of the gilts was 138.9±7.3
kg. On average, gestation length, TB, BA, mummified
fetuses and stillborn piglet/litter were 114.5 days,
11.4±3.3, 10.5±3.3, 5.5% and 3.4%, respectively. Gilts
inseminated at a body weight of ≥140 kg had a larger TB
(12.9 vs. 10.7, P= 0.05) and BA (11.7 vs. 9.9, P= 0.13)
than gilts inseminated at <140 kg of body weight. The
supplementation of Lianol® tended to increase TB in
gilts with a body weight of ≥140 kg (12.3 vs. 13.6, P=
0.47) but not in gilts with a body weight of <140 kg
(Figure 1). At the same time, BA was higher in gilts with
body weight of ≥140 kg with Lianol® supplementation
compared to those without Lianol® supplementation
(12.0 vs. 11.4, P= 0.39).

16
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Materials and Methods
The current study included a total of 40 Landrace x
Yorkshire crossbred gilts. Gilts were accommodated in
conventional open houses. The gilts were individually
weighed before mating. They were classified according
to body weight into 2 groups: ≥140 kg (n= 13) and <140
kg (n= 27). Each group was split into two treatments: a
control (n= 22) and treatment group (n=18). The treated
gilts received Lianol® supplementation for 2 weeks
before mating. Mating was carried out by means of
conventional AI. The gestating gilts received about1.53.5 kg feed per day (15% CP, 2,900 kcal/kg ME and 0.8%
lysine). At farrowing, the total number of piglets born
per litter (TB), piglets born alive per litter (BA),
mummified fetus and stillborn were recorded. Multiple
ANOVA and student t-test were used to analyze the data.

Figure 1. Total number of piglets born per litter (leastsquare mean±SEM) in gilts with a body weight of <140
kg and ≥140 kg after Lianol® supplementation.
Total number of pigelts born/litter

1
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The economic benefit of heavier piglets: relations between birthweight and piglet survival and finisher
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Introduction
Increased selection for litter size has led to lower birth
weights of piglets. The first objective of this study was to
re-estimate the relations between birth weight, piglet
survival and technical performance including their
economic effects. Second objective was to evaluate
management factors affecting birthweight.
Materials and Methods
All TOPIGS nucleus farms have been recording birth
weight of individual piglets since 2008 and are recording
individual performance data. These data are
electronically exchanged with PigBase, a breeding data
base at the Institute for Pig Genetics. The dataset for
analysis consisted of 28 breeding farms. Each of these
farms recorded birthweights (including still born piglets
and mummies) on a minimum of 300 litters in the period
between 02/01/2008 and 30/01/2009. Weight is
expressed with an accuracy of 10 grams. The survey
study consisted of a questionnaire with 80 questions
about factors related to birth weight. Analysis was
conducted using SAS 9.2. Birthweight was pre-adjusted
across farms using the following equation:
birthweightijklm = µ + bl * tnbi + parityj +
yearseason(farm)k + farm * linelitterl + eijklm
Birthweight was adjusted to 14 piglets per litter.
Results
The data analysis showed a clear relation between
birthweight and piglet survival (Figure 1). 33% of piglets
with a birthweight of 700 grams survived. Piglet survival
was expressed as the ration between number of weaned
piglets and total number born. Piglets born with a weight
of 2 kg survived for over 95%. The economic value of 1%
less piglet mortality is €7,07 per average sow present1.
An average sow farm in The Netherlands in 2010 had
370 sows2. One percent less piglet mortality has
€2.615,90 added economic value for an average farm.
Figure 1. Relation birthweight – piglet survival
120

% piglet survivial

100

Analysis of the data showed a clear relation between the
piglet birthweight and finisher results (Table 1). Piglets
with a birth weight of 2 kg needed, on average, 10 days
less to reach a slaughter weight of 2,3 kg more than did
piglets with a birth weight of 1 kg. Therewith it is
important to mention that both groups have similar
carcass quality. This difference in development translates
in a daily gain (25 kg-slaughter) difference of 85 grams
per day. The economic value of one additional gram of
growth is €0,028 in The
Netherlands in 2010 3
(throughput and feed intake taken into account). An
average finisher farm in The Netherlands had 1500
finishing places, with an occupation rate of 94% and 3,12
rounds per year2. Thus for an average farm each
additional gram of growth has an economic benefit of
(0,94*1500*3,12*0,028) €118,77 per year.
Table 1. Relation birthweight – results finisher
Birth weight (in kg)
Weaning weight (in kg)
Rearing weight (in kg)
End weight (in kg)
Age Slaughter (in days)

Light
1,0
7,1
25,8
112,0
176,2

Heavy
2,0
8,8
28,1
114,3
166,1

Each extra piglet born decreases the birth weight of each
piglet in that litter with 40 grams. Preliminary results of
the survey study indicated that these 40 gram can easily
be compensated by management intervention, such as
additional kg of feed during gestation, no use of
prostaglandins for partus induction, extra kg of feed
during lactation and flushing to accommodate the next
litter.
Conclusions and discussion
(1) Higher birth weights were positively correlated with
piglet survival and growth/day.
(2) Birthweight has a significant effect on the farm profit.
In the survey study some indications could be appointed
for management intervention to increase birthweights,
however these results could not be statistically proven,
because of the limited data.

80

60
40
20
0

Birth weight (kg)
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Introduction
The goal of this study was to develop a simple and
convenient testing program for porcine reproductive and
respiratory syndrome virus (PRRSV) based on the
estimated risk of each farm in a regional disease control
project to become infected with PRRS. The system can
provide insight into determining the optimal allocation of
testing funds, focusing priority to higher-scoring areas
and specific sites.

will shed light on PRRS outbreaks and their movement
through the hog production system.
Figure 1. Risk-based surveillance score contour map of
MN N212 Project sites.

Materials and Methods
Mapping of farms and spatial analysis for the score was
done using ArcGIS software with a database of
Minnesota pig sites north of Hwy 212, according to the
formula below:
(A x B) x (C x 0.5 +0.5) = “Internal Site Risk” (ISR)
D 8 km



D  0 km

ISRof nearby farms
" LocalSpreadRisk "
1  D^ 2

Results
Depicted in Figure 1 is a Kriging Prediction contour map
showing the current risk-based surveillance score
associated with nearby farms at any given location
within 32 km of pig farms included in the database. The
highest risk areas are represented in the dark red and the
color lightens as the risk decreases.
Conclusions and Discussion
Whereas a compact and simple risk-based score such as
this one is important for an elimination project to use in
concentrating its efforts and funds, it is imperative for
the calculation to keep evolving with the needs of
different regions, the data that can be collected, and the
studies showing risk correlation. Ideally, a statistical
analysis of farm criteria for association with risk should
be done to accurately quantify the risk of a site, but for
the time being it is necessary to have a standard for other
regions to follow. The criteria chosen for the score was
based on the type of information many regional control
PRRS projects collect and also from perceived
contribution to risk seen from prior control/elimination
efforts. Use and refinement of both the farm mapping
techniques as well as the risk-based surveillance scoring
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“ISR” + “Local Spread Risk” = Risk Score
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Where A = 0.1-0.5, 0.55, and 1 for “negative,”
“unknown,” and “positive” status, respectively; B =
percentage out of 3 years – only applied to range of 0.10.5 “negative” value when applicable, max = 1; C =
percentage of pigs at site out of 5000, max = 1; D =
distance in kilometers to nearby sites.
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Introduction
A 26,000 sow system had been affected by outbreaks of
PRRS virus infections over several years, and traditional
strategies of gilt isolation, virus inoculations and herd
closures resulted in unacceptable levels of success for
managing disease and production performance. The
objective of this project was to achieve stability, as
measured by “weaning negative pigs”, and to displace
wild type viruses from the system through strategic use
of PRRS modified live vaccine (MLV), herd closure, and
flow management. The duration of this project was from
January 2009-May of 2011 in two phases.
Materials and Methods
Animals: The system had 26,000 sows housed in 12 sow
farms, 70,000 pigs in two nursery flows, 64,000 finishing
pigs in three finishers; 16,000 pigs in two wean to finish
farms, gilt development and isolation. In addition, these
animals were positive to Mycoplasma, PRRS and SIV
Interventions: 1] Sow herd closure for approximately
170 days; 2] Whole herd vaccination with Ingelvac®
PRRS MLV (Boehringer Ingelheim Vetmedica, Inc., St.
Joseph, MO) 4 weeks after closures, and again 30 days
later, followed by quarterly sow herd vaccinations; 3]
Vaccination of suckling pigs at approximately 15 days of
age followed by a second dose of vaccine three weeks
later during the nursery stage; 4] Flow management:
managing rooms all in/all out, and when possible entire
barns emptied, washed and disinfected; 5] Cessation of
intentional exposure to wild-type PRRS viruses.
Sampling protocols and tests: Polymerase chain
reaction (PCR) testing was conducted starting
approximately 5 months after the herds’ closures on
pools of 5 sera at the BIVI Health Management Center
(Ames, Iowa). Sequencing was conducted at Iowa
State University. Phase 1 occurred the first 18 months
post-vaccination and Phase 2 was the following 10
months. The sampling protocols were:
Phase 1: 1] Sow farms: blood samples from 10 poor
quality suckling pigs every other month for 5 months,
then from 10-15 pigs monthly. 2] Nursery flows: Bimonthly blood samples for the first 5 months and then
monthly for the rest of phase 1, from 20 pigs per room at
9-10 weeks of age targeting hospital pens. 3]. Finishing
flows: Bi-monthly blood samples for the first 5 months
and then monthly from 20 pigs at 16-18 weeks of age.
Phase 2: 1] Sow farms: blood samples from 15 poor
quality suckling pigs every month 2] Nursery flows, 4
ropes per room at 9-10 weeks of age 3] Finishing flow, 4
ropes per barn at 16-18 weeks of age. All sample sizes
were determined assuming a 90-95% confidence of
detection at an estimated prevalence of 15%1,2
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Results
Table 1. The length of time necessary to achieve PRRSv
stable status by production phase
Phase of
production
Breeding
herd

Initial
Status
2
positive
farms

Time to
negative
6 months
after initial
double mass
vaccination

Nursery
pigs (9-10
wks old)

2/5
positive
nursery
sites

5 months
after start of
piglet
vaccination

Notes
Remained stable
rest of project

Displacement of
historical wild
type viruses. All
sites remained
negative to
historical wild –
type PRRS
isolates for the
remainder of the
project

Conclusions and Discussion
The interventions for this project were successful in
achieving desired PRRS stability and were able to
displace wild type viruses from sow farms, nursery sites
and two large finisher sites.
References
1. Chase, C. st al.. 2000. Sampling the herd: When is
enough? AASV.
2. Jean Paul Cano. Personal communicatin
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Displacement of PRRS wild-type virus from a large nursery production system
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Introduction
Porcine Reproductive and Respiratory Syndrome virus
(PRRSv) has a wide impact on breeding herd and
growing pig performance.1 Vaccination has previously
been reported to be a safe and efficacious tool in the
reduction of disease associated with PRRSV.2 In addition,
the creation of a non-infectious population has been
achieved following the protocol of mass vaccination and
unidirectional pig flow.3 The objective of this study was
to displace wild-type PRRSv from the nursery complexes
of a large production system using modified live PRRS
vaccine. The duration of this project was from January
2009 through May of 2011 in two phases.

Conclusions and Discussion
Based on rigorous sampling and diagnostic testing for
over two years post-vaccination, wild type PRRS virus
strains were displaced from the population. Strategic use
of modified live PRRS vaccine may play an important
role in control and elimination of wild-type PRRS virus
in large production systems.

Results
Initial sequence results revealed the presence of two
cluster related wild-type viruses in two different
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Materials and Methods
A large multi-site pig production system experienced
disease attributable to PRRSv in the sow herds, nurseries
and finishers. Four different dendogram PRRS virus
clusters had been detected. Use of modified live PRRS
vaccine (Ingelvac® PRRS MLV, Boehringer Ingelheim
Vetmedica, Inc., St Joseph, MO) began in the first
quarter of 2009 by vaccinating all female animals twice,
four weeks apart. In addition, all growing pigs were
vaccinated twice four weeks apart with the first dose
applied during the second week after arrival to the
nursery. The nursery system consists of five different
sites with a total capacity of 70,000 spaces. All nurseries
receive pigs from multiple sources and commingle at the
site level utilizing continuous flow, filling by room.
Sampling protocol and tests
Blood samples from 20 pigs (95% confidence of
detection at an estimated prevalence of 15%)4, targeting
hospital pens, were taken two months after
implementation of vaccination to the growing pigs and
continued bi-monthly for two periods, then monthly
starting in Fall of 2009. PCR testing was conducted on
pools of five sera. Positive samples were characterized
via genomic ORF5 sequence and a system dendogram
was created.
Additional sampling
The nursery through which replacement females flowed
(24,000 spaces) warranted more aggressive sampling to
ensure the absence of wild-type PRRSv with greater
confidence. Six pens were sampled using ropes for oral
fluid PCR (90% confidence at 2% prevalence)5 and 18
blood samples were collected for serum PCR
(approximate 95% confidence with 15% estimated
prevalence) were collected for every age group.

nurseries. Vaccine-like virus was detected in the
remaining nurseries. After 23 additional sampling
periods in all nurseries, no evidence of wild-type virus
could be detected. Furthermore, the additional testing
detected only vaccine virus in the nursery that houses the
replacement females.
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Introduction
Porcine Reproductive and Respiratory Syndrome (PRRS)
has the most adverse impact on Swine farm productivity
in Korea. Currently, a range of quarantine measures have
been attempted and applied to farms for the purpose of
minimizing PRRS damage. However, since no studies
have been conducted on the correlations between risk
factors against PRRS that farms hold and PRRS stability
levels of farms, this study analyzed the risks that farms
hold through a farm risk assessment method developed
by Boehringer Ingelheim and the American Association
of Swine Veterinarians (AASV) and considered the
correlations between these 2 factors.

In order to investigate any significant difference in the
high group and the low group for PRRS viremia in pigs
aged 40 days, a student’s t-test was performed to validate
the results at the 1% level of significance, with overall
risk showing a very significant difference (p=0.004) and
external risk showing a significant difference (p=0.003)
among internal and external risks.
Table 1. S/P Ratio and correlation between score per risk
Factor
Group of
Animals
Gilt

Materials and Methods
On the subjects of 11 farms across the country for this
study, farm risk was assessed using a risk assessment
method developed by Boehringer Ingelheim Animal
Health and blood was collected from gilts, sows, nursery
pigs, pigs aged 40 days, 70 days and 120 days from
farms to assess the antibody titers with an IDEXX
HerdCHECK 2XR ELISA kit. A student’s t-test was used
to determine correlation between serological status
(antibody levels and viremia) and internal and external
risk factors at 99% level of confidence.
Results
As a result of identifying the overall risks of farms linked
to different causes, we found that overall risks were
significantly linked to external risk factors, rather than
internal risk factors. In addition, we discovered that both
swine-relevant factors (R2=0.7497) and swine-irrelevant
factors (R2=0.8178) among external factors were
correlated with overall risk.
Figure 1. Correlation between overall risk and external
risk factors

Sow
Age 40
Days
Age 70
Days
Age 120
Days

Overall
risk

Internal risk

External risk

0.2761
(positive)
0.4564
(positive)
0.2157
(positive)
0.3150
(positive)
0.5051
(positive)

0.0265
(positive)
0.0112
(positive)
0.1146
(positive)
0.0005
(negative)
0.0174
(positive)

0.2851
(positive)
0.4944
(positive)
0.1900
(positive)
0.3549
(positive)
0.5410
(positive)

Table 2. CV values of S/P ratio and correlation between
score per risk factor
Group of
Animals
Gilt
Sow
Age 40
days
Age 70
days
Age 120
days

Overall
risk
0.1793
(negative)
0.4379
(negative)
0.0679
(negative)
0.3417
(negative)
0.4932
(negative)

Internal risk

External risk

0.0216
(negative)
0.0015
(negative)
0.0620
(negative)

0.1910
(negative)
0.4953
(negative)
0.0539
(negative)
0.3853
(negative)
0.5518
(negative)

0.0000
0.0017
(negative)

As shown in Tables 1&2, as risk factors associated with
pigs among external risk factors had correlations
between antibody titers aged 120 days (R2=0.7088) and a
coefficient of variance (R2=0.7506), it was observed that
the higher the risk factor related to pigs, the higher the
antibody titers evenly. In addition, it was discovered that
the higher the risk factor related to pigs, the larger the
standard deviation of antibody titers at age 40 days
(R2=0.6798).
Conclusion
There is a direct relation between antibody titers, level of
viremia and risk factors to PRRS
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A comparison of oral fluids and blood samples from pigs for the detection of PRRSV and PVC2 by PCR
and antibody ELISA
AJ van Hout1, PJM Franssen1, GJ Wellenberg1, BHA Tempelmans Plat1, GJ Buter1, HMJF van der Heijden1
1
GD Animal Health Service, Deventer, the Netherlands, j.v.hout@gddeventer.com
Introduction
For monitoring of infectious agents and antibodies in weaned
and finisher pigs, the value of oral fluids have been examined
and compared with blood sampling [1]. Oral fluids are more
easy to collect (by using a cotton rope) and therefore more
convenient for farmers, veterinarians and pigs than blood
samples. In addition, blood sampling is performed on an
individual basis, sampling only a limited number of pigs per
herd while with collection of oral fluids probably more
animals are sampled. However, it is very important to
validate the diagnostic value of oral fluids. Oral fluids may
contain e.g. remainders of feed, feces and several enzymes.
These compounds may interfere with assay reagents, and
may consequently reduce the reliability of test results [2].
Therefore the aim of this project was to optimize test
protocols of the PRRSV PCR, PRRSV IgG ELISA, PCV2
PCR and PCV2 IgG ELISA, which are routinely used for
blood samples, for application in oral fluids. In addition, a
pilot field trial was conducted to evaluate the applicability of
oral fluids under Dutch circumstances.

A-E)
Farm 1
Farm 2
Farm 3
Farm 5
Farm 6

PRRSv PCR
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid

A
12/13
+
4/13
11/12
+
0/14
0/12
-

B
10/13
+
2/13
4/9
+
0/14
0/12
-

C
6/12
+
2/13
8/10
+
0/14
0/12
-

D
8/13
+
2/13
6/10
+
0/14
0/12
-

E
12/13
+
5/12
+
7/11
+
0/14
0/12
-

Table 1b. Results of the PCV2 qPCR in farm samples (pens
A-E)
Farm 1
Farm 2
Farm 3
Farm 5
Farm 6

PCV2 PCR
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid
Blood
Oral fluid

A
0/13
2/13
+
0/12
0/14
0/12
-

B
0/13
2/13
+
0/9
0/14
0/12
-

C
0/13
0/13
0/10
0/14
0/12
-

D
0/13
1/13
+
1/11
0/14
0/12
-

E
0/13
2/12
+
0/11
0/14
0/12
-

Number of blood samples with virus / total number of samples. + =
virus-NA present.

Table 2a. PRRSV IgG ELISA results in field samples per
farm
PRRSv ELISA
Blood
Oral fluid

Farm 1
9/13
+

Farm 1
12/12
+

Farm 2
12/13
+

Farm 5
0/14
-

Farm 2
4/11
+

Table 2b. PCV2 IgG ELISA results in samples from farm 4
(pens A-E)
PCV2 IgG ELISA
Blood
Oral fluid

A
9/10
+

B
9/9
+

C
8/10
+

D
14/15
+

E
9/9
+

Number of blood samples with antibodies / total number of samples. +
= antibodies present.

Conclusions and Discussion
All four test methods were successfully optimised for the
detection of PRRSV and PCV2 in oral fluids by PCR and
antibody ELISA. However, additional validation studies are
necessary to evaluate the diagnostic value of oral fluid
samples in practice. Therefore, additonal farms will be visited
to collect both oral fluids and blood samples in order to
compare results of these two matrices for the detection of
PRRSV and PCV2 by PCR and antibody ELISA.
Reference
1. Prickett et al.: 2008 J of Swine Health and Prod 16(2):
86
2. Chittick et al.: 2011 J Vet Diagn Invest 23: 248
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Results
The PRRSV and PCV2 PCR results for both oral fluid and
blood samples are presented in Tables 1a and 1b. The results
of the PRRSV IgG ELISA on oral fluids and blood samples
are presented in Table 2a. It was originally meant to visit only
5 farms but as no detectable amounts of PCV2 IgG antibodies

Table 1a. Results of the PRRSV PCR in farm samples (pens

Oral Sessions

Materials and Methods
The following laboratory tests were optimized for use with
oral fluids: PRRSV real-time PCR, PRRSV IDEXX X3 IgG
ELISA, PCV2 real-time qPCR and the PCV2 Ingezim IgG
ELISA. The nucleic acid isolation was conducted using the
MagMAX-96 Viral RNA isolation kit (AM1836, Ambion).
Oral fluids from weaned SPF pigs, negative for both PRRSV
and PCV2 (virus and antibodies), were collected using cotton
ropes. These “blanc” oral fluids were spiked with PRRSV
(PRRSV Porcilis© vaccine stock) or PCV2 (Circovac©) and
used to evaluate and optimize the tests mentioned above. The
PRRSV IgG ELISA and PCV2 IgG ELISA were evaluated
and optimized using field samples.
In total 6 pig farms with (farms 1-4) or without (farms 5 and 6)
a history of clinical signs related to PRRSV or PCV2
infections were visited and 5 oral fluid samples (1 per pen)
were collected per farm. From all pigs within pens sampled
for oral fluids, blood samples were collected. Oral fluid and
blood samples were sent to the laboratory and analyzed for
the presence of PRRSV, PCV2 (farms 1-3, 5, 6), PRRSV IgG
antibodies (five selected pens from farm 1, 2 and 5) and
PCV2 IgG antibodies (farms 1-6).

were present in both oral fluids and blood samples, one
additional farm (farm 4) was visited (see Table 2b).
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Analysis of the immunogenicity of an RNA particle (RP) swine influenza virus vaccine expressing the H3N2
cluster 4 HA gene at varying RP doses

1

RL Vander Veen1, MA Mogler1, DL Harris 1,2,3, KI Kamrud1,2
Harrisvaccines, Inc., 1102 Southern Hills Drive, Ames, IA 50010, USA, 2Department of Animal Science, College of
Agriculture, Iowa State University, Ames, IA 50011, USA, 3Department of Veterinary Diagnostic and Production
Animal Medicine, College of Veterinary Medicine, Iowa State University, Ames, IA, 50011, USA

Introduction
Swine influenza virus (SIV) continues to be problematic
in the swine industry. These viruses continue to evolve at
a rapid pace within the swine population as a result of
genetic reassortment and drift. Commercially available
SIV vaccines often do not protect against new and
emerging virus subtypes/clusters and must be
periodically updated to match currently circulating
strains. As such, novel swine influenza vaccines that are
safe, effective, and can be rapidly altered to antigenically
match an emerging strain should be considered as
alternatives to traditional swine influenza vaccines. We
recently reported the rapid development of efficacious
alphavirus replicon-based vaccines against the pandemic
H1N1 influenza virus [1]. In addition, we also have
reported that an H3N2 HA RP vaccine is not shed or
spread from vaccinated animals, that there is no
reversion to virulence in both pigs and a non-host species
and that the vaccine is efficacious following homologous
SIV challenge [2].
In this study we analyzed the immunogenicity of the
H3N2 HA RP by determining hemagglutination
inhibition (HI) activity after vaccination of young pigs at
various HA RP doses.
Materials and Methods
The HA gene from a cluster 4 H3N2 field isolate was
sequenced, de novo synthesized, and inserted into the
alphavirus replicon vector utilizing unique restriction
sites as previously described. RNA transcripts were
produced in vitro and RNA particles were produced as
previously described (H3 RP). The titer was determined
by an H3-specific indirect fluorescent antibody (IFA)
assay.
Twenty pigs negative for SIV and porcine reproductive
and respiratory syndrome virus (PRRSV) were obtained
at three weeks of age. Pigs were randomized and
separated into 4 groups. Group 1 consisted of 5 pigs
vaccinated with 1x108 H3 RP, group 2 consisted of 5
pigs vaccinated with 1x107 H3 RP, group 3 consisted of
5 pigs vaccinated with 5x106 H3 RP and group 4
consisted of 5 control pigs vaccinated with 1x10 8 of an
irrelevant RP. Sera samples were collected throughout
the study and tested by homologous HI assay to monitor
seroconversion
post-vaccination. A
prime/boost
vaccination schedule was followed. The first dose of
vaccine was given to pigs at approximately 4 weeks of
age on day 0. On day 21 pigs received booster
vaccination.
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Results
Table 1. H3 RP Dose Immunogenicity Study Inverse HI
Titers

Conclusions and Discussion
The results show that animals immunized two times with
as little as 5x106 H3 RP uniformly generated HI
responses that are generally considered protective
(HI>1:40) (Table 1). Because very low doses of H3 RP
are capable of inducing protective immune responses this
system is capable of rapid and efficacious development
of SIV specific HA RP vaccines at a large scale.
References
1. Vander Veen RL, et al., 2009, PLoS Currents:
Influenza, Oct 29:RRN1123.
2. Kamrud KI, et al., 2011, AASV Annual Meeting
Proceedings, 221.
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Whole genome characterization of fourteen influenza viruses isolated from outbreaks in swine herds from Spain
G.E.Martin-Valls1, M.Simón-Grifé1, N.Busquets1, T.M.Bestebroer3, M.Martín2, J.Casal2, R.A.M.Fouchier3, E.Mateu2
1
Centre de recerca en Sanitat Animal, Campus de la UAB, 08193, Bellaterra, Spain, 2Departament de Sanitat i
Anatomia Animal, Facultat de Veterinaria de la Universitat Autònoma de Barcelona,08193 Bellaterra, Spain.
3
Department of Virology, Erasmus Medical Center, Rotterdam, the Netherlands, Gerard.martin@cresa.uab.cat

Results
Studied outbreaks were caused by avH1N1 (n=5 cases),
H3N2 (n=4 cases), H1N2 (n=4 cases) and, in one case by
a pH1N1 virus. One of the avH1N1 isolates harbored a
HA belonging the huH1N2 subtype and one H1N2
isolated harbored a NA belonging to a human H3N2
virus. When analyzing the internal genes, all but the
pH1N1 segments, clustered with common SIV isolated
in Europe. Nonetheless, the internal genes did not follow
a clustering coincident with the subtype and only strains
H3N2-02 and -03 grouped constantly in the same cluster
(Table 1). This different clustering depending on the
viral gene examined was also a feature observed in
H1N1, H1N2 and H3N2 European strains from the ISD
database.

Discussion and conclusions
The fact that only H3N2-02, -03 and pH1N1 grouped
constantly in a given cluster suggests thatmost of the SIV
isolates of Spain, are the product of reassortment events.
In the present work it is also shown that reassortants can
be generated not only between swine strains but also
between pig and human strains. The relevance of this
generation of viral reassortants for virulence,
pathogenesis or influenza surveillance should be studied
in the future.
References
1. Vyijakrishna et al.,2011, Nature, vol. 26; 519-22.
2. Tremblay D et al., 2011, J.Clin.Microbiol.
vol.49;4386-90.
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Materials and Methods
Fourteen influenza strains were retrieved from nasal
swabs collected from pigs of Spanish farms suffering
respiratory disease outbreaks compatible with influenza
between 2009 and 2011. All 8 viral gene segments were
amplified and sequenced by NGS. Sequences were
analyzed by constructing Maximum Likelihood trees
with the PhyML 3.0 software. For comparative purposes,
sequences from 223 swine influenza A isolates (ISD
database) from Europe, America and Asia (H1N1, H1N2
and H3N2) were included.

Table 1. Clustering of the examined isolates by gene.
Different clusters were considered when bootstrap
distribution was 70%.
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Introduction
In Europe, the three commonest subtypes of influenza A
viruses circulating in swine are the avian-like
H1N1(avH1N1) and H3N2 (avH3N2), and the “humanlike” H1N2 (huH1N2). It is generally assumed that the
internal genes (PB2 and 1, PA, NP, M, NS) from those
three swine subtypes originally belonged to an avian-like
H1N1 strain. However, little is known on the origin of
internal genes of swine influenza viruses (SIV) isolated
in clinical outbreaks since generally, they are only
characterized for the hemagglutinin (HA) and the
neuraminidase (NA). A recent study carried out in Asia
(1) shows that huH1N2 and avH1N1 can harbor genes
from other non-swine influenza strains, even from
human viruses. Also, reassortants between the avH3N2
and the human pandemic H1N1 of 2009 (pH1N1) have
been isolated from pigs and minks (2). These are
evidences favoring the notion that reassortment occurs
frequently in SIV. The objective of the present study was
to characterize influenza A virus isolates from Spanish
swine herds and to determine the occurrence of such
reassortment events.
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Reverse zoonotic transmission (human to pig) of the pandemic (H1N1) 2009 influenza virus in South Korea
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Jae-Young Song3, Young-Ki Choi1
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Introduction
In June 2009, a global pandemic which is highly
transmissible among humans and contains a unique
reassortment of genes that are of swine origin was
declared by the World Health Organization (WHO).
Consequently, natural cases of reverse zoonosis into
turkeys and primarily pigs have been considerably
increasing in different continents. Due to dual
susceptibility to both human and animal influenza
viruses, pigs are considered important intermediate hosts
acting as “mixing vessels” for genetic reassortment. Such
events may consequently lead to generation of novel
reassortant influenza viruses which can cause human
pandemics or as in the current influenza pandemic, a
reassortant virus with potentially enhanced pathogenicity
and lethality.
Materials and Methods
Influenza viruses were isolated using homogenized lung
tissue samples of commercially slaughtered pigs, which
came in from different swine farms, by infection into
MDCK cells. Genomic sequencing was carried out under
standard protocol of RT-PCR and nucleotide sequence.
Phylogenetic and molecular analysis were done using the
Lasergene sequence analysis software package
(DNASTAR, Madison, WI).
Results
Out of 456 tissue samples collected since November
2009 from swine slaughterhouse in South Korea, a total
of 42 (approximately 9.21%) swine H1N1 influenza
viruses were isolated. Analysis of the H1 gene segments
showed that the pandemic viruses from swine form at
least three groups were clustered separately with local
Korean human isolates (99.4-99.8%) (Figure 1a).
Phylogeny of the NA genes also reflected the same
clustering observed in HA (Figure 1b). SIV antibody
prevalence data represent that of the 1,621 pig sera
surveyed, 71 (4.38%) had HI antibody specific for the
novel pandemic virus while 49 (3.02%) sera were
positive for the Korean swine H1N1 virus. Moreover,
initial introduction of the pandemic (H1N1) 2009 virus
into pigs possibly occurred between the months of June
and July. As the results of ferret study, novel pandemic
virus from human and pig induced more severe disease
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sign and transmitted 3days earlier than recent swine
influenza virus, Sw/Korea/CAN01/04.
Figure 1. Phylogenetic analysis of the HA and NA genes
of pandemic (H1N1) 2009 influenza virus isolates from
South Korea.

Table 1. Nasal excretion of tested H1N1 viruses in
infected and contact ferrets.

Conclusions and Discussion
Our results demonstrated widespread human-to-animal
transmission of pandemic (H1N1) 2009 influenza viruses.
With the significant role of pigs in the ecology of
influenza viruses, these transmission events should be
closely monitored and minimized to prevent the risk of
generating viruses with greater human health concerns.
References
1. Garten, RJ, et al.: 2009, Science 325:197-201.
2. Howden, KJ, et al., 2009, Can.Vet.J.
3. Song MS et al,: 2010. J Clin Microbiol
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European surveillance network for influenza in pigs 3 (ESNIP 3)
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Introduction
Running from 2010-2013, the “European surveillance
network for influenza in pigs (ESNIP) 3”
(http://www.esnip3.eu/index.html) represents the only
organised surveillance network for influenza in pigs in
Europe and seeks to strengthen formal interactions with
human and avian surveillance networks.
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Results
An inventory of the surveillance programmes that are
currently active in the participating countries, showed
that passive surveillance was being (or will be) used in
most cases.

Conclusions and Discussion
The activities of the ESNIP 3 project will improve SI
diagnosis by updating reagents employed in the
recommended techniques. These approaches will aid
pandemic preparedness and planning for human
influenza whilst providing an evidence base for decisions
relating to veterinary health.
This work was supported by the ESNIP 3 project (Grant
#259949, headed by Prof. IH Brown; AHVLA, UK).
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Materials and Methods
The project consortium comprises 24 participants,
contributing a variety of specialities and skills ensuring
multi-disciplinary cutting-edge outputs. Among them, 15
partners are actively involved in swine influenza (SI)
surveillance. Three work packages aim to increase
knowledge of the epidemiology and evolution of SI virus
(SIV) in European pigs to inform changes in disease
trends and variation in contemporary viruses through
organised field surveillance programmes. During the first
year of the project, activities focused on the exchange of
surveillance systems and standardisation and validation
of methods. An inventory of virological and serological
surveillance systems has been organised through a
questionnaire.
To confirm that all participating laboratories were
capable of detecting all relevant SIV subtypes, a PCR
ring trial was arranged. The panel consisted of 17
positive samples, 9 negative samples, and 2 ‘lures’
(decoys) – and was sent to 12 participating partners for
detection of positive samples.
In order to validate and calibrate the performance of the
selected HI protocol to be used for preliminary antigenic
subtyping, a standard panel of five sera and antigens was
prepared and sent for testing to four laboratories.

Selected virus isolates from the different countries have
been collected and curated in a central virus bank at
AHVLA, UK. These isolates are presently subjected to
detailed antigenic (HI assay characterisation using swine
hyperimmune monospecific sera and antigenic
cartography) and genomic (full genome sequencing)
characterisation. Data derived from surveillance
activities have been merged. Briefly, in most countries
the European subtypes avian-like (av)H1N1, the 2009
pandemic variant H1N1 (H1N1pdm09), H1N2 and
H3N2 constituted the dominating subtypes in 2011.
H1N1pdm09 viruses were isolated at an increasing
prevalence in some countries, likely indicating that this
subtype has become established in the swine population.
In contrast, the H3N2 subtype has not been isolated in
some geographic areas whereas it was prevalent in other
parts of Europe.
Twelve partners participated in the PCR ring trial and the
results showed that every laboratory employs diagnostic
tests capable of detecting all relevant circulating SIV
subtypes, including the H1N1pdm09 virus. Some
differences in sensitivity and specificity were seen
among the participating labs, depending on the assays
used.
Reference panel testing by HI assay in four laboratories
revealed small differences in obtained titers, but in
general the consistency among the laboratories was good,
and the panels were provided to partners.
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Introduction
Influenza A viruses have the ability to gradually evolve
(antigenic drift) or significantly change through
reassortment (antigenic shift) resulting in new viruses
that are able to evade the immune system (1). The
hemagglutin (HA) protein is the main antigenic protein
in influenza A viruses and changes in its conformation
drive antigenic drift. Immune pressure is known to play a
role in driving changes in the HA protein (2). The
objective of this study was to evaluate the genetic
changes in HA of two groups of animals infected with
influenza virus that had either acquired or passive
immunity.
Materials and Methods
Virus sequences were obtained from two different
studies. Study 1 (pigs with acquired immunity): two
groups of ten 3 week-old pigs, where exposed to an
infected pig challenged with influenza H1N1 virus
(A/Sw/IA/00239/04). One group was previously
vaccinated with a commercial vaccine (FluSure XP®,
Pfizer Animal Health, New York, NY) and the other
group was left unvaccinated. Study 2 (Pigs with passive
immunity): Similar to study 1, two groups of ten 3 weekold pigs were exposed to an infected pig challenged with
swine influenza H1N1 virus (A/Sw/IA/00239/04). Pigs
in one group were born from sows previously vaccinated
with a vaccine created with A/Sw/IL/02450/08 (14%
nucleotide difference), and pigs in the other group were
born from unvaccinated sows.
In both studies pigs were monitored daily by RT-PCR
and/or virus isolation and full HA genome sequences
were obtained and compared. In study 1, full HA
sequences were obtained from 19 viruses that were
isolated from 5 non-vaccinated animals and 17 viruses
that were isolated from 6 vaccinated animals. In study
2, 9 full HA sequences were obtained from nasal swabs
of 9 piglets with maternal immunity and 16 sequences
were obtained from 16 non-immune piglets. Sequences
in each study were aligned and compared by Clustal W
method. Synonymous and non-synonymous mutations
were assessed and HA1 hypothetical proteins for each
sequence were obtained. Structure models were created
using A/Swine/Iowa/15/30 (H1N1) as template (PBD:1RUY)
with the tools offered by swissmodel.expasy.org (3). Each
amino acid substitution detected was located within the
predicted model and its location compared with the five
antigenic sites previously identified for A/PR/8/1934
(PBD: 1RU7) using PyMOL ™ 2010.
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Results
Both synonymous and non-synonymous changes were
observed in the full HA sequences from immune and
non-immune animals. In study 1, one synonymous
mutation was identified in 1 non-vaccinated pig but none
non-synonymous changes were detected. In study 2, 3
non-synonymous mutations were found with different
frequencies among the sequences obtained, from naïve
pigs, and only 1 synonymous change was found in one
sequence of the same group. In the piglets with passive
immunity, 4 non-synonymous mutations were identified
with different frequencies among the evaluated
sequences, and only 1 synonymous mutation was
detected in the same group in 1 sequence. The nonsynonymous change in the HA1 gene from study 1 was
located within the antigenic site D. In study 2 the nonsynonymous changes seen in piglets born from nonvaccinated sows were both located within the antigenic
site B. One of the non-synonymous changes found in
piglets with passive immunity was located within no
antigenic site, one within antigenic site B and one within
antigenic site D.
Conclusions and Discussion
Overall we observed more genetic changes in the
sequences from viruses detected in the pigs with passive
immunity than in the pigs with acquired immunity. It is
interesting to note that changes happened in a very short
time post infection, within a relative small population,
and with pigs of different immune status. The biological
significance of these specific changes is still under
evaluation but is interesting to notice that they happened
within the antigenic sites described for influenza H1
viruses.
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Introduction
Salmonella choleraesuis and S. typhimurium are the two
most common Salmonella isolated from swine (1). Other
serogroups have been associated with diseases in swine
affected to productivity such as ADG and FCR.
Numerous other serogroups have been isolated from the
intestinal tract of swine (2). Enterisol® SC-54 is an
avirulent live vaccine developed as an aid in prevention
of Salmonellosis. (3,4). Enterisol SC-54 has also been
shown to reduce fecal shedding of S. typhimurium ,
Salmonella culture prevalence (5,6) colonization in
mesenteric lymph node and ileocecal junction.
Furthermore it has significantly improved performance
in commercial finisher barns (7,8). The purpose of the
trial was to evaluate the effect of vaccination with
Enterisol SC-54 on reduction of Salmonella colonization
and finisher performance.

Table 2. Summary of Salmonella contamination in tissues
Salmonella
Salmonella
Trial group
Positive
Negative
Control group
7
3
Vaccinated group
1
9
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Results
The vaccinated group had better ADG from wean to
finisher (672 vs 652), lower FCR (2.23 vs 2.48), and
lower FCG (32.25 Baht/kg vs 36.04 Baht/kg) compared
to control group (Table 1). The laboratory result for
Salmonella contamination in tissue indicate that animals
of the vaccinated group had significantly less
contamination than animal of the control group.(Chi
Square P=0.0062,see table 2).
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Discussion
Enterisol SC-54, demonstrated biological and
economical returns to population vaccination. The
benefit of increase ADG, reduction in FCR , FCG
including contamination of Salmonella in tissues at
slaughter.
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Materials and Methods
The site-by-site study was conducted on a 2 site, multilocus production system with 2,000 PRRS stable sows.
One batch of piglets was divided into 2 groups,
comprising 450 pigs each. The animals of the treatment
group were vaccinated with Enterisol SC54 (2 ml orally)
at 14 days of age. Piglets were vaccinated against
M.hyopneumonia and PCV2 at 21 days of age. Piglets
were weaned at 24 days of age and move to a wean to
finish site at 28 days of age. The wean to finish site is
managed as a all in all out flow by barn. The two
treatment groups were kept von 4 weeks of age to
slaughter in 2 different barn but under identical
environmental management and feeding condition. At
slaughter 30 pigs from each group were randomly
selected to collect tonsils, mesenteric lymph nodes and
ileocecal junction tissue. The tissues from 3 pigs were
pooled to be 1 sample for Salmonella colonization test.
The parameters mesured were the body weight,
ADG,FCR,FCG and presence of Salmonella in collected
tissues. Data analysis for Salmonella contamination
result was calculated by Chi Square and Fisher’s exact
test.

Table 1. Summary of Nursery – Finisher performance
Vaccinated
Parameters
Control group
group
Average weight in
6.76
6.69
Average weight out
87.81
92.53
Loss (dead+cull)
1.33%
0.89%
Days in barns
124
128
ADG
652
671
FCR
2.48
2.23
FCG (Baht / Kg)
36.04
32.25
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Introduction
Salmonella reduction is becoming more and more an
issue in the swine production1. In Germany August 2000
a first draft on reducing the Salmonella prevalence in
slaughter pigs was made. As reaction PIC Deutschland
expanded their health monitoring by testing for
salmonella on nucleus and multiplier farms. PIC
Deutschland wanted to push and prove with the
implementation of the PIC salmonella monitoring
program the importance of starting at the highest level in
the breeding pyramid. Reduction of the Salmonella
prevalence in the final product by implementing the
program in the top of the pork chain in the nucleus and
multiplier farms and then follow the program in the
weaner producers and fattening farms. The program
started with a survey for identifying the status of the
farms. It was followed by developing and implementing
Salmonella reduction protocols on the farms to reduce
the sero-prevalence in breeding animals, swine meat and
meat products.
Materials and Methods
A survey was made on the basis of ELISA testing in
2000. Then in 2001after the start of monitoring the farms
were tested on a monthly basis on the sero-prevalence of
Salmonella with an ELISA test. 10 samples of the oldest
gilts or boars of 98 grow-outs. The samples were tested
at the Bakum Field Station for Epidemiology. Two
regional vets of PIC were trained in 1. Reduction of the
introduction in the herd. 2. Reduction of the internal
spread in the herd. 3. Improving the level of immunity
and intestinal health of the animals. The visits of the 2
PIC vets were done together with the herd vet and the
PIC production team. Of every farm visit a report was
made with specific points of action. The PIC vets
supported the program especially in farms with higher
serological titres or increasing titres on the basis of strict
salmonella reduction protocols. A rolling index was
calculated according to the Danish system with the
average results of the last 3 months. In 2004 the German
QS program (Quality and Safety) started. The experience
of the PIC Salmonella monitoring program became part
of the Salmonella program of QS. All data were
transformed to the QS Salmonella monitoring. Now
according to the QS regulations 10 blood samples are
tested every 2 months (minimum 60 samples per year)
with the Salmotype Pig Screen, LDL ELISA, OD>10%
positive. In QS there are 3 categories: I = <20% positive
samples over 1 year, II = 20-40% positive samples and
III = >40% positive samples.
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Results
At the first sampling of the QS system in Germany the
98 PIC farms started with 64% in I, 26% in II and 10%
in III (see also Figure 1).
Figure 1. Development of the presence in the different
categories in the German QS system on Salmonella of
the PIC farms from 2004 – 2010.

October
2005

April
2010

We were able to reduce the Salmonella prevalence on all
farms, especially with biosecurity measures (quarantine,
working routes, AI-AO, age segregation, pest control,
stress reduction), hygienic measures (cleaning and
disinfection, correct high pressure cleaning, trough
hygiene, general health situation) and feed adjustment
(meal/pellets,
mycotoxines,
feed
composition,
fermentation, soya, barley, feed/water additives). All PIC
herds now have Salmonella-status I (<20% positive
samples over 1 year).
Conclusions and Discussion
With the results of the implementation of advice and
protocols we succeeded to reduce the Salmonella
prevalence of all farms.
We have proven that with strict monitoring and
implementation of control measures low prevalence of
Salmonella in gilts and boars produced for the pig
industry is possible.
References
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Introduction
The new European food safety concept for products of
animal origin pursuits three main and equal goals:
optimizing food safety, animal health as well as animal
welfare improvement by means of a continuous process
control along the whole food chain. The EU-Regulation
No. 853/2004 defines for the pork production chain as
minimum nine criteria for the so-called food chain
information. One of them is the demand for taking into
consideration serological laboratory results. So far,
except of various Salmonella monitoring programs in
some countries, there is no systematic serological
monitoring for any other pathogen occurring in pig herds.
The paper describes the general concept and first results
of the “meat juice multi-serology” monitoring system (1)
by continuously testing random samples of meat juice
per pig herd for antibodies against pathogens relevant for
food safety and for animal health.

Conclusions and Discussion
Meat juice multi-serology is a powerful diagnostic tool
for improving animal health and food safety. The
logistics of meat-juice based salmonella monitoring
systems can be utilised which makes the monitoring
feasible and cost-effective. Further research will be done
on designing and validating a diagnostic test system with
which one drop of meat juice can be simultaneously
analyzed for antibodies against the most important
pathogens relevant for human health, pig health and the
prevention of notifiable pig diseases.
Reference
1. Meemken D and Blaha T, 2011, J Food Safety and
Food Quality 62: 192-199
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Results
Although the herds are located in the same area, they
showed remarkable differences in the intra-herd seroprevalence levels, except for Trichinella, which was
sero-negative in all meat juice samples (Tab. 1). With
regards to food safety, the results show for instance an
unexpectedly high proportion of Toxoplasma seropositive herds. Using this knowledge for targeted
reductions schemes in the herds and for risk-based
decisions in the abattoirs will lead to a higher food safety
level, which would not be achievable by traditional meat
inspection procedures. With regards to animal health,
identifying changes in the serological herd profile for
pathogens causing production diseases like Mycoplasma

Table 1. Proportion of herds (n) divided in different
intra-herd sero-prevalence levels for each pathogen
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Materials and Methods
The selection of 47 finishing herds, which are located in
the Northwest of Germany, was based on the frequency
of previous slaughter check results. From each herd at
least 60 slaughter pigs from different slaughter batches
were sampled by taking a muscle sample from the
diaphragm pillar during the slaughter process for
producing a standardized meat juice. All 2820 meat juice
samples were serologically tested by ELISA against four
zoonotic pathogens (Salmonella spp., Toxoplasma gondii,
Trichinella spiralis, Yersinia enterocolitica) and four
pathogens causing production diseases (Influenza-A
Virus [H1N1, H3N2], Mycoplasma hyopneumoniae,
PRRSV).

hyopneumoniae allow for specific herd health measures
such as optimizing vaccination schemes.
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Introduction
Salmonella infection of pigs remains an important risk
for food safety of pork products. Various methods of
preventing or reducing the prevalence of contamination
have been reported.1 Vaccine is one option that may both
improve live performance and food safety characteristics
of pork products2. This study was a randomized, blinded
trial to evaluate effect of vaccine on post harvest
Salmonella contamination rate of pig carcasses. Pig was
the experimental unit.
Materials and Methods
Litters from a sow farm were assigned to treatment by
farrowing date and parity. Piglets were double tagged,
sex recorded and entire litters were either vaccinated
(oral drench with Enterisol® SC-54, Boehringer
Ingelhiem Vetmedica, St. Joseph, MO, USA) or left as
non-vaccinated controls. No movement of piglets
between litters was allowed. At weaning, control litters
were placed on the top level of a truck, vaccinated pigs
on the bottom level, transported to a wean-finish barn,
and mixed within pen at the wean-finish barn.
At harvest, 100 animals per treatment were selected by
random number and taken to a regional abattoir. Pigs
were loaded by treatment into separate compartments of
a cleaned, disinfected trailer, transported three hours to
the abattoir, and held in adjacent cleaned, disinfected
lairage pens overnight. Swabs for culture were taken
from the transport vehicle and lairage pens.
After CO2 stunning, exsanguination, and dehairing,
individual pig identification numbers were written on
each carcass in edible ink and the tags removed. The
peritoneal cavity of each carcass was swabbed with an
individual, sterile sponge hydrated in buffered peptone
water, and the ileocecal lymph node collected. Both
samples were immediately sent to the Iowa State
University Veterinary Diagnostic Laboratory for culture.
The following morning, the surface of the chilled carcass
was swabbed per the plant’s USDA process (jowl,
midline, tailhead) by the same method. Positive culture
samples were serotyped at the National Veterinary
Service Laboratory.
Results
All analyses were conducted blindly. Salmonella Anatum
and S. Muenchen were isolated from two environmental
pen samples. Salmonella Mbandaka was detected in
lymph nodes of non vaccinated pigs.No Salmonellae
were isolated from vaccinated pigs, a significant
reduction from control pigs (Fisher’s Exact P-value =
0.0332).
172 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Conclusions and Discussion
These results are consistent with previous findings
regarding vaccination to reduce colonization of carcasses
at harvest, and add to the body of evidence supporting
this vaccine as an important tool to enhance the safety of
pork products3. Vaccination may be considered to
improve the post harvest safety of pork.
References
1. Rostagno, M. 2012. Vet Rec, 19 Nov: 551.
2. Denagamage TN.,et al. 2007. Foodborne Path Dis
(4): 539.
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Clonal diversity of Salmonella spp. strains isolated from Chilean swine farms
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Introduction
Salmonella spp. is an important pathogenic bacterium
initially identified by the veterinarian Dr. Daniel Elmer
Salmon (1850-1914). Its type species is Salmonella
Choleraesuis which belongs to the phylum
Proteobacteria within the family Enterobacteriaceae.
Modern methods for serotyping are based on the
characterization of each organism’s genotype and its
premise is that bacterial isolates with an epidemiological
link are derived from a single clone and they share
features that differ from those without any
epidemiological link1. Research related to Salmonella
spp. promotes epidemiological surveillance at national
and international level, allowing the monitoring of
outbreaks and systemic infections in humans2.
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Results
One hundred seventy-four strains of Salmonella spp.
were isolated from 12 companies, where Salmonella.
Infantis and S. Typhimurium were reported as the most
frequent serotypes. Isolates of S. Infantis were clone
related using XbaI restriction enzyme, with 87.5 % of
strains belonging to clone 001, according to the Chilean
Public Health Institute (ISP) nomenclature, while a few
belong to 007 and 008, which are new clones reported at
Chile, according to the ISP nomenclature. Significantly,
all 008 clones belong to a single company located at the
Metropolitan Region. S. Typhimurium showed greater
diversity, as illustrated in Figure 1, with 001 being the
most prevalent clone which is also priority in the
database maintained by the ISP, for samples derived
from pig feces. Additionally, clones 064, 009 and 065
were found in S. Typhimurium, which match clones
derived from clinical human stool samples, in contrast to

Figure 1. PFGE Analysis of S. Typhimurium strains
obtained with Bionumerics 5.1.

Conclusions and Discussion
Clone 001 of S. Infantis was distributed trough VI, VIII
and Metropolitan regions which is a fairly broad
geographic area covering six different companies. This
clone has been established as characteristic in Chile, but
it is not possible to establish a direct link to the farm of
origin, noting that they have independently developed
different phenotypic profiles. Clones known as 007 and
008 establish a basis for further analysis, especially if
new isolates coincide with this clone, as they both belong
to the same company located at Metropolitan Region. A
similar situation occurs with clones 064, 068, 069 and 070 of
S. Typhimurium. This phylogenetic characterization is
important in order to analyze the origins of future
outbreaks.
References
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Materials and Methods
Twenty-nine pork production companies from six
different regions were selected, in order to obtain a total
of 850 pooled fecal samples. Ten pools were collected
from each swine farm, where each pool was composed of
fecal material from 5 randomly selected finishing pigs.
All samples were processed as described at ISO
6579:2002/Damd1. Each group of isolates that had the
same serotype were compared to establish whether they
are clones by macrorestriction and pulsed field gel
electrophoresis (PFGE) techniques, according to
previously described methods3. Salmonella ser.
Braenderup H9812 was used as control strain and the
analysis of the different fingerprints was performed using
the Bionumerics 5.1 software.

clones 064, 068, 069 and 070 which new to the national
database.
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Introduction
Since differences in the virulence of Mycoplasma (M.)
hyopneumoniae strains have been described, the isolation
of field strains followed by genotypic and phenotypic
characterisation has become a major goal in
epidemiological studies1,4. The aim of this study was to
compare various M. hyopneumoniae isolates from
different pig herds and numerous pigs within the same
herd.

to specify the epidemiology of infection and to evaluate
virulence factors triggering the corresponding disease.
Figure 1. Cluster analysis of VNTR patterns (H4, P146,
P97) of M. hyopneumoniae strains; a: animal ID; b: farm
ID; as an example, all strains isolated from farm ‘T’ are
highlighted with grey rectangles

Materials and Methods
In order to analyse M. hyopneumoniae isolates from
various epidemiological sources, pigs of 109 herds
located in North-Western Germany were sampled either
on-farm or during necropsies. According to the sampling
site, bronchoalveorlar lavage fluid (BALF), lung tissue
or both were submitted to laboratory examination. The
identity of cultures was confirmed by PCR targeting the
16S–23S intergenic spacer region. Typing of isolates was
achieved by random amplified polymorphic DNA
(RAPD) and variable number of tandem repeats
(VNTR)2,3 analyses.
Results
Overall, 52 isolates of M. hyopneumoniae were
recovered from 45 pigs originating from 21 herds. Both,
RAPD analyses and VNTR demonstrated a high degree
of heterogeneity of M. hyopneumoniae isolates.
Differences among isolates recovered from animals of
the same herd or even from the same pig revealed a
grouping into different genotypic clusters. This outcome
was observed with both methods. Combining the
outcome of single VNTR analyses in a multi-locus
VNTR analysis (MLVA, Figure 1), a total of 10 clusters
were identified, if 80% was set as the minimal identity of
related isolates/strains of M. hyopneumoniae. This result
was confirmed by sensitivity analyses with clustering
algorithm.
Conclusions and Discussion
It was concluded that more than one strain of
M. hyopneumoniae might be present in a pig herd and
even in a single pig, suggesting high genetic
heterogeneity between isolates of the same
epidemiological source. These factors should be
considered when applying nucleic amplification
techniques for characterising M. hyopneumoniae strains
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Mycoplasma hyopneumoniae elimination - relocation of positive breeding stock
MN Almeida1, NH Brun1, E Fano2, MJ Engle3
Agroceres PIC, Rio Claro, Brazil, 2PIC, Mexico, 3PIC, Hendersonville, USA

1

Introduction
Enzootic pneumonia is a disease well known for the losses it
causes in the swine industry worldwide3, 4, 5. Attempts to
eliminate M. hyopneumoniae (Mh) have focused on the
existing site while maintaining the existing population1, 2. This
elimination protocol may be the first documented case of
relocating positive animals from the infected source farm to
establish Mh negative herds and preserve the genetics6.

Results
Up to this moment only the results from item a) are available.
They are presented in Tables 1 and 2.
Table 1 – Serological results from Farm A*
Mean age # Positives # Suspect # Negatives Total
1st
129
1
2
27
30
ELISA
2nd
159
0
1
29
30
ELISA
3rd
189
1
0
29
30
ELISA
* IDEXX M. hyo. Ab Test; Positive: A/P > 0.400,Negative: A/P <
0.300,Suspect: A/P from 0.300 to ≤ 0.400

The same 30 animals were collected for the three ELISAs
Oxoid test (IDEIA MYCOPLASMA HYOPNEUMONIAE
EIA KIT) was used as confirmatory test. The result of the
confirmatory test on a positive animal in the last ELISA from
Farm A came back negative. In Farm B the 6 positive and 3
suspect samples came back negative in the confirmation test.
Both farms use no medication with effect on Mh. No clinical
signs are present in either herds. We expected variable
ELISA results due to the vaccination status of the herd and
due to specificity of ELISA test used.
Discussion and Conclusions
The preliminary results from the Mh elimination process
moving sows out to different farms suggest that the goals
were achieved. Tests results from monitoring protocols b), c),
d) and e) outlined in the Material and Methods section, have
all been negative to date. Monitoring is ongoing.
References
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3. Goodwin RF. Vet. Rec. 1971; 89(3):77-81
4. Maes D, et al: 2008, Vet. Microbiol 126: 297-309.
5. Thacker, E. In: STRAW, B.E et al. (Eds.). Diseases of
swine., 2006. p.701-717.
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Table 2 – Serological results from Farm B*
Mean age # Positives # Suspect # Negatives Total
1st
129
1
1
28
30
ELISA
2nd
148
2
2
26
30
ELISA
3rd
169
6
3
21
30
ELISA
* IDEXX M. hyo. Ab Test; Positive: A/P > 0.400, Negative: A/P <
0.300,Suspect: A/P from 0.300 to ≤ 0.400
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Materials and Methods
A 1,420 sow farrow-to-finish farm producing its own
replacement gilts was diagnosed as Mh positive in 2009. On
Sept, 1st, 2010 a Mh elimination project was initiated and the
farm discontinued recruiting and breeding replacement gilts.
The herd was closed for all replacement gilts for 118 days. In
December 2010 blood samples from 94 sows were collected
(31 from P 0 to 1, 33 from P 2 to 3, and 30 from P 4 to 5) to
confirm (Mh) status via ELISA test (IDEXX M. hyo. Ab
Test)x and natural exposure to the agent. Only one sow (1/94
– 1.26%) was negative.
All sows and boars were vaccinated with two doses of a onedose vaccine against Mh with 21 days interval between
vaccinations. The first dose was administered on 12/28/10
and the second on 01/18/2011. From 01/18/10 to 01/22/10, all
animals (suckling piglets, feeder, growing and finishing pigs)
of 15 to 300 days of age were relocated to a different farm.
On 01/22, the maximum weaning age was reduced to 15 days.
On 02/02/2011 mass treatment of sows, boars and pigs began.
Sows and boars were treated with valnemulin (1,100 ppm in
gestation feed and 450 ppm in lactation feed) and
doxycycline in feed (1,100 ppm in gestation feed and 450
ppm in lactation feed). Animals that went off feed received
two 6.5 ml injections of tulatromicin, with a 15 days interval
between administrations. On day one of the project all piglets
from 1 to 10 days of age were treated with tulatromycin (0.1
cc per 2.0 kg). Thereby, new piglets born were treated on day
1 and 10 of life with the same tulatromycin protocol.
Medication period for sows, boars and piglets lasted for 35
days.
At the end of the medication period pregnant and open
females and teaser boars were transferred to empty farms,
Farm A (650 sows) or B (200 sows). When farrowings began
on those farms weaning age went back to 21 days. No feed
medication or preventive injection drugs were used either on
sows/boars or piglets after transfer.
The negative status of the farm would be confirmed as
follows:
a) Longitudinal monitoring of the first batch of animals
produced in both farms with approximately 120, 150 and
180 days of life;
b) Serological monitoring of replacement gilts until
farrowing;
c) Serological monitoring of the offspring from the second
reproductive cycle in the farms until market or 180 days
of life;
d) PCR assessment from lungs of all animals with more than

45 days of life that died in the segregated sites;
e) Monthly serological monitoring of 60 animals (30 from 9
to 10 weeks and 30 from 22 to 23 weeks);
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Introduction
In the course of porcine enzootic pneumonia, it is assumed
that horizontal transmission of Mycoplasma (M.) hyopneumoniae
during nursery and growing phase starts with few
vertically infected piglets. Therefore knowledge about
risk factors for the infection of suckling pigs seems to be
a prerequisite for efficient control and prevention
programmes. The aim of the present study was the
exploration of the herd prevalence of M. hyopneumoniae
infections in suckling pigs followed by an investigation
of various herd specific factors for their potential of
influencing the occurrence of this pathogen at the age of
weaning. It is hypothesised that more information about
factors triggering the vertical transmission of
M. hyopneumoniae from sows to their offspring will also
improve the knowledge about horizontal transmission.
Materials and Methods
A cross-sectional study was conducted, where 125
breeding herds located in North-western Germany were
epidemiologically characterised and M. hyopneumoniae
status of suckling pigs was assessed by examining nasal
swabs with a highly sensitive real-time PCR1. In each
herd, nasal swabs were collected from 20 suckling pigs
aged 18 to 24 days of life. Therefore, two piglets per
litter, the lightest male and female individuals each, were
selected and swabbed in the ventral nasal passages of
both sides. Lightest piglets were selected in order to
standardise the sampling procedure without extensive
randomization procedures for each litter.
Results
In total, 3.9% (98/2500) of all nasal swabs were tested
positive for M. hyopneumoniae by real-time PCR. Piglets
tested positive originated from 46 different herds
resulting in an overall “herd prevalence” of 36.8%
(46/125) for M. hyopneumoniae infection in suckling
pigs at the age of weaning. Herd status (pos/neg) was the
outcome used for the risk factor analysis: in aninitial step,
variables with a Wald p value < 0.2 were identified using
univariable logistic regression models. These variables
were considered as candidates for five multivariable
models, each containing a subset of biologically sound
variables. Seven of these could be identified being
significantly associated with the detection of
M. hyopneumoniae in suckling pigs at the time of
weaning. Preeminent, herds, where batch farrowing was
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not adopted in a 1- or 3-week interval, were more often
found to be positive (OR 2.7). The risk of a herd being
positive in suckling pigs was also significantly increased,
when the number of farrowing pens in one compartment
was higher than 15 (OR: 3.3) or when the total number
of purchased gilts per year was higher than 120 (OR: 5.8).
Conclusions and Discussion
Whether the vertical transmissions of M. hyopneumoniae
and corresponding infections in suckling pigs occur with
high frequencies and, therefore, have to be considered in
prevention programmes, is intensively discussed. Studies
conducted in single endemically infected herds or herds
with a recent epidemic infection with M. hyopneumoniae
revealed low prevalences of 1.5 to 3.8% in suckling pigs
and 2.6 to 13.2% in piglets 3 weeks of age 3,4. In a
retrospective study including data from more than 300
herds, comparable low prevalence of 2.0% in suckling
pigs was found2. Contrarily, rates of over 30% have been
reported previously in suckling pigs, but these studies
included only a limited or an unknown number of herds
and might therefore be biased.
In this cross-sectional study, several risk factors could be
identified enhancing the probability of breeding herds to
raise suckling pigs already infected with M. hyopneumoniae
at the time of weaning. Interestingly, some factors were
overlapping with those also influencing the seroprevalences
among sows or the transmission of the pathogen between
older age groups. Taking the multifactorial character of
enzootic pneumonia into account, the results of this study
substantiate that a comprehensive herd specific prevention
programme is a prerequisite to reduce transmission of and
disease caused by M. hyopneumoniae.
References
1. Dubosson et al.: 2008, Vet Microbiol 102, 55-65.
2. Nathues et al. 2010, Vet Rec 166, 194-198.
3. Sibila et al. 2007, Vet Microbiol 122, 97-107
4. Ruiz et al. 2003, J Swine Health Prod. 11, 131-135.

Oral Sessions

BO-105

| Bacteriology & Bacterial Diseases-MYCOPLASMA HYOPNEUMONIAE |

Identification of risk factors for seropositivity to Mycoplasma hyopneumoniae and severity of clinical
symptoms of enzootic pneumonia in fattening pigs
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Introduction
Mycoplasma (M.) hyopneumoniae is the causative agent
of porcine enzootic pneumonia and contributes
significantly to the porcine respiratory disease complex.
The development and severity of enzootic pneumonia is
influenced by various factors including management,
hygiene, vaccination, etc.1. Noteworthy, only few studies,
focusing on environmental factors and management,
have been carried out during the last two decades,
although methods for antigen detection as well as pig
production and pig housing conditions have changed
significantly. The aim of the present study was to
examine potential risk factors for the occurrence of
enzootic pneumonia in a region of high pig density,
where a majority of herds is endemically infected with
M. hyopneumoniae.

Table 1. Risk factors identified in a multinominal
logistic regression model (forward selection; p<0.05)

Materials and Methods
Between 2006 and 2010 overall 100 herds were enrolled
in a case-control study, which included epidemiological
data assessment by personal interview with the farmers
and investigation of the pigs´ environment. Finally,
clinical examination of pigs by means of measuring the
coughing index2 [C-Ind] and seropositivity to
M. hyopneumoniae [SP in %], swine influenza virus and
porcine reproductive and respiratory syndrome virus was
performed.

95% CI

Increase of the age of piglets at weaning

1.4

1.1 - 1.8

Increase of the age of the nursery unit

0.7

0.6 - 0.9

Exposing gilts to living animals

0.1

0.0 - 0.5

Increase in weaned piglets per sow and year

0.5

0.3 - 0.8

Contact between fattening pigs of different age6.0
during restocking of compartments
Case

0.8 - 43

Increase of the age of piglets at weaning

1.4

1.0 - 1.8

Increase of the age of the nursery unit

0.9

0.7 - 1.2

Exposing gilts to living animals

0.1

0.0 - 0.3

Increase in weaned piglets per sow and year

0.6

0.4 - 0.9

Control I (base outcome)
Control_II

June 12 (Tue)

Contact between fattening pigs of different age13
during restocking of compartments

1.7 – 109

*RRR=Relative Risk Ratio
Conclusions and Discussion
In this study, focusing on risks of transmission of
M. hyopneumoniae within infected herds and on the
outbreak of clinical enzootic pneumonia in fattening pigs,
several risk factors already known could be confirmed.
Moreover, new aspects, namely the duration of the
suckling period and the sow herd productivity have been
identified working on the occurrence of enzootic
pneumonia in fattening pigs.
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Results
In 40 case herds (C-Ind ≥2.5, SP ≥0.5), the mean C-Ind
was 4.3 and SP to M. hyopneumoniae was 86.6%. In 25
control I herds (C-Ind <2.5, SP <0.5) values were 0.7 and
11.2% and in 35 herds allocated to control II (C-Ind <2.5,
SP ≥0.5) were characterised by a mean C-Ind of 0.9 and
a SP of 86.3%. An increase of the age of piglets at
weaning could be identified as risk for both, control II
and case herds (Table 1). Additionally, any contact
between fattening pigs of different age during restocking
of compartments increases the risk for the occurrence of
enzootic pneumonia in a herd. Finally, the use of living
animals for the exposition to gilts during the
acclimatisation and an increase in the number of weaned
piglets per sow and year were protective in terms of
seropositivity to M. hyopneumoniae and development of
clinical symptoms of enzootic pneumonia in fattening
pigs.

RRR*
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Safety and efficacy field trial of Hyogen® vaccine in finishing pigs in South Africa
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Introduction
Mycoplasma hyopneumoniae is the etiological agent of
enzootic pneumonia (EP) in swine. The disease is
characterized by high morbidity in animals of mid-finishing
to slaughter age, nevertheless the first infections may appear
in the nursery after mixing weaned pigs. Hyogen® is an
innovative vaccine containing inactivated M. hyopneumoniae
with equilibrated combination of J5 and oil in water adjuvant.
This formula ensures quick onset and long duration of
effective immune response. The aim of the field trial
performed in South Africa was to investigate the safety and
efficacy of Hyogen® in comparison with two competitor
vaccines.
Materials and Methods
In total 500 clinically healthy 1 week old piglets were
divided into 4 separated groups. Group 1 (G1, green)
received 1 vaccination of 2 ml Hyogen® at 3 weeks of
age. G2 (yellow) received 1 application of Competitor A
vaccine at the same time as G1. G3 (blue) received 2
vaccinations with Competitor B vaccine at 1 week of age
and 2 weeks apart. One hundred non-vaccinated controls
(G4, white) received 1 injection of saline solution at the
same time as G1 and G2. All pigs were observed for
clinical safety and efficacy parameters for nearly 5
month and then slaughtered and examined for lung
lesions on D139. Serological tests were performed by
ELISA kit for detecting antibodies against Mycplasma
hyopneumoniae: Oxoid, K004311-9. Following safety
and efficacy parameters were used to evaluate the
vaccines: 1) local and general tolerance, 2) morbidity and
mortality, 3) rectal temperature after vaccination of 10
animals/group, 4) serological response 5) body weight
(BW), and 6) lung scoring in accordance with Ph. Eur.
(1).
Results
1) Monitoring of local and general post-vaccination
reactions showed that the vaccine Hyogen® was very
well tolerated. 2) No EP specific mortality occurred in
the trial. No clearly EP specific morbidity occurred in
any of vaccinates. Nevertheless, one control animal was
suffering of respiratory symptoms and the necropsy after
death revealed marked lung lesions in lobes 2nd (right
cardiac, 30% affected), 3rd (right diaphragmatic, 25 %
affected) and 5th (left cardiac, 30% affected) typical of
EP on D118. This and the lung scoring findings at the
slaughter of the finishing pigs show that EP challenge
was present at the farm. 3) Rectal temperature remained
for all groups within the physiological limits. 4) Serology
results are presented at Table 1.
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Table 1. Serological response to Mycoplasma vaccinations
and the natural challenge on the farm
ELISA U/mL
Groups
D50

Slaughter (D139)

G1

12.8

98.0

G2

3.8

43.0

G3

1.5

16.1

G4

0.2

30.9

5) Group mean body weight performances were quite
similar of all vaccinates, resulting 1-1.2kg higher BW
gain than the controls. Hyogen® one shot resulted 0.21kg
higher BW gain between D50 and slaughter, than
Competitor B with two shots (61.49kg & 61.28kg). 6)
The lung score results are shown at Figure 1. Statistical
analysis of the lung scores found significant difference
between the controls and any vaccinated groups (p≤0.05),
and showed that Hyogen® performed better than any of
the competitor vaccines (p≤0.0001).
Figure 1. Comparison of lung score medians per group

Conclusions and Discussion
The tested vaccine Hyogen® conforms to the
requirements of the swine industry to be applied as a
very effective tool to protect piglets in case of proven M.
hyo infection pressure. One shot of Hyogen® was over
performing than two shots of Competitor B in this trial.
References
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Identification and prevalence of porcine partetravirus in pigs in the United States
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Introduction
Partetraviruses (PtV) known today include human PtV
(HPtV), bovine PtV (BPtV), ovine PtV (OPtV) and
porcine PtV (PPtV). Together these viruses are
considered to form a separate genus in the Parvovirinae.1
The prevalence rates of PPtV in domestic pigs and wild
boar populations are rather high. In domestic pigs in
Hong Kong, the overall prevalence of PPtV was
determined to be 44.4%.2 Similarly, the prevalence of
PPtV in wild boars in Germany was 32.7%.3 Recently,
PPtV prevalence rates ranging from 22.8% to 50.5%
were identified in tissues collected from wild boars in
Romania in 2006 through 2011.4 The objective of the
present study was to investigate the presence and
prevalence of PPtV in tissues obtained from different age
groups of pigs in the United States in 2010-2011.
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Results
PPtV DNA was not detected in fetuses and suckling pigs;
however, increasing prevalence rates of 5.6%, 18.7% and
22.2% were observed in nursery, growth-finish and
mature pigs, respectively. PPtV was identified in 14.4%
of respiratory cases and in 11.6% of cases with a history
of systemic/central nervous system disease which may
indicate a possible role of PPtV in these disease
manifestations. Further genome sequence comparison
and phylogenetic analysis of U.S. PPtVs confirmed that
they had similar genomic characteristics and sequence
identities of 97.6% to 99.1% to the published PPtV
sequences from China and Romania and were also highly
related to U.K. strains.
Conclusions and Discussion
To the authors’ knowledge, this is the first investigation
confirming the presence of PPtV in the United States. In
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Materials and Methods
The tissues used in this study were randomly selected
from routine case submissions to the Iowa State
University Veterinary Diagnostic Laboratory (ISU-VDL).
Four-hundred-eighty-three lung samples were obtained
from five different age groups of pigs with varying
disease manifestations (reproductive failure/abortion,
enteritis, respiratory disease, systemic/central nervous
disease) that originated from 178 farms in 16 states in the
U.S. The DNA was extracted from all samples and tested
by using a newly developed real-time PCR assay for
PPtV. PCR was also conducted for PRRSV, SIV and
Mycoplasma
hyopneumoniae
(Mhyo)
and
immunohistochemistry was conducted for PCV2as part
of the case workup on several of the submissions.

the present investigation, the PPtV prevalence rate was
12.4%. Increasing PPtV prevalence rates were observed
with increasing pig age, which is supported by previous
studies.3,4 However, in this study the overall prevalence
of PPtV was lower compared to previously reported
prevalence rates. This may be due to the overall younger
age of the animals examined in the current study as
essentially all of the pigs in this study were less than one
year of age. Differences in samples types utilized for the
testing may also account for the different results among
studies. While lung tissues were utilized in the current
study, serum samples, lymph nodes, liver and
nasopharyngeal swabs were used previously.2,3,4 The
clinical and pathological relevance of PPtV is still poorly
understood. PPtV was present in 14.4% of respiratory
cases and in 11.6% of cases with a history of
systemic/central nervous system disease. Often there was
concurrent infection with respiratory pathogens including
Mycoplasma hyopneumoniae, porcine reproductive and
respiratory syndrome virus and swine influenza virus
(data not shown), which may indicate a possible role of
PPtV in polymicrobial disease in pigs.
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Crude prevalence of porcine periweaning failure-to-thrive syndrome (PFTS): a survey of swine veterinarians
in Canada and the USA
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Introduction
Porcine periweaning failure-to-thrive syndrome (PFTS)
is a syndrome that has received increased attention in the
North American (NA) swine industry. PFTS presents as
a clinical condition, within 7 days of weaning, in which
affected pigs become anorexic, lethargic and then
progress to debilitation (1). The syndrome was first
described in 2008 and since then other cases have been
recognized and reported in the USA and Canada (1).
Currently, the etiology, risk factors, and prevalence of
PFTS are unknown (2). The objectives of this study were
to survey swine veterinarians to estimate the prevalence
of PFTS in Canadian and US swine herds and to promote
awareness and recognition of the syndrome to improve
the consistency of reporting and documentation of PFTS.
Materials and Methods
A survey was distributed to swine veterinarians in major
swine producing areas of the USA and Canada. A
universal resource locator (URL) link to an online
questionnaire was sent electronically to members of the
American Association of Swine Veterinarians (AASV)
through the member list-serve. Bi-weekly, electronically
generated reminders were sent to AASV members from
Sept 1- Dec 31, 2011. In addition to online notification
of the survey, a PFTS awareness campaign was launched
in September 2011. As part of this PFTS awareness
campaign, a video was produced to demonstrate the
characteristic clinical signs and progression of PFTS.
Oral presentations, including a demonstration of the
video, were made at major swine practitioner meetings in
Canada and the USA during the same time period that
the questionnaire was open. Veterinary practitioners
could complete the survey at these meetings in addition
to the online option. Veterinarians were asked to report
on the percentage of PFTS cases seen in nursery flows,
percentage of the characteristic clinical signs within
affected flows, and the percentage of affected pigs within
flows.
Results
A total of 52 survey responses were submitted and
tabulated. Over 88.0% of the respondents indicated that
they were in swine practice and attended nursery pigs as
the principle herd veterinarian. Approximately 85% of
the respondents indicated that >50% of their practice
time was devoted to swine. The survey respondents
provided veterinary services for 1,927 nursery pig flows
in 12 US states and 5 Canadian provinces. Three
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respondents were from 3 countries outside of NA.
Twenty-four veterinarians reported seeing PFTS-affected
pigs within the previous 6 months. The flow-prevalence
of PFTS observed within reported nursery flows was
4.0% (CI 3.3-5.0%). Veterinarians reported that the
proportion of PFTS-affected pigs within an affected flow
was low but variable (Table 1). The four most commonly
reported clinical signs were anorexia (100%, CI 85.7100), loss of body condition (87.5%, CI 67.6-97.3),
prolonged standing (83.3 %, CI 62.6-95.3), and the oral
behaviour of repetitive chomping and licking (75.0 %, CI
53.2-90.2).
Table 1. Percent of nursery pigs reported by herd health
veterinarians to be affected with PFTS in affected flows
Percentage (%) of
Percentage (%) of
PFTS-affected pigs veterinarians reporting
within an affected flow
(n=24)
1-3
50.0
4-10
45.8
11-25
4.2
26-50
0
>50
0
*binomial exact

95% CI (%)*
29.1-70.9
25.6-67.2
0.12-21.1
-

Conclusions and Discussion
The results from this survey have provided the first
estimate of the flow-prevalence of PFTS reported in US
and Canadian nurseries. It should however, be kept in
mind that the sample size for this survey was low and
does not represent a random sampling of all the potential
at-risk swine units. For this reason, it is reasonable to
expect that the reported prevalence may change in time
and as we further understand PFTS.
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The presence of hepatitis E virus in domestic swine population in Hungary; genetic analysis of the virus strains
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Introduction
Among potentially zoonotic viruses that cause enteric
infections in animals, Hepatitis E virus (HEV,
Hepeviridae, Hepevirus genus) can be responsible for
clinically manifested acute hepatitis in humans. The
virus-variants detected in different countries are
classified into 4 genotypes; viruses of the 3rd and 4th
genotype can infect both humans and animals. The
zoonotic nature of the virus was proven by genetic and
epidemiological studies and experimental infections.
HEV infections of animals remain subclinical. Besides
swine, several domestic and wild species were found to
be the reservoir hosts of HEV. [1]
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Results
The presence of HEV nucleic acid was demonstrated in
16 (39%) of the investigated 41 Hungarian swine farms.
The highest incidence of HEV infection was found
among the eleven to sixteen weeks old pigs (37%), but
HEV shedding was also detected in the finishing group
(9%). Samples of rodents did not contain HEV RNA of
detectable level. Both faeces of live animals and liver of
dead or slaughtered pigs were suitable for the investigation
of the infection. Phylogenetic investigations revealed that
the hepatitis E viruses detected in animals in Hungary
belonged into three subgroups (3a, 3e, and 3h) of the 3rd
genogroup of HEV. The nucleotide sequences showed
high similarity to HEV sequences of human and animal
origin detected in other countries.
Conclusions and discussion
Our study provides the first evidence of the widespread
occurrence of HEV in domestic swine populations in
Hungary. The phylogenetic analyses indicated close
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Materials and methods
Faeces and liver samples of 251 domestic swine
belonging to different age groups were collected and
investigated in order to survey the occurrence of HEV in
Hungary and determine the course of infection. Samples
of rodents (mice, rats) collected at swine farms were also
analysed to assess the role of these animals in the
epidemiology of HEV. Samples were investigated by
PCR using primers designed for diagnostic tests. [2]
Phylogenetic analyses were performed to infer the
genetic relatedness of the detected viruses.

genetic relationships between hepatitis E viruses from
human and animal origins, which further support the
theories about the zoonotic character of the virus. The
results of the studies emphasize the food-hygiene impact
of HEV, and can serve as a basis of further
epidemiological investigations.
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MRSA not detected in Swedish nucleus and multiplying herds
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Introduction
Methicillin resistant Staphylococcus aureus (MRSA) is
common in pigs in many countries around the world, but
has only been isolated once from pigs in Sweden (1, 2, 3).
The aim of the present study was to investigate the
MRSA situation in nucleus and multiplying herds which
constitute the top of the breeding pyramid.
Materials and Methods
Around 3 million pigs are annually reared to market
weight in Sweden. The genetic base for this production is
concentrated to a total of 53 nucleus or multiplying herds.
All these herds were tested for MRSA.
The 53 herds were sampled during a two month period in
the autumn of 2011 and the sampling was conducted
anonymously. The intention was to sample 90 weaned
pigs 5-12 weeks old from each herd (6 pigs per pen from
15 pens). However, from one herd, pigs older than 12
weeks were sampled, since no pigs 5-12 weeks old were
present. In three herds 8, 14 and 17 pens, respectively,
were sampled. The pigs were sampled by rubbing the
skin behind one ear with a sterile compress. One
compress was used to sample six pigs in each pen.
It was assumed that 30 % of the pens would be positive
in a positive herd and that 50 % of the pigs in a positive
pen would be colonised. If all samples from a herd are
negative there is a 93 % probability that the herd is free
from MRSA, i.e. that the prevalence is below the
specified prevalences.
The samples were subjected to pre-enrichment in MüllerHinton broth with 6.5 % NaCl followed by selective
enrichment in Trypton Soy Broth with 3.5 mg/L
cefoxitin and 75 mg/L aztreonam. The enrichment was
plated on selective agar (Brilliance MRSA, Oxoid) and
bovine blood agar.
Results
MRSA was not detected in any of the samples (Table 1).
Table 1. MRSA sampling in nucleus and multiplying
herds in Sweden.
Individual herds

TOTAL

Herds
Pens per herd
Pigs per herd

1
8
48

1
14
84

50
15
90

1
17
102

53
789
4734

MRSA-pos samples

0

0

0

0

0

182 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Discussion
In the present study, MRSA was not detected in Swedish
nucleus and multiplying herds. This confirms results
from earlier screenings and indicates that Sweden has a
favourable situation concerning MRSA in the pig
population. In 2006-2007, nasal swabs from fattening
pigs in 100 herds and in 2008, dust samples from 202
breeding and production herds were investigated without
positive findings (1, 2).
In 2010, fattening pigs were sampled at slaughter and
MRSA was found in one of 191 samples, representing an
equal number of herds (3). Due to that finding, the
present study was initiated with the aim to document the
prevalence of MRSA in all nucleus and multiplying
herds in the top of the breeding pyramid.
Trade of breeding animals between production herds is
very rare. It is the nucleus and the multiplying herds that
provide the production herds with breeding stock. Thus,
absence of MRSA in the top of the breeding pyramid
will effectively prevent spread of MRSA through live
animals to the rest of the pig population.
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Dientamoeba fragilis detection in suid populations: an emerging zoonosis hypothesized in central Italy
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Introduction
Dientamoeba fragilis (D. fragilis) is a worldwide distributed
protozoan parasite; it is pathogenic for humans. A wide
spectrum of gastrointestinal symptoms has been described in
infected patients: diarrhoea, flatulence, abdominal pains, colic
and weight loss. However, asymptomatic infection has been
also described. D. fragilis is still not well known; no cystic
stage has been demonstrated and only the trophozoites are
detected in stool samples.
For identifying this typically more often binucleate protozoan,
is necessary to perform permanent stain (eg. Giemsa) on fresh
stool specimens. This protozoan is extremely difficult to
cultivate but molecular techniques such as the Polymerase
Chain Reaction offer promise as a means of diagnosing
infection.
Aim of this work was to monitor the presence of protozoa
parasite in domestic pigs and wild boars faeces and to
evaluate the possible role of these animals as reservoir of the
parasite.

Animals
Sows
Growers
Finishing
Wild boars
Humans

SAMPLES
N.rs
166
222
106
87
17

POSITIVE
N.rs
45
170
62
35
13

POSITIVE
%
27,11
76,57
58,49
40,22
76,47

Figure 1. D. fragilis (Giemsa stain) in domestic pigs (a),
wild boars (b), humans (c).

Conclusions and Discussion
During a five years research project we demonstrated
the presence of D. fragilis in domestic pigs populations
as well as in hunted or slaughtered wild boars.
Due to the high percentage of positivity we could assume
the domestic and/or wild pigs can play a role as natural
reservoir of the parasite.
In this scenario, outdoor pig farms and/or “confined”
wild boars rearing can act as important link of exchange
of this parasite.
The demonstrated homology of D. fragilis sequences
obtained from both humans and animals suggests the
potential role of this parasite as zoonotic agent.
If an environmentally resistant and infective stage of D.
fragilis exists, we suppose the environmental
contamination with domestic/wild pigs feces could be as
an important factor in the transmission of this parasite to
other hosts, including humans.
References
1. S. Crotti et al.: 2006, SIPAS proceedings 99-104.
2. D. Crotti et al.: 2007, Vet. Parasitology 145, 349-351.
3. E Manuali et al.: 2010 Webzine Sanità Pubblica
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Results
The microscopic examination of the fresh fecal smears
revealed positivity in 277 domestic pigs, corresponding to
56,07%. In particular higher positivity was observed on
youngest animal (76,57%), while oldest or mature pigs
recorded an important decreasing of positivity according the
age (Tab.1). Concerning wild boars, we revealed positivity in
35 animals (40,22 %). Among humans, the positivity was
76,47% and these positive specimens came from people with
a close contact with pigs.
Biomolecular investigations carried out on human and
animals amplified positive products revealed 100 %

Table 1. D. fragilis examinations from pigs, wild boars and
humans specimens
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Materials and Methods
In five years time (2006-2010), faecal samples were collected
from pigs housed in farrow-to-finish herds (494 samples,
splitted in three different categories: sows, growers,
finishing pigs) and from hunted or slaughtered wild boars
(87 samples). Simultaneously, the study was undertaken on
human faeces (17 samples) to evaluate the presence of D.
fragilis in pig breeders.
All samples were collected directly from the rectum, cooled
and sent to the laboratory where they were examined for D.
fragilis by direct microscopic examination. The fresh faecal
smears were stained with a 10% Giemsa solution in distilled
water for 30 min.
Biomolecular investigations (TaqMan real-time PCR which
targets the 5.8S rRNA, nested PCR for the 18S rRNA, nested
PCR for the internal transcribed spacer 1 region) were carried
out on 38 pigs and 17 pig breeders specimens.

homology with the 5.8S rRNA gene of D. fragilis, genotype
1 (e.g., Genbank DQ233451)
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Canadian swine health board national biosecurity training program: a model for enhancing adoption of
biosecurity best management practices for the farm at a national level

1
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Canadian Swine Health Board, Ottawa, Ontario, Canada. verdon@swinehealth.ca

Introduction
The Canadian Swine Health Board (CSHB) is a national
industry organization with the mission to ‘provide
leadership and coordination in support of the
management of the health of the Canadian swine herd’. It
was formed in 2009 and has representatives sitting at the
Board from a broad range of swine industry
stakeholders: Canadian Pork Council, Canadian Meat
Council, Canadian Centre for Swine Improvement,
Canadian Association of Swine Veterinarians and the
Veterinary Colleges of Canada. Representatives of
Agriculture and Agi-Food Canada, the Canadian Food
Inspection Agency and the Canadian Council of Chief
Veterinary Officers participate in Board meetings. One
significant activity undertaken by the CSHB is the
National Biosecurity Training Program.
Materials and Methods
The Biosecurity pillar of the CSHB was tasked with
developing a voluntary, national biosecurity standard,
with the necessary programming to enhance its adoption
within the Canadian swine industry.
The National Swine Biosecurity Farm-Level Standard1
(NBSFS) was developed with the help of a technical
committee. It is a voluntary tool for producers and
industry stakeholders to use to tailor biosecurity
measures to individual farm and regional needs, and was
launched to the industry in October 2010. An
accompanying user guide, accessible on the web through
the Canadian Swine Health Board 2 was developed as an
implementation tool for the NBSFS. The user guide
contains a comprehensive description of best
management practices (BMPs) and actions needed to
create a farm-specific biosecurity plan.
For the voluntary implementation of the NBSFS, the
National Biosecurity Training Program was launched in
March 2011. This national program starts at the farm
level and includes involvement of swine producers and
staff, in collaboration with their veterinarian, to evaluate
and take action on the basic biosecurity at each of their
farm sites. The overarching goal of this program is to
review and improve biosecurity at farm-level, in order to
maintain or/and improve the health of the Canadian
swine herd based on the NBSFS. CSHB partnered with
the provincial producer associations for regional
implementation, and for each province a veterinarian was
selected as the Provincial Swine Biosecurity and
Preventive Health Coordinator to provide technical
expertise during the implementation activities.
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Results
The program started with the three main pork producing
provinces and a multi-stepped approach was taken to test
the tools before wider implementation. The program was
later implemented in the six remaining provinces. For
each province, efforts were made to adapt the delivery of
the program to regional issues and maximize linkages
with other programs. Having the provincial pork
producer associations, swine practioners and the CSHB
working together during the development of the program
facilitated its implementation. The visual training
material and the individual risk assessments were easily
accessible to every participant, and the ‘kitchen table’
format generated useful discussion amongst participants.
Program uptake by producers and swine practitioners
exceeded expectations. Results will be presented in
future publications.
Conclusions and Discussion
The objective of heightening awareness on biosecurity,
based on the NBSFS is well on its way to being
accomplished across the Canadian swine industry. The
approach of building relationships among different
groups, in a positive activity, and especially not in a
crisis situation, including farm workers, managers and
owners
veterinarians, and provincial associations,
was a highly valued feature of the program and a model
that has proven to be successful.
Acknowledgments
This program was made possible by Agriculture and
Agri-Food Canada.
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Implementation of genomic selection in a pig breeding program SNP’s detected influencing littersize
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difficult to measure (e.g. disease resistance)
sex limited (e.g. milk production and boar taint)
expressed late in life (e.g. semen production,
longevity, litter size, milk production)

Materials, methods and findings
1000 sows of a line with a high number of detailed data
available have been genotyped by means of 60 K SNP
test. From this database, a subgroup of 717 females was
suitable and their SNP pattern was mirrored to the
phenotypic expression of various traits using the BayeZ
technique. It appeared that two SNP’s, one on
chromosome A and one on chromosome Z showed a
significant effect on litter size (see Table 1). When we
looked in more detail, we did not only find the effect on
littersize as such be we also found effects on the
variation between litters: animals having GG on this SNP
have a larger litter (16.38) with smaller variation (8.5)
compared to animals having AA (15.17 with a variation
of 10) with the heterozygote in between. This promising
effect can help in the selection of the boars to be chosen
for breeding purposes.

SNP Chrom A

SNP Chrom Z

Effect on total born
Allele
#
Effect
AA
569
15.86
AG
140
15.36
GG
8
13.69
AA
211
15.17
AG
367
15.83
GG
139
16.38

For a breeding company such a finding could be extra
interesting if it would apply for other lines within the
organization. Once these SNP’s have been determined, it
can be run on the database of other lines and it can be
checked if similar effects are to be found. As is clearly
shown in Table 2, the frequency at least differs between
the lines.
Table 2. Allele frequencies sire-(1-3) and dam lines (4-6)
Distribution
SNP chrom. A
SNP chrom. Z
Line
#
A
G
A
G
1 1119
0.77
0.23 0.28
0.72
2
156
0.51
0.49 0.83
0.17
3
218
0.71
0.29 0.54
0.46
4
764
0.87
0.13 0.58
0.42
5
237
0.89
0.11 0.15
0.85
6
358
0.39
0.61 0.29
0.71
Conclusions and Discussion
Modern techniques add genomic information to the
phenotypic information. Linking these two sources of
information to each other, organize a more powerful tool
which is adding up to the traditional EBV calculations:
EBVtotal=EBVBLUP + (1-R2BLUB) * EBVmarker increasing
genetic progress with 5-55 % depending on the trait.
References
1. J. Dekkers et al. 2010. The Genetics of the Pig, 390425.

Happy Pigs - Healthy People

185

June 12 (Tue)

-

Table 1. Allele effects for two litter size SNP’s.
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Introduction
Traditionally pig breeding was to choose the best
individual sows or boars for the next generation. The last
25 years this has been extended to measuring and
registration of traits in big populations, knowing the
exact pedigree and calculation of breeding values in
order to predict the genetic value of animals for the next
generation. Added to the above not only the information
of pure lines and breeds was included in the data
collection but also data collected from crossbreds,
finishers and pork products world wide. In order to be
successful large populations (numbers and accuracy) are
important and performance has to be measured under
various circumstances. For the “easy to measure”
phenotypic expressions, this way of BLUP-breeding
calculating ‘expected breeding values’ (EBV’s) has been
very successful.
Recently the porcine genome has been unraveled which,
together with new techniques, makes it possible to
include genomic information in the breeding activities.
In cattle this “genomic assisted selection” or “marker
assisted selection” is of extra value where it will reduce
the generation interval by more than 2/3. Where the
generation interval in pigs is relatively short, the
advantage of genomic assisted selection has to be found
in other aspects. The extra value in using a.o. SNPanalyses is mainly valid for those traits that are:
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Evaluation of a novel electrocution device in swine from birth to 15 pounds
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Introduction
Euthanasia of piglets is a significant welfare issue in the
swine industry. Electrocution has not been recommended
for use in young pigs under 10 pounds because the
resistance around the skin can be less than that across the
body, diverting the electrical current across the skin’s
surface rather than through the body. However,
electrocution induces a loss of consciousness in a rapid,
timely manner, and requires little training. If effectively
administered, electrocution will render the brain
insensible and initiate cardiac fibrillation and death1. A
novel electrocution device has been developed by S & R
Resources, LLC for pigs from birth to 15 pounds. The
focus of this research was to validate that this novel
electrocution device provides a safe, humane alternative
to current euthanasia methods available for young pigs
from birth to 15 pounds.
Materials and Methods
This mobile device includes a resting table which has
two sets of spring loaded tongs which simultaneously
open as the user depresses a foot pad and closes as the
user gently removes the foot pressure on the foot pad.
In this trial, the tong and resting plate by the head of the
pig were positively charged while the tong and resting
plate located distal to the head were negatively charged.
The flow of electricity is designed to pass diagonally and
simultaneously through the brain and through the heart.
To euthanize a pig, the technician gently handles both
front legs of the pig with one hand and both back legs
with the other hand. The user depresses the foot pad and
places the pig on the resting table with one electrode
plate on the base of the ear and with the other electrode
plate on the pig’s chest or caudally depending on the
pig’s size. The weight on the foot pad is removed and the
pig lies firmly in place on its side. The technician then
shuts a door which protects the user from contact with
electricity. Once the door is shut, the user then pushes a
button which delivers electricity to the pig for a
predetermined amount of time. Once the time limit is up,
the red light on the control panel shuts off. The door is
opened, the foot pad is depressed and the pig is removed.
Results
The first consideration with euthanasia via electrocution
is validating that the method causes a rapid loss of
consciousness (Phase I of the trial). Initially, a minimal
time to loss of consciousness (Stage 3; Plane 2 of
anesthesia) was determined for 2 different electrocution
durations in 3 different age and weight groups. Loss of
consciousness for this measurement was defined as
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movement from Stage 3; Plane 1 (light anesthesia) to
Stage 3; Plane 2 (surgical anesthesia). Thirty commercial
pigs ranging from birth to 15 pounds were identified as
being ill, unthrifty, or fallouts. Parameters measured
included tong placement relative to weight, voltage, and
amperage. Cardiac and brain electrical activity were
monitored using an electrocardiogram and an
electroencephalogram, respectively. Pigs were evaluated
for dilation of pupils, absence of corneal reflexes, and
absence of nociceptive reflexes to determine Stage 3;
Plane 2 unconsciousness. The device was successful in
inducing a Stage 3; Plane 2 loss of consciousness in all
pigs at 5 seconds and 3 second duration of current for the
groups >3 days of age, <5 pounds and >3 days of age, >
5 pounds. However, the <3 days, < 5 pound cohort was
eliminated from Phase II of the trial due to a poor
stunning success rate (70% success) at the 5 second
electrocution interval. Any pigs that did not lose
consciousness by electrocution were immediately and
humanely euthanized via Pentobarbitol injection. In
Phase II of the trial, 66 commercial sick pigs (>3 days,
<5 pounds; and >3 days, > 5 pounds) were sedated and
euthanized at electrocution time intervals of 5, 10, and 15
seconds. The same monitoring equipment and data
collection parameters were used as in Phase I.
Successful death events were recorded in 98.5% of pigs
greater than 3 days of age.
Conclusions and Discussion
This study indicates that electrocution using this novel
device is a humane form of euthanasia when carried out
in piglets greater than 3 days of age at a duration of 10
seconds. Electrocution reliably induced unconsciousness
at < 3 seconds after the application of current.
Additionally, electrocution repeatedly induced death in
piglets greater than 3 days of age at time periods > 5
seconds of current application.
References
1. Anesthesia. Canadian Council on Animal Care
Module 11. Available at: http://www.ccac.ca/en/
CCAC_Programs/ETCC/Module11/09.html.
Accessed October 27, 2011.
2. Additional references available upon request.
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Biosecurity protocols: comparison of a conservative and a novel method for cleaning and disinfection in a
swine farm in Thailand
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1
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Materials and Methods
The study was conducted on a 500 sow farm in west part
of Thailand. Two similar finishing barns of wooden
construction with solid floors were chosen for the
experiment. Each barn had 10 pens with 25 pigs /pen.
After the pigs were moved and the buildings were empty
the barns were cleaned and disinfected using the two
protocols described below.

The results show that the novel method of cleaning and
disinfection, using foam detergent and spray disinfectant,
reduced total bacterial count and coliform count
compared to the traditional powder detergent and
burning approach. A standard for surface swabs in
Thailand is considered to be a total bacterial count
<1,000 cfu/ml. and negative for coliforms and E.coli.
From these data the novel protocol offers greater
efficiency as well as being easier to apply than the
traditional practice.

Table 1. Cleaning and disinfection protocols












Barn1
(Traditional Method)
Physical removal of
equipment and gross
soiling
Application of Caustic
Soda(NaOH2)





Surface cleaning using
powder detergent and
scrubbing
Drying
Burning surface



Top lime surface treatment
Sampling.






Barn2
(Novel Method)
Physical removal of
equipment and gross
soiling
Surface cleaning using
foaming detergent (Shift®)
for 30 min. followed by
washing out
Drying

21,000

Coliform
(cfu/ml)
15

E.coli
(cfu/ml)
0

2

48,000

11

0

3

33,000

0

0

1

330

0

0

2

24

0

0

3

636

0

0

Barn

Pen

TBC (cfu/ml)

1

1

2

References
1. F Madec 2010, Good Practices for Biosecurity in the
Pig Sector, FAO Animal Production and Health,
Publication 169.

Burning surface
Spraying disinfectant
(GPC8®)
Sampling.

Three pens/barn were randomly selected for surface
swab sampling. Each pen was sampled at 5 points: 4
corners and 1 nipple. Samples were pooled per pen and
tested for total bacterial count (TBC), coliform count,
and E.coli at Chulalongkorn University Diagnostic
Laboratory.

Results and discussion
The results from the laboratory testing are shown in
Table 2 below.
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Table 2. Bacterial counts following disinfection and
cleaning:
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Introduction
All-in, all-out management is an important tool in
achieving biosecurity and limiting the incidence of
disease on pig farms. Effective cleaning and disinfection
of the empty housing between batches of pigs limits the
exposure of in-coming animals to pathogenic organisms
(1). In Thailand, many different cleaning protocols are
practiced by farmers. The objective of this study was to
compare a novel, standardized protocol introduced by
Pfizer Animal Health (Thailand) with a traditional
method.
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Impact of a Husbandry Education

program on nursery pig productivity
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Introduction
One of the challenges in managing pigs in the nursery
phase is identifying and appropriately handling
suboptimal pigs and pigs with early-stage disease. The
objective of this study was to determine if a Husbandry
Educator ™ (HE) could positively affect mortality or
culling rates, feeder weight, treatment costs, and high
value pig rates in well-managed swine herds.
Materials and Methods
Two husbandry educators were exclusively dedicated to
two production companies. Each production site was
managed similarly within each production company. The
husbandry educators (HE) spent 2-3 weeks at the
nurseries coaching caregivers and assessing animal
health needs, identifying opportunities for improvement,
and emphasizing early identification and management of
suboptimal pigs following on-farm protocols. To identify
suboptimal pigs the HE utilized an individual pig care
(IPC) approach which involves a disease severity
classification system for pigs showing early (A),
moderate (B), or advanced clinical disease (C), and pigs
that needed to be culled or euthanized (E)1. Two trials
were conducted, each one comparing outcomes in
nursery closeout groups monitored by a HE versus
groups receiving standard care (SC). Trial 1 compared
mortality rate, closeout weight, and per head treatment
cost. On average 6 closeout groups were obtained after
the HE coaching and 6 closeouts before arrival of the HE
(control). Altogether 331,592 pigs were evaluated. In
Trial 2 twenty barns were randomly allocated to either a
husbandry educator (HE) or standard care (SC).
Closeouts were compared for the percentage of mortality,
culls (underweight, lame, boars, and defects), high value
pigs, and individual treatment, and for the per-head
treatment cost. Altogether 137, 622 pigs were enrolled.
To measure the effects of Husbandry Education on pig
production data were analyzed with a linear mixed model
and all test of treatment differences were 2-sided and
performed at the 5% level of significance.
Results
In Trial 1, differences between HE and SC groups in
overall mortality rate and treatment cost per pig were all
highly significant (P < 0.0001) [Table 1]. HE pigs had
a significantly higher per-head closing weight compared
to SC pigs (P = 0.021). In Trial 2, there were
significant differences (P ≤ 0.05) between HE and SC
pigs in the percentage of culls, high value pigs at
closeout, the percentage of pigs treated individually.
There were not significant differences in mortality and
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treatment cost per pig showed numerical differences that
approached significance (P=0.08) (Table 2).
Table 1. Comparison of production outcomes in nursery
pigs impacted by a husbandry educator vs. standard-care
(Trial 1).
Inventory
Nursery sites
Mortality (%)
Weaning wt (lbs)
Feeder wt (lbs)
TX cost/pig ($)

HE
168,901
12
3.12±1.17a
12.95±0.95
57.95±4.10a
0.54±0.52a

SC
162,691
12
3.64±3.50b
12. 97 ±0.61
56.24±5.41b
1.08±0.72b

TX= treatment. Different superscripts mean significant differences at
the 5% probability level.

Table 2. Comparison of production outcomes in nursery
pigs impacted by a husbandry educator vs. standard-care
(Trial 2).
Inventory
Nursery sites
Mortality (%)
Culls (%)
High value (%)
Individual TX (%)
TX cost/pig ($)

HE
67,511
20
2.15
3.75a
93.92
9.89a
0.11

SC
70,111
20
2.13
6.05b
91.45
8.76b
0.20

Conclusions and Discussion
A husbandry education program that focused on getting
caregivers to take action on early identification and
intervention of nursery pigs resulted in a superior
response to therapy and improved production outcomes.
Results from two trials involving near ½ million pigs
showed significantly improvements in productivity,
mortality or culling rates, treatment costs, feeder
weights and the % of high value nursery pigs compared
to pigs receiving SC. These improvements were
observed even in herds operating under sound
preexisting management practices.
References
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Introduction
Porcine Circovirus type 2 (PCV2) is a ubiquitous virus
responsible for various symptoms that impair pig
growth1. Its impact on reproductive disorders has been
demonstrated in experimental conditions2 and evidenced
in particular on naïve gilts3. The objective of this study
was to assess the PCV2 serological status of gilts at
arrival in a commercial farm.

F1
Nb

Batch 1

30

Batch 2

20

Batch 3

19

Batch 4

10

Total

79

Mean value
± std

0.24 ±
0.36
2.54 ±
0.49
3.21 ±
0.45
2.46 ±
0.77
1.82 ±
1.36

GP
Nb

0
10
10
5
25

Total

Mean
value ± std

Nb

Mean value
± std

-

30

0.24 ± 0.36

30

2.69 ± 0.44

29

3.17 ± 0.46

2.69 ±
0.29
3.09 ±
0.49
2.97 ±
0.45
2.91 ±
0.44

15
104

2.62 ±
0.708
2.83 ±
0.574

Conclusion and discussion
The first observation was that even if PCV2 is
widespread within pig farms some animals coming from
high health status farm may be naïve at 6 months of age,
with no PCV2 antibodies. Secondly, this study
demonstrated potentially high variability in PCV2
serological status of gilts at the entry in commercial
farms: one batch was negative, while the 3 successive
batches introduced later were positive with
heterogeneous titres. Additionally, the study showed that
a single nucleus farm may provide gilt batches of
alternating PCV2 antibody status.
References
1. Segalès J et al., 2005, AH Research Review 6(2);
119-142.
2. Mateusen B et al., 2004, Theriogenology 61; 91-101.
3. Ladekjaer-Mikkelsen AS et al., 2001, Vet Record
148:759-760.
4. Guillossou S et al., 2007, ERPD, Krakow, Poland, p
101.
® All marks are the property of their respective owners
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Results
Results according to the specific batch and farm origin
are presented in table 1.
The gilts from the 1st batch were found to be negative for
PCV2 antibodies at arrival in quarantine. All these gilts
came from the nucleus farm producing F1 gilts.
Interestingly, gilts from the same farm origin but
introduced later (batches 2, 3 and 4) were positive (100%
had titres above 1.3 log10 and 38.8 % had titres above 3
log10). Furthermore, PCV2 serological status was
different between the 3 batches: mean value of PCV2
antibodies of batch 3 was significantly above this one of
batches 2 and 4 for F1 gilts (p=0.001), and the mean
value was higher for GP gilts (p=0.107). In all 3 batches
2, 3 and 4 there was no difference of PCV2 serological
status between origins F1 or GP.

Origin
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Materials and Methods
The study was conducted in a newly established herd
where gilts were introduced in 4 successive batches in
2009. The gilts F1 and GP came from 2 different nucleus
farms. Blood samples were collected from 110 randomly
selected gilts from the 4 batches at arrival in quarantine.
Presence of PCV2 specific antibodies was evaluated by
SERELISA PCV2 Ab Mono Blocking test (Synbiotics
Corporation, Manhattan, USA). All samples were
analysed by Bio Chene Vert lab (Chateaubourg, France)
at the same time. According to the results of a previous
paper4, titres lower than 200 ELISA units were
considered as negative. Mean PCV2 antibody titres were
compared according to the batch and farm of origin.
Homogeneity of titres was tested using a Student’s TTest when application conditions were satisfied;
alternatively the Kruskal-Wallis test was applied.
Interpretation of the analysis results was based on the
statistical significance value 0.05 (p<0.05).

Table 1. Mean PCV2 titres (log10) at arrival in quarantine
according to the batch and origin
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(Merial) in a Bulgarian farm
H Stoykov 1, M Grozeva 2, S Longo3, S Imbert4, M Pasini4, F Joisel4
DVM, farm Brashlen, Russe, Bulgaria, 2 SAM BS Ltd, Sofia, Bulgaria, 3BPC, Labruguière, France, 4Merial S.A.S.,
Lyon, France, francois.joisel@merial.com

1

Introduction
Porcine Circovirus type 2 (PCV2) has been associated
with a number of disease syndromes, known as PCVD,
and mainly affects growing pigs by increasing mortality
and reducing the performance of the herds.
The purpose of this study was to evaluate the efficacy of
CIRCOVAC® sow and piglet vaccination on pig
performance under Bulgarian conditions.
Materials and Methods
The study was conducted in a 2,700-sow farrow-to finish,
DanBred registered herd with 4 days farrowing batches
and strict all in/ all out pig flows. Piglets were vaccinated
with CIRCOVAC at 28-30 days of age, 0.5ml, IM, once
from February 2009. A mass sow CIRCOVACvaccination was carried out twice, 3 weeks apart, in
August 2009, from the reproductive stage, followed by
routine booster 2 weeks prior farrowing. From the 1 st
batch of piglets born to vaccinated sows, by precaution,
PCV2 vaccination was delayed at 7 weeks of age.
Three periods were defined:
 T1 (Trimester 1) +T2: from January to June 2009,
period in
which the results correspond to non
vaccinated piglets, i.e. the control period;
 T3+T4+T5: period in which the results correspond
to pigs vaccinated at weaning;
 T6+T7+T8+T9: period in which the results
correspond to piglets vaccinated and born from
vaccinated sows (from April 2010 to March 2011).
Performance were recorded and consolidated from
nursery to slaughtering. Average parameters were
calculated using Agro Soft software. The statistical unit
was the mean value for every 4-day batch. Average
values of each parameter were compared by Dunett two
side Test or one side Test. Results were considered as
significantly different when p<0.05 or p<0.10,
respectively.
Results
Reproduction results were already published 1.
Pig growth performance is summarized in Table 1. Feed
conversion in growers and fatteners had a numerical
tendency to decrease with vaccination. Average Daily
weight gain (ADWG) was significantly improved from
January 2009 to March 2011 by 41 g/day at grower stage
and 77 g/day at the fattening period. The average of the
pig weight before slaughtering was significantly
increased by 6.5 kg, with sow and piglet vaccination
implementation.
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Table 1. Comparison of pig performance

Period

Jan-June
2009

Group

Control

Piglets
vaccinated

Months
Conversion in
growers
ADWG in growers
Conversion in
fatteners
ADWG in fatteners
Average Kg before
slaughter

N=6

N=9

T6+T7
+T8+T9
Apr 2010-Mar
2011
Piglets
vaccinated, born
from vaccinated
sows
N=12

a

1.91a

1.96 a

T1+T2

2.01

T3+T4
+T5
Jul 2009Mar2010

0.566 a

0.590 a

0.607b

a

a

2.911 a

0.983 a

1.052 b

1.060 b

105.7 a

109.4(b)

112.2 b

2.957

2.886

a,b

: comparison in row between group by using Dunett two side test
(p<0.05).
a,(b)
: comparison in row between group by using Dunett one side test
(p<0.10)

Conclusions and Discussion
The vaccination of sows and piglet strongly improved
the ADWG in growing, and in fattening period; and the
slaughtering weight by 6.5kg per pigs on average. This
confirms previous findings2 showing that CIRCOVAC
vaccination of sows and piglets provided a major
productivity improvement in the field.
References
1. Stoykov H et al., 2011, 5th APVS, Pattaya, Thailand,
P26.
2. Delisle G et al., 2009, 4th APVS, Tsukuba, Japan,
p220.
®CIRCOVAC is a registered trademark of Merial in the
Bulgaria and elsewhere.
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Evaluation of the effect of two different vaccination protocols for PCV2 in piglets on a commercial farm
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Introduction
Vaccination against Porcine Circovirus Type 2 (PCV-2)
has become a worldwide tool to prevent associated
diseases and enhance growth performance (1). Due to the
imunesupressor effect that weaning has on piglets and
the optimization of the work load in commercial farms,
PCV2 vaccines have been used before and after weaning,
normally combined with Mycoplasma hyopneumonie
(Mh) vaccination. The objective of this trial was to
evaluate the effects of two different protocols for the
vaccination of piglets with PCV2 + Mh on the body
weight and the immune response.

Table 1. Evaluation of body weight.
Group

Initial Weight

Final Weight

A (5 days before
weaning)

6.1 Kg (± 1.0)
n = 227

20.7 Kg a (± 11.7)
n = 210

B (5 days after weaning)

6.0 Kg (± 0.9)
n = 226

19.6 Kg b (± 9.3)
n = 205

a,b

p < 0,05 in the T-test

Bacucheck®

Group

Mean Ratio % Positive

ELISA
Mean Titer

A (5 days before
weaning)

0.91

100 %

9,141
n = 20

B (5 days
after weaning)

0.96

100 %

10,129
n = 20

Objective

> 0.3

> 80%

≥ 1,800

Table 3 indicates the differences of body temperature in
vaccinated and non vaccinated animals after
administration of the vaccines.
Table 3. Evaluation of body temperature.
Group

Mean temperature

Vaccinated

40.9º a n = 89

Non vaccinated

39.6º b n = 89

a,b

June 12 (Tue)

Results
As shown in Table 1, the results of the weighing showed
that the group vaccinated before weaning had a higher
body weight at 40 days post-weaning.

Table 2. Evaluation of antibody titers for PCV2.

p < 0,05 in the T-test

Conclusions and Discussion
In this study, PCV2 vaccination induced a strong
hyperthermia, resulting in a decrease of food ingestion
and in the normal activity of the animals. This effect is
more obvious in piglets that have been recently weaned,
probably due to the strong effects that weaning has over
them. The piglets vaccinated before weaning can more
easily surpass the effect of the hyperthermia postvaccination. There were no differences between the two
groups regarding immune response.

References
1. Baekbo, P. et al (2011): Proc. 6th ISERPD, 18-21.
2. Kuehn, T. et al (2011): Proc. 6th ISERPD, 42
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Materials and Methods
The trial was conducted in a 500 sow farrow to finish
farm in Portugal, working in a weekly system. The
piglets were selected from 47 litters, individually
weighed and ear tagged at the age of 22 days and divided
into two different groups (A and B). The piglets
weighing less than 4.5 Kg were not included in the trial.
Group A was vaccinated using Porcilis PCV® and
M+PAC® 5 days before weaning (22 days age) and
group B 5 days after weaning (32 days of age). Body
temperature was registered 5 hours after vaccination in
both groups. 40 days after weaning, the two groups were
re-weighed. At 12 weeks of age, 40 blood samples were
collected for evaluation of the immune response to PCV2
vaccination using Bacucheck® (2).

The Bacucheck® test results are presented in Table 2.
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Correlation between wasting syndrome and mortality, and also seroconversion and/or PCR against
PCV2 and PRRSv in 2011 in Belgium
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Introduction
PCV2 is the primary causative agent of several
syndromes, known collectively as porcine circovirusassociated disease (PCVAD), many of which are the
result of a co-infection with PCV2 with other agents such
as PRRSv1. For practical purposes, it is useful to know
which diagnostic tests are reliable for detecting PCVAD.
Krakowka2 (2005) showed very clearly that there is a
relationship between PCV2 viral load and the occurrence
of wasting disease.
The aim of this study was firstly to investigate the
relevance and reliability of diagnostic tools, and
secondly to investigate the relationship between PRRSv
and PCV2 antibody titers.
Materials and Methods
78 farms were selected from the MSD Animal Health
database for the year 2011, based on the existence of a
proper anamnesis, and following a request for PRRSv
and/or PCV2 serology, and/or for PCR-testing for PCV2.
In this study, two groups were defined: a group of
weaners and a group of fatteners. For each group, PCV2
and PRRSv antibody titers and also the viral load of
PCV2 were measured plotted against clinical signs such
as wasting syndrome and mortality.
PCV2 antibody titers were assessed using a quantitative
‘in-house’ ELISA (servicelab Boxmeer) and PRRSv
antibodies, using an IDEXX ELISA. PCV2 viral load
was measured by a quantitative realtime PCR.
The relationship between wasting syndrome and
mortality and antibodies for PRRSv and PCV2, and
PCV2 viral load, was studied by logistic regression
method with each time the number of positive samples
above a given threshold as outcome variable. The
correlation between mean PRRSv and PCV2 antibody
titers was evaluated, using linear regression.
Results
For s/p titers of PRRSv > 0.4 and > 2, there was a
significant positive correlation between wasting
syndrome and mortality in both weaners and fatteners (p
< 0.05).
Whereas these same variables were not related to the
number of samples in a herd with log2 titers of PCV2 > 5
and > 9. For log10 titers of PCV2 in the qRT PCR-test,
there was a significant positive correlation between
wasting syndrome and mortality in weaners and fatteners
(p<0.05).
A significant positive correlation (p<0.05) between the
PRRSv and PCV2 antibody titers is shown in Figure 1.
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Figure 1. Positive correlation between antibody titers for
PRRSv and PCV2.
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Conclusions and Discussion
The results from this study confirmed that PRRSv
serology is a useful tool for the diagnosis of PCVAD,
and that qRT PCR-testing is the only useful tool for the
diagnosis of PCV2.
References
1. Gillespie, J., 2009, J. Vet. Intern. Med.; 23, 1151 –
1163.
2. Krakowka et al., 2005, J. Vet. Diagn. Invest. 17, 213
– 222.
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The effects of combined Circumvent® PCV and Porcilis Mycosilencer® once on growth and profitability on a
farm with no clinical evidence of PCVAD
Arayan Yuenyaw1, Suraphan Boonyawatana2
Live Informatics Thailand Ltd, 2Intervet Thailand Ltd, suraphan.boonyawatana@intervet.com
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Introduction
Porcine Circovirus type 2 (PCV2) is known to be
associated with several disease entities which together
are referred to as Porcine Circovirus Associated Disease
(PCVAD) (1) and Mycoplasma hyopneumoniae (Mh) is
known to cause Mycoplasma pneumonia (MPS) or
enzootic pneumonia (EP) (2). Both infections increase
the severity of pneumonia leading to reduced growth
rates and and poorer profitability (3). In Thailand, it is
usual to vaccinate against both pathogens at weaning.
The aim of this study was to observe the effects on
performance and economics of the combination of PCV2
and MH vaccines, on a farm with no apparent problem
with either disease.

Table 2. Performance and profitability
Control

PCV-

Diff

Pigs in

138

141

3

Pigs out

138

141

3

ADG

666

677

11

FCR

2.36

2.28

-0.08

Under weight pigs

9.4

0.7

-8.7

% CV

14.3

6.7

-7.6

Profit/pig (baht)

654.01

710.33

56.32

Figure 1. distribution of slaughter weights compared
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3. Opriessnig, Understanding the pathogenesis of
porcine circovirus type 2 (PCV2)-associated disease,
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Results
The PCV-vaccinated group performed better than the
control group with respect to ADG, FCR, underweight
pigs, % CV of slaughter weight and profit/pig, but there
was no difference in % losses between groups (Table 2
and Figure 1)
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Conclusions and Discussion
Even on this farm with few or no clinical signs of PCV2
or Mycoplasma infections, a single combined dose of
PCV2 and Mycoplasma vaccines at 3 weeks of age led to
improvements in ADG, FCR and % CV, all contributing
to better profitability. The recommended schedule for
Circumvent PCV® is 2 X 2 ml doses which has been
shown consistently to give the best results. The specific
situation on this farm accounted for the good results
obtained.
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Materials and Methods
This trial was undertaken on a 1,000 sow farrow to finish
farm performing reasonably well. PRRSv and PCV2
sero-positives and Mycoplasma-like lesions were
apparent in fewer than 10% of the finishers. There were
no problems involving PRDC or PDNS, and culling and
mortality rates were less than 4% in the nursery and
finishing stages. 30 sows were selected and assigned to
one of two groups of 15 sows, each group having equal
numbers of each parity. At 3 weeks old, 141 piglets of
sows assigned to the PCV-vaccinated group were given a
2ml dose of Circumvent PCV® combined with 2ml of
Porcilis Mycosilencer Once®, and 138 piglets of sows
assigned to the Control group received only the vaccines
routinely used on the farm. Thereafter both groups
received the same vaccines except that, at 5 weeks of age,
the PCV/Myco-vaccinated group did not receive a
second dose of Mycoplasma vaccine.
Weaned pigs of both groups were weighed and moved to
the same house where they were reared to slaughter.
Feed intake, deaths, culls, and start and finished weights
were all recorded and ADG, FCR, % losses and price per
kilogram of live pigs were calculated.
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Full genome of swine influenza A virus subtype H1N1 using next generation sequencing
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Introduction
Swine influenza viruses are negative sense RNA
segmented viruses that are classified according to their
surface proteins hemagglutinin (HA) and neuraminidase
(NA) but only H1N1, H2N1, and H3N1 are considered
endemic in pigs (1). However, viral fitness may depend
not only on the HA and NA characteristics but also on
the characteristics of the other gene segments. Little is
known about the genetic diversity of the full genome of
swine influenza viruses. Therefore increasing the
knowledge on the make up of the entire genome of swine
influenza viruses may help to better define the virus
diversity within swine populations and the viral attributes
affecting transmission.
In this study we report the results of sequencing the
entire genome of an H1N1 influenza virus directly from
nasal swab samples using a single reaction genomic
amplification and a high fidelity polymerase as an effort
to describe virus diversity across the complete genome of
a swine influenza virus.
Materials and Methods
Nasal swabs were obtained from pigs infected with
influenza virus by contact exposure with an infected pig
challenged with an H1N1 swine influenza virus
(A/Sw/00239/04). Samples were tested by RT-PCR (2)
and one sample from each pig testing positive and the
virus challenge inoculum were selected for full genome
sequencing. A two steps RT-PCR was performed using a
high fidelity polymerase to amplify the cDNA according
to published procedures (3). Gene amplification of the 8
influenza genes was verified using a 1.5% agarose gel.
cDNA was prepared and submitted to the BioMedical
Genomic Center of the University of Minnesota and
sequenced using the 454 genetic sequencing platform. A
reference sequence for each gene was used to assemble
each contig using Newbler through the Minnesota
Supercomputing Institute.
Results
Full length sequences were obtained for all 8 segments in
all the samples analyzed. The gene nucleotide length for
swine influenza A/Sw/00239/04 segments 1, 2, 3, 4, 5, 6,
7 and 8 was determined to be 2316, 2314, 2250, 1776,
1563, 1410, 1030, and 851 respectively. For each
segment between 169 and 71060 reads were obtained
giving enough coverage for each position to assess
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diversity within and between samples. The genetic
analysis of this study is in progress and results will be
presented at the meeting.
Conclusions and Discussion
New methods have been developed to amplify the full
genome of influenza A viruses in one single reaction. In
our study, we used those same methods to successfully
amplify the virus genome directly from nasal swab
samples using a high fidelity polymerase. This method
allows for an increase in the accuracy of the enzyme
during the elongation phase of the PCR reaction. In
addition, the methods used in this study provided enough
reads for each segment to allow the comparison on the
virus genetic diversity among samples. Next generation
sequencing is proving to be very informative to fully
evaluate the degree of virus diversity in animal
populations. In addition, the methods used in this study
allowed to characterize swine influenza viruses directly
from nasal samples which may help avoid viral selection
that can occur during virus isolation.
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Diverse reassorted pandemic H1N1/2009 influenza A viruses in Taiwanese pig herds
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Introduction
Pandemic H1N1/2009 influenza A (pdmH1N1) virus,
which emerged from Mexico/United States of America
(USA) in April 2009 and rapidly spread to more than 200
countries, not only had ravaged human populations
worldwide, but also infected several animal species (pigs,
turkeys, dogs, cats, cheetahs and ferrets) [1].
Reassortment of pdmH1N1 virus and an endemic
influenza virus in pigs had been reported first from Hong
Kong in June 2010 [2]. The isolation and identification
of 4 subtypes (H1N1, H3N2, H3N1 and H1N2) of
pdmH1N1-reassorted swine influenza viruses from pigs
in Taiwan were presented in this report

References
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Results
Genetic constellation of diverse reassorted pandemic
H1N1/2009 influenza viruses in Taiwanese pig herds
were listed in Table 1. The newly reassorted H1N1 virus
comprised 2 genes [neuraminidase (NA) and matrix
protein (M)] from unique sublineage of 1980s’ North
American classical swine H1N1 (A/Swine/Iowa/1/1985like) influenza virus currently prevalent in Taiwan, and 6
genes from pdmH1N1 virus. The replacement of
Eurasian avian-like swine influenza viral genes (NA and
M) by classical swine influenza viral lineage genes might
account for its occurrence. The other 3 subtypes (H3N2
H3N1 and H1N2) of reassortant progeny contained 6
modified triple reassortant internal protein genes (TRIG)
from pdmH1N1 virus and 2 surface antigen genes
(hemagglutinin and NA) of Taiwanese human-swine

Conclusions and Discussion
The invasion of pdmH1N1 viruses frequently into pigs
and continuous emergence of diverse reassortant progeny
might have increasingly raised the risk that particular
viruses containing specific gene constellation with the
ability to replicate and transmit successfully in people
could be generated from swine populations and will
devastate global naïve human populations reversely in
the future.
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Materials and Methods
Six novel reassorted influenza viruses carrying genes
from pdmH1N1/2009 viruses were collected from
surveillance programme implemented in Taiwanese pig
herds during 2010-2011. RNA extracted from influenza
viruses by QIAamp Viral RNA Mini Kit (QIAGEN Inc.)
according to manufacturer’s instruction. By using
specific primers reverse transcription (RT)-polymerase
chain reaction (PCR) fragments of all 8 genes were
produced from viral RNA, respectively. RT-PCR products
were recovered and purified by QIAquick Gel Extraction
kit (QIAGEN Inc.). Nucleotide sequences were
determined with ABI PRISM BigDye Terminator Cycle
Sequencing Ready Reaction Kit (V3.1) in ABI 3730
DNA analyzer (Applied Biosystems, CA, USA).
Sequence data of individual corresponding genes were
analyzed by the Basic Local Alignment Search Tool
(BLASTN 2.2.6) to find the closest matches of sequence
in GenBank. The information regarding viral genes of
genetic lineage was searched from literature references.

H3N2, H3N1 and H1N2 influenza viral reassortants
derived from 1980s’ human H3N2 (A/Hong Kong/1/1982like) influenza virus and A/Swine/Iowa/1/1985-like H1N1
influenza virus, respectively. These findings underline
further the modified TRIG cassette in pdmH1N1 virus is
capable and prone to interchange its surface antigen
genes, but also favored its viral reassortant progeny to
adapt and perpetuate more efficiently in Taiwanese pigs.
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Evolution dynamics of H1N1 influenza viruses isolated in a farrow-to-finish farm
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Introduction
Historically, pigs have been considered as a potential
mixing vessel for the generation of new reassortant
influenza viruses. In a recent study done in Asia (1), 13
different reassortant H1N1 and H1N2 strains including
genes from other human and swine influenza viruses
(SIV) were found, indicating a constant evolution of
influenza viruses of pigs. Nonetheless, it is known that
antigenic drift plays a lower role in swine strains than in
human strains, probably because of the constant presence
of susceptible animals in swine herds (1). The objective
of the present study was to detect evolutionary events in
SIV circulating in an endemically infected pig farm.
Materials and Methods
A batch of 121 pigs from a farrow- to-finish farm was
followed-up from 3 weeks of age until sent to the
slaughterhouse. Nasal swabs were collected weekly and
SIV was detected by means of a RT-PCR directed to the
M gene. Positive samples were used for isolation of SIV
in MDCK cells. Twenty-one H1N1 isolates
corresponding to samples from 3, 4, 7, 13, 15 and 20
week-old pigs (n=8, 4, 6, 3, 1 and 1, respectively for
each age) were fully sequenced by NGS. Maximum
Likelihood trees were constructed using PhyML 3.0
software. Trees for each segment (8 in total) were
constructed using only the sequences corresponding to
isolates of the farm. On the other hand, a selection of 223
sequences (whole genome), belonging to H1N1, H1N2
and H3N2 SIV isolates of Europe, Asia and America
(ISD database) were used to determine the potential
origin of the isolates.
Results
Analysis of HA sequences showed the existence of two
different viral variants within the farm. These two clades
were also observed when examining PB2, PB1, PA, NA,
and NS that resulted in similar grouping of the isolates
(Figure 1). In the case of the M segment and NP, those
two variants were not observed. All genes except the NS
were closely related with a group of European H1N1
swine isolates. In contrast, NS gene clustered with
European H3N2 SIV sequences. In addition, 2/8 isolates
from 3-week-old piglets harbored an M gene clustering
with H3N2 SIV isolates, and 1/6 isolates from 7-week-
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old pigs harbored a variant NP segment that shared just
97% of nucleotidic similarity with the predominant NP
sequence in the farm.
Figure 1. Phylogenetic tree for the HA gene of 21 SIV
isolates. Changes in PB2, PB1, PA, NA and NS genes are
shown. Continuous line separates two significantly
different clades based on HA analysis. Discontinuous
line separates clades that are not significant for all gene
segments.

Discussion and Conclusions
The present work describes the co-existence of two
closely related variants of an H1N1 isolate co-circulating
in the same batch of pigs. These variants could have been
originated by genetic drift. Whether this drift occurred in
the studied pigs or in other compartments of the farm (i.e.
sows) cannot be known at present. Also, the origin of the
NS and M segments of two isolates (an H3N2 virus), and
the existence of a variant NP detected in one isolate
suggests that reassortment events could have happened in
the sampled farm.
References
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Swine influenza active surveillance in the United States
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Introduction
Influenza virus has become an important respiratory
pathogen worldwide. In swine, influenza causes a mild
respiratory disease characterized by coughing, sneezing
and fever. However, swine play an important role in the
ecology of the disease since humans can become infected
with influenza viruses originating from swine.1 Presently,
the epidemiology of the virus in swine farms is not well
understood.2 Therefore, an active surveillance program
can provide information on the epidemiology, ecology
and evolution of influenza A viruses in swine.

According to the results of our study, influenza A virus is
regularly present in pigs. Influenza virus was detected in
groups of pigs regardless of the farm type, age, month of
the year, and vaccination status. It is important to
mention that even though the detection rate is low, the
virus is being detected in populations in which there are
no clinical signs at the moment of the visit. These
findings highlight that pig group infections can go
undiagnosed supporting further more the importance of
an active surveillance system.
References
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Results and Discussion
A total of 16,168 nasal swabs were collected from June
2009 to December 2011. From the total number of swabs
collected 744 (4.6%) were influenza A virus RRT-PCR
positive.
The mean number of positive swabs in the positive
groups was 6.5 with a minimum of 1 and a maximum of
30. Twenty-nine (91%) out of the 32 participating farms
had at least one influenza positive group. Since the
beginning of this project, at least one positive swab
among participating farms has been identified every
month with the exception of November 2009, November
2011and December 2011.
A total of 540 groups of pigs have been monitored out of
which, 114 (21%) have had at least one positive swab.
Sixty-three percent of all nasal swabs collected,
originated from pigs between 7 and 15 weeks of age.
Thus, 71% of all positive groups belonged to the 7 to 15
week-old category. Influenza virus was detected in pigs
as young as four-to-five weeks of age.

Table 1. Influenza virus subtype distribution from active
surveillance conducted between June 2009 and
December 2011. H1N1 P = pandemic H1N1 influenza A
virus (e.g. A/CA/7/2009-like virus). Pending = subtyping
not yet completed.
Subtype
Number of infected groups
H1N1
26
H1N2
9
H1N1 P
27
H3N2
14
Pending
38
Total
114
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Materials and Methods
Thirty-two conveniently selected commercial pig farms
were chosen to participate in this study. Farms were
located in swine dense areas in Illinois, Indiana, Iowa
and Minnesota. Thirty nasal swabs were collected every
month for 12 to 24 consecutive months from growing
pigs. Swabs were tested for influenza A viral RNA by
RRT-PCR targeting the matrix gene.3 During collection,
the age of the pigs, clinical signs and influenza
vaccination history were recorded. Association between
farm level characteristics and presence of influenza virus
was performed by chi square statistic. A group of pigs
was defined as the 30 pigs that were sampled in a given
month.

Out of the 114 positive groups, 44 (38.6%) had clinical
signs of respiratory disease on the day of the visit.
Additionally, from the 114 positive groups, 60 (52.6%)
groups had a history of influenza vaccination at the sow
source farm. No statistical difference was seen when
influenza vaccination history and presence of clinical
signs were compared between positive and negative
groups. A significant association (χ2 = 42.1, df=5,
P<0.001) was detected between farm type (Gilt
developer unit, nursery, nursery-finisher, wean-to-finish,
finisher and farrow-to-finish) and influenza virus status.
Table 1 summarizes the distribution of subtypes
identified.
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Performance of the FLuDETECT antigen test kit for rapid on-farm detection of swine influenza virus
C Lamichhane1, B Penna2, H Song1, J O’Connor1, D Perez2
1
Pfizer Inc., Madison, NJ
2
Regional College of Veterinary Medicine, University of Maryland, College Park
Introduction
Swine influenza virus (SIV) is a Type A virus which is
readily detectable in tissues of infected pigs. Rapid
detection of SIV on-farm at the point-of-care is desirable
to verify presence of the antigen which is typically present
along with clinical disease. Fast diagnosis
allows veterinarians and producers to react to symptoms
and plan appropriate strategies for managing SIV (e.g.,
vaccination).
FluDETECT® is a fast and accurate SIV diagnostic test
that is easy to perform and can be used with various types
of sample sources. Several studies (1) have evaluated the
sensitivity and specificity of FluDETECT for detecting
SIV in nasal swab samples and other tissues of swine.
Materials and Methods
Study 1: Eighteen SIV isolates provided by a university lab
were propagated in cell culture. Supernatant was collected
and subjected to a hemagglutination (HA) titer test and the
FluDETECT assay.
Study 2: Eighteen pigs were intratracheally infected with
A/Swine/99 (H3N2) (Sw/99) or A/Turkey/OH/ 313035/04
(H3N2) (Ty/04) viruses at the dose of 1×108 TCID50/pig.
Nasal swabs (120 samples) were collected for 5 days postchallenge; 17 bronchoalveolar lavage (BAL) fluid, 11 lung
homogenate, and 11 uterus homogenate samples were
collected 5 days post-infection. All samples were tested by
both virus isolation and FluDETECT.
Study 3: A total of 261 archived field samples (143 nasal
swabs, 118 lungs) were tested with FluDETECT at a
diagnostic lab. Samples had previously been tested by realtime polymerase chain reaction (RT-PCR) at the time of
collection (no virus isolation data).
Results
Study 1: FluDETECT was successful in detecting all 18 of
the SIV isolates tested (Table 1).
Study 2: FluDETECT successfully detected SIV in nasal
swabs as early as 1 or 2 days post-infection, and the overall
nasal sensitivity was 93.5% (Table 2).
FluDETECT had high sensitivity for detecting SIV in BAL
fluid (86.7%) and lung tissues (100%), which is very useful
for monitoring SIV infection at slaughter. FluDETECT
showed 100% testing specificity for sample types listed.
Study 3: The correlation between FluDETECT and RTPCR was 85.3% for nasal swab samples and 87.3% for lung
samples, results deemed acceptable considering the inherent
differences of the tests. Samples were analyzed at different
time points (RT-PCR on fresh samples, FluDETECT on
archived frozen samples). Correlation with RT-PCR(–)
samples was higher than
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Table 1. Detectability of SIV by FluDETECT.
A/Swine/09-38026 (H1N2)
A/Swine/08-63655 (H1?)
A/Swine/07-22114 (H1?)
A/Swine/Tx98 (H3N2)
A/Swine/4-21343 (H3N2)
A/Swine/1-48187 (H3N2)
A/Swine (H1N2)
A/Swine/04-692 (H1N1)
A/Swine/02-48683 (H1N1)
A/Swine/46615 (H1N1)
A/Swine/48459/96 (H1N1)
A/Swine/65648/07 (H1N1)
A/Swine/96 H1N1) NVSL
A/Swine/828/96(H1N1)
A/Swine/NJ/96(H1N1)
A/Swine/ 46665/96(H1N1)
A/Swine/2178 09/14/96(H1N1)
A/Swine/ 11/04/1996(H1N1)

HA titer
256
128
64
32
no test
256
256
64
no test
64
no test
no test
no test
no test
no test
32
32
8

FluDETECT
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Table 2. FluDETECT results, infected-pig samples.
Nasal swabs
FluDETECT +
FluDETECT –
Specificity
Sensitivity
Correlation

Virus isolation +
Virus isolation –
72
0
5
43
100%
93.5%
95.8%

BAL fluid
FluDETECT +
FluDETECT –
Specificity
Sensitivity
Correlation

Virus isolation +
Virus isolation –
13
0
2
2
100%
86.7%
88.2%

Lung samples
FluDETECT +
FluDETECT –
Specificity
Sensitivity
Correlation

Virus isolation +
Virus isolation –
8
0
0
3
100%
100%
100%

Uterus samples
FluDETECT +
FluDETECT –
Specificity
Sensitivity
Correlation

Virus isolation +
Virus isolation –
0
0
0
11
100%
–
100%

for RT-PCR(+) samples, but infectious particles could have
been absent in some of the latter. Further investigation is
needed to fully evaluate the correlation of the tests and
confirm with virus isolation.
Conclusions
FluDETECT is highly sensitive and specific for rapid onfarm detection of SIV in multiple types of samples.
FluDETECT has high correlation with virus-isolation and
RT-PCR laboratory methods.
References
1. Data on file, Pfizer Inc
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Preliminary results on reduction of antimicrobial usage on pig farms after management improvement
interventions
M Postma1, D Maes 2, E Mijten3, S De Bie4, J Dewulf1
Ghent University, Faculty of Veterinary Medicine, Department of Reproduction, Obstetrics and Herd Health,
1
Unit of Veterinary Epidemiology, 2Unit Porcine Health Management,
3
Boerenbond, Leuven, 4Flanders' Agricultural Marketing Board, Brussels, Merel.Postma@ugent.be

1

Introduction
From January 2011 onwards data on antimicrobial usage and
herd management characteristics were collected retrospectively
on pig herds in Belgium. The aim of the research was to
promote prudent antimicrobial usage and to optimize herd
management.
Materials and Methods
Twenty voluntarily cooperating pig herds, of which fifteen
closed or semi closed, four finisher and one multiplying herd
were analyzed on their farm management/characteristics by
gathering information on serology, diagnostics, slaughterhouse
findings, production parameters and biosecurity (using
www.biocheck.ugent.be). Calculations on antimicrobial
usage were done by using www.abcheck.ugent.be, with
treatment incidences (TI) as quantifying value and using
animal daily dose (ADD) and used daily dose (UDD):

euthanasia. Mortality of finishers increased on four farms
(average 0.6%) and decreased on three farms (average -2.8%).
Figure 2 shows per herd the difference in prophylactic
antimicrobial usage after the interventions. None of these
seven farms used prophylactic antimicrobials for their
finishers. In one herd (herd 6), no prophylactic antimicrobials
were used at all for all animal categories. Four herds managed
to reduce antimicrobial usage in at least one animal category,
one herd showed a slight increase. Average reduction in
antimicrobial usage was 2.8 TI for reproduction animals and
65.6 TI for piglets.
Figure 1. Average change biosecurity after interventions.
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Results
Average total TIADDpig for reproduction animals was 53.0 (0.2
- 279.5, 42% prophylactic). For suckling piglets and weaners
237.1 (1.6 - 770.9, 68% prophylactic) and for finisher pigs
118.9 (0 - 648.9, 28% prophylactic).
In suckling piglets only three antimicrobial classes were used
prophylactic, all administered parenterally; macrolides
(tulathromycin 13%), aminopenicillin (amoxicillin 31%) and
cephalosporins (ceftiofur 56%). In weaners and finishers, all
prophylactic used antimicrobials were administered orally,
with amoxicillin (31%) and colistin (34%) for the weaners
and doxycycline (67%) for finishers as main antimicrobials.
Most advices were given on “general” biosecurity and
management measures such as: washing of sows, improved
cleaning & disinfection and personal hygiene. Also
supplemental vaccinations and frequent follow up were
advised. Higher awareness on necessity of prudent
antimicrobial usage was advised. Switch from prophylactic to
curative treatments was strived for as well as reduced use of
(WHO) critically important antimicrobials.
For seven herds, the data on biosecurity, production
parameters and prophylactic antimicrobial usage are available
at this moment. For biosecurity-scores, we see an average
increase of 4.6 percent (Figure 1). Piglets weaned per sow per
year has on average increased with 1.2 piglets (0.2 – 3.8),
mortality till weaning decreased on four farms (average 1.7%) and increased on three farms (average +2.3%), but for
one farm (5.3% increase) this was due to more strict

1
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2
3
10 11 12

4
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Figure 2. Difference in prophylactic antimicrobial usage
after interventions (TI’s based on UDD).

Conclusions and Discussion
The results indicate that in the present herds with an average
to high usage of antimicrobials, clear and guided
interventions in improving biosecurity and management
practices may lead to a reduction of antimicrobial usage
without loss of productivity.
Acknowledgements
This work was supported by a grant of “Boerenbond” and
“Belpork vzw”
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Approximately six months after the first visit, the effect of
given advise, relations between production parameters and
antimicrobial usage were evaluated.
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How to reduce antimicrobial use in pig production

1

H Bundgaard1, H Bak2, D Brueggemann3
Porcus Pigpractice, Odense, Denmark, 2Boehringer Ingelheim Vetmedica, Copenhagen, Denmark, 3Boehringer
Ingelheim, Ingelheim, Germany

Introduction
The Yellow-Card scheme in Denmark aims to reduce the
use of antimicrobials (AM) in food animal production. A
larger part of AMs prescribed for pigs are used in the
nursery period; mainly to treat gastrointestinal diseases1.
Ileitis, caused by the pathogen Lawsonia intracellularis
(Li ), can be considered as a relevant gastrointestinal
disease. Different AMs can be used for the treatment of
Ileitis. In contrast Ileitis vaccination can be considered as
a prophylactic tool to control clinical and subclinical
Ileitis. Vaccination provides efficient control of the
disease in herds infected with Li 2.
The objective of this study was to compare the use of
antimicrobials against gastrointestinal diseases in weaner
pigs in Li vaccinated and non-vaccinated herds.
Materials and Methods
The analysis was based on 20 Danish pig farms. The
selection of farms was carried out by the veterinarian and
blinded in regard to the AM use. A number of 10 farms
were vaccinating against Ileitis with Enterisol® Ileitis
(Group 1), while the other 10 farms were not (Group 2).
The groups were balanced by the following factors to
reduce a potential distortion: a) PCV2 vaccination was
implemented in 6 farms of Group 1 and 5 farms of Group
2. b) The herd size varies from around 500 to 5,000 pigs
in each group. c) The management level was balanced
based on a qualitative estimation of the veterinarian.
Farm specific data on AM prescriptions were
downloaded from the Danish “VetStat” database. Based
on these prescriptions the AM consumption was derived.
It was assumed, that AMs were consumed within 30 days
after being prescripted. Finally the average animal daily
doses (ADD), which describe the AM exposure
independent of the choice of drug1, were calculated for
the period Jul to Oct 2011. The AM consumption was
compared and further split up into injectable and oral
administration. The Mann-Whitney-U test was carried
out to stastistically evaluate the data and considered
significant if p ≤ 0.05.
Results
The result of the analysis is summarized in Table 1. Li
vaccinated weaner pig herds showed a significant lower
consumption
than
non-vaccinated
herds
for
gastrointestinal disease related AMs (-2.9) as well as for
all AMs (-3.4). The former difference was based on a
reduction of -2.7 ADD in oral and -0.2 ADD in
injectable AMs. On a relative basis the Li vaccinated
herds consumed 24 % less AMs prescribed for
gastrointestinal diseases.
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Table 1. 4 month avg. ADD / 100 weaner pigs

All AM s
- oral
- injections
Gastro AM s
- oral
- injections

2)

Group 1
Li vac.

Group 2
Control

Abs.
Diff.

Rel.
Diff.

pvalue1)

11.4
10.2
1.3

14.8
13.6
1.3

-3.4
-3.4
0.0

-23%
-25%
0%

0.04
0.03
0.18

9.0
8.8
0.2

11.9
11.4
0.4

-2.9
-2.6
-0.2

-24%
-23%
-50%

0.02
0.03
0.05

1) ba s e d o n M a nn-Whitne y U Te s t
2) a ntim ic ro bia ls pre s c ribe d fo r ga s tro inte s tina l dis e a s e s

Source: own calculations based on VetStat3.

Conclusions and Discussion
In this study, herds vaccinating against Ileitis showed a
significantly lower consumption of antimicrobials used
for gastrointestinal diseases. Also the overall AM
consumption was reduced, which indicates that the
positive effect of Enterisol® Ileitis was not compensated
by the use of other AMs, e. g. for respiratory diseases.
The results suggest that preventive vaccination
represents an option for farmers to reduce their
antimicrobial usage.
References
1. Danmap Report: 2010: 35
2. Bak H et al.: 2009, Safe Pork 2009
3. Vetstat Database, password protected
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The injection site lesions after using FMD vaccination
DaeHong Kim1, ChangUk Chung 1, DongGyu Lee 1 , PilSoo Jeong2, MinKyung Roh2, SeungYoon Lee 2
1
Dodram Pig Farmer's Cooperative, Icheon, Korea, 467-861
2
HanByol Farm Tech(Swine Consulting Group), Seoul, Korea, 143-701
leevet@paran.com

Introduction
The injection site lesions were more often found in pig
carcass in 2011 than before. It is strongly suspected that
these lesions were caused by FMD vaccination. We
analyzed the data from one of the major slaughter house
in Korea in recent three years and calculated the
economic loss of these carcass defects.
Materials and Methods
We obtained the information of the carcass which were
processed at Dodram LPC in recent three years (Figure
1). And we take some photos of the injection site lesions.

Figure 3. The injection site lesions of carcass

Figure 4. Injection site of pig

Figure 1. Dodram LPC

The number of
carcasses
The number of
carcass which has
injection site
lesion
%

After
vax
2011

Difference

467,628

149,055

-

13,514

25,727

-

2.7%

17.3%

14.5%

The economic loss of injection site lesions per a carcass
head is around 28 USD (32,000 Kwon). The % ratio of
carcass had injection site lesion was increased around
14.5% (Table1). The average number heads of carcass is
around 14,000,000 per year in Korea. So 2,030,000
heads might have carcass defect. The annual economic
loss of Korea caused by injection site lesion might be
around 56,487,000USD (64,960,000,000Kwon).
We're monitoring that FMD vaccines have been stored,
transported and administered correctly for reducing the
injection site lesions.
Reference
1. Graeme Garner (2011) FMD -Exercises and Recent
Outbreaks What have we learned? Department of
Agriculture, Fisheries and Forestry, Australian
Government
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Results
Figure 2. The number of carcass processed at Dodram
LPC and % rate of carcass has injection site lesion.

Before
vax
2009-2010
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Table 1. The carcass has the injection site lesions before/
after FMD blanket vaccination
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Targeting pig producers with the highest use of antibiotics in Denmark: effect on consumption and
choice of antimicrobials

Margit Andreasen1, Lis Alban1, Jan Dahl1
Pig Research Centre, Danish Agriculture And Food Council, Copenhagen, Denmark

1

Introduction
In Denmark, the system VETSTAT (1) monitors antimicrobial consumption at herd- and national level, and at
the level of the individual antimicrobial compound. The
herd’s consumption can be followed closely by the
farmer and herd consultants and compared to the national
average. In 2010 the Yellow Card initiative was
developed in Denmark, targeting the pig production with
the highest consumption of antibiotics. The consumption
of antimicrobials in pigs is evaluated as animal daily
doses (ADD) per 100 animals seen over the last 9
months (by age group). Current permit limits for a
Yellow Card in ADD/100 animal days are 5.2 for sows
and piglets, 28 for weaners and 8 for finishers. Swine
farms exceeding the regulatory limit are subject to
injunctions to reduce their use, increased monitoring by
government officials and to various fees. In July 2010,
first warnings were sent to farmers with an antimicrobial
use close to the regulatory limits. Unless actions were
taken to reduce their antimicrobial use, they would
receive a Yellow Card in December 2010. In December
2010, the first Yellow Cards were issued, ordering a
reduction in antibiotic consumption below the maximum
limits within nine months. The objective of the study was
to evaluate the effect of the Yellow Card Initiative on the
consumption and choice of antimicrobials.
Materials and Methods
Descriptive analysis on the consumption data from the
monitoring system on the use of antibiotics (VETSTAT)
was performed.
Results
The warning resulted in a decrease in the national
consumption to pigs of 12.5 % during the last half-year
of 2010 compared to the same half-year in 2009. In
January-Nov 2011 the consumption was 20 % lower than
for January-Nov 2010 (Figrue 1). Flock medication has
decreased significantly, and now the use of injectables is
higher than water medication (Fig. 2). Especially
treatments of weaners for gastrointestinal disease
decreased.
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Figure 1. Consumption of antibiotics (kg) in the Danish
swine production. The black line is the moving 9-month
average

Figure 2. Consumption of antibiotics (kg) in the Danish
swine production in feed (white), water (grey); injectable
(black). Lines are 6-month moving average

Conclusions and Discussion
The Yellow Card initiative has reduced the antibiotic use
in the Danish swine production to a very low level,
leading to significantly less flock medication. The
significant effect might, in part be due to the fact that, for
the first time, the focus has been on the herd owner
instead of the veterinarian. However, it still needs to be
evaluated if the decreased consumption has had a
negative impact on animal welfare and the level of
antimicrobial resistance.
References
1. www.uk.foedevarestyrelsen.dk/AnimalHealth/Veteri
nary_drugs/ (in Danish)
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Antimicrobial resistance profile in faecal Escherichia coli of sows and their offspring in the farrowing unit and
their interaction
B Callens1, D Maes1, F Boyen 1, F Haesebrouck1, J Dewulf1
Faculty of Veterinarian Medicine, Ghent University, Belgium

1

Introduction
The administration of antibiotics to sows and to piglets during
the suckling period could influence the presence of antibiotic
resistant bacteria of sows and the respective piglets between
birth and weaning1. Furthermore, the intensive contact
between sow and piglets during parturition and lactation
suggests that-animal-related bacteria are likely transmitted
between sows and piglets, and between piglets2. The purpose
of this study was to investigate to what extent antimicrobial
resistance to faecal commensal Escherichia coli (E. coli) is
present in newborn piglets. Furthermore, this study
investigated the influence of the presence of antimicrobial
resistant E. coli in sows and the administration of
antimicrobials to sows and piglets on the degree of acquired
antimicrobial administration of E. coli in the offspring.

Figure 2. Risk factors for the degree of the Antimicrobial
Resistance Index (ARI) of faecal Escherichia coli in piglets
at different sampling times.

Discussion and Conclusions
The presence of antimicrobial resistance to the tested
antimicrobials in E. coli isolates from faecal samples
taken at birth indicated that the early development of an
antibiotic resistant gut flora in newborn piglets is
independent of a direct antibiotic exposure to the piglets.
The gut flora in newborn piglets forms a dynamic
ecosystem that is easily influenced by environmental
factors, such as an antibiotic selection pressure in the
piglets and the degree of resistance in the dam.
References
1. Mathew, A.G., et al., 2005, Foodborne Pathog Dis 2,
212-20.
2. Mackie, R.I., et al., 1999, Am J Clin Nutr 69, 1035S1045S.
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Results
Antimicrobial resistance in E. coli was found to all tested
antimicrobials obtained from newborn piglets independent of
a direct antimicrobial selection pressure (Figure 1). After birth,
resistance in E. coli from piglets increased for ampicillin,
ceftiofur, enrofloxacin and trimethoprim/sulfadiazine after the
administration of antimicrobials and decreased again swiftly
for ceftiofur, enrofloxacin and trimethoprim/sulfadiazine after
14 days of age and before weaning (Figure 1). Resistance in
E. coli from sows at birth and weaning was seen as a risk
factor for resistance in their respective piglets at 14 days of
age and weaning, respectively (Figure 2). The administration
of antimicrobials to sows around birth was a risk factor for
the antimicrobial resistance in sows around birth (p<0.05),
but could not be shown as a risk factor for the development of
antimicrobial resistance in their respective piglets (p>0.05)
(Figure 2). The herd effect seemed to be of importance when

Figure 1. Average resistance percentage of fecal E. coli
isolates from piglets and sows of varying sampling periods
(three piglets per sow were sampled)
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Materials and Methods
Sows and their respective piglets from 3 pig herds were
sampled to determine the antimicrobial resistance profile of
faecal Escherichia coli for 7 different antimicrobials. On each
farm, fecal samples were taken from twenty sows before
parturition, at birth and at time of weaning of the piglets.
From each sow, three piglets were sampled at birth (before
any antimicrobial administration), at 14 days of age and at
weaning. The Antimicrobial Resistance Index (ARI) for each
isolate was calculated as the number of antimicrobials to
which resistance was found divided by the number of drugs
tested. In each herd, antimicrobial usage data were collected
for the sows and piglets and quantified as the number of days
during which an animal was administered one dose of an
antibiotic. The percentage of resistant E. coli isolates was
compared between samples from piglets taken at the various
sampling times and between sows and their respective piglets.

measuring the level of the ARI in piglets at birth and at 14
days and in sows at the three sample times (Figure 2).
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Field trial of Hyogen® vaccine tested under high Mycoplasma pressure in finishing pigs in Mexico
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Introduction
Mycoplasma hyopneumoniae (M.hyo) is the etiological agent
of enzootic pneumonia (EP) in swine. Hyogen® is an
innovative vaccine containing inactivated M.hyo. with
equilibrated combination of J5 and oil in water adjuvant. This
formula ensures quick onset and long duration of effective
immune response. The aim of this trial was to confirm and
compare the safety and efficacy of Hyogen® with one
competitor vaccine in the farm with high epidemiological
pressure of respiratory pathogens in Obregon, North-Mexico.
Materials and Methods
In total 700 clinically healthy piglets were divided into 4
separate groups in the 1st week of life. Group 1 (G1) received
1 vaccination of Hyogen® 2ml i.m., at 3 weeks of age. G2
received 2 injections of 1ml i.m. of Hyogen® (first within the
first week of life) and the second injection was applied
about 2 weeks apart. G3 received 1 application of the
Competitor’s vaccine at the same time as G1. One hundred
non-vaccinated controls (G4) received 1 injection of saline
solution at the same time as G1. All pigs were observed for
clinical safety and efficacy parameters until the slaughter at
170 days of age, where they were examined for lung lesions.
Following parameters were used to evaluate the vaccines: 1)
local and general tolerance, 2) morbidity and mortality, 3)
rectal temperature after vaccination in 10 pigs/group, 4) body
weight, 5) feed conversion ratio, 6) average daily body
weight gain (ADG) 7) lung scoring at the slaughter house in
accordance with Ph. Eur. (1).
Results
1) No vaccine adverse effect was observed in any of
treatment groups, even if the first application of Hyogen® in
two-shot regimen was injected the first week of life. 2) Table
1. shows the mortality of the test groups. No EP specific
mortality occurred in the trial. No clearly EP specific
morbidity occurred in any of Hyogen® vaccinates.
Nevertheless, a majority of controls and competitor
vaccinated animals showed respiratory symptoms even
standing still. Gross pathology of 3 cases of dead animals
from G4 revealed large areas (30-70%) altered by EP mainly
on apical and cardiac lobes while very severe alterations by
Actinobacillus pleuropneumoniae (A.p.) appeared on the
diaphragmatic lobes (70-100% of one lobe) with extensive
pleuritis. These findings and the intensive lung lesions
suggestive for previous A.p. infections in G3 and G4
observed during the slaughter proved that the herd was under
strong pressure of M. hyo and A.p. 3) Rectal temperature after
vaccinations, remained within the physiological limits for all
groups even in the two-shot vaccinates of G2. 4) Hyogen®
vaccinated groups had significantly higher weight gain in
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comparison with G3 (p<0.05) and G4 (Table 1). Hyogen®
vaccinated pigs gained on average 5.7kg more prior to
slaughter compared to pigs vaccinated with the competitor
and 4.6kg more, compared to the control.
Table 1. Performance from weaning to slaughter
average
total
weight(kg) at FCR ADG(kg)
mortality
slaughter
G1
98.3
2.56
0.620
13%
G2
98.3
2.59
0.619
13%
G3
92.6
2.67
0.581
15%
G4
98.3
2.68
0.584
14%
5)-6) Feed conversion ratio and ADG results show
higher confidence of production profitability of Hyogen®
vaccinates comparison to the Competitor (Table 1). 7)
The lung score results showed significantly better
protection of animals G1 and G2 than pigs of G3
(p<0.05).
Figure 1. Comparison of lung score medians per group

The significantly better lung scores of G1 and G2 than
the G3 revealed high level of protection induced by
Hyogen® against EP in both vaccinated group. These
animals were also significantly less affected by A.p. than
the competitor vaccinates or the controls.
Conclusions and Discussion: Hyogen® proved to be
highly efficacious in protecting pigs against EP even
under high respiratory infectious conditions by other
pathogens as A.p.. It conforms to the requirements of the
swine industry to reach high growth performance in this
situation.
References
1. European Pharmacopoeia 07/2009:2448.;
2. József Herczeg et al., Onset of immunity after one
shot of Hyogen® in pigs, APVS 2011;
3. József Herczeg et al., Duration of immunity after one
shot of Hyogen® in pigs, APVS 2011

Oral Sessions

BO-133

| Bacteriology & Bacterial Diseases-MYCOPLASMA HYOPNEUMONIAE |

Epidemiology of Mycoplasma hyorhinis on farms with history of polyserositis
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2
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3
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Results
In herd A, M hyorhinis was detected in pericardium and
in joints of 13/20 and 10/20 diseased pigs respectively.
In herd B, M hyorhinis was detected in pericardium and
in joints of 5/10 and 3/10 diseased pigs respectively. All
necropsied pigs were M. hyorhinis PCR positive in the
nasal cavity.
Conclusions and Discussion
The role of Mycoplasma hyorhinis in polyserositis and
arthritis could be demonstrated in these two herds. The
results of the longitudinal testing of pigs by nasal PCR
are in progress and will be presented at the meeting.
Knowledge of the dynamics of infection within the herd
will allow implementation of better control strategies in
affected herds.
References
1. Kobisch M, et al., 1996. Sci Tech; 15(4):1569605.Review.
2. Rovira A. 2009. Allen Leman Swine Conference.
Saint Paul, MN. 36:87-88
3. Clavijo M., et al. 2010. 42nd AASV Phoenix, AZ
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Materials and Methods
Two breeding herds, A and B, were selected based on
history of polyserositis in the pig flow. In each herd, a
longitudinal sampling of pigs at different ages was
performed. Nasal swabs and tissue samples were tested
for M. hyorhinis by PCR and isolation was attempted. A
total of forty-eight young sows (p1 and p2) and 48 older
sows (p3 and older) were randomly selected and tested
for M. hyorhinis by nasal swab PCR. One piglet per litter
was randomly selected from each sow, for a total of 96
piglets. Piglets were tested for M. hyorhinis by nasal
swab PCR within the first 24 hours of birth and again
right before weaning. One week after placement in the
nursery, a subsample of 60 piglets were randomly
selected for nasal swab testing. A second nasal swab test
was performed in the nursery during the peak of
polyserositis/ arthritis/ pneumonia. Twelve pigs were

also be euthanized and necropsied (10 clinically diseased
and 2 clinically healthy). Finally from the remaining 48
pigs a nasal swab was collected near the peak of
polyserositis/ arthritis/ pneumonia in the grow-finish
stage. Twelve of these pigs were also euthanized and
necropsied. In summary, a total of 1050 nasal swabs
were collected from 216 sows and 216 pigs, at 10
different collection times.
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Introduction
Mycoplasma hyorhinis is a common inhabitant of the
respiratory tract of pigs, which can cause polyserositis in
animals of 3 to 10 weeks of age, as well as arthritis in
finishing pigs.1 Approximately 50% of cases with
polyserositis received at the Minnesota VDL in 2010
were positive for this pathogen by PCR.2 In a previous
transversal study it was found that the prevalence of M.
hyorhinis nasal colonization in two clinically affected
herds was low in sows (average 7%) and suckling piglets
(8%) and high in nursery pigs (98%). In contrast, in a
herd with no M. hyorhinis disease, no colonized sows
were found and colonization levels in pigs were very low
until the last week in the nursery. In the same study we
observed an interesting trend suggesting an effect of
parity in the probability of sows to be positive. Younger
sows (parity1 and 2) were more likely to be positive than
older sows (parity3 and older).3 These results lead us to
hypothesize that transmission of M. hyorhinis from sow
to piglets is an important factor for the development of
disease in growing pigs. The objectives of this study
were: a) To determine if young sows (parity ≤2) are
more likely to be nasal carriers of M. hyorhinis than
older sows (parity ≥3), b) To determine if piglets born
from young sows are more likely to be positive for M.
hyorhinis than those born from older sows, c) to
investigate the effect of time of colonization with M.
hyorhinis on development of disease and d) To
investigate the role of M. hyorhinis and other pathogens
in polyserositis.
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Comparison between Suvaxyn MH-one and Mycoflex in a Mycoplasma hyopneumoniae challenge model
26 weeks following vaccination

1
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Veterinary Medicine Research and Development, Pfizer Animal Health, Kalamazoo MI, United States, 2 EU Veterinary
Operations, Pfizer Animal Health, Paris, France, niels.wuytz@pfizer.com

Introduction
Disease associated with Mycoplasma hyopneumoniae (M.
hyopneumoniae), is global and characterized by
coughing, growth retardation, and reduced feed
efficiency; therefore responsible for considerable
economic loss in all regions where swine are raised. The
disease affects all ages but is most clinically prevalent in
growing and finishing swine. A convenient, early
vaccination program that consistently delivers long term
protection will reduce the chronic impact of an ongoing
problem or mitigate the risks of financial destruction
associated with an acute disease outbreak within naïve
populations where producers have previously invested
vast amounts of time, money and energy into programs
to eliminate M. hyopneumoniae.
Materials and Methods
To estimate the effectiveness of the Suvaxyn® MH-One
and Ingelvac® MycoFLEX® at reducing the impact of
an acute outbreak within naïve populations, 90 seronegative three week old piglets were weaned and taken
to an isolated nursery. The piglets were vaccinated the
day after arrival according to the randomization
described in the protocol. The pigs were later transferred
to an isolated finisher. At 26 weeks of age the pigs were
administered 20 ml of a lung homogenate containing M.
hyopneumoniae (lot LI-39). The animals were euthanized
and necropsied 28 days post inoculation. Evaluation of
effectiveness of the vaccines was based on: prevention of
disease as measured by pneumonic lung lesions1,
reduction in colonization as measured in post-challenge
BAL fluid, reduction in shedding as measured on postchallenge nasal swabs and serological responses as
measured by both DAKO ELISA and IDEXX ELISA.
The protocol was approved by Veterinary Resources Inc.,
Ames IA, USA, Animal Care and Use Committee.
Results
The mean percentage of pneumonic lung lesions from
pigs vaccinated with Suvaxyn MH-One (1.1%) and
MycoFLEX (2.8%) were significantly less (P < 0.05)
than from pigs vaccinated with saline (6.2%). The
mean percentage of pneumonic lung lesions in Suvaxyn
MH-One group was significantly less (P < 0.05) than in
the MycoFLEX group.
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Percentage of Animals with Pneumonic Lung Lesions by Treatment Group

Percent of Pneumonic Lung

In the post-challenge BAL fluid, the geometric least
squares mean of M. hyopneumoniae copies from pigs
vaccinated with Suvaxyn MH-One or MycoFLEX were
significantly less (P < 0.05) than from saline vaccinated
pigs. The geometric least squares mean from pigs
vaccinated with Suvaxyn MH-One also had significantly
less (P < 0.05) copies/reactions than the MycoFLEX
vaccinated group.
Analysis of BAL PCR: Back-Transformed Least Squares Means,
Standard Errors and Ranges
treatment

number

geometric
mean

standard
error

range

Saline

19

3.42E+05

2.07E+05

9691 to 5900000

MycoFlex

34

3.58E+04

1.62E+04

121 to 2714940

Suvaxyn

35

4.29E+03

2.06E+03

0 to 855857

The geometric least squares mean of the DAKO and
IDEXX titers on Day 181 prior to challenge indicated a
significantly higher antibody response (P < 0.05) in the
Suvaxyn MH-One-vaccinated pigs than in the MycoFlex
-vaccinated pigs. Neither the post-challenge nasal swab
results nor the body weight gain results of any treatment
group were significantly different (P > 0.05).
Conclusions and Discussion
Based on the results of this study we conclude that
Suvaxyn MH-One is significantly more effective than
MycoFLEX (P < 0.05) at reducing pneumonic lung
lesions and colonization in an acute disease outbreak
associated with M. hyopneumoniae in naïve production
systems.
References
1. Straw et al.: 1999, Diseases of Swine: 1118
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Efficacy and duration of infection study for RespiSure® and Draxxin® against a Mycoplasma hyopneumoniae
challenge in swine
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3
University of Minnesota, St. Paul, Minnesota, USA
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Introduction
Experimental
infections
with
Mycoplasma
hyopneumoniae (M. hyo) can persist in the lung for
longer than 200 days post challenge with complete
natural clearance confirmed by 254 days following
challenge . The objective of this study was to evaluate
the duration of infection of M. hyo in swine that received
either a M. hyo bacterin prior to M. hyo infection or a
combination of M. hyo
bacterin prior to M. hyo
infection and tulathromycin following infection.

Day 133
Day 161
Day 189
Post-Challenge Post-Challenge Post-Challenge
Treatment
Group(s)
1
2,4,6
3,5,7

n

% Pos

n

% Pos

n

% Pos

63
65
69

100
78.5
73.9

65
65
63

43.1
55.4
49.2

93
63
64

23.7
34.9
15.6

References
1. Pieters, et. al., Vet Micro, 134 (2009) 261-266

M. hyo PCR. Any lungs with lesions suspicious of M.
hyo had tissues collected and transported to the MVDL
for histology and further PCR.
Table 1.
Treatment
Group
1
2
3
4
5
6
7

Tulathromycin
(Days post-challenge)
N/A
N/A
90 & 100
N/A
122 & 132
N/A
150 & 160

Bronchial Swab (Days
post-challenge)
133, 161, 189
133
133
161
161
189
189
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Discussion
It has been demonstrated that M. hyo infected pigs can
be carriers of the pathogen while convalescent carriers
can remain infectious for up to 200 days. Total clearance
of M. hyo occurs by 254 days post-inoculation1. Under
the conditions of this study, the use of M. hyo
vaccination alone or in combination with treatment with
tulathromycin did not result in an elimination of the M.
hyo carrier status at 133, 161 and 189 days postinoculation.
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Materials and Methods
This study was conducted at commercial swine facilities.
All animals enrolled in the study were from a single
source, with an established status of being M. hyo free.
All pigs were enrolled in the study at weaning,
approximately 19 days of age. There were 7 treatment
groups (T1 –T7). Two hundred fifty-five (255) animals
were designated as negative control animals (T1). Pigs in
T2 – T7 were vaccinated for M. hyo with RespiSure® at
3 and 6 weeks of age and eighty (80) animals were
enrolled per group (T2-T7). Animals were clinically
healthy and were 60 days of age (+/- 5 days) at the time
of challenge. All animals were administered an
intratracheal challenge of 10 mL of a 1:100 dilution of
the challenge material, M. hyo-positive lung homogenate
obtained from Iowa State University, Ames, IA (M. hyo
strain 232-1x106 CCU/mL) on study day 35, which was
14 days after last vaccination. Pigs in T3, T5 and T7
were all administered two doses of Draxxin®
(tulathromycin) injectable solution (2.5 mg/kg) at various
intervals post-challenge (Table 1). Subsets of pigs from
all treatment groups had lungs removed at slaughter, and
a bronchial swab collected from each animal.

Results
The M. hyo PCR results from bronchial swabs are
summarized below
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Dynamics of Mycoplasma hyopneumoniae infection in 30 Italian swine herds with different production systems
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Introduction
Mycoplasma hyopneumoniae (M.hyo) is the primary
pathogen of enzootic pneumonia (EP), a chronic
respiratory disease in pigs. Moreover, M.hyo is also
considered to be one of the primary agents involved in
the porcine respiratory disease complex (PRDC) (1). A
definitive diagnosis of M.hyo should involve the
combination of different diagnostic tools (2). Recent
studies have shown that tracheo-bronchial swabs (TBS)
may be 3.5 to 4.5 times more sensitive for the detection
of M.hyo organisms than nasal swabs (NS) (3,4). The
objective of the present study was to determine the
dynamics of M.hyo infections in different production
systems in Italy by the combined use of serology and
real-time polymerase chain reaction (RT-PCR) on both
NS and TBS.
Materials and Methods
Thirty Italian herds without respiratory symptoms in the
nursery and fattening stage were included in the study.
Of the 30 herds, 10 were farrow-to-finish herds, 10 were
multisite herds and 10 were fattening herds. Of the 20
farrow-to-finish and multisite herds, 19 were using
M.hyo vaccination, 7 were using a specific medication
against the microorganism in the nursery or in the
fattening stage and 1 herd was not vaccinated or
medicated. Of the 10 fattening herds, the pigs from 8 of
them were vaccinated against M.hyo during lactation or
in the nursery and 8 were using a specific medication
against the microorganism with different schemes. In
each of the 10 farrow-to-finish herds and 10 multisite
herds, 10 serum samples, 5 NS and 5 TBS were collected
of the same pigs at 1 week of age, at 4 weeks of age and
then each 4 weeks until pigs were slaughtered. In each of
the 10 fattening herds, the same samples were collected
from the youngest pigs in the herd and then each 4 weeks
until pigs were slaughtered. The serum samples were
assayed for antibodies against M.hyo using HerdCheck
M. hyopneumoniae (IDEXX laboratories). The NS and
TBS were tested for the presence of M.hyo organisms
using a RT- PCR (5).
Results
Infection with M.hyo was first detected by RT-PCR in
TBS at different ages and in different proportions among
the different production systems. Piglets were already
colonized in nurseries in higher proportions in the
multisite herds (6 out of 10) than in the farrow-to-finish
herds (3 out of 10). Further, in multisite herds, the
percentage of positive animals decreased between 16 and
20 weeks of age and abruptely increased again in the late
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finishing period, whereas in farrow-to-finish herds, the
percentage of infected pigs increased progressively with
age. In the fattening herds, the percentage of infected
pigs increased progressively (Figure 1). The RT-PCR
results of the NS showed the same pattern, but the
percentages of M.hyo-positive NS were considerably
lower when compared to the percentages of M.hyopositive TBS. Seroconversion against M.hyo started from
8 weeks of age in both multisite and farrow-to-finish
herds. In the fattening herds, seroconversion was already
detected at the time of the first sampling.
Figure 1. Mean percentage of animals positive for M.hyo
infection in TBS by RT-PCR in three different
production systems.

Discussion
The present study confirms that Italian piglets may
already be infected with M.hyo around weaning (6) and
that TBS are more sensitive than NS (3,4). The present
study also shows that the level of infection and
seroprevalence of M.hyo increase with the age of the pigs
and that the infection dynamics of M.hyo are different
between different production systems, as also
demonstrated by Sibila et al. (7).
References
1. Maes D et al. :2008, Vet Microbiol 126 :297-309.
2. Sibila M et al. :2009, Vet J 181 :221-231.
3. Marois C et al. :2007, Vet Microbiol 120 :96-104.
4. Fablet C et al. :2010, Vet Microbiol 143 :238-245.
5. Marois C et al. :2010, J Appl Microbiol 108 :15231533.
6. Villarreal I et al. :2010, Vet Med 55 :318-324.
7. Sibila M et al. :2004, Can J Vet Res 68 :12-18
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Studies on the mechanism of inhibiting lipopolysaccharide-induced inflammation in porcine alveolar
macrophages by hot water extract from Cordyceps militaris
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Introduction
Cordyceps militaris is a rare and exotic Chinese
medicinal mushroom. Recently, it was reported that the
metabolites such as cordycepin (3’- deoxyadenosine) in
fermentative products of Cordyceps militaris showed an
anti-inflammatory activity1. The pharmacological and
biochemical mechanisms of cordycepin on macrophages
have not been clearly elucidated yet. The objectives of
this study was tried to extract cordycepin from
Cordyceps militaris solid-phase fermentative, and
determine the anti-inflammation mechanism of hot water
extract from Cordyceps militaris (CMHW) in porcine
alveolar macrophage (PAM).

Figure 3. Effects of the CMHW on pro-inflammatory
cytokines expression in PAM cells
June 12 (Tue)

Results
To examine the possible toxicity of CMHW, PAM cells
were treated with CMHW contains cordycepin at various
concentrations (0-80 µg/ml) for 24 hours. The cell
viability remain intact at the highest dosage of 80 µg/ml
(Figure 1). COX-2 is a key enzyme for prostaglandins E
production during inflammation. Results showed that the
CMHW could block the translation of COX-2 expression
(Figure 2). Furthermore, pro-inflammatory cytokines
gene expression TNF-α, IL-1β and IL-6 in LPS –treated
PAM cells were studied. Our finding demonstrated that
the CMHW contains cordycepin (≧ 40 µg/ml) could
significantly decrease the pro-inflammatory cytokine
expression in LPS-treated PAM cells in a dose-dependent
manner (Figure 3). Moreover, the CMHW via suppress
the phosphorylation of JNK and p38, two critical
enzymes to activate AP-1 (Figure 4). Summarized, the
CMHW elucidate inhibiting the transcription factor
activation by suppressing upstream signaling events.

Figure 2. Effects of the CMHW on COX-2 expression in
LPS-induced PAM cells

Figure 4. The CMHW suppress the activation of
upstream signaling events by JNK and p38

Conclusions and Discussion
Our results demonstrated that the CMHW contains
cordycepin could inhibit COX-2 expression in LPSstimulated PAM cells, and an anti-inflammatory effect was
elucidated by the down-regulation of TNF-α, IL-1β and IL6 via the suppression JNK and p38 phosphorylation. The
CMHW exert high potential feed additives development
which could applied in swine inflammatory related diseases
caused by bacteria infection.
References
1. Kim HG et al.: 2006, Eur J Pharmacol 545(2-3):192-9.
2. Qiao S et al.: 2011, Vet Microbiol 149(1-2):213-20.
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Materials and Methods
Cordyceps militaris fermentation at 22℃ to obtain the 2nd
metabolite, cordycepin. The dried cultured fermentation
were extracted by distilled deionized water for 1 hrs at
100℃ and lyophilized. PAM was obtained from 3-to 4wk-old of age, cross-bred Yorkshire-Landrace male
piglets that were free of Mycoplasma hyopneumoniae
and PRRSV2. PAM cells (2×106 cells/dish) were
pretreated with the indicated concentrations of the
CMHW contains cordycepin for 30 min before challenge
with LPS (1 μg/ml) for 24 h. The culture supernatants
were harvested and analyzed by ELISA. PAM was lysed,
and the lysates were subject to analyze by
immunoblotting.

Figure 1. Effects of the CMHW on survival rate of PAM
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Influences of dietary protein and energy levels on sow backfat thickness with relation to reproductive
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Introduction
Diet is an important factor for swine production and is
the main cost of production, 60-75%. Thus, nutrition
management in pig farm is essential to enhance the
production and profit. Almost pig breeder farms focus on
lean pig development according to consumers’ need. The
backfat thickness is important to reproductive
performance. A study in Thailand showed that age, body
weight and backfat in first observed estrus of crossbred
gilt effects the subsequent productions of the first three
parities2. The main factors affect backfat are genetic and
nutrition. The correlation of genetic and backfat was
studied in Thailand2. However, there is no study on the
influence of nutrition plane and feed intake on
reproductive performance in Thailand. Therefore, it is
important to study the relationship of protein and energy
levels in sow diet and backfat thickness.
Materials and Methods
Backfat thickness was measured from 7 commercial pig
farms for 12 months, total 10,401 heads observed. All
sows were classified into 11 production stages; mating,
post mating, pregnant at 4, 8 and 12 weeks, prefarrowing, 1st, 2nd, 3rd and 4th week of lactation and
weaned sows. Five samples from each of pregnant and
lactating sow diets were randomly collected (500
g/sample). Thereupon, diets were executed by proximate
analysis. Production data were retrieved from computer
application. General Linear Model (GLM), Duncan
Multiple Range Test and Pearson’s correlation analysis
were performed using SPSS version 18 and P<0.05 was
considered as significant difference.
Results
The outcome of the analyzed chemical compositions of
pregnant and lactating sow diets is shown in Table 1. The
average of backfat thickness of each production stages of
sows is shown in Figure 1. The backfat depth, either
pregnant or lactating sows, was 15.52±0.04 mm. The
average backfat thickness both pregnant and lactating
sows were 14.40±0.10 and 14.21±0.18 mm, respectively.
The productivities of sows in terms of born alive and
weaning piglets were significantly increased (P<0.05)
when backfat depth of sows ranged from 11 to 14 mm.
The percentage of dietary protein and metabolizable
energy (ME) were positively correlated with backfat
thickness (Pearson correlation, P<0.01).
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Table 1. Composition of pregnant and lactating sow
diets (mean±S.E.).
Compositions
Dry matter, %
Nitrogen free extract, %
Crude protein, %
Ash, %
Crude fiber, %
Ether extract, %
Digestible energy (DE), kcal/kg
Metabolizable energy (ME), kcal/kg

Pregnant sow diet
94.43±0.01
60.89±0.04
14.37±0.03
7.92±0.01
6.06±0.02
5.20±0.02
3,399.74±2.04
3,346.04±1.88

Lactating sow diet
94.43±0.02
56.94±0.06
18.77±0.03
7.19±0.01
3.92±0.02
7.74±0.04
3,748.57±2.10
3,659.93±2.04

Figure 1. Comparison of the mean backfat thickness
value by production stages of sow.

abcde was significant difference (P < 0.05) by Duncan
Multiple Range Test
Conclusions and Discussion
The highest backfat thickness was found in prefarrowing group and the lowest was found in mating
group. This indicated the deposition of backfat during
gestation and the utilization of backfat for milk
production and maintenance during lactation period.
Considering our data, the optimal backfat depth is 11-14
mm which is consistent with previous studies1,2. The
dietary crude protein and ME levels of pregnant sows
should be 13.85-13.91% and 3,303.0-3,311.5 kcal/kg and
lactating sows should be 18.74-18.78% and 3,660.63,664.0 kcal/kg, respectively, in order to maximize sow
productivity.
This research project is supported by Mahidol University.
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2. Tummaruk, P., et al.: 2007, Anim Reprod Sci 99:
167-181.
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Effect of Improvac vaccine on male carcass quality
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Introduction
The objective of this trial was to examine the Improvac
vaccine effect and the dietary lysine content on
vaccinated male pigs compared to physical castrated
male pigs, entire male pigs and female pigs on animal
performance during the growing-finishing period and
carcass quality. The pigs originated from the SFR herd
and have the following genetics: Talent x (GYz x Finnish
Landrace).

1
2
3
4
5
6
7
8

M
M
CM
CM
IM
IM
IM
F

Diet
SSS
HHH
SSS
HHH
SSS
HHH
HHS
SSS

Dres sing Meat%
77.98a
77.54a
79.63b
79.85b
77.61a
77.41a
77.74a
79.47b

56.9bc
57.1c
55.3a
55.9ab
55.0a
56.5bc
56.8bc
57.6c

Back fat
(mm)
15.4a
15.2a
18.3c
17.7bc
18.3c
16.4ab
16.4ab
15.4a

Muscle
(mm)
58.3ab
56.9a
60.3bcd
61.7d
58.5abc
59.1abcd
61.3d
61.2cd

M- entire male, CM – castrated male, IM – Improvac
vaccinated male, F – female.
Conclusions and Discussion
The group vaccinated animals with standard lysine in the
finisher diet showed no significant difference with the
vaccinated animals with high lysine in the finisher diet.
Feeding a diet with a lower lysine content in the final 5
weeks has a big impact on the feeding costs. This will be
further investigated. Using Improvac as alternative for
castration improves carcass quality compared to barrows,
but the feeding strategy should be addressed.
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Results
Only the first 4 replicates are statistically analyzed so far
and are shown in table 1. Analysis of all the replicates
will follow.
The extra lysine content in the diet of the vaccinated
group improved meat % with 1,5% point and reduced
backfat with 1,9mm compared with the standard lysine
group. The extra lysine in the diet of entire males did
improve meat% with 0,2%point and reduced back fat
with 0,2mm. In the vaccinated groups, feeding standard
lysine in the finisher diet showed no significant
difference with feeding high lysine throughout the trail.
On a standard lysine diet the vaccinated group and the
castrated male group showed no significant diffences in
meat%, backfat- or muscle thickness. The vaccinated
groups with high lysine had less backfat than castrated
males (1,3mm).
The Improvac vaccinated group showed better carcass
quality with a higher lysine content in the diet, whereas
the entire males did not.

TG Sex
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Materials and Methods
The trial consisted of 8 treatment groups with 6 animals
per pen. In total 6 pens (replicates) per treatment group
entered the trial. Animals were fed a grower diet from
D0 to D35, a transition diet from D35 to D70 and a
finisher diet from D70 till slaughter at D105. 4 of the
treatment groups (SSS;1 entires, 1 barrows, 1 improvac
and 1 gilts) were fed a diet with stand lysine based on
CVB (2008). 1 treatment group(HHH) of boars, barrows
and Improvac were fed a diet wich contained 15% more
lysine. Finally 1 treatment group (SSH) of Improvac was
fed 15% more lysine in the grower and transition diet,
but a standard lysine in the finisher diet.

Table 1. Carcas Quality data (data for first 4 replicates)
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Effect of Improvac vaccine on male pig performance
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Introduction
The objective of this trial was to examine the Improvac
vaccine effect and the dietary lysine content on
vaccinated male pigs compared to physical castrated
male pigs, entire male pigs and female pigs on animal
performance during the growing-finishing period and
carcass quality. The pigs originated from the SFR herd
and have the following genetics: Talent x (GYz x Finnish
Landrace).
Materials and Methods
The trial consisted of 8 treatment groups with 6 animals
per pen. In total 6 pens (replicates) per treatment group
entered the trial. Animals were fed a grower diet from
D0 to D35, a transition diet from D35 to D70 and a
finisher diet from D70 till slaughter at D105. 4 of the
treatment groups (SSS;1 entires, 1 barrows, 1 improvac
and 1 gilts) were fed a diet with stand lysine based on
CVB (2008). 1 treatment group(HHH) of boars, barrows
and Improvac were fed a diet wich contained 15% more
lysine. Finally 1 treatment group (SSH) of Improvac was
fed 15% more lysine in the grower and transition diet,
but a standard lysine in the finisher diet.
Results
The higher lysine content of the diet increase ADG in the
entire males (920 to 945g) and Improvac groups(935 to
945g). The barrows performed less in this group(945 to
911g). The FCR in entire males decrease from 2.23 to
2.19, in the Improvac group from 2.35 to 2.25 and
barrow from 2.49 to 2.45. The Improvac group with
higher lysine in starter and transition diet , but standard
lysine in finisher diet had an ADG of 931g and a FCR of
2.30.
Table 1. Production data for total period (D0-D105)
Group

Sex

Diet

FI

ADG

FCR

1

M

SSS

2.03ab

920b

2.23ab

2

M

HHH

2.06abc

945b

2.19a

3

CM

SSS

2.34f

945b

2.49f

e

b

2.45e

935b

2.35d

b

2.25b

4

CM

HHH

2.22

5

IM

SSS

2.18de
bcd

911

6

IM

HHH

2.12

945

7

IM

HHS

2.13cde

931b

2.30c

8

F

SSS

1.97a

841a

2.36d

M- entire male, CM – castrated male, IM – Improvac
vaccinated male, F – female.
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Conclusions and Discussion
All the groups performed very well in this trail, the
personal did notice more restlessness in the entire male
groups.
Boars and vaccinated animals performed better on a diet
with higher lysine contents. After second vaccination, the
vaccinated groups showed a significant increase in feed
intake, resulting in a higher ADG after V2(data not
shown here). The vaccinated group with only a standard
lysine in the finisher diet seemed to have a similar
performance compared to the groups with high lysine
throughout the trial. Feeding a diet with a lower lysine
content in the final 5 weeks has a big impact on the
feeding costs. This will be further investigated.
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Immunological castration decreases aggression in male pigs co-penned with females in the late fattening period

1

J Morales1, C Piñeiro1, S Wilson 2, EG Manzanilla3, I Nanjiani 2, N Wuyts4
PigCHAMP Pro Europa SL, Segovia, Spain, 2Pfizer Animal Health, Zaventem, Belgium, 3Universitat Autònoma de
Barcelona, Spain, 4PfizerAnimal Health EU, Paris, France, carlos.pineiro@pigchamp-pro.com

Introduction
Entire male pigs have better feed conversion and can
have higher growth rates (Bonneau 1998) than physically
castrated pigs (barrows). However, male pigs are
routinely castrated to prevent boar taint, and reduce
undesirable aggressive and sexual behaviour following
the onset of puberty in many countries. Some countries
such as the UK, Ireland and Spain raise entire male pigs,
often co-penned with entire females, but slaughter them
at lower weights to minimise the risk of taint and
undesirable behaviour.
Immunocastration is highly effective for the control of
boar taint and male sexual and aggressive behaviour
(Cronin et al. 2003; Zamaratskaia et al. 2008). The study
was conducted to compare the incidence of aggressive
behaviour in vaccinated (immunologically castrated, IC)
pigs compared to entire males (EM) when each is copenned with females.

Frequency:
Female-Female
Female-Male
Male-Female
Male-Male
Intensity
Female-Female
Female-Male
Male-Female
Male-Male
P2 EM vs IC pens
P Sex initiator x
receptor
1

Entire
Males pens

Improvac
Males pens

1.91±0.288
3.72±0.341
3.91±0.349
4.83±0.449

2.25±0.306
1.50±0.217
1.03±0.183
1.36±0.233

2.17±0.348
2.59±0.345
2.30±0.319
2.69±0.392
0.0130

2.14±0.340
1.19±0.213
1.37±0.234
1.54±0.274
00851

0.2570

0.3730

Sex initiator – sex receptor, 2Probability

decreases aggression in males co-penned with
females.
References
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Results
Pens with EM showed more frequent (P=0.013)
aggressive interactions that also tended to have higher
intensity than pens with IC (table 1). In addition, while
entire males were mainly the initiators of aggressions, in
case of IC pens the aggressions were initiated by males
and females equally. Furthermore, after the second dose
of vaccine, pigs penned with EM had more injuries than
pigs in IC pens (3.00 vs 4.55 injuries score; P<0.01).
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Conclusions and Discussion
Results obtained in the present experiment confirmed
Improvac administration decreased aggressiveness of
entire males at the end of the fattening period. Results
are probably associated with testosterone concentrations,
higher in EM than in EC (Dunshea et al., 2001; Jaros et
al., 2005). In conclusion, immunological castration
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Materials and Methods
A total of 144 pigs were distributed in 18 pens (each of 4
entire males and 4 females). In half of the pens males
were vaccinated against GnRF (Improvac®, 36 animals)
at 74 days of age and about 6 weeks before slaughter
(152 days of age). Aggression was assessed from 1 wk
before the second dose of vaccine by direct observation
of aggressive interactions at time of feeding in 4 pens per
treatment, 3 days per week for 20 min. Interaction types
were classified (in order of severity) as mount, threat, lift,
thrust (head knock), bite, chase and chase plus bite (7
categories). Injuries were assessed on individuals twice
per week in 4 pens per treatment. Injuries were rated 0 to
3, depending on number of scratches in specific parts of
the body (3 parts per side; total score per pig 0 to 18).
Total interaction number and mean intensity were
analysed by GLMM and injury score was analysed using
LMM (SAS 9.2).

Table 1. Frequency and intensity (mean ± standard error
of mean) of aggressive interactions in animals
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Individual Pig Care (IPC), a new management tool for improved responsible use of medicines
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1
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Introduction
Current pig production is aiming to promote a more
judicious use of antibiotics either under national
regulations (The Netherlands, France and Germany are
the latest countries involved in this initiative) or final
customer demands (retailers and supermarkets). On the
other side, competitiveness and animal welfare demand a
high effective and economical control of the diseases.
To fullfill both objectives, a new management tool for
swine farmers in Europe has been tested. It is called
individual pig care (IPC) and is based in daily keen
observation of the pigs, early detection of husbandry and
health problems and prompt and accurate reaction to
them, based on fast and effective data collection and
processing. The final aim of IPC is to care about the
prudent use of antibiotics by offering a new, really
practical tool to live animal and consumer protection,
delivering healthy food.
The objective of the present study was to assess the IPC
protocol for swine farmers in Europe.

Results
The results demonstrate that the IPC program when
compared to the standard farm management allowed for
a significant reduction in mortality in the nursery phase,
a decrease in the amount of antibiotics used (47%) and
an increase in average daily weight gain with a body
weight homogeneity improvement within pens (table1).

Materials and Methods
A multicentric trial in 10 different herds – 7 in Germany
and 3 in Spain - was rolled out in the last part of 2011 to
evaluate the IPC program in nursery and in grower phase
pigs. A total 7 nursery herds (about 3000 animals) and
3 growing-finishing herds (5000 animals) were
monitored over a period of 6 months. Parameters
evaluated included respiratory-, enteric-, lameness-,
neurological and biting signs. Every sick pig was scored
from A to D depending on the severity of the disease.
Specific actions were linked to the severity of the
symptoms including decisions on type and route of
treatment methods. Every other action, such as group
medications, was recorded for a better understanding of
the dynamics of the disease and the efficiency of the
treatments applied.
Other indicators such as room temperature or water flow
were monitored real time as well to ensure husbandry
quality and correlate health and productive results.
All the data were digitally collected and transferred to a
protected server in ‘real time’. This system allows for
daily feedback and progress monitoring. The data are
still being collected from the different sites. In this paper,
we therefore report only the data of one completed site,
in Segovia, Spain. In this herd, the IPC program was run
in the nursery period and compared to normal farm
practice, in two consecutive batches of 200 pigs each.

Figure 1. Scored and treated pigs by disease and severity
in the IPC group
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Table 1. Final body weight (BW; kg), average daily gain
(ADG; g/d) and percentage of mortality in nursery period

1

IPC

Control

SEM1

Probability

Final BW

33.1

30.6

0.477

0.0004

ADG

443.9

399.3

8.975

0.0002

%Mortality

0.99

3.64

0.238

0.0926

Standard Error of Mean

Moreover, IPC visualises clear patterns of the disease
dynamics and treatment effects in the herd throughout
time (Figure 1).
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Conclusions and Discussion
These preliminary results confirm similar programs from
the US. ROI calculation based on the final results yet has
to demonstrate the practical implementation of IPC
programs under different scenarios.
In conclusion, early detection of symptoms is the key
point of the IPC, resulting in improved production and
health, and in a more judicious use of medication.

Oral Sessions

WO-143

| Welfare/Social/Public/Worker Health-WELFARE MEDICINE |

Pre-and post-euthanasia concentrations of cortisol, norepinephrine and lactate in pigs
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Scott_Whisnant@ncsu.edu
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Introduction
Euthanasia is necessary in the case of mass-depopulation
due to disease outbreak or other emergencies and for
certain research applications. In the event of a foreign
animal disease (FAD) outbreak in the United States, a
rapid and humane method for on-farm swine
depopulation will be required to contain the disease and
maintain export status. Systems currently used to
euthanatize swine that rely on the handling and restraint
of individual animals (as exists in most on-farm steadystate situations) will likely prove much too slow to stem
the spread of disease. Cortisol and norepinephrine (NE)
from the hypothalamic-pituitary-adrenal system,
commonly have been used to assess levels of stress in
pigs1,2.The purpose of the current research was to
determine the effect of pig euthanasia by electrocution,
captive bolt, CO2/N2 mix, and CO2 on plasma
concentrations of the three most commonly measured
indicators of stress, cortisol, NE and lactate.

Results
Cortisol concentrations were increased post-euthanasia
for the captive bolt method but not the other 3 methods
(P > 0.05). NE concentrations were all increased posteuthanasia however they were increased more (P < 0.05)
for electrocution than 100% CO2. Lactate concentrations
were raised for all methods but more so (P < 0.05) for
captive bolt than electrocution.

References
1. Minton, JE et al.: 1993, J Anim Sci 71:724
2. Prunier, A. et al.: 2005. J Anim Sci 83:216-222.
3. Velie, BD.: et al.: J Livestock Sci In Press 2012
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Conclusions and Discussion
Apart from the significant increase in cortisol and lactate
after captive bolt euthanasia the euthanasia method were
all comparable as measured by these 3 stress hormones.
All 4 methods did increase lactate and NE posteuthanasia but lactate was increased significantly more
after captive bolt euthanasia and NE post-euthanasia was
significantly increased more for electrocution than 100%
CO2 washed in at 20% of the chamber volume. Sufficient
time between the pre- and post-euthanasia samples may
not have elapsed for cortisol concentrations to increase
for the other 3 methods. NE, released from the adrenal
medulla by activation of the sympathetic nervous system,
would
increase
almost
immediately.
Lactate
concentrations also increase more quickly after stress
than do cortisol concentrations. The experimental design
does not allow for a direct comparison between methods
of euthanasia since method was confounded with the
group of pigs. However, these data do support from a
welfare perspective the use of 100% CO2 for the massdepopulation of pigs in the event of an emergency.
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Materials and Methods
Four groups of pigs were used. In the first trial 39 pigs,
(7.1±0.52kg) were euthanized electrically by a 3-point
sequential system. In the second trial 62 pigs
(12.34±1.94kg) were euthanized by a Schermer® captive
bolt loaded with a #17 blank cartridge applied above eye
level on the mid-line of the forehead and aiming towards
the tail of the pig. In the third trial 16 pigs (2.34±0.33kg)
were euthanized with a 30% CO2/70% N2 mix washed in
to a purpose-built Plexiglas® chamber (762mm x457mm
x 311mm) with gloved-portholes through which
operators can manage the pigs in the sealed chamber.
Two other ports allowed for the wash-in and wash-out of
the gasses. For the fourth trial 16 pigs (1.89±0.14kg)
were euthanized with 100% CO2 washed-in to the same
purpose-built Plexiglas® chamber. Pig blood samples
were collected immediately before and after euthanasia
in all 4 trials. The pre-euthanasia sample was collected
by venipuncture with 21 gauge needle and 10ml
Vacutainer® EDTA tubes while pigs were manually
restrained in a dorsal position. The post-euthanasia
sample was collected directly into Vacutainer® tubes
from the severed vessels in the area of the brachialplexus. All tubes were placed above, but not in, ice to
avoid haemolysis. After transport to the laboratory
samples were centrifuged at 4º C and plasma stored at 20º C until assayed. Plasma cortisol concentrations were
determined using a commercially available RIA kit
(Siemens Medical, Los Angeles, CA) validated in our
laboratory 3. Plasma concentrations of NE were
measured using a commercially available assay (ALPCO

Diagnostics, Salem, NH) validated for porcine plasma in
our laboratory3. Three hundred µL samples were assayed
according to the manufacturer’s instructions. Lactate was
measured according to manufacturer’s instructions using
a kit from Eton Bioscience (San Diego, CA). Differences
in concentrations between pre- and post-euthanasia
hormone samples were compared using PROC GLM of
SAS (9.2, Cary, NC).

IPVS 2012 KOREA
WO-144

| Welfare/Social/Public/Worker Health-WELFARE MEDICINE |

Reporting antibiotic consumption for Danish pigs – effect of the denominator
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Department of Large Animal Sciences, University of Copenhagen, Copenhagen, Denmark, 2Pig Research Centre,
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Materials and methods:
Data on kg active compound prescribed for pigs were
collected from Vetstat1. Data on the number of “pen
places” were collected from Statistics Denmark. Data on
number of pigs produced were collected from Statistics –
PIGMEAT including the number of pigs slaughtered in
Denmark and the number of pigs>30 kg, exported from
Denmark each year. Antibiotic consumption per pig was
calculated for each year as total kg active compound
divided by number of pen places, number of pigs
slaughtered in Denmark and number of pigs slaughtered
in Denmark + number of exported finishers, respectively.
Student’s t-test was used to test the difference between
mean AB consumption per pig in year 2005 and 2010.
Results
Figure 1 shows the total usage of antibiotics for pigs per
year. Without adjusting for number of pigs, the
consumption increased from 86.932 in 2005 to 100.066
kg in 2010 (i.e. 15%, p<0,05). Table 1 shows the
consumption/pig/year using the three different
denominators and here the increase from 2005 to 2010
constituted 1,14g (17,7%), 1,0g (25,6%) and 0,1g
(3,9%)/pig/year, respectively.
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Figure 1. Danish consumption of antibiotics for pigs
2005-2010. Measured in total amounts and as g/pig/year,
using 3 different denominators.

Total kg AB per year

Introduction
In the Danish surveillance of antibiotic consumption for
pigs1, the usage is reported as either kg active compound
or percentage pigs treated per day (measured in
“Average Daily Doses”, ADD2). When calculating the
usage per pig, the number of “pen places”, presumably
resembling live pigs at any given time, is currently used
as denominator. However, since several generations of
fattening pigs pass the stable facilities each year, this
may not be a very appropriate measure. Lately, Danish
authorities have instigated a penalty system for herds
where the antibiotic consumption exceeds defined
national limits (currently 2 x the overall average usage).
To not include the herds’ productivity in the calculation
may cause misclassification. When comparing the
Danish consumption with other countries, it is also
important how the number of pigs is measured (e.g. with
or without exported finishers). Hence, the aim of this
study was to describe the consequences of three different
ways to measure the number of pigs.

0
2005

2006

2007

2008

2009

2010

Breeding animals, piglets

Weaners, grow ers

Finishers

Gram AB/live pig (pen places)

Gram AB/pig (slaughter+live export)

Gram AB/pig(slaughtered in DK)

Table 1. Danish consumption of antibiotics/pig in 2005
and 2010 using 3 different denominators.
Year
P-value
2005

2010

Gram AB/live pig (pen places)

6,46

7,60

<0,001

Gram AB/pig (slaughtered in DK)

3,94

4,94

<0,001

Gram AB/pig
(slaughter+live export)

3,40

3,51

0,3069

Discussion and Conclusions
These results show that the number of pigs always
should be included when reporting the antibiotic usage.
Also, there is an obvious risk of misclassification if the
productivity is not taken into account. Pigs>30 kg that
are exported for slaughter outside Denmark should be
included since they have received most of their antibiotic
treatment before export (measured in ADDs, the usage
for weaners and growers constitutes 77% of total usage).
The export is especially important since it has increased
146% (3,1 to 7,8 million live pigs) from 2005 to 2010
Acknowledgement
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Investigation of the use of analgesia post-farrowing to improve sow performance

1
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Introduction
It is important for sows after farrowing to be comfortable
and begin to nurse their litters. Pain or a fever might
cause the sow to be restless and could potentially lead to
crushing or reduced nursing time. Discomfort may also
lead to reduced feed consumption, both of which may
affect sow welfare. Non-steroidal anti-inflammatory
drugs (NSAIDs) may prove useful in alleviating sow
discomfort in the immediate post-farrowing period and
result in improved performance such as reduced
preweaning mortality and heavier piglet weaning weights.
The objective of this study was to evaluate the effect of
meloxicam administered as a routine measure to sows
post-farrowing on piglet mortality and growth rate.

Conclusions and Discussion
The routine use of meloxicam to all sows post-farrowing
did not appear to result in a significant improvement in
performance. However it can be concluded that the
product was not associated with any adverse effects and
appeared safe. Further studies are warranted to evaluate
the use of NSAIDS with respect to the management of
sows that experience a difficult farrowing or develop
complications such as mastitis or metritis.

Results
There was not a significant difference between treatment
groups with respect to average daily gain (ADG) of the
piglets. Piglets of sows that received meloxicam grew an
average of 235±66 g/day and piglets of sows who
received the placebo grew an average of 232±68g/day
(P=0.17). Maximum piglet ADG values of 415g/day and
442g/day were observed for sows receiving meloxicam
and sows receiving the placebo, respectively. There was
not a significant difference between treatment groups
with respect to mortality rate with 10.5% mortality in the
meloxicam group and 11.6% in the placebo group
(P=0.36). Causes of mortality appeared to be similar for
each group. No significant difference was observed
between treatment groups with respect to rectal
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Materials and Methods
The study was carried out on a 600-sow commercial
farm and involved 289 litters and 3006 piglets. Sows
were randomly allocated to receive a single
intramuscular injection of one of the following
treatments within 12 hours of farrowing: an IM injection
of 0.4 mg/kg of body weight of meloxicam (Metacam ,
Boehringer-Ingelheim Ltd) or an injection of a saline
placebo. All piglets were weighed at birth, at 5-7 daysof-age, and at 19-21 days-of-age, prior to weaning.
Mortality was recorded. Blood samples were collected
from 20 sows at farrowing and 4-6 hours post-farrowing
for determination of cortisol concentrations. HOBO data
loggers were used on a total of 43 sows to record
position changes for the first 24 hours after farrowing.
Temperature readings were taken on a total of 30 sows at
treatment, 4-6 hours post-farrowing, and at 24 hours
post-treatment in addition to feed intake scores.
Researchers were blinded to treatment until the
conclusion of the study.

temperatures of the sows at treatment (P=0.85), 4 to 6
hours after farrowing (P=0.52), or 24 hours after
farrowing (P=0.42). There was not a significant
difference of feed intake 24 hours post-treatment
between treatment groups (P=0.98). The frequency of
lying and standing were similar between groups. There
was a trend for sows receiving meloxicam to have lower
cortisol levels at 6 hours post-injection (P=0.09).
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Introduction
Lameness in suckling piglets cause ill-thrift and
contribute to losses in form of dead piglets, decreased
growth, and increased use of antibiotics and labour (1).
Prompt treatment with antibiotics is required to achieve a
positive treatment effect in piglets that limp due to
arthritis (2). Pain-reducing drugs have sparsely been used
within veterinary medicine, but the potential of non
steroid anti-inflammatory drugs (NSAID) is apparent
from welfare aspects. The aim of this study was to
validate the clinical effects of a concurrent treatment of
lame piglets with NSAIDs and antibiotics to that of using
antibiotics solely.

Results
In total 415 out of 6,780 liveborn piglets were diagnosed
with lameness (6.1%). Around 91% of these diagnoses
took place during the first 3 weeks of life. Both treatment
strategies improved (p<0.01 to 0.001) the clinical status
from day to day, and the clinical response did not differ
between the two treatment groups (Table 1).
Piglets that remained healthy were 1.3 and 2.5 kg heavier
than piglets attended with lameness at 5 and 9 weeks of
age, respectively (Table 2). There was no difference
between body weights of the piglets treated for lameness
due to treatment strategy.
Table 1. The clinical efficacy of treatment for lameness

Materials and Methods
The study was carried out at Funbo-Lövsta research
stationt (Sw Univ Agri Sci), with 110 sows. Each piglet
was given an identity at birth, and weighed at birth and at
five (weaning) and nine weeks of age. Medical
treatments were carried out according to instructions of
the herd veterinarian, and individual records of diseases
and treatments were kept.
All piglets born alive during two and a half years were
included in the study. Piglets attended with lameness
were injected intramuscularly with 20 mg penicillin G
(Penovet® vet, BI Vetmedica) per kg bodyweight once a
day for five days. Every second piglet was additionally
injected with 3 mg ketoprofen (Romefen vet, Merial) per
kg bodyweight once a day for three days.
The occurrence of lameness was registered from birth
until the age of 5 weeks and the clinical efficacies of
treatment were assessed daily. Lameness and/or visibly
swollen joints, as well as general condition were scored
as 0 (good), 1 (almost good), 2 (not good), 3 (not good at
all). The groups were compared by ²tests using two-bytwo frequency tables.
Table 2. Mean bodyweights of piglets born alive
Healthy
(n = 6365)

Body weight
(kg)
Pc
(n = 208)

Pc+Ket
(n = 207)

Birth

1.5 ± 0.4

1.6 ± 0.4

1.5 ± 0.4

5 weeks

10.4 ± 2.6

9.1 ± 2.8

9.0 ± 2.6

9 weeks

24.0 ± 5.5

22.5 ± 5.2

22.0 ± 5.2

16.7

14.1

14.6

9w rel to birth
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Category
0

Clinical score
1
2

3

Pc, Day 1
Pc+Ket, Day 1

0
0

0
0

52
49

156
158

NS

Pc, Day 2
Pc+Ket, Day 2

0
2

7
8

79
71

114
120

NS

Pc, Day 3
Pc+Ket, Day 3

2
4

32
36

85
85

77
77

NS

Pc, Day 4
Pc+Ket, Day 4

12
15

51
53

73
76

53
49

NS

Pc, Day 5
Pc+Ket, Day 5

34
38

58
63

66
57

36
40

NS

Conclusions and Discussion
The clinical response of penicillin was good, and it was
not improved by a concurrent administration of NSAIDs.
Nevertheless NSAIDs will improve the animal welfare,
and a significant finding of this study was that decreasing
pain due to arthritis not was negative in a long term
perspective, i.e. reducing pain did not lead to injurious
use of affected joints.
Yet it is notable that around 50% of the piglets in both
groups (102 out of 208 and 97 out of 207) still had a
clinical score of 2-3 five days after initiating treatment
and that piglets attended with lameness had a reduced
weight gain. This highlight the need to initiate treatment
early (1) and it should be emphasized that reducing pain
pharmacologically in lame piglets not can replace the
management routines, floor quality and good care.
References
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PCV2 viremia servey in Thai finishing pigs after using PCV2 vaccines
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Figure 1. Percentages of PCV2 PCR positive samples
based on pig age.
Fig 1: % PCV positive compare by period of sampling

52%
51%

% PCV PCR positive

Introduction
Porcine circovirus-2 (PCV2) is an emerging virus
associated with a number of different syndromes in pigs
known as Porcine Circovirus Associated Diseases
(PCVAD). It is currently considered as a major cause of
economic losses (1).
PCV2 viremia results in poor growth rates and
inconsistency in growth performance, particularly during
the final phase of production (2).
The aim of this study was to survey the prevalence of
PCV2 viremia in pigs before slaughtering in Thailand.

50%
49%
48%
47%
46%
45%
44%
43%
42%
Before slaughter

Slaughter
period of sampling

Vaccine
V1
V2
V3

dose
1 ml
0.5 ml
2 ml

composition
ORF2 subunit
inactivated whole virus
ORF2 subunit

Results
Totally 49% (86/176) of the whole samples were positive
for PCV2. There were more positive samples from pigs
at slaughter than those of a month younger group (Figure
1).

Fig 2: % PCV positive compare by each vaccine

% PCV PCR positive

70%

June 12 (Tue)

Table 1. PCV2 vaccines used in the experiment

Percentages of PCV2-positive samples based on types of
vaccines used are shown in Figure 2. Farms using V3
vaccine had the lowest proportion of PCV2 positive in
sera Comparing with the other two products.

60%
50%
40%
30%
20%
10%
0%
V1

V2

V3

Vaccine

Conclusions and Discussion
This PCV2 viremic survey revealed that around 50% of
farms in Thailand were experiencing with PCV2 viremia,
particularly at the end of the finishing phase. The results
of PCV2 viremia may lead to growth performance
reduction and un-uniformity of the slaughter pigs.
The farms using the 2ml dose of the ORF2 subunit
vaccine (V3) had the fewest viremic pigs, which may
imply that those farms may have less effect from PCV2
infection and other associated diseases.
References
1. Vidigal et al, 2012. Virus Research 163 : 320-327
2. Dewey et al, 2010. Proc.O.250 21st IPVS Vancuver
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Materials and Methods
Pigs with the history of using PCV2 vaccines from 33
farms all over Thailand were blood sampled by MSDAH
staff between May and September 2011. On each farm,
sera were divided into two groups: a month before
slaughter and at the time of slaughter. Twenty to thirty
samples were collected from each group depending on
farm management The sera were pooled of four to six
samples and were tested by PCR. As a result, there
were ten PCR results for each farm and there were 176
PCR results in total. Types of PCV2 vaccine used was
recorded (Table 1). In order to compare the effect of
different vaccine protocols, the data were grouped
according to the vaccine used.
PCR testing was carried out at the Veterinary Diagnostic
Laboratory, Chulalongkorn University.
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Introduction
Three subtypes of swine influenza viruses (SIVs) are
currently circulating in the European countries1. A recent
sero-prevalence study has shown that the prevalence of
swine influenza was high in Italy2. The objective of the
present report is to describe a field case of swine flu in
an Italian farm and to assess the cost of the outbreak.
Case history
The case occurred in a fattening unit of 3000 places with
a high level of biosecurity, located in the middle part of
Italy (Perugia) and belonging to a multi-site system. No
flu outbreak had been recorded in this farm and this area
(low pig density) for several years. Piglets entered into
the fattening unit in October 2010 at 33 kg bodyweight.
They were vaccinated, at weaning against PCV2 and
Mycoplasma hyopneumoniae and against Aujeszky
disease at the beginning of fattening period. In March
2011 respiratory disorders occurred at the end of the
fattening period (150 kg of bodyweight): fever, anorexia,
coughing and the mortality rate raised to 2.2% of the
fatteners. Clinical signs spread within one month to all
the 5 buildings of the farm.
Diagnosis
Using the MERIAL Flu kit, nasal swabs were taken from
6 fatteners affected by fever and tested with the Flu
DETECTTM Swine test (Synbiotics). Six VIROCULT 
(Medical Wire and Equipment, UK) were sent to
IZSLER lab in Parma for virus identification by RT PCR
and virus isolation on MDCK, CaCO2 cells and
embryonated eggs. Blood samplings were performed 1
month after the outbreak and 1 month later for PRRSV,
Aujeszky, M. hyopneumoniae, App using ELISA
techniques, SIV using HI test and PCV2 using RT PCR.
Diagnosis results
No sera were found positive for ADV (gE) or PRRSV,
and only 7 out of 30 sera were positive for App. Low
level of PCV2 were found. Five out of 30 and 29 out of
30 sera were positive for SIV, H1N1 and H1N2 subtypes,
respectively. Five out of 6 nasal swabs were positive for

SIV: H1N1 and H1N2 subtype. An H1N1 subtype was
isolated in the lab in all swabs tested.
Table 1. Swine influenza virus identification and isolation
results
Test
RT PCR
CaCO2 cells
MDCK cells
Eggs

N swabs
6
6
6
6

Virus
H1N1
H1N1
H1N1
H1N1

Results
Positive samples
1 to 6
1,2,3,6
1,2,3,5,6
2,3,4,5,6

Economic impact of the outbreak
Costs are detailed in table 2 according to two different
assumptions. Assumption 1: as feed consumption was
recorded down to 45% for 10 days, ADWG was estimated to
be decreased by 50% for the same period of time.
Assumption 2, the ADWG of the flu affected batch was
compared with the previous batch which was not affected by
flu.
Conclusion and discussion
Swine influenza was shown as the cause for the respiratory
disorders in this Italian pig finishing unit although it was
located in a low pig density area and then considered as a low
risk for swine flu outbreak. The cost of the disease was high.
It was estimated between 9.2 and 10.2 € per produced pig in
this system; which is close to a previous estimation of the cost
of another swine flu outbreak3.
References
1. Kuntz-Simon G et al., 2009, Zoonoses and Public health,
56, 310-325.
2. Bardini R et al., 2011, 6th International Symposium on
Emerging and Re emerging Pig diseases, Barcelona,
Spain, p268.
3. Moody J, 2011, Allen D Leman Swine Conference, p75

Table 2. Economic impact of flu outbreak
Estimation 1
Collective treatment
Dead pigs (66 due to flu)
Quartering costs
Growth rate decrease

€

amoxi-doxy (5 days) + Linco-TMP Sulfa (8 days)
5 300
66 x 145kg x 1.4€ (sale/ price/ kg)
13,398
66 x 145kg x 0.2€ /kg
1,914
Based on the decrease of the feed consumption: -45% for 10 days.
Assumption of 50% of decrease of ADWG for 10 days
decrease of 3.5 kg of BW at slaughter
13,740

Feed cost saved due to
2,804 x 1.215kg x 10days x 0.17€/kg
feed intake decrease
Total cost (€)
Total/produced pig (2804 pigs)
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- 5,792
28,560
10.2

Estimation 2

€

amoxi-doxy (5 days) + Linco-TMP Sulfa (8 days)
5,300
66 x 145kg x 1.4€ (sale/ price/ kg)
13,398
66 x 145kg x 0.2€ /kg
1,914
Assessed by the difference between ADWG of the previous batch
free of flu and this batch affected by flu
decrease of 2.8 kg of BW at slaughter
10,992
2,804 x 1.215kg x 10days x 0.17€/kg

- 5,792
25,812
9.2
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Diagnosis of swine influenza virus in porcine oral fluid samples: a field case
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Introduction
Oral fluids of pigs have been used for surveillance of
PRRSV1, PCV22 and SIV3. This report describes the use
of oral fluid samples for the diagnosis of swine influenza
disease in pigs affected by severe respiratory disorders.
Case description
The case occurred in a wean to finish unit of 230 nursery
places and 230 places in fattening located in Brittany,
France and belonging to a 250-sow farrow-to-finish farm.
The farm was free of PRRSV, piglets were vaccinated at
weaning against Mycoplasma hyopneumoniae and PCV2
but no vaccination against Swine Influenza Virus (SIV)
in sows nor piglets was performed. Since December
2011, respiratory disorders occurred at the end of the
nursery period (coughing) and mortality and coughing
were observed on one batch of finishers as well. No
diagnosis of swine flu has been performed.

References
1. Prickett et al., 2008, J Vet Diagn Invest 20:156-163.
2. Prickett et al., 2010, AASV meeting proceeding p
375
3. Detmer et al., 2010, AASV meeting proceeding p 99.

Table 1. Swine influenza virus diagnosis

Clinical signs and lesions
Number of ropes
Volume of oral fluid collected
RT-PCR Influenza m gene
Ct (cycle threshold) value

D0
D2
Fever, coughing, dyspnoae, 1 dead pig.
Limited sneezing and coughing,
Lung lesions: oedema, pericarditis and
1 dead pig
pleuresiae
1/20 pigs
2/20 pigs
5 ml
11 ml
+
+
28
30

D4

D6

None

None

2/20 pigs
11 ml
+
38

2/20 pigs
14.5 ml
+
37.5
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Conclusion and discussion
This report illustrates the interest of the oral fluid
samples for Swine Influenza virus diagnosis: quick and
easy sampling, non-stressing sampling method for pigs,
positive diagnosis by RT-PCR even for 4 days after
occurrence of clinical signs, limited number of samples
and consequently decreased cost of analysis. The much
lower Ct values obtained on D0 and D2, indicating a
higher viral load, correlated with the clinical signs. It
emphasizes the need to use an appropriate method in
order to get successful results, in particular regarding the
number of ropes: 1 per 10 pigs seems a good option. In
conclusion, oral fluid sampling appears to be an excellent
solution to detect influenza virus circulation in a pig farm.
Additional studies on individual swabbing and oral fluid
collection need to be done to compare the sensitivity of
each method.
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Diagnosis
One batch of 230 pigs of 70 days of age was investigated
more in depth. The clinical signs at D0 were: fever (40.2
to 41.7°C), coughing, dyspnoea, decrease of feed intake.
Using the MERIAL Flu kit, nasal swabs were taken at
D0 from 6 fatteners affected by fever and tested with the
Flu DETECTTM Swine test (Synbiotics). Three
VIROCULT (Medical Wire and Equipment, UK) were
sent to LDA22 in Ploufragan for virus identification by
RT-PCR and virus isolation. Oral fluids were collected
from one pen of 20 pigs at D0, D2, D4 and D6: one rope
was put in place for 30 minutes in the pen at D0, 1 rope
was used as well at D2, D4 and D6 but the 2 extremities
were free and could be chewed in order to increase the
number of pigs that will chew the rope. When 2 ropes
were used in the same pen, the liquid collected from both
ropes was pooled before transfer to the lab. Oral fluid
was collected by squeezing with gloved hands in a
plastic bag and sent refrigerated to LDA22. At arrival to
the lab, oral fluids were centrifuged, supernatants were
collected, stored at -70°C and analysed individually at
the same time by RT-PCR against Influenza m gene.

Results
Two out of 6 nasal swabs taken at D0 were positive by
the Flu DETECT kit. The virus isolated from the nasal
swabs performed at D0 was characterized as an avianlike swine H1N1.
Oral fluids results are presented in table 1. All oral fluids
collected were found positive by RT-PCR, even the
following days after occurrence of the clinical signs. The
majority of pigs chewed the rope even when they were
affected by fever. The total volume of oral fluid collected
was higher when 2 ropes were put in place in the pen of
20 pigs (>11 ml for 2 ropes versus 5 ml for 1 rope only at
D0). Results of virus isolation from the oral fluid
samples are not yet available.
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Control of porcine epidemic diarrhea virus through intestinal feedback and parity segregation system:
field cases
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Introduction
Porcine epidemic diarrhea (PED) re-emerged in Thailand
in late 20071. Since then, the disease has become
endemic causing sporadic outbreaks throughout Thai
swine herds, especially herds located in high pig
proximity areas and herds located in other regions in
which previously experienced an outbreak. Attempts to
control PED including vaccination whole herd exposure
with minced intestinal of infected piglets have been
implemented but gained varying degree of success.
Furthermore, well vaccinated herds including quarterly
mass sow herd vaccination and pre-farrow vaccination
have experienced re-breaks. The timing of the periods of
disease recurrence is variable. The study reports the
establishment of PED control through management of
gilts.
Materials and Methods
Herd selection and history: Four farrow-to-finish
PRRSV positive herds designated herds S, N, R and M
with inventory of 1,200 – 2,700 sows and no history of
PED vaccine used were selected for PED control using
this procedure. Herds S and N are located in the highest
pigs proximity of Thailand in contrast to herds R and M.
All 4 herds had history of epidemic PED outbreaks.
Herds S and N experienced the epidemic outbreak in
January 2008 while herds R and M broke with PED in
January 2009. Farrowing and nursery facilities of all
herds operate all-in/all-out by building on weekly basic.
Parity segregation system has been implemented in all
herds for the purpose of PED and PRRSV control.
Following outbreaks, PED control in all herds was
through mass exposure of sow herds and replacement
gilts with minced intestine of affected piglets. The
episodes of outbreak were last for 3 – 4 weeks of
production. To prevent the PED re-occurrence, gilts
acclimatization with minced piglet intestine and strict
biosecurity of gilts isolation and acclimatization were
implemented.
Intestinal feedback: Following the outbreak, pig intestine
with lesions suggesting PED was collected from pigs and
assayed for the presence of PEDV by PCR. PEDV was
isolated and grown on cell culture. The virus stock was
detected for any pathogen contamination prior to piglet
administration and used to orally inoculate the piglets in
isolation facilities. The process was done once and then
the piglet intestines were used to re-infect the piglets to
make the next batch.
Sources of replacement gilts, and isolation and
acclimatization facilities: Replacement gilts of herds R
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and M are internally produced. Herds S and N introduce
external gilt replacement from negative PED positive
herds, respectively. The isolation and acclimatization
facilities are located at least 150 meters from all
production facilities. Replacement gilts were orally
administered with minced piglet intestine at least 8
weeks prior to introduction to the P1 units. Sentinel
program and strict biosecurity were implement to assure
the shedding status of gilts prior to introduction and
prevent personal movement.
Results and Conclusion
Sentinel pigs commingled with gilts at 4 weeks post
intestine administration displayed clinical disease
associated with PED in contrast to sentinel pigs
introduced at 6 and 8 weeks that featured no clinical
signs.
Herds S and N have never experienced the re-occurrence
of PED since the implementation of the control methods.
Herd M, however, experienced the re-occurrence in the
P1 unit in January 2011. The source of the outbreak was
unable to determine. Herd R experienced 2 episodes of
the disease re-occurrence in one multi-parous and the P1
unit, a month apart. The sources of the reoccurrence were
from premature introduction of replacement gilts into
both units. In conclusion, the results suggests the oral
administration with piglet intestine and parity
segregation system can be used in the herd to control
PED even through herds are located in the highest pig
proximity.
References
1. Puranaveja S et al., 2009, Emerg Infect Dis 15, 11121115
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First tentative diagnosis of porcine periweaning failure-to-thrive syndrome (PFTS) in Spain
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Introduction
Porcine periweaning failure-to-thrive syndrome (PFTS)
is a clinical condition affecting piglets 2-3 weeks after
weaning, which is mainly characterized by anorexia,
lethargy and progressive debilitation of pigs 1. Morbidity
is very variable (1-20%), and unaffected age-matched
piglets grow and behave normally. The etiology, pathophysiology, and pathogenesis of PFTS are unknown,
although a number of infectious agents have been found
in affected pigs1. So far, this condition has mainly been
described in North-America, but such clinical picture is
suspected to be in other parts of the world.
The objective of the present study was to compile the
preliminary investigation of a clinical condition observed
in recently weaned pigs in Spain, resembling to the
recently described PFTS condition.

References
1. Young et al. 2011. J Swine Health Prod. 19:340-4.
2. Friendship et al. 2010. Proc. Leman Conf., 73-78.
3. Fraile et al. 2010. Vet J. 184: 326-33.

Results
The condition affected both males (n=13) and females
(n=6). All examined pigs displayed different degrees of
emaciation, with a weight range from 4 to 7.5 Kg. All of
them had soft-to-liquid feces and 11 showed no contents
in the stomach. Thymic atrophy and serous atrophy was
a usual gross finding.
Microscopically, all animals showed various degrees of
fusion and atrophy of intestinal villi and catarrhal rhinitis.
At least one animal of each farm had histological lesions
of inclusion body rhinitis. Interstitial pneumonia (n=5)
was found in at least one pig in each farm. Catarrhal-
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Conclusions and Discussion
The clinical picture and pathological data observed in the
3 studied farms suggested that these animals may be
affected by PFTS. The lack of interstitial pneumonia and
lymphoid lesions in most of the animals as well as
PRRSV IHC negativity in all of them did not suggest
PRRSV as the main cause of observed clinical signs.
Since RT-PCR results for this virus were positive in
some sera pools, it was not possible to rule out the
potential contribution of PRRSV in the overall clinical
picture.
Based on the current case definition for PFTS made in
North-America, theoretically, PRRSV infected pigs do
not qualify for PFTS case definition2. However, the
estimated prevalence of PRRSV infection in Spanish
farms is about 89%3, which precludes the difficulty of
finding sero-negative herds. In fact, responsible farm
veterinarians did not consider the present condition to
fall into the usual clinical presentation of PRRSV
infection, concluding that something else seemed to be
related with the observed clinical signs.
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Materials and Methods
A clinical condition resembling PFTS was observed in
three farms (A to C) located in North-Eastern Spain.
Clinical signs consisted on anorexia, lethargy, sneezing
and, eventually, licking/chewing behavior. Morbidity of
the condition varied among farms, ranging 4 to 20%.
All farms were sero-negative against Aujeszky’s disease
virus, but sero-positive to porcine reproductive and
respiratory syndrome virus (PRRSV), porcine circovirus
type 2 (PCV2) and Mycoplasma hyopneumoniae.
A total of 19 pigs were selected from the affected farms,
trying to evaluate the acute to sub-acute/chronic phases
of the condition (4 to 14 days after weaning). A complete
necropsy was performed with all pigs, and a wide range
of tissues were taken for histopathological examination.
Infectious status regarding PRRSV was assessed by
means of immunohistochemistry (IHC) and RT-PCR;
later one was performed using pools of 2-3 sera. PCV2
infection was studied by an in situ hybridization (ISH)
technique on lymphoid tissues.

purulent bronchopneumonia (n=3) was found in pigs
from two farms.
Postweaning multisystemic wasting syndrome diagnosis
was discarded in all animals (by histopathology and ISH
to detect PCV2). IHC to detect PRRSV was negative in
all animals, although RT-PCR for this pathogen was
positive in a number of sera pool in each farm.
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Introduction
Classical swine fever virus (CSFV) is an enveloped
positive-stranded RNA virus in the genus Pestivirus of
the Flaviviridae family. It is the causative agent of
classical swine fever (CSF), a highly contagious disease
in pigs. Major envelope glycoprotein E2 is exposed on
the outer surface of the virion and induces neutralizing
antibodies during infection. Four antigenic domains, A to
D, were identified at the N-terminus of E2 and formed
two independent structural units; one composes of
domain B and C and the other contains the domain A and
D. Previous studies revealed that the B/C domains are
responsible for antigenic specificity among various
CSFVs. However, there have no antigen-specific
epitopes outside B/C domains been previously identified.
The objective of this study was to further analyze the
antigenic determinants on D/A domains and the Cterminal half of E2.
Materials and Methods
Three CSFV strains were used in this study, including a
subgroup 2.1 virus (TD/96/TWN), a subgroup 3.4 virus
(94.4/IL/94/TWN), and a subgroup 1.1 vaccine strain
(LPC/AHRI). Several site-mutated E2 proteins of three
CSFV strains were expressed using baculovirus system
and tested for their reactions to a panel of mAbs against
different epitopes and strains of CSFV. The reactivity
was detected by indirect fluorescent assay (IFA).
Results
The mAbs against D/A domains and the C-terminal
region were able to differentiate expressed E2 of viruses
TD/96/TWN, 94.4/IL/94/TWN and LPC/AHRI. Sitedirected mutagenesis of E2 proteins further demonstrated
that the residue R845 at A domain and E902 at the Cterminal region were critical for antigenic specificity
(Table 1). Furthermore, the substitutions of cysteines in
D/A domains and in the C-terminal half of E2 revealed
that all the cysteines in D/A domains and cysteines at
residues 869, 877, 893, 896 and 930 in the C-terminal
region were important to determine the topography of
mAb binding sites of the D/A domains and the Cterminal region (Table 2).
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Table 1. Identification of antigen-specific residues
Mutated
residue
None
None
None
K845R
R845K
V902E
E902V

Strain
TD/96
94.4
LPC
TD/96
LPC
94.4
LPC

D/A domains
L64
L78















C-terminal region
T6
T11















Table 2. Identification of critical cysteines
Mutated residue
None
C792A
C818A
C828A
C856A
C869A
C877A
C893A
C896A
C914A
C930A
C945A
C966A
C983A

D/A domains
L64
L78





























C-terminal region
T6
T11





























Conclusions and Discussion
The identified residues R845 at A domain and E902 at
the C-terminal region are considered to be the core
component of E2 epitopes and may be responsible for the
antigenic difference between various CSFV strains. Such
a variant version of epitopes on D/A domains and the Cterminal region would probably evolve by mutations and
the residue changes may lead to a shift of antibody
recognition. This study uncovers the new antigenic
regions of E2 and the importance of C-terminal cysteines
that has not been reported before.
References
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Introduction
The structural protein E2 of classical swine fever virus
(CSFV) has been implicated as one of the virulence
determinants and the most immunogenic antigen,
inducing neutralizing antibodies and protection1.
Recently, new vaccine using different delivery system
including plants has been tried to overcome disadvantage
of injectable vaccine. Therefore we present in here the
antigenicity of E2 protein expressed in rice callus in the
mice and pigs after oral administration.
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Results
E2 protein expression levels in CO1-ligand and noligand E2-TRCs were 3.0 and 1.2 µg, respectively. AntiE2 IgG titer was significantly increased in no-ligand 30
µg group (p < 0.05). However, increase in anti-E2 IgA
titer was observed in CO1-ligand 30 µg and 150 µg
groups, and no-ligand 150 µg and 500 µg groups (p <
0.05). In addition, splenocytes from 40 days no-ligand
oral primed mice showed higher IFN- γ production (p <
0.05), and showed CD8+ lymphocyte proliferation (p <
0.01). However, IL-4 production was not detected in all
experimental groups. Following oral administration of
the E2-TRC into the pigs, anti-E2 IgG titers in CO1-
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Conclusions and Discussion
Following the oral administration of E2-TRC, the
increases of IgA level, CD8+ subpopulation, and
cytokines production were observed. It was presumed
that immunological properties of oral administration of
E2-TRC were correlated more closely with cell mediated
immune response than humoral immune response. The
results from this study also indicated that the E2-TRC
will be promising of a candidate of oral vaccine against
CSF in pigs.
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Materials and Methods
Two transgenic rice calluses (E2-TRC) with CO1-ligand
and without CO1-ligand were developed. Expression of
E2 protein was confirmed by detection of recombinant
E2 protein with an ELISA. Immunogenicity of E2-TRC
in mice was evaluated by oral administration of the E2TRC into mice five times at 10 days intervals with 30,
150, and 500 µg for each mouse. In experiment with pigs,
the E2-TRC was orally administrated to pigs as a feed
additive four times at 10 days intervals with 120 and 600
mg for each pig. Anti-E2 IgG in serum and IgA in feces
were measured using anti-E2 ELISA system2. To
investigate
cellular
immunity
following
oral
administration of E2-TRC, splenocytes and PBMCs were
cultured from mice and pigs orally primed with E2-TRC,
respectively. Cell proliferation, cytokine production, and
subpopulation changes were investigated after
stimulation of the cultured cells with recombinant E2
protein from E. coli. The statistical differences between
the groups were analyzed with a student’s t-test using
SPSS version 19.0 (SPSS, USA). Differences were
considered significant when probability values of p <
0.05 were obtained.

ligand and no-ligand groups were shown no significant
increase. The higher anti-E2 IgA titers, however, were
observed in the CO1-ligand 600 mg and no-ligand 120
mg groups (p < 0.01) at 30 day. Comparing with the
vector control, PBMCs cultured from oral primed pigs at
30 days showed significant increase of CD8+
subpopulation and CCL2 production following
stimulation of purified recombinant E2 protein (p < 0.01).
The IFN- γ production in all groups was detected, except
the vector control and no-ligand 120 mg groups, but IL-4
production was not detected in all experimental groups.
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Introduction
The number of injections done to pigs has continuously
increased with the arrival of new vaccines and because it
is the major route to treat individually pigs during a
disease course. Injections with needles are incriminated
for stress (pain), for cross-contamination (when needles
are not changed), for meat condemnation (abscesses,
broken needles), for injuries in the workers’. Broken
needles are a serious issue for the meat processing
industry. Needle-less injectors allow to solve all the
previous issues. The objective of this study was to
compare both injection techniques at the occasion of a
Classical Swine Fever vaccination (CSF).

Figure 1. MDA level at 3 weeks of age and expected
decay.

Materials and Methods
In a 600 sows farrow-to-finish farm in the Philippines,
two groups of 100 piglets each have been constituted at 7
weeks of age. In each group, 30 pigs have been eartagged for the blood samplings. The groups were raised
side by side in the same building until slaughter. Before
the trial, blood was sampled on 10 other piglets of 3
weeks of age in order to determine the maternal derived
antibody (MDA) level. During the trial, both groups have
been vaccinated with a modified live vaccine against
®
CSF, COGLAPEST , at 7 and 10 weeks of age. One
group (G1) has been injected with a needle-less injector
(AcuShot® A), while the second group (G2) has been
injected with a standard semi-automatic “needle” syringe.
Blood samples have been done on the 30 tagged pigs of
each group at 7, 10 and 13 weeks of age. They have been
analysed in Thailand, using the seroneutralization (SN)
test for CSF antibodies.

Table 1. serological results

Results
At 3 weeks of age, the antibody level is high (6 log2) and
homogenous (SD is 1.20 log2). Considering the expected
MDA decay, the vaccination timing1 has been defined at
7 and 10 weeks of age in this farm (Figure 1). At 7
weeks of age, the blood samples were spoiled in
Thailand during the flood in Bangkok. At 10 weeks of
age, we observed a marked difference between both
groups, but still not significant (table 1). At 13 weeks of
age, both groups are comparable with no significant
difference.
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GM+  = 7.2
G. Mean= 6.00

GM-  = 4.8

Threshold for
Vaccine Interference
Threshold for MDA
Protection

Age (weeks)
Group
Number
Mean (SN titre log 2)
Geo. Mean (SN titre log 2)
St. dev.
p value (F and T test)

10 10
G1 G2
30 30
3.28 2.67
2.09 0.83
2.14 3.04
0.06

13 13
G1 G2
30 29
4.11 3.44
3.11 1.63
2.04 2.55
0.24

Conclusions and Discussion
The serology at 7 weeks of age, missing, should show
whether the groups are comparable for the MDA level.
At 10 weeks of age, 3 weeks after the first vaccination,
the serology is still dominated by the MDA. Both groups
appear rather different. At 13 weeks of age, the
antibodies reflect the vaccination level; the MDA have
disappeared. At that age there is no significant difference
between both groups. In this trial, the needle-less
injection method appeared to be as efficient as the
standard “needle” injection for the vaccination take2.
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Clinical and pathological effects of experimental Bungowannah virus infections in weaner pigs and
pregnant sows
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Results
In the study of Bungowannah virus infection of weaner
pigs no disease was observed, although mild temperature
rises and decreases in total leukocyte counts were
recorded in some animals.
Infection of pregnant pigs with Bungowannah virus
resulted in reproduction of PMC. Maternal infection at
around 35 days gestation had the most severe effects
including a combined stillbirth and foetal mummification
rate of 42% and a preweaning mortality rate of 70%.
Live born pigs were often very weak and showed a
limited ability to suckle. At birth, lesions observed
included subcutaneous oedema and purpura. Of the 11
pigs that survived to weaning, 9 were persistently
infected with this pestivirus. These pigs became severely
stunted soon after weaning and died or were euthanased

Conclusions and Discussion
Bungowannah virus is a significant foetal pathogen in
the pig with some clinical outcomes and pathology
similar to in utero infection with low virulence strains of
classical swine fever virus. The outcome of in utero
infection is dependant on the stage of gestation that
infection occurs. Clinical and pathological effects
following post-natal infection are limited.
Acknowledgements
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Materials and Methods
The clinical effects of Bungowannah virus following
post-natal and in utero infection were assessed in two
studies. In the first study, 30 weaner pigs were infected
with one of six doses of Bungowannah virus and
followed for up to 40 days to determine if post-natal
infection results in disease and/or haematological
changes. In the second study, 23 pregnant gilts were
challenged with Bungowannah virus at approximately 35,
55, 75 or 92 days gestation and allowed to farrow.

by 11 weeks of age. Infection at 55 or 75 days gestation
had the least effects. Progeny with “chronic infections”
were identified from sows that were infected at 55 days
gestation. These pigs became stunted after weaning, but
otherwise remained healthy despite prolonged viraemia
and virus excretion. They seroconverted at about six
months of age resulting in reduction/cessation of
viraemia and virus shedding and an increase in growth
rate. Infection at 92 days gestation resulted in an
increased preweaning mortality (29%) with some pigs
exhibiting signs of cardiorespiratory compromise prior to
death. In these pigs infected in late gestation, a
multifocal to coalescing necrotising myocarditis was
observed in some of the stillborn pigs, and in many of
the animals that died suddenly or exhibited
cardiorespiratory signs.
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Introduction
Bungowannah virus is a pestivirus identified from an
outbreak of disease on a piggery in New South Wales,
Australia in June 20033. It is genetically the most
divergent pestivirus described to date and is distinct from
classical swine fever virus2. The outbreak initially
presented as sudden death in 2-3 week old piglets around
the time of weaning, but soon after the onset deaths were
observed earlier in the post-natal period and there was a
marked increase in the birth of stillborn piglets with a
slight increase in the occurrence of mummified piglets.
Cumulative losses in some weeks exceeded 50% of
piglets born, and losses to production from the outbreak
are estimated at about 50,000 pigs. Histological changes
in affected animals consisted almost exclusively of a
multifocal
non-suppurative
myocarditis,
with
myonecrosis observed in some cases. The disease was
referred to as the porcine myocarditis syndrome or PMC.
Laboratory and epidemiological studies demonstrated a
strong temporal association that Bungowannah virus was
the causative agent of the porcine myocarditis syndrome1.
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Experimental Bungowannah virus infections in weaner pigs and pregnant sows – virology and serology
studies
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Introduction
Bungowannah virus is a pestivirus identified from an
outbreak of disease on a piggery in New South Wales,
Australia in June 20031,2. The aims of the studies
described in this paper were to compare viraemia levels,
viral excretion and the serological response in pigs
infected post-natally or in utero with Bungowannah virus,
and determine if persistent or chronic infections occur.
Materials and Methods
During studies of post-natal and in utero infection with
Bungowannah virus the host-pathogen interaction was
also investigated1. Virus loads and virus excretion were
monitored by real-time RT-PCR and serological
responses by peroxidase linked assay and virus
neutralisation test. In the first study, 30 weaner pigs were
challenged with one of six doses of Bungowannah virus
and the infectious dose determined. In the second study
23 pregnant pigs were challenged with Bungowannah
virus at approximately 35, 55, 75 or 92 days gestation.
Results
Following infection of weaner pigs, viraemia and viral
excretion were detected from 3 days post-inoculation and
seroconversion from 10 days post-inoculation. Viral
shedding was greatest and most frequently detected in
oropharyngeal and nasal secretions, and generally
detected in lower amounts and less frequently in
conjunctival secretions and faeces. Seroconversion was
associated with a marked reduction in viraemia and viral
excretion and chronic infections like those seen in some
cases of classical swine fever were not observed.
The foetuses from 20/23 of the challenged dams became
infected. With the exception of one piglet, all foetuses
within these 20 litters were infected and all foetuses were
still viraemic at birth regardless of the stage of gestation
at which infection had occurred or whether the foetus
had mounted a humoral immune response to the virus.
Few foetuses developed antibodies after infection at 35
days of gestation whereas all foetuses infected at 75 days
were seropositive at birth. Post-natally, Bungowannah
virus was cleared most rapidly from the progeny of dams
infected at approximately 92 days gestation. Persistently
and ‘chronically’ infected pigs were identified following
infection of the dam at 35 and 55 days gestation
respectively.
The
‘chronically’
infected
pigs
seroconverted at a variable but lengthy time after birth
(up to 180 days).
The mean viral load in serum and oropharyngeal fluid in
piglets at birth following in utero infection was typically
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≥100 times greater than the peak observed in post-natally
infected pigs. Bungowannah virus was also detected at
higher levels in faecal swabs of pigs infected in utero.
Viral excretion was maintained at high levels in
persistently infected pigs or until seroconversion in
‘chronically’ infected pigs. In persistently and
‘chronically’ infected pigs there was a decrease in the
level of viraemia with the ingestion of maternal
antibodies which subsequently increased again as
maternal antibodies waned. After seroconversion in the
‘chronically’ infected pigs, viraemia and virus shedding
reduced or ceased over a period of 2-5 months.
Conclusions and Discussion
These studies show that the course of infection following
post-natal infection with Bungowannah virus is typical of
most other pestiviruses with viraemia and viral excretion
resolving after seroconversion. Following in utero
infection prolonged infections are observed despite a
serological response by the foetus. In addition, persistent
and ‘chronic’ infections also occur following infection in
early gestation. In utero infection, and the consequences
of this, is the greatest source of environmental
contamination by Bungowannah virus.
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An investigation of residues of tetracyclines in pig bones
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3wk
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0
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0
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0
0.9

Conclusions and Discussion
The HPLC technique used to determine the tetracycline
levels in this study has not been validated for bone.
Ground bone was hydrolyzed with hydrochloric acid
prior to sample cleanup and HPLC analysis The method
distinguished between the three different forms of
tetracycline used in this trial, that is, pigs given CTC, TC,
and OTC recorded high levels of CTC, TC, and OTC,
respectively. However, it may be possible that the levels
reported in this study are low because some of the
tetracyclines may have remained bound to the bone.
Most importantly, this work demonstrates that there are
relatively high levels of tetracyclines in bone from
medicated pigs regardless of the form of the drug used,
and the method of administration and despite a long (6
week) withdrawal period.
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Results
The results of HPLC analysis of bones for various forms
of tetracyclines are presented in Table 1. The bones from
pigs in the controlled trial did not show discoloration on
visual inspection but those receiving medication did
fluoresce under UV light.
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Materials and Methods
Pigs, approximately 12 wk of age, were randomly
assigned to treatment groups (5 pigs per group) as
follows: Group 1, 660ppm of CTC in feed for 3wk;
Group 2, 110ppm of CTC in feed for 3wk; Group 3, IM
injection of OTC (300mg/45kg body wt) for 3 days;
Group 4, TC water medication (1g/8L) for 1 wk; Group 5,
no medication (control); Group 6, discolored bones from
5 pigs at a commercial abattoir. The pigs medicated with
tetracyclines were provided with a 6 wk withdrawal of
medication before slaughter. Metatarsal bones were
collected at slaughter, cleaned and ground into a powder.
High performance liquid chromatography (HPLC) was
performed based on the method adopted by the
Association
of
Analytical
Chemists
(AOAC)
International for extraction of CTC, OTC, and TC from
edible animal tissue (MacNeil et al., 1996).

Table 1. Average levels of Tetracycline HCL,
Chlortetracycline, and Oxytetracycline (ppm) in
Bone as Measured by High Performance Liquid
Chromatography Method.
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Introduction
Tetracyclines, including chlortetracycline (CTC),
oxytetracycline (OTC) and tetracycline (TC) are widely
used in the swine industry and have been for many years.
Tetracyclines are active multivalent metal chelators that
form complex compounds e.g. with calcium and are
deposited in bones during their modeling/remodeling.
The presence of residues of tetracyclines in bone at the
time of slaughter raises two issues of concern. Firstly,
there is a food safety concern because mechanical deboning techniques can result in microscopic bone
fragments being present in ground pork (Kühne et al.,
2000). Secondly, chronic exposure to tetracyclines cause
long lasting bone discoloration that may lead to
economic losses due to carcass rejection or additional
processing, or reluctance in consumers (Guillot et al.,
2011). The objective of this study was to determine the
concentrations of tetracyclines in bone using HPLC for
both experimentally medicated pigs and pigs sent to a
commercial slaughter plant that were identified with
discolored bone.
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Larval migration of Ascaris suum impacts lung pathology and technical performance of pigs
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Introduction
The prevalence of Ascaris suum (A. suum) infections in
French farms is high. In the slaughterhouse, 15 to 42% of
the livers are destroyed because of milk spots caused by
the migration of A. suum larvae (1) compared to only
4.4% in Great Britain (2). The damage caused by the
larval migrations is not limited to the destruction of
scarred livers. A correlation between the presence of
milk spots and pneumonia has been described (3), as
well as a negative impact on the immune response
following a vaccination against and a challenge with
Mycoplasma hyopneumoniae (4). A recent meta-analysis
has demonstrated the significant impact of endoparasites
on the performance of pigs (5).
The objective of this study was to analyze the inter
relationship between liver and lung lesions and their
impact on the technical performance of pigs under
French field conditions.
Materials and Methods
During the summer of 2010, 313 batches of pigs
originating from 91 farms of the cooperative CAP 50
(n=22866 pigs) were assessed in the slaughterhouse for
the presence of liver milk spots and lung lesions. For
liver scoring, three levels were used: score 1: < 3 milk
spots, score 2: 3 to 10 milk spots, score 3: > 10 milk
spots. The lung lesions were scored using the method
from the Institut du Porc (IFIP) (score 0 to 24). The
average liver and lung lesion scores were calculated per
batch. Feed conversion rate (FCR) and average daily
weight gain (ADWG) (8 to 115 kg life weight) were
retrieved from the Gestion Technico-Économique (GTE)
of the farms for the relevant period. For the statistical
analysis, the GLM procedure in SAS ® was used.
Results
Liver scores ranged from 1 to 2.21. 24.6% of the livers
had at least 3 milk spots and 69.0% of these had more
than 10 milk spots. Lung lesion scores ranged from 0 to
8.68. ADWG ranged between 588 and 846 g/day and
FCR ranged from 2.10 and 3.25. When categorizing
average liver scores in increasing importance, the
average lung scores followed exactly the same pattern.
However, when categorizing average lung lesion scores
in increasing importance, the average liver scores did not
follow the same pattern (Figure 1).
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Figure 1. Relation between lung lesion and liver scores

There was a significant negative impact of liver and lung
damage on both ADWG (p=0.0017 and p=0.0015,
respectively) and FCR (p=0.0005 and p=0.0060,
respectively).
Discussion
Migration of A. suum larvae causes liver milk spots and
the severity of the infestation is related to the severity of
lung pathology. On the other hand, lung damage also
exists independent of A. suum migration. The technical
performance of the pigs is deteriorating with the
increasing severity of both liver and lung damage. The
control of A. suum infections in pigs is an important step
in the successful control of respiratory disease.
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and BDE-99 were the dominant congeners in both
domestic and imported pork. The patterns of global and
domestic PBDE contamination were similar because the
environmental emissions are reflected by industrial use.

Introduction
Persistent organic pollutants are ubiquitous in the
environment and bioaccumulate in animals and humans
through the food chain. They are toxic substances
causing adverse effects to human health and the
environment. UN Environment Programme lists 21
groups of chemicals to reduce and eliminate from the
global environment. Dioxins often contaminate food
products of animal origin through animal feeds1. Dioxins
(PCDD/Fs) and brominated flame retardants (PBDEs)
residue levels were investigated in pork during the last
decade in South Korea.

Conclusions
Levels of dioxins are decreasing because of a source
reduction policies in many nations, including South
Korea. However, monitoring is continuously needed
because PBDEs are still entering into the food chain
through industrial sources and electronic waste.
References
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Results and discussion
The mean concentrations of PCDD/Fs in pork analyzed
over the last decade are presented in Table 1. The
determined levels of all the samples were below the
maximum residue limit (MRL) established in South
Korea and in the European Union. The residual patterns
of mean and congener specific concentrations showed
global decreasing of dioxins in pork. Figure 2 shows the
congener patterns and concentrations of PBDEs. BDE-47
Table 1. Mean concentrations of dioxins (PCDD/Fs) in pork
2002

2005

2007

Chemicals

Domestic
(n=48)

Imported
(n=58)

Domestic
(n=60)

Imported
(n=30)

Domestic
(n=96)

Imported
(n= 50)

2008*~2011

PCDD/Fs
(pg TEQ /g fat)

0.23

0.14

0.13

0.08

0.01

0.01

0.01~0.02

*Results found exceed MRL from Chilean pork were excluded. The pork were discarded.

Figure 1. Levels and congener patterns of PBDEs in domestic and imported pork.
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Materials and methods
Samples were randomly collected from slaughter
facilities for domestic pork and from port of entry for
imported pork by the Korean automated import
information system. 13C-labeled standards were added to
the samples for recoveries and analyzed by a high
resolution gas chromatograph/mass spectrometer 2.
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The effect and influence of Polyelectrolyte Oxygenic Detoxifier or P.O.D. as an organic, natural and
ultimate detoxifier feed additive for pigs, in the increase percentage of piglet survivability in the
pre-weaning stage based on an in vivo farm trial conducted in the Phillipines
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Introduction
Polyelectrolyte Oxygenic Detoxifier or P.O.D. based on the
actual field trial results done and documented in the Philippines,
is not the usual feed ingredient developed, but a new concept in
the field of animal feed biotechnology, being an organic, natural
and safe material. In the recent validated experiments completed,
it is considered as the best alternative to the conventional
approaches in detoxifying toxins and neutralizing free radicals in
the animals’ body, thereby reducing stress, preventing multi
factorial causes of diseases, and significantly improving survival
rate in piglets and markedly influence on better growth rate, feed
conversion efficiency, modulates immune system, helps
pollution control in farms, and enhances pork meat quality, thus
contributing to clean feed and food safety concerns for the pork
meat consuming public. The summary of various compiled
actual farm trial results showed the direct influence of adding
P.O.D. in the pigs diet with similar validated results in the
significant reduction of pre weaning piglet mortality, including
the secondary features and benefits that can be attributed with the
use of the natural performance enhancing mode of action
observed and recorded with Polyelectrolyte Oxygenic Detoxifier/
P.O.D.
Materials and Methods
P.O.D. was used by 3 different level sizes of farrow to finish
swine farm operation in the Philippines,wherein the results were
compiled in this research paper. One large commercial size of
more than 10,000 sows, a semi commercial pig farm size of 200
sows and a backyard farm holder size of less than 100 sows were
included in the data gathering. P.O.D. was mixed in the feed
ration of gestating, lactating, and booster at an effective inclusion
rate of 5 kilograms per ton, given continuously from post
breeding until farrowing and lactating in breeders, and in creep
feed, until weaning of piglets produced. Primarily the accurate
data possible for pre weaning mortality was observed and
recorded, and compared with the previous pre weaning mortality
record established in the farm, without using or adding P.O.D in
the feeds. All other possible factors that may affect the data
gathering and results were considered and as much as possible,
most of the other aspects in the farm situation were considered
equal and the same, particularly in the aspect of nutritional
specification of the feeds used, environmental set up, animal
health and genetics used were the same, considering the
comparison of results were done in the same farm conditions
available in their existing set up.
Results
Specifically in the comparison of actual results with the use of
P.O.D. in the parameter of pre weaning mortality showed that in
one of the biggest commercial farm of more than 1,000 sows that
pre weaning mortality was reduced from 12% to 7% before and
after using P.O.D. or a significant improvement of pre weaning
survival rate of pre weaned piglets by 42%, while in the semi
commercial farm size of more than 200 sows, pre weaning piglet
survival rate improvement of 45% was noted, wherein before
using P.O.D. pre weaning mortality was at an average of 11%
and after using P.O.D., piglet mortality went down to just 6%,
and finally in a backyard small farm holder of around 100 sows,
piglet survival rate improvement of 67% was recorded when pre
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weaning mortality average was reduced from 12% then before
using P.O.D to a low of 4% after using P.O.D. Likewise, other
features indicated in the use of P.O.D. and the benefits that was
noted appeared in the parameter of better feed utilization with
marked improvement in both growth rate and feed conversion
efficiency at the large commercial farm, reduction of both enteric
and respiratory diseases compared during the period were P.O.D
was not yet included in the feeds, with over all general wellness
of the pigs was relatively noted as observed. In the semi
commercial farm size, growth rate and feed utilization
improvement was recorded with an enhanced growth rate
percentage in average daily gain in weight of 9.17% was attained.
Lastly, in the backyard small farm holder situation, the obvious
improvement in the physical appearance of the breeders in their
body condition, hair coat, and better mucosa and pallor of the
skin was noted with less incidence of scouring and obvious signs
of respiratory distressed was subjectively seen. Furthermore, feed
utilization in better feed conversion and growth rate was evident.
Conclusions and Discussion
The use of P.O.D. as primarily indicated for inclusion in the feed
ration of gestating, lactating breeder ration and continued in the
produced piglet in its booster or creep feed at an effective
inclusion rate of 5 Kilos per ton, showed clearly significant
improvement in piglet survival rate with marked reduction in pre
weaning mortality percentage from 42%, 45% and 67% better
results from a commercial, semi commercial and backyard farm
size operation respectively. The other secondary features and
benefits in the use of P.O.D. of better feed conversion utilization,
growth rate, enhanced animal general wellness and body
condition and less incidence of both enteric and respiratory
disease conditions observed and noted. On a separate report and
in oral power point presentation, more graphs and tables will be
made to clearly summarize the significant influence and effect of
P.O.D. in pigs. Polyelectrolyte Oxygenic Detoxifier/P.O.D., a
genuine pure glaciers-fossilized pine tree, natural macro organic
material thus clearly showed its potential as an ultimate feed
detoxifier and free radical anti oxidants, that can carry oxygen,
chelating minerals and vitamins into the living organisms and
also served as strong anti oxidants. By making animals live in
good condition environments without much worry about
diseases, they are living happily. Such happy animals showed
best performance possible and specifically in food animal like
pigs, it results in safe and best pork quality of meat which is soft
and tender and without tissue residue of any kind for the
consumption of mankind worldwide. Truly, a new concept and
innovation product that can be the best alternative to the
conventional approaches using chemical, synthetic anti
microbials and similar materials in minimizing stress and
preventing, controlling disease and stress conditions of different
food animals. Finally, P.O.D.maybe the ultimate answer in an
organic and tissue residue free livestock production across the
globe in a noble advocacy for “Clean Feed and Clean Food”
offer to humanity.
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Multi-residue screening method for 110 veterinary drugs in porcine edible tissues by liquid
chromatography coupled to ion trap-time of flight mass spectrometry
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Introduction
The presented method is able to analyze 110 compounds
of 12 groups of veterinary drugs simultaneously in a
single analytical run. The screened of veterinary drugs
belonged to the following groups ; amphenicols,
anthelmintics, benzimidazoles, β-lactams, coccidiostats,
ionophores, macrolides, non-steroidal anti-inflammatory
agents
(NSAIDs),
quinolones,
sulfonamides,
tetracyclines and tranquilizers.

References
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Results
The average mass measurement error of the veterinary
drugs spiked at concentrations ranges from 10 to 3,000
g/kg, were below 10 ppm with the robenidine (nearly
13%). The mean repeatability of the method ranged from
5% to 22%, the mean reproducibility ranged from 7% to
23% and the mean accuracy ranged from 63% to 122%
with a few compounds showing the matrix interferes
with the quantification of the compound. The squared
regression coefficients (r2) was >0.98 for 91% of the
compounds showing a good overall linearity for most
compounds. In general, for 90% of the compounds the
CCβ values were within 2 times the VL level at which
they were determined. However some compounds were
eluted after 8 min, mainly NSAIDs and ionophores, the
CCβ values run up to 3–4 times the VL level, again
showing the matrix effects.
We participated in the proficiency test (RIKILT, the
Netherland) using the developed screening method, and
could detected three compounds (nafcillin, neomycin and
oxytetracycline) among 6 classes in three test samples.
The z-scores of nafcillin and two oxytetracyclines
showed values of well below ±0.5, and of neomycin
showed 1.69 for the laboratory of the authors.

Conclusions
The results of this study were validated according to the
EU Commission Decision 2002/657/EEC for a
quantitative screening method. All parameters were
acceptable values and were in agreement with the criteria
of Commission Decision 2002/657/EC. The developed
method was verified by the successful participation in a
proficiency test with good results.
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Materials and Methods
The drugs were extracted from porcine muscle, liver and
kidney samples with acetonitrile–water (4:1, v/v)
containing 2 mM ammonium formate, and the extracts
were applied to the dispersive solid-phase extraction with
C18 sorbent and n-hexane clean-up procedure. The
extracts were evaporated, filtered using syringeless filter
vials, analyzed by liquid chromatography with gradient
elution on a C18 column, and determined by ion trap-time
of flight mass spectrometery (IT-ToF/MS).

Figure 1. Extracted ion chromatograms of 110 veterinary
drugs on porcine muscle at validation level.
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The effect of passive immunity to Mycoplasma hyopneumoniae and an extended lactation period on piglet
immune development
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Introduction
Research data suggests that increasing weaning age
increases the value of weaned pigs1. However, little
information exists on the impact of extended lactation
length (>21 days) on the immune status of pigs. Because
of its importance to the swine industry and because it is a
proven model of maternal immune transfer in swine2,
Mycoplasma hyopneumoniae (M. hyopneumoniae) was
chosen as the model antigen to investigate the influence
of lactation length on vaccine timing. The objective of
this study was to determine the optimal time to vaccinate
pre-weaning pigs in the face of an extended lactation
period of 25 days.
Materials and Methods
The study was performed on a M. hyopneumoniae and
PRRSV free farm. A total of 16 gilts were included in
the study; 8 gilts were vaccinated with RespiSure One™
pre-farrowing. Piglets were ear tagged at birth and
randomly assigned to 1 of 8 groups based on gilt M.
hyopneumoniae status. Experimental groups were: 1-4:
Born to unvaccinated gilts, and unvaccinated, vaccinated
at 7 days of age (doa), 21 doa, or 25 doa, respectively. 58: Born to vaccinated gilts, and unvaccinated, vaccinated
at 7 doa, 21 doa, or 25 doa, respectively. Piglets were
vaccinated with the same bacterin as gilts, and were
allowed to nurse from their biological dams until
weaning (25doa). Cell mediated immunity (CMI;
delayed-type hypersensitivity) and humoral immunity
(antibody testing by ELISA Idexx®) were assessed in
piglets 3 weeks post-vaccination (wpv). Humoral
immunity was also measured in 12 week-old pigs.
Results
Unvaccinated gilts remained negative to M.
hyopneumoniae antibodies throughout the study, while
vaccinated gilts seroconverted prior to farrowing. Presuckling piglets were negative to M. hyopneumoniae
antibodies. Humoral and CMI in piglets are shown in
Figure 1 and Table 1, respectively. Humoral immunity to
M. hyopneumoniae was evidenced in piglets born to
unvaccinated gilts only after several wpv, and piglets
responded to vaccination, regardless of vaccination age.
Serological response detected 3 wpv in piglets born to
vaccinated mothers may reflect decay of maternal
antibodies, and active immunity was not detected even
after several weeks. CMI was not different among piglets
born to unvaccinated gilts, regardless of vaccination age.
In the group of pigs born to vaccinated gilts, a
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significantly higher number of unvaccinated pigs showed
CMI compared to pigs vaccinated at 25 doa.
Figure 1. Percentage of piglets positive to M.
hyopneumoniae antibodies by ELISA.
Gray columns: 3 wks post-vaccination. Black columns:
12 wks of age.

Table 1. Percentage of piglets positive to M.
hyopneumoniae specific antigen (DTH) measured 3wpv.
Group / Unvaccinated mothers
Age
1
2
3
4
20a
43
29
43
3wpv

Vaccinated mothers
5
6
7
8
43b
60
60
20a

Different superscript letters in same row: p<0.05
Conclusions
Humoral and CMI to M. hyopneumoniae were similar,
regardless of vaccination age, in piglets with no specific
passive immunity transferred. On the other hand, passive
immunity to M. hyopneumoniae seemed to interfere with
the development of humoral immunity at any vaccination
age, and with CMI when pigs were vaccinated at 25doa.
References
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2. Bandrick, M et al. 2008. Clin Vaccine Immunol. 15:
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Vaccination against Mycoplasma hyopneumoniae with the one shot vaccine Suvaxyn MH-one in a field
trial in Germany
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group showed significant higher antibody values from
study days 84 to 126 (Figure 2.). No differences were
seen regarding the mean rectal temperatures between the
control- and the vaccine group. No reactions on injection
site or adverse clinical reactions were seen in both
groups.
Figure 1. Development of mean Antibodytiter (AB)
against M. hyopneumoniae and Mean Bodyweight (MBW).
Development of Antibodies and Bodyweight

Vaccine

Control

Total lung score

5%

9%

p<0.0001

Total ADWG

560 g

530 g

p=0.007

Mean BDW at end of study

95.4 kg

90.9 kg

p= 0.007

The results of the efficacy parameters are shown in Table
1. The animals of the vaccine group showed a significant
lower total lung score in comparison to the control
group. .At study day 140 and at the end of the fattening
period the vaccinated pigs had a significant higher mean
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Results
Table 1. Results for efficacy parameters
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Antibodies least square means
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Discussion
Vaccination of piglets with Suvaxyn MH-One against M.
hyopneumoniae at approximately one week of age leads
to a significant decrease of lung lesions, a significant
higher average daily weight gain and a quick and more
severe serological response against M.hyopneumoniae.
The early vaccination is safe and no abnormal health
observations due to treatment, any injection site reactions
and no peculiarity of rectal temperature are measurable.
References
1. Thacker, E. et al. (2009), Diseases of swine, 701-707
2. Nathues, H. et al. Proc. 22nd IPVS Congress,
Vancouver, 2010, p.622
3. Christensen, G. et al.(1999) Diseases of Swine, 927928

bodyweight when compared with the animals of the
control group. The mean average daily weight gain of the
pigs of the vaccine group was significantly higher.
Concerning seroconversion the animals of the vaccine
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Materials and Methods
This study was carried out on a farrow to finish farm in
southern Germany with a history of M. hyopneumoniae
infection. No vaccination against M. hyopneumoniae was
made before this investigation. 240 piglets with 4 to 5
days of age were enclosed in this study and allocated to
one of two treatment groups: a control group (T1;n=118,
2ml saline, i.m.) and a vaccine group (T2;n=122, 2ml
Suvaxyn MH-One, i.m.). For the efficacy of the vaccine
bodyweight, average daily weight gain and development
of antibodies against M. hyopneumoniae were measured
and at abattoir a lung score (2) was made. For the safety
group clinical and injection site observations were made
and the rectal temperature was measured.

1,8

100

kg

Introduction
As vertical transmission from sows to their piglets
appears (1) and infection with Mycoplasma (M.)
hyopneumoniae in suckling piglets can be observed (2),
early vaccination against M. hyopneumoniae in the first
days of life is a helpful tool to control infection in these
cases. In addition, the majority of the piglets in Germany
receive routine vaccinations in the suckling period;
therefore an early vaccination against M. hyopneumoniae
offers more flexibility for the vaccination scheme on the
farm. The aim of the present study was to examine the
efficacy and safety of the One-Shot M. hyopneumoniae
vaccine Suvaxyn MH-One administered to piglets at
approximately one week of age under field conditions in
Germany.

IPVS 2012 KOREA
BO-164

| Bacteriology & Bacterial Diseases-MYCOPLASMA HYOPNEUMONIAE /
BRACHYSPIRA SPP. / CLOSTRIDIUM DIFFICILE |

Infection with Brachyspira spp. is associated with increased mucosa thickness
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Introduction
Diarrhea in growing pigs is a diagnostic challenge since
necropsy commonly reveals a mild reddening and an
apparently increased thickness of the colonic mucosa,
only. Three important intestinal pathogens that cause
increased thickness of the mucosa and colitis are:
Lawsonia intracellularis6, Porcine circovirus type 24 and
Brachyspira pilosicoli3. Furthermore, elongation of
crypts has been demonstrated in pigs colonized by
Brachyspira murdochii5 and Brachyspira innocens9.
The objective of this study was to investigate the
association between thickness of the colonic mucosa,
occurrence of intestinal pathogens and degree of clinical
diarrhea in pigs.
Materials and Methods
Herds (n=20) with a history of diarrhea outbreaks in pigs
from 10-30 kg bodyweight were selected. A total of 312
pigs including 155 pigs with diarrhea and 157 pigs
without diarrhea were investigated. Intestinal samples
were examined for Escherichia coli and Brachyspira
hyodysenteria by culture, other Brachyspira species by
fluorescent in situ hybridization1, 2 and L. intracellularis
and PCV2 by immunohistochemistry4. Fecal dry matter
percent was determined by a microwave method8. The
thickness of the colonic mucosa was measured on
computerized images of hematoxylin-eosin stained
sections of the mid spiral region by calculating the length
of 20 randomly selected crypts. Screening of variables
was performed using unconditional t-test of association
between mean crypt depth and examined pig
characteristics or detection of known intestinal pathogens,
including the variables with a p-value < 0.25 in a linear
mixed model. The full model was reduced by backwards
elimination using a p-value > 0.05 as criterion for
exclusion.
Results
Mean crypt depth in the mid spiral region of the colon
for pigs with diarrhea was 515.6 μm [95% confidence
interval (CI): 500.9-530.3], and 509.7 μm [95% CI:
496.5-522.9] for the pigs without diarrhea. Overall
19.2% of the pigs were positive for L. intracellularis
while only 4.0% were positive for PCV2. Brachyspira
spp. were detected in 40.1% of the pigs. All pigs tested
negative for B. hyodysenteria. Hemolytic E. coli was
cultured from 14.7% of the pigs and non hemolytic E.
coli from 41.0% of the pigs. A positive association
between crypt depth and pig size was demonstrated
(p=0.05). Crypts were 28.3 μm deeper in medium sized
pigs compared to small sized pigs and 24.4 μm deeper in
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large pigs compared to medium sized pigs. A negative
association between crypt depth in relation to days after
weaning (p=0.03) and Brachyspira spp. (p=0.04) was
demonstrated. Crypts were 45.5 μm deeper in pigs 38-63
days post weaning compared to pigs 12-37 days post
weaning. Crypts were 21.5 μm deeper in pigs testing
positive for Brachyspira spp. compared to negative pigs.
Conclusions and Discussion
The study showed that colonization by one or more of
the species B. pilosicoli, B. intermedia, and B.
innocens/B. murdochii, was associated with a 5%
increase in mucosal thickness and impairment of the
colonic mucosa. This confirms a pathogenic importance
of these organisms in the intestinal health of pigs. The
association between pig size and crypt depth could be
explained by the fact that increased body weight leads to
increased tissue weight, and thereby a corresponding
increase in crypt depth. The lack of association between
crypt depth and demonstration of L. intracellularis or
PCV2 was likely due to the low number of pigs infected
with these two pathogens.
References
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Multilocus sequence typing analysis of Brachyspira hyodysenteriae isolates from Italian farms
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Introduction
Swine dysentery (SD) is a muco-hemorrhagic colitis
caused anaerobic intestinal spirochete Brachyspira
hyodysenteriae. Recently, the (worldwide) emergence of
multi-resistant strains, with reduced efficacy to
pleuromutilins, lincomycin and tylosin, has made the
control and eradication of SD more difficult. Improving
knowledge about population structure of Brachyspira
hyodysenteriae and molecular epidemiology of the
infection is needed. In this study, a multilocus sequence
typing (MLST) scheme was performed on Italian isolates
from cases of SD occurring in Italy in the last eight years,
with known antimicrobial susceptibility

Cc1

Cc3

Cc2
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Results
Italian isolates were allocated in 12 sequence types (STs)
of which 11 had not been reported before and 1 (ST52)
was previously observed (1). Allele frequency range
from 2 to 6 per locus. ST76 (16 isolates, 31%) was the
most frequently detected followed by ST72 and 52 Six
singletons were typed. Significant linkage disequilibrium
was found (p<0.000) both considering number of isolates
(Ia=1.547) and number of STs (Ia=0.258). In 6 farms
where multiple isolate was typed, in 5 the same ST were
detected, in one farm the same isolate from 2006 to 2011
was observed. Four Clonal complex(Cc) were
individuated by BURST analysis. Comparing Italian
strains to whole (1) 11 Cc were observed and 13 ST were
classified as singleton. Regarding susceptibility to
pleuromutilins, no statistically significant association
was observed but the majority (17 out of 26) of the
resistant isolates typed fell in Cc2 .

Cc4

Conclusions and Discussion
This study confirms MLST as a reliable tool for
investigation of diversity of B. hyodysenteriae strains.
The application of this method at farm level could lead to
better understanding of the epidemiology of the infection,
including sources and patterns of introduction,
potentially providing support to decision making in
control and eradication strategies.
References
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Materials and Methods
Fifty-two B. hyodysenteriae isolates from 43 Italian
farms were typed using multi-locus sequence typing
according to (1); briefly 7 loci were sequenced (adh, alp,
est, gdh, glpK, pgm, thi) and all the locus were kept in
data analysis using START2 (2) The allelic profile for
each isolate was determined using the non- redundant
databases (NRDB) program. Allelic number was
assigned as nearest allele when minor difference in
sequence was observed. Original sequences were
submitted to PubMLST (http://pubmlst.org). Isolates
were assigned to a sequence type (ST) according to their
allelic profiles, if the same ST was present in PubMLST
database the same number were assigned. For 47 isolates,
susceptibility to antimicrobials was also available.

Figure 1. UPGMA Dendrogram of 52 Italian strains of B.
hyodysenteriae divided in 12 STs. Clonal complexes
(Cc) obtained form BURST lineage assignment are also
reported.
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Effect of age, dose and antibiotic therapy on the development of Clostridium difficile disease in neonatal piglets
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Introduction
Clostridium difficile infection (CDI) is characterized by
mild to severe diarrhea. The majority of cases are
associated with disequilibrium of common intestinal
flora. Piglets 1-5 days old are highly susceptible to the
toxins’ effects.1 Many risk factors are thought to
contribute to CDI, including administration of antibiotics,
challenge dose, strain toxin-type and age of the animals.2
There is a lack of scientific knowledge regarding the
aforementioned risk factors in swine. The objectives of
the study were: (1) evaluate the use of antibiotics as a
contributing risk factor in 1-day-old piglets, (2) evaluate
the consistency and severity of disease lesions in piglets
challenged with different C. difficile doses, and (3)
provide a clinical and histological evaluation of CDI in
10-day-old piglets.
Materials and Methods
One hundred twelve conventional neonatal pigs were
enrolled in these experimental challenges (Table 1).
Neonatal pigs were snatch-farrowed from sows in a
crossbred herd. All piglets received 10 ml of pooled
colostrum prior to challenge. Administration of challenge
material was done approximately four hours after birth.
In the antibiotic study, approximately 16 hours post
inoculation piglets were injected intra-muscularly per
labeled dose of a previously selected antibiotic. Piglets
from all experiments were monitored for 72 hours postchallenge and then euthanized. Histopathology, culture,
toxin ELISA, clinical scores and gross scores were
recorded.
Table 1. Experimental design.

Results
Statistical evaluation of clinical signs scores and gross
scores from all three experiments revealed no statistical
difference among groups. Fecal toxin ELISA and C.
difficile culture results are summarized in Table 2.
Histopathologic results from the three studies were not
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statistically significant; however there is a clear numeric
trend between challenge dose and histopathologic lesion
scores (Figure 1).
Figure 1. Histopathologic mean scores of groups given
different doses of C. difficile.

Table 2. Summarized results for C. difficile culture and
ELISA.

Conclusions and Discussion
The results demonstrate that our C. difficile isolate is
capable of causing microscopic lesions and dosage
appears to be an important factor that influences the
appearance and severity of lesions. In this study,
antibiotic administration appeared to not influence the
presence and severity of lesions. It was also
demonstrated that 10 day-old-piglets are also susceptible
to C. difficile infection. More studies are needed to better
understand risk factors, epidemiology, and the
contribution of antibiotic treatment in the prevalence and
severity of C. difficile disease in piglets.
References
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PRRS virus elimination in a farrow-to-finish farm using herd closure and creation of bubble flow
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Introduction
There have been many successful reports on the
elimination of porcine reproductive and respiratory
syndrome virus (PRRSV) in 2 or 3-site systems.
However, it has been also believed that PRRSV
elimination is difficult in a farrow-to-finish system
because of continuous PRRSV circulation in nursery and
finishing barns. In the current study, the effect of
practicing herd closure in a breeding herd and creating
bubble flows in nursery and finishing barns on PRRSV
elimination was evaluated in a 630-sow, farrow-to-finish
farm.

Breeding and gestation barns

Finishing
barns

Farrowing rooms and Nursery

(1,200 hds)
>10km
Finishing site 1
(1,500 hds)

5.3km

Reference
1. Geiger J. et al.: 2002, 17th IPVS Congress: 280.
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Finishing site 2
(1,500 hds)

Weaning piglets were anew introduced into nursery after
complete cleaning, disinfection and drying as from June 17th
2010. Then finisher pigs were transferred from the nursery
to finishing barns in order as from August 9th 2010.
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Figure 1. Layout of the farm used in the study.

Conclusions and Discussion
Elimination of PRRSV in a farrow-to-finish system can
be accomplished by sow herd stabilization using herd
closure and creating bubble flows in nursery and
finishing barns along with thorough cleaning,
disinfection, and taking downtime for complete drying
before reintroducing pigs.
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Materials and Methods
A 630-sow, partial farrow-to-finish farm was selected for
the study. The farm consists of a breeding herd site
[breeding and gestation barns, farrowing rooms and
nursery, and finishing barns (1,200 finishers)] and
finisher site 1 (1,500 finishers) and 2 (1,500 finishers) as
shown in Figure 1. Type 1 PRRSV had been identified in
the farm until May 2009. Since multi-aged gilts and
boars were introduced to the finishing barn and
intentionally exposed to Type 1 PRRSV on August 2009,
herd closure was strictly implemented in the farm until
March 29th 2010. Between March 25th and June 10th 2010,
all weaning piglets were moved to outside rent barns
(3,250 weaning piglets in total) at weaning time for
twelve weeks to make bubble flows in nursery and
finishing barns. PRRSV-negative naïve gilts were
introduced into the breeding barn as sentinel animals on
March 29th 2010.

Results
One hundred and ten sentinel gilts were tested between
April and September 2010 and all negative by IDEXX
ELISA. 129 sera collected from the pigs transferred to
the outside rent barns (3,250 pigs in total) between April
and November 2010 were also negative by ELISA. 960
females out of 3,250 were sold to commercial pig farms
as PRRS negative gilts.
Finisher pigs of 1,500 were moved to finishing site 2 as
from September 12th 2010. Total of 160 sera from those
were tested between September 30th and December 2nd
2010 and all negative by ELISA. 60 among 1,500 were
sold to commercial pig farms as PRRS negative gilts.
Another 1,500 finisher pigs were moved to finishing site
1 between August 9th and September 6th 2010. ELISA
results remained negative two times after the transfer.
However, five among ten submitted samples became
positive on November 3rd and PRRSV infection was
confirmed by retesting 40 additional pigs. Type I PRRSV
was detected and sequenced as the same strain
previously identified in the farm on May 2009. It was
highly suspected that incomplete cleaning procedures
practiced in the finishing site 1 were the cause for
PRRSV re-infection since no evidence of virus
circulation was found in any other sites.
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Prevalence of stomach ulcers in Danish sows and finishers
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Introduction
Ulceration in the esophageal part of the pig stomach has
frequently been observed since the 1960s1. A range of
pathological changes from superficial parakeratosis to
deep ulceration are mainly ascribed to the texture of the
feed1,2. However, other factors such as starvation, for
instance due to severe illness, have been proposed. The
true prevalence of stomach ulcers in finishers and sows
has scarcely been investigated. This study investigated
the prevalence of stomach ulceration in Danish finishers
and sows for slaughter in 2011.
Materials and Methods
A total of 1101 stomachs from finishers were evaluated
at two slaughter plants, 493 and 608 stomachs,
respectively. A total of 1023 stomachs from sows were
evaluated at one plant. The stomachs were selected at
random. One pathologist inspected the esophageal part of
the stomachs visually and palpated for passage of the
esophagus. The pathological changes were described by
an index from zero to ten. A questionnaire was
forwarded to 44 finisher producers and 36 sow producers
in cases where ten or more stomachs had been evaluated.
Information on feeding regimes and health problems due
to stomach ulcers was collected.
Results
The results are presented in Table 1 and 2.
A total of 32 finisher producers (73%) and 29 sow
producers returned the questionnaire (81%). A small
percentage of the producers reported health problems due
to stomach ulceration, 23% of the finisher producers and
18% of the sow producers.
Table 1. Feeding regimes in the 32 finisher herds and
29 sow herds reported by questionnaire
Feed
Feed texture
liquid dry
pelleted meal
mix*
Finisher 19/32 13/32 6/32
20/32 6/32
Sow
14/25 11/25 1/29
22/29 6/29
*commercial mix of pellets and coarse meal
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Table 2. Prevalence of pathological changes in the esophageal
part of the stomach
Stomach index
1101 finishers (%) 1023 sows(%)
0
28.5
18.1
1
23.5
11.8
2
6.8
8.8
3
0.1
1.2
4
6.3
5.9
5
5.1
3.5
6
12.4
13.3
7
6.0
12.7
8
7.2
17.7
9
2.9
6.8
10
1.3
0.2
0: white epithelium, no pathological changes
1-3: degree of parakeratosis of pars esophagea
4-5: degree of erosion of pars esophagea
6-8: ulcers and/or scars in the esophageal part
9-10: Stenosis of the esophageal lumen (10 mm (index 9)
or 3 mm in diameter (index 10))
Discussion
The sample was aimed at representation of the Danish
finishers and slaughter sows. The prevalence of stomach
ulcers in Danish finishers seems to be similar to that
observed in other countries with industrialized pig
production. The prevalence of ulcers or scars (index 6 to
10) is 29.8% in Danish finishers and 50.8% in sows. A
large Australian study reported stomach ulcers in 31% of
15,741 finishers2. A solid comparison of stomach ulcer
prevalence requires similar evaluation methods. In the
present study, a detailed index of eleven categories is
used, whereas other studies use four categories2. Further
studies are needed to clarify and solve the problems of
stomach ulcers in finishers and sows.
References
1. Nielsen EK et al.: 2000, Livestock Prod Sci: 271
2. Robertson ID et al.: 2002, Prev Vet Med: 293
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Bacillus subtilis on soy antigenic protein degradation and effects on growth performance in weaning piglets
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Introduction
Soybean meal is most the commonly used protein
resource in domestic animals. However, a variety of antinutritional factors in soybean meal including soybean
globulins, which the main storage protein of glycinin and
β-conglycinin, cause intestinal hypersensitivity response,
including damage morphology, impair digestion,
absorption and nutrients utilization in weaning piglets.
This study was to investigate soybean meal fermentation
parameter optimized between moisture and carbon
resources by Bacillus subtilis inoculation, moreover, as
an alternative protein resource to evaluate animal growth
performance and immune response.

Figure 1. Effects of antigen protein degradation changes
of initial moisture in fermented soybean meal

Figure 4. Effects of serum anti-soybean allergens-IgG
levels of weaning piglets fed with FSBM

Conclusions and Discussion
Bacillus subtilis fermentation showed higher protein
degradation at 100% initial moisture without
incorporated with exogenous carbon resources. FSBM
group showed a tendency towards improved growth
performance and reducing levels of serum soybeanspecific IgG in weaning piglets. Soybean meal
fermentation improve the nutrient values that results in
better growth performance and reduced hypersensitive
response in weaning piglets, as well as demonstrated the
high potential for fish meal substitution.
References
1. Feng et al.: 2007, Digest. Dis. Sci. 52: 1149-1154.
2. Frias et al.: 2008, J. Agric Food Chem. 56: 99-105.
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Results
The moisture content of soybean meal fermentation at
100% showed higher digestion than 50% moisture
(Figure 1). When 2.5% exogenous carbon resources was
included at 100% moisture condition, showed better
hydrolysis without any carbon resources added (Figure
2). For weaning piglet’s trial, FSBM treatment showed a
tendency towards increase weight gain and enhances
feed efficiency weekly when compared to control (Figure
3). In the FSBM group also revealed lower levels of
serum anti-soybean IgG than control at the 2nd and 3rd
weeks after feeding (Figure 4).

Figure 3. Effects of FSBM on growth performance in
weaning piglets for 3-wks feeding trial
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Materials and Methods
Bacillus subtilis was cultured in BHI broth for 18 hr at
30℃ and diluted using sterile distilled water with 0.85%
NaCl and 0.1% peptone to approximately 2.4 × 107
cfu/mL for inoculation. Soybean meals were autoclaved,
cooled at room temperature and inoculate with 10 mL of
Bacillus subtilis at 30℃ for 2 days. The Fermentation
conditions set up at 50%, 100% initial water content with
supplied different sugar inclusion to study the effect on
antigenic protein degradation by western blot analysis. A
total of sixteen-three crossbred piglets which were
allotted to two dietary treatments of control and FSBM
(fermented soybean meal) for 21 days feeding. Control
diet fed with a corn-SBM diet with fish meal, and FSBM
diet replace fish meal with 10% FSBM.

Figure 2. Effects of antigen protein degradation changes
after include different carbon resources in FSBM
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Field efficacy of a Bacillus subtilis probiotic on health status and performance of sows and their litters
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Microbiology And Infectious Diseases/ Parasitology And Parasitic Diseases, Aristotle University Of Thessaloniki,
Veterinary School, Thessaloniki, Macedonia, Greece, 2Microbiology And Parasitology/ Clinic Of Medicine, University
Of Thessaly, Veterinary School, Karditsa, Greece, 3Pen & Tec Consulting SL, Sant Cugat Del Vall, Spain, 4Calpis Co
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Introduction
Good sow condition during pregnancy and lactation is
important for overall herd health and production,
including that of piglets from birth to weaning1. Previous
studies showed that probiotics, administered in feed from
at least 15 days before farrowing until weaning affect
performance positively, for example by decreasing sow
weight loss during the suckling period, reducing piglet
diarrhoea and pre-weaning mortality, and increasing the
number and weight of piglets at weaning2. We
investigated the efficacy of Calsporin® (Calpis Co. Ltd.,
Japan), a probiotic containing viable spores of Bacillus
subtilis C-3102, on health and performance of sows and
their litters in a high-health status farm over a full
reproduction cycle.
Materials and Methods
The study was performed in a 350-sow capacity, farrowto-finish farm with its own feed mill, applying an all-inall-out system. Following weaning of the previous litter,
sows are housed in individual crates for 30 days, until
served and pregnancy is confirmed. Thereafter, batches
of 14-15 sows at the same gestation stage are formed
weekly and housed together in a pen with individual
feeders until 103-110 days of gestation, then moved to a
farrowing room until weaning of their piglets at around
26 days post-farrowing. Four batches of sows were used
for the study. Throughout the pregnancy and lactation,
the feed of two batches of sows (T2-probiotic treatment)
was top-dressed daily with a premix containing
Calsporin®, calculated to supply 30 g product per tonne
of final feed (3 x 105 viable spores per g feed), while
feeds of control sow batches (T1-control treatment) were
top-dressed with the same premix free of probiotic. Each
treatment group consisted of 2 batches of 14 sows, hence
28 sows per treatment. Piglets from T1-control sows
were offered control creep feed, while piglets from T2probiotic sows were offered the same creep feed
containing Calsporin® supplying 3x105 viable spores per
g feed. Each dam with her litter represented an
experimental unit. The 2 groups of sows had similar
age/parity compositions. Data on sows (parity, back fat,
body weight [BW] of sows entering and exiting the
farrowing room, feed consumed, lactation length), piglets
(number, BW of piglets born and weaned, mortality, feed
consumption, average daily gain [ADG]) and health
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(diarrhoea score, faecal counts of Escherichia coli,
Clostridium perfringens, and Isospora suis) were
collected. Data were subjected to one-way repeated
measure Analysis of Variance and Student’s t-test to
determine statistically-significant differences.
Results
No significant differences were observed between the 2
treatment groups with regard to parity, back fat and BW
of sows entering the farrowing room, number of piglets
born, piglet mortality, and sow feed consumption during
lactation. Neither were significant differences observed
in faecal pathogen counts. However, weight loss of sows
during lactation was significantly lower, and mean BW
and ADG of piglets were significantly increased in the
T2-probitoic treatment group (Table 1).
Table 1. Mean (SD) health and productive parameters
(* p<0.05).
PARAMETER
Sow BW at weaning (kg)
Sow BW loss (kg)

T1-Control T2-Probiotic
191.8±32.5 207.0±29.9
46.9±10.8 35.0*±12.3

Piglet mortality (%)
Mean nº weaned piglets
Mean piglet BW at weaning (kg)

8.4±10.1
11.2±1.2
7.5±0.9

Mean piglet ADG (g/day)

195.0±27.7 212.4*±22.8

6.3±6.0
11.2±1.4
8.0*±0.9

Discussion and conclusions
Administration of Calsporin® for an entire reproduction
cycle reduced weight loss of sows during lactation, a
benefit that may lead to improved current milk
production and subsequent conception rate1. T2-probiotic
piglets were on average 0.5 kg heavier than T1-control
piglets, possibly due to indirect (through the dam), or
direct (through the creep feed) effects of the probiotic,
rather than due to pathogen suppression. We conclude
that Calsporin® has beneficial effects in breeding sows
and their piglets, including farms with high health status.
References
1. Thacker, 2005 Animal Reproduction Science 88:309.
2. Alexopoulos, 2004, J. Anim. Physiol. Anim. Nutr.
88:38.
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Results
When HCR was the method of elimination, the minimum
time to breakeven ranged from 4 months to 26 months.
When CDR was the method of elimination, the minimum
time to achieve positive NPV ranged from 18 to 83
months.
Conclusions and Discussion
Herd closure and rollover is a relatively inexpensive
method of eliminating the PRRS virus from breeding
herds but its adoption has been limited by frequent
reintroductions of the virus before a positive return on
the investment in elimination can be obtained. Producers
and veterinarians frequently cite the prospect of a more
severe outbreak in PRRS virus-free herds when the herd
is re-infected as a reason to remain PRRS virus-infected
and not attempt to eliminate the PRRS virus. The capital
budgeting analysis conducted for this study considered
the negative production and economic consequences
when a herd that is PRRS virus-free following successful
elimination is re-infected and has an outbreak.
Accounting for this, the time a breeding herd must
remain PRRS virus-free after undertaking an elimination
program in order recover the financial investment in
elimination is still relatively short and attainable in many
situations.
Acknowledgements
This project was partly funded with support from Pork
Checkoff dollars from the National Pork Board and by
PRRS CAP, USDA NIFA Award 2008-55620-19132.
References
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Materials and Methods
Net present value (NPV) was used for the capital
budgeting analysis to evaluate PRRS virus elimination
from an individual breeding herd. Both methods of
PRRS virus elimination were evaluated: complete
depopulation and repopulation (CDR) of the herd with
PRRS virus-free breeding animals, and herd closure and
rollover (HCR). The analysis was performed for a breedto-finish operation assuming the ownership of both pigs
and facilities in all phases of production. To provide
context for the analysis, an example breeding herd that
consisted of 1000 breeding females and a growing pig
population consistent with typical output from a breeding
herd of that size was modeled. Scenarios were evaluated
for alternative levels of 1) cost to eliminate the PRRS
virus from a breeding herd, 2) how often breeding herds
PRRS virus-infected breeding herds wean negative pigs
and how often they remain negative during the entire
growing period and 3) the PRRS virus status and recent
outbreak history of the breeding herd when elimination
was initiated. Data for the analysis was collected as part
of a study to estimate the economic value of productivity

losses due to PRRS virus in the US. It was compiled
from several sources: 1) swine health surveillance data
collected by the USDA National Animal Health
Monitoring System (NAHMS) from commercial U.S.
pork producers; 2) a survey of swine veterinary experts
on the incidence and impact of clinical PRRS on pig
production efficiency; and 3) a survey of production
records recorded during the period 2005 to 2010 from
commercial farms with known PRRS virus status.
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Introduction
Complete depopulation and repopulation and herd
closure and rollovers have proven highly successful for
eliminating the PRRS virus from breeding herds(1).
However, success in maintaining a PRRS virus-free
status for extended periods of time following elimination
has varied. Capital budgeting is a process that assesses
expected cash inflows and outflows and is used to
determine whether project such as building a new plant
or investing in a long-term venture are worth pursuing.
Popular methods of capital budgeting include net present
value (NPV), internal rate of return (IRR), discounted
cash flow (DCF) and payback period. The objective of
this study was to apply capital budgeting analysis to an
investment in PRRS virus elimination from a breeding
herd. Elimination will be financially beneficial as long as
the population at the site remains free of the virus long
enough to recover the cost of elimination. Therefore, the
key outcome for this analysis was the “breakeven point”
or the time a breeding herd must remain PRRS virus-free
after undertaking an elimination program in order
recover the financial investment in that elimination
program.
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Introduction
Welfare transport plays an important role all the way in
the pig chain. Studies focus on transport losses shows a
big variability between data, mortality range from
0.05 % (Ritter, 2009) to 2.39% (Lewis, 2006). But not
only mortality is an important issue, non-ambulatory pigs
become also important, and considered in different
studies. A global economical approach to transport loses
was conducted on 2006 on USA showing that total loses
considering mortality and non-ambulatory pigs was 46
millions U$ (Ritter, 2009). It’s difficult to find data
related to cost considering all the pork chain. All this
studies are focused on production cost only. But we need
to consider that pig chain is longer than production cost,
nowadays we have in Spain companies reaching the
consumer, so when we are trying to consider loses we
need to go farther and give the whole pig value.
Materials and Methods
To evaluate all the pork chain we try to reach the
consumer value. At that point three values was
considered, the first one related to cost of pig production,
the second one related to slaughter cost and the last one
related to sale cost at consumer. Production cost was
considered using average market price at Spain during
2011, slaughter price was calculated using average price
of different cuts at meat plant on 2011, and consumer
price was calculated using 2011 database of food
observatory from Spanish Agriculture Department.
Results
Results show that for a single pig loses vary a lot from
0,33 € to 416 €, all depending of the point of the pig
chain and the part of pig. If the part that we loos is only
skin due to some problem on transport then lose is small,
but if we have a dead animal then we have the biggest
possible cost.
Table 1. All values express cost in €
Production Slaughter
0,33
1,6
Head skin
0,44
4,875
Bacon skin
0,88
19,2
Loin skin
0,66
18,6
Ham skin
4,4
1,6
Head
2,75
4,875
Bacon
8,8
19,2
Loin
11
18,6
Ham
4,4
15.2
All skin
88
208
All pig

Consumer
8
10,75
44
120
8
10,75
44
120
18
416
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Conclusions and Discussion
The present results show the economical importance of
the transport just considering injuries and the direct
effect on carcass if we consider all the pig chain (416 €
for a single pig). No consideration was made related to
meat quality as incidence on PSE (Pale Soft and
Exudative) or DFD (Dark Firm and Dry). Further work
need to be done considering qualitative parameters added
to quantitative ones.
References
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Figure 1. Farm enrolments and total number of
assessments (Completed assessments (monthly) = solid,
Completed assessments (cumulative) = dashed, Farm
enrolments = dotted).

Conclusions and Discussion
PigCare™ has been effectively implemented across the
NZ pig industry and has provided documentation of high
levels of compliance with welfare regulations.
References
1. Wemelsfelder F et al, 2000, Appl Anim Behav Sci 67,
193-215.
2. Neumann EJ et al, Appl Anim Behav Sci (submitted
2012).
3. Neumann EJ et al, 2010, Proc IPVS Congress, O.211,
p. 243.

Results
Starting in mid-2009, seven assessors trained in use of
the PigCare™ tool, performed welfare evaluations. To
date, 272 farm assessments have been completed; 176 of
these assessments represent unique farms (Figure 1).
Data from approximately 100 observations are collected
during each farm assessment. In addition to overall
stockmanship, dry sows, post-weaning, and farrowing
production areas are evaluated. Quality of shelter for
outdoor sows, access to bedding material for farrowing
sows, and access to water drinkers (nipple height) post-
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Materials and Methods
The PigCare™ tool was fashioned with three objectives
in mind: One, whenever possible emphasize indicators
that relied on direct observation of the pigs in their
environment (rather than environmental attributes that
serve as an indirect, or proxy indicator of pig welfare e.g.
“living area available per pig”); two, aggregate the list of
indicators provided by the stakeholder group in a
parsimonious manner that would result in practical
implementation of the tool on small and large farms of
various configurations (tool could be used to assess any
farm in one visit of 2-6 hours); and three, be consistent
with stated minimum standards of care mandated under
NZ law3. PigCare™ was implemented across
commercial farms starting in 2009; most pork
wholesalers/abattoirs subsequently mandated farmers’
participation in PigCare™ as a condition of supply.

weaning were the most frequently identified areas of
welfare concern. Eight-nine percent of 28,889
observations met requirements at the time of evaluation,
10% required immediate minor changes to meet
requirements, and less than 1% required substantial
changes to management or facilities to meet
requirements.
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Introduction
Use of environmentally-based standards fits well into the
traditional construct of “minimum standards of care” for
animal welfare. As an example, measuring the living
area of a gestating sow can be implemented in a manner
that is highly reliable, highly repeatable, and provides the
comfort of an easily recorded, objective outcome that can
be directly assessed against the minimum standard for
living area. As an alternative to environmentally-based
standards, a growing body of evidence is accumulating to
support the use of “qualitative” tools for ascertaining a
pig’s state of well-being. Some of the earliest work in
this area was published in 2000 and described an
experimental procedure referred to as Free-ChoiceProfiling (FCP) to assess the welfare of pigs1 and was
shown to be a valid and reliable qualitative method to
assess pig welfare. In order to develop a practical welfare
assessment tool (PigCare™) for use on New Zealand
(NZ) pig farms, animal-based indicators of animal and
herd well-being were identified and validated2. A
summary of its implementation is presented.
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Introduction
The domestic pig is explorative and omnivorous, and it
uses its snout to explore the environment as well as
objects in the environment. If there is nothing to explore
in a pen, the pig may redirect its exploratory behavior
towards pen fixtures or penmates (1) due to a motivation
to explore for food and other resources (2). The present
study scrutinized the employment of fatteners with
different stimulus.
Materials and Methods
The study was performed in an integrated pig herd
employing a module stable with 20 pigs per pen in an
innovative design of the pen for fattening pigs
(www.nyborghuse.dk). The total space was 19.6 m2 per
pen pig out of which 5.7 m2 was a dunging area located
outdoors. This corresponded to a total area of 0.98 m2
per pig. To imitate the explorative beahviour, pigs were
offered dry feed contoinuously via dry feed automatics
and straw was provided twice daily.
Pen 9 was provided with plastic tails (www.sparhale.dk;
Figure 1) immersed in a chain from the ceiling. The pigs
in pen 13 had continuous access to straw from a straw
automatic machine (W. Dominos A/S, Tørring,
Denmark). Box 15 had a tyre immersed in a chain from
the ceiling. Pen 11 was alloted to control pen withoiut
further enrichments. The four pens were videotaped
during from 7am to 7pm, with one photo per second
every Wednesday on week 1, 6 and 12 after installation,
and the time spent actively with stimuli or with straw
was registered.
Results
The employment with straw in connection to the straw
give was similar for the four groups, corresponding
approximately 30 minutes after each straw provition.
The employment with stimulus was significant the first
week, but varied depending on type of stimulus (Table 1).
Six weeks after installation, the activity had decreased
with all stimuli. Pigs were employed for 6 minutes with
the tyre, for 39 minutes with the plastic tails and for 1 h
with the straw machine. At week 12, the employment
had decreased further. The pigs played with the tyre for
three minutes and with the plastic tails for 33 minutes.
The straw machine employed the pigs for 44 minutes.

246 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Figure 1. Pen no. 9 with plastic tails as stimuli.

Table 1. Employment of pig with straw and different
stimuli in four pens (in minutes per day)
Employment with stimuli Plastic tails

Control

Strav machine

Tyre

Installation week 1
Installation week 6
Installation week 12

153
39
33

0
0
0

115
58
44

78
6
3

Emplymet with straw
Week 1, morning
Week 1, afternoon
Week 1, TOTAL

34
21
55

33
19
52

31
19
50

35
23
58

Week 6, morning
Week 6, afternoon
Week 6, TOTAL

27
17
44

31
18
49

26
19
45

34
18
52

Conclusions and Discussion
Enrichment of straw, peat and extra space has a positive
effect on behavior (3), but the pigs only occupied
themselves with the straw during approximately 20-30
minutes after straw give, i.e. as long as it was considered
as new.
It was difficult for the toys to entertain pigs for the same
length of times as straw does over time. The reason is
that a toy must have a novelty value to stimulate the
examining behaviour of the pigs. The stimuli that was
most effective in this was the straw machine in which
pigs continuousy fed themselves with fresh straw,
thereby creating a new situation.
References
1. Studnitz M et al.: 2007, Appl Anim Beh Sci 107:
183-197.
2. Tuyttens FAM.: 2005, Anim Beh Sci 92: 261-282.
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Rearing of fatteners in larger pens and smaller units
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Introduction
Pens in fattening enterprises are designed to reduce the costs
for construction and labour, and to minimize the activity of
the pigs to promote feed utilization (1). Fatteners devote
about 5 % of their time to book and graze compared to
around 50 % in a natural environment (2). We studied a
system aiming to increase the ability to employ a natural
behavior for fatteners.

Temp
°C

Outdoors
Humidity THI
%

Floor
°C

Indoors
Temp
Humidity THI
°C
%

– 22
– 12
– 30

28
50
20

-7
-5
-10

21 ± 1
25 ± 1
22 ± 1

17 ± 1
17 ± 2
7±1

65 ± 5
86 ± 2
84 ± 2

17
17
8

Summer, week 1
Summer, week 2
Summer, week 3

4
4
7

82
85
60

12
12
15

22 ± 2
22 ± 2
28 ± 1

20 ± 1
18 ± 1
22 ± 1

51 ± 4
46 ± 6
38 ± 3

19
17
19

Summer, week 10
Summer, week 11
Summer, week 12

20
17
20

70
76
76

19
17
19

26 ± 1
29 ± 2
27 ± 3

25 ± 0
24 ± 1
26 ± 1

60 ± 8
62 ± 5
70 ± 2

23
22
24

Winter, week 1
Winter, week 2
Winter, week 3

Results
The floor temperatures were >20ºC during winter, and the
indoor temp was around +17ºC at out door temps down to 20ºC. With outdoor temps of +4 to +7ºC the indoor temps
were around 20ºC, but the air humidity was lower. When pigs
approched market weight and outdoor temps reached +20ºC,
indoor temps of around +25ºC and THI-index 24 was
recorded. At these temps NH4-levels above 10 ppm were
measured. At lower temps, they were around 5 ppm. CO2levels indoors ranged from 1800 to 2500 ppm. The outdoor
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Table 1. Climatic conditions and Temp-Humidity Indexes

Conclusions and Discussion
The system worked well in an arctic climate, although icing
of slatted floor of the outside area occurred at temperatures
below -20ºC. The heated floor inside provided the pigs with a
thermic comfort also at low temperatures and the daily weight
gain was high. The few pigs per unit contributed to a high
health with low treatment- and lesion incidenses.
Despite that only 4 pigs per pen could eat at the same time,
there was no quarrel at the feeding stations. The pigs
appeared comfortable, knowing that the feed would last for
all in this ad lib system and awaited their turn. The larger pen
size improved separation between lying, eating and dunging
areas and allowed pigs to better avoid each other, which
contributed to a low level of aggressions. The high THI-index
values obtained summertime, indicate that chilling at hot
weather may be as important as heating during cold weather.
References
1. Tuyttens FAM.: 2005, Anim Beh Sci 92,261-282.
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Materials and Methods
The study was made in an integrated herd with a module
stable for fatteners with a natural mechanic ventilation system
(www.nyborghuse.dk). Each unit had two pens sized 19.6 m2,
out of which 5.7 m2 was a dunging area located outdoors.
Each pen housed 20 pigs (0.98 m2 per pig). To imitate the
explorative behavior, pigs were offered dry feed continuously
via dry feed stations and straw was provided twice daily.
The stable was adapted to arctic climate (to stand snow and
with floor heating). In addition, the biosecurity was improved
with entering facilities for staff and loading facilities for
market weight pigs.
Pigs entered the stable at 12 weeks of age and were reared to
market weight all in-all out. Two batches (summer and
winter) were studied in detail. Temperature, relative air
humidity, CO2 and NH4 were monitored. In addition,
behavior was documented by video cameras in 4 pens. Also
the overall productivity and the disease incidence were
monitored.

area had over 100 visits a day, and 95% of the dunging took
place there (see Figure).
There were pigs at the feeding stations during the entire day,
and also during night. The mean number of aggressions per
day and pen was 3 the first week, out of which 0.4 took place
at the feeding stations. Thereafter the number of aggressions
decreased to 3 at week 6, 1 at week 8-9 and 0.25 at week 12.
Also the general activity decreased with ageing.
On average, pigs reached 90 kg weight in 125 days,
corresponding to a daily weight gain of 720 g per day from
birth. Of the pigs in these batches, 1.9±0.8% were medically
treated, all of them for tail biting. At slaughter, 4.2 % of the
pigs were registered for respiratory diseases (slaughterhouse
mean 21.5%), 1.2 % for tail biting (1.5%) and 0.5% for joint
related lesions (0.5%).
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Use of carbon dioxide for on-farm mass depopulation of swine
RE Meyer1, WEM Morrow2, LF Stikeleather3, CL Baird3, BV Halbert3, DK Styles4
Department of Clinical Sciences, Mississippi State University, Mississippi State MS, 2Department of Animal Science,
North Carolina State University, Raleigh NC, 3Department of Biological and Agricultural Engineering, North Carolina
State University, Raleigh NC, 4National Center for Animal Health Emergency Management, USDA APHIS Veterinary
Services, Riverdale MD, United States, meyer@cvm.msstate.edu
1

Figure 1. Jan 6, 2010 test – O2 levels following 5 min
application of CO2 at 20% volume displacement rate.
January 6, 2010. 48 pigs at Unit 2
100
90
80

% O2 and Temperature in F

Introduction
In the event of a foreign animal disease outbreak,
methods minimizing individual animal handling while
taking animal welfare into account will be required for
rapid on-farm swine depopulation. Carbon dioxide has
been extensively studied as a pre-slaughter stunning
agent in swine and is an AVMA-approved agent for
euthanasia of pigs1. Carbon dioxide exposure using
gradual fill methods is less likely to cause pain due to
nociceptor activation by carbonic acid prior to onset of
unconsciousness such that a CO2 displacement rate
between 10 to 30% of the chamber volume per minute is
currently recommended for euthanasia2.

70
60
O2
1ft
3ft
5ft

50
40
30
20
10

Results
LORR ranged from 45-146 sec from time of CO2 inflow
(mean LORR 90sec). Oxygen levels at LORR ranged
between 13-15% (20-30% CO2), with minimum oxygen
between 8-10% following completion of CO2 inflow (5063% CO2). All pigs were determined to be dead 20 min
after start of CO2 inflow when dumpsters were opened.
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Materials and Methods
Work was performed using unmarketable pigs (22.7 kg;
range 14.8-31.5 kg) during Jan 2010 (48 pigs) and Jan
2011(31 pigs) at Swine Teaching Unit 2, NC State
University. Using a ground-level loading chute, pigs
were walked into commercial roll-off waste dumpsters
equipped with a side-hinged back door (6.4 m long x
2.13 m wide x 1.58 m deep, 21.5 m3 volume; Elite Waste
Services, Raleigh NC). A 6 mil clear polyethylene sheet
was applied to seal the top of the dumpster; a 15 cm
diameter hole in the center of the top cover provided an
outlet for wash-out gas. Oxygen levels were sampled 30
cm from the bottom of the dumpster and CO 2 levels
calculated (MiniOX 1, MSA Instrument Div, Patient
Monitoring Products, Pittsburg PA). Loss of righting
reflex (LORR), indicating loss of consciousness, was
estimated from video captured by a camera inside the
dumpster. Ambient temperature CO2 gas equal to the
internal volume of the dumpster (21.5 m3) was delivered
over 5 min (a 20% displacement rate) using a modified
variable-speed leaf blower (Husqvarna 125BT Power
Blower) through a 3 inch, Schedule 40 PVC pipe
manifold fabricated to fit over the side of the dumpster.

Time in Minutes

Table 1. Time to Loss of Righting Reflex (LORR)
Date
Total pigs Pigs with Data
1/6/2010
48
27
1/6/2011
31
24

Mean
89sec
91sec

SD
11.9sec
31sec

Conclusions and Discussion
Given the ready availability of roll-off dumpsters and
CO2, this method shows promise in providing an
effective on-farm method for mass swine depopulation.
References
1. AVMA 2007,JAmer Vet Med
Assoc;http://www.avma.org/issues/animal_welfare/e
uthanasia.pdf, accessed Feb 29, 2012
2. Burkholder TH, et al. 2010, J Am Assoc Lab AnimSci
49, 448-53.
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Improved early piglet survival after Metacam® treatment of sows post farrowing

1

Keller, F.1
LVK Pig Practice, Hobro, Denmark
Table 1. Survey of SBS study of piglet survival with and
without NSAID treatment of sows post partum

Materials and Methods
The study was carried out in 6 Danish sow herds. The
herds were randomly selected among herds in a Danish
veterinary practice with between 600 and 1500 sows and
without specific disease problems.
In each herd, the sows were divided in two groups:
Group 1 sows with even numbers and group 2 sows with
uneven numbers. Group 1 was treaeted with NSAID
(Metacam® 20 mg/ml, Boehringer Ingelheim) 1 ml/50 kg
im. the day of farrowing and again the next morning.
Group 2 were non-treated controls. Besides the NSAID,
sows were handled as usual in the individual herds.
Data were collected by the farmer and included litter
number, date of farrowing, whether the farmer had to
help the sow giving birth, number of live- and deadborn
piglets, number of pigs placed at the sow to raise and
number of piglets left at the 5th day. For evaluation, the
litters were divided in litters without piglet mortality and
litters with 1 or more dead piglets during the first 5 days.
Statistical comparison was made with χ2-test with p=
0.05 as level of significance.

Figure 1. Piglet mortality the first 5 days after birth with
and without NSAID treatment of the sows in sows given
birth help compared to no birth help.
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0,8

1,1

June 12 (Tue)

Results
Totally, 846 sows were included (table 1). Sows from the
2 groups were comparable except for % of sows given
help for birth. Piglet survival was significantly better
(p<0.0001) after NSAID treatment of sows, and the
number of litters with piglet mortality decreased from
62% to 48% in the treated group. The improvement was
even bigger for sows given birth help (p<0.01) (Figure 1).

Mean number

Discussion
NSAID treatment of sows post partum significantly
improved piglet survival in the first 5 days, supporting
the theory that sows suffer from post labour pain. The
effect was most pronounced after birth help, probably
because involutio uterus is more painful here. Hence,
post partum sows should at least be treated with NSAIDS
after birth help to improve sow welfare and piglet
survival.
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Introduction
In humans, it is documented that involutio uteri results in
post labour pain 10-12 hours after giving birth. This
affects not only the wellbeing of the mother, but also the
lactation. In sows, involutio uteri might give the same
pain, and this could decrease the willingness of the sows
to feed the piglets and the amount of milk available in
the first critical days of the piglets´ life.
The present study was designed a side-by-side (SBS)
study to test the above theory by treating sows with
NSAID in the first hours after farrowing, using the
number of piglets dying the first 5 days after farrowing
as the effect parameter.
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Reducing the incidence and treatment of meningitis caused by Streptococcus suis in weaner pigs by
adapting the environment

1

J L Smith1
St David’s Veterinary practice, Lympstone, England

The farm had a history of confirmed Streptococcus suis
meningitis outbreaks in the post weaning period.
Treatment with in-water and injectable potentiated
amoxicillins along with the reduced performance and
mortality of weaners was proving costly. It was
decided to modify the weaner’s environment to reduce
the dependence on medication. 140 Piglets were weaned
at 4 weeks of age from indoor solari pens into a modified
“poultry arc” with straw bedding. The weaner feed
contained amoxicillin. Meningitis outbreaks usually
started around day 5 post-weaning. The main stressor
suspected of triggering an outbreak was chilling of the
weaners and temperature fluctuations in the building.
Modifications were introduced to reduce the chilling of
the weaners. An artificial ceiling was constructed from
tarpaulin on a roller with an incline of 15° in the autumn.
The false ceiling reduced the volume of air the weaners
bodies would have to heat by radiation, and the incline
ensured that passive ventilation could still occur with
fresh air being drawn in from the inlets.

After a year had elapsed, the medication records for the
farm was analysed to find out whether there had been a
reduction in the numbers of weaners treated for
meningitis.
Results

Since modifications took place in August 2010 there has
been no outbreaks of meningitis.

Picture : Inside the poultry arc. Tarpaulin artificial ceiling on
rollers on an incline

Post modification Tiny tag® temperatures were taken to
monitor any improvements resulting from the
modifications. The average temperature was 24°C with
a range of 17 to 28°C. The temperatures were more
stable than prior to modification.
Figure 1. Temperature recordings post modification in
December.

Treatments in 2009 and 2010 occurred in 2309
individuals on average. In 2011 only 3 individuals
were treated for meningitis. Comparing a year pre
modification (August 2009 to 2010) to the year after
(August 2010 to August 2011), the difference in
treatment numbers was statistically significant P value =
0.02.
Conclusion
Post modification of the “poultry arcs” nursery
accommodation, the temperatures in the weaner’s
sleeping area was warmer during winter months and less
daily temperature fluctuation was observed. On this
farm modifying the weaner’s environment made a
positive impact on weaner health, reducing the incidence
and prevalence of Streptococcus suis meningitis
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The effect of the application of mono-lauric acid with glycerol mono-laurate in weaned piglets, on the use of
antimicrobials in sow herds
De Snoeck S.1, van der Wolf P. 2, Swart W.2, Heiiman, E.3, Ebbinge B3.
Veterinary Practice Lintjeshof, Nederweert, The Netherlands, 2 Animal Health Service, Deventer, The Netherlands,
3
Daavision B.V., Oss, The Netherlands, s.desnoeck@lintjeshof.com
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The Two sample Wilcoxon rank-sum (Mann-Whitney)
test of delta-DD/AY for test and control herds showed a
significant difference (z=2.674, P=0.0075).
Discussion
This method of data-analysis in which antimicrobial use
in the periods before and during the application of a
certain product in test and control farms are being
compared with one another, can only be seen as an
indication of the efficacy of this product. In the test
design and the statistical analysis we did not correct for
the many factors which might have an influence on the
change of DD/AY e.g. herd size. Also, the test design
was not randomized and blind so a “placebo effect” can
not be ruled out in this study. This is why a definite
conclusion on the causality between the use of Daafit and
the improvement of the DD/AY based on these data is
not possible. However, these data show that the effect of
Daafit on the reduction of DD/AY in the test herds can
not be ruled out and that Daafit might help in the
reduction of the use of antimicrobials on sow farms.
Conclusion
The daily dose per animal year (DD/AY) was
reduced by approximately 8 days in the test sow
herds. This is a significant difference from the control
sow herds.
Recommendation
Randomized double blind studies are necessary to
confirm these results.
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Results
Table 1. Descriptive statistics of DD/AY before and
during use of Daafit and delta-DD/AY for test and
control farms

no
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Material and methods
Veterinary Practice Lintjeshof has compiled a dataset
where the DD/AY (Daily Dose per Animal Year) of 33 test
sow farms and 29 control sow farms was calculated. Test
herds were those herds willing to test the product. Control
herds were selected to resemble the test herds. The DD/AY
was calculated according to the guideline given by the
Veterinary Pharmacy of the Faculty of
Veterinary Medicine at Utrecht University as described in the
MARAN report 2009. The DD/AY has been calculated for
the category sows during the period that Daafit was being
supplied and a similar period directly before the application
of Daafit. The period during which the supplement was added
varied from 4 to 6 months.

Figure 1. Box and Whisker plot for the delta-DD/AY for
test (“yes”) and control (“no”) farms.

-20

Introduction
After years of an increasing use of antimicrobials on pig
farms the Dutch government obliged the pig industry to
reduce the use of antimicrobials by 20% in 2011 and by
50% by 2013. This obligation triggered the increasing interest
in alternatives for antimicrobials such as mono- laurate. The
Dutch firm Daavision B.V. produces a product called Daafit
which is a mixture of lauric acid
and glycerol-mono-laurate. This product is used in a dose of 1
kilogram product per 1000 kilogram of compound
feed in weaned piglets. Aim of this additive is to reduce the
number of bacteria circulating among these weaned piglets,
especially Streptococcus suis. As a result of a lower number
of circulating bacteria fewer treatments with antimicrobials
are necessary, resulting in a smaller number of Daily Doses
per Animal Year (DD/AY) per herd.

-40
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PANACUR®AquaSol - a new and innovative formulation for use in drinking water
Alex Eggen1, Melissa Holzer2, Carsten Schmidt2, Mario Sommer2
Global Swine Business UNit, Merck Ah, Boxmeer, Netherlands, 2Intervet Innovation GmbH, MSD AH,
Schwabenheim, Germany

1

Introduction
PANACUR® AquaSol and SAFE-GUARD® AquaSol
(both 20% w/v Fenbendazole (FBZ) suspensions) are
improved pharmaceutical formulations of PANACUR®
which has been used successfully for many years as a
dewormer in a wide range of animal species. The
formulation was improved by optimizing the
manufacturing process, resulting in smaller particles and
a more homogeneous particle size. The major advantage
is a significantly increased ease of use in drinking water
for up to 24 hours, without the need for stirring. The
indications are the treatment and control of infections
with Ascaris suum (adult, intestinal and migrating larval
stages) and Oesophagostomum spp. (adult stages).
Materials and Methods
Several studies were performed to demonstrate that
PANACUR®AquaSol
provides
a
homogeneous
suspension at various concentrations, and that the
resulting medicated water is physically and chemically
stable under laboratory, as well as field conditions. This
was confirmed using various representative water
medication systems (predilution tank equipped with a
dosing pump, medicated tank) and water supply systems
and different water qualities. The medicated water was
dispensed from the predilution tank into a pipe system by
an electronic dosing pump at various injection rates.
During administration, the medicated water in the
predilution tanks was not stirred. For both systems, the
administration period was set to eight hours, during
which samples were taken from the bottom and top of
the tanks, as well as from the end of the pipe, at nine
different set times. Pipe trials were also performed to
benchmark PANACUR AquaSol against a competing
product. During the field studies, samples of medicated
water were taken every 30 to 60 minutes from the bottom
and the top of the tank and from predefined nipples along
the supply system. The content of the tank was not
stirred throughout the whole administration period. Tank
and nipples were inspected for any sediment formed by
the active or any of the excipients. Additional water
samples were taken approximately 24 hours after the
administration to look for any potential FBZ residues.
The physical stability of PANACUR®AquaSol in
medicated
water
was
evaluated
using
the
Turbiscan®LAb technology and all water samples were
subsequently analyzed for FBZ content using a validated
HPLC method. Accurate dosing was proven by the
analysis of consistent FBZ concentrations over
adminsitration periods of up to eight hours in field trials,
and for at least 20 hours in the laboratory.

252 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Results
The studies conducted to evaluate the physical stability
of PANACUR®AquaSol in medicated water showed that
all samples were physically stable for at least 20 hours.
The studies to evaluate the homogeneity and stability of
PANACUR®AquaSol in predilution tanks, and
medication tanks connected to a water pipe, confirmed
the nominal FBZ concentration. The benchmarking study
demonstrated that mixing and administering the
competing product (according to the manufacturer’s
instructions) resulted - by contrast with Panacur AquaSol
- in the contents of the dilution tank being distinctly
heterogeneous (>25% variability against 0.6% for
PANACUR® AquaSol), and a revealed huge
discrepancy in concentration between the beginning and
end of the pipe trial (>70% difference compared to <1%
for PANACUR®AquaSol) proving PANACUR®
AquaSol to be of superior quality.
All analytical results of the field studies confirmed the
expected concentrations. Consistent FBZ concentrations
were achieved in the tanks and along the water pipes
over the whole administration period. No sedimentation
was found at the bottom of the tanks, and no particles
observed floating on the surface. The water samples
taken 24 hours after the administration contained no
measurable FBZ, indicating that PANACUR®AquaSol
did not leave FBZ residues in the drinking water system.
Conclusions and Discussion
Both laboratory and field studies demonstrated that
PANACUR®AquaSol guaranteed a homogeneous
distribution of FBZ in the medicated water and
throughout the supply systems. The suspension was
physically and chemically stable over a time frame up to
24 hours.
Compared with the competitor tested against it,
PANACUR®AquaSol was shown to be the superior
product, and better suited to this type of application.
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Improved productivity and reduced antimicrobial use in a Danish sow herd using circovac as a sow
vaccine against PCV2
D Risum1
DVM, Porcus Swine Practice; Oerbaekvej 276, 5220 Odense SOE, Denmark, dorte@porcus.dk

1

Introduction
Vaccinating sows against PCV2 can have a positive
effect on offspring in regards to better production results
1,2,3.
In this study the long term effect of vaccination of
sows against PCV2 is shown.

References
1. Kunstmann L. et al.(2008) 20th IPVS, vol.2 p75
2. Maurin-Bernaud L. et al.(2011) 5th APVS, p. 22
3. Stoykov H. et al.(2011) 5th APVS, p. 68
Figure 1 represents the antimicrobial use among weaners
before and after vaccination of sows against PCV2. In
Denmark all antimicrobial used in production animals is
registered in a national database named Vetstat. The
registration is performed on herd level. Dotted lines
represent national and regional average antimicrobial use
among weaners. There is a significant difference
(p<0,05) between the antimicrobial use before and after
vaccination of sows against PCV2. This decline
happened without any changes in average daily weight
gain, feed conversion ratio or mortality
.
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Table 1. Comparison of herd recordings before and
after vaccination of sows against PCV2.

Conclusions and Discussion
In this Danish sow herd the main purpose was to reduce
stillborn per litter. Vaccination of sows against PCV2
with Circovac ® proved successful. Furthermore, when
piglets from vaccinated sows were weaned the need for
antimicrobial use among weaners was reduced. Although
not entirely indicated in the results the actual findings in
the herd also point toward more unity and more even
sized weaners. The results from this Danish herd
therefore indicate a potential advantage in vaccinating
sows against PCV2 to gain better preweaning production
results as well as reducing antimicrobial use among
weaners.
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Materials and Methods
Sows on a Danish SPF farm with Mycoplasma but not
PRRS and AP were vaccinated against PCV2 with a twoshot vaccine (Circovac ®) approved for sow vaccination.
Sows were vaccinated 6 and 3 weeks prior to farrowing.
Herd recordings included liveborn per litter, stillborn per
litter, pre- and postweaning mortality rates as well as the
antimicrobial use among weaners. This was compared to
herd recordings before vaccination
.
Results
Comparative results for mean herd recordings before and
after vaccination of sows against PCV2 are shown in
Table 1.There was a significant difference (p< 0,05)
between liveborn per litter, stillborn per litter and
weaned piglets per sow per year.

Figure 1. Decline in the antimicrobial use among weaners.
Data from Vetstat, the Danish national database on
antimicrobial use. Columns represent the monthly herd
use, firm line accumulated herd average. Dotted lines
represent national and regional average antimicrobial use
among weaners.

IPVS 2012 KOREA
VO-182

| Virology & Viral Diseases-PED/PRRS |

Prophylaxis of piglets from porcine epidemic diarrhea by immunization with novel attenuated
Salmonella-based recombinant vaccine
Qigai HE, Lili XU, Xugan KU, Shengfen WAN, Weidong YAN
Animal infectious disease laboratory, Veterinary Medicine College, Huazhong Agricultural University, Wuhan, Hubei
Province, China, 430070, He628@mail.hzau.edu.cn
Introduction
Viral diarrhea problem is common disease that severely
threatens the pig industry in the intensive pig farms.
Porcine epidemic diarrhea, together with TGE and
Rotavirus, are the major agents responsible for viral
diarrhea in the winter. Currently, the commercial
vaccines for prophylaxis the disease are the inactivated
and attenuated vaccines. The attenuated salmonella is a
good antigen delivery system for oral vaccine
development. In our previous work, we have constructed
the recombinant salmonella harboring and expression of
the main epitopes of the S gene of PEDV. To further
evaluate the novel efficacy in the field, we perform two
experiments in the PED-affected farms.
Materials and Methods
The two farms with sizes of 2000 sows and 1200 sows
each located at two different provinces and suffered from
severe diarrhea in 3 to 10 day-old piglets with high
mortality and morbidity above 80%. No vaccines used in
the two farms. The diseases were diagnosed as PEDV
infection through clinical investigation, postmortem
observation and M gene-based RT-PCR. The sows was
immunized with two dose vaccine through mixing the
dissolved vaccine in the feeds 7 to 10 days prior to
farrow, the new born piglets were oral administration one
dose and booster in one day interval. The control groups
in which the no vaccine was used were also included.
The mortality and morbidity in the piglets were recorded
and compared between groups.
Results
After immunization program in sows and piglets, the
diarrhea problems could be controlled within 10 days on
the herd level. And the piglets at early stage of diseases
that were oral administered could be gradually recovered
from the diseases with combination of the optimal
temperature control and supplementary of the ions. The
detailed information was listed in Table 1.
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In the second farms, totally 15 sows that received
vaccination could provide the protection to their
offspring, together with oral administration of the
vaccine, as all of the piglets could survive if compared to
the morbidity of more than 80% before intervention.
Among 198 sick piglets that received oral vaccination,
167 piglets could survive and the result was satisfied if
compared to the morbidity up to 80% before use of the
vaccination program. These data indicated that the
vaccination with novel vaccine could be helpful for the
aim of prevention and emergent prophylaxis.
Conclusions and Discussion
The protection mechanism behind the prophylaxis is
production of large amount of sIgA in the intestine
mucus. The inactivated vaccine could not elicit this kind
of antibody due to the intramuscular injection route. In
the two field experiments, we observed the excellent
protection against PEDV in attenuated salmonella
vaccine immunized pigs. The attenuated Salmonella is a
good antigen delivery which might carry antigen to the
mucus to initiate the mucus immune response to yield
sIgA and posses the adjuvant effect. Of course, the rapid
death of the piglets due to the watery diarrhea and
relation with suddenly variation of the temperature in the
farrow house required the comprehensive measures to
prevent the occurrence of the disease.
Acknowledgement
The authors wish to thank for the project of China
Agricultural Research System (CARS-36) and Special
project from the Scientific and Technology Department
of Guangdong Province (2010B090301020).
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Immunogenecity enhancement of the Fc molecules anchoring PED
Juhun Kim1, Hyun Jang1
R&D center, Komipharm internation Co. LTD.
Jungwangdong 1236-6, Siheungsi Gyeonggido, KOREA, hjang71@snu.ac.kr
1

Results
Immunofluorescent analysis showed that transformed
Vero cells successfully express swine IgG Fc molecules
on the cell membrane. PED virus harboring Fc molecules
on the virus envelop was identified by ELISA assay.
Vero cells transiently transformed by the plasmid vector

Figure 1. VN antibody titer of the PED vaccine immunized
mouse(1:Normal PED virus antigen, 2: Fc anchoring
PED virus antigen)

Discussion
In this study, we found that PED-Fc virus elect more
strong immune responses compare with normal PED
virus. PED-Fc virus immunized mouse and pig show
more strong humoral as well as cellular immune
responses. The PED- Fc has a possibility as an
inactivated vaccine, which have comparable effect to live
attenuate vaccines to prevent PED disease. In addition,
the newly established vaccines strategy might be able to
apply for other viruses, which contain host cell derived
envelope, using Vero cells or other host cells expressing
Fc molecules
References
1. Paul F. Stabila et al. Nature. 1998, 16, 1357-1360.
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Materials and Methods
Swine IgG Fc molecule expression vector (pBudCE4.1
GFP-Fc) was constructed using Fc and transferrin
receptor gene amplified from swine spleen. Vero cells
were transformed with Fc expression vector and
transformed cells were selected in the Zeocine containing
media. PED virus propagated on the transformed Vero
cells. Fc molecules on the Vero cell and PED virus were
tested by ELISA, Western blot analysis and
immunofluorescent analysis. Immunological enhancement
test of the Fc harboring PED virus(PED-Fc) was
performed using the titration of the serum antibody of the
mouse immunized with PED-Fc virus. Immune cell
proliferation, cytokine secretion, Serum neutralization
antibody titer were measured in the serum of the pig
immunized with PED-Fc virus.

and PED-Fc virus, the expression of approximately 50
kDa molecules containing Fc was detected by Western
blotting assay in reduced condition. The size of detected
band was same to the expected molecular weight of the
chimera Fc monomer. PED-Fc virus showed more strong
immune stimulations in the mouse immunization test.
IgG antibody titer increase 2 times, virus neutralization
titer increase 16 times compare with normal PED virus.
At the T cell proliferation assay also show PED-Fc virus
increase 3 times compare with normal PED virus.
Immunization with PED-Fc virus showed higher
IgG2a/IgGl ratio comparing with normal PED virus. The
result indicates that PED-Fc induces Th1 biased immune
responses. In the swine model, when the animals are
immunized with PED-Fc virus(106 TCID50/ml), serum
neutralization antibody titer was 64 through 128. This
SN titer 4 times higher than that of the same does normal
PED immunization pigs.
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Introduction
Opsonization of foreign materials with IgG enhances
their removal from the host by macrophages through
antibody-dependent cell-mediated cytotoxicity. Currently
various Fc receptors discovered on the diverse immune
cells and they has own immunological roles. Fc part of
the antigen binding IgG interacts with Fc receptor(FcRs)
on the diverse immune cells influence immune reactions.
For example, cytokine secretion, antigen re-presentation
and phagocytosis are activated. This is due to an
increased uptake of antigen-antibody complex into
antigen presenting cells (APC) through the APC cell
surface FcRs resulting in increased processing and
presentation. Therefore if we make Fc molecules
expressed on the viral surface it can be used for more
efficacious vaccine antigen. Most enveloped virus use
host cell membrane for making their own envelop. So if
we make swine IgG Fc molecules expressed on the
surface of the mammalian cell and then enveloped virus
propagate on this transformed cell, virus has reverse
oriented Fc molecules on the virus envelop. In this study,
we make Fc molecules expressed Vero cell using swine
IgG Fc gene expression vector and porcine epidemic
disease virus(PEDV) grown in genetically modified Vero
cells and PED virus may acquire Fc on the viral envelop.
We test the immunological enhancement of the Fc
molecules acquired PED virus as an inactivated antigen.
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Introduction
The porcine epidemic diarrhoea virus (PEDV), a member
of the Coronaviridae family, causes acute diarrhoea and
dehydration in pigs. Although it was first identified in
Europe, it has become increasingly problematic in many
Asian countries, including Korea, China, Japan, the
Philippines, and Thailand. The economic impacts of the
PEDV are substantial, given that it results in significant
morbidity and mortality in neonatal piglets and is
associated with increased costs related to vaccination and
disinfection. Recently, progress has been made in
understanding the molecular epidemiology of PEDV,
thereby leading to the development of new vaccines. In
the current review, we first describe the molecular and
genetic characteristics of the PEDV. Then we discuss its
molecular epidemiology and diagnosis, what vaccines
are available, and how PEDV can be treated.
Molecular epidemiology of PEDV
Genetic and phylogenetic analyses based on the S, M,
and ORF3 genes have been used to determine the
relatedness of PEDV isolates, both within Korea and
among various countries in which PEDV has surfaced.
Research on part of the S gene, and on all of the M gene,
have suggested that PEDVs can be separated into 3
groups (G1, G2, G3), which have 3 subgroups (G1-1,
G1-2, G1-3)(62). According to analysis of the partial S
genes, the G1 PEDVs had 95.1-100% nucleotide
sequence similarities with each other, and they had 93.5–
96.7% and 88.7–91.5% sequence identities with the G2
and G3 PEDVs, respectively. The G2 PEDVs had 96.7–
99.8% similarities with each other, and they had 91.8–
93.0% similarities with the G3 PEDVs (62).These results
reflect the existence of genetic diversity among the
Korean PEDV isolates.
Vaccine of PEDV
Several PEDV vaccines, which differ in their genomic
sequence, mode of delivery, and efficacy, have been
developed. A cell culture adaptation of the CV777 strain
had a strikingly different genomic sequence(19), was
associated with much lower virulence in new born
caesarean-derived piglets, and caused much less severe
histopathological changes. An alternative vaccine for
suckling piglets may be an attenuated form of the virus
derived from serial passage (passage level: 93) of the
PEDV (89).In Japan, a commercial attenuated virus
vaccine of cell culture-adapted PEDV (P-5V) has been
administered to sows since 1997. Although these
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vaccines were considered efficacious, not all sows
developed solid lactogenic immunity (90). Oral
vaccination with attenuated PEDV DR13 (passage level:
100) has recently been proven to be more efficacious
than injectable vaccine.
Results

Figure 1.Schematic representation of the PEDV genome
based on the CV777 (GenBank accession No.
AF353511) strain; Figure 2. Relationships among
PEDVs isolated from various countries based on the
partial S gene including epitope region. The phylogenetic
tree was constructed by using the neighbor-joining
method in MEGA version 5.05 with pairwise distances
[Tamura et al., 2011]. Bootstrap values (based on 1000
replicates) for each node are given if >60%. The scale
bar indicates nucleotide substitutions per site. Asterisk
(*) represents PEDV isolate whose sequence available in
GenBank database was shoter as compared to that of
other reference strains. PEDVs isolated from various
countries were marked with various colors: Europe
(black), Korea (blue), China (red), Japan (olive green),
Thailand (green) and Viet Nam (purple).
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Introduction
Outbreaks of infections with numerous novel
paramyxoviruses have been reported worldwide in a
wide range of host species in the last few decades. In the
present study, a porcine viral pathogen was newly
isolated from lung and small intestinal samples of a
suckling piglet suffering from enteric and respiratory
illness in continuous porcine alveolar macrophage
(PAM) cells.

Figure 1. Identification of a novel pPIV5 isolate by
electron microscopy (EM) (A) CPE observation and
immunofluorescence assay (B).

Materials and Methods
PAM, PK-15, ST, BHK, Vero, HeLa, and HEK-293 cells
were used in this study. Total RNA was extracted from
virus-infected PAM cells at 6 h, 12 h, and 24 h postinfection and subjected to quantitative real-time RT-PCR.

Conclusions and Discussion
A novel pPIV5 KNU-11 was isolated from lung and
small intestine samples and propagated in porcinederived PAM, PK-15, and ST cells. Animal studies to
determine pathogenicity of this virus are currently in
progress and results of in vivo assessment will be
dissceussed.
References
1. Chatziandreou, N., et al., 2004. J Gen Virol 85, 30073016.
2. Heinen, E., et al., 1998. Arch Virol 143, 2233-2239.
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Figure 2. Phylogenetic analyses based on the membrane
(M) gene sequences of the members of the
Paramyxoviridae family (A) and the fusion (F) gene
sequences of PIV5 isolates (B).
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Results
Ultrastructural study of purified virus suspensions
identified paramyxovirus-like pleomorphic virions of
approximately 200 nm in diameter. The novel
paramyxovirus was remarkably cytopathogenic, showing
distinct cell rounding and clumping evident in PAM and
porcine kidney (PK-15) cells within 12 h postinfection
and capable of hemagglutinating guinea pig red blood
cells. Immunofluorescene assay demonstrated that only
virus-infected cells exhibit a strong reactivity of the
mouse antiserum raised against the isolated
paramyxovirus. Sequence and phylogenetic analyses
revealed that the newly isolated virus is parainfluenza
virus 5 (PIV5)1,2, previously known as simian virus 5
(SV5), belonging to the genus Rubulavirus of the
Paramyxovirinae subfamily. In addition, 58 clinical
tissue specimens collected from 28 pigs were further
tested by RT-PCR to investigate the prevalence of
porcine PIV5 (pPIV5) infection in Korean pig herds. The
preliminary results revealed that the presence of pPIV5 is
positively detected in 7 samples (12.1%) or 6 pigs
(21.4%). To evaluate the in vitro immunity of the pPIV5
isolate, designated KNU-11, we sought to explore
alteration of inflammatory cytokine and chemokine
expression in PAM cells infected with KNU-11 by using
quantitative real-time RT-PCR. Most cytokine genes
including type 1 interferons (IFN-α/β) and chemokines
were found to be significantly elevated in KNU-11 virusinfected PAM cells during the early infection period (up
to 12 h postinfection). However, their up-regulated
mRNA levels conversely decreased at later time point of
infection.
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Introduction
The Republic of Korea had experienced two outbreaks of
FMD in the first half of 2010. The third outbreak of
FMD started from 28 November 2010, in An-dong city
of Gyeongbuk province. We have had 3,748 infected
farms and 3,479,962 animals were destroyed. Under this
disastrous FMD, extensive human resources were put in
the field epidemiological investigations and made 776
epidemiological field reports on the infected farms which
were epidemiologically important, taking priority over
the other.
Materials and Methods
Based on the field reports, further investigations such as
tracing history of cattle or feed transporting trucks were
conducted. With all the information of infected farms,
we could presume the suspected factors transmitting
FMD virus into each farm. At the same time we also
presumed the factors which transmitted FMD to other
farms. All the presumptions on FMD introducing or
transmitting factors were made by the basis of data from
epidemiological investigation, laboratory results and
other available information.
Results
We suspect that the most possible FMD introducing
factor to our country is the first infected farm owner’s
overseas trip to Vietnam, where FMD is endemic. And
the transmission from Gyeongbuk to Gyeonggi province
was occurred by the process of transporting the pigs’
feces of the FMD infected farm. In the first infected farm
of Gangwon province, feed was provided from the feed
factory which was suspected to be contaminated by
several FMD infected farms in Gyeonggi province. The
disease introducing factor in Chungbuk province is the
owner’s husband of the first infected farm who is a
veterinarian practicing animal hospital in Gyeonggi
province. FMD was transmitted to Chungnam by pigshipping truck which had visited the disease contaminated
slaughter house. The most prominent symptom was an
excessive salivation in cattle, while it was a vesiculation in
pigs. Four significant clusters of FMD infection were
identified by space-time permutation method.
The numbers of FMD outbreaks were cumulated 16.5%
by the end of December 2010, 80% by January, and
98.5% by February. Swine farms suffered the worst
damage during the 2010/2011 FMD epidemic. The daily
risk rate to be infected by FMD virus was increased until
January 10th 2011, then decreased although some
spontaneous peaks were observed during January.
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Conclusions and Discussion
In spite of broadscale epidemiological investigation and
control measures on FMD outbreaks in Korea, large
number of farms were consistently infected. Delayed
notification of FMD clinical signs, application of wrong
diagnostic method for the first FMD case in An-dong and
Pa-ju cities and unusual cold weather are thought to be
the main factors to spread widely FMD virus this time.
The first FMD infected farm belonged to a pig farm
complex, so considering that pig excretes FMD virus
1,000 times to cattle, it is thought that the pig complex
had been already severely contaminated with FMDV
owing to delayed notification of FMD outbreak.
Moreover, FMD started from winter season and average
temperature(-4.4℃) was lower than that of last year(1.6℃) in January. Therefore this unusual cold weather
made control measures much harder.
References
1. McLaws M et al.: 2009, Canadian Veterinary Journal,
50(1):53-60.
2. S.H.Wee et al.: 2008, Transboundary and Emerging
Diseases, 55: 404-410.
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Introduction
Emergence and wide dissemination of multidrug resistant
extended-spectrum beta-lactamases (ESBLs) among
animal Escherichia coli isolates poses a major threat
worldwide. Trends of antimicrobial resistance of animal
isolates in India are mainly confined to the phenotypic
listing of resistant antibiotics. Detailed molecular
characterization of multidrug resistant ESBL producing
strains largely remains unknown. Hence the present
study aims to determine the phenotypic and genotypic
characterization of ESBL and antibiotic resistance
integrons of faecal Escherichia coli from pigs raised on
intensive farms of Northeast India. This region needs a
special attention due to the sharing of international
borders with China, Tibet, Nepal, Bangladesh, Myanmar
and Bhutan.

References
1. P.A. Bradford, 2001, Clin. Microb. Rev., 14 933-954.
2. Brinas, L., et al., 2002, Antimicrob Agents Chemother
46, 3156–3160.
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Results
Antimicrobial susceptibility test found 23 resistance
patterns among the isolates. Ninety percent of all the
isolates tested were resistant to one or more
antimicrobials. All the 42 isolates of F1 were multidrugresistant and the pattern was not confined to one or two
rather to all the 25 antimicrobials in study. All the 42
E.coli isolates were found to possess plasmids. Some
isolates possess single sized plasmid while other had
multiple plasmids. There was a high frequency of ESBLpositve E. coli and 84 % isolates were ESBL positive.

Conclusions and Discussion
This study is the first report of characterization of ESBL
and antibiotic resistance integrons - multidrug resistant
E. coli isolates from swine in Northeast India and
highlights the antibiotic-resistant bacteria or resistance
genes, prevalence in food animal. These findings indicate
that resistance to a broad range of antimicrobials was
alarmingly prevalent among fecal E. coli isolates of
apparently healthy pigs on study farms, and this
constitutes a potential reservoir for resistance genes that
could spread to deadly food borne pathogens of public
health significance. In Northeastern India, keeping view of
the border proximity and existing trade, the probability of
rapid spread of emerging resistant pathogens is much
higher. Lastly, Surveillance of antibiotic resistance and
antibiotic use in Livestock and poultry farming in India
is an urgent need for rationale and judicious use under a
defined regulation.
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Materials and Methods
We analysed 107 faecal samples randomly collected
from apparently healthy swines belonging to 3 farms
located in distinct regions of Northeast India (Farm 1,
F1= 42, Farm 2, F2-30, Farm 3, F3=35). Antibiotic
sensitivity against nine groups of antibiotics (25 agents)
was tested by the disk diffusion method in accordance
with CLSI guidelines. Interestingly samples from F1
showed above 90% resistance pattern, thus ESBL and
antibiotic resistance integrons identification for the
samples were done by the double disk synergy technique
and integrons specific PCR (1). ESBL strains were
further typed for the blaTEM, blaCTX-M, blaSHV, blaOXA
genes by PCR using specific primers (2). Further
characterization was done with respect to other resistance
genes (aac, aad, cat, sul 1, sul 2, str-A, tetA, tetB), plasmid
profiling, RFLP, transconjugation and transformation,
subtyping by PCR-based fingerprinting, RAPD. All the
techniques were carried out according to previously
described protocols with minor variations.

Overall blaTEM was the commonest genotype (85.7%),
blaCTX-M (61.9%), blaOXA(17%) and blaSHV was absent.
Antibiotic resistance integrons detected were intI1
(76.2%) and intI2 (26.2%). One or multiple resistance
genes were detected; sul2 (100%), stra-A (95.2%), tetA
(92.9%), sul1 (76%), Aad (71.4%) and tetB (50%)
followed by cat (42.9%) and aac (26.2%), which were
likely plasmid-encoded and transmissible. RFLP and
RAPD results gave a very diverse and heterogeneous
nature of the isolates. Remaining results (F2 & F3) will
be presented at the meeting.
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Introduction
Pneumocystis carinii is an opportunistic fungal pathogen
of many different animal species. The species that infects
humans is currently termed Pneumocystis jirovecii.
Pneumocystosis has been reported in a wide variety of
animals including monkeys, mice, shrews, rats, rabbits,
dogs, cats, ferrets, horses, goats, pigs and wild boars. 1
Pneumocystis pneumonia (PCP) is a potentially lifethreatening infection that occurs in immune compromised
patients. Macroscopic lesions are characterized by diffuse or
patchy, red to yellow-brown regions of rubbery firmness or
consolidation. The characteristic histologic finding is
foamy or “honeycomb” material filling alveoli, due to
the presence of numerous intra- and extracellular fungal
bodies. Foamy macrophages containing the organism are
present as well. The unequivocal identification of
Pneumocystis in histological slides is considered difficult.
Thus we used in situ hybridization as a specific detection
method.
Further, the importance of this organism in context with
lung disease in pigs is not well established and
prevalence data are rare and range from 7 to 37 %. 2,3
Materials and Methods
Paraffin-embedded lung samples from of 100 pigs from
99 different farms were used. The pigs were affected
with miscellaneous diseases but all chosen animals had
interstitial pneumonia. All samples were tested for the
presence of Pneumocystis with in situ hybridization
(ISH). An oligonucleotide probe with the following
sequence was used: 5’-gga acc cga aga ctt tga ttt ctc ata
aga tgc cga gcg a-3’. The evaluation of the slides was
done by light microscopy and the presence of the
microorganisms was scored as severe, moderate or mild.
All sections used for in situ hybridization were also
stained with hematoxylin and eosin (H&E) to evaluate
the accompanying lung lesions. To identify the found
Pneumocystis genotypes a gene sequencing analysis was
carried out on several samples with different severities of
infection.
Results
In 32 lung samples Pneumocystis were present. Their
abundance was scored as severe in 4 cases, moderate in
12 cases and mild in 16 cases. The histological analysis
revealed different grades of interstitial pneumonia and
showed that the fungi were almost impossible to detect.
Alveolar lumina were frequently filled with detached
epithelial cells, macrophages and lymphoid cells and
rarely by foamy, acidophilic honeycomb material.
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Genetic analysis showed the presence of different
genotypes of Pneumocystis carinii.
Figure 1. By ISH, Pneumocystis are discernible by their
black specific reaction lining the alveolar walls.

Conclusions and Discussion
The present data suggest that Pneumocystis carinii is
frequently involved in cases of interstitial pneumonia in
pigs. It remains to be shown whether this organism is a
mere commensal or is able to elicit substantial
pathological alterations.
References
1. Aliouat-Denis, C.M. et al., 2008, Infect. Genet. Evol.
8: 708.
2. Cavallini Sanches E.M. et al., 2007, Medical Mycol.,
45: 395.
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The frequency and distance of movements of pigs and semen between New Zealand commercial and noncommercial piggeries
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Results
Seven farm-types were created to describe typical pig
holdings and were based on pig inventory, a farm
owner’s motivation for raising pigs, and the farm’s
movement behaviour of pigs or semen. The study
showed that New Zealand has a relatively small but
widely-dispersed commercial pig industry along with a
relatively large number of non-commercial premises;

Figure 1. Frequency of movements of pigs and semen
off of farms at different distances.
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Materials and Methods
Two phases of prospective data collection were
undertaken for this study. Phase 1 consisted of a
prospective census of all known pig holdings in New
Zealand using a mailed-out questionnaire. Phase 2
consisted of an in-depth telephone interview that was
conducted on a stratified random sample of farmers that
responded to the Phase 1 questionnaire.

these industry sectors had substantial geographic overlap.
Particular features of pig and semen movement that were
identified included the existence of different frequencies
of movements on-farm versus off-farm for each of the
farm-types, movements to abattoirs constituted the
majority of off-farm movements, and that pig movements
were only rarely conducted through saleyards. Most
movements of pigs and semen occurred over distances
less than 100 km though movements of commercial
semen and commercial market pigs frequently exceeded
this (Figure 1).

Conclusions and Discussion
Knowledge of the frequency of movements of pigs and
semen among different pig farm-types is useful in
disease response planning exercises. However, the study
highlighted the knowledge deficiencies that result in the
absence of mandatory livestock identification and
tracking schemes. In an industry with substantially more
non-commercial than commercial pig-holdings, education
on biosecurity and ensuring sufficient veterinary
involvement in the non-commercial sector will remain
critical components in keeping the pig industry at its
current level of high health.
References
1. Sanson RL, 2005, NZ Vet J 53, 223-33.
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Introduction
The New Zealand pig industry benefits from the absence
of many viral pathogens which are common in much of
the rest of the world including PRRSV, TGEV, and
CSFV. Whilst the scale of the pig industry in the country
is small relative to the large dairy and lamb industries,
pigs remain an important indicator species for the
occurrence of some exotic livestock disease, such as foot
and mouth disease1.
New Zealand has a robust, but poorly described,
informal pig farming industry that is thought to operate
largely outside normal commerce streams2. This noncommercial industry periodically intersects with the
commercial industry through purchase of feed, veterinary
supplies and farm services, use of some abattoir facilities,
and commerce at livestock markets. Disease transmission
between commercial and non-commercial farms can
occur through many previously identified routes and
knowledge about the frequency of these kinds of
interactions is fundamental to accurate parameterization
of computerized disease outbreak models used by animal
health officials.
The current study was conducted with the aim of
identifying movement patterns of disease conveyors in
the New Zealand pig industry. The principal objectives
of the study were to identify the movement patterns of
potentially important disease conveyors amongst pig
holdings in New Zealand and to determine the extent of
direct and indirect interactions within and between the
commercial and non-commercial pig sectors of the New
Zealand pig industry.
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Introduction
Isospora suis causes neonatal porcine coccidiosis in 7-14
day old piglets. The animals exhibit diarrhea, dehydration,
lethargy, and the disease has a high morbidity and moderate
mortality. The development of clinical disease and
histopathologic lesions has been found to be dependent
upon the number of oocysts inoculated, and the age of
piglets upon inoculation. It was reported that the severity
of diarrhea and oocyst secretion was reduced in 3- to 6day old piglets given 20 to 30 mg of Toltrazuril/kg give
orally as a single dose1.
Materials and Methods
The investigation was conducted in a 600 sow level farm
previously established to be positive for Isospora suis
oocyst through fecalysis using modified flotation
technique. Six 28 day-old piglets naturally exposed to I.
suis and had history of pasty scouring were selected for
necropsy and were examined for microscopic lesions
associated with neonatal coccidiosis. Three of the six
piglets examined were treated once with one ml
Toltrazuril (Baycox 5% Pigdoser®) at third day of life.
The remaining three piglets were untreated animals with
any anti-coccidial product. On each piglet, an approximately
20 cm section of the ileum beginning from the ileocecal
junction was taken and intraluminally fixed with 10%
formalin. The tissue samples were immersed in 10%
formalin and transported to the laboratory for
histopathology. Cross-sections of proximal, middle and
distal of each tissue sample were embedded in paraffin
and stained using haematoxylin and eosin stains. The
cross-sections were examined under the microscope for
villi atropy and necrosis, and presence of parasites.
Results
All of the samples from the Control Group were
observed to have undergone atrophy of the villi and/or
fibrinoid necrosis of the villi tips. Only four sections
from the Treated Group showed minimal villi atrophy
and necrosis (Table 1). The samples from the Control
Group have more parasitic stages in the villi compared to
the less number of I. suis structures in the villi of the
piglets belonging to the Treated Group. The differences
of the lesion severity were both found to be significant.
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Discussion
The sections of the piglets showed that severity of villi
atrophy and necrosis were found to be less in the Treated
Group. This indicates a degree of protection against
tissue damage was afforded in this experimental group.
The presence of minimal number of parasitic stages in
the Treated Group indicates that I. suis infection was not
totally eradicated. However, the greater number of
parasitic stages in the Control Group indicates that this
led to the more severe villi atrophy and necrosis seen in
this group.
In conclusion, the histopathologic lesions of the ileum
sections taken from 28-day old pigletsindicate that the
single treatment with one ml of Toltrazuril (Baycox 5%
Pigdoser®) at third day of life led to a better integrity of
the villi and a lower number of I. suis parasitic stages at
the epithelium of the villi.
References
1. Lindsay et al., 1997. Clinical Microbiology Reviews.
19-34.
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Efficacy of Aivlosin® for control of clinical symptoms of PRDC in weaned pigs
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Introduction
Porcine Respiratory Disease Complex (PRDC) has a a
major impact on the overall health status of pigs, despite
the widely availability and routine use of commercial
vaccines against specific pathogens like Mycoplasma
hyopneumoniae (Mhyo), PRRSv and PCV2. In this
complex Mhyo is considered to play a primary role 1.
Vaccination against Mhyo or PRRSv did not appear to
protect against Mhyo-induced lesions in early (10d age)
dual infected piglets with Mhyo and PRRSv2. A possible
explanation is the decreased phagocytic capability of
macrophages infected with PRRSv2.Tylvalosin (AIVLOSIN)
is licensed in Europe for treatment of Mhyo. Studies have
shown an in vitro3, 4 and in vivo5 effect against PRRSv
and a positive effect on macrophages6. The aim of
treatment was to reduce clinical symptoms related to
PRDC.

a

PRRSv realtime RT-PCR (one-step system, IVD, Germany), bIDEXX PRRS
X3 Ab Test (IDEXX Europe, The Netherlands), cPCV2 realtime PCR (IVD,
Germany), dHPS+vir-PCR (IVD, Germany)

Conclusions and Discussion
Despite vaccinations and medications piglets showed
clinical symptoms of PRDC. The rapid response and
recovery from clinical symptoms during treatment with
tylvalosin indicates that AIVLOSIN is a valuable tool in
PRDC.
References
1. Thacker et al: 2006, Diseases of Swine 9th ed: 701
2. Thacker et al: 2000, Vaccine 18: 1244-1252
3. Stuart et al: 2008, The Pig Journal 61: 42-48
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Results
The piglets responded rapidly to treatment. At 3 days
after start of the treatment there was increased activity
and feed intake started to improve. Conjunctivitis,
coughing and sneezing was reduced. By day 5 of
treatment feed intake was restored to almost 100%
before start of clinical symptoms. After 10 days of
treatment almost no pigs showed conjunctivitis or
wasting. Following the results of the treatment with
tylvalosin there was a re-evaluation and adoption of the
treatment program and vaccination regimen.

Table 1. Diagnostic results PRRSv, PCV2, HPS
Nursery
Suckling
Age piglets
4w
7w
10w
3w
Sample
serum serum
serum Serum
EU PRRSv PCR (EUct)a + (24)
28
34
+ (43)
PRRSv ELISA (number)b + (3/5) +(5/5) + (5/5) + (3/5)
PCV2 qPCR (log GE/ml)c
+
NA PRRSv PCR (EUct)a
Nursery
Animal ID
1
2
3
Sample
lung
lung
lung abdomen
EU PRRSv PCR (EUct)a + (31)
+ (26)
X
PCV2 qPCR (log GE/ml) + (NQ) + (7.79) + (7.25)
X
HPS+vir-PCRd
+ (-)
+ (+)
+ (+)
-
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Materials and Methods
A commercial farm in Germany with finisher pigs had
shown wasting, coughing and fever for 5 months
resulting in uneven growth and pleurisy at slaughter. At
the breeder herd (230 sows) piglets from 2 weeks old and
onwards to slaughter were dyspnoeic and had a severe
cough. After weaning the piglets were sneezing and had
a seromucous nasal exsudate. Approx 20-30% of the
piglets had conjunctivitis, dyspnea, rough haircoat and
showed signs of wasting with 3-4% mortality. Sows were
vaccinated with Porcilis PRRSv (4x/year) and Respiporc
FLU3 Influenza (2.5x/year). Piglets were vaccinated
with Suvaxyn Mhyo+HPS (at 7 and 28 days of age).
After weaning pigs were treated in first week with
amoxicillin and colistin. Second week with trimethoprim-s
ulfadiazin and colistin, with unsatisfactory results. To
reduce the respiratory clinical symptoms, all pigs in the
nursery were treated with AIVLOSIN at 4.25mg/kg daily
for 14 days.

Figure 1. Production parameters Average Daily Gain
(ADG) in g/day and mortality in percentage (%)
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Pleuritis in herds with low levels of antibodies to Actinobacillus

1

Per Wallgren1, Sigbrit Mattsson 1, Maria Persson 1, Lena Eliasson-Selling 2
National VeterinaryInstitute, SVA, 751 89 Uppsala, 2 Swedish Amimal Health Service, 753 23 Uppsala, Sweden
Per.Wallgren@sva.se

Introduction
Pleuritis are often associated to Actinobacillus
pleuropneumoniae (App). Pigs in affected herds
generally have high prevalences of pigs with high
amounts of antibodies to App (1), but also herds with low
levels of antibodies to App have been attended with high
frequensies of pleuritis. This study aimed to scrutinise
the impact of secondary invading microbes in such herds.

All ELISA-systems employed A450 as cut off. The point
prevalence rate for seropositivity related to age is shown
in Table 1. Sows were generally seropositive to all
microbes, but absorbance values remained stabile.
Figure 1. Mean A450-levels of serum antibodies to App2
and App3 (dotted line) at the top, and to Pm and Ss
(dottted line) below.
2
1,8

Table 1. Prevalences (%) of serum antibodies to App,
(App2, App3 or both), Pm and Ss related to age
App+
Age,

(n) Seroneg

and Pm+

5 weeks

10

80

8 weeks

30

60

11 weeks

20

60

Pm+
Alone

Alone
and Pm+
and Ss+

Ss+

and Ss+

20
7

7

23
25

14 weeks

30

45

5

17 weeks

20

10

30

21 weeks

20

5

24 weeks

40

18

5

20

3
10

40

10

30

10

10

55

10

10

5

25

30

13

13

3

8

25

gilts

6

67

Sows, 1st par

12

67

33

Sows, 2nd par 12

75

25

Sows, 3rd par

83

17

12

5

Results
The OD-values to App2 increased from 14 to 17 weeks
of age, but remained at modest levels. The onset of App3
was not equally evident, but the OD-values increased
with time (Figure 1 top).
Serum antibodies to Pm started to increase betwen 11
and 14 weeks of age, whereas the serological response to
Ss progressed more slowly (Figure 1 bottom).
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A450

1,4
1,2
1
0,8
0,6
0,4
0,2
0
5

8
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21

24

30

50

75

>100

30

50

75

>100

Age (weeks)
2
1,8
1,6
1,4

A450

Materials and Methods
Three farrow to finish sites within a local concern with
an annual production of 22,500 fatteners were investigated.
Registrations for pleuritis ranged from 16.4 to 30.2 % at
slaughter. In total, 212 serum samples were collected in
one day. Antibodies to App serotypes 2 and 3 and to
Pasteurella multocida (Pm) were analysed with ELISA
systems (2, 3).
An indirect ELISA detecting antibodies to Streptococcus
suis (Ss) was developed. In brief, microtiter plates were
coated over night with an ultrasonicated antigen of Ss
(strain CCUG 7984). After 1 h of incubation with serum
diluted 1/100 in PBS-T the conjugate (Protein A, BioRad) was added. The reaction was stopped with H2SO4
and the optical density was read at 495 nm. A positive
control adjusted to A450 = 1.0 was added to each plate.

1,6

1,2
1
0,8
0,6
0,4
0,2
0
5

8

11

14

17

21

24

Age (weeks)

Conclusions and Discussion
Antibodies in 5 week old pigs probably reflected a fading
maternal immunity, but already at 8 weeks antibodies to
Pm were recorded in 23 % of the pigs. The reactions to
Pm preceeded those to App2, but increased further as
pigs started to mount immune responses to App2. Thus,
despite that the levels of antibodies to App2 remained at
moderate levels, App2 may well have contributed to the
pleuritis by giving acces to the pleura for Pm. The high
SDs obtained for OD-values to Pm indicated active
infections, and that pigs got infected at different times. In
contrast, the slowly rising OD-values and the low SDs
rather indicated an increased background exposure to Ss
with age.
The conclusion that Pm on site probably to a large extent
contributed to pleuritis throuh amplifying fairly mild
App-infections stress the impact of secondary infections.
As Pm not is considered able to penetrate an intact
mucosa, also an impact of other factors is implied. Mild
viral infections of unknown origin have frequently been
verified in young growers (4). Such infections may have
contributed to the initial colonisation of Pm.
References
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Comparison of the efficiency of Coglapix® with bacterin vaccines against the heterologous challenge
with A. pleuropneumoniae
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Figure 1. Comparison of the lung lesions as the percent
of total achievable lung scores
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Materials and methods
Forty, 6 weeks old pigs were divided into four
experimental groups of ten individuals and were
vaccinated at 6 and 10 weeks of age, or served as non
vaccinated control. Group 1 was vaccinated with
Coglapix®, while group 2 and 3 received two different
bacterin vaccines (Vaccine A and B). Group 4 was not
vaccinated and served as control. Both vaccine A and B
contained antigen of A.p. serotype 5, while Coglapix®
does not contain serotype 5 specific antigens. All pigs
were challenged at 13 weeks of age by aerosol
application of a virulent serotype 5 A.p strain at a
concentration of 107 cfu per animal in an aerosol
chamber by 10 minutes exposure. Pigs were sacrificed 7
days post challenge and subjected to post mortem
examination. The pathological lesions of the lung were
evaluated according to Hannah et al3. All 7 lobes of the
lung were examined and each lobe showing lesions of
pneumonia and/or pleuritis was scored with a value from
0 to 5 according to the size of the affected area. Results
were expressed as the percent of the total achievable lung
scores.

Results
Pigs in all groups revealed lung lesions typical for
porcine pleuropneumonia. They also seroconverted to
Apx II (data not shown), which confirmed the adequacy
of the aerosol chamber method used for the experimental
infection. Pigs from all vaccinated groups had lower
incidence and extension of the pathological lesions,
compared to non-vaccinated control. Pigs vaccinated
with Coglapix® had the lowest lung score and pleurisy
lesions compared to all other groups and they were the
only group in which the mean lung lesion score was
statistically significantly lower than the mean score of
the control animals.

a and b indicate statistically significant difference (p=0.0156).

Conclusions and Discussion
The protection against the Apx toxins produced by A.
pleuropneumoniae seems decisive in the prevention
against different serotypes of the pathogen. Coglapix®
confers better protection against the heterologous
challenge with the serotype, which is not included in the
vaccine, compared to the homologous bacterin vaccines,
which contain somatic antigens of the same serotype.
The reason for the better protection is most probably
related to the effective immunity against the Apx toxins
elicited by Coglapix®.
References
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2. Penrith ML et al., 2004; Infectious diseases of
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Introduction
Porcine pleuropneumonia is a highly contagious respiratory
disease caused by Actinobacillus pleuropneumoniae (A.p.).
Over 15 different serotypes of A.p. have been identified
according to their capsular antigens. Multiple serotypes
are usually present in different countries and regions.
The occurrence and prevalence of serotypes evolves and
changes over time. A clear shift in predominant
serotypes within a specific region compared to previous
years can be observed1. There are also numerous evidences
that multiple serotypes of A. pleuropneumoniae can be
present even at the same farm. Preventive vaccination thus
should not be concentrated only on specified serotypes,
but an effective vaccine should induce protection against
various serotypes. Apx toxins I, II and III are considered
the most important factors of virulence of A.p., together
with LPS 2. They are all immunogenic and can elicit
protective immune response. Coglapix® is an inactivated
vaccine containing toxoids of Apx I, Apx II and Apx III
and a safe concentration of LPS. The aim of the
presented study was to confirm the efficacy of
vaccination with Coglapix® against the heterologous
challenge with a serotype 5 A.p. strain.
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Comparison of four different Actinobacillus pleuropneumoniae lung lesion scoring systems
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Introduction
Actinobacillus pleuropneumoniae (App) causes pleuritis
and fibrinous-necrotizing pneumonia in pigs. The
presence of these App-like lesions is frequently assessed
by means of a visual estimation. This evaluation,
however, is a subjective method that can bias the
information obtained. The main objective of this study
was to compare four different App lung lesion scoring
systems.
Materials and Methods
Fifty 12 week-old male pigs were challenged intranasally
with 1.5x108 CFU in a 1.5 ml dose of a serotype 1 strain
(SHOPE 4074, ATCC 27088) in 5 different experimental
trials. One week after the challenge, all animals were
weighted and necropsied. At post-mortem examination,
four different lung lesion scoring systems were
performed: 1) Slaughterhouse Pleurisy Evaluation
System (SPES)1, in which the presence of App-like
lesions was scored from 0 to 4; 2) Hannan lung scoring
system2, in which the extension of App-like lesions was
scored from 0 to 35; 3) Image analysis, in which
percentage of lung area affected by App-like lesions
(area of affected lung / total area of lung*100) was
calculated by means of Image J software from a lung
picture 3 ; and 4) ratio of lung weight over the weight of
the pig (lung weight/body weight*100). This fourth
method was performed only in the 24 animals included
in the last two trials. In addition and in order to confirm
App presence, a lung swab was taken from all animals
and processed for bacterial isolation.
An analysis of variance using the Tukey correction
/adjustment procedure was used for mean comparison of
percentage of lung weight/body weight in animals with
and without App-like lesions. Linear regression analyses
between the four different scoring methods were done. Pvalues <0.05 were considered statistically significant.
Results
App-like lesions were observed in 34 out of 50 (68%)
pigs. App was isolated from the lung swabs of all these
34 piglets but one, and in 2 animals without evidence of
fibrinous-necrotizing pleuropneumonia. Animals showing
App-like lesions showed a higher, although not
significantly, lung/body weight (1.28±0.61, n=15)
compared to animals without these lesions (0.95±0.23,
n=9). A significant correlation between all lung lesion
scoring systems was found, with the exception of the
SPES score with the lung/body weight (Table 1).
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Table 1. Regression analyses among the four evaluation
methods for App-like lesions.
Lung lesion scoring system comparison
SPES versus Hannan score
SPES versus image analysis
SPES versus lung/body weight
Hannan score versus image analysis
Hannan score versus lung/body weight
Image analysis versus lung/body weight

R2
0.71
0.84
0.15
0.93
0.21
0.17

p-value
0.000
0.000
0.055
0.000
0.023
0.042

Conclusions and Discussion
The evaluation systems studied here measure different
concepts. The Hannan score and image analysis indicate
lesion extension; SPES mainly offers localization of the
lesion and ratio lung/body weight reflects the increase in
lung weight due to the lesion. Since most of the
comparisons among methods yielded no significant
differences, it should be concluded that all systems could
be useful in the assessment of App-like lesions. Only
comparison between SPES and lung/body weight did not
offer a significant correlation. However, the number of
lungs scored with the latter system was lower (n=24)
than that of the other methods (n=50).
Acknowledgements
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Eradication of Actinobacillus pleuropneumoniae in a Korean swine farm using tulathromycin(Draxxin)
and a florfenicol feed additive
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Introduction
Porcine pleuropneumonia caused by Actinobacillus
pleuropneumoniae (APP) is one of the most important
respiratory diseases of swine (1). It is normally
controlled by management interventions and the strategic
administration of antibiotics and vaccines. Partial or
complete depopulation strategies have also been used.
The objective of this project was to eradicate APP from a
400 sow farm by combining antibiotic treatment and
temporary depopulation of nursery and grower
accommodation.

Lung evaluation at slaughter check
Date
No.
Positive (%)
Pre
April. 09
20
6(30%)
eradication
June. 07
20
2(10%)
(2010)
Oct. 11
20
7(35%)
Post
Aug. 30
30
0(0%)
eradication
Sept. 28
30
0(0%)
(2011)
Oct. 20
30
0(0%)
Nov. 18
30
0(0%)
Dec. 16
30
0(0%)

Table 2. Number of positive samples by PCR detection
in trachea and lung tissues in slaughtered pigs
Date
No.
Positive (%)
Pre
April. 09
20
2(10%)
eradication
June. 07
20
0(0%)
(2010)
Oct. 11
20
3(15%)
Post
Aug. 30
20
0(0%)
eradication
Sept. 28
20
0(0%)
(2011)
Oct. 20
20
0(0%)
Nov. 18
20
0(0%)
Dec. 16
20
0(0%)
Discussion
The farm is now considered to be APP negative (January
2012). Eradication was achieved with a combination of
herd closure, partial depopulation and strategic use of
anti-infectives. It is known that APP may survive on
the surface of the tonsils, where the organisms may be
relatively inaccessible to antibiotics. Choice of drug and
treatment duration are therefore important parameters.
Draxxin has been shown to provide 9 days of activity
against APP from a single injection (3) and was
administered twice to piglets. Florfenicol treatment of
breeding animals was continued for 3 weeks. The
program appears to have been successful in eradicating
APP from this farm..
References
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Results
No detrimental effects were seen from treatment.
Following the eradication program there were no clinical
signs suggestive of APP in nursery or finisher pigs. No
lung lesions suggestive of APP were found in slaughter
checks (Table 1) and no APP antigen was detected by

Table 1.
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Materials and Methods
The study farm was a 400 sow, one site pig production
system. It was opened in 2005 and was PRRS negative.
APP clinical signs started from the spring of 2009, after
the introduction of new breeding pigs. Attempts at
control using a commercial toxoid vaccine including
APP and an autogenous vaccine were unsuccessful.
Disease was severe especially after big temperature
differences or in dry winter conditions with low humidity.
Strategy
The eradication strategy combined herd closure and
depopulation of nursery and grower accommodation with
strategic anti-infective treatment. The herd was closed
from Feb. to Aug 2011 (7 months) and all nursery and
grower housing was depopulated from Feb to March
2011. All pigs except sows and boars were moved
outside the farm. The empty facilities were completely
cleaned and dried after disinfection. After the removal of
the nursery and growing pigs, florfenicol was administered
to the breeding herd in feed at an inclusion rate of 40 ppm
for 3 weeks from March 2011. In addition all piglets
were injected with 2.5 mg/kg tulathromycin (Draxxin) at
7 days of age and at weaning at 28 days of age.
Separate needles were used for each litter. This
continued from March to May (3 months). Nursery pigs
were vaccinated against PCV2, CSF and FMD, but no
APP vaccines were used.
Confirmation of APP Eradication
Slaughter checks for lung lesions were done from August
to December 2011 (total 5 months). During this time
lung and trachea samples from slaughtered animals were
also tested for APP with PCR

PCR (Table 2). APP negative replacement gilts were
introduced to the farm from September 2011 and no
animals showed subsequent signs of APP
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Induction of mucosal and systemic immune responses by the surface-displayed neutralizing epitope of
ApxIIA exotoxin in saccharomyces cerevisiae for oral vaccination in mice
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Seoul National University, Seoul, Korea, mk6471@snu.ac.kr
Introduction
Saccharomyces cerevisiae, which is used for the oral
application of vaccines and drugs, was engineered to
anchor the neutralizing epitope of ApxIIA on the outer
layer of the cell. The neutralizing epitope of ApxIIA
(ApxIIA#5)
was
derived
from Actinobacillus
pleuropneumoniae serotype 2 Korean isolate. This study
was to organize the neutralizing epitope of ApxIIA
exotoxin expressed in S. cerevisiae and to investigate the
effect of the transgenic yeast vaccine on immune
response in mice by oral delivery of the transgenic yeast
expressing ApxIIA.
Materials and Methods
Five-week-old C57BL/6 mice were orally administrated
with the transgenic yeasts at ten days intervals, 3 times,
dividing into three groups: the mock control, the mice
fed with the vector-only S. cerevisiae (vector control)
and with the surface-displayed ApxIIA#5 expressed in S.
cerevisiae (vaccinated). After immunization of mice,
ApxIIA specific antibodies were measured in serum by
ELISA. Dendritic cells (DC) and T cells were generated
from bone marrow and spleen of the experimental mice.
Activation of DC and CD4+ T cell proliferation after
stimulation with ApxIIA were evaluated by FACs
analysis. In addition, peyer’s patch and lamina propria
cells were isolated from the small intestine of the mice
and analyzed for mucosal immune responses by
ELISPOT assays.
Results
Treatment of immature DC with the surface-displayed
ApxIIA#5 expressed in S. cerevisiae induces a strong
upregulation of surface marker MHC classII, CD40, and
CD86 molecules. The DC-stimulatory potential of the
transgenic yeast was also proven by the induction of the
cytokines TNF-α, IL-12p70, IL-1β, and IL-10.
Presentation of ApxIIA on activated DC to T cells from
the experimental mice after a third immunization elicited
specific proliferation of CD4+ T cells. Moreover specific
IFN-γ and IL-4 ELISpot responses were present in CD4+
T cells of the vaccinated mice. Antigen specific IgG or
IgA antibody-forming cells (AFCs) were increased
significantly in peyer’s patch of the vaccinated group.
Lamina propria showed a predominance of IFN-γsecreting cells in the vaccinated group (p<0.001).
ApxIIA-specific IgG1 subclass has no differences among
the experimental groups, while ApxIIA-specific IgG2a
subclass increased significantly in the vaccinated group
(p < 0.01).
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Conclusions and Discussion
These results demonstrated that the oral administration of
S. cerevisiae expressing the surface-displayed ApxIIA#5
may induce mucosal and systemic immune responses.
Also, a preponderance of IFN-γ responses and ApxIIAspecific IgG2a subclass indicated the induction of Th1type immune response.
Acknowledgement
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for Veterinary Science and Research Institute of
Veterinary Science, Seoul National University, Republic
of Korea.
References
1. Kim JM et al.: 2011, Biosci Biotechnol Biochem 74:
1362
2. Shin SJ et al.: 2005, FEMS Immunol Med Microbiol
43: 155

Oral Sessions

NO-197

| Swine Production/Nutrition/Feed-NUTRITION/DISEASES |

Effects of Saccharomyces cerevisiae boulard II feeding to the sows on suckling piglets exudative
epidermitis outbreak control
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Introduction
Staphyloccocus hyicus is well known as the exudative
epidermitis (EE) causing agent in piglets. Skin lesions of
exfoliation, exudation and crusting start on the head
before extending. The so-called “greasy pigs” are mainly
encountered in gilts litters or when new genetics is
introduced on farm. Besides the apparent contagiousness
of the disease, not all the littermates are always affected
and the other litters may not be concerned. The sick
animals will not die but will perform badly and become
an economic loss. Antibiotherapy (β-lactams) to the sows
and the piglets remains the main curative action, but the
new viral pathologies (PCV2, PRRS…) look like an
increasing risk factor to widen the spread of the bug in a
farm1, 2. Interestingly, high performing and/or new units
are more subject to this type of pathological outbreak.
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Discussion
The optimization of the digestive and environmental
ecosystems balance may look weird as the entry door to
treat this type of disease. However, it has been recently
suggested that the preferred route of piglets’
Staphylococcus contamination is oral when sucking their
mother 4; hence, the inclusion of a probiotic as part of the
solution due to their known role in competitive exclusion
against pathogens 5, 6.
Playing around the herd immune system reinforcement
via antioxidant compounds seemed a good approach in
this case, but evaluating the immune status of a herd
remains not easy either.
The sows’ environmental microbial pressure looks key
too, highlighting the importance of the barrier flora.
One of the limits of this testimonial lies in the fact that
several parameters have been modified at once. However,
the consistent improvement thanks to this solution points
out that the presence of Staphylococcus hyicus is not
triggering the disease as sows still carry some.
Therefore, in situations where sows immunity and
microbial balance of the farm are severely challenged, a
global management of the production unit hygiene status
looks promising.
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Materials and Methods
Fifteen farms with an occurrence of exudative
epidermitis in 25-100% of the litters and with 60-80% of
the piglets affected within a litter and where classical
treatments were applied have been surveyed for 2 years
in France.
In most of the visited farms, postpartum dysgalactia
syndrome (PDS) 3 of the sows was associated with an
early outbreak of the epidermitis (day 4-5 after birth).
Thus, with piglets striving to eat, they fight and injured
themselves (scratches, bites, cuts) in the head, creating
then new targets for Staphylococcus contamination.
Based upon the failure of the standard measures leading
to an increasing resistance of Staphylococcus to
antibiotics, to a limited intestinal and skin barrier flora of
the sows and to the boosting effect of PDS on EE spread
in a herd, a new approach has been proposed:
- enhance the herd immunity with higher level of
vitamin E (150 mg/kg) and organic selenium (0.25
ppm) through the feed
- stop the antibiotic prevention of the sow prior
farrowing
- stabilize the fecal flora by giving 109 cfu/kg of the
live yeast S. boulardii (CNCM I-1079) during
gestation and lactation, supported by 2-3 g (4-6 x 1010
cfu) of the same yeast strain during the first 6 batches
of sows, 3 days around parturition
- revised disinfection procedure completed by the
spray of a surface bacterial biofilm (Manure PRO,
1g/m²)

Results
Quick changes were observed: the recurrent pathology
disappeared between the first to the third group of sows
newly fed, with no more clinical signs on piglets. The
spray of lactic acid bacteria on walls, equipment and
animals in more resisting places helped solving out the
problem.
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Herd performance and financial returns before and after the introduction of Porcilis PCV to a farm
already using a different PCV2 vaccine
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Materials and Methods
The study farm is run on two sites. The farrowing unit
houses 2,500 sows, from which 600 piglets (weaned at 2124 days of age) are sent twice a week to the fattening unit
on a separate site. The health status of the farm is very
good, with only 3-5% losses from weaning to finishing. In
the past, a commercially available PCV vaccine had been
given to the pigs, a single dose at 25-30 days of age. When
Porcilis® PCV became available in Thailand, the farmer
decided to use the new product in the same way, and to
compare the performance of the two vaccines in piglets
weaned from the same group of sows. Three batches of
pigs were vaccinated as in Table 1.
Table 1. Group and weaning date of piglet
Batch
1
2
Former
Porcilis
Group
vaccine
PCV
Weaned 13/08/2010
16/08/2010

3
Former
vaccine
19/08/2010

Results
The production and economic performance results are
shown in Table 2.
Table 2. Performance figures for each batch
Batch 1
Batch 2
% loss
5.83%
1.11%
ADG
621
678
FCG
37.95
36.03
Medicine cost/pig
51.32
35.24
Cost / kg (THB*)
53
50
Cost / 100kg pig
5,300
5,000
% CV
11.9
9.5

Batch 3
0.83%
646
36.57
37.99
51
5,100
10

*30 THB (Thai baht) = 1 USD

Batch 2 which was vaccinated with Porcilis® PCV
performed better with respect to ADG, FCG, medication
costs and pig production cost per kilogram. More
importantly, the weights of this batch at slaughter were
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more uniform than those treated with the other vaccine
(see Figure 1).
Figure 1. Distribution of slaughter weights for 3 batches
Distribution of pig slaughter weight in each group
60
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% of pig

Introduction
Porcine Circo Virus type 2 (PCV2) has a major
economic impact on the pig industry (1). PCV2
vaccination is one of tools to reduce the problem caused
by this pathogen (2). Porcilis® PCV, a PCV2 vaccine,
was launched by Intervet in Thailand at the end of 2010.
The aim of this study was to compare Porcilis® PCV
with other another commercial vaccine with respect to
production performance and financial return.
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The calculated cost per 100 kg (Table 2) of pigs in the
Porcilis PCV-vaccinated batch represents a saving of 300
and 100 THB over batches 1 and 3 respectively.
Assuming the cost of the previous vaccine to have been
55 baht per dose, and the price of Porcilis PCV, 75 baht
per dose, the farmers extra investment in Porcilis PCV
was 20 THB more per pig than for the other vaccine. But
he gained 300 and 100 THB per pig respectively in
production costs over the other batches. The Return On
Investment (ROI) was thus 1,500% (300/20 = 15) and
500% (100/20 = 5).
Conclusions and Discussion
This study showed that the differences in performance
parameters were not large between the batches using the
different vaccines. However, the uniformity of the
finished batches were very different, the Porcilis® PCV
vaccinated batch being more uniform , ie having the
lowest Coefficient of Variation (CV).
It was this feature which carried the economic benefit for
the farmer, with a ROI over the former vaccine of 500%
and 1,500%.
It can be postulated that the duration of immunity
induced by the vaccines would have played a part in the
differences observed in this study (3).
References
1. Andraud et al. 2009, J Preventive Veterinary
Medicine 92 : 38-51
2. Opriessnig et al. 2008, J American Association of
swine Veterinarians : 119-120
3. Eggen et al. 2010, Proc. O.133 21st IPVS Vancouver.
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Labor cost savings after using the mixed PCV2 and Mycoplasma hyopneumonia vaccine in Korea
Yusik Oh1, SangHun Kim1, Hyein Park1, ChangSeob Shin1, SungIl Kim2
1
Boehringer Ingelheim Vetmedica Korea Ltd., Seoul, South Korea
2
Jeilfeed., 136 Techno 2Ro, Yusung-Gu Daejon, Korea, Yusik.oh@boehringer-ingelheim.com
Introduction
Porcine circovirus associated disease (PCVAD) and
Enzootic pneumonia (EP) is a major cause of respiratory
disease among pig herds globally.
Recently, a registration was granted in Korea for mixing
a PCV2 and a Mycoplasma hyopneumoniae vaccine. The
ability to mix these two products does not only provide
significant protection against both pathogens, but also
reduces the number of injections, eliminating the animal
stress and labor required for a second injection (1, 2).
The purpose of this study is to evaluate the labor cost
savings from the use of mixed PCV2 and M. hyo
vaccines (FLEXcombo®) in Korea.

Table 1. Number of animals included in the study
Farm
A
B
C
D
Before
1559
1753
120
432
After
1651
1716
142
444
Discussion
It was found that labor cost savings per pig by applying
the mixed vaccine were larger on the small-sized farms
than on the large-sized farms, and in the case of largesized farms, absolute vaccination cost savings per year
were more significant than on the small-sized farms.
The mortality rate was the same before and after the use
of FLEXcombo®, illustrating that the mixed vaccine is
as effective as applying a PCV2 and an M hyo vaccine
separately.
Higher farm productivity may be expected by investing
the extra saved time in other farm work.
References
1. Eichmeyer (2009) Proceedings of the AASV, P299.
2. Sanz (2011) Proceedings of the ERPD, P155.
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Results
Reduction of vaccination costs per pig in the large-sized
farms, A and B, were KRW 36 and KRW 51, respectively,
and those in the small-sized farms, C and D, were KRW
187 and KRW 109, respectively. Each of the farms A, B,
C and D were able to save, annually, KRW 957,831,
KRW 1,844,924, KRW 448,448, and KRW 787,452,
respectively, by using the mixed vaccine (Figure 1).
There was no statistically significant difference in the
mortality rates of each farm before and after using the
vaccine mixture. Across the four farms, mortality was
7.1% before and 7.4% after.

(1 USD = 1050 KRW)
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Materials and Methods
In this study, farms were divided into two groups: largescale farms of over 1,000 sows and small-scale farms
below 300 sows. Farms A and B use the farrow-to-feeder
system, and are 1100 and 1500 sow farms, respectively.
While Farms C and D use a farrow-to-finish system, and
are 100 and 300 sow farms, respectively. Before using
the mixed PCV2 and Mycoplasma hyopneumonia
vaccine at 3 weeks of age, pigs were vaccinated at 1
week of age with Respisure-one and at 3 weeks of age
with Ingelvac CircoFLEX. To compare labor costs, the
date of vaccination, number of piglets and workers, total
time to vaccinate and farmer salaries were recorded at
each farm from three batches before and 3 batches after
(FLEXcombo®). Additionally, the mortality rates were
recorded. Farmer salaries were converted into basic work
time (192 hours/month) to calculate labor costs per
minute, and vaccination costs were calculated by
multiplying time consumed to vaccinate by labor costs
per minute. The results were used to assess labor costs
for vaccination per pig and annual savings were
calculated by farm size.

Figure 1. Labor cost savings per pig and each farm per
year
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Comparison of mortality rates in male pigs reared using either physical castration or vaccination with
Improvac® as the method to reduce boar taint
Zhinan Liu2, David Hennessy1, Frank Dunshea3, Min Chen2
Private Consultant, Warrandyte, Australia, 2Pfizer Animal Health, Shanghai, China, 3University Of Melbourne,
Melbourne, Australia
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Introduction
In China, as in most countries, male pigs are physically
castrated during the first week of life, primarily to reduce
boar taint. The procedure is traumatic and leaves an open
wound, creating opportunities for bacterial infection and
other complications. Improvac (Pfizer) is a vaccine
alternative to castration that generates an immune response
to endogenous gonadotrophin releasing factor (GnRF).
Male pigs are left entire but are administered two doses
of vaccine later in life. There have been many anecdotal
reports that castration results in a small but significant
level of mortality and a meta-analysis of animal
withdrawal rates from Improvac studies conducted in
Europe confirmed that this is the case (1). The aim of
this study was to compare the impact of these methods of
boar taint control on pre- and post-weaning mortality
under Chinese conditions.
Materials and Methods
A total of 24 controlled studies, involving a total of
3,670 castrates and 3,733 intact male pigs, were run on
commercial farms in various provinces of China. The
trials were designed primarily to compare the impact of
using Improvac, to control boar taint, on growth
performance. At birth, pairs of male pigs within litters
were randomly assigned to either “castrate” or “vaccinate”
treatments. Pigs in the castrate treatment were physically
castrated at a few days of age according the practices for
that farm. The males assigned to “vaccination” were left
as intact males and later vaccinated with Improvac.
Two, 2 mL doses of Improvac were administered
subcutaneously to the intact males; the first dose at
approximately 16 weeks of age and the second 4 weeks
later at approximately 20 weeks of age. All pigs were
slaughtered between 24 and 26 weeks of age. Pigs were
housed, by treatment, in pens at the normal farm stocking
rates. In 22 of the 24 studies deaths were recorded from
birth to weaning, and again from weaning to slaughter.
In the remaining 2 studies deaths were only recorded
from weaning until slaughter. The results were
summarized by study and then subject to a residual
maximum likelihood (REML) meta-analysis with
vaccine treatment as the fixed effect and study as the
random effect.
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Results
Pre and post weaning mortality is shown in Table 1. The
castrate pre-weaning death loss was higher than in the
non-castrated males in 21 of the 22 studies where preweaning loss was recorded.
Table 1. Total pre and post-weaning mortality across
up to 24 Improvac field trials in China.
Total no. pigs
enrolled at birth
No pre-wean deaths
(%)
Total no. pigs
enrolled at weaning
No post-wean
deaths (%)

Castrates

Improvac

2,926

2,927

234
(8.0%)

151
(5.2%)

3,670

3,733

697
(23.4)

658
(21.4)

P value

P<0.001

P>0.05

The castrate post-weaning death loss was higher than in
the vaccinated treatment in 12 of the 24 studies; the
death rate was equal in 5 studies and lower than in the
vaccinated treatment in 7 of the 24 studies.
Pigs sold per sow per year is an important indicator of
farm performance. Assuming an average litter size born
alive of 10.5 and 2.1 litters per sow per year, and using
the pre and post weaning mortality rates reported above,
the overall improvement for the use of Improvac was
+0.4 extra pigs sold per sow per year. In 19 of the 22
studies where both pre- and post-weaning losses were
monitored the pigs sold per sow per year was higher in
the non-castrated pigs. It was equal in 1 study and lower
in 2 studies.
Discussion
The design, and the large number, of studies undertaken
provide a unique database of pigs monitored from birth
until slaughter under Chinese conditions. This analysis
confirms the European finding that physical castration
increases pre-weaning mortality in male pigs (1) leading
to lower pigs sold per sow per year.
References
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Evaluation of two antimycotoxin agents to decrease the bioavailability of zearalenone in diets for gilts.

1
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NUTEK S.A. de C.V. 7 norte 416. Tehuacan, Pue. 75700 México. jcmedina@grupoidisa.com
2
Investigación Aplicada S.A. de C.V. 7 Norte 416. Tehuacán, Pue. 75700 México

Introduction
Zearalenone (ZEA) is a mycotoxin with estrogenic
effects, it is usually found as a contaminant in maize,
wheat and sorghum. The estrogenic effects of
zearalenone manifest in the urogenital system, swine
being the most sensitive animals, particularly gilts which
develop vulvovaginitis and enlargement of mammary
glands and reproductive tract. Thus, commercial
products have been developed in order to reduce the
bioavailability of this mycotoxin. The objective of this
study was to evaluate the toxic effects that result after
consuming 1.2 mg/kg ZEA in gilts, and the ability of two
commercial antimycotoxin agents to reduce the
bioavailability of this toxin during a period of 52 days.
The Mexican product (A) is an organoaluminosilicate
and the US product (B) is a product based on cell walls
(manno-oligosaccharides).

Control diet
Intoxication
diet
Challenge A
Challenge B

Mexican
adsorbent kg/t

US Adsorbent
kg/t

ZEA
mg/kg

0

0

0

0

0

1.2

1.5
0

0
1.5

1.2
1.2

Conclusion and Discussion
It can be concluded that the Mexican product reduces the
bioavailability of this toxin because there is a combination
in the gastrointestinal tract with a determined quantity of
ZEA, while the US product did not show the ability to
reduce bioavailability of this mycotoxin.
References
1. Fierro JA et al., Atualidades em micotoxinas e
armazenagem de graos. 2008.
2. EFSA Journal 2011; 9 (6):219.
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Treatments

Control diet
Intoxication diet
Challenge A
Challenge B

% weight of reproductive organs
related to the weight of the animal
Means ± standard error
0.135 ± 0.172 a
0.256 ± 0.196 b
0.161 ± 0.179 ab
0.286 ± 0.382 b

All gilts sacrificed and the reproductive organs dissected
in order to measure dimensions, width, length and weight.
The weight percentage of the reproductive organs in
proportion to the animal weight was calculated.
Samples for histopathological assays were collected from
the reproductive system as well as organs that seemed to
have lesions of any kind.
Results
The toxic effects of ZEA were observed macroscopically; an
increased vulva size and reproductive organs was observed
while the negative group lacked these characteristics.
There were statistically significant differences in the
relative weight percentage of the reproductive organs;
the values are show in the table No. 1. In the group with
ZEA and Mexican product the effects of the toxin were
decreased: 78.5 %, but no in the group with US product.
Histopathological assays confirmed these effects.
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Material and Methods
24 gilts were selected, recently weaned and placed in
individual cages. The first seven days were for
adaptation. Afterwards each animal was assigned one of
the four experimental diets, which were identified as:

Treatments
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A single fixed time insemination following ovulation induction by buserelin injection at 86 hrs after
weaning in sows generates good fertility and prolificacy

1

H Swarts1, S Rubion2, V de Haas 2, P Cox2 , M.A. Driancourt2
MSD Animal Health, Global Swine Business Unit, Boxmeer, The Netherlands , 2MSD Animal Health/Intervet Pharma
R&D, Beaucouze, France , marc-antoine.driancourt@merck.com

Introduction
In most management systems, weaned sows are re-bred
when they display estrus within 10 days following
weaning. However, owing to the variability in the
weaning to estrus interval, successful breeding of
weaned sows involves tedious and time consuming estrus
detection sessions by skilled staff, followed by multiple
(2 or 3) inseminations.
The aim of this study was to assess whether injection of a
GnRH agonist, buserelin (Receptal®) at a set time after
weaning, followed by a single fixed time insemination
would be associated with similar fertility and prolificacy
results as following 2 AI’s post estrus detection.
Materials and Methods
This clinical field trial was run (versus a negative
control) in 6 commercial herds in France, Spain and
Germany (two farms in each country). At weaning, 441
sows (20% primiparous and 80% multiparous) were
randomly assigned to a treated or control group, based on
their parity and number of piglets born alive. Inclusion
criteria specified a minimum litter size at the previous
farrowing (at least 8), and a non-excessive fat loss
between farrowing and weaning (i.e. not exceeding 30%,
based on dorsal fat thickness). Treated sows received an
injection (i.m. in the neck) of 2.5ml Receptal® (10 µg
buserelin) (at 86 +/- 3h after weaning) and were
artificially inseminated once 30-33h later, in the presence
of a boar, to confirm estrus. In control sows, estrus was
detected twice daily (morning and evening) between
days 4 and 7 post weaning and sows were inseminated
twice 12h apart, starting in the morning/evening after the
first positive estrus detection. Commercial fresh semen
of equal quality was used for treated and control sows.
At the end of pregnancy, the number of sows farrowing
and their litter size (total and live piglets) were recorded.
At farrowing, 213 treated and 206 control “per protocol”
sows were available. Their respective mean parity, litter
size at previous farrowing, dorsal fat loss during lactation
and duration of lactation were similar between groups.
Results
97.1 % of the control sows (200/206) displayed estrus
over a three day period, namely days 4, 5 or 6 and were
inseminated. A high proportion (192/213, 90.1%) of
treated sows displayed estrus at the time scheduled for
fixed time insemination (Day 5). The significant
difference between groups (P<0.001) in the proportion of
females inseminated at the scheduled timings was linked
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to 11/21 treated sows initiating estrus on day 6, one day
later than expected.
Fertility of the treated sows proved to be similar
(166/192, 86.5%) to that of control sows (169/200,
84.5%). The total number of piglets born and number
of live piglets was also similar in treated and control
sows. No interactions between treatment and parity were
detected for these prolificacy measurements.
Table 1. Fertility and prolificacy of the sows
N of sows inseminated
Overall fertility at farrowing
Fertility multiparous sows
Fertility primiparous sows
Total N piglets born
N live piglets

Receptal®
192
86.5%
(166/192)
88.1%
(141/160)
78.1%
(25/32)
13.6+/- 3.8
12.5+/- 3.6

Control
200
84.5%
(169/200)
84.1%
(138/164)
86.1%
(31/36)
13.7+/- 3.2
12.8+/- 3.0

Conclusions and Discussion
It is concluded that a single fixed time AI without estrus
detection following ovulation induction with buserelin
may be implemented to reduce the labor associated with
estrus detection and the breeding costs (semen) without
detrimentally affecting fertility and prolificacy. The
protocol tested in this trial proved to deliver robust
reproductive performance results in three countries using
sows of different breeds run under different
managements. To be successful in every day practice, the
timings used in this study (Buserelin injected at 86 +/- 3h
after weaning and AI done 30-33h later) will need to be
carefully respected.
Acknowledgements
To Klifovet (Germany), TPC Biomed (Spain) and CTPA
(France) for excellent support.
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Follicle development and number of ovulation in the ovarian tissue of gilts infected by porcine
reproductive and respiratory syndrome virus
D. Phoophitphong1, E. Olanratmanee1, S. Srisuwatanasagul2, S. Wangnaitham3, R. Thanawongnuwech3, P. Tummaruk1
1
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) has been isolated from the ovary of the female
pigs and may be involve with the reproductive failure in
gilts and sows5. PRRSV can induce apoptosis in germ
cells from testes, alveolar macrophage and mononuclear
cells from lymphoid tissues3,4. Nevertheless, little
information about the pathogenesis of PRRSV infection
in the gilts ovary has been done5. Furthermore, the
influence of PRRSV infection in the ovary on follicle
development has not been elucidated. The aim of the
present study was to determine follicles development and
number of ovulation in the ovarian tissue of gilts infected
by PRRSV.

Conclusions and Discussion
PRRSV in the gilt ovary is mainly found in the
macrophages in the ovarian tissue5. Follicular count
using PCNA immunohistochemistry revealed that no
differences between number of follicles in negative and
positive PRRSV ovarian tissues. This indicated that
PRRSV might not affect the number and type of follicles
in the gilts ovarian tissue. This is in agreement with
earlier studies1, 5. However, a high variation on the
number of primary follicles in the PRRSV positive
ovarian tissues was remarked (Table 1). This indicated
that abnormal follicles development may occurred only
in some gilts. Additional works will be carried to
determine the occurrence of apoptosis and also some
additional number of gilts will be added.
References
1. Benson, J.E. et al., 2001. Theriogenology 56:777-785.
2. Olanratmanee, E. et al., 2011. Trop. Anim. Health
Prod. 43:451-457.
3. Sur, J.H. et al., 1997. J. Virol. 71:9170-9179.
4. Sur, J.H. et al., 1998. Vet. Pathol. 35:506-514.
5. Sur, J.H. et al., 2001. Vet. Pathol. 38:58-66.
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Results
On average, the total number of follicles in negative and
positive PRRSV ovarian tissue was 21.6±3.1 and
19.2±2.7, respectively (P=0.56). Number of primordial,
primary and growing follicles and ovulation rate in
PRRSV positive and negative ovarian tissues are

Table 1. Number of primordial, primary and growing
follicles in PRRSV positive and negative ovarian tissue
Follicle
PRRSV
Positive
Negative
Primordial
12.2±6.7a
14.0±7.4a
a
Primary
6.4±4.5
6.0±1.3a
a
Growing
0.6±0.2
0.5±0.2a
a
Ovulation rate
15.0±2.9
16.7±5.3a
a
The same superscript within a row do not differ
significantly (P>0.05)

Oral Sessions

Materials and Methods
Ovarian tissue sections were obtained from 19 Landrace
x Yorkshire crossbred gilts aged 267.8±19.2 days and
weighted 145.7±11.8 kg. The genital organs were
collected from slaughterhouses, placed on ice and
transported to the laboratory within 24 h of culling.
Ovulation rate was defined as the total number of
corpora lutea (CL) from both ovaries. The ovaries were
fixed in 10% neutral-buffered formalin for 24-48 h,
processed by an automatic tissue processor and
embedded in paraffin block. The paraffin embeddings
were cut into 5 m thick by using microtome. At each
ovarian tissue, two sections were cut and each section
was placed on a separate slide. One section was used to
determine PRRSV infection using immunohistochemistry2,
while another was stained by PCNA immunohistochemistry. For the PCNA sections, the follicles were
categorized as primordial, primary and growing follicles
and were quantified under light microscope. The number
of follicles was expressed as the total number of follicles
per 100 µm2 of the tissue section. The gilts were
classified on the criterion of body weight (≥150 kg, n=7
versus <150 kg, n=12) and the present or absent of
PRRSV in the ovarian tissue (positive, n=10 versus
negative, n=9). Multiple analysis of variance was used to
analyze the effect of body weight and PRRSV infection
on the number of follicles. P<0.05 were regarded to be
statistically significant.

presented in Table 1. The number of primary follicles in
gilts with a body weight of ≥150 kg was higher than gilts
with a body weight of <150 kg (8.9±1.1 versus 4.6±0.8,
P=0.007).

IPVS 2012 KOREA
RO-204

| Reproduction/Breeding/Genetics-BREEDING |

Novel extender for boar semen preservation at fluctuating temperatures

Clara Malo1, Yahya Dahmani1, Raquel Ausejo1, Juan Luis Úbeda.1
Magapor SL. Parque Científico Tecnológico Agroalimentario Valdeferrín-Aula Dei, Calle 5: 50600 Ejea de los
Caballeros (Zaragoza) Spain
Introduction
Long term preservation of boar spermatozoa is an
important issue in pig production. The generally
accepted method for semen preservation is maintaining
at 15ºC in a wide variability of extenders. Although
precautions are taken, temperature fluctuation in semen
storage may occur during transport or even in farms due
to lack of equipment and extreme weather temperatures.
It has been reported that boar semen has a limited
capacity to maintain quality at low temperatures1. A new
pig extender is designed to afford protection against
temperature changes.

Figure 1. Semen quality after 10 days conservation in
terms of total motility (TM), progressive motility (PM),
viability (VIAB), acrosome integrity (NAR), test
hypoosmotic (HOST) and resistance osmotic (ORT)
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Material and Methods
The basic extender used in this study comprised sugar,
antioxidants and a cryoprotector. Heterospermic sperm
samples were diluted to a final sperm concentration of
approximately 37x106 spermatozoa/ml with our
experimental extender, and stored at three different
temperature conditions: fluctuating temperature from 5ºC
to 20ºC (T1), 5ºC (T2) and 15ºC (T3) for 5 and 10 days.
At each time point, sperm quality was in vitro evaluated
by assessment of motility by using an Integrated
Semen Analysis System (ISAS®;Proiser; Spain),
viability, plasma membrane functionality (hypoosmotic
swelling test), acrosome integrity (NAR) and osmotic
resistance (ORT).
Results
Our extender showed high values of total motility and
progressive motility after 5 days under all treatments.
These parameters were maintained until end of
preservation (10 days) as shown in Figure 1. In addition
at this point, for treatment 1, fluctuating temperatures,
sperm acrosome integrity exhibited great values.
Preserving at 5ºC resulted in lower values of NAR and
ORT. The application of novel extender as refrigeration
extender (15ºC) caused good results in terms of quality.
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Conclusions and discussion
We have developed, for the first time, an extender for
sperm preservation at 5ºC and at fluctuating temperature
conditions (5ºC to 20ºC), showing the capacity of
maintaining semen survival after 10 days.
References
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Effect of supplementing replacement gilts with Lianol before mating on serum IGF-I in gilts with body
weights of ≥140 kg and gilts with body weights of <140 kg
P Tummaruk1, J Amornrutchayavijarn1, J Benjasiriwan1, C Raksakom1, T Chaiyawan1, B Sukhathummo2
Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Sciences, Chulalongkorn University,
Thailand, 2Huvepharma Ltd., Bangkok, Thailand, Padet.t@chula.ac.th

Introduction
Insulin-like growth factor-I (IGF-I) is an important
regulator for growth, body composition and puberty
onset in female pigs2,3. Patterson et al.1 found that 100day-old gilts with high level of plasma IGF–I, reached
puberty earlier than those with low plasma IGF–I levels.
Lianol® is a complementary feed based on fermented
potato protein. The supplementation of Lianol® in gilts
and weaned sows, increases litter size and reduces the
negative effect of a high ambient temperature on estrus
expression. The aim of the present study was to
determine the effect of Lianol® supplementation during 2
weeks before mating on the serum IGF-I levels in gilts
with a body weight of ≥140 kg compared to those with a
body weight of <140 kg.
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100
80
60
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Conclusions and Discussion
The level of IGF-I in gilts in the present study is
relatively low but still within the normal range compared
to other studies1,2. This study indicates that the serum
IGF-I level in gilts does not only depend on the flushing
protocol, but also on the body weight of the gilts. It is
well established that IGF-I is involved with ovarian
folliculogenesis in mammals2. IGF-I stimulates growth
of secondary follicles, the proliferation of granulosa cells
of antral follicles and steroidogenesis2. In the present
study, gilts weighing over 140 kg responded with a
higher IGF-1 level after treatment with Lianol® Solapro.
It can be expected that this increase in IGF-1 will result
in a better ovarian function. Further research will focus
on the effect of Lianol® on reproduction parameters in
gilts.
References
1. Patterson JL et al.: 2010, J Anim Sci 88: 2500-2513.
2. Silva JR et al.: 2009, Theriogenology 71: 1193-1208.
3. te Pas MFW et al.: 2004, Domest Anim Endocrinol
27: 287-301.
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Results
On average, the body weight and backfat thickness of the
replacement gilts were 139.6±7.5 kg (range 130-160) and
13.6±3.5 kg (range 8-20). The mean serum IGF-I of the
gilts was 136.7±44.7 ng/ml (range 64.1-271.9). On
average, the serum IGF-I was slightly increased after 2
weeks of Lianol® supplementation (133.4 vs. 148.1
ng/ml, P= 0.310). Nevertheless, an increment of serum
IGF-I after 2 weeks of supplementation was more
pronounced among the gilts having a body weight of

Figure 1. Serum IGF-I (mean±SEM) in gilts with a body
weight of <140 kg and ≥140 kg after Lianol®
supplementation for 2 weeks before mating.
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Materials and Methods
The current study was conducted in a swine herd in
Thailand between Aug and Sep 2011 and included a total
of 52 Landrace x Yorkshire crossbred gilts. Gilts were
accommodated in conventional open houses. The gilts
were weighed and backfat thickness was measured
before being moved to the breeding house. They were
classified according to body weight into 2 groups: ≥140
kg (n= 21) and <140 kg (n= 31). After that, both groups
received Lianol® Solapro supplementation (20 g/day) for
2 weeks, starting 14 days prior to insemination. First
blood samples were collected prior to Lianol®
supplementation. A second batch of blood samples was
taken on day 14. Samples are centrifuged to acquire the
serum samples and were kept at –20°C until assay.
Serum IGF–I concentration was determined via enzyme
immunoassay using IGF–I–ELISA test kit (Mediagnost®,
Reutlingen, Germany). The intra-assay CV for low and
high concentrations respectively was 3.2% and 9.8%.
Multiple ANOVA and student t-test was used to analyze
the data.

≥140 kg compared to those having a body weight of
<140 kg (Figure 1).

Serum IGF-I (ng/mL)

1
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Treatment with Altresyn® in early gestation of sows during the summer season increases the litter size

1

R.Krejci1, M. Englebienne2, A. Lopez1, F. Dirven3
Ceva Santé Animale, Libourne, France, 2Ceva Santé Animale , Benelux, 3Lintjeshof, Nederweert, The Netherlands
roman.krejci@ceva.com

Introduction
The number of live borne piglets and their homogeneity
is an important parameter of reproductive performance of
sows. Pre-natal mortality can significantly influence litter
size. It is generally accepted that 20-30% of embryos die
during the first 30 days of gestation and another 10-20%
die in days 40-100.
In the first critical period some of the embryos die
around the day 13, but the main loss occurs in the period
between day 13 and 25 of pregnancy 1. In the summer –
autumn season the combination of heat stress, nutritional
deficiency and photoperiod cause the lower uniformity of
litters and smaller litter size. Around the days 11-12 and
14-30 the conceptus signalizes its presence to the
maternal system to block the regression of corpus luteum
(CL). Maintenance of CL with the production of
progesterone is essential for the establishment of
pregnancy. The aim of this field study was to investigate
the possibility to maintain the embryo survival by the
administration of altrenogest (Altresyn, Ceva) to sows
during early gestation.
Materials and Methods
Three conventional farms in the Netherlands participated
in the study in the late summer season. A total of 176
sows were always randomly divided into two groups,
with respect to the parity. A daily dose of 5ml of
Altresyn® per individual was administered to the
treatment groups in two different protocols: 10-15 day of
gestation on farms 1 and 2 and 18-23 days of gestation
on the farm 3. The period around the days 13 and 20 of
pregnancy were indicated as risky due to potentially
lower progesterone concentrations2. Non treated sows
served as the negative control. Litter size and the birth
weight of the live born piglets were evaluated per group
and per farm.
Results
Sows treated with Altresyn® always had higher mean
litter size than the non treated control sows. The
difference on farms 2 and 3 was statistically significant,
while farm 1 was not statistically significant. There was
no difference in the effect of different protocols on farms
2 and 3, with two more piglets born to the treated sows in
both cases (Table 1).
The average birth weight was slightly higher in
Altresyn® treated sows, but the difference was not
statistically significant (Table 1).

280 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

N° of
sows

N° of piglets born
alive per sow

Mean birth
weight (kg)

Altresyn®

24

13,79

1,79

Control

52

13,4

1,75

p>0,05

p>0,05

13

14,5

1,27

15

12,4

1,25

p<0,05

p>0,05

28

15,42

1,29

44

13,43

1,24

P<0,05

p>0,05

Farm Treatment
1

2

Altresyn

®

Control

3

Altresyn

®

Control

Conclusions and Discussion
Six days administration of Altresyn® in the early phase
of gestation increased the average number of live born
piglets in different farm conditions and using different
treatment protocols. The weight of newborn piglets was
not influenced significantly. The factors influencing the
results such as farm specific conditions and timing of
treatment will require further studies.
References
1. Varley M., 2008, Pig Progress, 24, 16-17
2. Tast A., 2002 , Anim Repro Sci, 74, 75–86
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Evaluation of antimicrobial use and productivity parameters after successful elimination of swine dysentery

1

P. Vyt1, L. Vandepitte2, A. Dereu3, M. Roozen4
DiaLab, Diagnostic Laboratory, Izegem, Belgium, 2Private practice, Pittem, Belgium
3
Alpharma, Zaventem, Belgium, 4Eco Animal Health, London, UK
Philip.vyt@scarlet.be

Introduction
Swine dysentery, a colitis caused by the spirochete
Brachyspira hyodysenteriae causes not only diarrhea and
mortality but has a severe impact on productivity
parameters (1). These ‘subclinical signs’ can only be
quantified if feed intake and slaughter data are recorded
correctly. In addition, farms with chronic swine
dysentery need regular antimicrobial treatments which
results in excessive antimicrobial usage and add to the
costs of the disease. Repeated treatments are also in
contrast with the current view on reducing antimicrobial
use in livestock production. To quantify these costs,
antimicrobial treatments and productivity parameters
were compared prior to and after elimination of swine
dysentery on a chronically affected farm.

Table 2. Productivity parameters in fatteners before
(Period 1) and after (Period 2) elimination.

Materials and Methods
A single site, farrow-to-finish farm with 200 sows and
1500 fatteners was chosen for this study. Elimination of
swine dysentery was done in 2010 using tylvalosin
(Aivlosin®) at 4.25 mg/kg BW daily for four weeks as a
sow treatment. Piglets born from treated sows in a clean
farrowing unit were considered to be free of dysentery
and were kept separated from older, infected pigs on the
farm as described before (2). Cost of antimicrobial
treatments was calculated by comparing invoices during
2009 and 2011. Productivity parameters (22 kg to
slaughter) were compared in these periods.

Discussion
There are several reasons why there was a 71% reduction
in antimicrobial costs. Withdrawal of tiamulin accounts
for half. Stopping castration of piglets can explain the
reduction in preventive treatments for streptococci.
Fewer treatments for diarrhea and respiratory problems
can be due to a better gut health in the absence of
Brachyspira and the possible effect of tylvalosin on
reduction of Mycoplasma hyopneumoniae transmission
from sow to piglets, respectively.
Although slaughter weight had increased, there was a
strong improvement in feed conversion (22 kg to
slaughter) and mortality. Based on these data the impact
of dysentery on productivity can be calculated. To
produce a 70 kg meat gain during the fattening period the
absence of dysentery results at current feed price in a
gain of €8.85 per fattening pig. For 3000 pigs
slaughtered a year, a profit on feed costs alone of €26550
is realized by eliminating dysentery.
The data in the present study clearly show the benefits of
eliminating Brachyspira hyodysenteriae compared to
controlling symptoms of dysentery. Decreased antibiotic
consumption and improved productivity parameters are
strong arguments to motivate farmers to eliminate this
pathogen.

colistin
amoxycillin

indication category
diarrhea

weaned

streptococci weaned

2009

2011

6*10^9 IU 4*10^9 IU
3425 g

3237 g

tiamulin

dysentery

fatteners

3600 g

0g

enrofloxacin

diarrhea

maternity

160 g

80 g

ceftiofur

respiratory

all

135 g

40 g

lincospectin

diarrhea

all

12,5 g

0g

neomycin

infection

all

Total costs (€)

25 g

0g

3709

1052

2

live weight at slaughter (kg) 106,6 115,9
number pigs slaughtered
days to slaughter

3051

3008

125

140

difference
n

%

9,3

8,7

15

12,0

-7,6

-3,0

mean growth / day (kg)

0,677 0,665

amount feed / pig (kg)

252,8 245,2

feed conversion (FCR)

2,999 2,633 -0,37 -12,2

FCR corrected for mortality 2,960 2,607 -0,35 -11,9
mortality (%)
feed price / kg (€)

3,99

2,49

-1,5

0,208 0,278 0,070

-37,6
33,7

References
1. Wood, Lysons (1988). The Vet Rec 121, 277-9
2. Vyt et al. (2007) Flemish Vet Journal 76, 124-9
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Results
Table 1. Amount of antibiotics used (calculated as amount
of active substance), their indication, animals treated
(category) and total costs.

Period
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Farmers and veterinarians have equal diagnostic ability in relation to assessment of diarrhea in growing pigs
KS Pedersen1, AM Strunz2
Department of Large Animal Sciences, University of Copenhagen, Groennegaardsvej 2, Frederiksberg, Denmark,
2
Ø-VET Næstved A/S, Næstved, Denmark, ken@life.ku.dk

1

Introduction
Clinical assessment of fecal consistency in pigs by
veterinarians has been demonstrated to be subject to
intra- and inter-observer variation1, 2. Veterinarians are
professional clinicians and it is possible that farmers
have worse ability to assess fecal consistency. This could
potentially result in inappropriate application of
antibiotics for treatment of diarrhea, one of the most
common causes of antibiotic treatment. The objective of
the current study was to evaluate farmers’ diagnostic
ability in assessment of diarrhea in growing pigs.
Materials and Methods
A total of 122 farmers and 18 veterinarians participating
in a congress were selected for the study. A fecal
consistency test consisting of 16 high resolution pictures
each presenting a fecal pool on a pen floor was made.
The test was performed one time in an auditorium where
all participants were present. The participants were
provided a registration form and instructed to mark
whether they believed the fecal pool on each picture was
diarrhea or not. Each picture was shown for approximately
one minute on a big screen. The participants were not
allowed to discuss the pictures.
All photographed fecal pools had previously been
subjected to fecal dry matter (DM%) determination using
microwave drying3. DM%≤18 was considered diarrhoeic3.
The true status of the fecal pools (DM%) was used to
calculated diagnostic sensitivity, specificity and
proportion of correct classified fecal pools for each
participant. Further, the proportion of pools assessed as
diarrheic was calculated for each participant. These
different diagnostic measures were compared between
farmers and veterinarians in four generalized linear
mixed models with participant and picture included as
crossed random effects. The xtmelogit command in Stata
IC/11 was used.
Results
A total of 8 pictures presented diarrheic fecal pools and 8
pictures presented normal fecal pools providing a true
diarrhea prevalence of 50% in the test. The results of the
four diagnostic measures are displayed in Table 1 for
farmers and veterinarians. The statistical analyses
demonstrated that none of the diagnostic measures were
significantly different between farmers and veterinarians
(P>0.25).
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Table 1. Diagnostic abilities for farmers (n=122) and
veterinarians (n=18) in assessment of diarrhea in
growing pigs (16 pictures of fecal pools)
Proportion of pools
assessed as diarrheic

Farmers
Veterinarians

0.48
0.48

Proportion of correctly
classified pools*

Farmers
Veterinarians

0.84
0.87

Diagnostic sensitivity for
detection of diarrhea*

Farmers
Veterinarians

0.83
0.85

Diagnostic specificity
for detection of diarrhea*

Farmers
0.86
Veterinarians
0.89
* Fecal dry matter ≤18% was gold standard for classification of
individual fecal pools

Conclusions and Discussion
The results of the study demonstrated that farmers have
similar abilities to diagnose diarrhea as veterinarians.
This implies that farmers’ diagnostic abilities may not
result in inappropriate application of antibiotics for
treatment of diarrhea. However, farmers and
veterinarians may have different thresholds for initiation
of antibiotic treatment at batch-level (in-water/in-feed
medication). This aspect should be investigated to
determine whether further education/training of farmers
is necessary to reduce antibiotic consumption in
countries where the farmers is responsible for initiation
of antibiotic treatments.
References
1. Pedersen KS et al.: 2011, Prev Vet Med 98: 284-287.
2. Pedersen KS et al.: 2011, Prev Vet Med 98: 288-291.
3. Pedersen KS et al.: 2011, Prev Vet Med 100: 163-170.
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A case-control study of infectious agents and parasites involved in diarrhea in piglets
VLA Ruiz1, JG Bersano2, AF Carvalho2, MHB Catroxo2, DP Chiebao2,3, F Gregori3, SCP Lunelli3, S Miyashiro2,3, AFC
Nassar2,4, RA Ogata2, E Scarcelli2, P Tonietti3
1
Animal Science Department, Faculty of Animal Science and Food Engineering, University of São Paulo, Pirassununga,
Brazil, 2São Paulo's Agency for Agribusiness Technology, Secretary of Agriculture and Food Supply, São Paulo, Brazil,
3
Department of Preventive Veterinary Medicine and Animal Health, Faculty of Veterinary Medicine and Animal
Science, University of São Paulo, São Paulo, Brazil, 4Department of Clinical Sciences, Faculty of Veterinary Medicine
and Animal Science, University of São Paulo, São Paulo, Brazil
Introduction
Diarrhea in piglets is one of the major health problems in
swine production farms, resulting from interaction of
infectious and parasitic agents, host immunity and
management procedures. It causes economic losses to the pig
production industry, especially when it affects suckling and
weaned piglets. Several disease agents could be associated to
disease cases, such as Brachyspira spp., Campylobacter spp.,
Clostridium perfringens, Escherichia coli e Salmonella spp.,
Group A Rotavirus (RV-A), Coronavirus (Transmissible
Gastroenteritis Virus - TGEV; Porcine Epidemic Diarrhea
Virus - PEDV), helminth and protozoan parasites1. The
following case-control study was conducted to evaluate the
relative signiﬁcance of some major swine agents in the
development of intestinal disorders under ﬁeld conditions.

Discussion
The main objective of the case–control study was to assess
the association of different pathogens with the occurrence of
episodes of diarrhea in piglets. However, our results showed
that there was no statistically significant difference between
animals in case and control groups. The presence of known
pathogens in piglets seems not be the only cause to determine
the occurrence of diarrhea episodes, and the indiscriminate
use of antibiotics and antihelminthics should be reassessed as

Agent
Brachyspira spp.
Campylobacter spp.
C. perfringens type A
C. perfringens β2
E. coli Sta toxin
E. coli Stb toxin
E. coli LT toxin
Salmonella spp.
Group A Rotavirus
Coronavirus
Strongyloidea
Isospora suis
Eimeria spp.
Total samples

Case

Control

0
35
30
27
5
9
0
0
32
0
3
44
7
103

0
22
20
18
2
8
3
0
14
0
3
16
2
58

Positive
Farms
0/15
13/15
9/15
9/15
5/15
8/15
1/15
0/15
12/15
0/15
1/15
12/15
4/15
15
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Results
All agents, except Brachyspira spp., Salmonella spp. and
both coronaviruses, were detected in varying proportions of
the 161 animals examined, but animals positive for those
agents were almost equally distributed between case and
control piglets (p > 0.05). The results are summarized in table
1. All farms had presented two to six different agents in their
herds, and the infected animals had one to four pathogens
detected on stool samples.

Table 1. Distribution of bacterial, viral and parasitic
agents of diarrhea in case and control piglets´ stool.
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Materials and Methods
One hundred sixty one fecal samples (1-day to 4-weeks old
piglets) were collected from fifteen farrow-to-finish pig farms
in São Paulo State. Those samples composed two groups:
case (n=103) and control (n=58). All samples were examined
by bacterial isolation and characterization of virulence and
pathogenicity factors2,3,4,5,6,7,8,9, RNA detection by RT-PCR
for viruses10,11 and coproparasitologic exams for detection of
eggs and cysts of helminthes and protozoans12. The
distribution of positive samples among cases and controls
was evaluated statistically using Fisher’s exact test.

well as it is demonstrated the importance of laboratory
diagnosis, strengthening control and prophylactic measures.
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Pooling of faecal samples for quantitative assessment of Lawsonia intracellularis excretion levels
KS Pedersen1, Ø Angen2, JP Nielsen1
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2
National Veterinary Institute, Technical University of Denmark, Frederiksberg, Denmark, ken@life.ku.dk
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Introduction
Lawsonia intracellularis is one of the most important
intestinal infections in growing pigs. A recent study have
indicated that quantitative PCR (qPCR) testing of fecal
samples pooled at pen-level (all pigs in each pen) may be
used to predict the growth retarding effect of L.
intracellularis1. This could be a relevant tool in practice
for evaluation of treatment, vaccination or other
preventive measures. Collection and pooling of fecal
samples from all pigs in a pen is time demanding and not
suitable for practice. The objective of the study was to
investigate whether pools of 5 or 10 individual samples
per pen would provide qPCR results comparable to
testing a pool containing samples from all pigs in a pen.
Materials and Methods
Data, consisting of L. intracellularis qPCR2 results from
162 growing pigs (five weeks post weaning) without
clinical signs of diarrhea, was used in a simulation study.
The pigs were housed in a single room with 11 pens
containing 12 to 21 pigs/pen. The within pen prevalence
of L. intracellularis positive pigs ranged from 15% to
100%. Three sampling strategies were evaluated;
RAND-1: randomly selecting a single pig from each pen;
POOL-5: pooling fecal samples from five randomly
selected pigs in each pen; POOL-10: pooling fecal
samples from 10 randomly selected pigs in each pen.
Pooling of the selected fecal samples from each pen was
simulated by calculation of the mean number of L.
intracellularis bacteria/g feces from the individual qPCR
results. Simulation of each sampling strategy was
repeated 10,000 times for each pen. The results from the
simulations were compared to the true pen-level mean of
L. intracellularis bacteria/g feces. The true pen mean
was calculated from the original qPCR results obtained
from all the individual samples in each pen. All means
were Log10 transformed. Simulations were performed
using Stata IC/11.
Results
The true mean excretion of L. intracellularis at pen-level
ranged from 3.0 to 7.4 Log10 bacteria/g feces. The
simulation results are displayed in Table 1.
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Table 1. Results from three sampling strategies for
determination of mean pen-level excretion of L.
intracellularis compared to true mean values in 11 pens
(simulation of 10,000 samplings per pen)
Percentage of simulations in relation to true pen mean values of L.
intracellularis/g feces
Sampling
strategy
RAND-1
POOL-5
POOL-10

More than 1 Log10 Within 1 Log10
below the pen mean of the pen mean
43
11.8
3.3

51.8
83.3
91.5

More than 1 Log10
above the pen mean
5.2
4.8
5.3

Conclusions and Discussion
Selecting a single pig per pen provided extreme results
(more than 1 Log10 unit from the true pen mean) ≈ 50%
of the times. Therefore testing 100 pens using this
strategy will provide an extreme qPCR result in
approximately half of the pens. Similar a pool of five
samples provided extreme test results almost 20% of the
times. Especially extreme underestimation of the L.
intracellularis level was a risk for both strategies.
Testing pools of 10 fecal samples provided an extreme
test results ≈ 10% of the times, which seems acceptable
for practical use. All strategies would result in a number
of false negative classifications of pens because some of
the pools would contain numbers of L. intracellularis
below the qPCR's limit of detection (data not shown).
Such a dilution effect is one drawback to pooling. Both
pools of 5 and 10 would provide false negative result in
approximately 10% of L. intracellularis positive pens.
The result of this simulation study indicates that there is
reason to proceed to a laboratory evaluation of the effect
of pooling. In conclusion, pools of 10 pigs per pen seem
to provide acceptable results for assessment of L.
intracellularis excretion at pen-level.
References
1. Pedersen et al: 2012, submitted for IPVS 2012.
2. Ståhl M et al.: 2011, Vet microbiol 151: 307-314
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Occurrence of diarrhea in non-medicated growing pigs
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Introduction
Breeding companies are continually selecting for more
efficient animals. Despite the genetic selection during the
past decade, only minor improvements have occurred in
relation to feed conversion rate and average daily gain in
Danish growers. One possible explanation is insufficient
control of clinical and subclinical diseases. The
prevalence of diarrhea at initiation of batch medication
(in water) has previously been investigated 2. However,
the occurrence of diarrhea in non-medicated pigs is not
well described. Further, non-medicated cases of diarrhea
have previously been reported to reduce average daily
gain by 118 grams in grow-finishing pigs1. Therefore
insufficient control of diarrhea in growers could
potentially explain some of the lacking efficiency
improvements. The objective of the study was to
estimate the prevalence of diarrhea in non-medicated
growing pigs.

Conclusions and Discussion
The results of this study suggest that clinical diarrhea is
very common in pigs which are considered to be
clinically healthy by the farmer and therefore not
subjected to antibiotic treatment. This has potentially
negative implications for both pig welfare and
productivity. The results suggests that diarrhea is
insufficient controlled and could potentially explain
some of the poor development in feed conversion rate
and average daily gain in Danish growers. However,
cause and effect of the diarrhea need further
investigation. Information on microbiological findings in
relation to the same study is provided in another abstract
in the proceedings. The high prevalence of diarrhea in
non-medicated pigs may result from a restrictive
antibiotic use and/or absence of other preventive
measures. Other possible explanations are insufficient
diagnostic skills by the farmers or a general difficulty in
assessment of diarrhea in a batch of pigs.
References
1. Johansen M et al.: 2010, Proc 21st IPVS: 237.
2. Pedersen KS et al.: 2010, Proc 21st IPVS: 241.
3. Pedersen KS et al.: 2011, Prev Vet Med 98: 288-291.
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Results
A total of 3060 pigs were subjected to the clinical
examination. 194 pigs were excluded from the statistical
analysis because a fecal sample could not be obtained.
On three farms it was only possible to obtain samples
from 150 (two herds) or 160 pigs due to antibiotic
treatments. The average no of weaners in the herds at
sampling was 2317 (range: 664 – 3438). The diagnostic
SE and SP for the clinical assessment of diarrhea using
dry matter as gold standard was SE= 0.86 and SP= 0.95,

Figure 1. Prevalence of diarrhea on each farm, including
lower and upper 95% confidence limits (n=2866 pigs)
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Materials and Methods
A cross-sectional study was performed in 16 Danish
herds selected randomly by multistage sampling in 2011.
In each herd 200 pigs between 10 and 70 days post
weaning were selected by systematic random sampling.
Pigs less than 10 days post weaning were not included to
avoid pigs with classical post weaning diarrhea. Pigs
treated with antibiotics within seven days prior to
sampling were also excluded from the sampling process
to avoid any post antibiotic effect. The selected pigs
were subjected to a clinical examination and a fecal
sample was obtained and assessed using a fecal score
from one to four3. One observer examined all samples.
From each herd fecal samples from eight pigs with and
eight pigs without diarrhea were randomly selected for
fecal dry matter determination. This was used to estimate
the clinical observer´s diagnostic sensitivity (SE) and
specificity (SP). Fecal dry matter content≤18.0% was
considered diarrheic4. Differences in prevalence between
herds were evaluated using Chi square test. SAS 9.2 was
used for all analyses.

and was not significantly different between herds (Chi
square test: p(SE)=0,27; p(SP)=0,59). The overall
prevalence of diarrhea was 0.327 with a 95% confidence
interval of [0.309; 0.344]. The prevalence was
statistically different between the farms p<0.0001. The
different prevalence’s are shown in Figure 1.
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Molecular epidemiology of highly pathogenic PRRS in Vietnam in 2007-2011
Do Huu Dung2, Nguyen Hoang Dang1, Dam Thi Vui1, Do Thi Hoa1, Nguyen Dang Tho1, Nguyen Tung1
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Introduction
Highly pathogenic PRRS (HP-PRRS) was recognized in
March 2007 for the first time in Vietnam. It caused two
severe epidemics in 2007 and 2010, and sporadic cases
continued in 2011. This paper describes the molecular
epidemiology of HP-PRRS in Vietnam in 2007-2011.

References
1. Feng, Y., et al (2008) Emerg Infect Dis. 1774-1776
Figure 1. Phylogenetic relationship of HP-PRRS viruses
of Vietnam isolated in 2007 - 2011

Materials and Methods
Virus:
Viruses analyzed were from total of 253 cases submitted
for diagnosis during March 2007 to November 2011.
Sequencing and phylogenetic analysis:
Sequencing of full ORF5 of all samples was done as
described by Feng et al (1). Sequence analysis was made
using MEGA5 software. Sequence alignments were
generated by MUSCLE program, and phylogenetic
analysis was performed by neighbor-joining method with
100 bootstraps.
Results and Discussions
Figure 1 shows the phylogenetic relationship of HPPRRS viruses of Vietnam isolated between 2007 and
2011. The viruses are clustered into 2 distinct genogroups, namely JXA2007-like(Group A) and SX2009like(Group B).
Group A consists of all 2007-09 viruses and some of
2010-11 viruses indicating viruses introduced in 2007
still persist in Vietnam. In 2010 this group of virus was
only detected in the south, but not in the north. In 2011
this group A viruses reappeared at 4 provinces in the
north, and they are genetically closely related to the
viruses in the south 2010. The pig movement in 2011
was mainly from south to north when pork price was
higher in the north. Group A virus in the south might
have moved to the north with the transportation of pigs
(Figure 2).
Group B viruses are genetically similar to SX2009 and
JN-HS2008 from China, and were not detected in
Vietnam till 2010. They are considered to have been
introduced to the northern Vietnam in early 2010 and
have spread to the south in mid-2010. Viruses of this
group B are still detected in 2011 mainly in the north
Vietnam but also throughout the country (Figure 2).
Acknowledgements
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Figure 2. Geographical distribution of two geno-groups
of HP-PRRS virus in Vietnam in 2010-11and
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The effects of North American porcine reproductive and respiratory syndrome virus (PRRSv)-based
modified live vaccine in preimmunized sows artificially inseminated with European PRRSv spiked semen
K Han, HW Seo, Y Oh, C Park, C Chae
College of Veterinary Medicine, Seoul National University, Republic of Korea, swine@snu.ac.kr
Introduction
The European PRRSV emerged in Asian countries
including Korea (1). Recently, infection of European
PRRSV is prevalent (29.4%; 20/68 swine herds) in swine
herds (2). In Korea, it is common to vaccinate sows with
the North American PRRSV-based modified live vaccine
as recommended by the manufacturer because the
commercial European PRRSV-based vaccine is not
available yet. However, it is unclear whether
preimmunized sows artificially inseminated with semen
from European PRRSV-infected boars are susceptible to
reproductive failure. On Korean swine farms, >90% of
sows are bred by AI. Therefore, the objective of the
present study was to determine whether European
PRRSV spiked semen can be transmitted via AI to
preimmunized sows and induce reproductive failure.

Figure 1. Mean group log10 European or North
American PRRSV TCID50/ml and RNA load in the
serum sample from the different treatment groups.

Materials and Methods
The commercial modified live PRRSV vaccine
(Ingelvac® PRRS MLV; Boehringer Ingelheim
Vetmedica Inc.) was used in this study. Twenty-one
conventional crossbred sows with a second parity were
randomly divided into three groups. Group 1 (T01) sows
served as negative controls. Group 2 (T02) sows were
vaccinated intramuscularly with one 2 ml dose of a
commercial modified live PRRSV vaccine. Sows in
groups 2 (T02) and 3 (T03) were inseminated with a
extended semen spiked with European PRRSV. Blood
samples and semen from each pig were collected at
multiple time point for serologic test, viral isolation, and
quantification of PRRSV RNA by real-time PCR. In situ
hybridization was performed for detection of PRRSV
RNA from tissues samples of all dead and live-born
piglets. Student's t-test for paired samples was used to
estimate the difference at each time point.

Group
(n)
2 (8)

In situ hybridization / Virus isolation

No.

Lung

LN

Heart Tonsil Thymus

Live-born
Stillborn
Live-born

11
54
12

8/10 8/5
46/35 45/39
7/9
8/8

9/3 11/9
40/31 47/38
8/5
9/5

11/10
49/41
11/8

Stillborn

53

45/39 49/42

46/36 49/41

51/45

Conclusions and Discussion
The European PRRSV induced transplacental infection
of embryos and caused death in sows preimmunized with
North American-based modified live vaccine and
inseminated with semen spiked with European PRRSV.
The present study has demonstrated that sows
immunized with the North American PRRSV-based
modified live vaccine do not prevent reproductive failure
after insemination with European PRRSV spiked semen.
Acknowledgments
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Results
The vaccine strain was only detected until -7 dpi in the
serum samples from vaccinated sows in group 2.
European PRRSV was detected from 7 to 28 days post
inoculation (dpi) in sows in T02 and T03 (Figure 1). For
the inter-group comparison, the number of genomic
copies of the European PRRSV was not significantly
different in the serum samples between T02 and T03
sows. European PRRSV was isolated and European
PRRSV RNA was detected from several organs in liveborn piglets and stillborn fetuses from sows (Table 1).
No North American PRRSV RNA was detected in any
tissues of stillborn fetuses and live-born piglets in sows
from the 3 groups.

Table 1. Detection of European PRRSV in live-born
piglets and stillborn fetuses at parturition from sows.
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Benefits of novel intra-dermal vaccination with a modified live vaccine against PRRS
MRTM Martens¹, A Aguilera¹, P Martelli², P. Borghetti²
¹MSD Animal Health, P.O. Box 31 5830 AA Boxmeer, the Netherlands
²Department of animl health, University of Parma, Via del Taglio,10,43126 Parma Italy
marc.martens@merck.com
Introduction
PRRS infections continue to worry pig farmers; the
economic damage has recently been estimated at 126
Euro per sow per outbreak (1). Vaccination with a
modified live vaccine (MLV) is a common method of
helping to stabilize immunity in sow herds, and to
protect piglets against the role played by PRRS virus in
Porcine Respiratory Disease Complex (PRDC).
Porcilis PRRS vaccine has been developed for
intramuscular use, and also for intradermal application
by means of a battery-powered automatic needle-less
device (IDAL). Apart from practical benefits, such as a
smaller dose volume and the ability to utilize different
vaccination sites, this system avoids the possible
transmission of infectious agents via needles, which is
especially beneficial in herds with circulating PRRS field
virus, as PRRS viremia can persist over long periods in
individual animals.
In this study, the effects of the intramuscular (IM) and
intradermal (ID) application of Porcilis PRRS were
compared by observing clinical signs and measuring
cellular immunity.
The skin contains immunogenic cells such as dendritic
cells (able to transform into antigen-presenting cells) and
cells of Langerhans, so parameters representing cellular
immunity would be expected to differ between the two
methods.
Materials and Methods
In all, 30 piglets of 4 weeks of age, from a PRRS- and
Mycoplasma-free farm, were separated into three equal
treatment groups. A week later, 10 piglets were
vaccinated intramuscularly with Porcilis PRRS, 10 others
intradermally with the IDAL (see pictures), and 10 left
unvaccinated.

pigs were mixed with 30 resident animals and housed in
the same pen. Clinical scores were recorded regularly,
and blood samples were taken at 0, 7, 14, 21, 28 and 34
days post exposure.
Results
Compared to the controls, the overall clinical signs were
better in the IM and ID vaccinated pigs by 68% and 72%,
respectively. The specific respiratory signs were better
by 72% and 80% respectively.
In addition, a clear cell-mediated immune response was
observed. The highest level of IFN γ was demonstrated
21-34 days after exposure, along with changes in Natural
Killer cells and cytotoxic T- lymphocytes in the blood
(Figure 1), and (2) for the complete data.
Figure 1. CD4 and CD8 cells in blood

Conclusions and Discussion
Both vaccination methods led to a significant reduction
in clinical signs. Parameters measuring cellular immunity
were different between vaccinated and control piglets,
with the ID method showing higher levels of NK cells
after exposure than IM.
This appears to support the hypothesis that the skin is
better equipped to produce an immune response than the
subcutis or muscle tissue.
References
1. Nieuwenhuis et al ESPHM 2011
2. Martelli et al Vaccine 2009;27:3788-3799

After another 45 days, all 30 pigs were moved to a
finishing site and exposed naturally to the available field
pathogens, one of which was a PRRS virus with 85%
homology with the vaccinal virus strain DV. The trial
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Proteomic analysis of novel structure protein ORF5A of porcine reproductive and respiratory syndrome virus
Jongsuk Oh, Changhee Lee
Animal Virology Laboratory, School of Life Sciences, Kyungpook National University, 80 Daehak-ro, Buk-gu,
Daegu 702-701, South Korea, changhee@knu.ac.kr
Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) emerged in the late 1980s in both Europe and
North America is an arterivirus causing great economic
losses in the pig industry worldwide. Recently, a novel
structural protein, ORF5a, encoded by an alternative
ORF of a subgenomic mRNA encoding the major
envelope glycoprotein, GP5, has been discovered in all
arteriviruses, suggesting its important role in
arterivirology1,2. As a first step toward understanding the
biological function of the ORF5a protein in PRRSV
replication, the present study was conducted to
investigate compensatory changes of cellular gene
expression in the natural target cells regulated by this
protein.

June 13 (Wed)

Results
The expression level of the ORF5a protein was
determined in the newly established stable PAM cell line
by immunofluorescence assay, FACS analysis, and
western blot (Figure 1). A total of 36 protein spots were
initially found to be differentially expressed in PAMpCD163-ORF5a cells compared with normal PAMpCD163 cells by high-resolution 2DE. Of these spots, 22
protein spots with statistically significant alteration,
including 18 up-regulated and 4 down-regulated protein
spots, were picked out for subsequent protein
identification by peptide mass fingerprinting after
MALDI-TOF/MS. The altered cellular proteins
identified in the present study were grouped into the
functions associated with a variety of cellular processes
such as cell morphology, metabolism, RNA processing,
stress response, protein biosynthesis, and transportation
(Table 1).

Table 1. List of differentially expressed cellular proteins
in ORF5a protein-expressing PAM cells.

Conclusions and Discussion
The proteomics data will provide valuable information to
understand the cellular response to the novel ORF5a
protein and to elucidate its potential roles during PRRSV
infection.
References
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Materials and Methods
The PRRSV ORF5a gene (His-tagged) was stably
transfected into continuous PAM-pCD163 cells using the
retrovirus-mediated gene transfer system. The stable
PAM cell line that constitutively expressed the highest
levels of the ORF5a protein was selected. Cellular
proteins were extracted at different courses and subjected
to proteomic approaches coupling two-dimensional
electrophoresis (2-DE) and matrix-assisted laser
desorption ionization-time of flight mass spectrometry
(MALDI-TOF-MS). Protein spots, whose average spot
intensity was statistically significant and differed by 2fold, were chosen for identification by MS analysis and
NCBI database search.

Figure 1. Generation of stable cell lines expressing the
PRRSV ORF5a protein.
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Expression of inflammatory cytokines in immortalized porcine alveolar macrophages infected with porcine
reproductive and respiratory syndrome virus
Yoo Jin Lee, Changhee Lee
Animal Virology Laboratory, School of Life Sciences, Kyungpook National University, 80 Daehak-ro, Buk-gu,
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) has a highly specific tropism for cells of the
monocyte-macrophage lineage and, in the natural host,
porcine alveolar macrophages (PAM) are considered the
major target cells of the virus. Thus, PRRSV infection
inhibits normal macrophage infection and innate immune
responses to the virus, which is likely involved in viral
pathogenesis and virulence1. A continuous PRRSVpermissive porcine monocyte-derived cell line was
previously generated to facilitate virus propagation and
advance research on the biology and immunology of
PRRSV2. Therefore, in the present study, we attempted
to assess changes in inflammatory cytokine expression in
immortalized PAM cells infected with either type 1 or
type 2 PRRSV strains and to develop an in vitro system
for immune function studies using PRRSV isolates.
Materials and Methods
PAM-pCD163 cells were inoculated with PRRSV and
virus infection was confirmed by CPE observation and
immunefluorescence assay (Figure 1). Total RNA was
extracted at different time points (6, 12, 24, 48 hpi) after
infection. RNA samples were then treated with DNase I
and quantified by using a UV spectrophotometer. One
milligram of total RNA was reverse-transcribed using an
oligo-dT primer and used for real-time RT-PCR with
specific primer sets designed from porcine sequences for
cellular genes related to the host immune responses.
Results
In order to examine the effect of PRRSV on
transcriptional activation of pro- and anti-inflammatory
cytokines in the natural target cell, modification of their
expression patterns in continuous PAM cells infected
with PRRSV was investigated by quantitative real-time
RT-PCR (Table 1). We demonstrated that infection of
type 2 PRRSV in PAM cells resulted in transcriptional
activation of IL-1α and IL-1β at 24 and 48 hpi.
Additionally, type 2 PRRSV induced much higher IL-6,
IL-7 and IL-8 mRNA levels than type 1 PRRSV in PAM
cells. Interestingly, we observed an unchanged or
decreased expression of IL-10, but a significant sustained
increase of IL-15 and TNF-α mRNA in both type of
PRRSV-infected PAM cells. Moreover, IFN-α
expression was very slightly up-regulated, while
unchanged or decreased expression of IFN-β and IFN-γ
was measured in type I PRRSV-infected PAM cells.
Activation level of MCP-2 was more robust in type 1
PRRSV-infected PAM cells, while the strongest up-
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regulation of AMCF-1 was found in PAM cells infected
with type 2 PRRSV. However, the mRNA expression of
TLR-3, 4, and 7 was significantly suppressed or
unchanged in both type 1 and type 2 PRRSV-infected
PAM cells.
Figure 1. PRRSV infection in immortalized PAM-pCD163
cells.

Table 1. Transcriptional expression of cytokine and
TLR mRNAs in PAM-pCD163 cells mock infected or
infected with type 1 or type 2 PRRSV at 24 hpi and 48
hpi.

Conclusions and Discussion
Our PAM cell-based virus infection tool could be
valuably utilized in research on PRRSV pathogenesis
and immunity, and for potentially screening virulent or
avirulent virus prior to in vivo assessment.
References
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Diagnostic performance of a commercial PRRS serum antibody ELISA adapted to oral fluid specimens:
field samples
A Kittawornrat1, J Prickett1, C Wang1, 2, C Olsen1, Y Panyasing1, A Ballagi3, A Rice3, S. Lizano3, J Johnson1, R Main1,
C Rademacher4, M Hoogland4, J Lowe5, J Zimmerman1
1
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Introduction
Oral fluid samples are of interest because of their ease of
collection and documented use in surveillance of PRRSV
and other pathogens1,2. Previous work showed that a
commercial PRRS ELISA (HerdChek® PRRS X3
ELISA) could be adapted to detect anti-PRRSV IgG in
oral fluid specimens (IgG ELISA). The objective of the
current study was to evaluate the ability of the assay to
detect anti-PRRSV IgG antibody in pen-based oral fluid
field samples.

Results
The cumulative S/P results for defined positive and
negative oral fluid samples are given in Figure 1. Of 284
expected-negative field samples, all were negative on the
IgG ELISA (S/P <0.40), while 223 of 250 expected
positive samples were positive.
Figure 1. Distribution of PRRSV IgG ELISA results by
sample classification (negative, positive) relative to the
assay cutoff (S/P ratio = 0.4)
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Materials and Methods
Positive samples were derived from a longitudinal field
study in 10 wean-to-finish barns3. At each site, oral fluid
samples were collected from the same 6 pens at 2-week
intervals (total of 10 sampling points per barn).
Positive oral fluid samples were defined as all samples
collected from a pen after the first PRRSV PCR positive
oral fluid sample from that pen (n = 250). Negative oral
fluid (n = 284) field samples were diagnostic samples
submitted to the ISU VDL for PRRSV qRT-PCR testing
from expected-negative herds.

Conclusions and Discussion
Overall, the results indicated that anti-PRRSV antibody
can be effectively detected in oral fluids collected in
commercial pig farms using the PRRS IgG ELISA.
Testing for PRRSV antibody using pen-based oral fluids
could provide an efficient, cost-effective approach for
monitoring maternal antibody, vaccination compliance,
and herd immune parameters in commercial herds and
surveiling PRRSV infections in elimination programs.
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Evaluation of the effect on productive parameters of a vaccination protocol against PRRS using an
emulsified vaccine and a modified live virus vaccine
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Investigación Aplicada SA de CV, Tehuacán, Puebla, México, 2 Independent advisor
wgonzalez@grupoidisa.com

Introduction
The Porcine Respiratory and Reproductive Syndrome
(PRRS) is a widely spread disease in most pork meat
production countries and is responsible for millionaire
economic losses. There is not an exact record of these
losses, nevertheless, some studies show that these vary
from 200 – 500 USD per sow1. Swine that have initially
been exposed to the PRRSv and are afterwards treated
with an inactivated vaccine have shown a better
immunological response2,3, since the use of inactivated
vaccines promotes the production of serum neutralizing
agents4. The objective of this study is to evaluate the
results of the productive parameters with the
simultaneous use of two different vaccination schematics.
Modified Live Virus Vaccine (MLVV) and Emulsified
Vaccine (EV), both against PRRSv.
Material and Methods
This study was performed in a farm located in the central
region of Mexico with 3,700 sows positive to PRRSv. Its
specific location is 18° 28’ 00” N 97° 24’ 00” W, with an
altitude of 1.676 masl and a semiarid and dry weather.
The vaccination protocol implemented consisted of the
application of a MLVV at 14 days old and an EV with a
virus homologous to the farm at the 21st day of age on
swine in the production line. In order to make the EV,
the virus characterized by RFLP 1-4-2-4-N/C was used,
which was obtained from animals of the same farm. The
results of this program were compared to the farm
history, which was the use of a MLVV at 14 days old.
Results
Results vs Historical records
MLVV

MLVV+EV

Difference

Swine

146,756

37,315

109,441

Age

70

70

0

Weight

26.05

29.18

3.13

Weight gain

0.764

0.853

0.090

% Mortality

3.51

3.19

0.32

% Sales

89.20

95.03

5.83

% Delays

3.47

1.13

2.34

Age sale

166

166

0

Weight@sale

100.03

111.60

11.57

Discussion
In a study performed in 1994 by Kay, it was proven that
swine infected with PRRSv show a decrease in weight
gain of up to 3 kg compared to non-infected swine. In
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this study, the use of a MLVV + EV generated an
increase of up to 11 kg of weight at the selling date and
likewise a reduction in losses of 2.34%, while the
percentage of animals had an important increase of
5.83% of sold animals. These results are of major
economical importance to the farm since there are more
animals sold with higher weights.
Conclusions
Based on these results, it is recommended to use this
vaccination program as another tool to alleviate farms
with the presence of PRRSv.
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Epidemiologic evaluation of air filtration systems for PRRSV in large sow herds in a swine dense region
in North America
Carmen Alonso1, Peter Davies1, Scott Dee2
Department of Veterinary Population Medicine, College of Veterinary Medicine, University of Minnesota, St. Paul
2
Pipestone Veterinary Clinic, Pipestone, Minnesota
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Introduction
Air filtration systems have been demonstrated to reduce
the risk of introduction of PRRSV contaminated aerosol
into susceptible herds1,2. Based on these data, several
North American production companies have installed air
filtration systems in boar studs or sow farms3. However,
a large epidemiological study evaluating the efficacy of
air filtration, compared with contemporaneous nonfiltered farms, in decreasing the risk of PRRSV
introduction in swine dense regions has not been
completed. Therefore, the objective of this retrospective
study was to assess the incidence of PRRSV outbreaks in
filtered and non-filtered sow farms during the study
period.

Figure 1. Distribution of PRRVS outbreaks in all farms
during the study period, North American swine dense
region, Oct 04- June11

Materials and methods
In 2010, 20 filtered and 17control participant sow farms
from areas of high farm density were enrolled. The time
line for data collections was from Oct 2004 to June 2011.
Inclusion criteria were an average inventory of ≥ 2,500
sows, use of a validated program of biosecurity, and a
history of at least 3 new PRRSV introductions over the
preceding 4 years. Prospective surveillance involved
monthly qRT-PCR4 testing pools of serum from 30
piglets at weaning time (5 samples per pool). All PRRSV
isolates were sequenced and represented in dendrograms
(phylogenetic trees) for evaluation.
For this study, an outbreak was defined as the detection
of a PRRSV isolate that differed by > 2% in the ORF 5
region from previous viruses of the different clusters
found historically in the herd. Incidence rate for each
group of farms was calculated as new outbreaks per
farm-year at risk.

Table 1. Incidence of new PRRS outbreaks
Control
Farms

17
121.2

PostFiltered
20

83.3

June 13 (Wed)

Farm-yrs risk

Prefiltered

31.5

Outbreaks

63

67

5

Outbreak/farm-yrs

1.9

1.2

6.3

Conclusions and Discussion
The epidemiological analysis of the studied farms
dendrograms demonstrated that air filtration systems
substantially reduced the incidence of PRRSV outbreaks
of filtered farms when compared with non-filtered farms.
Acknowledgments
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Results
Analysis of the dendrograms demonstrated the
seasonality of PRRSV outbreaks (Figure 1), although the
seasonal pattern decreased noticeably during the latter
periods when all filtered farms where under complete
filtration.
Non filtered farms (control and pre-filtered farms) had
6.4 outbreaks per 10 farm-years at risk and filtered farms,
under the same conditions, 1.6 outbreaks per 10 farmsyrs at risk (Table 1). During the study period, the
incidence density ratio indicated a PRRSV outbreak was
4 times higher in control farms when compared with
filtered farms (95%CI: 1.6-9.6)

Filtered periods
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Modelling of influenza A virus spread in vaccinated pig populations
M Torremorell1, M Allerson1, A Romagosa, M Gramer1, J Deen1
Veterinary Population Medicine Department, College of Veterinary Medicine,
University of Minnesota, St. Paul, MN, United States, torr0033@umn.edu

Introduction
Limited information is available on the transmission and
spread of influenza virus in vaccinated populations with
differing immunity levels. The reproduction ratio (R), which
is the expected average number of secondary infections
caused by a typical infectious individual during its entire
infectious period, is a measure to quantify the transmission
and spread of viruses in populations. When R is greater than 1,
an infection can spread in a population but if R is less than 1,
the infection will die out within a population. R values can be
used in modeling to investigate estimated outcomes and
probabilities such as the number of new cases of influenza
infections observed in vaccinated populations. In this study,
we modeled the spread of influenza virus upon the
introduction of an infected pig into vaccinated populations
using an stochastic model. The data was first generated from
experimental studies used to estimate R values and
subsequently used in stochastic models.

Results
Stochastic simulations for the vaccinated replicates
demonstrate that major outbreaks of influenza were rare and
that the number of new cases was generally low. For all
vaccinated replicates, at least 40% of the simulations yielded
no new cases and a maximum of 7% of simulations yielded
10 new cases. One point of interes was that the distribution of
the number of new cases was relatively variable among the
vaccinated replicates.
Cumulative proportion of 10,000 simulations

1

1
0.9
0.8
0.7
0.6
HE-1 (R=0.51)

0.5

HE-2 (R=1.80)

0.4

HE-3 (R=0.32)
HE-4 (R=1.27)

0.3
0.2
0.1
0
0

1

2

3

4

5

6

7

8

9

10

Number of new cases

Materials and Methods
A stochastic SIR model was developed using the
transmission and recovery parameters obtained from our
previous studies as described in Romagosa et al., 2011. Data
from 4 replicate groups vaccinated with a commercial
multivalent vaccine were obtained. The parameters included
infectious period, transmission rate per day (β) and the
reproduction ratio by replicate. For all stochastic models, the
initial number of infectious, susceptible, and recovered pigs
was 1, 10, and 0, similar to that of the experimental study. In
the stochastic models two events could occur, transmission
(SI) and recovery (IR) within the SIR model (SIR).
The transmission rate (β) was obtained from the deterministic
model and the recovery rate (γ) was obtained from the
experimental study (the inverse of the infectious period). The
rate at which transmission occurred was βSI and the rate at
which recovery occurred was γI. Each replicate for which
transmission occurred in the experimental study was modeled
separately with 10,000 simulations using the parameters
obtained from the experimental deterministic model. Each
simulation was run until the infectious process ended and a
final size of the outbreak could be assessed. The number of
new cases (contact infected susceptible individuals) observed
for each simulation, given the study parameters, was assessed
for each replicate with the initial number of infectious,
susceptible, and recovered individuals at 1, 10, and 0,
respectively. The proportion and cumulative proportion of
10,000 simulations by the number of new cases for each
replicate was displayed in graph format. The direct method of
Gillespie was used to model the
random events of transmission and recovery [Gillespie 1976].
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Conclusions and Discussion
Understanding transmission of influenza and the factors that
affect transmission is crucial for designing effective control
strategies. Vaccination is by far the most common strategy to
prevent flu infections. In this study the proportion of
simulations in which all susceptible animals became infected
was very small, but transmission of influenza virus to
susceptible animals did occur and it was not prevented in as
high as 60% of the simulations. Overall we demonstrated that
vaccination was a useful tool to decrease transmission of
influenza virus, although transmission could not be fully
prevented.
Acknowledgements
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Thoracic fluid from stillborn pigs for identification of PCV2 DNA by PCR
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Introduction
PCV2-associated reproductive failure has been reported
in start-up gilt herds3 and mature breeding herds1. PCV2
reproductive failure is confirmed by identification of
PCV2 antigen and/or PCV2 DNA in fetal tissues or
fluids combined with identification of antigen or DNA
associated with pathological lesions in key organs,
especially myocardium. This study aimed to determine if
pooled thoracic fluids from stillborn pigs could be used
to identify in utero PCV2 infections using PCR.

8#

9

Still*
#
23
37
38
39
40
41
42
43
44
45

DNA**
copies
7.74xlog5
9.38xlog4
1.89xlog6
9.91xlog6
4.80xlog6
4.43xlog5
3.91xlog6
2.35xlog7
1.91xlog7
2.91xlog5

Pool
#

10

11

Still*
#
46
47
48
49
50
51
52
53
54
55
56
57

DNA**
Copies
1.38xlog6
9.89xlog5
2.95xlog5
7.21xlog6
1.79xlog5
1.87xlog6
3.19xlog4
5.33xlog5
1.50xlog6
1.29xlog6
1.66xlog6
2.61xlog5

*Stillborn pigs, ** DNA genomic copies/mL.
#
Sample #36 in pool #8 tested negative.

Discussion
This preliminary study shows several interesting
features: 1) Thoracic fluid from stillborns pooled 5:1 to
7:1 can be used to identify pigs infected in utero with
PCV2. 2) A positive pool contains thoracic fluid from at
least 1 positive stillborn pig. 3) All individual samples in
negative pools are negative. Thoracic fluid from in utero
fetuses has been used previously to confirm in utero
PCV2 infection1, but this seems to be the first report of
thoracic fluid from stillborns used to identify in utero
PCV2 infection. It is also interesting that positive
samples all clustered in a specific time period, as did
nearly all of the negative samples. These preliminary
findings will have to be pursued further to see if they are
borne out over time.
References
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Results
Only 5 of the 11 pools were positive for PCV2 DNA.
PCV2 DNA was not detected at the detection limit of 1.0
x log4 genomic copies/mL in pool #s 1-4, 6 and 7. Pool
#5 tested positive at 1.73 x log4 and pool #s 8-11 tested
positive at 4.08 x log5, 4.17 x log5, 1.84 x log5 and 1.28 x
log4 genomic copies/mL, respectively. Individual thoracic
fluid samples from pool #s 1, 3, 5, 7-11 were re-tested.
All 15 individual samples from pool #s 1, 3 and 7 that
had tested negative in their previous pools tested
negative as individual samples. Thoracic fluid from 1
stillborn pig in pool #5 tested positive at 7.74 x log5
genomic copies/mL (Table 1). Twenty of 21 thoracic
fluids in pool #s 8-11 that tested positive previously
tested positive as individual samples at levels ranging
from 3.19 x log4 to 2.35 x log7 geno-mic copies/mL
(Table 1). Interestingly, 4 of the 5 positive pools (#s 811) were from stillborns delivered October 10-15, 2011
and the other positive pool (#5) was from 1 stillborn pig
delivered September 28, 2011. Thoracic fluid from only
1 of 35 stillborns tested from 32 litters delivered between
August 31 and October 3 was positive for PCV2.
Thoracic fluids from 20 of 21 stillborns from 17 litters
delivered between October 10-15, 2011 were PCR
positive for PCV2 DNA.

Pool
#
5
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Materials and Methods
Thoracic fluid samples collected from 57 stillborn pigs
from 50 litters in a 1000-sow, 3-site production herd over
a 3-month period (August – October 2011) were divided
into 10 pools of 5:1 and one (pool #11) of 7:1. All pools
were assayed for PCV2 by PCR. Individual samples
were then taken from 8 of the 11 pools, 3 that had tested
negative (pool #s 1, 3 and 7) and 5 that had tested
positive (pool #s 5, 8-11) and were retested for PCV2 by
PCR.

Table 1. PCV2 DNA genomic copies in thoracic fluid
from stillborn pigs run by real-time PCR.
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Rapid control of an 'abnormal' outbreak of African swine fever outside the controlled ASF area

1

Tom Spencer1
Production Animal Studies, University Of Pretoria, Glenstantia Pretoria, South Africa

South Africa has an African Swine Fever (ASF) control
area in the northern and eastern boundary of the country.
The virus survives in wild suids especially warthog and
infects domestic pigs usually after direct contact. To
control the infection spread to domestic pigs there are
ASF control measures which include double fencing
around piggeries that are situated within the ASF control
area. There is also a system of controlled transport within
and out of the area using the “Red Cross” permit. This is
important so the international trading partners know ASF
is being monitored and they will not become exposed via
infected meat.
In September/October 2011 a small piggery west of
Lephalale (Ellisras) had pigs getting sick and dying. The
current indications are that the farmer sold some pigs at
the Sundra auction. This is a small rural business town
outside the ASF control area. In the last months of 2011
farmers buying pigs at the auction had sick pigs that did
not respond to “Terramycin” treatment. One famer had
severe losses so sold 52 (the surviving balance of his
herd) to Rietpoort abattoir on 3 January. After 28 had
been killed the meat inspector saw all had a severe
septicaemia and stopped the slaughter-line. Gauteng
VPH staff and a rural private vet were called in and made
a presumptive diagnosis of ASF and took the right
samples which were sent to OVI where the diagnosis was
confirmed. Mpumalanga and Gauteng state vets realised
the 3 auction yards at Sundra were the common
demominator. Follow-up on all known buyers and sellers
has been done (86 and 48 farms respectively) plus one in
NW and one in Limpopo.
As of 30 January 8 farms in Mpumalanga and 4 in
Gauteng have been proven positive or highly suspicious
and quarantined. Currently there is a ban on pig sales
through auctions and weekly monitoring is being rigidly
enforced. 1 farm did not have a connection to the
auctions and 1 positive farm bought via the
Bronkhorstspruit auction. There is a ban on pig auctions
at saleyards in the entire Gauteng and within 300kms
radius of Sundra in Mpumalanga but it has recently been
observed that pigs arrive and are sold directly from the
bakkie off-site. There are about 500 pigs in quarantine on
infected farms and there was an offer that the “industry”
would pay for their slaughter. Thereafter there would be
a disinfection programme and 60 days empty before
restocking is allowed.
Farmers have had the inconvenience of the roadblocks
and travel permits. This was stopped as is serves no
purpose for this control (nice to have though.) There is a
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VPH ordinance that requires animals arriving at abattoirs
to have a letter from the farm, (Apparently Western Cape
and southern KwaZulu-Natal do comply) The consulting
vet or the farmer himself can write such a letter stating
that there have been no abnormal mortalities on the farm
and the pigs for slaughter are healthy. This is a procedure
we as vets must institute.
In all, a new situation for South Africa where
commercial pigs are infected from commercial pigs
(usually warthogs infect a single site and stamping out
policy is conducted.) The meat inspector must be
congratulated in stopping the slaughter line, contacting
VPH and a private vet. They then made the right
tentative diagnosis, took the right samples and sent them
to the right laboratory who confirmed the diagnosis
within 24 hours. The State veterinarians of Mpumalanga,
Gauteng and National then immediately instituted
surveillance and follow-ups forward and backwards. This
limited the spread as quarantine was instituted on
suspicious cases and the probable primary source was
identified.
Lessons to be learnt include, be aware of the unexpected,
contact a colleague in that field if one is unsure, the
system does work but there have been lax control and
education at saleyards, within the ASF redline area
farmers have been circumventing the law by allowing
their double fencing to fail and not transporting pigs
under the red cross permit system.
The pig industry must thank the observant people at the
abattoir, the initial VPH and private veterinarian
involved, all Provincial and National veterinary services
personnel concerned in the control and itself must be
praised for being willing to pay for the incentives to
farmers to slaughter the pigs at confirmed sites. The
NSPCA was informed and requested to be present at all
sites to ensure the act of slaughter was done humanely.
The stamping out will reduce the possible spread as well
as minimise the duration of crisis. A survey will need to
be undertaken to prove pigs outside the redline area and
confined pigs within the redline area are free of ASF as
the outbreak has hampered international trade
agreements.
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Evaluation of three ELISAs for detecting serum antibodies against Mycoplasma hyopneumoniae
Martos-Raich, Alba1, Porquet-Garanto, Lourdes1, Rebordosa-Trigueros, Xavier1
1
HIPRA, 17170 Amer, Girona, Spain
Introduction
Mycoplasma hyopneumoniae (Mhyo) is an important
component of the so called Porcine Respiratory Disease
Complex (PRDC). Mhyo infection in pigs is usually
monitored through serology. In this study, we compared
three ELISAs developed to detect antibodies to Mhyo in
swine serum. The main objectives of this study were to
differentiate serum antibody profiles of four groups of
animals: non-challenged/vaccinated, challenged/vaccinated,
challenged/non-vaccinated and non-challenged/nonvaccinated animals.

ELISA-I

ELISA-C

Table 1. Kappa values obtained in the different
comparisons.
Comparison

All

Vacc.

Chall.

CIVTEST vs ELISA-C

0.7

0.4

1.0

CIVTEST vs ELISA-I

0.54

0.39

0.25

ELISA-C vs ELISA-I

0.34

0.12

0.25

Conclusions and Discussion
The most similar kits were the CIVTEST and the
ELISA-C because both of them have a high sensitivity
(Table 1). CIVTEST has better performance differentiating
quantitatively samples from vaccinated animals and
samples from vaccinated/challenged animals. The high
sensitivity of the ELISA-C when detecting vaccination
seems to make this test have more problems when
distinguishing between samples from vaccinated animals
and samples from vaccinated/challenged animals (Figure
1).
References
1. Ameri-Mahabadi, Mehrdad et al: 2055, J Vet Diagn
Invest 17:61-65.
2. Earlandson, KR et al: 2005, Journal of Swine Health
and Production 198:203.
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Results
All the kits showed good performance in the analysis of
specificity (100%). In regard to sensitivity, it varies
depending on the type of sample analyzed: ELISA-C
detected more positive samples from vaccinated animals
(72,2%), followed by CIVTEST (41,67%) and the
ELISA-I (14,81%). No differences in sensitivity were
observed between ELISA-C and the CIVTEST (87,5% in
both cases) in the samples from challenged animals
(vaccinated and non-vaccinated); ELISA-I was less
sensitive (50%) (Figure 1). All three kits showed some
common performance characteristics: they displayed
maximum sensitivity at D42 after two doses of vaccine
and sensitivity diminishes at D70. Also, sensitivity was
lower when dealing with only challenged samples; in this
case, CIVTEST and ELISA-C displayed the same
sensitivity (33.3%) and detected all samples from
vaccinated/challenged animals (100%); ELISA-I was the
less sensitive (0% and 61.54%, respectively).

CIVTEST
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Materials and Methods
Seventy young piglets (10-day-old) serologically
negative to Mhyo were divided into 7 groups of 10
animals each. Groups 1-5 were vaccinated with 5 different
commercial vaccines against enzootic pneumonia on D0,
and D21, and subsequently challenged on D70 with Mhyo
strain 3371. Groups 6 and 7 were used as non-vaccinated/
challenged and non-vaccinated/non-challenged control
groups, respectively. Blood samples were taken from all
animals at D0, D21, D42, D70 and D98. All samples
were tested using the CIVTEST SUIS MHYO ELISA kit,
a commercial indirect ELISA (ELISA-I), and a
commercial competition ELISA based on a monoclonal
antibody against the p74 (ELISA-C).

Figure 1. Quantitative representation of the Mhyo
ELISA serology using three commercial kits. The
results are shown as a mean (central point) and standard
desviation (vertical bars).
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Trends in resistance to antimicrobials among selected swine pathogens in the Czech Republic between
2007 and 2011
Z Kucerova, K Nedbalcova, P Alexa, K Nechvatalova
Veterinary Research Institute, Brno, Czech Republic, nechvatalova@vri.cz
Introduction
The conditions of intensive production on swine farms
where large numbers of animals are held in a small space
contribute to the spread of infectious diseases.
Antimicrobial treatment is one of the most effective
infection control measures. However, an effective
treatment can be hampered by the occurrence of bacterial
resistance found in pig herds worldwide (1).
Due to the fact that regular antimicrobial sensitivity
testing of bacterial pathogens is the main source of
information for prompt and accurate antimicrobial
treatment, the aim of our study was to estimate the
prevalence of resistance and tendencies in resistance
among Actinobacillus pleuropneumoniae, Pasteurella
multocida and Escherichia coli from clinical cases of
porcine respiratory and enteric diseases, isolated between
2007 and 2011, to antimicrobials frequently used in pig
herds.
Materials and Methods
Susceptibility in vitro and trends in resistance to selected
antimicrobials that are most used in practice were
determined by a dilution micromethod standardized
according to the Clinical and Laboratory Standards
Institute (CLSI) using commercial kits (Trek Diagnostics
Systems Inc., England; Trios, Czech Republic) in a
group of 346 A. pleuropneumoniae isolates, 332 P.
multocida isolates and 217 E. coli isolates from clinical
cases of porcine diseases in the Czech Republic from
2007 to 2011. The minimum inhibitory concentration
(MIC) values were read at the lowest antibiotic
concentration that inhibited visible bacterial growth.
Breakpoints for the evaluation of clinical susceptibility
were based on CLSI criteria and clinical criteria
harmonized with the European Committee on
Antimicrobial Susceptibility Testing (EUCAST) in E.
coli. Tendencies in resistance and the level of resistance
were estimated from the percentages of isolates
exceeding breakpoint MIC values in different years.
Results
High susceptibility of porcine respiratory pathogens to
antimicrobials was found, with the exception of a very
high level of resistance to tetracycline: in the range of
26.8% - 59.5% for A. pleuropneumoniae and in the range
of 32.5% – 50.6% for P. multocida. Low-level resistance
or occasional resistance to tiamulin (0.0% - 4.8%) and
enrofloxacin (0.0% - 3.8%) was detected for A.
pleuropneumoniae unlike for P. multocida showing a
higher level of resistance to tiamulin (7.7% - 35.3%) and
enrofloxacin (0.0% - 10.5%).
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Low susceptibility of E. coli from porcine enteric diseases to
antimicrobials was observed. High or extremely high
levels of resistance were detected to ampicillin (39.7% 80.8%) and tetracycline (69.2% - 84.1%). A high level of
resistance to trimethoprim/ sulfamethoxazole (26.0 % 42.3 %) and an intermediate level of resistance to
enrofloxacin (11.8 % – 26.9 %) were observed.
Regarding resistance trends, resistance and intermediate
susceptibility of isolates of P. multocida to tiamulin, A.
pleuropneumoniae to tetracycline and E. coli to
ampicillin significantly increased in 2011. Elevation to
high and intermediate resistance rates, respectively, was
found (among controlled-use antimicrobials) in E. coli
and P. multocida isolates to enrofloxacin. On the other hand,
a significant decrease of resistance to amoxicillin/
clavulanic acid to an intermediate level was detected in E.
coli.
Conclusions
Among the evaluated antimicrobials, the highest level of
resistance was found to tetracycline, in accordance with
other authors (1). This may be a side effect of frequent
use of tetracyclines in pig herds, as it is a risk factor for
selection and spread of resistance. Tetracyclines have
been widely used in veterinary medicine in the EU for a
number of years (2), even though their absolute use in
the Czech Republic has slightly decreased recently.
Over the period monitored, A. pleuropneumoniae did not
lose its susceptibility to ampicillin, amoxicillin/ clavulanic
acid, tulathromycin, tilmicosin, florfenicol, tiamulin and
trimethoprim/sulfamethoxazole; P. multocida to
tulathromycin, florfenicol and tilmicosin and E. coli to
colistin. These results can be of supportive value for
empirical antibiotic choice when prompt treatment of
pigs is necessary.
References
1. Aarestrup FM et al.: 2008, Anim Health Res Rev
9:135-148.
2. Ungemach FR et al.: 2006, Int J Med Microbiol
41:33-38.
The study was supported by the projects MZE CZ
(QH71051, MZE0002716202) and AdmireVet (CZ
1.05/2.1.00/01.0006; ED0006/01/01)
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Time-kill experiments to characterize the antimicrobial action of tildipirosin against swine respiratory
disease bacterial pathogens
M Rose1, C Wilhelm1, W Oswald1
Intervet Innovation GmbH, a member of the MSD Animal Health Group, Schwabenheim, Germany

1

Introduction
The novel 16-membered-ring macrolide tildipirosin
(Zuprevo®, MSD Animal Health) has been granted
international approvals for the treatment of swine
respiratory disease (SRD) associated with Haemophilus
(H.) parasuis, Actinobacillus (A.) pleuropneumoniae,
Pasteurella (P.) multocida and Bordetella (B.)
bronchiseptica. In vitro killing kinetics of tildipirosin
was studied for all four SRD target pathogens.

Figure 1. Bactericidal activity of tildipirosin against H.
parasuis by CFU/ml and time.
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Results
Tildipirosin exhibited bactericidal activity against all
isolates of A. pleuropneumoniae, within 5 – 7 hours for
two isolates and within 18 hours for one of the isolates.
Time-kill curves indicated bacteriostatic activity against
all P. multocida and B. bronchispetica isolates at all
concentrations tested. As shown with the example of one
of the H. parasuis strains from this experiment (Figure 1),
bactericidal activity was reached at 2 µg/ml in all H.
parasuis isolates, except for one isolate where
contamination occurred in the 2 µg/ml assay, and
bacteridal activity was determined at 4 µg/ml.
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Discussion and Conclusions
In vitro bactericidal activity of tildipirosin, the active
ingredient of Zuprevo® (MSD Animal Health), was
observed in all isolates of H. parasuis and A.
pleuropneumoniae; the activity of tildipirosin was
bacteriostatic against P. multocida and B. bronchispetica
under the conditions of this time-kill study.
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Materials and Methods
Tildipirosin time-kill curves were generated by the
macrodilution method according to CLSI M26-A (1).
Three field isolates of each SRD pathogen were
incubated according to CLSI M31-A2 (2), except for H.
parasuis. For the latter species 4 isolates were tested, and
CLSI M31-A3 (3) and M26-A methods modified by
supplementing veterinary fastidious medium with an
additional source of NAD (Vitox®) and incubation up to
48 hours. The ranges of the minimum inhibitory
concentrations (MIC) of tildipirosin for the study
organisms H. parasuis, A. pleuropneumoniae, P.
multocida and B. bronchiseptica were 0.5 – 2.0 µg/ml,
4.0 – 8.0 µg/ml, 0.125 – 0.25 µg/ml and 4.0 µg/ml.
Tildipirosin was tested at concentrations of 2-, 4- and 8fold the MIC in broth cultures containing approximately
5 x 105 colony forming units (CFU); for H. parasuis all
isolates were tested at fixed concentrations of 2, 4, and 8
µg/ml. Considering dilutions, CFUs were determined at
0, 2, 4, 6, 8 and 24 hours after incubation by streaking
broth culture aliquots on agar plates and further
incubation at conditions depending upon the growth
needs of the test pathogen. For H. parasuis CFUs were
tested at 0, 4, 8, 24, 32 and 48 hours. The results were
presented graphically by plotting CFUs/ml against time.
A bactericidal effect was defined as a decrease of the
initial inoculum by at least 3 log10 steps, equivalent to a
99.9% killing.
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Successful control of pre-weaning diarrhea by the prevention of neonatal coccidiosis with Cevazuril® in
the farm affected by multiple pathogens
J Dupuis1, S Thorel1, N Robert2, R Krejci2, A. Lopez2
SCP Vétérinaires de Malestroit, Malestroit , France, 2 CEVA Santé animale, Libourne, France
jeanne.dupuis56@orange.fr
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Introduction
Diarrhoea in suckling piglets remains one of the major threats
for the health and performance in the pre-weaning period.
The cause is usually multifactorial with the presence of
various bacteria, viruses and protozoa. The important
pathogen involved in the pathophysiology of neonatal
diarrhea is the coccidia Isospora suis (I. suis)1. The aim of
this study was to evaluate the efficacy of Cevazuril®, oral
suspension containing 5% toltrazuril, in the control of
neonatal diarrhea and its impact on growth performance in
pre-weaning piglets on a farm with a multi infection status.
Materials and Methods
Conventional pig farm reporting neonatal diarrhea, positive
for E. coli F4, Clostridium perfringens type A (cpa+, cpb2+)
and Rotavirus was selected. I. suis was found in diarrheic
piglets 14 days of age. Coglamune® is the vaccine for the
immunization of sows, containing alpha toxin of CP type A
and beta toxin of CP type C. Sows were vaccinated 6 and 2
weeks before farrowing.
Piglets were divided into three treatment groups. Group A –
piglets born to non vaccinated sows were not treated with
Cevazuril®. Group B – piglets born to non vaccinated sows
were treated with Cevazuril® on the 2nd day of age. Group C –
piglets from vaccinated sows were treated with Cevazuril®.
The total number of piglets in groups A, B and C were 123,
107 and 139 respectively.
Individual weight was measured at 2 days of age and at
weaning (on average 27 days). Diarrhea was scored daily
according to the scale: 0=no diarrhea, 1=mild pasty diarrhea,
2= severe watery diarrhea2. Pooled samples of feces collected
from three piglets per litter on day 14 of life were examined
by ovoscopy on the presence of I. suis oocysts.
ANOVA and Fischer’s test were used for the statistical
evaluation.
Results
The vaccination of sows against C.perfringens did not impact
the diarrhea on this farm. Therefore both Cevazuril® groups
were combined into one (B&C).
The prevalence and quantity of the I. suis oocysts excretion
was higher in group A (40% positive samples with 885
oocysts per gram on average) compared to group B&C (10%
positivity with 15 oocysts per gram). However, due to the low
prevalence and high variability of the oocysts amount, the
results were not statistically significant.
The weight at weaning in relation to the initial weight before
treatment revealed the statistically significant difference in
favor of the group B&C compared to group A (7.9 ± 1.85kg
versus 6.83 ±1.75kg). The growth rate was analyzed using the
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difference between the average weight at weaning and the
weight at the day of the treatment (2nd day of age).
Figure 1. The average weight gain until weaning.

The weight gain of the group treated with Cevazuril® was
significantly higher compared to non-treated group A
(p<0.0001) with an average difference of 1 kg.
For the evaluation of the clinical observation, the average
diarrhea score on days 1 and 2 of age were taken as the
baseline. The evolution of diarrhea in the course of the trial in
weeks 1, 2, 3 and 4 was related to this baseline. The
percentage of the deterioration was compared between groups
A and B&C.
Table 1. The percentage of the deterioration of diarrhea.
Group

week 1

week 2

week 3

week 4

B&C (Cevazuril )

14.3%

28.6%

23.8%

19.1%

A

70.0%,

80.0%

70.0%

80.0%

®

Differences were statistically significant in favor of the
group B&C in weeks 1, 2, 3 and 4 (p-values 0.0038,
0.0181, 0.0214, and 0.0020 respectively).
Conclusions
Multiple intestinal pathogens which might have participated
in diarrhea in the pre-weaning period were present in suckling
piglets. I. suis seems to play a significant role in the incidence
of clinical scours and decrease of growth rate. Treatment of
piglets with Cevazuril® proved to be effective in the control
of clinical diarrhea, even if newborn piglets were already
affected by other concurrent bacterial and viral pathogens.
The reduction of diarrhea was accompanied by the increase in
the growth rate for 1 kg on average.
References
1. Gualdi V.et al.: 2003, Parasitol Res 90: 163-165
2. Pommier P. et al.: 2003, Revue Méd Vet 154 : 41-46
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Testing of the safety and efficacy of a vaccine containing a genetically modified 'Stx2e'-antigen in
laboratory and field studies
O Lüder, HJ Selbitz, V Florian, RT Fricke, O Bastert, O Langer, S Siebenhaar
IDT Biologika GmbH, Dessau-Roßlau, Germany, olaf.lueder@idt-biologika.de
Introduction
Edema disease of pigs (E.coli enterotoxemia) occurs
worldwide and causes substantial economic loss. It
appears mainly in piglets during the first two weeks after
weaning. The Stx2e is the causal agent of edema disease.
The treatment of edema disease is extremely difficult
because it runs a peracute to acute systemic course. Therapeutic attempts offer a doubtful prognosis and are
usually also uneconomic. The active immunization is the
economic and veterinary alternative for the prevention of
edema disease. A new adsorbat-vaccine containing a
genetically modified Stx2e-antigen1 was tested for safety
and efficacy in laboratory and field studies on the target
animals according to the EU laws and guidelines.

In two field trials with breakouts of edema disease there
was a marked induction of neutralising antibodies against
Stx2e together with a clear protection against morbidity
and death (Figure 2).
Figure 2. Percentage of morbidity, death and neutralising antibodies (SNT) in pig herds with an actual breakout of edema disease during the course of the field
studies

Conclusions and Discussion
The vaccine containing the genetically modified Stx2eantigen applied i.m. once in suckling piglets at the age of
4 days is safe and effective. In challenge studies a clear
correlation between the induction of neutralising antibodies against Stx2e and protection against edema disease
at the times of OI as well as DOI was demonstrated.
References
1. Florian et al., 2012, IPVS (in press)
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Results
The repeated intramuscular injections of a double dose in
very young suckling piglets at the age of 4 days do not
result in any notable adverse effects either in terms of
general clinical health, local reactions, gross findings at
the injection sites, histopathological findings and rectal
body temperature. Moreover, there were no notable
differences when compared with the group injected with
similar volumes of sodium chloride solution (0.9%). The
incidence ratios for systemic and local reactions after
application of a single dose in suckling piglets at the age
of 4 days calculated from the results of corresponding
animal studies under laboratory and field conditions were
altogether below 1%. The OI was confirmed 21 days

Figure 1. Percentage of morbidity, death and neutralising antibodies (SNT) tested under laboratory
conditions in a challenge modell
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Materials and Methods
Studies conducted under controlled laboratory conditions: In safety studies piglets were vaccinated twice (4 th
and 18th day of life) with the single dose (1.0 ml) or
double dose (2.0 ml) of clinical batches respectively
0.9% NaCl-solution. The safety was determinated by a
scoring system to evaluate systemic and local reactions,
by histopathological examinations of the injection sites
and by measurement of the weight gain. In efficacy trials
the piglets were vaccinated once on the 4th day of life
with a single dose (1.0 ml). The efficacy was evaluated
for the onset of immunity (OI) and duration of immunity
(DOI) by means of a challenge model. In field studies the
piglets of different farms were vaccinated with a single
dose (1.0 ml) of clinical batches (IVP) respectively 0.9 %
NaCl-solution (CP) at the average age of 4 days. The
safety and efficacy were evaluated by a scoring system,
by the determination of neutralising antibodies against
Stx2e and by measurement of weight gain. During the
course of the field studies on two farms breakouts of
edema disease were observed.

after a single shot vaccination of suckling piglets at the
age of 4 days. The DOI was tested as successfull until
the 105th day of life (Figure 1).
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Comparison of palatability of three different colistin liquid products

1

M. Núñez de Prado1, G. Castells2, X. de Paz3, A. Mansilla1, J.Puig1
Andersen, S.A., Avd. la Llana, 123, 08191 Rubí (Spain), 2Servei d’Anàlisi de Fàrmacs, Universitat Autònoma
Barcelona (Spain), 3Swine consultant, Sant Josep, 47, 25300, Tàrrega, (Spain)

Introduction
Diarrhea caused by Escherichia coli is one of the main
problems during the postweaning period because when
an outbreak occurs morbidity is usually very high and the
effects will be present in most of the animals. Therefore
to control an E. coli outbreak the recommendation is the
use of antibiotics in water so the treatment can reach all
the animals in a short time. One of the best solutions is the
use of colistin, however there are different presentations in
the market. The purpose of this trial was to compare
the palatability of three different liquid colistin products
by measuring the water consumption in piglets.

Figure 1. Comparison of daily water intake (L/ kg b.w.)
of the piglets in groups A, B and C.

Materials and Methods
18 healthy piglets between 18-19 kg of LW were placed
in three different pens (6 piglets per pen) that received
water from the same source but could include different
medications. After seven days of acclimatization each
group of piglets received a different sulphate colistin
liquid product as water medication for 7 consecutive
days: Group A (6,66% colistin), Group B (Nipoxyme®
200 mg/g oral suspension, N200) or Group C (6,66%
colistin). Water and feed consumption (per pen) and
individual body weight were recorded daily. During the
whole study the room temperature (ºC) and RH (%) were
monitored and remained at an average of 14ºC and 76%.

Figure 2. Increase of daily water intake (%) in piglets
receiving N200 compared with the other two groups.

Results
During the experimental period, the piglets in the group
receiving the water treated with the N200 had a higher
daily water intake than the other two groups. The
average water intake was 0,107 L/ kg b.w. for the groups
A and C, whereas for the group N200 the water intake
was 0,134 L/ kg b.w. The Figure 1 shows the evolution
of the water intake in the different days of the trial and
for the three treatments. In the group N200 the water
intake increased from 0,123 to 0,141 L/ kg b.w. while in
the groups A and B it decrease from 0,118 L/ kg b.w. to
0,101 L/ kg b.w. and 0,112 L/ kg b.w. to 0,104 L/ kg b.w.
(p<0,05). Figure 2 shows the percentage increase of the
water intake when comparing the group N200 with the
other two groups.
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Conclusions and Discussion
These results indicate that the use of Nipoxyme® 200
mg/g oral suspension in water is not only more stable but
also it stimulates positively the water intake in piglets.
This fact can have also a potential benefit on the water
intake of the piglets being treated and therefore it may
allow a faster recovery when suffering an E. coli
outbreak.
References
1. “Colistin: Summay Report (2), EMEA/MRL/815/02Final”. The European Agency for the Evaluation of
Medicinal Products. Veterinary Medicines and
Inspections: London, 2002.
2. NRC: ”Water”. En: Nutrient Requirements of Swine.
10a ed. Washington, DC: National Academy Press,
1998, pp. 90-96.
3. Quiles A., Hevia M.L. ”Consumo de agua en
explotaciones porcinas”. Cuenca rural, 2006, pp. 1-4
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Causes of piglet mortality in relation to extensive supply of straw
as nest building material to loose-housed sows
R Westin1,2, N. Holmgren2, A Linder 3, K Ortman3, B Algers1
Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Skara, Sweden,
2
Swedish Animal Health Service, Skara, Sweden, 3Eurofins, Skara, Sweden, rebecka.westin@slu.se
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Introduction
All sows are biologically highly motivated to perform
nest building before farrowing. The amount of nest
building material provided has been shown to affect the
quantity of performed nest building behaviour and as a
consequence the duration of parturition and number of
stillborn piglets (1). The objective of the present study
was to investigate the causes of mortality in live born
piglets in relation to the amount of straw available during
nest building.

Crush
-ed
137
33.7
83
22.2
220
28.2

Enterit
-is
109
26.8
73
19.5
182
23.3

Other
28
6.9
33
8.8
61
7.8

Unknown/neg.
36
8.9
15
4.0
51
6.5

Table 2. Extensive supply of straw as a preventing / risk
factor compared to conventional supply of straw.
Main cause
of death
Starvation
Crushed
Acute enteritis

Odds ratio
0.50
1.74
1.54

Significance
p-value
0.000
0.002
0.056

* Analysis of OR is adjusted for influence of sow, farm, parity, litter
size at birth and season.

Conclusions and Discussion
Starvation as the main overall primary cause of piglet
mortality is in accordance with earlier studies (2). Our
findings suggest that large amounts of straw available
during the nest building phase affects the distribution of
death causes and the risk ratios during early lactation.
The lower risk to die due to starvation with more straw
provided suggests that the milk production or milk
consumption during early lactation may be positively
influenced by the nest building behavior of the sow. This
emphasizes the importance for the sow to be able to
perform nest building. On the other hand extensive
amounts of straw may be an obstacle for piglets thereby
making them more vulnerable to the heavy sow.
Prevalences of acute enteritis were unexpected high and
the etiology of these findings are not fully understood.
References
1. Vanheukelom V et al.: 2011, Livest Sci 143:116-131.
2. Edwards SA: 2002, Livest Prod Sci 78:3-12.
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Results
In total, 16.8 % of the live born piglets died within 5
days after birth. Main causes of death among examined
piglets were starvation 34.2 %, followed by crushing
28.2 % and acute enteritis 23.3 %. However, the relative
order of causes differed in relation to the amount of
straw available in the pen during nest building and
farrowing (Table 1). Further investigation to verify the
specific pathogens causing acute enteritis was not
performed. Calculation of odds ratios show that the
amount of straw had no influence on the overall risk of
dying (OR=1.06, p=0.65). However, the risk of dying
due to starvation in this study decreased if piglets were
born in pens provided with an extensive amount of straw
while the risk to die due to crushing increased (Table 2).

Straw
Starva
supply
-tion
97
Extenn%
23.8
sive
170
Conv. n%
45.5
267
Sum n%
34.2
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Materials and Methods
Data was collected from 361 farrowings at four
conventional piglet producing farms in Sweden. All sows
were loose-housed and kept in pens of approximately 6.5
m2 with partly slatted flooring. By random assignment,
half of the sows were provided with 15 kg of chopped
straw two days before expected date of parturition
(Extensive). The straw was left in the pen until the
piglets where 4 days old. Thereafter 0.5 kg of chopped
straw was provided on a daily basis. Remaining sows
where given a daily amount of 0.5 kg chopped straw and
additionally 1-2 kg of straw at farrowing (Conventional).
A macroscopic postmortem examination was performed
on 781 piglets that died within 5 days post partum.

Table 1. Primary causes of mortality among 781 piglets
that died within 5 days post partum, in relation to the
amount of straw available during nest building.
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Pilot project to assess different ventilation strategies to minimize the required airflow in fattening pig units
during the summer season
V Dufour1, S Turcotte1, J Ménard2, F Pouliot1, B Laplante², P Massabie³
Centre de développement du porc du Québec inc., Québec, QC, Canada
2
F. Menard, Ange-Gardien-de-Rouville, QC, Canada
³ Institut de la filière porcine en France, Le Rheu, France
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Introduction
There is a strong paradigm in North American industry that
promotes increasing the ventilation rate in swine barns in
order to reduce animal performance losses during the summer
season. In the last few years, several commercial farms
installed air filtration systems combining them to biosecurity
protocols in order to reduce the risk of contamination by
airborne pathogens such as porcine reproductive and
respiratory syndrome virus (PRRSV). To massively
implement this technology, both in farrowing and finishing
operations, it is appropriate to seek solutions to reduce the
investment costs. The objective of this study was therefore to
reduce the cost of air filtration systems by reducing airflow
(fewer filters) without affecting pig performances and air
quality. Different cooling techniques tested were based on
airflow norms used in France.
Materials and Methods
This project was conducted in a finishing barn located in
Ange-Gardien-de-Rouville, Québec, Canada. Four separate
rooms were used. Each room had 22 pens (7 m² each)
holding 220 pigs from 23.5 to 125 kg of body weight. Feed
and water were available ad libitum. The ventilation and
cooling strategies tested were: 1) C (control): ventilation rate
of 136 m³/h/pig without other cooling system; 2) MA
(median airflow): 102 m³/h/pig combined with circulating
fans; 3) S (sprinkler): 76.5 m³/h/pig combined with
circulating fans and low pressure sprinklers usually used to
soak the room before washing them; 4) M (mist):
76.5 m³/h/pig combined with circulating fans and high
pressure mist system.
For treatments equipped with circulating fans (MA, S and M),
six circulating fans (760 mm diameter) wired on electronic
controllers were turning on automatically when the
temperature exceeded 4.44°C above the set point. The mist
system was cycled as follows: above 29.4°C, the mist turned
on for 1 min. and turned off for 3 min. and above 32.2°C, the
mist was on for 1 min. and off for 1 min. The sprinkler
system worked for 1 min. followed by a 15-min. down time
when weather was above 29.5°C and, a 10-min. down time,
above 32.2°C. Water quantities used by the mist or sprinkler
systems were recorded.
Water and feed intake in the different rooms were registered
daily and pigs weighed at the beginning of the trial and before
slaughter. The average daily gain (ADG) was calculated by
dividing the total weight gain by the number of pig-days per
room. Feed conversion ratio (FCR) was calculated by
dividing the daily feed intake (DFI) by the ADG.
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Results and Discussions
The ADG and DFI were numerically higher in the
three treatments using circulating fans with a lower daily
water intake (DWI) (Table 1). The DFI and DWI are
indicators that the pigs were cooler in these rooms since
pigs normally reduce their DFI and increase their DWI
during the warmer days (Huynh et al., 2005).
Table 1. Impact of ventilation and cooling strategies on
pig performances
C

MA

S

M

ADG (g)

913

946

952

955

DFI (kg)

2.13

2.22

2.23

2.22

FCR

2.36

2.36

2.38

2.36

DWI (L)

10.7

8.28

8.54

7.72

Total water consumption was lower in rooms using
circulating fans compared to control room (Table 2).
Water consumption for the sprinkler system was more
than triple compared to the misting system whose
consumption was 9,400 and 3,000 L of water per room
respectively for the trial (119 days). Pig performances
were not different.
Table 2. Water consumption (L/room)
C

MA

S

M

Pigs

276,889

215,067

218,067

198,212

System

N/A

N/A

9,400

3,000

Total

276,889

215,067

227,467

201,212

Reducing the ventilation rate from 136 to 76 m³/h/pig
and adding circulating fans allowed to reduce the filter
surface for a given differential pressure by 1.8 times.
Conclusions
This study showed that the ventilation rate may be
reduced by using circulating fans without affecting pig
performance. When adding a cooling system (sprinkler
or mist) to circulating fans, pig performance remained
similar, except ADG who was possibly improved.
Circulating fans can help reduce the cost of air filtration
systems by reducing the number of filters.
References
1. Huynh et al. 2005. J Anim Sci. 83:1385-1396
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Production benefits of staff on farm training over a long period of time
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Introduction
In sow production there are several factors that are being
controlled: health, nutrition, genetics, etc. However
training of farm staff is a key factor as well for a good
and constant production
The purpose of this paper was to present some data on
the effect of training and retention of staff in one farm
over the years.

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Staff turnover rate
56%
52%
37%
30%
19%
19%
4%
0%
0%
0%

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

89%
86%
89%
89%
92%
94%
94%
93%
93%
94%

Fertility of Fertility of Fertility of Fertility
sows bred sows bred sows bred rate of gilts
on days 4-6 on days 0-3 on days 7after
after
10 after
weaning
weaning
weaning
93%
80%
80%
88%
91%
79%
74%
84%
93%
69%
78%
86%
92%
88%
83%
88%
94%
96%
83%
91%
96%
96%
89%
88%
95%
94%
89%
92%
95%
94%
89%
90%
95%
94%
87%
91%
95%
92%
91%
95%

In the Figure 1 it is interesting to note that the total
fertility rate increased but this was mainly due to an
improvement of the fertility rates of gilts, and the sows
bred on days 0-3 or 7-10 after weaning. This results
enhance the fact that a good training of the whole farm
staff (not only breeding staff) is key to improve the
fertility rates to over 90%. Also there was an increase of
5% of the sows bred before 6 days after weaning (data
not shown).
Table 2. Fertility rates for the different types of sows

Average years of experience
1,9
2,6
2,5
3,0
3,3
4,3
4,4
5,1
6,1
7,1

In 2004 there was a change in the training strategy of the
staff which started to show good results on the upcoming
years, especially from 2006 until nowadays when
average of years of training and experience in the farm
went from 3 years in 2005 to 7,1 years in 2011.

Conclusions and Discussion
These results show that training, motivation and
retention of farm staff is key to reach good production
results in the sow farm

Table 2 shows the fertility rates between year 2002-2011
(total, for sows bred on days 0-3, 4-6, 7-10 and for gilts).
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Results
Table 1. shows the data of the average years of
experience of the people in the farm.

Total
fertility
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Materials and Methods
This data has been collected in a 7000+ sow farm over
the last 10 years (2002-2011).
The farm has 27 employees in total and even though not
everyone is directly working in the breeding and
gestation area, since the effect of the sow management in
the farrowing room is also reflected later in the breeding
area, all the employees are considered for the comparison.
The data analyzed is the turnover of the farm staff and
the average years of training and experience of the staff
and the sow production data during the gestation period:
fertility rates (%) for the different periods.

Table 2. Fertility rates for the different types of sows.
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The effect of BOLIFOR® FA2300S in sow feed

1

L Göransson1, C Andersson2, M Collell Suriňach3, G Ausin Ortega4
Consultant in pig nutrition, Kågeröd, Sweden, 2Regional sales manager, Yara, Helsingborg, Sweden, 3Pig veterinarian
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Introduction
The effects of organic acids and their salts on
production performance and health of weaners and
growing pigs are well established and reviewed by
several authors. Only a few experiments have been
performed with sows however. Supplementing sow´s
feed with a blend of organic acids gave more live born
piglets and reduced pre weaning mortality in two
different trials by Liu (2001). In a review by Partanen
et al. (1999) it was reported slightly improved birth
and weaning weights with formic acid in the sow diet.
The aim of this study was to investigate the effect of a
commercial dry semi coated acidifier, BOLIFOR®
FA2300S, in sow feed on sow and litter performance.
Materials and Methods
The experiment was performed in two commercial
Spanish herds (A and B). The sows were randomly
allocated to the control or FA groups at service with
the restriction that first litter sows were equally
divided on the groups. The FA group of sows were fed
the same pregnancy and lactation diets as the control
sows were except for the addition of 0,5%
BOLIFOR® FA2300S. The back fat of the sows was
ultrasonically measured at farrowing and weaning.
Rectal temperature was measured the day after
farrowing and all piglets were individually weighed at
birth and at weaning. The feed intake of the sows was
measured on groups of sows in herd A and
individually in herd B. Health records of the piglets
were collected during the suckling period. In herd A
weaning took place 21 days of age and in herd B at 28
days of age. Statistical analysis was performed with
the Statistical Analysis System, version 9.2 (SAS
Institute Inc., Cary, NC, USA). The statistical model
included effects of herd and treatment.
Results and discussion
Sows in the FA group had more fat on the body at
farrowing and weaning compared to the control sows
(Table 1). The FA group of sows consumed more feed
in both herds. In herd A, 13 sows in the control group
exceeded 39,5˚C (indicating lactation failure) the day
after farrowing compared to 4 sows in the FA – group
and the average temperature differed statistical
significantly (P<0,05) in herd B. There was a tendency
(P<0,1) for more piglets per litter in the FA group at
weaning in both herds. The FA treatment did not
affect birth weight but individual and litter weights
were significantly increased at weaning.
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Table 1. Production performance of sows and litters.
Different letters on means indicate P value <0,05.
Control

FA2300S

39,0

38,9

Back fat at farrowing, mm

a

19,9

21,1b

Back fat weaning, mm

16,8a

18,2b

12,1

12,3

a

165b

Littersize at weaning

10,1

10,5

Sow rectal temperature, ˚C

Littersize at birth
Lactation feed intake,kg

1)

Piglet weight at birth, kg

1,50

1,47

Piglet weight at weaning.kg

5,9a

6,2b

Litter weight at birth, kg

17,7

17,7

a

66b

Litter weight at weaning, kg

60

Within litter st.dev. birth

0,27

0,27

a

0,70b

Within litter st.dev. weaning
1)

150

0,91

data from herd B only.

Within the litter standard deviation as a measure of
variation in weight differed significantly between
control and FA treatment at weaning. The numbers of
piglets dead due to weakness, runt syndrome and
diarrhea were in the majority in the control group.
Conclusions
BOLIFOR® FA2300S improved sow feed efficiency
and sow body condition, decreased the risk of
lactation failure, enhanced sow feed intake, gave more,
heavier and healthier piglets at weaning.
References
1. Liu, Y.G. 2001. Recent developments in applied
organic acids for health. FEED MIX, Volume 9,
Number 6
2. Partanen, K.H. and Mroz, Z. 1999. Organic acids
for performance enhancement in pig diets.
Nutrition Research Reviews (1999), 12, 117-145.
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Asia and Pacific Rim feed optimization summary of Full Value Pigs survey
Ginger Pelger1, Jun Castro1, Charles Rikard-Bell1
1
Elanco, Greenfield, IN USA
Introduction
Feed is the largest variable cost associated with raising a
pig from weaning to market weight.1 Feed utilization can
also be impacted by disease and management factors.
The choice of raw ingredients and their quality can affect
production costs as well. Feed optimization is
determining the best feedstuffs based on efficiency of the
pig and also quality of the desired carcass.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
Asian and Pacific Rim countries, translated as necessary.
Surveys were completed by hand. Entries were validated
and transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.

<40
41-50
51-60
61-70
71-80
>81
Unknown

0%
9.4%
18.8%
35.9%
32.8%
0%
3.1%

Q2. Over the next 3 years, do you expect feed as a
percentage of total production cost to? (63)
Decrease by 5% or more
Decrease by 1-4%
Stay about the same
Increase by 1-4%
Increase by 5% or more

11.1%
11.1%
19.0%
27.0%
31.7%

4.9%
73.8%
3.3%
3.3%
6.6%
16.4%

Q5. What is your definition of Full Value Pigs? (61)
Pigs with no sort loss
Pigs that achieve at least 90% of maximum
MOFC
Pigs shipped to my primary packer

16.4%

Pigs receiving no discounts on my marketing grid

29.5%

45.9%
8.2%

Discussion
Feed has been estimated at 75% of the cost of raising a
pig2 and the majority of survey respondents reported
from 61-80%. Most of the respondents also agree that
this percentage will continue or grow in the next three
years. While reducing disease was mentioned to improve
feed utilization, it is difficult for many herds to manage.
Changing nutrition and using a feed additive are two
management decisions that can occur on almost all farms
and are well within the producer’s influence. The correct
definition of Full Value Pigs is 90% of optimum MOFC
as it is the only choice that determines profitability.
References
1. Hofstrand D: Apr 2009, IAgMRC Renewable Energy
Newsletter.
2. Thaler B et al.: accessed 2011,
www.usporkcenter.org/userfiles/file/nsng/nsngpurchasing%20high%20quality%20feed%20indredie
nts(1).pdf.
Acknowledgement
This study was sponsored by Elanco.

Q3. What is your typical percent Margin Over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (59)
1-20

21-40

41-60

61-80

>81

20.3%

23.7%

22.0%

22.0%

11.9%

Happy Pigs - Healthy People

307

June 13 (Wed)

Q1. In your experience, feed represents about what
percentage of the total cost of raising a pig? (64)

Changed genetics
Improved animal health
Limited feed intake
Adjusted feeders
Used a feed additive
Changed nutrition

Oral Sessions

Results
A total of 64 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Q4. In the past year, what has had the most positive
impact on your ability to optimize feed? (61)
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Global full value pigs metric summary of Full Value Pigs survey
Ginger Pelger1,
Elanco, Greenfield, IN USA

1

Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum performance
for a swine operation. A Full Value Pig is a pig that
achieves at least 90% of the Margin Over Feed Cost
(MOFC) of the single optimum pig as determined by
feed intake, feed costs and payment grids. While some
producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers to 32 countries
in multiple regions, translated as necessary. Surveys
were either administered as an internet site or completed
by hand. Entries were validated and transferred by a
third-party for summarization. All surveys were
completed within 7 months of each other.
Results
A total of 499 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your definition of Full Value Pigs? (417)
Pigs with no sort loss
Pigs that achieve at least 90% of maximum
MOFC
Pigs shipped to my primary packer
Pigs receiving no discounts on my marketing
grid

14.9%
32.6%
12.7%
41.7%

Q2. Do you consider your typical Full Value Pigs
percentage (as compared to your peers) to be: (463)
Below average
Average
Above average

6.9%
54.9%
38.2%

Q3. Do you keep track of the Full Value Pigs you
produce? (482)
Yes
56.0%

No
44.0%
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Q4. What is your average percentage of Full Value Pigs
per group? (453)
<21
21-30
31-40
41-50
51-60
61-70
71-80
>80

4.6%
2.2%
3.5%
2.2%
5.5%
7.9%
21.6%
52.3%

Q5. On average, how much money ($USD) would you
estimate you lose for each pigs that fails to reach Full
Value? (435)
$10 or less per pig
$11-15 per pig
$16-20 per pig
$21-25 per pig
$26 per pig or more

19.5%
23.2%
25.7%
9.7%
21.8%

Q6. At the time when the last pigs in the group are sold,
what percent are below target weight? (484)
<5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
>40

36.4%
37.2%
13.8%
6.0%
2.9%
1.9%
0.4%
0.4%
1.0%

Discussion
While there is dissent over the definition of Full Value
Pigs by the survey respondents, most believe that they
are average or above average compared to their peers in
the percentage of FVPs for their farm. The cost of a pig
failing to reach Full Value was reported across all ranges
and indicates that there could be regional differences or
that the true cost is unknown. Until producers use a
common definition and measurement, FVP benchmarking
across producers may be difficult.
Acknowledgement
This study was sponsored by Elanco
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Impact of a single dose of an anti-GnRF vaccine (IMPROVAC® / VIVAX®) on testicular development
and testosterone production in young boars
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Introduction
Immunization against GnRF is an alternative to the
physical castration of male pigs. Two doses of vaccine
are given, at least 4 weeks apart. The first primes the
immune system and the second produces a temporary
suppression of testicular function. The procedure may be
used on male pigs that fail the selection procedure for
breeding boars, to control boar taint and allow use for
human consumption, but the minimum time from first
dose to slaughter is typically 8 weeks. Giving the first
dose prior to testing would allow the second to be given
at the time of the rejection decision, potentially saving 4
weeks. Available data suggest that the first dose has
minimal physiological effect (1,2), so there should be no
impact subsequent breeding performance, but detailed
studies are lacking. The aim of this study was to assess
the effects of a single dose on endocrine and
morphological aspects of the testicle in young boars.

Table 1. Mean (s.d.) scrotal width in situ (cm)
Week
0
4
13
24
31

T01 (Saline)
7.79 (0.67)
10.12 (0.97)
14.12 (0.68)
15.29 (0.97)
15.68 (0.97)

T02 (Improvac)
7.67 (0.64)
9.97 (0.64)
14.03 (0.84)
14.96 (0.97)
15.84 (1.43)

Testosterone concentrations (Table 2) were highly
variable across time (not unusual), but were not different
(p>0.05) between treatments at any point.
Table 2. Mean (s.d.) serum testosterone (ng/ml)
T01 (saline)
5.65 (4.15)
2.42 (0.96)
4.78 (4.49)
1.57 (0.63)
3.90 (1.63)
5.46 (2.94)
1.18 (0.95)
3.23 (1.44)
0.87 (0.39)
3.27 (2.87)

T02 (Improvac)
4.23 (3.08)
1.29 (1.15)
1.34 (0.83)
1.29 (2.02)
5.08 (3.69)
7.13 (4.52)
1.50 (0.82)
5.52 (3.45)
1.23 (1.42)
3.32 (3.29)

Conclusions and Discussion
Boar testing is typically conducted after 24 weeks of age.
The results confirm that one dose of the commercially
available anti-GnRF vaccine, given at 16 weeks, is
unlikely to have any negative impact on testicular
development and testosterone levels.
References
1. Dunshea FA et al.: 2001, JAS 79: 2524-2535
2. Claus R et al.: 2007, Vaccine 25: 4689-4696

Results
There were no statistically significant differences
between treatments for any parameter, including
antibody titre. Gonadal size in situ (Table 1) and gonadal
and epididymal weights (not shown) were similar.
Histological evidence of alteration in onset and
development of puberty was absent in both groups.
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Materials and Methods
48, healthy, entire male pigs of commercial genotype
(LD x LW, Topigs) were randomly divided to two equal
groups (T01 and T02) at 16 weeks of age. Pigs in T01
were injected with 2ml of saline, those in T02 with 2ml
of Improvac (Pfizer). Pigs were individually housed
thereafter. Seven pigs per treatment were randomly
selected for serial blood sampling at 0, 2 and 4 weeks
after treatment, then every 4 weeks to week 28. Samples
were analyzed for anti-GnRF antibodies (Elisa) and
testosterone (HPLC mass spectrometry). 3 or 4 pigs per
group were surgically castrated under anaesthesia at
weeks 4, 13 and 31. Testes and epididymes were
weighed and samples examined histologically to assess
testicular development and structure of parenchyma. In
situ measurements of testicle size (scrotal width) were
made before treatment and in all remaining pigs 4, 13, 24
and 31 weeks after treatment. ANOVA F-test was used
to analyze measurements along time, with interaction
between time and treatment. The Tukey-Kamer
(testosterone) and Bonferroni (testicle size) tests were
used for subsequent pairwise comparisons. All applicable
animal welfare regulations and guidelines were followed.

Histological images demonstrated normal development
of the seminiferous parenchyma and support structures,
including Leydig cells.
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Comparison of the productivity of Improvac vaccinated entire male pigs with surgically castrated male
pigs and gilts
Margit Andreasen1, Hanne Maribo1
Pig Research Centre, Danish Agriculture And Food Council, Copenhagen, Denmark

1

Introduction
Improvac is a vaccine comprising a gonadotrophin
releasing factor (GnRF) analogue. Improvac is expected
to reduce the risk of boar taint to a level comparable to
surgically castrated pigs (1). Male pigs vaccinated with
Improvac remain entire males until shortly after
administration of the second vaccination a few weeks
before slaughter. Therefore the productivity of Improvac
vaccinated pigs has been shown to be higher than that of
barrows. The objective of this trial was to compare the
productivity of pigs vaccinated with Improvac with the
productivity of barrows and female pigs under
commercial field conditions in Denmark.
Materials and Methods
Two Danish farrowing-to-finisher herds were selected.
At age < 7 days piglets in a litter were randomly
allocated to 3 treatment groups: 1: male pigs physically
castrated within 3–7 days of birth; 2: male pigs to be
vaccinated with Improvac during the finishing phase; 3:
female pigs. When entering the finishing unit (app. 30 kg
BW) pigs were grouped by treatment in pen-pairs w. two
groups of 16 (herd 1) or 13 (herd 2) pigs served by the
same feeder. Pigs in group 2 received their first dose of
Improvac when moved to finishing pens and again 4–6
weeks before the expected date of slaughter. During the
finishing period, feed consumption was measured for
each pen-pair. Pigs were weighed by pen-pair, when
moved to the finishing unit and 1-7 days before slaughter
(appr. 110 kg). At slaughter carcase weights and lean
meat percentages were recorded. Skatole analysis was
performed on all male pigs, and a subunit of females and
castrates. Antibiotic usage and mortality throughout the
study was recorded. In herd 1 sensory panel testing was
performed on loin samples from 50 pigs from each
treatment group, and analysed for androstenone. Linear
mixed models with treatment as a fixed effect, and
enrolment batch and pen-pair within enrolment batch as
random effects were applied to analyse productivity.
Results
In total, 22 (herd 1) or 12 pen-pairs (herd 2) i.e. 704 and
384 pigs per herd were included per treatment group.
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Table 1. Average daily gain (ADG), feed consumption
ratio and lean meat percentage

ADG
FCR
Lean
meat %

Herd

Barrows

Improvac

Females

1

933

935

931

2

953

961

976

1

2.89a

2.75b

2.74 b

2

2.57 a

2.51 b

2.48 b

1

60.1

a

b

61.3 b

2

59.6 a

60.4 b

60.7 b

61.2

a, b: Different letters mean significant difference (p<0.05)

ADG did not differ significantly between groups. Both
FCR and lean meat percentage were significantly
improved for vaccinates and females compared to
barrows, while no significant difference was observed
between females and vaccinates. None of the pigs
exceeded the generally accepted threshold for skatole
taint of 0.25 ppm detected at the abattoir. In herd 1 the
study on the prevention of boar taint, using a trained
sensory panel, detected a not fully satisfactory result.
The panel found that male pig odour and taste was
significantly more pronounced in pigs vaccinated with
Improvac, and it was also only among vaccinates that
androstenone could be detected (2 with levels at or above
1 ppm). Mortality and antibiotic treatments of pigs
vaccinated with Improvac did not differ from that of
females or castrates’, supporting that aggressive male
behaviour was not a problem.
Conclusions and Discussion
The improved feed efficiency and leaner carcass indicate
that Improvac vaccination may be economically
beneficial compared with castrates depending on the
price of the vaccine. The results on the male pig odour
and taste should be interpreted with caution, because the
study was performed on a subgroup in only one herd, at a
given point in time.
References
1. Zamaratskaia et al.: 2008, Livest. Prod. Sci., 93,
235–2
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Effect of a single dose of an anti-GnRF vaccine (IMPROVAC® / VIVAX®) on sexual behaviour and
semen quality in young boars
IR Scheid1, FTT Oliveira2, AC Borges3, TF Braga3, S Mathur4, JRD Allison5
Scheid Assess Agropec, Canela, RS, Brazil, 2Pfizer Saude Animal, Sao Paulo, Brazil, 3UFU, Uberlândia, Brazil,
4
Pfizer Animal Health, Kalamazoo, MI, USA, 5Pfizer Animal Health, Madison, NJ, USA, jim.allison@pfizer.com
1

Introduction
Immunization against GnRF is an alternative to the
physical castration of male pigs. Two doses of vaccine
are given, at least 4 weeks apart. The first primes the
immune system and the second produces a temporary
suppression of testicular function. The procedure may be
used on male pigs that fail the selection procedure for
breeding boars, to control boar taint and allow use for
human consumption, but the minimum time required
from first dose to slaughter is typically 8 weeks. Giving
the first dose prior to selection would allow the second to
be given at the time of the rejection decision, potentially
saving 4 weeks. Data suggest that the first dose has
minimal physiological effect (1,2), so doing this should
not impact test results or subsequent breeding
performance, but detailed studies are lacking.

Table 1. Mean (s.d.) values for parameters measured
during 14 weekly semen collections
T01 (Saline)
3.44 (2.89)
6.74 (2.35)
49.2 (22.1)
233.5 (82.0)
0.28 (0.06)
63.1 (21.0)
5.56 (2.70)
81.1 (5,8)

T02 (Imp.)
2.61 (1.81)
6.64 (2.26)
56.2 (24.6)
257.0 (77.3)
0.26 (0.03)
66.8 (19.8)
7.51 (5.08)
77,5 (8,7)

Conclusions and Discussion
Boar testing is typically conducted after 24 weeks of age.
The results obtained confirm that one dose of the
commercially available anti-GnRF vaccine, given at 16
weeks, is unlikely to have any negative impact on boar
sexual behaviour or subsequent sperm characteristics. A
second paper at this congress describes results for
testicular development and testosterone production (3).
References
1. Dunshea FA et al.: 2001, JAS 79: 2524-2535
2. Claus R et al.: 2007, Vaccine 25: 4689-4696
3. Scheid IR et al.: 2012, Proc 22nd IP

Results
Behaviour: There were no statistically significant
differences between treatments for any parameter. All
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Ejaculation time (min)
Gel weight (g)
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Sperm conc. (106/mm3)
Total number cells (109)
Abnormal cells (AC) (%)
Motility (%)
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Materials and Methods
48, healthy, entire male pigs of commercial genotype
(LD X LW, Topigs) were randomly divided to two equal
groups (T01 and T02) at 16 weeks of age. Pigs in T01
were injected with 2ml of saline, those in T02 with 2ml
of Improvac. Pigs were individually housed thereafter
and sub-groups were selected for specific procedures.
Between 5 and 8 weeks after treatment 19 pigs per group
were assessed for sexual behaviour by exposure to gilts
in oestrus. Number of presentations to the female,
number of incorrect mounting attempts and time taken
before a correct mounting were recorded. From 17 weeks
after treatment (33 weeks of age) semen samples were
collected weekly for 14 weeks from 12 boars in T01 and
10 in T02. After this phase 6 animals per treatment then
underwent daily semen collection for 7 days. The time
from entering the room to an effective mount on the
dummy was recorded for each collection, as was
ejaculation time and the qualitative and quantitative
aspects of the ejaculate, including sperm concentration,
number and motility. Sperm morphology was examined
in all weekly samples and those collected on days 1, 4
and 7 of the intensive collection period. The same person
performed all semen examinations. The Chi square test
and Fisher’s exact test were used to analyze behaviour
information. Anova F- test was used for semen data,
except for motility as there was no variability in the data
to use the analysis of variance. All applicable animal
welfare regulations and guidelines were followed.

pigs mounted the female in heat, 79% of T01 and 100%
of T02 pigs on the first presentation. The maximum time
to perform a correct mount was 7 minutes and none
exceeded 4 incorrect attempts.
Semen Quality: For the weekly collections there were no
significant differences between the groups in the
quantitative or qualitative characteristics of semen.
(Table 1). All values were within expected ranges. In the
period of daily collection there was a gradual and
equivalent decrease in semen quality in both groups, as
would be expected.
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Identification of chromosomal regions responsible for resistance / susceptibility to Actinobacillus
pleuropneumoniae infection
D Hoeltig1, G Reiner2, F Dreher3, N Bertsch 2, H Willems2, R Herwig3, KH Waldmann1 and the members of the
FUGATO-consortium RePoRI1
1
Clinic for Swine and Small Ruminants, Forensic Medicine and Ambulatory Service, University of Veterinary Medicine
Hannover, Foundation, Hanover, Germany, 2Department of Veterinary Clinical Sciences, Justus-Liebig-University,
Giessen, Germany, 3Departmant of Vertebrate Genomics, Max Planck Institute for Molecular Genetics Berlin, Berlin,
Germany, doris.hoeltig@tiho-hannover.de
Introduction
The
bacterial
lung
pathogen
Actinobacillus
pleuropneumoniae (A. pleuropneumoniae) is responsible
for outbreaks of porcine pleuropneumonia worldwide.
Since vaccination efficacy is often limited by a deficient
cross-serovar protection in the past the main strategy for
controlling the disease was the application of antibiotics.
As there is a global increase of bacterial resistances
against antibiotics their usage should be reduced
especially within food production. Therefore the
discovering of natural resistances against bacterial
pathogens, as for example A. pleuropneumoniae, seems
to be a potential chance to control disease without further
rise in endangerment of human health.
Materials and Methods
106 pigs of different breeding lines (German Landrace,
Large White, Piètrain, and Hampshire) as well as 170
F2-pigs of a Hampshire-German Landrace-QTL-family
were experimentally infected with A. pleuropneumoniae
serotype 7 by aerosol. All pigs were tested negative for A.
pleuropneumoniae by serology and microbiological
culture prior to infection.
Phenotypes were characterized by detailed clinical (1.),
pathological (2.) and microbiological examinations. A
whole genome expression analysis was performed and
within the F2-animals the differentially expressed genes
were verified by genome wide eQTL-analysis. The
resulting subsets of candidate genes were included in
pathway- and regulatome analyses.
Results
We identified 1600 differentially expressed genes, linked
to 69 functional candidate genes representing the
regulatory background of A. pleuropneumoniae
pathogenesis and defense. Comparing these results with
positional linkage by expressed QTL analysis, these
candidates were broken down to four hotspots of gene
regulation. Cases of death due to infection and severity
of clinical, pathological and microbiological outcome
were mainly associated with two extraordinary marker
regions on chromosomes 2 and 12.
Conclusions and Discussion
All aspects of porcine pleuropneumonia (severity, death
and microbial colonization of the lung and tonsils) were
significantly associated with four genetic marker regions
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and an interaction network of 69 functional candidate
genes. Our results represent a first step to unravel the
molecular basis of A. pleuropneumoniae-resistance/
susceptibility and to develop markers for the selection of
pigs and herds less susceptible to A. pleuropneumoniae.
Severity of clinical symptoms is reduced together with
colonization of the lungs in more resistant pigs. Thus,
more resistant pigs might provide significant impact for
herd biosecurity in the future.
References
1. Hoeltig et al.: 2009, BMC Vet Res 5: 14.
2. Hannan et al.: 1982, Res Vet Sci 33: 76-88.
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Estimating parameters for boar taint using small tissue samples
C Baes 1, H Luther 2, S Ampuero 3, S Mattei 4, G Bee 3, X Sidler 4, P Spring 1, U Weingartner 5, A Hofer 2
Bern University of Applied Science, Zollikofen, 2 SUISAG, Sempach, 3Agroscope Liebefeld-Posieux ALP, Posieux,
4
University of Zurich, Zurich, 5 Coop, Basel, aho@suisag.ch

1

Introduction
In 2010, the Swiss service center for pig production
(SUISAG) instigated a research project to develop a
performance test and breeding programme against boar
taint. As part of this project, a biopsy device for
collecting small adipose tissue samples from live male
breeding candidates was developed. We used data on
chemical analysis of adipose tissue collected using this
biopsy device to estimate parameters for boar taint
components.

Live
Age
weight
categorical categorical

Animal

Litter

random random

X

X

X

X

M1_S

X

X

X

X

M1_I

X

X

X

X

M1_A

X

Farm/
season
fixed

Table 2. Phenotypic variance (σ 2p ), heritability(h2),
litter(c2) variance as a proportion of phenotypic variance
and standard error (SE) from univariate analyses of boar
taint compounds
σ 2p
h2
Model
SE(±) c2
SE(±)
M1_A

0.905

0.453

0.108

0.163

0.067

M1_S

0.548

0.524

0.041

0.115

0.067

M1_I

0.344

0.571

0.099

0.012

0.071

Multivariate analysis provided very similar results.
Genetic and phenotypic correlations were comparable to
those found in the literature (Table 3).
Table 3. Phenotypic (lower diag.) and genotypic correlations
(upper diag.), and heritabilities (diag.) from multivariate
analysis
Androstenone

Skatole

Indole

A

0.452

0.110

0.354

S

0.278

0.495

0.902

I

0.256

0.739

0.550

Conclusions
Our results show that data on boar taint compounds
obtained from small adipose samples provide similar
genetic parameters as that described in the literature for
larger samples. The performance test for boar taint using
biopsy samples can therefore be applied to reduce the
risk of tainted carcasses of intact PREMO® males.
References
1. Pinheiro JC, Bates DM: 1996, StatComp 6, 289-296.
2. R Development Core Team: 2008. www.Rproject.org.
3. Groeneveld E. et al.:1996, VCE User’s Guide and
Reference Manual Version 6.0.
The authors gratefully acknowledge financial support of
the Swiss Commission for Technology and Innovation
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Results
Androstenone (mean = 0.578, σ = 0.527), skatole (mean
= 0.033, σ = 0.002) and indole (mean=0.032, σ = 0.002)
were within plausible ranges. Here we present results of
only one model per boar taint compound for univariate
and multivariate analysis (Table 1).
Univariate analysis of the data set resulted in heritability
estimates for androstenone comparable to those in the
literature (Table 2). Surprisingly, heritabilities for skatole
and indole were higher than that of androstenone.

Model
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Materials and Methods
A data set containing information on adipose tissue
sampled by biopsy from the neck of 516 PREMO® boars
(9 herd book farms) was available; some boars were
biopsied more than once. In order to replicate a
performance testing scenario, only animals between 100
and 130 kg live weight were included in the analysis.
After data editing, 528 observations remained (96
animals were biopsied twice, 6 were biopsied 3 times).
Transformations (log, ln) were tested to achieve a normal
distribution of boar taint compounds (androstenone,
skatol, indol), whereby ln transformation provided the
best results. A total of 36 different mixed linear models
were tested for each boar taint compound using the nlme
package1 of R-2.13.02. No permanent environment effect
was considered because only a limited number of boars
had multiple observations. Example model variations
included consideration of age and live weight as
covariables or as categorical traits and various
combinations thereof. The AIC and BIC were used to
rank the models in terms of their information content.
Significance of fix effects (categorical live weight at
biopsy, categorical age at biopsy and farm/season) was
tested using the ANOVA procedure of R-2.13.02. Two
models per boar taint compound were selected for further
analysis. Pedigree information of 2245 animals was
available. VCE3 was used for estimating variance
components using univariate and multivariate models.

Table 1. Selected models for variance component
estimation of boar taint compounds
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Longitudinal gait development in pigs assessed with a single-plane stereophotogrammetric motion capture
method and associations with clinical subjective scores of conformation, gait and osteochondrosis
S Stavrakakis1,2, JH Guy 1, SEM Lawson2, O Warlow2, GR Johnson2, SA Edwards1
School of Agriculture, Food and Rural Development, Newcastle University, Newcastle upon Tyne, UK
2
School of Mechanical Engineering, Newcastle University, Newcastle upon Tyne, UK, s.stavrakakis@ncl.ac.uk
1

Introduction
Lameness is a common cause of lost productivity for the pig
industry and a threat to animal welfare. Osteochondrosis
(OC) is one of the most important underlying causes of
lameness in growing pigs and has also been associated with
conformational deficiencies (also called leg weakness) in this
species (Jorgensen, 2000). Common methods to identify
unsound animals employ subjective scoring systems.
However, there are concerns about the reliability and
practicality of visual gait assessment, highlighting the need
for more automated and objective diagnostic methods. The
objectives of this study were to 1) develop a method for
stereophotogrammetric capture of the sagittal-plane motion of
pigs to quantitatively assess their gait and 2) to determine
whether changes during development could be related to the
clinical scores of the pig’s conformation, gait and the
presence of OC lesions in joints at slaughter.
Materials and Methods
12 entire male and 12 female growing pigs (36kg liveweight
at entry) were trained for a period of two weeks to follow a
target along a standard solid-floored runway and obtain a treat
when movement was acceptable (i.e. regular, continuous and
straight). After the training period, 38 circular reflective
markers were regularly placed over anatomical landmarks
and pigs led past an array of six infrared cameras to capture
movement during walking. At least two acceptable sequences
of three to four strides in each direction were captured on
each occasion. Hoof impact and lift off were identified and
angles for stance and swing phases of gait cycles of
individual hoofs calculated. Pigs were weighed weekly and
subjectively scored for conformation (0-9 scale, where
4.5=normal and </> = deviation from normal alignment) and
lameness (0-5 scale: 0=normal 5=does not move). At
approximately 90 kg, pigs were slaughtered and the major
articulations (N=372) of all four legs examined and scored
macroscopically for signs of OC (i.e. irregularities in articular
cartilage). An ANOVA repeated measures analysis was
applied to test the effect of age on gait at three time points
(Age 16, 19 and 21 weeks). One-way ANOVAs and student
t-tests were used to compare the gait of pigs with different
conformation, gait and OC scores.
Results
Maximal swing flexion at both knee and elbow joints
increased significantly between 16 and 19 weeks (p=0.016)
but was unchanged afterwards, indicating maturation
processes in the locomotor development. The speed to leg
length ratio showed the same pattern and may explain
increases in flexion. Elbow flexion at impact, mid-stance and
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terminal stance increased between 16 and 19 weeks (p<0.05)
but not afterwards. Pigs with conformational deficiencies in
hind legs at 21 weeks had significantly decreased knee
flexion at impact and mid-stance (p<0.05), despite a similar
walking speed compared to normal pigs (Figure 1). This
suggests compromises in shock absorption at the knee joint
and increased stiffness in affected legs. Pigs with a gait score
higher than 0 also had decreased knee angles at impact and
mid-stance (p<0.05). In front legs where OC lesions were
present in the carpal joint, both maximum (p=0.009) and
minimum (p=0.016) elbow angle was decreased.
Figure 1.
Knee angle/time representation of 16 pigs at 21 weeks.
The black thick curve represents the mean of pigs scored
with a good hind leg conformation (thinner solid lines);
red dashed curves originate from pigs with deficiencies
in hind legs.

Conclusions and Discussion
There are growth-related changes in the gait of pigs
which need consideration when interpreting gait parameters.
Subjective clinical impressions of conformation and
locomotion are reflected in measurable gait parameters
which could be used as diagnostic aids in identifying
pigs at higher risk of lameness. Osteochondrosis lesions
in the present study had a limited prevalence and severity
and therefore impact on gait. However, a further
investigation into the potential of biomechanical diagnostic
tools is worthwhile.
References
1. Jorgensen B et al.: 2000, Animal Science 71: 427-434.
2. Thorup V. M. et al.: 2007. Animal 1: 708-715.
3. Wilson A: 2007. Equine Vet J 39: 14-16.
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SPES study and economic analysis comparing two commercial App vaccines

Kitcha Urairong1, Suraphan Boonyawatana2
1
Faculty of Veterinary medicine, Kasetsart University, Nakhon Pathom, Thailand, 2Intervet (Thailand) Ltd
Introduction
Actinobacillus pleuropneumoniae (App) is an infectious
disease that can lead to important economic losses (1).
The Slaughterhouse Pleurisy Evaluation System (SPES)
assesses the extent of pleurisy in lungs at the abattoir,
which is largely due to App infection (2), and this data
can calculate to App index (APPI) (3). The aim of this
study was to assess the relationship between financial
return and APPI on a commercial farm in Thailand.

vaccine. As to dead and culled pigs, the total weight for
the T2 group was far less than for the T1 (Tables 1 & 2).

Materials and Methods
The study was performed on a 7,000-sow farrow to
finish farm, which had experienced Actinobacillus
pleuropneumoniae (App) problems in the previous few
years. A decision to use Porcilis® APP solved the
problem for 2-3 years until there were difficulties with
the supply of the vaccine. The farmer had to switch to
another App vaccine and thereafter App problems began
to recur. When Porcilis® APP again became available, it
was decided to use it again. It was this chain of
circumstances, which prompted this study.
The piglets from a group of sows were randomly
assigned to one of two groups (T1 and T2) at weaning.
They remained in the same house but in different pens
until they were moved to finishing accommodation,
where each group was kept in a separate room. Both
groups received App vaccine doses at 7 and 11 weeks of
age.
The pigs of T1 were vaccinated with an inactivate App
strain and associated toxoids in an aluminium hydroxide
gel adjuvant.
The pigs of T2 were vaccinated with detoxified toxoids
APX I, II, III and OMP of App in Diluvac adjuvant
(Porcilis® APP).
After each dose, both groups were monitored for any
adverse effects and their body temperature was taken at 0,
8, 12 and 48 hours.
All performance parameters were recorded in order to
calculate ADG, FCG, % losses and the production
cost/kg of a live pig. At slaughter, lungs were examined
of pigs selected randomly, 80 from each group, to check
for chronic App lesions using SPES.

*30THB = 1USD

T1
591
1.86
724
39.94
644
55.8

No. of pigs
% Loss
ADG
FCG
Weight of dead/culled pigs (kg)
Cost (THB*) / kg live pig

T2
596
1.85
728
39.61
555
55

Diff
5
-0.01
4
-0.33
-89
-0.8

Figure 1. Showed dead and culls pig weight data, which
corrected since weaned date to slaughter date. The data
showed that after 19 week T2 was far less than T1
Fig 1 : Weight of dead and culling pig in each age
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Table 2. SPES scores and APPI
Score
T1
T2

N
60
58

0
48
40

1
5
12

2
0
2

3
7
4

4
0
0

APPI
0.350
0.275

Table 3. Production and vaccine cost
Pig cost / kg
Pig cost /100 kg
Vaccine cost / pig

T1
55.8
5,580
50

T2
55
5,500
60

Diff
0.8
80
-10

The Return on Investment in this study: for a vaccine
cost of 10 THB the improvement in price/100kg was 80
THB, which gives a ROI of 800%.
Conclusions and Discussion
The Porcilis® APP group performed better in this study
largely due to the less dead and culled pigs during the
final stages of fattening.
It appeared that a lower APPIndex might be correlated
with better profitability, but more data from further
studies would be needed to substantiate this.
References
1. Gottshchalk, 2007. AASV: 381-384
2. Meyns et al, 2011. The Veterinary Journal 187: 388392
3. Fraile et al, 2010. The Veterinary Journal 184: 326333
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Results
After vaccination, no serious adverse effects were
observed in either group, and both groups had the same
body temperatures.
There was little difference between the groups in respect
of performance data, but with regard to the cost of
production and also APPI, the results for the Porcilis®
APP-vaccinated group were better than for the other

Table 1. Pig performance and profitability.
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Effect of Tilmovet 250 mg/ml oral solution on piglet lung diseases in Denmark
U Nielsen1, L Meedom2, A Kanora2
Landbrugets Veterinaere Konsulenttjeneste, Hobro, Denmark, 2Huvepharma NV, Antwerp, Belgium, un@lvk.dk

1

Introduction
In Denmark, the incidence of porcine lung pathologies in
farrowing and weaning pigs is greatest in wintertime.
Depending on health status and applied vaccination
programs (sows and piglets), concerned farms mostly
adhere to preventive measures and treatments to contain
the symptoms brought on by lung pathologies. On
average, vaccinations need 6-8 weeks after the first
symptoms, to have a positive effect. The objective of this
trial was to evaluate whether a treatment with Tilmovet®
250 mg/ml Oral Solution is an efficient prevention
method, in addition to the classic McRebel method used
to prevent infections causing respiratory diseases
spreading to farrowing rooms.

Table 1. Farm A, 2009/10, Results

Materials and Methods
In two Danish SPF farms (each 1,200 sows),
serologically PRRS free, the open gilts were vaccinated
twice (2 ml) with Porcilis® before mating and the sows
were vaccinated 3 weeks before farrowing. In addition,
all animals received multiple influenza A vaccination.
Both farms ran strict all-in/all-out systems in the
farrowing rooms. In Farm A & B, piglets received an
oral iron supplement (Hyofer H2O®, day 1-16) followed
by a 10-14 day pre-weaning antibiotic treatment:
tiamulin as Denagard® (1 ml/15 kg, daily), doxycycline
as Doxylin Vet® (500 mg/g with 1 g/40 kg, daily) and
tilmicosin as Tilmovet® 250 mg/ml oral solution (1
ml/12.5 kg, daily). In Farm A, as opposed to Farm B, the
antibiotic treatment was repeated 10 days post-weaning.
Unthriftiness and mortality in both farms were studied,
as were serology, PCR values and bacteriology. Dead
piglets were sent in for section and histological research.

TMV= Tilmovet®, DEN= Denagard®, DOX=Doxylin®

Results
The treatment of Farm A (winter 2009/10) underlines the
importance of pre-weaning antibiotic treatment (Table 1)
as opposed to post-weaning antibiotic treatment in Farm
B (winter 2010/11) (Table 2). Pre-weaning treatment
reduced mortality rates by nearly 50% and had a
considerably lower number of wasting piglets and runts.
Also, in terms of mortality rates and number of unthrifty
pigs, on a relative scale, Tilmicosin was found to score
best (n= 100) in comparison to tiamulin (n= 1) and
doxycycline (n= 45). Secondary effects of tilmicosin (e.g.
feed intake, milk yield) that have been documented
earlier1, were also noticed by the farmers.
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Weaning wk
4
5
6
7
8
9
10
11
12
13
14
15
16

Treatment in
Farrowing
Weaning room
room
TMV
TMV
TMV
TMV
DOX
DOX
DOX TMV
TMV
TMV
TMV
TMV
TMV
TMV
TMV
TMV
DEN
DEN
DEN
DEN
DEN TMV
TMV
TMV
TMV
TMV

Death/euthanized,
two weeks postweaning
0
0
6
6
0
2
4
4
7
12
14
2
2

Table 2. Farm B, 2010/11, Results
Injection period
July–Dec. ‘10
Live born / litter
Still born / litter
% mortality before weaning
Calculated weaned pigs/sow/yr
G/day from weaning to 30 kg

15.4
1.9
16.2
29.3
493

Water
medication
Jan.–March
‘11
15.5
1.9
10.4
32.0
460

Post-mortem research showed negative sera against
PRRS, Ap2/Ap6, M. Hyopneumoniae and B.
bronchiseptica and were positive against P. multocida
and Porcine Cytomegalovirus (PCMV). PCMV was
diagnosed based on the pathognomonic lesions of
Inclusion Body Rhinitis (IBR) and verified in Farm A by
PCR. Farm B showed IBR through histology. Moreover,
atrophic rhinitis was not found. This was examined to
rule it out as major differential diagnose pathology.
Discussion
In both farms, using this treatment technique, a clear
clinical effect in reduction of the respiratory distress and
sneezing caused by PCMV was noticed after a 4 to 5
days treatment with Tilmovet®. This tilmicosin based
formulation outperformed the other molecules used in
this trial set-up, by presenting considerably lower
mortality rates.
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Prevalence of pleuritis lesions in pigs from commercial farms in the Philippines at slaughter and herd
classification using the App index
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Introduction
Examination of gross lung lesions at slaughter is an
important tool for assessing the effects of swine
respiratory disease. Scoring systems have been instituted
to evaluate different types of lesion. Methods for enzootic
pneumonia caused by Mycoplasma hyopneumoniae
(Mhyo), such as the Goodwin & Whittlestone or Madec
systems, focus on ventro-cranial lesions. Some systems
have been designed to assess pleuritis lesions, e.g. the
Slaughterhouse Pleurisy Evaluation System (SPES),
which is specifically aimed at scoring lesions mainly
attributed to Actinobacillus pleuropneumoniae (APP)
infection, most commonly seen as dorso-caudal pleuritis
(or pleurisy). The computation of the APP Index (APPI)
may then be used as an objective evaluation of the
prevalence and severity of chronic pleuritis, a strong
indicator for chronic APP infection.

1
2
3
4

Lesion
No lesion
Ventro-cranial lesion: pleural adhesions between
lobes or at ventral border of lobes
Dorso-caudal unilateral lesion (not diffuse)
As 2, but lesions are bilateral or unilateral and more
extensive (≥1/3 of one diaphragmatic lobe)
More extensive severe bilateral lesions (≥1/3 of both
diaphragmatic lobes)

Results & Discussion
The results are shown in Figure 1. 7.4% of lungs had no
lesions. 56.6% had Score 1 indicating that most lungs had
Mhyo lesions, often complicated by Pm. Lungs with
Scores 2, 3 or 4 (36% in total) indicated the prevalence of
chronic APP on commercial farms. Of these, 23% were
more severe, highly associated with chronic APP infections.
The study provided an APPI range and a means of
classifying the 23 farms (Figure 2).
The best 25% of them had an APPI <0.59; the next best
25%, an APPI between 0.59 and 0.88; the next 25%, an
APPI between 0.88 and 1.42; and the worst 25%, an APPI

N of lungs and cumulative %
100.0%
600
550
500
450
400
350
300
250
200
150
100
50
0

585

87.9%

100.0%

77.2%
80.0%
64.0%
60.0%
7.4%
76

136

40.0%
111

125
20.0%
0.0%

Score 0 Score 1 Score 2 Score 3 Score 4

Figure 2. Herd comparison and classification by APPI

Conclusions and Discussion
The study showed a high prevalence (36%) of pleuritis
lesions in Philippine commercial pigs at slaughter, 23% of
which having more severe lesions possibly associated with
APP infections. The APPI range provided a means of herd
classification, reflecting the severity of the lesions with a
higher median of 0.88. Further investigations are
necessary to identify the associated risk factors and to
evaluate specific improvement measures. SPES and APPI
are useful tools to monitor improvements in APP-related
pleuritis.
References
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P., Martens M. 2012. Prevalence of pleuritis lesions
at slaughter in pigs from commercial farms in the
Philippines. 79th PVMA Scientific Conference and
Annual Convention. Proceedings
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Score
0

Figure 1. Prevalence & severity of pleuritis assessed by
SPES
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Materials and Methods
Between December 2009 and August 2011, the lungs were
examined at the slaughterhouse of 1,033 pigs from 23
commercial farms across the Philippines which had
reported respiratory distress in their pigs, either with or
without clinical signs typical of APP.
The SPES is outlined in the table below. Score 0 means no
lung lesions. Score 1 is likely due to Mhyo, complicated
with bacterial infections. Scores 2, 3 and 4 all indicate
chronic APP with varying degrees of dorso-caudal
adhesions or pleuritis. The APPI, a measure of both the
prevalence and severity of lesions, is %age of lungs with
scores >1 multiplied by the average score of all lungs.

>1.42. Such a classification can be used to inform the
farmers of the status of chronic APP on their own farms,
prompting those at the lower end of the APPI range to
implement improvement measures (the effects of which
can be evaluated at the slaughterhouse).
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Measurable serologic response to Mycoplasma hyopneumoniae following a single-dose injection of
PCV2/Myco vaccine

1
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Introduction
Cross-bred Mycoplasma hyopneumoniae (Mhp) naive
animals were inadvertently vaccinated with a single dose
of PCV2/Myco vaccine (Merck Animal Health,
®
Circumvent PCV-M) at 5-6 weeks of age. Following
discovery of this error, serum samples were gathered and
tested for immune response to Mhp approximately 4-5
weeks, 6-7 weeks, 8-9 weeks and 13-14 weeks postvaccination. Results indicated that a single dose of
vaccine induced measureable Mhp antibodies, detected
from 4-14 weeks post-vaccination. Post-mortem
examinations (including gross tissue examination,
bronchial swab PCR and histopathology) done on six
animals at 8-9 weeks post-vaccination verified that the
population remains Mhp negative and indicated the
serologic immune response was due to Mhp vaccine
rather than natural exposure.
Materials and Methods
The animals originated from a sow herd which was
stocked as Mhp negative two years earlier and is
monitored serologically by testing 15 random sows from
the resident population each month. Biosecurity is
considered high throughout the multi-site system and the
off-site nurseries and finishers are in a swine-sparse
geographic area. Mhp negative status of the weaned pig
flow is confirmed by monthly serologic testing, quarterly
slaughter checks, routine post-mortem examinations and
daily observation for clinical signs.
Animals were inadvertently vaccinated at 5-6 weeks of
age with a bivalent PCV2 and Mhp vaccine (PCV-M)
rather than the planned monovalent PCV2 vaccine
®
(Circumvent PCV). Serum samples were gathered and
tested for immune response to Mhp approximately 4-5
weeks, 6-7 weeks, 8-9 weeks and 13-14 weeks postvaccination. Serologic tests were run at the University of
Minnesota Veterinary Diagnostic Laboratory.
The same testing process is used for monitoring both the
sow herd and downstream flow. Serum samples are
screened using the IDEXX test kit. S/P ratios >0.400 are
considered positive and samples <0.400 are negative.
Positive IDEXX results initiate a follow-up test using the
monoclonal blocking ELISA (Oxoid, Dako), with
samples yielding results <50% of buffered controls being
deemed positive and samples >50% of buffered controls
deemed negative. Samples must be positive on both
IDEXX and Dako to be considered truly Mhp positive.
Post-vaccination samples were run on both IDEXX and
Dako kits. On the IDEXX test kit, S/P ratios >0.400 were
considered positive and samples <0.400 were negative.
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On the Dako test kit, samples yielding results <50% of
buffered controls were considered positive and samples
>50% of buffered controls were negative.
Results
Table 1 presents the serologic results.
Table 1. Mycoplasma serology results following a single
vaccination.
Time PostVaccination

Total
Samples

% IDEXX
Positives

% Dako
Positives

4-5 weeks

15

6.7%

20.0%

6-7 weeks

54

22.2%

48.1%

8-9 weeks

30

63.3%

53.3%

13-14 weeks

15

53.3%

53.3%

Six animals were selected for post-mortem exam. These
six were chosen particularly because they were the
“poorest-doing” animals in the population – those that
had failed to thrive, grow and perform as well as their
contemporaries. The consensus of the investigators was
these particular individuals would bias the diagnostic
pressure in favor of detecting Mhp if indeed it existed in
the population. At the time of euthanasia (8-9 weeks
post-vaccination), 4/6 were serologically positive by
Dako and 3/6 were serologically positive by IDEXX.
The absence of gross lung lesions, negative bronchial
PCRs and absence of Mhp histologic lesions on all six
animals indicated the absence of Mhp in the population.
Conclusions and Discussion
Based on the inability to identify Mhp by post-mortem
examination of serologically positive animals, the
evidence indicated that the measurable serologic
response detected by both the Dako and IDEXX tests
was due to a single injection of the vaccine. The
serologic response was measurable as early as 4-5 weeks
post-vaccination and at least as long as 13-14 weeks
post-vaccination.
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Intradermal vaccination of pigs
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Results
The piglets without KLH-specific colostrums-derived
antibodies were able to give a quantifiable (cell-mediated
and/or antibody) immune response to ID immunization
already at 7 days of age. The immune response was
initiated earlier and its intensity increased with
increasing age.
ID vaccination induced especially cell-mediated
immunity in piglets with high levels of colostrumderived antibodies at the time of immunization. After

Conclusions and Discussion
The present study confirmed that ID vaccination might
be successful in piglets already in the early postnatal
period, even in the presence of colostrum-derived
antibodies at the time of vaccination, in accordance with
other authors (4). Proper balancing between the antigen
concentration depending on its type and adjuvant
proportion in the immunization dose is of crucial
importance.
References
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Materials and Methods
The trials were conducted with piglets with or without
colostrum-derived antigen-specific antibodies. Animals
were ID vaccinated with a model antigen, Keyhole Limpet
Hemocyanin (KLH) or Actinobacillus pleuropneumonie
(APP). Antigens were administered without or with
adjuvants - complete and incomplete Freund's adjuvant,
aluminium hydroxide, Montanide ISA and Emulsigen.
All piglets were ID reimmunized 3 weeks after the first
administration of antigens. Blood samples, nasal and
bronchoalveolar lavage samples from all pigs were taken
regularly for immunological examinations - isotype–
specific indirect enzyme linked immunosorbent assays
with purified antigens and for the KLH-driven
lymphocyte transformation and interferon test. Local
reactions at the injection site were measured by a caliper
after administration. Samples of skin were also taken for
histological examination.

revaccination, no significant differences were observed
in the humoral immune responses of piglets with higher
and lower levels of colostrum-derived antigen-specific
antibodies at the time of primary vaccination.
After ID administration of a diluted APP antigen (100x,
20x, 10x, 3x) from a commercial vaccine against APP, the
detectable antibody response was induced even with a
highly diluted antigen in naive animals, and the levels of
antibodies in these pigs were not significantly lower than
after administration of undiluted antigen.
The use of adjuvants enhanced the quality and quantity
of the immune responses and also influenced the
duration of humoral immunity.
Significantly weaker local reactions were detected after
use of aluminium hydroxide in comparison to the oilbased adjuvant, but the oil-based adjuvants administered
ID induced production of measurable titres of local IgA
on the respiratory tract mucosa. The specific cellmediated immune response was significantly increased
after administration of antigen together with oil-based
adjuvants (especially Montanide ISA) in comparison
with the other types of adjuvants.
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Introduction
The intradermal (ID) route of immunization is an
advanced but still a seldom used way of antigen
administration in both human and veterinary medicine,
although it has several advantages. Based on current
knowledge of antigen processing and presentation by
epidermal dendritic cells (1), the skin tissue seems to be
a better site for the induction of immune responses
(including mucosal and cell-mediated immune
responses) (2,3) than the muscle or subcutaneous tissues.
This is a summary of results of studies carried out over
the period 2007-2011, aimed to extend knowledge of ID
vaccination in pigs from several aspects: investigation of
the ability of antigen to induce immune responses after
ID administration in the early postnatal period; induction
of immune responses in both the presence and lack of
antigen-specific colostrum-derived antibodies; significance
of a properly balanced concentration of antigen; and
effect and differences between adjuvants added to
antigen in vaccines for ID administration.
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Improved field investigation and surveillance of porcine respiratory disease in the Philippines
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Introduction
In January 2011 a project entitled: “Improved
investigation, diagnosis and technical support for the
control of respiratory diseases of pigs in the Philippines
and Australia” commenced. This project aims to address
problems caused by respiratory disease of pigs which are
a major cause of economic loss to the pig industries of
both the Philippines and Australia. In the Philippines the
study team is working in Pampanga and Bulacan in
Luzon, provinces which have the highest pig population
in Region III. The purpose of this paper is to report on
the progress made so far in regard to optimizing field
investigations and surveillance both on-farm and at the
slaughterhouse in the study area.
Materials and Methods
A comprehensive review was carried out by the
Australian and Philippines team members to determine
procedures currently used in field investigations in the
Philippines. Protocols and recording forms have been
developed for on-farm respiratory disease investigations
including necropsy technique and for lung scoring at
slaughterhouses. The quantitative lung scoring
methodology includes measuring lung and heart lesions 1.
The project has employed a Philippine veterinarian and
is utilizing the services of field staff from the Pampanga
and Bulacan Provincial Veterinary Offices in the
application of the new disease investigation standards.
On-site training by the Australian veterinarians has been
provided to Philippines field staff in on-farm respiratory
disease investigations, necropsy technique and lung
scoring at slaughterhouses. The Philippine team has
developed and documented formal biosecurity protocols
to ensure that on-farm respiratory disease investigations
are performed with negligible risk of disease
transmission between farms.
Results
From February to September 2011 the Philippine team
inspected a total of 44 pig farms to clinically examine
pigs for signs of respiratory disease. Both commercial
(greater than 20 adult breeders) and backyard farms (20
or less adult breeders) were inspected. A summary of
results for clinical signs observed in weaner and/or
grower pigs in these farms is shown in Table 1.
Necropsies were performed on 5 commercial farms.
Table 2 provides a summary of lung score results for the
slaughterhouse inspections in Pampanga and Bulacan
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provinces. A total of 613 lungs were scored at 20
slaughterhouses in the 2 provinces.
Table 1. The number of farms where observations for
clinical signs of respiratory disease in weaner and/or
grower pigs were carried out.

Table 2. Number of pig lungs scored at 20 slaughterhouses and syndromes detected.

Conclusions and Discussion
The improved and formalized procedures for on-farm
disease investigations, field necropsies and lung scoring at
the slaughterhouse have been documented and
enthusiastically embraced by local veterinarians and meat
inspectors. The project team has shown that useful data
can be gathered at a low cost with no need for expensive
infra-structure. The active presence of project staff on
farms and in the slaughterhouses has also raised the profile
of both the project and the government veterinary services
in the general community which will enhance the
definitive diagnosis of respiratory disease when laboratory
capacity becomes available later in the project.
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Comparison of histopathologic lesions and tissue viral loads in PRRS virus infected pregnant gilts
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placenta and uterine arteries. The presence and severity
of these lesions varied throughout the uterus in
distribution and severity. In comparison, the average
PRRSv RNA concentration measured for the positive
samples showed a trend that agreed with the lesion
counts (Table 1).

Introduction
PRRS virus continues to be the most costly diseases
facing the swine industry resulting production losses
estimated to be millions (USD) every year [3]. Recent
developments have resulted in the discovery genes that
may be associated with resistance to the full effects of
the virus when growing pigs are infected [1]. Selection
of PRRSv-resistance genotype may enable the swine
industry to reduce the economic impact of the disease.
Therefore, it is important to also test if this resistance to
PRRSv also include the reproductive effects of in-utero
infection. As part of this project, we are examining the
distribution of different genotypes among the dams, sires
and fetuses and comparing these data to the tissue viral
loads and histopathologic lesions in the fetuses and
adjacent uterus. The results presented here are the first
part of a two part pilot study to fine tune procedures and
select the virus to be used in the large scale project.
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Results
Microscopic examination of the fetal and adjacent
uterine tissues revealed the typical PRRSv lesions of
vasculitis with and without hemorrhage and edema in the
umbilicus, lung, liver, heart, myometrium, endometrium,

Table 1. The cumulative histopathologic lesions and viral loads (RNA concentration) for the fetal and adjacent uterine
tissues in control and infected (A, B and C) gilts. aNumber with lesion/Number of tissues examined; bAverage of
positive samples; clog copies/ml; dlog copies/mg.
Histopathologic lesionsa

PCR Results (log 10)b

Group

Umbilicus

Lung

Liver

Heart

Myometrium

Endometrium

Placenta

Uterine
artery

Thymusc

amniotic
fluidd

fetal uterus with
serumd placentac

Control

8/14

0/14

0/14

0/14

0/14

0/14

0/14

0/14

0.00

0.00

0.00

0.00

Virus A

16/23

7/20

10/21

9/21

17/23

23/23

10/22

19/23

2.06

3.72

4.38

3.43

Virus B

20/29

10/24

7/24

7/24

28/29

29/29

17/28

23/25

5.81

4.47

6.35

3.56

Virus C

13/21

10/20

6/20

3/20

12/21

21/21

9/21

8/20

5.10

4.66

4.61

2.97
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Materials and Methods
Seven PRRSv-naïve high-health gilts were bred and at
gestation day 83 (±0.9), two pregnant gilts were each
inoculated intramuscularly and intranasally with one of
three PRRSv strains (105 TCID50 total dose). One gilt
was similarly sham inoculated (control). On 21days post
inoculation (DPI), dams and their litters were humanely
euthanized for necropsy examination. Multiple tissues,
sera and amniotic fluid were collected for testing and
tissues fixed in 10% buffered formalin. Hematoxylin and
Eosin stained paraffin embedded microsections of fetal
and the adjacent uterine tissues were examined for
previously described lesions [2,4].
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Discussion
The main lesion found in the umbilical cord was
hemorrhage and edema, these lesions were also found in
8/14 control fetuses and therefore likely to be due to
hypoxia at euthanasia. Since other lesions associated
with hypoxia were found in the fetal organs, a different
euthanasia method will be used during the second part of
the pilot study to see if these lesions can be reduced.
Another observation was that the tissues with the most
severe lesions, including lesions in the placenta were not
of the best gross preservation, so samples of internal
organs were not collected (autolysis). However, it is
important to note that these fetuses were dead prior to
euthanasia and would represent abortion samples
submitted routinely to diagnostic laboratories. For the
purposes of our study, we need to consider that although
one strain may make for a more dramatic gross
presentation, the autolysis in the fetuses will reduce our
ability to collect samples to assess microscopic lesions
and tissue viral loads. The final results of the two part
pilot and virus selection for inoculation of the additional
120 pregnant gilts will be presented at the IPVS 2012
Congress.
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Broad cross-neutralization induced by chimeric viruses containing structural gene fragments from
heterologous PRRSv strains
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
virus is one of the economically significant pathogens in
the swine industry throughout the world1. Vaccines can
be an intervention tool, but high genetic variability
among PRRS viruses makes the protection induced by a
monovalent vaccine limited to its homologous virus
strains, impeding effective prevention of PRRS3. Thus,
vaccines that can confer broad protective immunity
against both homologous and heterologous strains are
highly desired and greatly benefit the swine industry for
effective prevention and control of PRRS. A previous in
vitro study in our laboratory demonstrated that a
chimeric PRRSV constructed using a VR2332-backbone
infectious clone to possess ORFs 2 to 4 from the
VR2332 strain and ORFs 5 and 6 from the JA142 strain
was neutralized by antisera raised against each of the
donor strains2. A subsequent in vivo study revealed that
pigs vaccinated with the chimeric virus were protected
from infection by both of the donor virus strains
(manuscript in preparation). To further assess the validity
of this strategy, the following study was conducted.
Materials and Methods
Twelve additional chimeric viruses randomly combining
ORFs 3 to 4 and ORFs 5 and 6 of 4 antigenically and
genetically distinct type 2 PRRS viruses (1648-02,
17198-6, MN184 and SDSU73) were constructed using
the VR2332-backbone infectious clone4. Antisera against
each donor virus were generated in 3-week-old pigs
which were euthanized at 45 days post inoculation.
Neutralizing activity of each serum against each of the
chimeric viruses as well as the donor strains was tested
in vitro by two-way fluorescent-foci neutralization (FFN)
assay5.
Results
Poor cross neutralization was observed among the donor
viruses. In particular MN184 generated a much lower
level of VN antibody than did the other donor viruses.
Most of the chimeric viruses were neutralized by the
hyperimmune sera generated against their donor viruses
(Figure 1). The presence of major neutralizing epitopes
varied among the viruses although antigenic match-up of
ORFs 5 and 6 between chimeric viruses and antisera
contributed most significantly to cross neutralization.
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Figure 1. Cross neutralization of donor and chimeric
PRRS viruses by antisera generated by PRRSV 1648-02
(top), 17198-6 (middle) and MN184 (bottom)

Conclusions and Discussion
This observation suggests that the strategy of
constructing chimeric viruses by combining the
structural gene from distinct heterologous strains in an
organized manner can provide broader protection and
can be widely applicable as a novel vaccine platform for
PRRS virus.
References
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Predicted T-cell epitopes from non-structural proteins of porcine reproductive and respiratory
syndrome virus genotype I and II can induce IFN-γ-secreting cells or produce suppressive responses.
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Introduction
Non-structural proteins (nsp) of PRRS virus (PRRSV) have
been involved in the downregulation of type I interferons (1)
and are known to contain immunodominant B-cell epitopes
(2) but have not been screened yet for the existence of T-cell
epitopes. In the present work, a bioinformatic prediction of Tcell epitopes in nsp of PRRSV was carried out and selected
peptides were screened for their ability to induce IFN-γ
secreting cells (IFN-γ-SC) and IL-10 responses and for their
potential as inhibitory peptides.

Conclusions and Discussion
In the present work we have identified T-cell epitopes in
nsps of PRRSV inducing IFN-γ responses but they were
located in non-conserved segments of the nsps
suggesting that induction of cross-reactive cell-mediated
immunity based on nsps may be difficult to achieve.
Also, the identification of peptides with potential for
inhibiting PHA-induced responses suggests the potential
of PRRSV for downregulating the immune response.
This potential seemed not to be based on recall responses.
References
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Results
The results showed that most of the conserved peptides were
not inducing significant IFN-γ-SC responses. In contrast,
taking as reference results of day 49 post-vaccination, the four
best scoring non-conserved peptides
induced IFN-γ responses in vaccinated pigs. Thus, for
genotype I, 3/5 pigs responded to two peptides in nsp2 and
two in nsp5. For genotype II, peptides were recognized in
nsp2, nsp3, nsp5 and nsp11 (one each).The higher IFN-γ-SC
responses were observed in non-conserved peptides of
genotype I. When IL-10 responses were examined, 6 peptides
induced significant responses in PBMC cultures although, in
this case, some of them resulted in unspecific (non recall) IL-

Table 1. Peptide-inhibition of IFN-γ-SC in PBMC of
vaccinated and unvaccinated pigs.

Oral Sessions

Materials and Methods
Genotype I and II prototype PRRSV (Lelystad virus and VR2332) sequences were used as templates for prediction of Tcell epitopes in nsps according to the method described by
Diaz et al. (2009). Finally, 30 peptides were selected for
testing, including the 22 best scoring peptides for conserved
regions plus the eight best scoring peptides regardless of the
degree of conservation. An additional ORF5 peptide was
included since it was previously reported to have regulatory
activity (4). Fourteen 3-week old pigs were used for the
experiment. Five were vaccinated with a live attenuated
genotype-I vaccine, five were vaccinated with a genotype II
live attenuated vaccine and four were kept as controls.
Peripheral blood mononuclear cells (PBMC) from pigs were
collected at different times and peptides were tested in the
(IFN-γ) ELISPOT and by ELISA for their ability to induce
IL-10 secretion. Some of the IL-10-inducing peptides were
tested for their potential for inhibiting IFN-γ responses in
ELISPOT. For this purpose, PBMC were stimulated with
PHA (10 µg/ml) in the presence of selected peptides at
different concentrations. Kruskal-Wallis test was used for
comparing groups.

10 induction. Three of these peptides (p23, p25 and p29)
were able to significantly inhibit the IFN-γ responses in
ELISPOT after PHA stimulation in both vaccinated and
unvaccinated pigs (Table 1). These peptides were located in
nsp11, ORF5 and nsp5, respectively.
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Introduction
The objective of this study was to characterize any
changes in the HerdChek™ X3 PRRS ELISA test kit
compared to the previous HerdChek™ 2XR PRRS
ELISA (IDEXX laboratories, Inc Westbrook, ME).
Specifically, singleton reactor (false positive) reductions
were evaluated. Additionally, repeatability of the X3
PRRS ELISA test between two diagnostic laboratories
was also determined.
Materials and Methods
The study was conducted at the Boehringer Ingelheim
Vetmedica Inc. (BIVI), Animal Health Management
Center Diagnostic Laboratory (HMC; Ames, IA)).
Routine diagnostic serum samples (n=18,269) were
collected over a 5 month period in 2011 from PRRS
virus negative status farms across the United States.
Samples previously identified as singleton reactors
which tested positive using the 2XR PRRS ELISA and
retested negative for both PRRS PCR and PRRS IFA
(n=91) were retested with the new X3 PRRS ELISA.
To evaluate repeatability, serum samples (n=2,122)
collected over a 2 year period from two PRRS vaccinated
sow farms were sent to both the BIVI HMC and Iowa
State University Diagnostic Laboratory (ISU VDL;
Ames, Iowa). Statistical analyses were performed using
Minitab® 16.1.0 (Minitab Inc., State College PA, USA).
Kappa statistic and R-squared were calculated to analyze
the agreement and correlation of results between test
assays.
Results
Singleton reactor evaluation
Of the 91 samples retested with the X3 PRRS ELISA,
only 10 samples tested positive on the new HerdChek™
X3 resulting in an 89% reduction of singleton reactors.
Repeatability evaluation
The statistical analysis resulted in a Kappa value of 0.89,
supportive of excellent agreement between the two
diagnostic laboratories in the study. In addition, the
regression analysis resulted in a correlation coefficient of
R2= 0.86, indication of strong correlation between the
tests’ results.
It was also found that the antibody response and percent
positive curves do show a variability in sensitivity during
the onset of detection, but the samples cross the
threshold in the 7-10 days window as claimed by IDEXX
Laboratories (IDEXX Laboratories, Inc., 2009).
Conclusions and Discussion
This data supports that the single well format of the
IDEXX HerdChek™ X3 significantly improves
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specificity over the 2XR kit by reducing the number of
singleton reactors. This reduction in singleton reactors
has a direct cost savings for diagnostic testing by a
simultaneous reduction in additional confirmatory
retesting required. For example, the reduction for
additional testing would save an estimated $40 per
sample at the ISU VDL (Johnson, 2010). These savings
will add up very quickly making the X3 a very attractive
test for herd monitoring.
Based on the results from this study, we can conclude
that agreement beyond chance exists between the ISU
VDL and BIVI HMC when testing samples with the
IDEXX PRRS ELISA HerdChek™X3 commercial test.
This study has found that the HerdChek™ X3 PRRS
ELISA agrees with the specificity and sensitivity claims
made by IDEXX, Inc. and should also lead to a decline
in diagnostic testing in expected negative herd
monitoring programs.
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Introduction
Reducing transmission of PRRSv between farms is a
major goal for pork producers. Pigs can become infected
with PRRSv through contact with contaminated transport
vehicles.1 Experimental studies have proven the efficacy
of disinfection2 and thermal assisted drying3 to eliminate
PRRSv from transport vehicles, but it has not been
shown to what extent they are employed and how
successful they are under commercial conditions. The
objectives of this study were to survey industry standards
for transport sanitation and to evaluate the efficacy of the
decontamination protocols utilizing Swiffer Sweeper ®
pads for sampling.
Materials and Methods
Willingness to participate determined the enrollment of
transport sanitation facilities and vehicles throughout the
country (Table 1).

The second positive was detected after decontamination
from a vehicle that had hauled finishing pigs. For the
winter period, eight positive samples were detected in the
trailers, one of them after decontamination. One positive
sample was collected in the floor of a cab. Four positive
samples were found in sanitation facilities.
Table 2. Environmental PRRSv PCR results
% PCR positive samples
% PCR positive vehicles

Summer
0.37%
5.4%

Winter
2.34%
12.5%

Survey results show that 54% of drivers request
disinfection and 63% arrive at their loading location
within 2 hours of decontamination. Hot water was
available in 54% of the facilities but only requested by
21% of the drivers. Interest in additional biosecurity
training was expressed by 56% of the drivers. Assisted
drying was only available at private facilities.

Winter

Period (3 months)

Jun-Aug 2010

Jan-Mar 2011

Surveyed facilities

13

15

54 (5-300)

94 (4-300)

Vehicles sanitized per
week
Geographical
distribution

CO, IA(5), IL,
IA(4), IN(2) IL,
MI(2), MN, NC(2), MN(4), NE(2),
PA
OH(2)

Sampled vehicles

37

40

Collected samples

536

558

Six specific locations per sanitation facility and six
designated areas per vehicle were sampled before and
after decontamination using Swiffer Sweeper ® dry,
unscented sweeping pads. Latex gloves were changed
between samples. Samples were tested by PRRSv PCR at
the BIVI Health Management Center (Ames, IA).
Validation of the technique was performed on a double
deck livestock trailer testing 1 m² areas sprayed with tenfold dilutions of Ingelvac PRRS MLV® vaccine. The
technique was able to detect as low as 10-5 (40 TCID50)
in 2/4 replicates. A survey was also used to collect
information regarding transport sanitation practices.

Conclusions and Discussion
This paper introduces a standardized sampling technique
that could be employed to monitor transport vehicles and
sanitation facilities for PRRSv contamination. Negative
results should not be interpreted as the absence of
PRRSv or the infallibility of a decontamination protocol.
A higher PRRSv herd infection prevalence and longer
viral survivability during the winter may explain the
difference in PRRSv detection rate. Survey data reveals
opportunities to improve transportation biosecurity.
References
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Results
A total of 1091 samples were tested (Table 2). For the
summer period, the first positive sample was collected
before decontamination from a vehicle hauling feeder pigs.
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Table 1. Description of the sample
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Introduction
Recombinant viral vaccines allow a better control and
are safer than live or inactivated vaccines. However they
usually also have a lower efficacy and need to be
adjuvanted.
Classical swine fever (CSF), also known as hog cholera,
is very important and highly contagious disease in pigs.
CSF is a highly virulent communicable disease in pigs
with very high mortality and can therefore have dramatic
impacts on the productivity of pig industry. Vaccination
against CSF has been successfully implemented using
inactivated vaccines.
Here we demonstrate the safety and efficacy of
recombinant CSF vaccines based on a MontanideTM IMS
adjuvant.
Materials and Methods
3 groups of 10 40-day-old pigs received 2 injections 20
days apart. 1 group was immunized with a recombinant
E2 vaccine formulated in Montanide IMS 1313 VG ST
(IMS 1313). The control group received 2 injections of
saline solution.
For safety assessment, clinical signs after vaccination
were recorded in all groups. Body temperature after
vaccination and body weight during the trial were
measured.
For efficacy assessment, blood samples were collected at
D0, 20, 40, 80 and 120 after injection and ELISA
titrations and virus neutralization tests were performed
on the pig sera. Animals were slaughtered at D120.
This trial was repeated in 3 different farms in South
Korea.
Results
Animals showed some degree of depression right after
vaccination. No severe clinical signs were observed.
Pyrogenicity was lower than 0.7°C, and temperature and
behavior of all animals were back to normal 24h after
vaccination. There were no significant difference in the
body weight of vaccinated and control animals at any
time during the trial.
Antibody and VN titers were significantly higher for
IMS adjuvanted groups than for the control group at all
time points during the trial.
ELISA measurements showed that 100% of IMS 1313
vaccinated animals had protective levels of IgG at 40
days post injection. At 120 days post injection, 97% of
IMS 1313 vaccinated animals showed protective levels
of IgG.
Virus neutralization tests confirmed these results. 100%
of IMS 1313 vaccinated animals had protective VN titers
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at 40 dpi. At 120 dpi 70% of IMS 1313 vaccinated
animals had protective VN titers.
Discussion
This study shows that MontanideTM IMS adjuvants
combined with recombinant CSF swine vaccine can
induce lasting protective immune response until market
age in pigs, while preserving the safety properties of the
vaccine.
The MontanideTM IMS technology is based on a
dispersion of nanoparticles in an aqueous phase containing an
immunostimulating compound. MontanideTM IMS are safe
adjuvants which render stable and fluid easy to inject
vaccines. They can also be optimized to maintain the
stability of vaccines based on destabilizing antigenic
media. MontanideTM IMS have been used with multiple
antigens, and this new study demonstrates their use in
recombinant viral vaccines.
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Introduction
Protection against PPV, SL, and SE comes mainly from
the humoral immunity induced by the consecutive
vaccinations. Therefore when a serologic analysis by
means of a serumprofile is performed in a vaccinated
breeders herd, it’s expected that most of the sows are
seropositive. If seronegative sows are detected in
breeders herd, these sows represent susceptible
subpopulations to suffer disease to get in contact with the
different pathogens during the gestation period 1,2,3.
The objective of this study is to determine the existence
of seronegative subpopulations against these 3
reproductive diseases in 4 brazilian farms which are
vaccinating routinely with a trivalent vaccines
(Parvovirus, Erysipela and Leptospira)

Figure 1. % of seropositivity against Erysipela

PPV:
98% of seropositivity was observed. Gilts group showed
levels of seronegativity as well, 7% of total gilts tested
were seronegative. The high percentage of seropositive
sows observed can be explained due to the wild virus
circulation in most of the Brazilian farms.
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Results and discussion
SE:
21% of tested samples were seronegatives. Gilts group
didn’t reach to 50% of seropositivity. Since 53% of gilts
were seronegatives. No significant differences were
observed among farms.

Leptospira:
48% of tested animals were seropositive at least for ones
Leptospira serovar. The serovar with higher percentage
of seropositivity was L. Autumnalis, which is not present
in commercialized vaccines in Brazilian market. 20% of
the total samples were seropositive for L.Autumnalis
with a 1/200 titters mean. Moreover, lower seropositivity
was observed in other serovars, L.Pomona (14%) and
L.Bratislava (11%) (1/400 mean titters).

Conclusion
In this serologic study, the high proportion of seronegative
breeders subpopulations is significant, and so breeders
partially unprotected against Swine Erysipelas disease, in
spite of these animals have been vaccinated with at least 2
doses (gilts) or routinely vaccinated in each gestation
period (multiparous sows) with a trivalent vaccine. This
situation is more pronounced in gilts, therefore probably
many gilts are entering into breeding units totally
susceptible to be infected, perpetuating and increasing the
erysipelas circulation at farm. Besides, very low serologic
response against Leptospira serovars present in the
vaccine is observed. Moreover, a medium-high serologic
prevalence of L.Autumnalis was observed, mainly with
low titters which are not considered as active infection.
This serovar has been reported as avirulent in pigs. This
study confirms that Leptospira circulation in Brazilian
swine commercial farms is low, as it was reported before.
References
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2. Joo HS, Johnson RH. 1977. Aust Vet J 53:550–552.
3. Mengeling WL, et al 1980. Proc Congr Int Pig Vet
Soc 6:61.

Happy Pigs - Healthy People

327

Oral Sessions

Materials and Methods
160 blood samples were collected from 4 farms (40
blood samples per farm) located in the Brazilian states of
Minas Gerais, Santa Catarina and Rio Grande do Sul. All
the sampled animals (sows and gilts) had been
vaccinated previously with a trivalent vaccine which in
its composition included; Erysipelas, Parvovirus and
Leptospira (L.canicola, L.grippothiposa, L. Hardjo, L.
Bratislava, y L.Pomona).
The 40 samples per farm were stratified by 5 parity
groups: gilts, parity 1-2, parity 5-6 and more than 6.
Serology for PPV (Hemaglutination inhibition test),
Leptospira (Plate microaglutination against 8 serovars)
and SE (CIVTEST ELISA suis ERY) following standard
protocols.

Figure 2. % of seropositivity against Parvovirus.
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Introduction
Salmonella can be both vertically and horizontally
transmitted and can cause disease in swine of all ages. In
some clinical situations vaccination of adult animals is
required for whole herd protection. The objective of this
study was to evaluate the clinical safety of an oral
Salmonella vaccine in sows and gilts in various stages of
their reproductive cycle by monitoring rectal temperature,
food consumption and reproductive parameters.
Materials and Methods
Five hundred and thirty-eight healthy, non-clinical sows
and gilts from 2 sites within the same flow were entered
into the study through random selection provided they
met the criteria of: farrowed within 1 week, in the
breeding row, or 4, 8 or 12 weeks bred. On day 0
(August 15, 2011) each vaccinated animal was
administered 1 oral dose of Enterisol® SC-54
(Boehringer Ingelheim Vetmedica, Inc, St. Joseph, MO).
Feed consumption and rectal temperature (GLA M700
Digitherm II, Agricultural Electronics, San Luis Obispo,
CA) were monitored for 7 days (d0-6). For females in the
breeding and farrowing stages, conception rate was
calculated at day 30. For females bred 4 and 8 weeks,
percent pregnant 30 days post vaccination was calculated.
For females bred 12 weeks, farrowing rate was
calculated.
Results
Farm A (Table 1) contained only gilts. Farm B (Table 2)
had an average parity of 2.9. Only 42 and 37 gilts from
each the control and vaccinated groups in Farm A had
the opportunity to be bred and were used for calculation
of conception rates. The number off feed is defined as
any individual animal not eating 100% of the first
feeding on any one of the 7 days monitored. Mean rectal
temperature and confidence interval by day were
calculated (Table 3). A two sample proportion test was
used to evaluate the rates in Table 2. There were no
significant differences between the rates for control (C)
and vaccinates (V) within the same stage of production
(FET P=1).
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Table 1. Farm A - Gilt Breeding Herd
C/V*

n

Stage

C
V

50
50

Breed
Breed

Conception
Rates, %
97.6
97.3

Avg
Temp °C
38.2
38.2

# OffFeed
6
6

Table 2. Farm B - Sow Herd
C/V*

n

Stage

Rates, %

C
V
C
V
C
V
C
V
C
V

45
35
45
45
45
45
45
44
45
44

Breed
Breed
4wbred
4wbred
8wbred
8wbred
12wbred
12wbred
Farrow
Farrow

100.0†
100.0†
97.8‡
95.5‡
100.0‡
100.0‡
100.0ŧ
100.0ŧ
100.0†
100.0†

Avg
# Off-Feed
Temp. °C
38.3
0
38.2
0
38.2
0
38.1
0
38.3
0
38.3
0
38.2
0
38.3
0
38.2
2
38.2
0

*C: control; V: vaccinated
†: 30d conception rate; ‡: 30d post vax pregnancy rate;
Ŧ: farrowing rate
Table 3. Mean Rectal Temperature (°C) ± 95% CI by Date
Day
0
1
2
3
4
5
6

Vaccinated
38.24±0.04
38.27±0.04
38.20±0.04
38.20±0.03
38.23±0.05
38.18±0.04
38.21±0.04

Control
38.24±0.04
38.18±0.03
38.23±0.04
38.20±0.05
38.20±0.04
38.22±0.04
38.21±0.03

Conclusions and Discussion
In this study, vaccination with Enterisol SC-54 had no
detrimental impact on any of the parameters measured in
gilts or sows of all stages and parities of production. The
12 gilts off feed at Farm A were not unexpected as these
were recently moved from pens into crates, and were
coming into heat and being bred. The safety of
vaccination measured here is consistent with previously
published growing pig studies.1
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Table 1. Results of RT-PCR on M.hyo expressed as
numbers and percentages of positive herds and pigs.
Age group
3-5 w
6-11 w

# positive
herds
12/43
16/38

% positive
herds
27.9
42.3

# positive
pigs
60/729
80/701

% positive
pigs
8.2
11.4

Discussion
In our study, the individual animal prevalences at 3-5
weeks of age were higher (8.2%; range 0-20%) as
compared to the study of Villarreal and coworkers [6]
using nasal swabs (3.3%). This difference could be
explained by the use of the more sensitive TBS technique.
Furthermore, in the study of Villarreal et al., 2010 [6],
only pig farms with typical clinical signs related to
M.hyo were selected, whereas in our study, inclusion
criteria did not require specific clinical respiratory
problems. The results of the PCR testing of the TBS of
the older piglets revealed an increasing prevalence of
M.hyo during the post-weaning period, which is in
accordance with other studies [7,8]. The prevalence of
M.hyo in Belgium went up from 8.2% (3-5 weeks of age)
to 11.4% (6-11 weeks of age).
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Materials and Methods
Fifty-two closed pig farms were randomly selected
through regular contacts with local veterinary practices.
Following inclusion criteria were installed: at least 200
sows and no specific clinical problems with M.hyo in
fattening pigs. In every pig herd, at least 30 piglets were
sampled in three age groups. The standard sampling
protocol included 20 piglets at 3-5 weeks of age and 1020 piglets in the 2nd half of the nursery stage (6-11 weeks
of age). TBS were collected following fixation of the
piglets and TBS was introduced through the mouth,
glottis and passed through the trachea up to the tracheobronchial split. Mucus was collected at this location and
suspended into 1 mL of buffered saline solution and
stored fresh until analysis. Real-time PCR (RT-PCR)
analysis was performed according to the standard
operating procedure of the laboratory (IVD GmbH,
Hannover, Germany) [9] and PCR results were reported
as negative or positive for the presence of M.hyo. The
detection limit of the RT-PCR test was set at 300 DNA
copies of M. hyo per mL of TBS suspension.

Results
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Introduction
Mycoplasma hyopneumoniae (M.hyo) – one of the main
pathogens of the Porcine Respiratory Disease Complex
(PRDC) – is still important in modern intensive swine
farming in Europe [1]. Diagnosis of mycoplasmal
infections can be performed using different approaches:
clinical signs, slaughterhouse checks of affected lungs,
serological examinations of relevant animal groups or
direct identification of the pathogen through polymerase
chain reaction (PCR) techniques. For this purpose,
various sampling sites have been used throughout recent
years, such as nasal swabs, tonsil scrapings and bronchoalveolar lavage fluids. Recently, a new sampling
technique has been developed and validated for use in
pigs, namely the tracheo-bronchial swab (TBS)
technique [2]. The aim of the present study was to obtain
data on distribution of M.hyo infection throughout closed
pig herds in Belgium using the TBS technique. Sampling
was mainly focused on early diagnosis, since piglets can
already be infected during suckling through the sow
[3,4,5,6] and further spread of infection occurs after
weaning [7,8].
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Introduction
Lawsonia intracellularis may cause ileitis. Often there
are no clinical signs, but infected pigs shed the bacterium
in their faeces and seroconvert. Infected pigs have a
decreased average daily weight gain (ADG) and reduced
feed efficiency during the fattening period. Between 70%
and 100% of Northern European herds are infected with
L. intracellularis, causing a large economic impact. It is
possible to control negative effects by vaccination with
an oral, live, attenuated vaccine or by antibiotic
medication. However, antibiotic medication is to be
reduced in the Netherlands.
The aim of this study was to determine the effect of
vaccination against Lawsonia intracellularis on growth
performance of fattening pigs.
Materials and Methods
The study was carried out on a Dutch breeder-finisher
farm with ±330 sows and ±2,600 fattening pigs. The
farmer complained about acute mortality due to the acute
form of ileitis (Porcine Hemorrhagic Enteritis (PHE)).
The study comprised two groups of around 400 pigs each,
equally boars and gilts, born in one month. The first
group received no vaccination – vaccination with
Enterisol® was performed in the second group according
to the manufacturers’ advice at 21 days of age by oral
drench.
During the study period, only curative antibiotic
treatments were allowed. The farmer kept an
administration of mortality, transfer of pigs and curative
treatments. Because no slaughterhouse data were
available, all pigs were individually weighted at the farm
the day before delivery to the slaughterhouse.
Growth performance (ADG) was defined as (live weight
(kg) / age at weighting (days)), where birth weight was
neglected compared to live weight.
The data were analysed in SPSS 18 by linear regression,
using the model: ADG = Enterisol (yes/no) + gender
(yes/no).
Results
ADG and gender were both significant in the model. In
the vaccinated group, pigs grew 40 gram per day (31 –
49) better than the unvaccinated group (P <0.000).
Gender was also significantly different, where boars
grew 47 gram per day (38 – 55) better than gilts (P
<0.000) (Figure 1). In the unvaccinated group the
mortality was 0.66% (3/456) and in the vaccinated group
there was no mortality (0/413) during the fattening
period. The mean number of deliveries to the
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slaughterhouse was in the unvaccinated group 4 and in
the vaccinated group 3.
Figure 1. life time ADG for boars and gilts and
vaccinated and unvaccinated pigs. The reference line
(606 gram/day) is the Dutch average ADG for comparable
farms (indirect data Agrovision). X Significant difference.

Discussion
The ADG of vaccinated pigs was 40 gram/day higher
than in unvaccinated pigs and there were no cases of
acute mortality due to PHE in the vaccinated group
during the study period.
Because the study was carried out as a before – after
comparison, temporal variation between the two groups
could have occurred.
In conclusion, the technical results of the vaccinated
pigs improved with 40 gram/day on this farm. The
economic consequences of the improved ADG of 40
gram/day have to be calculated yet.
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Inflammation of superficial corium layers: easyly misinterpreted as fat necrosis
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Introduction
Sporadically skin alterations in pigs, resembling the
picture of cellulite in humans have been observed, which
are characterized by flat dints most prominent at the
shoulder and flank regions. Bristles grow unchanged in
these areas. Neither adverse effects on general condition
and growth performance nor macroscopically visible
signs of inflammation occur. Dependent on the
subjective assessment of the examiner and the severity of
skin alterations the carcass might be rejected at meat
inspection. This skin disease was described in case
reports the late fifties (1.). Absence of subcutaneous fat
leading to a scar tissue structure in addition to an
irregular fat accumulation in the subcutaneous tissue was
described. It was hypothesized, that fat necrosis due to a
diet imbalance was the cause for the skin alterations (2.)
but this could not be proved. In addition a genetic
background was discussed as genetically related animals
are always affected.
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Results
Assessing the history of the pigs there were no
differences in feed or husbandry between the affected
and the non-affected animals of the herd. All pigs were
in a good general condition with physiological blood
parameters. The abnormal skin texture was most
prominent at back, flanks and shoulders but also seen in
a lower extent alongside the back muscles. By histological
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Conclusions and Discussion
In the past necrosis of fat tissue was assumed to be the
only cause for cellulite-like skin alterations in pig. In
contrast these preliminary findings show that
inflammation of the corium layers might also be the
reason for the visible changes of skin texture without any
damage within the fat cells. According to inflammatory
cell composition an allergic or hypersensitive reaction
might be possible. If this should be proved the
denomination “fat necrosis” for this clinical picture
seems to be a misinterpretation. By the analysis of the
history of the pigs and the feed an influence of diet could
be eliminated. A genetic background so far could not be
excluded or approved. Thus further research is needed as
well as for a more detailed characterization of this
clinical picture. So far the questions remain if there is
any fat necrosis at all, are fat necrosis and inflammation
of the corium layers two stages of the same disease or do
at last two different pathological reactions lead to a very
similar clinical outcome.
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Materials and Methods
In total ten pigs which belonged to the same litter were
affected, coming from a closed system (25 sows / 70
fattening pigs). Six pigs (2 male, 4 female) were
examined, five of which showed irregular skin condition.
One pig (female) was from the same litter, but seemed to
have a normal skin structure. General physical
examination was performed. Blood samples (6 pigs),
tissue samples from altered areas (2 affected, 1 nonaffected pig) and food samples were taken. Next to an
analysis of blood parameters, histological evaluation of
tissue samples, gas chromatographic analysis of the fatty
acid composition of subcutaneous fat as well as of feed
samples were performed.
To evaluate a possible genetic impact the affected sows
were when coming to breeding age artificially
inseminated with sperm of their own father. This would
also lead to affected piglets if a genetic background
exists. As 2 boars were an option to paternity, two sows
were inseminated with the same, the third sow with the
other boar.

examination multifocal, perivascular inflammation of the
superficial corium layers, characterized by lymphocytes,
plasma cells, eosinophils and mast cells was diagnosed.
The gas chromatographic analysis showed no signs of
oxidation or aberrant composition of the fat neither in the
feed nor in the tissue samples. Within the first litter of
the breeding valuation the piglets showed no signs of
disease at birth but still will be monitored until the age of
5-6 month.

IPVS 2012 KOREA
BO-258

| Bacteriology & Bacterial Diseases-STREPTOCOCCUS SUIS/SALMONELLA |

Development of a novel subunit vaccine against Streptococcus suis based on immunoproteomics
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Introduction
Streptococcus suis (S. suis) type 2 (SS2) is an important
swine pathogen that causes many pathological conditions
such as arthritis, endocarditis, meningitis, pneumonia,
and septicemia. It is also an important zoonotic agent for
people in contact with swine or their by-products and
causes meningitis, permanent hearing loss, and septic
shock. Attempts to control the S. suis infection are
hindered by a lack of thorough knowledge of the
virulence factors and protective antigens of the bacterium,
the existence of diverse genetic makeups, and the
evolution of multidrug-resistant strains
Materials and Methods
Cell wall-associated proteins (WAPs) were prepared and
then subjected to 2D Western Blot analysis with
hyperimmune sera and convalescent sera. The
immunoreactive proteins were identified by MS. To
further identify the vaccine candidates, the identified
immunoreactive proteins were recombinant expressed in
E. coli (DE3). And the protective efficacy of these
proteins was evaluated in mice model.
Results
A total of 34 immunoreactive proteins of SS2 were
identified and 15 proteins could be recognized by both
hyperimmune sera and convalescent sera1. These
candidate genes were expressed in E. coli as soluble Histagged recombinant proteins purified by affinity
chromatography and the protective efficacy was
evaluated. All the surface proteins generated significant
humoral immune response to immunization and all
proteins induced a predominant IgG1(Th2) immune
response2, 3. 75%, 62.5% and 37.5% of mice immunized
with HP0197, HP1036 and Enolase survived while mice
immunized with other proteins did not result in
significant protection.
Therefore, HP0197, HP1036 and Enolase were
assembled into a combined vaccine. The combined
vaccine could protect animals against SS2 challenge in
mice and pigs. These suggested that immunization with
the combined vaccine could generate increased
protection against lethal challenge with SS2.
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Figure 1. HP0197, HP1036 and Enolase could protect
mice against S. suis infection

Figure 2. The combined vaccine (HP0197+HP1036+
Enolase) could protect pigs against SS2 challenge.

Conclusions and Discussion
The present study identified the 34 immunogenic
proteins, and successfully identified 3 protective antigens.
A preliminary study indicated that the combined vaccine
based on HP0197, HP1036 and Enolase could be
developed as a novel subunit vaccine against
Streptococcus suis.
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Serotype and virulence-associated gene distribution among Streptococcus suis isolates from pigs in Korea
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Introduction
Streptococcus (S.) suis is an important pathogen in pig
and the key feature of this pathogen is diversity of
serotypes determined by polysaccharide capsule.
Serotypes 2 and 3 comprise the most prevalent serotypes
in Northern America and other part of the world 1. The
object of this study was to investigate patterns in
serotype and virulence-associated gene distribution
among Korean isolates.
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Results
Out of 239 isolates, 58 isolates were either autoagglutinating
(17) or non-typeable (41). Serotype 2 was the most
prevalent type with 39 isolates, followed by serotype 3
with 38 isolates. Also, 16 isolates, 14 isolates, nine
isolates, and eight isolates were serotyped to be serotype
1/2, serotype 9, serotype 7, and serotype 4, respectively
(Table 1). From the screening of virulence-associated
genes in S. suis isolates of Korea, mrp was the most
prevalent virulence-associated gene (Table 2). Thirtyeight isolates possessed both mrp and sly gene and five
isolates carried both epf and mrp gene. Nine isolates
carried the epf gene. Only Serotype 2, 1/2 and 4 carried
epf gene. Also, most of the serotype 2, 1/2, and 3 carried
mrp gene but sly gene was not found in serotype 2, 1/2,
and 3.

Table 2. Distribution of virulence-associated genes in
Korean S. suis isolates

Conclusions and Discussions
The pattern of serotype distribution in Korean isolates
were close to that of North American and Chinese
isolates in the way that serotype 3 (15.9%) was isolated
as many as serotype 2 (16.3%). To our knowledge, this
study is the first report in Korea that covers virulenceassociated gene prevalence in isolates from tissues other
than tonsil. It will be valuable to pursue subsequent
surveys on virulence-associated gene prevalence with
comparison between tonsilar isolates versus isolates from
other organs.
References
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Materials and Methods
From 2009 to 2010, total of 145 S. suis isolates were
obtained from slaughtered pigs and total of 94 S. suis
isolates were obtained from diseased pigs. Serotyping of
the isolates confirmed as S. suis was done by
coagglutination test. Chromosomal DNA was extracted
(Qiagen, USA), and virulence-associated genes were
screened using PCR method targeting epf, mrp, sly genes
with primers previously described 2. Amplified PCR
products were subjected to electrophoresis on 2%
agarose gels and observed under UV transillunimation
after ethidium bromide staining.

Table 1. Serotype distribution of S. suis isolates from
pigs in Korea
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Introduction
Streptococcus suis type 2 (SS2) is a zoonotic swine
pathogen that can be transmitted to humans by direct
contact with infected pigs or pork-derived products,
causing meningo-encephalitis, arthritis, septicemia and
even sudden death. We attempted to examine the genetic
diversity of SS2.isolates from Zhejiang, and roles of its
catabolite control protein A (CcpA) and superoxide
dismutase (SOD) in virulence.

paraquat. Survival of the sod deletion mutant in
RAW264.7 macrophages was only half of that of the
wild-type strain. Deletion of sod significantly attenuated
virulence of SS2 to mice. Effects of such genetic deletion
were complementable using the strain Csod. The coinoculation experiment in mice revealed that the sod
mutant was far more easily cleared from the body than
the wild-type strain as shown by about 3-log reduction of
its infection potential in blood and tissues.

Materials and Methods
Forty-four strains from diseased pigs with pneumonia
were subtyped by mutilocus sequence typing (MLST)
and pilus typing. Homologous recombination was used
to construct mutant strains with inactivation of ccpA and
sodA using the shuttle plasmid pSETs series1. Adhesion
to cultured endothelial cells, survival in macrophages
and virulence to mice were carried as previous reported2.

Conclusions and Discussion
S. suis type 2 strains of both ST1 and ST27 complexes,
parallel to the pilus types A and B, were prevalent in the
pneumonia pigs in Zhejiang province, CcpA of SS2
plays an important role in carbon catabolite repression
and virulence. SOD is involved in pathogenesis of SS2
most probably by scavenging reactive oxygen species
from macrophages.

Results
MLST revealed five sequence types (ST1, ST7, ST28,
ST86 and ST162) with 19 isolates assigned to ST7
(43.2%), 14 to ST1 (31.8%) and 9 to ST28 (20.5%). PCR
typing of the pilus gene clusters classified the isolates
into three types A (72.7%), B (22.7%) and N (4.5%). All
isolates of pilus types A and N were assigned to the ST1
complex containing ST1, ST7 and ST86, while those of
type B belonged to the ST27 complex comprised of
ST28 and ST162. Only two strains had the putative
pathogenicity island 89 kb cluster (89K) and were of
type N. The type B strains had significantly lower
adhesion, were more readily killed by macrophage, and
had lower virulence to mice than those of types A and N.
ST7 and ST1 strains were the predominant genotypes in
the diseased pigs with pneumonia.
CcpA is the major transcriptional regulator in carbon
catabolite repression. Addition of glucose or sucrose in
the defined medium significantly reduced the activity of
raffinose-inducible α-galactosidase, cellobiose-inducible
β-glucosidase and maltose-inducible α-glucosidase of the
wild-type strain by about 9, 4 and 3 folds respectively.
Deletion of ccpA substantially derepressed the effects on
α-galactosidase and β-glucosidase by repressing sugars.
The ccpA deletion mutant showed reduced expression of
virulence genes sly and eno, decreased adhesion to and
invasion into endothelial cells by about 40%, and
attenuated virulence to mice with significant reduction of
death rate and bacterial burdens in organs, as compared
to the wild-type strain. Both in vitro and in vivo defects
were restorable by ccpA complementation.
SS2 with deletion of sodA was more susceptible to
oxidative stresses induced by hydrogen peroxide or
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Introduction
Salmonella is an important food born pathogen. Control
efforts rely on accurate methods to detect the organism in
foodstuffs such as pork. In this study, mesenteric lymph
nodes from pigs in a vaccine trial were collected at
harvest as a measure of contamination of the carcass1,2.
Two enhanced microbiological methods were evaluated
for recovery of Salmonella species from samples
collected at slaughter, with a focus on ileocecal lymph
nodes.
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Results
Salmonella was not isolated from peritoneal and shoulder
sponges or from direct lymph node swabs.
Salmonella Anatum and S. Muenchen were isolated from
two environmental pen samples. Salmonella serogroup
C1 was isolated from homogenized lymph nodes using
both enrichment methods. Five samples were positive
with the BPW + novobiocin and RV method, and 3
samples were positive using the Tet and RV method. All
5 Salmonella positive samples were from animals that
were not previously vaccinated (p-value = 0.03, Fisher’s
Exact Test).
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Materials and Methods
Samples from one hundred and sixty two animals
(vaccinated = 79, non-vaccinated = 83) were collected
along with 25 pooled environmental samples (pen, truck,
lairage) at an abattoir. Sample types included ileocecal
lymph nodes, peritoneal sponges and shoulder sponges.
Initially, swabs from all samples were used to directly
inoculate hektoen enteric (HE) plates. Additionally all
samples were set up for enrichment in Tetrathionate
(Tet) only (Method 1).
Two additional methods were utilized on samples
previously frozen to attempt to isolate Salmonella
species after the initial swab-only culture process yielded
all negative results. Lymph nodes were thawed in equal
numbers from each group on several occasions,
homogenized in Phosphate Buffered Saline (PBS) and
enriched using one of the two additional methods:
 Tet and Rappaport-Vassiliadis (RV) (Method 2),
or
 Buffered Peptone Water (BPW) + novobiocin
and RV (Method 3).
Enriched samples were plated onto brilliant green and
XLT4 differential media. Up to three suspect colonies
were restreaked onto HE and tested with several
biochemical reactions (Kligler’s, urease, indole, lysine,
oxidase). Positive Salmonella isolates were confirmed by
Salmonella serogrouping and serotyping.

Conclusions and Discussion
In this study, culture results were influenced by handing
methods. Maceration of lymph nodes and use of
sample specific culture methods may influence results of
food safety investigations.
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Reduced transmission of Salmonella typhimurium in pigs by a DIVA vaccine and feed with coated butyrate
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Introduction
Despite current control measures in pig industry, human
Salmonella Typhimurium cases are mostly linked to the
consumption of contaminated pig meat (EFSA 2011).
Therefore a reduction of the Salmonella risks by pork
products can contribute to the protection of human health.
This study investigated the effect of 2 interventions on
Salmonella transmission in pigs.
Materials and Methods
Forty-eight Salmonella-negative piglets were randomly
assigned to 3 groups (16 pigs per group): A) vaccination
with a Salmonella Typhimurium DIVA-strain
(Differentiation between Vaccinated and Infected
Animals) called ‘ΔrfaJ’ (Leyman et al. 2011); B) the
same vaccination + feed with coated butyrate; C) no
vaccination or supplemented feed (control group). At
9 weeks of age, 4 pigs of each group were orally
challenged with 1.107 CFU of Salmonella Typhimurium
strain 112910a. From 3-15 weeks of age, blood from all
pigs was analyzed once/week with a commercial LPSELISA and an in-house whole cell-ELISA, detecting
only infection-induced or both infection- and DIVAvaccine-induced antibodies, respectively. Rectal faeces
(taken twice/week after challenge) and different tissue
samples (ileocaecal lymph nodes, ileum, ileum contents,
caecum, caecum contents and tonsils collected at
necropsy) from all pigs were bacteriologically examined
for Salmonella presence. Based on these isolation results,
a transmission ratio Ra was calculated to quantify the
average number of secondary cases caused by 1
infectious animal during the observation period.
Results
All pigs of a negative control group (n=8) remained
negative throughout the study. In serum, the vaccination
did not induce a detectable seroconversion in the LPSELISA, while an earlier antibody response was observed
in groups A and B when compared to C, using the whole
cell-ELISA. In the feces, more pigs were excreting
Salmonella in group C (22.7%) than in group A (19.7%)
and B (7.4%) (P>0.05) (Figure 1); in the organs, also
most samples were positive in group C (41%), followed
by group A (27%) and B (13%) (P>0.05). The following
Ra values were obtained: group A (1.76[1.02;9.01]),
B (2.52[1.02;9.01]) and C (+∞[1.88; +∞]).
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Figure 1. Two weekly isolation of inoculated Salmonella strain
in individual faeces (ISO 6579 AnnexD): proportion of positive
animals in function of the days post infection in A, B and both
Control Groups.

Figure 2. Weekly Salmonella-specific antibody detection in
serum (LPS-ELISA): Mean S/P ratio in function of the days
post infection in Group A, B and in the Positive and Negative
Control Group. D-34 + D-13: resp. primer and boost
vaccination with DIVA vaccine in A, B; D-1: Oral infection of
seeder pigs with 107 CFU Salmonella Typhimurium; D42:
Necropsy.

Conclusions and Discussion
The present study demonstrated that both interventions
were able to diminish the transmission of Salmonella
Typhimurium, but the highest reduction was obtained by
vaccination with the DIVA-vaccine. Moreover, with this
vaccine, differentiation between infected and vaccinated
animals was possible.
This study was funded by the Federal Public Service of
Health, Food Chain Safety and Environment
(contract RT 09/05 SalmoSu).
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Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading. Although many areas of swine production
influence the number of FVPs, four key areas include
Disease Management, Feed Optimization, Precision
Harvest and Assurance & Access.

Q2. What is your target market weight (kg)? (63)
<80
1.6%

121-140
0%

>140
0%

<100
101-110
111-120
121-130
131-140
141-150
151-160
>160

4.8%
6.3%
3.2%
0%
3.2%
12.7%
19.0%
50.8%

Q4. What percentage of your pigs is raised for meat
export? (64)
0
84.4%

1-20
6.3%

21-40
3.1%

41-60
1.6%

61-80
1.6%

>81
3.1%

Discussion
M. hyo, PRRS, PCVAD, E. coli and ileitis were the most
commonly reported diseases over the past year. Much of
the region is split between two primary target market
weights, those between 81-100 kg and those of 101-120
kg. The majority of pigs (>82%) take at least 141 days to
reach target market weight. The primary market for this
region is domestic, with about less than 15% of
respondents raising pork for export market.
Acknowledgement
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Number of Responses
5
22
11
3
5
1
2
3
10
2
64

101-120
73.0%

Q3. On average, how many days does it take your pigs to
reach your target market weight? (63)

Results
A total of 64 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
general questions are reported here, while the other more
specific questions are listed in separate abstracts.
Country
Australia
China
Japan
Malaysia
Philippines
South Africa
South Korea
Taiwan
Thailand
Vietnam
Total

81-100
25.4%

Oral Sessions

Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Asian and
Pacific Rim countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.

Q1. In the past year, which of the following health
challenges have your pigs encountered? (64)
PRRS
65.6%
E. coli
50.0%
Mycoplasma hyopneumoniae (M. hyo)
64.1%
Swine Dysentery
15.6%
PCV2AD
62.5%
Gastric Ulcers
14.0%
Ileitis
50.0%
Worms/ Parasites
17.2%
Pasteurella multocida (P. mult)
20.3%
Actinobacillus pleuropneumonia (APP)
43.8%
Streptococcus suis (S. suis)
45.3%
Haemophilus parasuis (H. para)
46.9%
Swine Influenza Virus
15.6%
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Introduction
Feed is the largest variable cost associated with raising a
pig from weaning to market weight.1 Feed utilization can
also be impacted by disease and management factors.
The choice of raw ingredients and their quality can affect
production costs as well. Feed optimization is
determining the best feedstuffs based on efficiency of the
pig and also quality of the desired carcass.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers to
32 countries in multiple regions, translated as necessary.
Surveys were either administered as an internet site or
completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 499 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In your experience, feed represents about what
percentage of the total cost of raising a pig? (493)
<40
41-50
51-60
61-70
71-80
>81
Unknown

1.4%
7.9%
14.0%
34.7%
33.7%
4.1%
4.1%

Q2. Over the next 3 years, do you expect feed as a
percentage of total production cost to? (488)
Decrease by 5% or more
Decrease by 1-4%
Stay about the same
Increase by 1-4%
Increase by 5% or more

7.6%
11.3%
29.1%
30.5%
21.5%

Q3. What is your typical percent Margin Over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (431)
1-20
38.1%

21-40
35.3%

41-60
15.3%

61-80
9.7%
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>81
1.6%

Q4. In the past year, what has had the most positive
impact on your ability to optimize feed? (485)
Changed genetics
Improved animal health
Limited feed intake
Adjusted feeders
Used a feed additive
Changed nutrition

10.3%
47.0%
3.3%
19.0%
7.6%
20.2%

Q5. What is your definition of Full Value Pigs? (417)
Pigs with no sort loss
14.9%
Pigs that achieve at least 90% of maximum
32.6%
MOFC
Pigs shipped to my primary packer
12.7%
Pigs receiving no discounts on my marketing
41.7%
grid
Discussion
Feed has been estimated at 75% of the cost of raising a
pig2 and the majority of survey respondents reported
from 61-80%. Most of the respondents also agree that
this percentage will continue or grow in the next three
years. While reducing disease was mentioned to improve
feed utilization, it is difficult for many herds to manage.
Changing nutrition and adjusting feeders (limiting intake
or reducing feed wastage) are two management decisions
that can occur on almost all farms and are well within the
producer’s influence. While most respondents are
working in low margin situations (73.4% are less than
40% MOFC), feed usage can be the difference between
profit and loss. The correct definition of Full Value Pigs
is 90% of optimum MOFC as it is the only choice that
determines profitability.
References
1. Hofstrand, D. Impact of Rising Feed Prices on Pork
Profitability. AgMRC Renewable Energy Newsletter.
April 2009.
2. Thaler, B. Tokach, M.
www.usporkcenter.org/userfiles/file/nsng/nsngpurchasing%20high%20quality%20feed%20indredie
nts(1).pdf. Accessed 2011.
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Introduction
Input costs are important to manage while raising pigs
for pork production. Revenue is important to consider as
well, since most markets do not pay equally for weight.
For example, some abattoirs pay premiums within
certain weights but give penalties for lightweight animals
or those beyond a maximum weight. In addition, carcass
merit may provide additional payment premiums. By
missing the targeted window of ideal weight or age, the
producer may miss optimizing the farm’s profitability.

Q3. What is the most important factor preventing you
from producing more Full Value Pigs? (472)

Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and nutritionists to
32 countries in multiple regions, translated as necessary.
Surveys were either administered as an internet site or
completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.

Q4. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (474)

Results
A total of 499 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Discussion
MOFC can vary depending on the market conditions of
the country and the specific contracts set with each
abattoir. Sixty-three percent of respondents stated that
they have at least 6% of the group below target weight
when the last pigs are sold. These lightweight pigs result
in payment penalties or force the producer to keep them
on farm, creating continuous flow or potentially getting
lost within continuous flow systems. Disease control
remains high focus for our producer, veterinarians and
influencers. Missed selling targets or mistaken selling
targets have been identified as $3-5USD/pig sold.1 Most
systems share responsibility of managing input costs
across all employees, but usually only a few people
within the company manage the revenue generated.
Marketing the correct pigs at the correct time is easily
within the producer’s scope, although it is not easily
accomplished.

21-40
35.3%

41-60
15.3%

61-80
9.7%

>81
1.6%

Q2. At the time when the last pigs in the group are sold,
what percent are below target weight? (484)
<5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
>40

36.4%
37.2%
13.8%
6.0%
2.9%
1.9%
0.4%
0.4%
1.0%

13.3%
5.9%
49.4%
6.8%
12.9%
16.2%

References
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1-20
38.1%

Improve sow productivity
Improve nutrition
Reduce effects of disease
Change target selling weight or age
Improve feed optimization
Improve facilities, transport or handling

36.9%
5.1%
28.4%
12.7%
10.0%
12.3%
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Q1. What is your typical percent Margin over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (431)

Disease
Attrition
Variation
Missed target selling weight or age
Feed optimization
Facilities, transport or handling
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Introduction
Gastric ulcers have been and it is an incessant and persistent
problem in all of kind of pig production systems worldwide.
Several studies have shown the high prevalence of pars
oesophagea ulcers in different countries and regions1,2,3. The
aim of this study was to assess the prevalence of gastric ulcers
considering the different changes on the pars oesophagea
mucosa.
Materials and Methods
Our study was carried out in a two years period. We
performed slaughter inspection for four pigfarms. All of them
were 3 Sites production system. Some farms were evaluated
at least three times and some others up to eight times over a
one-year period.
Slaughter inspection was performed by using a modified
procedure called Intestinal Evaluation System (IES). The
system was based on a protocol sheet to check the aspect of
stomach mucus following the schematic ulcer graduation
published previously4,5. The stomachs were examined
directly after being cut open and emptied. Two trained
veterinarians performed all the inspection using conventional
procedures and a digital camera and recorder to get additional
information. Then all the information was transferred to
spread sheet to calculate and to analyze the data.
.
Results and Discussion
A summary of overall findings in the abattoirs is presented in
the Table 1. A total of 653stomach were examined in 19
slaughter inspections with an average of 34 stomachs per
inspection. As we had expected, we observed a high
frequency of ulcerative lesions (grade 2 and 3). Grade 1
ulcers were observed in an average of 19,61%. Grade 2 ulcers
ranged between 9,09% up to 58,30 of the stomach inspected
with an average of 35,47%. Average of grade 3 ulcers was
23,17%, but in the 4th slaughter inspection we observed a high
frequency where more than 72% of the samples showed this
kind of lesions (Figure 1). Out of 653 stomach, only 122
(18,82%) showed normal in appearance without any kind of
alterations of the pars oesophagea.
The high prevalence of ulcerative lesions that we have
obtained in this study agrees with other previous studies2.
Conclusion
The results obtained in this study indicate a high prevalence
of ulcerative lesions in the stomachs of pigs evaluated.
Additional studies are needed to detect the possible
causes of this high prevalence
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Table 1.

Distribution of Gastric Ulcers Score
GRADE
0
(%)

GRADE
1
(%)

GRADE
2
(%)

GRADE
3
(%)

30

3,33

13,33

23,33

60,00

78

14,10

14,10

50,00

23,08

3

43

11,63

6,98

48,84

32,56

4

22

0,00

4,55

22,73

72,73

5

21

9,52

4,76

38,10

47,62

6

22

9,09

9,09

36,36

45,45

7

26

42,31

7,69

23,08

26,92

8

32

37,50

12,50

28,13

21,88

9

40

15,00

37,50

45,00

0,00

10

34

11,11

16,67

50,00

22,22

11

23

13,04

21,74

43,48

26,09

12

40

22,50

45,00

30,00

2,50

13

33

48,48

42,42

9,09

0,00

14

42

11,90

30,95

38,10

19,05

15

21

23,81

33,33

38,10

4,76

16

25

40,00

16,00

24,00

16,00

17

51

25,49

21,57

49,02

3,92

18

48

18,75

20,83

58,33

1,79

19

22

0,00

13,64

18,18

13,64

No. Slaughter
inspection

No.
STOMACH

1
2

AVERAGE (%)

18,82

19,61

35,47

23,17

STD

14,280

12,582

13,244

20,879

MIN - MAX (%)

0,0-48,8

4,5-45,0

9,09-58,3

0,0-72,7

Figure 1. Frecuency of Gastric Ulcers by Grade
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0
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Post-farrowing stress management in sows by administration of azaperone
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Materials and Methods
The study took place in a 1,500 sow facility with
conventional farrowing crates. Data were collected from
252 litters (Pietrain x JSR hybrid) totaling 3,093 live
born piglets distributed over parity one to six. In a
blinded study design, the sows were randomly divided
into either a control (C) group (n ≥ 20 per parity),
administered a placebo (8 ml physiological saline
solution), or a treatment (T) group (n ≥ 20 per parity),
administered 320 mg of azaperone (8 ml Stresnil®). The
sows were injected intramuscularly at the base of the ear
at the end of the farrowing, after expulsion of the
placenta. The piglets received an individual ear tags at
birth. Piglet weight was recorded at the time of birth and
before weaning in order to calculate the average daily
weight gain (ADWG). Farrowing and weaning date,
number of total born, live born, and weaned piglets were
recorded. Cross-fostering was applied within the C or T
group, but not before 8 hours after birth. At tail docking,
serum IgG concentration was measured from at least six
randomly chosen piglets per litter. In total 485 samples
were tested using a DAS-ELISA (Colostrum Quality
CounterTM) test (3). Production data and levels of IgG
were analyzed using the Chi-Square-Test and the nonparametric Mann-Whitney-U-Test to assess differences
between C and T groups. Values are therefore expressed
as median and interquartile range (IQR). Correlation
analysis by Spearman (rs) was used to determine the
relationship between different parameters.

Discussion
ADWG during lactation of piglets from azaperone
treated sows increased by up to 5% compared to the
controls. The most significant effect of the azaperone
treatment of sows was on the piglets of primiparous sows,
with an additionally ADWG of 11.2%, resulting in a
higher weaning weight. The effect decreased with
increasing parity.
In conclusion, a single dose of azaperone injected in
sows at the end of farrowing has a positive effect on sow
and piglet productivity.
References
1. Kalantaridou SN et al.: 2004, J Reprod Immunol
62:61-68.
2. Edwards SA: 2002, Livest Prod Sci 78:3-12.
3. Bianchi et al.: 1995, Vet Imm and Immunopath
44:309-317.

Results
The number of piglets born alive was 13.0 (10.0-15.0)
for T group and 12.0 (10.5-15.0) for C group. Piglet
weight (ADWG x 21 + birth weight) at 21 days of
lactation was 5.77 (4.79-6.72) kg in the T group and 5.64
(4.73-6.54) kg in the C group (P=0.005). The difference
between the groups was highest amongst the primiparous
sows and was caused by a significantly better ADWG in

Happy Pigs - Healthy People

341

June 13 (Wed)

T group versus C group (P=0.001), 214 (169-254) g
compared to 205 (166-241) g. Birth weight of the piglets
significantly affected their ADWG during lactation
(rs=0.310, P=0.01). Piglets from the T group had a higher
ADWG in every category of birth weight. Analyses of
serum IgG concentration of 485 piglets (226/259) from
66 litters (29/37) revealed a level of 5.6 (3.1-12.1) mg
ml-1 in T group and 5.1 (2.9-9.5) mg ml-1 in C group
(P>0.05). Independent of treatment, litter size (r s=0.171),
parity (rs=0.159), birth weight (rs=0.287), and ADWG
(rs=0.136) for the piglet were all positively correlated
with serum IgG levels of piglets (P<0.005).
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Introduction
The peri-natal phase is critical in piglet production. In
addition to the physical burden, the stress of farrowing
can affect sow behavior and lead to restlessness and even
to aggressiveness (1), which increases the risk for crushing
and prevents suckling. Stress-induced disruptions can lead
to an insufficient supply of colostrum to the piglet (2).
Thus, it is important to minimize stress to both sow and
piglet during the peri-parturient period. The present
study examined the impact of a single dose of azaperone,
administered to sows at the end of the farrowing process,
on the development of piglets during the lactation period.
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Introduction
The dramatic change in sow prolificacy observed in the
modern swine industry over the last decade was also
accompanied by a significant increase in pre-weaning
piglet mortality. This emphasizes the importance to
guarantee maximum colostrum intake within the first
hours after birth as a readily available energy source and
for passive immunity, increasing the piglets chances for
survival and optimal performance (1). The decision on
the practical approaches to maximize colostrum intake is
a great management challenge. (2). Stress in sows leads
to aggressive behavior and irritability and results in a
reduction of colostrum and milk intake by the piglets.
The high mortality rate amongst pigs has been associated
with the above mentioned behavioral pattern (3). The
positive effect of the administration of azaperone to
primiparous sows has been assessed both for piglet
survival and weight gain (4). This study aimed to
measure the impact of azaperone administration to all
parity sows after farrowing on piglet survival and weight
gain rates throughout the lactation period as well as on
the incidence of diarrhea among suckling piglets.
Materials and Methods
160 sows from different parities were randomly allocated
to the treatment group (T, n= 80) or control group (C, n=
80). Parity distribution however was respected and the
sow was considered as an experimental unit. Sows within
group T were injected intramuscularly with 320 mg of
azaperone (Suicalm®/Stresnil®, Elanco, 8 ml) at the very
moment of placenta expulsion, while sows in C group
remained untreated. Sows between parity three and six
were grouped for analysis. The piglets were indentified
at birth. Individual piglet weight at birth and weaning,
pre-weaning mortality and the incidence of pre-weaning
diarrhea was recorded. In order to evaluate and compare
the individual weight gain, as well as litter weight and
litter weight gain, each piglet´s individual birth weight
was used as co-variable for statistical analysis purposes.
Results
There was no difference between T and C regarding
average birth weight, litter weight and litter weight gain
(Table 1). Nevertheless, sows from T group weaned
slightly heavier litters than sows from C group (p= 0, 22).
The average weaning weight of the piglets was
significantly higher in T compared to C (p= 0,005). Preweaning mortality was low on both groups (T= 4.79%,
C= 5.32%).
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Table 1. Litter and piglet weight at birth and weaning (kg)
Birth weight
Litter
Piglet

ab

Weaning weight
Litter
Piglet

C

17.17
± 3. 01

1. 50
± 0. 36

67.79
± 12. 74

6. 25a
± 1.30

T

17.04
± 3. 01

1.51
± 0. 35

68.84
± 13.18

6. 40b
± 1.27

: difference with p-value of

0.005

There was a significantly lower incidence of diarrhea in
piglets from T2 (p < 0, 001), as illustrated in Graph 1.
Graph 1. Prevalence of pre weaning diarrhea in piglets

Discussion
The results suggest that azaperone administration to the
sows after farrowing was effective to optimize colostrum
and milk intake from piglets from their very first days of
life. This positively impacted the pre-weaning growth
rate and resulted in a reduction of the incidence of preweaning diarrhea. This coincides with previous findings
indicating that poor colostrum ingestion leads to a
weaker immunological protection with a negative impact
on the overall piglet health and specifically on the
occurrence of diarrhea (5).
The administration of azaperone to sows after farrowing
was effective to increase piglet weight at weaning and to
significantly reduce the incidence of pre-weaning
diarrhea.
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Creating a new paradigm – lets wean on a Monday!

1
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We should always be questioning the ‘wisdom’ of our
grandparents. It is contempory ‘wisdom’ that we wean
on a Thursday (70% of the industry) or Wednesday (the
majority of the rest).
Why do we wean on a Thursday or Wednesday? The
primary reason is to allow breeding to occur during the
working week – Monday, Tuesday and Wednesday.
Over the last decade the advent of boar exposure and
artificial insemination breeding methods have
mechanised breeding. This allows for 50 sows an hour
to be mated (2 stockpeople each mating 25 sows by AI
with a central stimulating boar). This allows even large
farms batch farrowing 40 sows a week to achieve their
breeding targets within a couple of hours, whereas
previously it would have taken all day.
Breeding was and is the main stay of a pig farm. It is
essential to breed sufficient females to achieve the
required pig flow. Breeding is rightly placed as the top
priority of the farm’s work. But if we accept that
successful breeding can be achieved quickly, other areas
of the farm’s husbandry can rise up the priority listing.

Weaners – getting them to eat
Currently when we wean on a Thursday the first 3 days
of care occur over the weekend. On too many farms the
weaners are not provide with the attention to detail
required to ensure that they eat sufficiently. Weaners in
the first 3 days post-weaning should eat 300g a day at
least. The weaner’s future growth performance can be
predicted by their feed intake in that vital first week postweaning. Comparing weaners not eating to those eating
250g a day for the first week, pig weaners who eat finish
10 days earlier –potentially a small fortune. When we
wean on a Monday, the weaners are given the whole
week of normal stockmanship time to maximise their
survivability and growth potential.
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Farrowing – maximizing pigs alive by day five
If the weaning day occurs on a Monday, 119 days later
(4 day wean to service and 115 days gestation) we are
back at Monday.
Allowing for the breeding period
this means the bulk of the farrowing will occur during
the working week. Allowing for maximum farrowing
house stockmanship. Perhaps even shift working would
be feasible say working 5am to 3pm and 11am to 9pm,
thus reducing stillbirths; enhancing colostrum intake and
pre-weaning mortality. Fewer sows would need to be
induced to farrow using prostaglandins, reducing the
number of premature births and maximizing piglet birth
weights.

How do I change my paradigm?
The use of altrenogest (progesterone) allows
manipulation of the weaning day. Wean the sows as
normal and place the weaned sows immediately onto
altrenogest until the required new breeding day and
‘wean again’. The group of sows will then cycle as a
batch as required. Discuss this with your veterinarian.
To change the weaning age does result in an initial cost –
the loss of 68 (4 days x 17 weeks) days of production.
But these initial costs can be readily recouped with the
advantages of improved production.
The alternative is to wean early - on the new weaning
day. However, this will mean a detailed plan of early
movement throughout the weaned, grower and finishing
phase. This method would result in no lost of kg
production. But the fewer days earlier weaning will
require enhanced post-weaning care for the 17 week
change over period. This reduction in weaning age is
legal as the change in farm philosophy will enhance the
welfare of the sows and production pigs.
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The case for weaning on a Monday

Breeding – maximizing total born
Weaning on a Monday, results in breeding over the
weekend – Friday to Sunday. Collection and delivery
during the working week allows the AI stud to provide
the freshest semen possible for breeding, thus enhancing
farrowing rate and litter size. This can be especially
important in long holiday weekends and Christmas time.
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Milk production in teats that were used versus teats that were not used in the previous lactation
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Materials and Methods
The trial was performed in one herd with 1 st and 2nd
parity Danbred Landrace x Yorkshire sows. The
experimental group “taped sows” consisted of 44 sows,
where left and right teats no. 2 and 4, (counted from the
head) were covered with tape from farrowing until day 7
after farrowing. 29 sows served as controls and did not
have any teats taped. At day 7, and again at weaning, it
was observed if all taped teats had fully regressed. At the
following farrowing, sows were given piglets
corresponding to their number of functional teats. Each
piglet was weighed at day 10 and 17 and marked with a
number on the back. Piglet teat order was observed on
video recordings on day 10 and day 17. A piglet using a
specific teat or using the left and right teat in a specific
pair in at least 5 observations was rated as teat or teat
number stable. The milk yield of a teat was measured via
stable piglet weight gain between day 10 and 17.
Results
In the first lactation control sows had an average of 14.6
teats at farrowing. They weaned 10.8 piglets with 11.3
teats producing milk at weaning. The regressed teats at
weaning were primarily in the posterior part of the udder.
The taped sows also had 14.6 teats at farrowing. They
weaned 9.4 piglets from 9.8 functional teats. Four
anterior teats regressed due to taping, together with an
average of 0.7 additional teats. In the second lactation
control and taped sows nursed 12 and 12,3 piglets
respectively from day 10 through day 17 of lactation.
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There was neither a significant difference in piglet teat
stability between piglets suckling control and taped sows,
nor between piglets suckling previously suckled and
taped teats. (Figure 1).
Figure 1. Piglet weight gain day 10 to day 17 (7 day
gain) by teat number (counted from the head). In “taped”
sows teat no. 2 and 4 were taped in the previous lactation.
Piglet weight gain day 10 to day 17 according to
teat number
2,5

Weight gain/kg

Introduction
High milk production in numerous mammary glands is
essential to wean many healthy piglets per litter. In a
previous study piglet growth was reduced in the first
week of second lactation, in piglets nursing anterior teats
that were not suckled in the first lactation (1). To achieve
high milk production from all teats, it is thus
recommended to let sows nurse a full litter, and to
replace missing piglets, to keep all teats suckled. The
actual decrease in weaning weight in piglets nursing teats
that were not nursed in the previous lactation was not
estimated. In the early period of lactation sows can
produce more milk than the piglets can consume. After
1-2 weeks of lactation the piglets in a large litter can
consume more milk, than the sow produces (2). The
effect of reduced milk production is thus expected to
cause a more pronounced weight gain reduction in late
lactation. The present investigation hypothesized that
piglets suckling teats that were not nursed in the previous
lactation had a reduced weight gain in the second week
of lactation.
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1
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0
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Conclusion
This study indicates that teats not in use in the previous
lactation will produce the same amount of milk from day
10 to day 17 as teats that in the previous lactation were
fully productive until weaning.
Reference
1. Fraser, D. et al. 1992, Anim. Prod. 55, pp. 419-424.
2. Klopfenstein, C. et al. 2006. In Diseases of Swine, ed.
Straw, B. E. et al. 57-86.
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Giving small new born piglets a better chance in a small litter
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Piglet survival was not significantly different between
the two groups.
Figure 1. Piglet survival by weight
Piglet survival by birth weight
100

Survival, per cent

Introduction
New born piglets need to ingest sows milk to achieve the
energy and antibodies essential for survival. As litter size
goes up, piglets must compete more for these lifeessential factors. This can be a problem for small piglets,
as they need 12 hours at the mother to ingest enough
colostrum (1). Surplus piglets can be transferred to nurse
sows, when they have obtained sufficient maternal
antibodies (2). In Denmark, it is recommended to adjust
litter size to 14 piglets, (3). Small piglets may have a
better survival, if they nurse under less competitive
conditions, for example if litter size is reduced to 12
piglets.
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Results
A total of 22 nurse sows were included in the trial. The
121 trial piglets were transferred immediately after birth.
78.5 percent survived and had a weight of 4.0 kg at 17
days. The 124 control piglets were transferred at least 12
hours after birth. They had to compete with an average of
15 litter mates to obtain colostrum. Of the control piglets
73.3 percent survived and weighed 4.1 kg at 17 days,
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Conclusions and Discussion
There were no significant differences in survival or
growth between small piglets that obtained colostrum in
a litter reduced to 12 piglets, and in small piglets that
obtained colostrum with their birth sow in a large litter.
Litter size seems of limited significance in the first hours
of a piglet´s life, as all piglets have a chance to nurse, as
long as colostrum let down is a continuous activity.
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Materials and Methods
In a hyper prolific herd based on Danbred Landrace x
Yorkshire sows, live born piglets were weighed within
15 minutes of birth. Piglets weighing 1.00 kg or less
were rated “small” and ear tagged. Control piglets nursed
their own mother for at least 12 hours, while trial piglets
were immediately transferred to a nurse sow. Small
piglets were collected from sows that were randomized
to give either a control or a trial piglet. If the sow had
more small piglets, the next small piglet was allocated to
the alternating group. Nurse sows were primarily 2 nd
parity sows that were selected from sows that were still
in labor, thus the nurse sows were expected to secrete
colostrum that was rich in antibodies to the trial piglets.
Each nurse sow received 6 small new born piglets. If the
litter size at a nurse sows exceeded 12 nursing piglets,
the largest of the nurse sows own piglets were transferred
to other sows that were still in labor. After 12 hours of
nursing at their own mother sow, the 6 control piglets
were transferred to the nurse sow. The control piglets
replaced the remaining 6 of the nurse sows own piglets.
As a result, the 6 small trial piglets grew up in a small
litter of 12 piglets, while the 6 control piglets had to fight
for colostrum in a litter consisting of more piglets than
the number of teats. The 12 small piglets at the nurse
sows were followed for 17 days, to observe survival and
growth in the two groups.
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Introduction
Boar taint is one of the challenges of a pig production
system in which male finisher pigs are not castrated. Part
of the meat from some non-castrated male pigs can
produce an unpleasant odour when heated, which can put
consumers off pork.
Boar taint is mainly caused by three compounds,
androstenone, skatole and indole. The prevalence of
these three compounds is interrelated and the levels vary
within and between populations. Selection against boar
taint using levels of these compounds in a vast database
(Pigbase®), genomic selection based on SNP analyses
combined with an intensive programme of trained test
panels who smell fat samples makes sorting of finisher
boars with low boar taint inheritance possible. Boars
sorted under this NADOR programme help to stop
castration and finish entire males with a very low risk of
boar taint. The use of NADOR boars allows to reduce the
risk of boar taint by 40 %.
Materials and Methods
Over 27,000 fat samples from finisher entire males have
been scored by trained test panels. These panellists were
trained to detect the boar taint in heated pork very much
like the real pork consumers. They heated each sample
with hot iron and assigned a score based on the odour.
The samples where scored between 0 (normal pork
odour) and 4 (strong boar taint odour). This test is
referred to as the human nose score. A fat sample from
each boar was scored by three experts.
In addition, over 6,000 carcass fat samples were sent for
chemical analysis to determine the levels of the boar taint
compounds; androstenone, skatole and indole.
The results from human nose scores and chemical
analysis for boar taint compounds were linked to
genotypes based on over 60,000 SNPs. This association
study allowed identifying SNPs with significant effects
on the boar taint compounds and human nose scores. A
dedicated SNP panel, specifically designed for boar taint
was developed and used in the subsequent analysis.
Therefore there are three types of information: a) human
nose scores, b) boar taint compounds and c) genotypes
based on a dedicated SNP panel. A genomic breeding
value was estimated based on the genotypes and
combined with several generations of pedigree to
estimate breeding values for each of these traits. These
breeding values were then combined in to a boar taint
index to rank elite boars already selected for several
production, reproduction and efficiency traits. The boars
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with lowest genetic levels of boar taint were then
selected as low boar taint, NADOR boars.
Results
A comparison of the proportion of crossbred progeny
from NADOR boars and average population in different
human nose score classes is given in the following table.
Average
Population
(%)

NADOR
offspring
(%)

Relative
difference
(%)

Score 0,
normal pork

76.8

80.8

5

Score 1

12.4

11.4

-8

Score 2

6.3

5.1

-19

Score 3

3.2

1.9

-40

Score 4,
strong odour

1.4

0.8

-41

Considering score 3 and 4, the average proportion of
pork with boar taint is 4.6% in the current population.
The use of NADOR boars can reduce this to 2.7%. This
paves the way to stop castration and slaughter entire
males that are already known to have better feed
efficiency than castrates.
Conclusions
40 % less boar-tainted meat causes less cost for the
slaughterhouse, providing higher value meat


NADOR makes working with entire male
finishing possible:
o No need for castration
o Improved feed efficiency
o Increased meat percentage
o Improved animal welfare
o Supply within new retail concepts
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Introduction
Although the elimination of PRRS virus (PRRSv) from
breeding farms through herd closure is effective and
repeatable,1,2 swine practitioners have reported that some
herds continue producing PCR-positive weaned pigs
beyond the recommended closure period of 200 days.
McREBELTM rules provide guidance on pig care and
cross-fostering to minimize PRRSv impact;3 however,
indirect transmission has not been investigated under
commercial conditions. The objective of this study was
to identify potential sources for PRRSv indirect
transmission in the farrowing room and to compare the
effect of two piglet processing protocols on PRRSv
transmission dynamics.
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Results
Only 1/48 air samples tested PCR-positive. PRRSv RNA
was detected on swiffer pads from the floor of holding
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Conclusions and Discussion
Under the conditions of this study, fomites were found to
carry PRRSv RNA. In addition, although not significant,
there was a 33% difference in the increase of PCRpositive litters between protocols. The likelihood of
detection of PRRSv RNA in fomites is significantly
higher after processing PCR-positive litters, which could
be translated into a higher risk for transmission between
litters when the appropriate internal biosecurity measures
are not executed.
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Materials and Methods
A 6000 head sow farrow-to-wean farm that became
infected with PRRSv, RFLP pattern 1-26-2, in April
2011 was selected for the study. Herd closure was
initiated and serum containing live PRRSv was injected
to all sows 7 and 11 weeks post-infection (PI). PRRSv
RNA detection was attempted on air, floor and multiple
fomites. Twelve air samples were collected inside the
farrowing rooms at 9, 11, 13, and 14 weeks PI using
cyclonic collectors and tested by qPCR. Environmental
samples were collected with Swiffer® sweeper pads
from floors and split suckling boxes at 14 and 15 weeks
PI and tested by PCR. At 14 weeks PI, the surfaces of
side cutters, hands, boots, and needles were swabbed
(n=208) immediately after specific tested litters were
processed, and samples were individually tested by PCR.
Two piglet processing protocols were compared at 14
weeks PI in 100 litters. Fifty litters were randomly
allocated to each protocol. A serum sample was collected
from all piglets in every litter within 4 days after birth
(pre- processing) and again 7 days later. Samples were
tested in PCR pools of 5 pigs, maintaining litter integrity.
Cross-fostering was not allowed. The current farm
protocol (A) allowed stepping in crates, no use of gloves,
needle change every 10 litters, and spraying side cutters
with chlorohexadine. The modified protocol (B)
consisted of no stepping in crates, glove and needle
change between litters, and soaking side cutters in
chlorohexadine.
Fisher’s exact test was used to
compare the increase in the proportion of PRRSv PCRpositive litters between the two protocols.

pens/farrowing hallway (4/4) and from split boxes (2/12).
PRRSv RNA was detected on 14% (7/52) of side cutters,
6% (3/52) of hands, and 6% (3/52) of boots. All swabs
collected from needles were PCR-negative. At time of
processing, 14% of the litters from protocol (A) and 16%
of the litters from protocol (B) were PCR-positive. One
week post-processing, a 71% prevalence increase was
detected in protocol (A) while a 38% increase was
detected in the improved protocol (B) (P=0.30). The
odds for a side cutter, hand, or boot to be detected as
PCR-positive after processing a PCR-positive litter were
46.7 (CI: 6.6 – 331.7) times greater than after processing
a PCR-negative litter.
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than any of those survived at lower
concentration treatments (200, 400, 800µM).

mutagen

Figure 1. Effect of 5-FU on PRRSV replication
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Introduction
A concern with modified live virus vaccines is that the
vaccine virus can reverse to virulence. To overcome this
obstacle, the replication fidelity of the vaccine virus
needs to be maintained. It was hypothesized that high
replication fidelity of RNA viruses can be achieved by
adaption of the virus to a medium containing a viral
mutagenic agent. In this study, we evaluated 5fluorouracil (5-FU) for that purpose in attempt to
produce a PRRSV strain with a stable phenotype.
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Figure 2. One step growth curve of VR-2332 in the
presence of 1500 µM 5-FU in the medium
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Materials and Methods
A lethal concentration of 5-fluorouracil (5-FU) for
PRRSV was first determined to be 1600µM. A field
isolate of PRRSV type 2 (VR-2332) and vaccine virus
(MLV) derived from the VR-2332 strain were
continuously treated with5-FU at bi-fold increasing
amounts from 200µM to 1500µM. The 5-FU
concentration was increased when progeny virus titer
increased. The mutagen treatment process is summarized
in the table below.

4
2

Progeny viruses from the last passage at each mutagen
concentration (P9, P20, P29 and P43 for VR2332; P7,
P18, P27 and P41 for MLV) were sequenced and aligned
to identify the candidate genetic determinant(s) that
control the replication fidelity of virus.
Results
The effect of 5-FU on replication of VR2332 and MLV
in vitro is illustrated in Figure 1. The replication of both
viruses was initially inhibited at 400µM or higher in the
cell culture medium. However, the viruses appeared to
adapt to the mutagenic environment and grew up well
after several passages in such a condition.
The adaptation of PRRSV to 5-FU was also shown by
one-step growth curve analysis on the viruses obtained at
the last passage in the presence of 5-FU at given
concentration (Figure 2). Briefly, in the presence of
1500µM 5-FU, the virus which survived at the highest
mutagen concentration (i.e., 1500µM) could grow better
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Conclusions and Discussion
PRRSV is gradually able to grow in the presence of a
high concentration of 5-FU in medium despite of being
inhibited initially. The molecular basis of this adaptation
may be due to a good selection of mutations in the viral
genome. These mutations seem to make virus replicate
with high fidelity in a mutagenic environment, i.e., stable
phenotype, which may be a better candidate for an
attenuated vaccine.
References
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100:7289-7294.
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LE Larsen1, CK Hjulsager1, LK Kvisgaard1, GJ Wellenberg 2, S Botti3, JP Frossard4, T Stadejek5, K Szymanek5, K
Podgorska5, E Mateu6, G Simon7, W Van Breedam8, HJ Nauwynck8
1
National Veterinary Institute, Technical University of Denmark, Copenhagen, Denmark, 2Animal Health Service,
Deventer, The Netherlands, 3Parco Tecnologico Padano – CERSA, Lodi, Italy, 4Animal Health and Veterinary
Laboratories Agency (AHVLA), Surrey, UK, 5National Veterinary Research Institute, Pulawy, Poland, 6Centre de
Recerca en Sanitat Animal (CReSA), UAB-IRTA, campus UAB, Bellaterra, Spain, 7Anses, Ploufragan-Plouzané
Laboratory, Ploufragan, France, 8Ghent University, Merelbeke, Belgium
Introduction
Since its discovery in the late 1980s, PRRSV has
emerged to be one of the most prevalent infectious
diseases of pigs worldwide. In the US alone, the annual
costs of PRRSV have been estimated at $560 million1.
Recently, studies have shown that some European
countries such as Lithuania, Latvia, Belarus and Russia
harbor exceptionally diverse EU-genotype PRRSV
strains2, but updated PRRSV sequence data from the rest
of Europe are very sparse. Some PRRSV strains have
been shown to be especially virulent, emphasizing the
need for continuous and global monitoring of PRRSV
diversity. The aim of the present study was to compile
and assess information on the diversity of PRRSV
circulating in Europe in recent years.

phylogenetic tree, but several countries had isolates that
clustered in distinct clusters. Interestingly, some clusters
contained nearly identical viruses isolated in different
countries. These findings indicate that PRRSV (recently)
crossed borders via trade of semen or live animals,
however, the high number of national clusters also
indicate that in general the national PRRSV populations
in the different European countries are separated.
In four different countries, ORF5 sequences very closely
related to the Lelystad vaccine virus were identified. This
may indicate either that the vaccine strain had spread
from herd to herd, that animals in the herd were
vaccinated at the time of sampling or that the Lelystadlike lineage of viruses has persisted in several countries.
Table 1. Range of national diversity of ORF5
Year
2010
2010-2011
1992-2005
2008-2009
2010-2011
2010-2011
2011
2010-2011

# of seq
4
11
5
19
8
20
10
24

% nt identity
84-91
85-100
89-97
82-99
82-95
81-99
90-99
86-99
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Results and Discussion
ORF5 from a total of 101 PRRSV samples from eight
European countries were included in the analysis (Table
1). Apart from the Italian and French isolates, all viruses
were collected in 2010/11. Overall, the identity between
isolates was 80-100% at the genetic level. The national
diversity varied among the countries (Table 1), but this
may merely reflect the differences in time and interval of
collection. The phylogenetic analysis performed showed
that all of the isolates belonged to genotype 1. In general,
isolates from within a country clustered together in the

Country
Belgium
Denmark
France
Italy
The Netherlands
Poland
Spain
UK
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Materials and Methods
PRRSV viruses collected through active and/or passive
surveillance programs in Denmark, Belgium, UK, Italy,
Spain, Poland, The Netherlands and France were
included in the analysis (see Table 1 for number of
isolates supplied from each country and the year of
collection). RNA was extracted directly from tissue or
serum from infected animals or fetuses or from virus
isolates passaged in MARC-145 cells or Pulmonary
Alveolar Macrophages (PAMs). PCR amplification and
DNA sequencing of ORF5 of the PRRSV genome was
performed using assays typically used in the different
countries. Consensus sequences were generated in each
lab and the sequences sent in Fasta format to the lead
author for phylogenetic analysis. Alignment and
Neighbour-Joining trees with 1000 bootstrap replicates
were performed with CLC DNA Workbench v.6.0.1
(CLC BIO, Arhus, Denmark). Trees were drawn with
FigTree v1.3.1 (http://tree.bio.ed.ac.uk/software/figtree/)
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Materials and Methods
In collaboration with MJ Biologics (Mankato, MN,
USA), CVVI reviewed 551 PRRS field case samples
collected from 2007 to 2011 in Vietnam and ran ORF-5
sequencing for 298 samples. Six out of 298 samples were
finally selected to make a trial batch of MJPRRS vaccine.
The vaccine has been evaluated in PRRS naïve 4 week
old pigs by challenging them3 - 4 weeks after a single
vaccination in a tightly controlled environment. Body
temperature was measured each day. Weight and blood
samples were taken at 0, 5, 10 and 15 dpi for ELISA,
PRRS quantitative PCR (Q-PCR) and Western blot
analysis.
Results
Two independent tests showed significant differences
between vaccinated and unvaccinated pigs in all
measures. ELISA results (Figure 1, A) show a significant
difference in response time between vaccinated and
unvaccinated pigsafter they were challenged. This result
agrees with Q-PCR data (Figure 1, B). The vaccinated
group showed about a 90% lower virus titer at the
highest viremic stage and cleared virus faster compared
to the unvaccinated group. It is explained well by the
Western blot results in Figure 2 showing antibodies
against PRRSV envelope proteins in addition to anti-Nprotein (ORF7) antibodies equivalent to the ELISA
results. Western blots also showed the antibody from
vaccinated pigs had better affinity to theVietnam isolates.
Physical observations of body temperature and initial

350 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

weight gains post challenge indicated a faster response in
vaccinated pigs as compared with the unvaccinated pigs.
Figure 1. Comparison of ELISA titers and Q-PCR CT
values between vaccinated (●) and unvaccinated pig (Δ)
after challenging.
1.2

45

A

Q-PCR (C/T)

ELISA (S/P)

Introduction
Due to the significant economic losses in Vietnam as
well as other countries, Central Vietnam Veterinary
Institute (CVVI) has reviewed possible options of the
Porcine Reproductive and Respiratory Syndrome (PRRS)
vaccine to control the disease nationwide. Several PRRS
vaccines imported from abroad have now been used on
swine farms in Vietnam, but swine producers and
veterinarians have expressed concerns over imported
vaccines due to immunological variation among PRRS
viruses for cross-protection1 and inherent high mutation
rates in the virus2,3. One idea to overcome these concerns
was to produce the inactivated multi-strain vaccine made
with prevalent viruses from the country. Thus, CVVI as
one of national institutes has prepared the MJPRRS®
inactivated vaccine with PRRS viruses obtained from
Vietnam, and evaluated immune response and efficacyof
the vaccine for reducing the virus replication in PRRS
naïve 4 week old pigs.
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Figure 2. Quality and quantities of anti-PRRSV antibodies
in blood samples from vaccinated (bold) and unvaccinated
pigs (italic) after challenging; antibodies against PRRSV
envelope proteins (}) and N-protein (]).
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Conclusions and Discussion
The present results show good correlation among the
ELISA, Q-PCR and Western blot analysis, and indicate
that MJPRRS inactivated vaccine made with Vietnamese
PRRS viruses initiates effective immune responses in
PRRS naïve pigs. The vaccinated group responded faster
to incoming live virus than did the unvaccinated group.
As a result, the PRRS virus replication was reduced in
the vaccinated pigs compared to the unvaccinated pigs,
and those animals recovered faster. This could be a very
important factor for reducing virulent PRRS outbreaks
by minimizing the secondary infections in practical
situations. The improved affinity of anti-PRRSV
antibodies in serum from the vaccinated pig suggests that
the vaccine should be made with viruses isolated from
Vietnam in order to get better cross-protection and better
vaccine efficacy.
References
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Materials and Methods
The initial survey for the ARC project involved 275
farms in Jeju. Based on the initial assessment by
veterinarians of JASV (Jeju Association of Swine
Veterinarians), regarding the willingness to participate
and the proximity to the other farms, it was decided to
divide Jeju into 7 clusters.

Discussion
Willingness of farmers to participate as well as
knowledge of their PRRS status is critical for ARC.
Other factors that are key in Area Regional Control
include farmers willingness to tackle the PRRS problem,
a group leading the project, sufficient understanding of
the PRRS disease and smooth multi-sectoral
communication.

Figure1. Cluster division of Jeju island
J3
J2
J1

J5
J4

J6

J7
5 Km

Research was conducted into farms in 7 clusters, and
sample farms were chosen to conduct a retrospective
survey on 43 farms over all 7 clusters (with a 95%, 15%
Confidence Interval using Stratified sampling)2

Region

# of Farms

# of Sampling
Farms (15%)

Positive Rate of
Antigens (%)

Western region

209

31 (14.8%)

45.2 (14/31)

Eastern region

66

12 *18.2%)

16.7 (2/12)

Total

275

43 (15.6%)

37.2 (16/43)

Conclusion
The survey result show not only to initiate the PRRS
Area Regional Control Project on Jeju, It shows also the
differences between on the Island the clusters in terms of
scale of the farms as well as the coordination of the
project. Convincing farmers to participate through
education is the key to this project.
References
1. Park CG (2008) Monthly Swine 76 - 80
2. Kim HK (2011) Transb and Emerg. Diseases doi: 10.
1111/J 1865 – 1682

Results
The retrospective research led to the results shown in the
table below.
There is a higher percentage of seropsositive farms in the
Western regions than in the Eastern. PRRS MLV mass
vaccination was performed on all farms except in 4
negative farms.
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Table 1. Rate of Seropositives for PRRSV in West and
East Jeju
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Introduction
The most critical disease in the Korean swine industry is
Porcine Reproductive and Respiratory Syndrome (PRRS),
and it has been reported that there are direct and indirect
losses equivalent to 10 million dollars annually
according to local data.1 This paper discuss preparations
to initiate a PRRS Area Regional Control (ARC)
Program in Jeju, a strategic geographical pig farming
area in Korea as well as the key factors for success of the
PRRS Area Regional Control Project.
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Efficacy of RBB in farrowing sows
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Introduction
Danish pig production has very high number of pigs per
sow. As a result of this, a lot of sows are used as foster
mothers. This brings disturbance into the lactation
process and is more labour intensive. It is therefore of
great importance to have the sow taking care of as many
pigs as possible until weaning. The solution to this
problem is partly improving genetics. However, research
has shown the importance of nutrition as a major
contributor in solving this challenge.
A resent danish study has shown that the Forstamount of
colostrum piglet get within the first 24 hours, is the most
significant factor for the weight at weaning and
mortality risk(1). Coconut oil given at a specific time
around farrowing, has proved to enhance colostrum
production and therefore lower piglet mortality(2).
Betaglucans can activitate the macrofages and is
immunomodulators.
RBB is a product containing cocconutoil and betaglucan.

No of weanings

Weaned piglets per
weaning

RBB

392

11,6

Control

384

10,9

Statitistical difference (p-value<0.05) in weaned piglets
per weaning is shown.
Discussion.
The study shows the benefit of dietary change for the
sows in the period around farrowing. Further study of the
effect of RBB on the weaning weight is needed. The
above data indicates that weaning weight will be
improved by using RBB.
1-2.Effects of gestation and transition diets, piglet birth
weight and fasting time on depletion of glycogen pools
in liver and 3 muscles.P.K.Theil, G.Cordero,P.Henckel,
L.Puggaard,N.Oksbjerg and M.T.Sørensen
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Results
Table 1. Number of sows farrowed, stillborn and
liveborn per litter.
No of farrowing

Avg liveborn

Avg stillborn

RBB

306

15,6

1,5

Control

317

15,2

2,1

Statistical difference (p value <0,05) is shown in amount
of stillborn pigs per litter.
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Materials and Methods.
The study was conducted in a Danish 550 sow herd
( farrow to finish).
The sows were randomly pointed out into two groups.
The test were blinded by using placebo . The test group
were given 75 g of RBB per day starting gestation day
111 and stopping 2 days after farrowing.
623 farrowings and 765 weanings were included. The
study were performed from 01.08.2011 to 31.01.2012.
The farm would record data of the number of pigs per
sow at weaning and number of stillborn. Some sows
would wean two litters in the same lactation and would
count 1 farrowing and two weanings.
Disease data and medical data needs to be recorded
according to Danish legalisation and was therefore
available, but was not planned to be included in the
statistical analysis.
Statistical analysis (Student test) was performed

Table 2. Number of weanings and weaned piglets per
weaning
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Calculating the pay out time of the transition to high health pig farming in the Netherlands
MAR Schyns1, H Hogeveen, LAMG van Leengoed1, A van Nes1
Department of Farm Animal Health, University of Utrecht, The Netherlands
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Introduction
Livestock production is currently under discussion in the
Netherlands. There is political pressure to reduce the use
of antibiotics and social anxiety for the outbreak of
zoonotic diseases. A high health production system will
reduce the incidence of disease and hence the use of
antibiotics. Moreover, the farmer has an economic reason
to switch to a high health system, because piglets are
sold for a higher price. On the other hand the farmer has
to make a big investment and the cash flow will be
negative for a considerable time. The aim of this study is
to quantify the investments, the return on investment
(ROI), the payback time and the cash flow during
transition of a breeding farm.
Materials and Methods
A model was constructed to calculate the total costs of
the transition and the extra profit that is made after the
transition. For estimation of the input parameters KWIN,
and several experts with knowledge of high health pigs
and economics of livestock production were consulted.
After the model was built, it was internally validated.
Afterwards, it was discussed with four farmers who
made the transition to high health pig farming in the past.
Timeline
The calculation was performed for a period of four years.
The first year was the “base” year used to calculate the
standard. In the second and third year the actual
transition took place. The fourth year was the new
situation.
Transition
In order to make a good calculation it was necessary to
describe exactly how the transition took place. We
modelled a situation where first, the replacement rate of
sows is reduced. Twenty weeks later, the insemination of
sows and gilts is stopped and the sows are culled after
weaning. When all the pigs are sold and the stable is
completely empty, a period of five weeks is used to clean
and disinfect the stable. After the five weeks the new
(pregnant) gilts are introduced on the farm and farrowed
2 weeks later. In total, there is a production stop of
seventeen weeks.
Model
In the model, sows are allocated to week groups.
Therefore, it is possible to calculate the total costs every
week in order to have insight into the cash flow during
transition. Also, it is possible to calculate the total costs
of the farm and the variable costs by the number of sows
and pigs which changes week by week during the
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transition period. We calculated the total costs for the
transition by comparing the results from year 2 and 3
with the base (year 1). The net profit of transition is the
difference between year 4 and year 1.
Results
The model was used to calculate the cost of a transition
of a 2,000 sow breeding farm. Table 1 presents the net
profit during the four modelled years. The return on
investment is in the fourth year € 202,473. The total
investment was € 430,024, so the costs of transition will
be paid back in 2.12 years (=430,024/202,473).
The liquid assets reached rock bottom at - € 351,707.
Using a sensitivity analysis, also in small farms the
transition was paid back in 2.4 years.
Table 1. The net farm result of a sow farm around
transition to a high health system.
First year

-€ 963

Second year

€ 52,837

Third year

-€ 484,788

Fourth year

€ 201,510

Conclusions and Discussion
The transition to high health pig farming is an interesting
move in the Netherlands. It was estimated that in 2.12
years the total investment is reimbursed.
References
1. Quantitative Information of Livestock 2011-2012
(KWIN-V), Wageningen UR Livestock research.
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Introduction
Due to lower productivity compared to that of advanced
countries, Korean hog industry is on the verge of the
challenge. The priority for Korean hog industry to be
sustainable in the future is to improve the productivity level to
that of the advanced countries through facility remodeling
and good management practice to be sustainable as soon as
possible. It is necessary for Korean farms to benchmark new
technology or systems from the advanced countries to raise
the competitiveness of the Korean hog industry. This study
was conducted to compare the production performance of a
batch farrowing system between Korea and advanced
countries and to find better guidance for the Korean hog
industry.
Materials and Methods
This study was performed at 39 Farms in Korea and at 12
farms in France and in Japan, 11 farms and one farm,
respectively, where batch farrowing system has been applied.
Research on the batch farrowing system was conducted in the
area of farm status, farrowing patterns, productivity level, the
reason that the system was applied, etc.
Results
Farrowing Patterns:
3-weeks batch farrowing system is predominant in Korea and
3-weeks or 4-weeks batch farrowing systems outnumbered
other systems in advanced countries.

Production system:
Production system is very similar, but 2-sites operations are in
place in advanced countries.
Farrow to Finish
Farrow to Grow
Total (Number of Farms)

Korea
(Number of Farms)
25(64%)
14(36%)
39 ea

Advanced Country
(Number of Farms)
8(66.6%)
4(33.3%)
12 ea

Number of sows:
Average Number of sows is as follows:
Number of Sows (Heads)
Below 100
101-200
201-300
301-400
401-500
Over 500
Average No. of sow

Korea
(Number of Farms)
1
14
5
9
5
6
331.5 Herds

Advanced Countries
(Number of Farms)
0
3
5
1
1
2
389.7 Herds

Advanced
Countries
(Number of farms)
1 (8%)
10(84%)

3 (8%)
10(25%)
5 (13%)

1 (8%)
-

Remarks

Farm in Japan

Performance of Korea & Advanced Country Farms:
PSY in Korean Farm Performance is 22.8 and 23.2 in 2009
and 2010, respectively and PSY in advanced countries those
are 29.11 and 29.45, respectively in 2009 and 2010. MSY in
Korea is 21.1 and 20.9 heads in 2009 and 2010. But they are
27.03 and 27.13, respectively in 2009 and 2010.
Pig Farm Productivity (PSY/MSY)
Korea
(31 Farms)
PSY
MSY

2009

22.8
21.1

Advanced
Countries
(12 Farms)
29.11
27.03

Korea
(36 Farms)
23.2
20.9

2010

Advanced
Countries
(9 Farms)
29.45
27.13

Management plan to change Batch Farrowing system:
To set a Batch Farrowing system, their initial intents and
plans are follows.
Consultant advice
Plan for sow management
Plan for facility remodeling
Plan for employee training
Annual plan

Korea
(Number of Farms)
11
23
7
6
21

Advanced Country
(Number of Farms)
12

Difficulties in Batch Farrowing system Farms: The majority
challenges to operate batch farrowing system in advanced
countries were ①Rising of Feed Price ②Profits decrease
per Marketed Pig ③Animal Welfare and they were ①Sow
management ②Disease ③Systematic operation of Batch
farrowing system in Korea.
Discussion
PSY and MSY of farms applying batch farrowing system are
higher by five than those of normal Korean farms. So, if we
are to expand the application of this system into Korean hog
industry, farm productivity in Korea can be improved.
However, we have still found out performance difference
between Korean Farm and advanced countries farm applying
batch farrowing system is 6 and 7 in PSY and MSY,
respectively. Therefore, Korean hog industry has to make an
effort and find good solutions to improve performance
through benchmarking practice in advanced countries.
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Advanced Countries
(Number of Farms)
0
4 (33.3%)
4 (33.3%)
1 (8.3%)
1 (8.3%)
2 (16.6%)

Consultant Advice
From the beginning
(New Building)
Easy Management
Disease
Others

Korea
(Number
of farms)
18(46%)
3 (8%)

Poster Sessions

2 Weeks with 10 Batches
3 Weeks with 7 Batches
4 Weeks with 5 Batches
5 Weeks with 4 Batches
7 Weeks with 3 Batches
1 Week with 21 Batches

Korea
(Number of Farms)
10 (25.6%)
18 (46.1%)
2 (5.1%)
9 (23.1%)
0
-

The Reason to apply batch farrowing system:
In advanced countries, batch farrowing system was applied
from the beginning when operations started, however, it has
been applied when the farms have been advised by
consultants.
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A preliminary study: PCR application to detect X and Y population from boar semen in commercial pig farms
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Introduction
Using genomic DNA extracted from meat, blood, hair
and embryonic tissue for sex identification of samples is
a tool in forensic science and genotypic analysis. The use
of PCR as a semen assay for the manipulation of
secondary sex ratio would be of great benefit to animal
agriculture, as well as human reproductive medicine. Not
only the accuracy but also the efficiency of this
technique depends on the specific primers to get the
precise result. This study was an objective to construct
the specific pig’s sex primers to implement rapid PCR as
a quick and efficient molecular method to further
investigation in sex spermatozoa.

Figure 1. Gel electrophoresis of both primers. (Lane 1:
ladder 100bp plus; Lane2,3: blood samples from boar;
Lane 5,6: semen samples as same as individual boar’s
blood; Lane 4,7: negative control)

Materials and Methods
Blood and semen collected from 5 boars crossbred
Landrace x Yorkshire were extracted DNA by
QIAGEN® and modified Azupure®, respectively. The
specific primers were designed from specific segments of
the Y-chromosome (SRY, sex- determining region Y)
(Parrilla et al., 2003) and the X-chromosome (AMELX,
Genbank: AB091791.1) using software from Primer 3
version 0.4.0. The sequence data was generated through
SRY and AMELX primers; porcine genomic SRY and
AMELX sequences were obtained by ABI3100 (version
5.3.1). DNA was amplified using Go-taq® green Master
Mix (M7122, Promega). Primers to these segments were
designed to produce similar product sizes (SRY, 377 bp
and AMELX 234 bp). Each reaction contained the
primer sets of each segment. A thermocycler was
programmed as follows: hot start at 95°C, 1 cycle (2 min
at 95°C, 1 min at 60°C, 2 min at 72°C) of 35 cycles (ABI
9700). The PCR products from genomic DNA were
separated via gel electrophoresis 1.0% agarose gel in 1X
TAE buffer (100 volt 50 min) and staining by EtBr for
visualization. Sequencing was performed using the
dideoxy chain termination. DNA purified on a solidphase column matrix (Magic Minipreps, Promega).

Conclusions and Discussion
From this present study, we can construct the specific
primers to detect X- and Y-bearing spermatozoa
population by AMELX and SRY gene, respectively.
According to Sembon et al. (2008) studied in PCR to
sex-identification in each breed of swine by using
embryo. It should be noted that the set of both primers
could be provide the application for further investigation
to find the ratio of sexed semen by molecular technique.

Results
The specific PCR product and DNA sequencing of
AMELX were conserved and specificity to porcine
genome as 98.97% (Accession number: AB091791.1).
The triplicate running was shown same results as Figure
1. The PCR product of SRY (377 bp) and AMELX (234
bp) from blood and semen were demonstrated.
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377 bp (SRY)

234 bp (AMELX)
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2
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Correlation between lung lesions and weight at slaughter in the west region of Portugal
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Introduction
Respiratory diseases are responsible for significant
economical losses, mainly related to reduction of growth
performance and increasing mortality rates and runts,
witch become clearer during the fattening period. The
West region of Portugal is a highly dense pig production
area (40% national pork production). Animal circulation
(to slaughters and in-between farms), distance between
different farms, strong winds and animal vectors make it
very difficult to control diseases in this region. If proper
control measures are not taken into account, agents like
PRRS, Micoplasma hyopneumoniae and Actinobacillus
pleuropneumoniae can cause serious respiratory disease
witch leads to economical losses (1,2).

Farm Number of animals Average Standard deviation
A
842
89,3 a
8,5 a
a
B
1512
90,1
11,7 b
b
C
418
86,8
11,1 b
Total
2772
89,4
10,8
a,b
p < 0,05 in the Post Hoc test for average
a,b
p < 0,05 in the Levene test for deviations

Conclusions and Discussion
The present results indicate a potential association
between higher lung lesion score and lower weight at
slaughter as with higher deviations in weight (lesser
homogeneity). Thus being, we consider lung lesion
scoring as a valuable tool to assess the efficacy of the
respiratory prophylactic and treatment programs in use.
References
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Results
The weight results, by farm and age, are presented in
Figure 1. As the figure demonstrate, farm A slaughter the
animals at a younger age, farm B has the highest
heterogeneity both in age and weight and farm C
slaughters the eldest animals. Considering the regression
line calculated in Figure 1 the weights were adjusted as
presented in Table 1. Farm C had the lowest average of
weights at slaughter (Post Hoc test), and in farm A the
standard deviation of weights registered at slaughter was
significantly lower than those of farm B and C, as
concluded with the Levene test. The Madec’s system of
lung lesion scoring showed a result of 2,48 in farm A,
3,05 in farm B and 4,00 in farm C, thus revealing that
farm C had a higher prevalence of lung lesions.

Table 1. Adjusted weight results comparison of the three
farms.
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Materials and Methods
Three different fattening units (A, B, C) without major
PCV2 related problems were selected. All piglets were
injected with M. hyo and PCV2 commercial vaccines
before weaning. Fattening unit C receive animals from 2
origins whereas A and B are in a closed cycle farm. Pigs
from all farms were slaughtered during April 2011. At
slaughter a score of lung lesions was performed,
according to the Madec’s system, for each farm. Carcass
weights and age of slaughter were registered for 842 pigs
from farm A, 1512 from farm B and 418 from farm C. In
order to compare the weight results between farms a
regression line was calculated to correct the weights
using the following formula: Adjusted weight = Real
weight + 0,609 * (average age – real age). Post-hoc test
was used to prove that the groups had significant
differences in average weight and the Levene test was
used to assess the equality of variances.

Figure 1. Relation between weight and age of pigs from
the three farms and regression line.
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Introduction
Safety and compatibility of vaccines for veterinary use in
clinical studies are often limited to description of the
injection site reactions, general condition of the pigs and
their rectal temperature1. This study was carried out to
prove the possibility to use a thermal imaging camera as
a tool to replace or supplement safety and compatibility
studies. The results of thermography were compared to
histological examinations.
Materials and Methods
30 pigs were divided into 4 groups using three vaccines
with different types of adjuvants and one control group
(saline) (Tab.1).
Table 1. Investigation groups
Treatment

Group

Adjuvants

n

CircoFLEX

1

Carbomer

8

Ingelvac M. hyo

2

8

Ingelvac FLU

3

Montanide 65%
AluminiumhydroxideMineral Oil

Saline

4

0.9% NaCl + H20

6

8

The vaccines were administered intramuscularly in the
left neck. No other injections were carried out in these
pigs. Macroscopic parameters (redness, swelling,
warmness) were recorded before injection and 2, 4, 6, 8,
10, 12, 14 and 24 hours (h) afterwards and once daily
until day seven. Additionally rectal temperature and
temperature of skin surface at the injection site were
measured by thermometry using a thermal imaging
camera (PCE-TC 3®, Germany). On day 7, all animals
were euthanized for histological examination. Necrosis,
pathologically altered muscle fibres, cavities, the number
of lymphocytes, macrophages, neutrophils and plasma
cells were evaluated.
Results
No correlation could be verified between rectal
temperature and skin surface temperature (Figure 1).
Macroscopic injection site reactions as redness, swelling
and warmness could not be observed in any of the groups.
Extensive necrosis and infiltration with lymphocytes,
plasma cells and macrophages were seen in group 3.
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Figure 1. Rectal temperature in comparison to the
Surface-temperature within the first 24 hours.
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In group 1 moderate infiltration with lymphocytes,
macrophages and single plasma cells appeared. Group 2
showed multifocal, large bore cavities with macrophages
together with moderate lymphocytes, plasma and giant
cells. In contrast, in group 4 monomorphic, vital skeletal
muscle without any degeneration of muscle fibres or
inflammation induced changes were seen.
Discussion
The high increase of rectal temperature following the
injection of the mineral oil based vaccine corresponds
with the extensive tissue damage seven days after
injection. Maximum temperature of skin surface at the
injection site seems not to correlate with the histological
changes. These findings indicate that the use of a thermal
imaging camera can not replace the previous safety and
compatibility procedure. The absence of an increase of
rectal temperature and the moderate histological changes
for CircoFLEX® are in agreement with the safety profile
reported for such carbomer based vaccines characterized
by excellent efficacy in combination with superior
safety2,3.
References
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Introduction
The use of oral fluids as a diagnostic specimen has been
increasingly used by swine producers as a method to
monitor the circulation of PRRSV, PCV2, SIV, and other
infections. In 2011, the Iowa State University Veterinary
Diagnostic Laboratory received 32,517 porcine oral fluid
samples for testing. Oral fluid specimen collection
works because it is compatible with normal pig behavior.
That is, pig explore their environment by biting, chewing,
and tasting1,5 and prefer interacting with objects that are
chewable, flexible, and destructible.2,3,4,6 The objective
of this study was to quantify the contribution of an
individual pig to a pen-based oral fluid sample in a 30minute collection period.
Materials and methods
• Behavioral observations were taken in 143 pens of 10to 12-week old pigs in 4 commercial finishing barns.
Pens held 25-28 pigs per pen. Oral fluid collection rope
(cotton, 3-strand, 1.27 cm) was hung approximately 60
cm from the side of the pen.
• Monitored pigs were first administered a modified-live
PRRS virus (MLV) vaccine and then moved from
isolation into a "test pen" either 4 or 5 days post
vaccination (DPV). Behavioral observations were
taken the following morning, i.e., approximately 16
hours later.

Results and Discussion
• No significant differences in the pattern of pig behavior
were detected among the 3 commercial finishing
facilities. Therefore the data were aggregated and
analyzed as a single dataset. Two major observations
were made:
1. 62% of the observed pigs contacted the rope in the
first 10 minutes of the observation period, 71% in the
first 20 minutes, 76% in 30 minutes, and 24% never
contacted the rope.
2. Most pigs "cycled" away-and-back to the rope. 15% of

• Overall, the use of oral fluid facilitates health
monitoring while providing a positive image for pork
producers. That is, the use of oral fluids shows that we
are dedicated to improving animal welfare by
providing a stress-free procedure to monitor
populations of pigs for a variety of infectious agents.
References
1. Day L, Kyriazakis I, Lawrence B. 1995. The effect of
food deprivation on the expression of foraging and
exploratory behaviour in the growing pig. Appl Anim
Behav Sci 42:193–206.
2. Feddes R, Fraser D. 1994. Non-nutritive chewing by
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enrichment. Trans ASAE 37: 947–950.
3. Gifford K, Clotier S, Newberry C. 2007. Objects as
enrichment: effects of object exposure time and delay
interval on object recognition memory of the
domestic pig. Appl Anim Behav Sci 107: 206–217.
4. Van de Weerd A, Docking M, Day L, Avery J,
Edwards A. 2003. A systematic approach towards
developing environmental enrichment for pigs. Appl
Anim Behav Sci 84: 101–118.
5. Van Putten G, Dammers J. 1976. A comparative
study of the well-being of piglets reared
conventionally and in cages. Appl Anim Ethol 2:339–
356.
6. Zonderland J, Vermeer M, Vereijken G, Spoolder M.
2001. Measuring a pig’s preference for suspended
toys by using an automated recording technique. Proc
Internat Symp C.I.G.R. Animal Welfare Considerations
in Livestock Housing Systems, Technical University
of Zielona Góra, Poland, pp. 147–156
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• The observation period was divided into 30 one minute
intervals and the data were collected by pen-side
observers equipped with a timer and datasheet. Each
minute was classified as (Y/N) for contact.

• In this study, a 20 minute sampling protocol produced
an oral fluid sample containing the contribution of
~70% of the pigs in the pen, the majority of whom
spent 8 to 10 minutes contacting the rope.
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• In each pen (n = 143), the monitored pig was observed
for “contacts” with the collection rope over a 30minute period. “Contact” was defined as the pig
physically taking the rope into its mouth, regardless of
the amount of time.

the pigs that contacted the rope did so in a single contact
cycle, but 2 contact cycles were observed in 25% of the
pigs, 3 cycles in 14%, 4 cycles in 13%, and ≥5 cycles
in 8%. The mean contact time was similar (8 to10
minutes) in pigs cycling 1 to 4 times.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS),
porcine circovirus associated disease (PCVAD) are the
most important viral diseases in the global swine industry,
contribute to serious economic losses. Mycoplasma
hyopneumoniae (Mhp), Actinobacillus pleuropneumoniae
(App), swine influenza virus (SIV) are the most common
cause of respiratory diseases in pigs. This pathogens are
widespread in swine herds and results mainly in reduced
growth and increased feed-conversion. Leptospirosis and
transmissible gastroenteritis (TGE) are valid diseases
detected in swine producing countries. The aim of the
present study was to perform cross–sectional survey on
23 Polish pigs farms to estimate the prevalence of
antibodies against swine pathogens mentioned above.
Materials and Methods
Study design: 1,343 blood samples were collected form
different age groups of pigs from 23 randomly selected
farrow–to-finish farms with various health status. From
each, 32 to 137 blood samples were collected, depending
on the size of herd. Samples were analyzed for presence
of antibodies against: PRRSV using “in house” ELISA
tests, PCV2 by commercial kit (INGEZIM
CIRCOVIRUS IgG/IgM, Ingenasa, Spain), Mhp by
Oxoid ELISA test (IDEIA™ MYCOPLASMA
HYOPNEUMONIAE EIA KIT, Oxoid, UK), App by
APP ELISA (ID Screen® APP Screening (serotypes 1
through 12) Indirect ELISA kit, ID.vet, France), TGEV
by ELISA (INGEZIM TGEV, Ingenasa, Spain). A
hemaglutination inhibition (HI) test was used to detect
antibodies against three subtypes of swine influenza
viruses. Antibodies against Leptospires were detected by
micro-agglutination test (MAT). Commercial ELISA
tests were performed according to the manufacturer’s
instructions. Detection of specific antibodies classified
farm as a seropositive.
Results
The serological results are presented in table 1. The
seroprevalence of Mycoplasma hyopneumoniae was
91.3% (21 farms positive of 23 tested). A 88.9 % of 18
investigated farms were seropositive to Actinobacillus
pleuropneumoniae. Moreover, 100% of farms were
positive for PCV2 and SIV. PRRSV seropositive animals
were detected by ELISA on 56.5 % of tested farms (13
positive of 23 tested). Considering Leptospira spp. there
was 22.7 % seropositive farms (5 positive of 22 tested).
TGEV/PRCV antibodies were not detected.
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Table 1. Serological results by ELISA and MAT tests
Pathogens
Mycoplasma
hyopneumoniae
PRRSV
PCV2
Leptospira spp.
TGEV/PRCV
Actinobacillus
pleuropneumoniae
SIV

No. farms
tested

No. farms
positive

% positive

23

21

91.3

23
23
22
21

13
23
5
0

56.5
100
22.7
0

18

16

88.9

20

20

100

Conclusions and Discussion
This results show that SIV, Mycoplasma hyopneumoniae
and Actinobacillus pleuropneumoniae are widespread
pathogens in Polish pig farms. This serological survey
confirms major role of respiratory diseases as an
important cause of economic losses in Polish swine
industry. Results concerning PCV2 confirm ubiquitous
character of this pathogen. About half of tested farms
were positive for PRRSV and almost one in four were
positive for Leptospira spp. Results indicate also lack of
antibodies against TGEV in Polish swine herds.
Obtained results are similar to those given by Chen Q.X.
et al. for PCV2 in China, Cunningham G. et al. for PCV2
in Canadian swine herds, Gutierrez-Martin C.B. et al.
and Lopez-Soria S. et al for App, PRRS, SIV in Spanish
finishing pigs. The studies will be continued and the
another pig farms will be examined.
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In order to assess negative results properly, they need to
be interpreted individually. For example, the effects of
the dose volume used, administration technique (e.g.
needle-less device, needle length etc), simultaneous
and/or concurrent use of another product, the age and
health status of animals and the level of maternally
derived antibodies at the time of vaccination, all need to
be taken into account.
Conclusions and Discussion
The combined interpretation of positive results obtained
from the BacuCheckTM ELISA and the Synbiotics
Serelisa® indicated that Porcilis® PCV had been used
correctly at group level (a mean S/P ratio >0.3 with more
than 80% of pigs having a positive result by the
BacuCheckTM ELISA, in combination with mean
specific PCV2 antibody titres >1,800 by the Synbiotic
Serelisa®).
Although negative results will always require individual
interpretation, with the cooperation of both the piglet
supplier and finishing farmer, the test is a useful tool for
strengthening the international pig trade.
References
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Results
The vaccinated animals had average S/P-values of 0.6 in
the BacuCheck™ ELISA, and an average specific PCV-2
titer of 7,930 (cut-off >1,800) (Figure 1).
In various field trials from the ongoing routine
diagnostics at Synlab.vet, BacuCheck ELISA, S/P values
of 0.3–0.96 were reached in the 6th to 12th week of life in
vaccinated animals, with titres of 1,800–9,000 in the
specific PCV test (data not shown).
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Material and Methods
The finishing farm in north-eastern Germany houses
20,000 pigs. It operates a one-to-one distribution network,
purchasing weekly batches of animals at approximately
10 weeks of age. The purchased animals are vaccinated
against PCV2, a scheme which began in November 2011.
By an agreement between the Danish piglet provider and
the German finishing farm, blood samples were collected
from pigs (10-12 weeks old) on arrival at the finishing
farm, in order to assess their vaccination status.
Eight batches of piglets (n= 3,655) were tested by
sampling 10 randomly selected pigs per group. All sera
were tested with the BacuCheckTM ELISA (cut off values
used are that at least 80% of the samples are positive and
with a S/P ratio of >0.3)2 as well as with the Synbiotics
Serelisa®, a Mono Blocking ELISA, for detecting and
quantifying antibodies against PCV2 (cut of value
>1.800)2.

Figure 1. Percentage of vaccinated pigs in the Bacu
CheckTM ELISA and mean S/P ratio per group

ba
tc
h

Introduction
Infections with type 2 porcine circovirus (PCV2) have
emerged as a severe problem for the swine industry all
over the world. Although various vaccines have proved
highly effective (1), antibodies of the IgG sub-class are
very common in pigs. A new ELISA kit (BacuCheckTM
ELISA) has recently been developed to provide evidence
of vaccination with Porcilis® PCV (Synlab.vet/Intervet
MSD Animal Health) (2,3). The kit detects antibodies
against baculoviruses used in the production of the
structural capsid protein ORF2 component of vaccines.
The aim of the present study was to measure antibody
levels, over a period, in Porcilis® PCV-vaccinated
animals using the BacuCheckTM ELISA, in order to
demonstrate its practical use in the cross-border piglet
trade between a Danish sow farm and German finisher
farm.

IPVS 2012 KOREA
PP-010

| Practitioner's Line-PATHOLOGY|

Field experience with handling of several viral pathogens at the same time. a case report
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Introduction
PRRS, PCV2 and SIV are all known to modulate the
immune response in pigs. When pigs are infected with all
3 pathogens at the same time, losses can arise to extreme
levels. Handling of several viral diseases demands proper
management procedures and placement of more vaccines
at the same time. This case report describes a successful
handling of 3 infections with vaccination.
Materials and Methods
The study farm is a full line 400-head sow farm. Losses
in the finishers were too high for more than a year. Post
mortem of finishers showed gastric ulcers in almost
100 % of the cases and often initial pulmonary edema.
Blood samples from finishers in October 2010 showed
massive infection with PCV2. Therefore, the already
established vaccination against M.hyopneumonia with
Ingelvac® MycoFLEX was combined with Ingelvac®
CircoFLEX at 3 weeks of age. These pigs arrived in the
finisher unit in December (Figure 1, broken arrow). But
already in November, the mortality level increased to
even higher levels (down arrow 1). From lungs of
finishers with gastric ulcers and pulmonary edema,
PCV2 and PRRS US infection was isolated. The PRRS
isolate was sequenced and showed 98.8 % homology to
Ingelvac® PRRS MLV vaccine strain.
In December, mortality in the nursery also started to
increase (down arrow 2) due to PRRS and SIV (isolated
from nasal swabs). It was decided to vaccinate all nursey
piglets with Ingelvac® PRRS MLV at the same day.
These piglets reached the finisher units during January
and February (curved arrow).
During the next weeks it became clear that PRRS was
also circulating in the sows with increasing number of
stillborn piglets (Figure 2). Therefore, it was decided to
do a mass vaccination of the sows at the beginning of
February (down arrow 1). The following 3 weeks, all
piglets were vaccinated with Ingelvac ® PRRS MLV,
diluted in FLEXcombo (Ingelvac ® CircoFLEX and
Ingelvac® MycoFLEX) at 14 days of age.
From the end of February, time of vaccination was
changed, so PRRS MLV vaccination of both piglets and
sow, were done when piglets were 10 days old, to ensure
full protection at weaning. Ingelvac® CircoFLEX was
given 3 weeks later.
Results
A proper vaccination against both M hyo, PRRS and
PCV2, combined with strict management procedures
(McRebel), was very effective in reducing mortality in
both nursery and finishing unit. A small increase of
mortality in finishers in May was revealed as lack of
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vaccination of up to 50 % of pigs against PRRS due to
human negligence. When this was corrected, mortality
dropped to levels lover than ever seen in this herd.
Figure 1.

1
2

Figure 2.

1

Discussion
The experience from this farm shows, that several viral
infections running at the same time can be successfully
controlled by vaccination against the major pathogens
(PCV2, PRRS and M hyo) combined with management
according to McRebel procedures.
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Introduction
PRRS is causing huge economic losses in the pig
industry. ARC (Area Regional Control) programs for
PRRS were implemented in United States to control
PRRS on regional level1. J-PAP (Jeju PRRS Area
Regional control in Jeju Island) is the first ARC project
in Korea. This paper was descirbed J-PAP and the
progress of the program.
Materials and Methods
Twenty (20) farms were selected for the J-PAP. These
farms are mostly located in the Eastern part of the Island,
with the exception of one slaughter house which is
located in the upper West part of Jeju Island. The Eastern
region which is compared to the western part a low pig
dense area, was chosen for J-PAP to avoid introduction
of new PRRS virus strains .The following steps were
undertaken for the J-PAP (Table 1). This process started
in April 2011. PRRS mass vaccination was done on most
farms except for those which were considered to be
PRRS-free. For PRRS unstable farms, ‘herd closure’ was
applied simultaneously.
Table 1. Basic steps of J-PAP
Step

Details

I

Vet and Farmers support (Financial / Emotional)

IV

Build strategies for control and eradication
(Monitoring / Herd Closure / Enhancing Biosecurity / Vaccination)

V

Check and verify

The serological status and the performance of each farm
were monitored during the J-PAP process.
Four different PRRS status for pig farms were defined
as:
Free: sows and pigs are not shedding and were not
exposed to PRRSv (ELISA and PCR negative)
Stable I: sows were exposed to PRRSv (ELISA positive)
but produce negative pigs which stay negative until
slaughter (pigs are ELISA negative from weaning to
slaughter)
Stable II: sows were exposed to PRRSv (ELISA
positive) but produce neagtive pigs which seroconvert
before slaughter (ELISA negative at weaning but positive
before slaughter)
Positive: sows produce PRRS positive pigs at weaning

April
Serological
monitoring
Sep

May

Jun

Mapping
Mass
Risk assessment
vaccination
(MLV)
Oct

July

Aug

Mass
vaccination
(MLV)

Serological
monitoring
Monitoring
performance

Dec

Jan

Nov

Seminar
Contact farms Contact farms Contact farms
(Herd closure) (Herd closure) (Biosecurity) (Herd Closure)

Serological
monitoring

Results
The Farms performance is shown in Table 3.
2 pigs more sold per sow per year were seen since the JPAP started.
Table 3. Pigs sold per sow per year (P.S.Y) performance
change the 7 farms
Farm

2010

2011(~Aug)

Δ

P.S.Y

23.4

25.4

8.7%

Discussion
The April 2011 J-PAP process is the first attempt of
PRRS ARC in Korea. In the two farms which didn’t
follow J-PAP, further communication to explain the
rationale of the process was done. The reproductive
performance of major farms is better in this year than last
year. It is expected that J-PAP would show good results
in the following year.
References
1. Scott A. Dee (2009) http://www.pig333.com May 5.
2. Lyoo, K.S., et al., 2008, J Vet Diagn Invest 20, 283288
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Identify sites of pig related (Mapping / Analysis)
Identify PRRS status each farm / Risk assessment

Table 2. The brief plan of J-PAP process
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II
III

(PCR positive)
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Choosing the right laboratory for monitoring the PRRS status of the herd
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2
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Introduction
Classification of PRRS status of herd is basic step to make the
strategy for controlling PRRS of a single site and/or area. In
brief, the stable herd means it produces negative piglets by
sow herd. So, laboratory test is a key point to identify the
production of negative piglets. We compared the test results
of major two laboratories in Korea and how these results
effect to classify the herd.
Materials and Methods
Two laboratories are selected for comparison of PRRS tests.
We collected blood samples at MS farm and sent the same
samples to these two laboratories(Table1). The ELISA test
was done with IDEXX ELISA kit (2XR).
Table 1. age and samples size (blood collection)
age
size

sows
5

40d
10

70d
5

100d
5

130d
5

gilts
5

Results
We’ve compared two results and classified the two herd by
the each result (Figure 1).
Figure 1. PRRS ELISA results of two laboratories for
same samples (above S- lab, below O-lab).

Discussion
J-PAP (Jeju-PRRS Area control Project) is the first trial of
ARC-E(Area Regional Control-Elimination) in Korea. It has
started since April in 2011.
We usually sent the blood samples to S-lab, but in some cases
the laboratory results were hard to be accepted and it was
hard to explain the clinical herd status. So we monitored the
results of laboratory test by comparing the results from
different laboratory (O-lab).
Basically we’ve applied the same concept about herd
classification of US. We excluded PCR test results because
there have been variations of the results sometimes in Korea.
The maternal antibody of PRRS was declined until around 68 weeks old, so they show <0.4 of S/P ratio. That means
piglets were born in negative and there was no infection at
farrowing pen.
The results of S-lab shows unstable status of MS farm,
because there are some positive pigs in 40d group. But, the
result of O-lab shows the MS farm is stabilized, so all 40d
pigs are <0.4 of S/P ratio(Figure 1 and Table 2).
Table 2. Herd status of MS farm
2011

April

Sep

-

-

Dec

S-lab
O-lab

* Blue-negative, Green-stable, Orange-unstable and vaccinated with MLV, Red-unstable
and non-vaccinated
'-' is not available

MS farm has shown good performance and no PRRS clinical
signs. So it was stable status in practitioner’s view. But the
status of MS farm on Dec can be classified into stable or
unstable based on which laboratory result was choose.
Laboratory test is important for controlling PRRS of a herd.
Base on the test result, we, practitioners, make the strategy to
control PRRS of the site and/or the area region.
We suggest that choosing the right laboratory by verifying is
important before processing of ARC-E project.
Reference
1. TOMASZ STADEJEK (2005) VIRAEMIA AND
SEROCONVERSION IN PIGLETS FOLLOWING
VACCINATION WITH PRRSV-EU TYPE VACCINE
– A FIELD OBSERVATION. (49) 273-277 Bull Vet Inst
Pulawy
2. Corzo CA, et al (2010) Control and elimination of
porcine reproductive and respiratory syndrome virus.
Dec;154(1-2):185-92. Virus Res
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Introduction
In recent years, Porcine Reproductive and Respiratory
Syndrome (PRRS) has become one of the most economically
important diseases in the swine industry. Despite several
methods for controlling PRRS)1,2,3,4, most Korean swine
farms are still affected and still suffer from economic losses.5
This case report demonstrates the effect of mass vaccination
with Ingelvac® PRRS MLV on a commercial swine farm
with PRRS problems particularly on reproductive
performance.
Materials and Methods
The case was recorded in a 820 sow GP farm with 2-site
production system. Site 1 is a farrow-to-nursery farm and
piglets are moved to a grow-finish site at 52 days of age.
Replacement gilts were introduced from PRRS negative
multiplier. Quarterly basis, blood samples were taken for
examination by ELISA to determine the presence of PRRS
antibody. Before application of Ingelvac® PRRS MLV,
performances were poor due to the PRRS outbreak.
Initally mass vaccination was conducted twice 30 days apart
in November and December 2009 with Ingelvac® PRRS
MLV, followed by maintenance vaccinations at 3 months
intervals and vaccination of Gilts (twice 4 weeks apart) before
introduction into the herd. The performance data of the sow
herd were analysed for the time before and after vaccination.

Farrowing rate(%)
Non productive days
Number of Farrowing
per sow
Number of total-born
pigs per sow
Number of live-born
pigs per sow
Number of weaned pigs
per sow
Piglets per sow per year

Before
72.8
80.5

After
85.3
34.8

Differences
12.4
-45.7

p-value
0.000820
0.001034

2.1

2.4

0.3

0.003277

12.3

12.9

0.5

0.012603

10.5

11.4

0.9

0.000025

8.1

10.1

2.0

0.000066

16.9

23.9

7.0

0.000004

Figure 2. Mean PRRS antibody titers in pigs at 40 and
70 days of age

June 11 (Mon)

Table 1. Performance parameter between before and
after vaccination

Figure 1. Mean PRRS antibody titers in sows by parity
over time

Discussion
The present case report demonstrates that vaccination of sows
with Ingelvac® PRRS MLV can be used as a tool for PRRS
stabilization in sow herd.
After PRRS stabilization has performance improved
dramatically.
References
1. Kim, S. and Lange, S. (2005). 2nd APVS. P. 143
2. Genzow, M. et al (2005). 2nd APVS. P. 128-129
3. Sungnak, P. (2007). 3rd APVS. Vol 2. p. 40.
4. Polson, D., Hartsook, G.; Proc 20th IPVS; 2008; v1p52
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Results
Several performance parameters showed improvement after
vaccination (Table1). Farrowing rate after vaccination
improved from 72.8% to 85.3%. Non-productive days
improved from 80.5 to 34.8 which is a 45.7 days decreas. The
difference in the number of farrowing per sow per year
between before and after vaccination was 0.3. In addition, the
number of total-born pigs per litter and the number of liveborn pigs per litter increased by 0.5 respectively 0.9. Also, the
number of weaned pigs per litter increased to 10.1 after
vaccination compared to 8.1 before vaccination. P.S.Y (No. of
Weaning piglet per Sow per year) increased by 7 heads.

After the implementation of vaccination the antibody titres
went down over time (Figure 1). Aditionally the mean values
for sows of Parity1 and 2 were high and irregular, but became
sero-negative at first quarter 2011.
Before vaccination, the meantitres of pigs at 40 and 70 days
of age were positive, indicating both, vertical and horizontal
transmission of PRRSV (Figure 2). Both values went down
after implementation of vaccination and became negative
negative in 2011.
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Field study: the efficacy of vitamin B complex and liver extract injection in PRRSV infected sows
M Makhanon1, B. Temeecharoenthaworn1
Technical Service, Novartis (Thailand) Ltd., Bangkok, Thailand
metta.makhanon@novartis.com
Introduction
PRRSV infected animals show the development of
anemia and anorexia. These clinical signs cause the
weak and small piglets due to the agalactiae of sows
besides the piglet viremia caused by transplacenta1. Feed
intake and health status of lactating sow should be one of
the key influence of piglet performance. There are
several supplement to promote health status. Belamyl ® is
a vitamin B-complex plus liver extract injection for
animals. This study aims to investigate the efficacy of
Belamyl® in PRRSV infected sow during lactation.
Materials and Methods
A 1,200 sow farm with batch farrowing system was
selected for the study. Farm had infected with PRRSVUS strain in April 2011. This study started in June when
the outbreak was still. Fifty-six pregnant sows were
divided into two groups. Control group received 5 ml
AD3E injection a week before farrowing which was the
farm normal practice. The treatment group received 2 ml
Belamyl® injection twice a week before farrowing. Both
groups were feed and raised in the same batch in
lactating unit. Piglet birth and weaning weight were
measured in the litter basic. Piglet weight gain per litter
were calculated and compared mean by T-test, P<0.05.
Results
Lactating performance is summarized in Table 1. The
significant difference of piglet weight gain of control and
treatment groups are P<0.001.
Table 1. Lactating performance by litter
Group

Birth weigh
(kg)/litter

Weaning weight
(kg)/litter

Weight gain
(kg)/litter

AD3E

11.11+4.13

44.29+23.25

34.96+19.27

Belamyl

12.36+5.17

67.07+11.49

54.71+11.63

P-value

0.334

<0.001

<0.001

Discussion
The present study show that the weight gain per litter of
piglets from sows recently infected by PRRSV are
increased significantly in the group receive vitamin Bcomplex plus liver extract injection. The vitamin B
complex have a role for promotion of animal appetite.
Furthermore, previous study report that liver extract are
composed by the free amino acids including leucine,
glycine, glutamic acid, alanine, lysine, valine, serine,
isoleucine, etc2,3. These free amino acids stimulate the
gastric secretion2, then, the feed intake of sows are
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increased. Consequently, more milk letdown and more
nutrition for piglets will increase piglets weight gain
during lactating period. In conclusion, liver extract and
vitamin B complex injection for pre-farrowing sows
promote the lactating performance in PRRSV infected
sows comparing with AD3E injection.
References
1. Christianson, W.T. et al., 1992, Am. J. Vet. Res.
53(4):485-488.
2. Feldman, E. J. and Grossman, M.I.., 1980, Am. J.
Physiol. 239:G493-G496.
3. Mahan, D.C. and Vallet, J.L., 1997, J. Anim. Sci.
73:2731-2738.
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The use of virus soaked rope to acclimate gilts with PRRS virus
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Introduction
One of the control programs for porcine respiratory and
reproductive syndrome virus (PRRSV) infection is to
acclimate replacement breeding gilts to produce
immunity to farm specific PRRSV prior to entry in sow
farms. Planned exposure of PRRSV has been commonly
performed and accomplished by injection intramuscularly
(IM) with viremic serum in commercial farms. The
administration of an IM injection is laborious and
stressful on the pig. Rope sampling has been accepted
as a viable method of detecting virus from oral fluids in
swine while being less labor intensive and utilizes strong
chewing behavior by the pig.1 The objective of this study
was to evaluate if a rope soaked with diluted serum
containing the farm specific PRRSV could be used to
provide oral exposure to acclimate replacement gilts.

Table 1. PRRS virus isolation and antibody test results
from sera collected 6 and 21 days post inoculation (dpi)
_____________________________________________

ExperiVirus isolated
Antibody detected
ment
Group
6 dpi
6 dpi
21 dpi
__________________________________________________
I
IM
23/30 (77%)
0/30
30/30
Rope
18/30 (60%)
0/30
30/30
II

IM
Rope

20/30 (67%)
12/30 (40%)

0/30
0/30

30/30
30/30

______________________________________________
Discussion
PRRSV exposure in gilts was demonstrated by the use of
virus-soaked rope in this study. No difference was found
in seroconversion rate of gilts between the IM and rope
groups, although numbers of viremic pigs were higher in
the IM than those in the rope group. The present results
suggest that the rope method is a viable option for
acclimating replacement gilts to the PRRSV. Additional
studies are necessary using separate air space between
the 2 groups to rule out airborne transmission of the virus
to the rope group. Additional studies in different farms
are also necessary to demonstrate repeatability.

References
1. Prickett J et al.: 2008, J Vet Diagn Invest 20:156.
2. Kim et al.: 1993, Arch Virol 133:477.
3. Yoon et al.: 1992, J Vet Diagn Invest 4:144

Results
Results of PRRSV isolation and antibody test from sera
collected 6 and 21 dpi in experiments I and II are shown
in Table 1. In experiment I, all gilts in both IM and rope
groups were PRRSV antibody negative on days 0 and 6
but were antibody positive on day 21. Results for virus
isolation from sera of 6 dpi revealed that 23 of 30 (77%)
and 18 of 30 (60%) gilts in IM and rope groups,
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Materials and Methods
Experiment was carried out in a gilt development unit,
and PRRSV naïve replacement gilts have been introduced
monthly. The gilts have been routinely injected IM with
diluted serum containing a farm specific PRRSV. Sixty
13-week old gilts were randomly allocated into 2 equal
groups in a room with other gilts that had been
previously injected IM with PRRSV. The IM group was
housed in one end pen and injected IM with 2 ml of the
diluted serum. The rope group was housed in the other
end pen and allowed to chew on 3 cotton ropes soaked
with PRRSV. Prior to hanging, each rope had been
placed in a Ziploc plastic bag which contained 120 ml of
the serum solution (20 ml of the diluted serum and an
additional 100 ml of PBS) and allowed to soak for 10
minutes. The ropes (80 cm length with 50 cm untangled)
were prepared prior to use by washing in tap water for 3
days with the water being changed once a day and dried
in an oven at 70° C overnight. A pen adjacent to the rope
group was emptied to avoid nose-to-nose contact with
previously exposed gilts. Blood samples were collected
at 0, 6 and 21 days post inoculation (dpi). Serum samples
were tested for the presence of virus using MARC 145
cells2 and antibody by indirect fluorescent antibody
(IFA) method.3This experiment was repeated once more
using the same numbers of gilts 2 months later.

respectively, were virus positive. Similarly in experiment
II, all gilts in both IM and rope groups were antibody
negative on day 6 but were positive on day 21. Results
for virus isolation from sera on day 6 showed that 20 of
30 (67%) and 12 of 30 (40%) gilts in IM and rope groups,
respectively, were virus positive.
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Eradication of PRRSV in a single site swine farm
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Introduction
The 400 sow inventory, single site farm was PRRS
negative prior to the October 2005 PRRS outbreak.
Transmission was yet unclear during the time of the
break as the farm maintains strict bio-security and no
swine farms were found within a 3 kilometre radius.
Contamination through trucks as vectors was suspected.
Since 2007, the antibody level of PRRSV was stabilized
and piglets were serologically negative for PRRSV until
70 days old. Considering geological position, strict biosecurity system, and PRRS stabilized status over two
year, eradication of PRRSV was thought to be possible.
The PRRS eradication program was adopted in April
2009
Materials and Methods
Herd closure and serological test
The introduction of new gilt was prohibited for six
months, from April to September 2009. During this
period, blood samples were collected from sows and
weaning piglets every month for PRRS serological test.
The PRRSV circulation in reproductive herd and PRRS
negative status of piglets was monitored based on this
serological test. (1 - 2)
Enforcement of internal bio-security for the prevention
of virus circulation
Personnel were prevented from moving from other
buildings to prevent PRRS infection from PRRSV
positive growers to sows and piglets. In addition to this,
horizontal spread of the PRRSV was prevented by
enforcing the use of one needle per sow, and in the case
of piglets, one needle per litter. (3)
Evaluation of PRRS eradication in reproductive herd
Serological test for PRRS was conducted every month
after herd closure. Eighty four gilt-to-sows and first
parity sows were tested for PRRS in September of 2009.
Twelve sows were serologically positive for PRRSV.
Among the 12 PRRS positive sows, one sow with 1.0
S/P ratio was culled immediately. Two weeks later, other
11sows(S/P ratio ranged from 0.4 to 0.8) were tested
again and confirmed that antibodies for PRRS were
similar or lower than those in the previous test. So they
were not culled.
Depopulation of nursery and grower houses
Cleaning of the grower house and removal of the slurry
was done after the grower pigs were moved to a rent facility.
The grower house was emptied for two weeks. The
nursery house was depopulated in July 2009. Depopulation
of nursery and grower house was completed from April
to August 2009.
Introduction of gilts as sentinel animals
In September, six months after herd closure, reproductive
herd was confirmed to be antibody negative for PRRSV.
New PRRSV negative gilts were introduced to the farm
in October 2009 after confirmation that the farm is
serologically negative for PRRSV. The newly introduced
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gilts were used as sentinel animals to monitor the
PRRSV infectivity by testing PRRS antibody at every
month.
Results and Discussion
The herd was closed from April to September of 2009.
Serologically positive sows were culled and depopulation of
the nursery and grower houses ensued. New gilts were
introduced after depopulation. In the ensuing PRRS
serological tests, sows, sentinel gilts and nursery piglets
are serologically negative (Table 1). Due to the test
results, sale of PRRS naïve gilts to PS farms resumed in
December.
Table 1. The summary of antibody test results before
and after the depopulation.
Before
Depop
After
Depop

Ab negative rate
Positive number
Tested number
Ab negative rate
Positive number
Tested number

sow
84%
8
50
100%
0
45

nursery
92%
4
50
100%
0
60

grower
14.6%
41
48
100%
0
80

Figure 1. Complete removal of slurry

Figure 2. Disinfection after slurry removal
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| Practitioner's Line-PRRS|

New approach to gilt acclimation of PRRS in South Korea
Kyoungjin Kim, Jaeeon Ryu, Junghee Kang, Doosun Jung
Pig and Health Vet Group, Hongsung, South Korea
Introduction
Because of huge economic impacts in swine industry,
PRRS is most important disease world-wide. Many
eradication programs and control methods have been
developed. Some are successful and less load to farmers
and veterinarians economically. Economic issue is
always big concern to farmers and veterinarians during
eradication or control for PRRS. For PRRS stabilization
of sow herd, many gilt acclimation methods are used in
Korean swine farms. The methods of artificial infection
using sick pig, serum inoculation, vaccination of PRRS
MLV are most common methods in South Korea. Of
these which method would be the most efficient in PRRS
control is still an argument among veterinarians.
Artificial infection using sick pig for PRRS naïve gilt is
easy and simple. Another benefit is that there is no
additional cost for farmers. This method is first recommended
for customers of our hospital’s consultancy. One
disadvantage was the high mortality of gilts during
acclimation period and mortality is variable(0~25%) in
some Korean reports. To reduce the mortality, some
procedures were changed and the data were investigated.

Results
Change in mortality and causes of death were investigated.
The data were collected from 6 months before change
and 7 months after change of procedure.

Materials and Methods
In Korea, gilts are sold at about 150~160 days old and
average weight is 90~100kg. After arriving at
commercial farm, the gilts are kept in quarantine barn for
2~3 months. For PRRS naïve gilts, acclimation
procedure starts after 1 week since arriving. For the
artificial infection of PRRS, sick pigs are added to
quarantine barn for 1~2 hours per day during 2 weeks. 7
farms were investigated and checked for cause of gilt’s
death in quarantine barn with artificial infection with
sick pigs. The mortality was variable and about 5~15%
including culled gilts in investigated farms. Average
death rate was 8%. The causes of gilt’s death during
acclimation were investigated.(table1) The main causes
were bacterial infection and PRRS infection was thought
to be of limited impact. The sources of bacterial
infections were estimated to originate from sick pig and
acclimation procedure simply changed accordingly.
Before going to quarantine barn, sick pigs were ready
chosen and injected antibiotics every 2 day for 1 week.
Antibiotics used were amoxicillin, penicillin G,
oxytetracycline etc. From the first day of mixing sick
pigs with gilts, antibiotics was added in gilt’s feed for 3
weeks. Antibiotics used were tiamulin or linco/sulfa
mixture. The changes in mortality were analyzed in 7
farm’s data.

Conclusions and Discussion
After changing the procedure, the mortality had
dramatically reduced. Using antibiotics during acclimation
period proved to be helpful for reducing death rate. No
difference of significant effectiveness between antibiotics
was noticed during inspection period. Mixing sick pigs to
gilts for PRRS acclimation is useful and inexpensive. But
the high mortality was thought to cause economic loss to
farmer, and hence could not be recommended at all times.
Changed method has cost benefit and is easier for the
farmers to apply.

Table 1. Number of dead gilts during acclimation period
with sick pig mixing with no antibiotics.(no. of
investigated gilts was 596 and total mortality was 8%)
/cause
no. of
death
rate(%)

Glasser's App lameness

sudden
unknown total
death

14

9

3

17

5

48

29

19

6

35

10

100

Table 2. Number of dead gilts during acclimation period
with sick pig mixing with antibiotics.(no. of investigated
gilts was 677 and total mortality was 3%)
/cause
no. of
death
rate(%)

Glasser's App lameness

sudden
unknown total
death

6

5

3

4

2

20

30

25

15

20

10

100
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| Practitioner's Line-PCV2|

Influence on PCV2 & PRRSv titers of pigs of an unvaccinated herd which had originated from different farms.

1

S Agten1, S Van Gorp1, J Leten 2
MSD Animal Health, Brussels, Belgium, 2Voeders Seurynck, St-Eloois-Winkel, Belgium

Introduction
PRRSv and PCV2 infections “co-operate” to cause
serious herd problems1. The clinical picture and impact
of PCV2 was much more severe in an unstable PRRSvpositive herd than in a stable PRRSv-negative herd2.
Limited data are available on the influence of pigs of a
single herd being derived or from different farms of
origin on the progress of PCV2- and PRRSv - titers.
The object of this present study was to investigate the
influence of these different origins on the progress of
PCV2 and PRRSv in a herd. Two pens with pigs from 7
and 4 different origins respectively were studied
simultaneously.
Materials and Methods
The field trial involved two fattening pens on one farm
that were fully populated within 2 weeks. Unvaccinated
piglets arrived at 10 weeks of age from 7 different
origins in Pen 1 and 4 different origins in Pen 2 and were
screened serologically and examined clinically.
Pigs from different origins kept separate within each
fattening pen weren’t mixed.Depending on the number
of pigs in an ‘origin group’ (< or > 100 pigs), blood
samples were collected from between 10 and 20
individually ear-tagged pigs per group, at 10, 14 and 18
weeks of age. The sera were analysed for antibody titers
against PCV2, using a quantitative ‘in-house’ ELISA
(servicelab Boxmeer) and against PRRSv, using an
IDEXX ELISA. For statistical analyses, the piglet was
considered the statistical unit. All tests were performed
using SPSS 16.0 software (SPSS, Inc.) at a significance
level of 0.05. Bivariate Pearson correlations were
calculated of all titer values.
Results
Graph 1 shows the mean antibody titers against PCV2
for pigs in Pen 1. At 10 weeks of age, the initial antibody
level of pigs from most origins was low, except for those
of Origin 5. There was a clear seroconversion by 14
weeks of age, except for pigs of Origin 6 which had
seroconverted by 18 weeks.
Graph 2 shows the mean antibody titers against PRRS
for Pen 1 pigs. At 10 weeks of age, the mean antibody
level of pigs from Origin 1, 2 and 5 was much higher
than for pigs from the other origins. There was a clear
seroconversion by 14 weeks of age for all origins, except
for pigs of Origin 1 which had seroconverted at 18 weeks.
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Graph 1 & 2. Mean AB titers PCV2 & PRRSv Pen 1

Graph 3 & 4. Mean AB titers PCV2 & PRRSv Pen 2

Graph 3 shows the mean antibody titers against PCV2
for pigs in Pen 2. At 10 weeks of age, the mean antibody
level was low for pigs of all origins. There was a clear
seroconversion by 14 weeks of age.
Graph 4 shows the mean antibody titers against PRRSv
for pigs in Pen 2. At 10 weeks of age, the mean titer was
high for all origins except for pigs of Origin 1. There was
a clear seroconversion by 14 weeks of age, except for
pigs of Origin 4.
Conclusions and Discussion
The study indicated a positive significant correlation for
PCV2- and PRRSv - titers at 10 weeks of age and those
at 14 & 18 weeks of age (p < 0.05).
Furthermore, there was a positive significant correlation
between high PRRSv - titers at 10 weeks of age and high
PCV2 - titers at 10, 14 and 18 weeks of age (p < 0.05).
References
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| Practitioner's Line-PCV2|

Effect of Ingelvac CircoFLEX on post-wean mortality in a large integrated swine corporation in Korea
Kwangwun Kim1, Hyunkeun Seo2
EasyBIO System Inc., Cheonan, South Korea, 2Boehringer Ingelheim Vetmedica Korea Ltd., Seoul, South Korea

1

Introduction
Since the first cases of porcine circovirus-associated
disease (PCVAD) in Korea were reported in 1999, many
local farms have suffered large economic losses due to
PCVAD, caused by a significant increase in postweaning mortality and severe wasting. In 2008, the first
commercial PCV2 vaccine (Ingelvac CircoFLEX®)
became available in Korea. Thereafter many Korean
farmers have considered the one-shot piglet vaccine is
the golden standard for preventing PCVAD. This paper
summarizes the results of a survey evaluating the
efficacy of the vaccine in 7 farms belonging to one
corporation which is one of the largest one in Korea.
Materials and Methods
The survey was performed in 7 farms spread throughout
Korea. All farms are farrow-to-finish production systems.
The data before vaccination was collected from 2008 to
April 2009. Before using the vaccine, the mortality rate
was quite high from 13.9% to over 60%. Vaccination
using Ingelvac CircoFLEX® in piglets at 3 weeks of age
was started between September 2008 and May 2009
(Table 1). A total of more than 450,000 piglets were
vaccinated until end of 2010. Post-weaning mortality
data was compared before and after vaccination.
Table 1. Information of the farms included in the survey

References
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First
vaccination
date
Dec. 2008
Oct. 2008
Sep. 2008
Sep. 2008
Sep. 2008
Nov. 2008
May 2009

Discussion
This survey demonstrated that Ingelvac CircoFLEX® can
improve the wean-to-finish mortality in swine farms. The
results of this survey are consistent with the ones by
other researchers1. Efficacy and safety of piglet
vaccination have been proven. As PCV2 is widely
distributed in swine farms, routine application of the
vaccine ensures the productivity of farms by reducing
mortality, resulting in clear economic benefits.
In future studies, the benefits of sow vaccination in
improving reproductive performance in PCV2 affected
sow herds should be evaluated.

*

Average of the mortality rates before vaccination for all the farms

Results
A clear reduction in wean to finish mortality after using
Ingelvac CircoFLEX was observed in all the farms
(Figure 1). The average mortality for all the farms was
improved from 32.2% to 13.4%. After vaccination, the
mortality rate was reduced by up to 74% (farm B), on
average mortality was reduced by 58.3%. No side effects
were observed for the vaccinated piglets in all the farms.

Happy Pigs - Healthy People

373

Poster Sessions

Farm A
Farm B
Farm C
Farm D
Farm E
Farm F
Farm G
Total

Mortality
No. of No. of piglet
rate before
sow
vaccinated
vac.
2,000
104,152
19.6%
1,000
47,072
47.4%
1,000
41,602
61.8%
1,000
56,154
37.1%
2,000
108,055
24.6%
1,500
70,446
13.9%
750
26,551
20.7%
9,250
454,032
32.2%*

Figure 1. Comparison of mortality (%) between prior
and after application of Ingelvac CircoFLEX in 7 farms
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| Practitioner's Line-PCV2|

Use of real time PCR on rectal swabs to monitor the impact of PCV vaccination of piglets on ten French farms
D Marchand1, M Retureau1, A Guillemet1, J Dupuis1, L Werner1, J Houlbert1, O Maniaval1, M Rigaut2
1
Réseau Cristal Services, BP 539, F-85505 Les Herbiers, France
2
MSD Santé Animale, BP 17144, F-49071 Beaucouzé, France
Introduction
Infections with Porcine Circovirus type 2 (PCV2) are
ubiquitous in the swine population. Many trials have
demonstrated the zootechnical benefits of PCV2 piglet
vaccination, including reduced PCV2 shedding in feces
(1).
This study used real time PCR on fecal swabs to measure
PCV2 fecal shedding, and serological profiles and
clinical signs were monitored before and after piglet
vaccination, under field conditions.
Materials and Methods
This study was carried out on ten pig farms in France.
Sows were vaccinated against PCV2 on eight of them but,
before the trial, no piglets received PCV2 vaccine on any
of them. At the first visit, blood samples and rectal swabs
were taken from 25 pigs (5 each from 5 age groups) and
they were observed for clinical signs. Piglets were
vaccinated (Porcilis®PCV) thereafter, at weaning (3-4
weeks of age).
Five months later, a further 25 rectal swabs were taken
(from the same age groups) and clinical signs related to
PCV2 infection were recorded either as PCVD, or as
subclinical cases. The sera were assessed by Quantitative
ELISA (SERELISA®PCV2 Ab Synbiotics) at LDA22
(laboratory, Ploufragan, France), and rectal swabs by
RT-PCR (Circovirus@ceeramTools®) at RESALAB
(laboratory, Malestroit, France).
Results
PCVD was observed on five farms. On two of them,
early rises in antibody titer were linked to positive PCR
results. After piglet vaccination, fecal shedding, as
measured by RT-PCR, was reduced by a factor between
102 and 103. On the other three farms, there was a late
increase in antibody titer, but this was linked to positive
PCR on only two of them. After vaccination of the
piglets, there was no fecal shedding of virus.
The remaining five farms only had subclinical cases,
with clear antibody increases in three cases, and positive
PCR results on two farms; and after vaccination there
were no PCR-positive fecal swabs. Zootechnical benefits
were noted, even on farms A and B, where fecal
shedding persisted but at a reduced level. Less mortality
(1.9%), improved ADG (7g), and feed conversion (0.07)
between 8 and 115 kg body weight were recorded on
farm B.
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Conclusions and Discussion
PCV2 fecal shedding was initially observed on six of the
ten farms, high levels being most frequently observed
during the later stages of fattening. The 22 weeks
protection conferred by the vaccine used (Porcilis®PCV)
was thus very important. After piglet vaccination, no
PCV2 fecal shedding was found by RT-PCR on eight of
the ten farms, and on the other two it was greatly reduced.
References
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vol. 1, 45
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| Practitioner's Line-EMERGING VIRUSES|

A comparative study on CSF vaccinated pigs challenged with field strain at 18 weeks of age
Pariwat Poolperm1, Alongkot Boonsoongnern1, Pichai Jirawattanapong1, Wichian Navasakuljinda2
1
Faculty of Veterinary Medicine, Kasetsart University 2Pfizer Animal Health (Thailand),
pariwat.p@ku.ac.th
Introduction
Classical swine fever (CSF) is a major detrimental and
endemic disease throughout Asia. The disease causes
serious economic loss despite intensively use of vaccines
(reviewed by 1). Common commercially available
vaccines are produced from Japanese guinea-pig
exaltation-negative (GPE-) strain (V1), the “Chinese”
strain (V2), the French Thiverval strain (V3) and LOM
strain (V4). All strains are commercially available in
Thailand. The objective of this study was to compare the
efficacy of commercial CSF lived vaccine in protection
of pigs challenged with field strain CSF at 18 weeks of
age, particularly cell-mediated immune response (CMI).
Materials and Methods
A total of 18 piglets employed in this study were
randomized from a PRRS-free herd. Piglets were then
divided into 5 groups; control group (C, n=4) without
vaccination, and 4 treatment groups vaccinated with 4
different commercial vaccine, vaccine 1 (V1, n=4),
vaccine 2 (V2, n=3), vaccine 3 (V3, n=3) and vaccine 4
(V4, n=4), at 3 and 5 weeks of age. At 18 weeks of age,
each pig was inoculated with a field strain of CSF virus
at 2x103.5TCID50 intramuscularly. Three pigs in each
group were collected whole blood in sodium citrate
coated tube for CMI test (2) at D0, D7 and D14 postinoculation (PI). Serum from all pigs was submitted for
SN test (BSC Laboratories). Clinical signs also had been
observed for 3 weeks PI.

in vaccinated pigs could control CSF infection within 14
days. All commercial vaccines had different efficacy in
protection and CMI responses in pigs challenged at 18
weeks of age.
Table 1. SN titer of pigs challenged at 18 wks old (SN
reported as Log2)

ND=Not detect; D=Died
Figure 1. %IFN- producing cells in CD4/8+
lymphocytes from pigs on D0, 7, 14 PI in control (C) and
vaccinated (V1, V2, V3, V4) groups.

Discussion
Pigs vaccinated with commercial vaccines at 3 and 5
weeks of age are protected from CSF field strain
challenging at 18 weeks of age, except V1 group. MDA
did not interfere vaccine efficacy, based on SN titer. CMI
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CMI response in all pigs post-inoculated were increase
and the response came back to normal level within 14
days PI in V3 and V4 groups, meanwhile V1 and V2
groups CMI response were gradually increase (Figure 1).

References
1. Suradhat S., et al., 2001. Vet Immunology and
Immunopathology 83, 177-189
2. Suradhat S., et al., 2005. Vet Immunology and
Immunopathology 106 197–208
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Results
Logarithmic values of SN titer from pigs challenged at
18 weeks of age were shown in table 1. Piglets in C
group died on D9-11PI and 3 of V1 pigs died on day 1011PI. Pigs vaccinated 2 shots at early age has shown
higher level of SN titer prior to challenging at 18 weeks
old except V1 group. After being challenged, pigs in V2,
V3 and V4 had increased of SN titer, regardless of
maternal derived antibody (MDA). All pigs in V2, V3,
and V4 groups were survived after 35 days PI.
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| Practitioner's Line-EMERGING VIRUSES|

A study on the efficacy of CSF vaccination in pigs double-challenged with field strain
Pariwat Poolperm1, Alongkot Boonsoongnern1, Pichai Jirawattanapong1, Wichian Navasakuljinda2
1
Faculty of Veterinary Medicine, Kasetsart University, 2Pfizer Animal Health (Thailand),
pariwat.p@ku.ac.th
Introduction
Classical swine fever (CSF) is a major detrimental and
endemic disease throughout Asia. The disease causes
serious economic loss despite intensively use of vaccines
(reviewed by 1). Common commercially available
vaccines are produced from “Chinese” strain, the
Japanese guinea-pig exaltation-negative (GPE-) strain,
the French Thiverval strain and LOM strain. Among
them, the Chinese strain has been employed in pig
industry for a long time. The objective of this study was
to determine the efficacy of Chinese strain CSF lived
vaccine in protection of pigs double-challenged with
field strain CSF at 6 and 18 weeks of age, particularly,
cell-mediated immune response (CMI).
Materials and Methods
Piglets employed in this study were randomized from a
PRRS-free herd. Six piglets (control group, C) were
subjected to no CSF vaccination whereas other two were
vaccinated with CSF lived vaccine (Chinese strain,
PestVac®, Pfizer Animal Health, Thailand) at 3 and 5
weeks of age (treatment group, V). Two pigs from the C
group were then randomly selected at 6 weeks of age and
moved into a challenging room along with the 2 pigs
from V group. Each pig was inoculated with a field strain
of CSF virus at 2x103.5TCID50 intramuscularly.
Subsequently, blood samples were collected for SN
titer on Day 0, 3, 7 and 126 post-inoculation (PI). At 18
weeks of age, the remaining 4 non-vaccinated pig (C
group), along with those 2 pigs (V group) that survived
from the 1st challenged, were subjected to another
challenge with the same challenging protocol. The whole
blood in sodium citrate coated tube and serum samples
were collected for CMI test (2) and SN test (BSC
Laboratories), respectively. Clinical signs were also
observed for 3 weeks PI.
Results
SN titers of pigs challenged at 6 weeks and at 18 weeks
of age were shown in table 1 and table 2, respectively.
Piglets in C group died on Day 9 PI. Pigs vaccinated 2
shots at early age show higher SN titer after being
challenged until D126 PI, regardless of maternal derived
antibody (MDA).
CMI response in all pigs post-inoculation were increased,
especially in C group, however, in vaccinated pigs, the
response returned to the normal level within 14 days PI
(Figure 1), which is normal in CMI response to control
pathogen after being infected. All pigs in control group
died by Day 12 PI.
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Table 1. SN titer of pigs challenged at 6 weeks old

Table 2. SN titer of pigs challenged at 18 weeks old

Figure 1. %IFN- producing cells in CD4+, CD8+ and
CD4/8+ lymphocytes from pigs on D0, 7, 14 PI in
control (C) and vaccinated (V) groups.

Discussion
Pigs vaccinated with Chinese strain vaccine at 3 and 5
weeks of age are protected from CSF field strain
challenging either at 6 weeks and again at 18 weeks of
age. MDA did not protect piglets from field challenging.
Vaccinated pigs with SN lower than 1:32 has been
reported to show higher protection (1). Vaccinated pigs
had higher SN after the 1st challenge and the CMI in
these pigs could control CSF infection within 14 days.
References
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Repeated mass vaccination every 4th week to erradicate Aujeszky’s disease

1

Pedro M. S. Lopes1
Faculdade de Medicina Veterinária, Universidade Lusófona de Humanidades e Tecnologias, Lisboa, Portugal

Introduction
Aujeszky's disease (AD) is caused by infection with a
herpes virus, Suid herpesvirus 1 (SHV), and affects
mainly pigs which are the only known reservoir of the
disease. It is an important disease of pigs that causes
severe economic losses, both reproductive in sows as
well as respiratory in fattening pigs. Infected pigs shed
large amounts of virus in feces and through aerosols.
Contamination of healthy pigs is primarily through the
oro-nasal route and is very easy during the shedding
period1. The key to eradicate the disease from a farm is
to stop the transmission of virus from infected to healthy
pigs. To achieve this, the period of viral shedding must
be reduced to a minimum in all the pigs in the farm, and
in the farms around it, at the same time. Vaccination with
a live vaccine is an effective way to reduce viral
shedding. In this poster we describe the comparison of
two vaccination strategies in order to select the most
efficient in eradicating AD in the least period of time.

Results
Table 1 shows the results of ELISA for positive testing
for Ab of ADV Ge, at day one (0M), and 12, 18 and 24
months after the beginning of vaccination.
Table 1. Results for ELISA ADV Ge over the time, on
farm A and farm B.
0M
12 M
18 M
24 M

Sows

4W

8W

12 W

16 W

20 W

24 W

A

P

P

P

P

P

P

P

B

P

P

P

P

P

P

P

A

P

P

P

P

P

P

P

B

76%P

P

P

P

N

N

P

A

P

P

P

P

P

P

P

B

30%P

P

P

P

N

N

N

A

P

P

P

P

N

P

P

B

10%P

N

N

N

N

N

N

P= 100% Positive;

N= Negative; M= Months
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Conclusions and Discussion
All the blood samples collected from both farms, before
the beginning of the vaccination program, were positive
for ADV Ge. This clearly indicates a strong circulation
of wild AD virus in the sows and fatteners.
Sows in Farm A remained positive to Ge over the 24
months, indicating that, despite vaccination and no
clinical symptoms, there was still a source of viral
shedding in the farm that infected the gilts and sows. The
vaccination scheme used in the fatteners was not
effective in stopping viral shedding and recirculation of
ADV, as demonstrated by the high number of positive
ADV Ge animals after 24 months.
The vaccination strategy used in farm B, with repeated
mass vaccinations every 4th week, reduced the viral
shedding in fatteners, as demonstrated by the progressive
reduction of positive ADV Ge pigs, between 12 and 24
months after vaccination. Gilts remained negative to
ADV Ge and sows became 90% negative after 24
months. This concludes that vaccination strategy of farm
B is effective to eradicate AD in 24 months.

Poster Sessions

Materials and Methods
An 800 (farm A) and a 1200 (farm B) sow farms, both
farrow-to-finish, contaminated with AD virus (ADV).
Both farms bought the replacement gilts from ADV
negative farms.
Blood samples were taken, before vaccination, from 26
sows of parities 1 to 7, 60 piglets and fatteners ( of 4, 8,
12, 16, 20 and 24 weeks of age) to perform an ELISA to
detect antibodies (Ab) against the Glicoprotein E (Ge) of
the SHV. The Ge only exists in the AD wild virus, not in
the AD vaccine virus. The same number of samples were
collected after 12, 18 and 24 months in both farms to
detect ADV Ge Abs.
Vaccination strategy farm A: All the sows and boars on
the same day via intra-muscular route (IM), again 4
weeks later, and every 4 months after that. Young gilts
vaccinated twice IM, with 3 weeks interval, before first
mating. Fatteners: one dose via IM at 10 weeks and
another at 14 weeks of age.
Vaccination strategy farm B: All the sows and boars on
the same day via IM, again 4 weeks later, and every 3
months after that. Young gilts vaccinated twice IM, with
3 weeks interval, before first mating. All the Piglets and
Fatteners in the farm: Mass vaccination on the same
week (Monday to Friday) with one dose via IM. Repeat 5
times with 4 weeks interval. Piglets: one dose via intranasal (IN) with an aqueous vaccine at weaning. Fatteners
after the 5th mass vaccination: one dose via IM at 10 and
14 weeks of age.
Vaccines used: ADV Ge deleted. Farm A used an oily
vaccine for sows and an aqueous vaccine for fatteners.

Farm B used the same oily vaccine for sows and for
fatteners and an aqueous vaccine for piglets.
Sow culling strategy: All sows after 6th parity (inclusive)
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Development in production results and antibiotic use in 58 Danish finisher herds
Sefsiek Hansen, T1, Riddersholm Kristensen, A1
1
Porcus Swine Practice, Odense, Denmark
Introduction
The production results in the Danish finisher herds, have
been static for the past decade1. In the same period, the
use of antibiotics (AB) for swine have increased 2. In July
2010, 6 Focus groups consisting of owners and managers
from 58 finisher farms, were formed with the purpose of
improving efficiency. Simultaneously, the “Yellow
Card” was introduced; restricting producers to keep the
AB use below 8 animal daily doses(ADD)/100 pigs/day.
Materials and Methods
The group members produce a total of around 313.000
pigs annually on wet feed and 206.000 pigs on dry feed.
The individual groups had 4 farm based meetings in the
first year. Based on the specific farm, topics such as;
diarreah, vaccination, feeding, antibiotic use and
economy was discussed. Quarterly, production results
from the farms were collected and the herds were
compared groupwise on the results of 4 parameters:
Average daily weight gain (adwg), mortality, feed
consumption (FEsv/kg adwg) and meat percentage.
Conclusions and suggestions for improvement were
made by a Porcus Veterinarian and Agronomist.
Results
The Focus group members were able to improve on all
economically important production parameters , during
the first 4 quarters. On top the dry feed group reduced
the AB usage to below country average, this drop were
not seen in the wet feed groups.
Table 1. Results and improvement, first year
Dry feed groups
Wet feed groups
Avg Focus groups
National avg
Dry feed groups
Wet feed groups
Avg Focus groups
National avg

Mortality
result
change
2,9
-0,6
3,5
-0,4
3,3
-0,5
4,0
-0,1
Adwg
result
change
936
-37
864
16
897
-8
895
-3

Fesv/kg
result
change
2,835
-0,05
2,844
-0,04
2,838
-0,045
2,870
0,03
Lean Meat %
result
change
60,3
0,52
60,5
0,45
60,4
0,5
60,2
0
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Figure 1. Use of AB in Focus groups, before and after
introduction of the Yellow Card

Figure 2. Change in vaccination strategy

Conclusions and Discussion
All producers improved production results better than
country average. Although far from yellow card limit,
the dry feed group was even able to reduce the AB to
below country average. The wet feed group increased
vaccination rates against major diseases except against
Lawsonia, which might be the explanation of increased
antibiotic usage. The overall experience from the focus
groups is, that focused counseling pays off.
References
1. Winther, J: Landsgennemsnit for produktivitet I
svineproduktionen 2010. Notat 1114
2. DANMAP 2010 - Use of antimicrobial agents and
occurrence of antimicrobial resistance in bacteria
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Improvement in growth parameters and reduction in antibiotics use in a farrow to finish herd following
successive implementation of vaccination with Ingelvac CircoFLEX® and Enterisol® Ileitis
Coube Jérôme (DVM)1, Serrano Emilio (DVM) 1, Pottier Delphine (DVM) 2, Jagu Rémy 2, Adam Matthias 2
1
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Introduction
Decreasing the antibiotics consumption in swine herds is
one major concern nowadays. Replacing antibiotics by
suitable vaccination is one solution that can be
implemented by vets in the fields, following rigorous
diagnosis.

No vaccine
(Antibiotics)
Ingelvac
CircoFLEX®
Ingelvac
CircoFLEX® +
Enterisol® Ileitis

ADG (g/d)

Mortality
rate (%)

Antibiotic
consumption
€/pig

806

2.98

1.66

790

2.11

0.84

821

1.25

0.67

Graph 1. SPC (Statistical Process Control – STATISTICA®)
graph showing the impact of successive vaccinations on
mortality rate.

Conclusions and Discussion
When PCV2 vaccination started, all antibiotics given by
oral route in the fattening unit (ie Oxytetracyclin and
Tylosin) were withdrawn; this choice can explain the
decreased ADG in the Ingelvac CircoFLEX® period, due
to the fact that there was no control measure against
ileitis in place anymore. When Enterisol® Ileitis was
implemented as a second measure, the increase of the
ADG clearly demonstrated the impact of ileitis on
growth parameters in this herd. This field case clearly
shows that vaccines can be used to reduce antibiotics
consumption in swine production and at the same time
improving profitability.
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Results
Table 1 shows the impact of each vaccination on ADG,
mortality rate and antibiotic consumption in the fattening
unit (30 to 115 kg period; data available for 19300 pigs).
Graph 1 shows the evolution of mortality rate. Two
transitional periods (TP) were voluntarily withdrawn: TP
n°1 corresponds to pigs vaccinated against PCV2 but
raised with pigs still receiving antibiotics; TP n° 2
corresponds to pigs vaccinated with both vaccines but
raised with pigs vaccinated only against PCV2.

Period
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Materials and Methods
This study was conducted in a French 850 sow herd,
positive for Mycoplasma hyopneumoniae, Actinobacillus
pleuropneumoniae, PCV2 and Lawsonia intracellularis
and negative for PRRS.
In 2009, PCV2 symptoms appeared in the fattening unit.
To confirm the diagnosis, PCV2 quantitative PCR was
completed: PCV2 viremia was detected on pigs at 17 and
19 weeks of age (6 pools of 3 sera/6 positive, >10 6 copies
per ml). A serological profile for Lawsonia intracellularis
(ELISA Bioscreen) was realised at the same time: sera
were positive at beginning (3/10), middle (10/10) and
end of fattening (9/9). These investigations confirmed
the presence of both pathogens in the herd. It was
decided to evaluate the impact of each pathogen
separately on the following criteria: ADG (Average
Daily Gain) and mortality rate (calculated for each
individual batch) as well as the amount of antibiotics
used (evaluated monthly) in the fattening unit; thereof,
the vaccination against PCV2 (Ingelvac CircoFLEX®, 1
ml at 4 weeks of age) was implemented first in October
2009, followed by the vaccination against ileitis in
March 2010, at 7 weeks of age (Enterisol® Ileitis, 2 ml
per pig).

Table 1. Impact of successive vaccinations on ADG,
mortality rate and antibiotic consumption.
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Introduction
Fallback pigs (Bottom-end or lightweights) are gilt (P1), 2x
and 3x cross breeds piglets that fail to achieve performances.
Whatever the causes (poor nutrition, environmental
conditions, chronic disease or unknown reasons), result in
weight penalties at market, increase in feed conversion ratio,
reduction in barn flow, sensitively infected with Porcine
Respioratory Disease Complex (PRDC), increase in the cost
of drugs and finally increase the mortality in nursery and
growing periods. Swine producers and veterinarians have
expressed concerns over this problem and try to find the ways
to improve the lost of those fallback pigs from PRDC such as
vaccination and strategic use of antibiotics in combination
with improvement of on-farm bio-security procedures and
technologies. Single injection therapy is desirable for
minimize pig handling together with maximizing
compliances. Tulathromycin is a single injection therapy and
currently used for the treatment and prevention of swine
respiratory diseases under field conditions in many countries
(1, 2 and 3). The current objective was to investigate the
efficacy of single injection of Tulathromycin to improve the
mortality of Thai nursery and growing PRDC infected
fallback pigs on a farm with field outbreaks of PRDC.
Materials and Methods
This study was carried out in a Thai pig production systems
(Ratchaburi province) with 12,000 sows suffering from
PRDC. The PRRS, PCV2, CSF and lung samples were
collected from nursery and growing PRDC infected fallback
pigs and sumitted to Veterinary Diagnostic Laboratory at
Chulalongkorn university to confirm pathogens by using viral
PCR and conventional bacterial isolation techniques. The
PRDC infected fallback study piglets (Table 1) were selected
based on bodyweight less than 7 kg in nursery pigs and 18 kg
in growing pigs; respectively. The sick fallback pigs were
then randomly separated into two groups of the control and
treatment groups with a single dosed intramuscularly of
Tulathromycin. In each group were consisted of two separate
batches of fallback pigs only, one being a mixture of P1 and
2X animals (P1 & 2x cross) and the other containing 3X
animals (3x cross) as shown in Table 1 and 2. In each batch,
there were randomly controls and Tulathromycin treated pigs
in the same ban (600 pigs) and separate pens (50 pigs/pen).
The doses were Tulathromycin at dosage of 2.5 mg/kg BW
with 0.2 ml per PRDC sick nursery pigs (7 kg BW) and 0.5
ml per PRDC sick growing pigs (18 kg BW). The morbidity
and mortality rates were daily recorded from nursery through
growing periods within two weeks after Tulathromycin
injection. The student t-test was used to prove that the groups
had significant difference.
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Results
The important results are shown in Table 1 and 2. In the
Tulathromycin-treated group, the mortality accumulate rates
significantly fell from 8.31 % to 1.32 % and from 9.45 % to
2.94 % in the 3x cross nursery (Table 1) and growing PRDC
infected fallback pigs (Table 2); respectively. However, no
differences were found for the P1 & 2x cross nursery and
growing PRDC infected fallback pigs.
Table 1. Morbidity and mortality results in the PRDC
infected nursery fallback pigs after two weeks of a single
dose treatment with Tulathromycin
Control
group

Tulathromycin group

Nursery pigs
4 weeks old

P1 & 2x
cross

3x cross

P1 & 2x
cross

3x cross

Number

1,208

409

1,198

682

% Morbidity

17.27

8.56

25.17

8.56

% Mortality
accumulate

3.19

8.31a

4.98

1.32b*

Table 2. Morbidity and mortality results in the growing
PRDC infected fallback pigs after two weeks of a single
dose treatment with Tulathromycin
Control
group

Tulathromycin group

Growing pigs
10 weeks old

P1 & 2x
cross

3x cross

P1 & 2x
cross

3x cross

Number

596

603

594

612

% Morbidity

5.03

5.14

2.19

5.88

% Mortality
accumulate

2.01

9.45c

1.52

2.94d*

Conclusions and Discussion
In this field trial, the use of a single dose of Tulathromycin on
3x cross PRDC infected fallback pigs during nursery and
growing periods may be able to provide improve the
mortality results compared to the P1 & 2x cross PRDC
infected fallback pigs. However, the more information of the
stress, disease-susceptible breeds such as P1 or 2x cross breed,
or economic value is further more elucidated.
References
1. Garlaite, K et al.: 2008, Proc 20th IPVS : p393
2. Waag T.A. et al.: 2006, Proc19th IPVS V2 : p20-19
3. Salvini, F. and Guadagnini: 2008, Proc 20th IPVS :
p397
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Comparitive efficacy of oral administration of minced piglet intestine vs intramuscular vaccination in
the control porcine epidemic diarrhea in gilts
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Introduction
Since its first emergence in Thailand in late 2007 1,
PEDV has become endemic causing sporadic outbreaks
in Thai swine population, especially in herds located in
areas with high pig proximity. In herds experiencing an
outbreak, the disease occurrence was evident mainly in
primiparous sows. This evidence suggests that it would
be advantageous to induce immunity in gilts prior to
introduction to the breeding herd. However, attempts to
immunize replacement gilts with both modified live and
killed PEDV vaccines, have shown varying degree of
success. The objective of the study was to evaluate the
two possible methods of reducing the occurrence of PED
in primiparous sows; oral immunize of replacement gilts
during the acclimatization period with minced piglet
intestine, and intramuscular PEDV vaccination.

Results
The reoccurrence of PED outbreak was evident when
piglets from control gilts were at 3 days of age. The
disease spread rapidly and clinical signs including
vomiting, severe watery diarrhea and dehydration were
more severe in piglets farrowed from control than
feedback gilts. Feedback gilts weaned significantly more
piglets and higher weaning weight than control gilts.
Table 1. Numbers of weaned piglets from control and
feedback gilts
Groups
Weaned pigs (mean + SEM)
Feedback
6.76a (0.95)
Control
2.40 (0.89)
a
indicates the significant difference between groups.
Conclusions
The present results suggest that oral administration of
minced piglet intestine can be used to successfully
immunize gilts prior to introduction. However, the
procedure needs to be employed in the herd with care
and precise diagnostic is advised. Strict biosecurity is
suggested to designate the area where oral administration
of minced intestine is performed to avoid being crosscontamination to the breeding herd.
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Materials and Methods
Herd: The field study was conducted in a 4,700 sow,
farrow-to-finish PRRSV positive herd. The breeding
herd consists of 3 separated units (units A, B and C) of
2,400, 1,100 and 1,200 sows, respectively. Partial parity
segregation is implemented in each breeding unit.
Nursery and finishing stages of production are located at
least 300 meters away from the breeding units. The
isolation and acclimatization facilities are located at least
150 meters from all production facilities.
Gilt acclimatization procedure: External replacement
gilts were introduced at 30 kg body weight from a herd
with no clinical signs of PED. All replacement gilts were
vaccinated with 2 doses of live attenuated PED vaccine
prior to introduction
Study design: 200 replacement gilts were introduced into
unit A. Prior to introduction, gilts were equally divided
into 2 groups of 100 each, designated control and
feedback groups. The control group was vaccinated
intramuscularly with 2 doses of modified live PEDV
vaccines. The feedback group was orally administered
with minced piglet intestinal in addition to PEDV
vaccine.
PED signs reoccurred following the farrowing of the
vaccinated gilts. The episode of the outbreak lasted for
14 days. Data were collected from vaccinated and
feedback gilts, including the number of born alive (BA)
and weaned pigs, pre-weaning mortality and average
weight at weaning. Generalized linear modeling was
used to analyze the data. The model is listed as
following:
Yijklm = monthi + PEDj + TBk + LACPERIODl + eijklm
Yijklm = weaned number of piglets

monthi = farrowing month (i = 10, 11 and 12)
PEDj = group of treatment (feedback and vaccine)
TBk = total born, LACPERIODl = suckling period
eijklm = residual error
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Introduction
Swine Dysentery (SD), caused by Brachyspira
hyodisenteriae, is a severe mucohaemorragic enteric
disease affecting pigs in grower-finisher phase (1, 3). SD
has an elevated morbidity, close to 100% and a very
negative impact in growth, average daily gain (ADG)
and Feed Conversion (FC) (2).
The objective of this work was to evaluate the
combination of several interventions in hygiene,
disinfection and antibiotic therapy for the control of
Brachyspira hyodisenteriae without depopulating the
farm.
Material and Methods
The experience was done in a 250 sow farrow-to-finish
farm, located in the North of Buenos Aires province, in
Argentina. This farm had suffered several outbreaks of
SD since January 2008. In September 2008, the
following interventions were implemented: 1) Rodent
Control; 2) Cleaning and disinfection of pits and slats
one week dry out and strict all in-all out flow
management. 3) All piglets were injected with tylosin
10% on days 7 and 15 of life at 10mg/Kg bw; 4)
Antibiotic treatment in feed with Amoxicillin premix
98% (dose rate : 0,5Kg/Ton of feed) continuously from
12 to 20 Kg bw, with Acetilisovaleriltilosina premix 5%:
1,00Kg/TN continuously from 20 to 30 Kg bw, Tiamulin
10% at 1 Kg/Ton + CTC 15% at 1,5 Kg/Ton and from 70
Kg to slaughter with Acetilisovaleriltilosina 5%:
0,5Kg/Tn + CTC 15% 1,5Kg/Tn in alternative weeks.
5)Hits with quicklime at entry of each fattening building
and between buildings, 6) Gilts: also received an
injection of 10cm Tylosin 10% and feed medicated with
Acetilisovaleriltilosina 5%: 1,00Kg/Tn during 30 days
On December 19th 2008, medication in growers and
fatteners was changed to Tiamulin 10% at 1 Kg/Tn +
CTC 15%: 1,5 Kg/Tn since day 101 to 110 of life, and
Tylvalosín 5%: 0,5 Kg/Tn + CTC 15% 1,5Kg/Tn, for
one week, then two weeks with no medication, then one
week medication
On May 6th 2009, fecal samples of animals of 50, 70,
100 and 130 days of life were sent for PCR testing
On June 25th 2009, medication was once more changed
in the finishing phase, to a medicated feed only first week
of each month with 0,5 KG/Tn of Acetilisovaleriltilosina
5% and 1 Kg/Tn of CTC 15%.
All data werw analyzed and processed by the SPPS
statistical programme.
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Results
Kilos pork sold and FC before and after the medication
can be seen in Table 1.
Table 1.
Date
Animals
Kg. Sold
Average weight at
slaughter
Feed Consumption
FC
% Mortality Site 3

*p < 0,001

before Treatment
01/01/2008 to
31/10/08
3795
358595
94,49

Post Treatment
01/11/08 to
31/12/08
6528
711830
109,04*

1598290
4,45
4,42

2305457,5
3,23*
2,51*

PCR was negative for Brachispyra hyodisenteria.
Discusion
Results show that SD can be successfully managed with
a proper management of hygiene and disinfection as well
as the right selection of antibiotics, without the need of
depopulating the farm.
Bibliografía
1. Harris D.L y col. 2000. Swine Dysentery. Swine
Diseases. 8va Ed. p. 309-325
2. Rajska M; y col. 2008. Experience with control
programme of swine dysentery in a typical Polish pig
units.Scientific Publications Novartis. Durban. p 70.
3. Picco L. y col. 2008. Swine Dysentery Eradication
Program in large farm with thee site productionby
strategic management and medication. Scientific
Publications Novartis. Durban. p 66.
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Introduction
Lawsonia intracellularis (LI) can cause proliferative
Enteropathy (PPE) or porcine intestinal adenomatosis
(PIA) in post-weaned pigs, with a negative impact on
modern swine production. There have been several
reports of this disease in many countries around the
world. Across Asia, there is a very high level of infected
farm. In Thailand, the study of the prevalence of LI
indicated that there is widespread infection of LI (1). The
infection dynamic data of this disease in post-weaning
pigs to fattening pigs from pigs farms located in 4
regions of Thailand should provide important data for
prevention and control of LI infection. Therefore, the
objective of this study is to investigate the naturally fecal
shredding of LI infection in weaning to fattening pigs
from 4 swine farms in Thailand in 2010.
Materials and Methods
The fecal shredding study was conducted on 4 positive
LI swine farms (from central, northern, north-eastern and
southern parts of Thailand) to investigate the pattern of
naturally fecal shredding of LI in weaning until fattening
pigs in 2011 by using multiplex PCR. Briefly, fecal
samples (10 g/pig) from 120 pigs were dynamic taken
from 30 pigs per farm at the age of 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24 and 26 weeks; respectively. Total DNA
was extracted from feces. The puriﬁed DNA was
ampliﬁed by a multiplex PCR for LI, Brachyspira
hyodysenteriae (BH) and Salmonella spp. (SA) using the
specific primers with specific PCR conditions (2).

Conclusions
The 4 kinds of dynamic LI infection of weaning pigs
until fattening pigs from 4 swine farms in Thailand in
2011 were reported and these different pattern data from
fecal shredding of LI infection in different 4 regions of
Thailand may be useful for prevention and control of this
disease in Thailand in the future.
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Results and Discussion
The result indicated that there were four patterns of
shredding of LI in weaning until fattening pigs. The first
pattern was detected in the early post-weaning, growing
and fattening period (duration of shredding for at least 20
weeks) in Trung farm in the soutern herd farm, the
second pattern was detect in the early growers until
fatterning period (duration of shredding for at least 10
weeks) in Ratchaburi farm in the central herd farm while
no infection (heavy use of antibiotics) and low LI
infection (moderate use of antibiotics) in Payao farm in
the northern herd farm and in Khonkane farm in the
north-eastern herd farm were the third and fourth pattern
of shredding (Figure 1)

Figure 1. Onset and duration of shredding of LI plotted
for four swine LI positive farms located in Payao
(northern part), Khonkane (north-eastern part),
Ratchaburi province (central part) and in Trang province
(southern part); respectively. The 120 pigs were
examined for positive LI at weaning and every second
week until slaughter.
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Introduction
Pathological findings at slaughter can be a suitable tool
to have an insight on the health status of the pigs on a
farm. Regarding the respiratory system the reasons for
damages of the lung often seem to have a multi factorial
cause (1, 4). The aim of this study was to examine the
relationship between the clinical health of pigs, housing
conditions, farm management and the presence of
respiratory pathogens assessed on the farm and their
influence on pathological findings of the lung and pleura
at slaughter.
Materials and Methods
A total of 600 pigs from 10 Bavarian finishing farms
were included into this study. Samples were taken in the
mid of fattening period (60 kg BDW) and 14 days prior
to slaughter. Serological examination for Actinobacillus
pleuropneumoniae antibodies and nasal swabs for
detection of Mycoplasma hyopneumoniae using PCR
were made at both dates. Housing conditions (NH3, air
humidity, air speeds and ambient temperature) and a
coughing index were rated. At slaughter a lung score (2)
of all animals was made and surface swabs of the pleura
were collected for a Multiplex-PCR for detection of
Mycoplasma hyorhinis and Haemophilus parasuis.
Results
Table 1. Relation between the detection of M.
hyopneumoniae or APP and the occurrence of pleurisy or
pulmonary changes.
Pathogen on farm

Pleurisy
(at slaughter)

Lung score
(at slaughter)

APP
(Antibodies)

p = 0,097

p < 0,87

M. hyopneumoniae
(PCR nasal swabs)

p < 0,001

p = 0,01

A significant relationship between the presence of M.
hyopneumoniae, an increased coughing index and the
NH3 concentration in the breathing air and the
occurrence of pleurisy at slaughter could be shown.
Regarding the lung score the detection of M.
hyopneumoniae on the farms and the climate score have
a significant influence on the degree of pulmonary
changes. The detection of APP-antibodies had no impact
on the lung score or occurrence of pleurisy at slaughter
(Table 1 and Table 2).
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Table 2. Relation between non infectious co-factors and
the occurrence of pleurisy or pulmonary changes.
Non infectious agent

Pleurisy
(at slaughter)

Lung score
(at slaughter)

Coughing index

p < 0.001

p = 0.22

Climate

p = 0.305

p < 0.001

NH3

p < 0.001

p= 0.4

None of the surface swabs of the pleura at slaughter were
positive for H. parasuis, only 0.5% were positive for M.
hyorhinis.
Conclusions and Discussion
The presence of M. hyopneumoniae on the farm, the NH3
concentration in the breathing air and the coughing index
seem to be useful and measurable tools to rate the
occurrence of pleurisy respectively pulmonary changes
at slaughter. In opposite to other investigations (1, 3) the
detection of antibodies against APP had no influence on
the pathological findings at slaughter. But the
seroprevalence on the farms was low for APP in this
investigation. H. parasuis and M. hyorhinis, typical
pathogens for polyserositis, had no impact either on
pleurisy or the lung score in this study.
References
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Introduction
Respiratory diseases (RD) in pigs have a tremendous
economic impact due to losses by decreased weight gain
and feed conversion rate (1). Despite a M.
hyopneumoniae vaccination rate of 70-80% of piglets,
repiratory diseases are a problem in Germany. Aim of
this investigation was, to find answers to the question
why the lung health status of pigs was declined during
the last years.
Materials and Methods
Over 15.000 lungs from pigs of 150 swine farms
throughout Germany were examined. The pigs all
suffered respiratory diseases. After clinical examination
of animals, their lungs were scored at slaughter
according a modified BLAHA system (Table 1).
Table 1. Modified lung scoring system BLAHA (1996)
Main lobes:
MLO
ML1
ML2
ML3

Lung lesions :
none
< 10%
10 - 30%
> 30%

Cranial lobes:
CL1
CL2
CL3

Lung lesions:
< 10%
10 - 30%
> 30%

CL3 % ∑ CL %
(n)
(n)

non vaccinated
(n = 2212)

69
(1526)

20
(442)

14
(310)

5
(111)

39
(863

FLEXcombo®
(n = 6622)

72
(4768)

21
(1391)

18
(1192)

9
(596)

48
(3179)

Suvaxyn® MH One
(n = 896)

84
(753)

19
(170)

13
(117)

2
(18)

34
(305)

Due to an unsatisfactory effect of FLEXcombo® (48%
lungs in total with M. hyopneumoniae-related lesions in
cranial lobes), pigs were vaccinated monovalently with
Suvaxyn MH One. The above mentioned 896 lungs
(Table 2) were from the first pigs six months after the
switch from FLEXcombo® to Suvaxyn® MH One.
These preliminary data show a tendency in reduction of
lesions in main lobes (84% vs 72 %) probably based on
the reduction in pneumonic lesions of cranial lobes (34%
vs 48%) by avoiding Mycoplasma induced secondary
infections. Further lung checks for control are in progress.
When interpreting the results you have to consider, that
all these lungs were preselected material.
Conclusions and Discussion
Lung scoring is a valuable tool within diagnostics of RD
in pigs. Losses up to 80 g/day according to severity of
lung lesions can be calculated (3). The vaccination
scheme as well as the vaccine has to be adapted to the
single farm. Assuming, that the immune system is more
attracted by PCV antigen compared to immunologically
inert M. hyopneumoniae, a monovalent vaccine against
M. hyopneumoniae could be of advantage in these cases.
Convenience of a mixed vaccine is irrelevant when
efficacy is lacking.
References
1. Maes D et al (2008): Vet Microbiol 126, p297-309
2. Dubosson CR (2004): Vet Microbiol 102, p55-65
3. IQ Agrarservice GmbH, Osnabrück
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Results
The biggest part of 6622 pigs was vaccinated with
FLEXcombo® (MycoFLEX® and CircoFLEX®,
Boehringer Ingelheim) against M. hyopneumoniae and
PCV2, both components mixed in one injection. These
lung scoring results are comparable to the 2212 lungs of
non-vaccinated animals (Table 2). Histological
examination of lungs from FLEXcombo® vaccinated
animals showed M. hyopneumoniae typical BALT
(brochus-associated lymphoid tissue)-hyperplasia. The
proof for the causative agent was performed by real-time
PCR (2) which resulted in the evidence of REP and/or
ABC M. hyopneumoniae specific genome fragments.
Viral infections (PRRS, Influenza) and other bacterial
infections were excluded.

ML0 % CL1 % CL2 %
(n)
(n)
(n)
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Pleurisy and pericarditis were also included in the
scoring, evalution and statistical analysis is in progress.
Lungs with typically M. hyopneumoniae-related lesions
were further examined pathologically-anatomically,
histologically and bacteriologically/virologically .

Table 2. Lung scoring results of vaccinated and nonvaccinated pigs
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Efficacy of treatment with Tildipirosin (Zuprevo ) compared with Tulathromycin (Draxxin®) treatment
or vaccination, in controlling Haemophilus parasuis infections
Thomas Voss1, Alex Eggen3, Stefan von Rueden2, Stephan von Berg2
1
Veterinary Practice, Vet-Team Sögel, Germany,
2
MSD Animal Health/Intervet Deutschland GmbH, Unterschleissheim, Germany
3
MSD Animal Health, Boxmeer, The Netherlands
Introduction
Lung infections are still a major issue in pig production.
Haemophilus parasuis (HPS) is one of the main
pathogens in Germany especially in the nursery unit,
causing severe economic losses. Control strategies can
be either piglet and/or sow vaccination, or antibiotic
treatment in suckling pigs and weaners.
In this study a farm with a clear history of Haemophilus
parasuis was assessed, and various approaches were
undertaken for controlling the infection, including
vaccination and different treatment strategies.
Material and Methods
The trial farm in north-western Germany houses 380
sows. It operates a one-week cycle, weaning the piglets
at 26 days of age. The sows are vaccinated against Swine
Influenza A, PRRSV and Porcine Parvovirus/Erysipelas.
Their offspring are treated with a two-dose vaccine
against M. hyopneumoniae and a single dose vaccine
against PCV2.
On their first day of life, the piglets are treated
intramuscularly with iron dextran, amoxicillin and
tulathromycin. Later treatments are administered as
required.
In spring 2011, a severe respiratory infection occurred,
characterized by swollen joints and increased mortality.
Post mortem diagnostics revealed a single infection with
Haemophilus parasuis, serotypes 1, 5 and 6.
Having reviewed the historic data concerning the nursery
pigs particularly with respect to mortality and treatments,
it was decided to split different treatment measures into
four separate periods, as indicated in Table 1.
Following a period without vaccine or antibiotics, the
first treatment regime was vaccination of the piglets with
a combined M. hyopneumoniae / HPS vaccine. The
second involved treatment with tulathromycin at
weaning, and the third, tildipirosin treatment one week
after weaning. Statistical analysis was conducted using
GraphPad Prism 5.0. Differences between groups were
determined using the T-test and analysis of variance
(ANOVA) (p-value < 0.05 was considered significant).
Table 1. Treatment regimes by period
Period
1
2
3
4

Dates
11.3.11–27.4.11
28.4.11–22.7.11
23.7.11–20.9.11
21.9.11–17.11.11

Comment
no treatment
Vaccination HPS/Mhyo.
Tulathromycin
Tildipirosin
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Results
The results are collected in Table 2.
Table 2. Mortality and frequency of treatment by period
Period

Piglets (n)

1

1255

1.52%

Frequency of
Treatment
12

2
3

2207
1628

1.45% a
1.60% a

14
13

4

1720

0.47% b

1b

Mortality

a: no statistical significance compared to control group
(1 vs. 2: p = 0.4455), (1 vs. 3: p = 0.74)
b: statistical significance between all groups compared to
group 4 (p < 0.05).
HPS/Mhyo vaccination in Period 2 produced no changes
in either mortality or the requirement for treatment of
acute lung infections. The same was true for Period 3,
treatment with tulathromycin. Furthermore, at the end of
the suckling period, a second treatment with
tulathromycin was needed because of a recurring HPS
infection. In Period 4, with tildipirosin administered on
day 35 of life only, there was a statistically significant
reduction in both mortality and the frequency of
treatments required (T-Test; p < 0.05).
Conclusions and Discussion
In the nursery phase, lung infections may lead to
increased mortality and a greater need for antibiotic
treatment. The most recent macrolide antibiotic,
tildipirosin, proved capable of significantly reducing
mortality and frequency of treatments.
This can be explained by tildipirosin’s high level of
concentration in the bronchial fluids, its bactericidal
effect against HPS and its long duration of action. In this
case, a single injection led to a significant improvement
in lung health during the nursery phase, and thus to
increased profitability.
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Field experience of different vaccination strategies against Actinobacillus pleuropneumoniae infection in
fattening pigs in Korea
Sung-Ho Moon1, Young-Soo Lyoo² Myung-Hyee Kim³, Seung-Won, Suh³
NACF Moguchon, Kimje, Korea²Konkuk university, Seoul, Korea³MSD A.H, Seoul, Korea
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Introduction
In South Korea, respiratory diseases frequently occur by
the seasonal changes, of which, those involving
Actinobacillus pleuropneumoniae serotype 2, 5
infections, in particular, cause severe damages. To
improve disease control, the larger pig breeding
companies carry out farrowing and fattening on separate
sites. However a mortality rates caused by , A.
pleuropneumoniae (App) remain high when the seasons
change. In this study, mortality rate and productivity on
fattening farms using a conventional vaccination strategy
were compared with those using a different strategy
which proposed by Sjölund and Wallgren.
Materials and Methods
Data from 17,536 pigs reared using the new vaccination
strategy during 2010-11 were compared with the data
from 11,693 pigs reared under the conventional regime
during 2009-10. Under the new system all piglets on
farrowing farms were vaccinated against A.
pleuropneumoniae twice with an interval of two weeks.
Thirty days after arrival on fattening farms, pigs received
further a dose of vaccine (2ml). Percentage reared and
FCR during the fattening-finishing period were recorded,
and the farmers were questioned about the extra
vaccination . In addition, lungs lesions were examined at
the slaughter house (of 1,213 pigs from 13 fattening
farms in 2010, and of 831 pigs from 11 farms in 2011).

Finished pigs (n)

10,880

16,503

% reared

93.0

94.1

Start of fattening -Total weight (kg)

351,660

576,370

Start of fattening -Av. weight (kg)

30.1

32.9

Total weight gain (kg)

868,739

1,310,245

Average weight of finished pig (kg)

112

114

Total feed (kg)

2,855,130

4,138,630

FCR

3.29

3.16

Table 2. Economic benefit comparison between strategies
Invested
(A)
Return
(B)

Vaccine
cost
gain in
% reared
improved
FCR

Total (won)
15,782,400 (17,536 x 900)
No. growers at start x vac cost (won/pig)
30,246,093 ( 17,536 x 1.1% x 156,800)
No. growers at start x gain in % reared x
price of grower (won/pig)
81,759,288 (1,310,245 x 0.13)
Total weight gain(kg) x FCR improvement
96,222,981
Return (B) – Invested (A)

Benefit
(C)

Table 3. Lung lesion comparison between before and
after new strategy adoption
2009-10

2010-11

No. lungs examined

1,213

832

Mycoplama score

27.4

27.8

% Pasteurellosis +ve

390 (32.1%)

254 (30.5%)

% Pleurisy +ve

443 (36.5%)

297 (35.7%)

% App +ve

543 (44.7%)

351 (42.2%)

References
1. Disease of swine 8th, ch26 actinobacillus
pleuropneumonia Pp343~354
2. Sjölund and Wallgren Acta Veterinaria Scandinavica
2010, 52:23 Field experience with two different
vaccination strategies aiming to control infections
with Actinobacillus pleuropneumoniae
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Conclusions and Discussion
The results of an additional vaccine showed
improvements in the FCR and % age reared days to
market. The overall economic benefit was amounted to
about 100,000,000 KRW. This new strategy not only
improved lung lesions but also brought great economic
advantage to farms.

Growing pigs - start of fattening (n)

2009-10
2010-11
(Conventional
(New strategy)
strategy)
11,693
17,536
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Results
The results (Tables 1 and 2) demonstrated significant
benefits for the new vaccination system in % age reared
(2010-11, 94.1%: 2009-10, 93.0%) and FCR (3.29 in
2009-10 reduced to 3.16 in 2010-11. While the 2010-11
total vaccination cost was 15,782,400won(KRW), the
return from the improvements in rearing rate and FCR
was 112,005,381won(KRW), a considerable benefit
overall. The lung lesion examinations (Table 3) showed
that in 2009-10, 542 pigs (44.7%) were positive for
A.pleuropneumoniae, but in 2010-11, 351 (42.2%) pigs
were positive. Furthermore, the additional vaccination
received positive responses from the farmers of the
fattening units.

Table 1. Production performance comparison between
before and after adoption of new vaccination strategy
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Severe consequences of stopping vaccination against PCV2 and Mycoplasma hyopneumoniae
K Havn1, CS Kristensen2, H Bak 3
Svinevet Practice, Haderslev, Denmark, 2Pig Research Centre, Danish Agricultural and Food Council, Kjellerup,
Denmark, 3Boehringer Ingelheim AS, Copenhagen, Denmark. Kristian@svinevet.dk
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Introduction
Both PCV2 and Mycoplasma hyopneumoniae (M hyo)
vaccination of piglets is widely used in pig producing
countries. However, with a good and stable production
after a period of vaccination, farmers might wonder
whether the infective agents have been eliminated from
the herd, encouraging them to stop the vaccination
program.The present paper describes the negative
consequences of stopping a well-established vaccination
program in three herds buying piglets from the same
supplier.
Materials and Methods
The sow herd holds 970 sows and weans 500 pigs a week,
which are sold to 3 wean to finishing herds in a 7-week
cycle with 2X500 pigs to herd 1, 4X500 pigs to herd 2
and 1X500 pigs to herd 3. In the farrowing unit piglets
were vaccinated against PCV2 and M hyo at 3 weeks of
age with CircoFLEX® and MycoFLEX® mixed in the
same syringe (FLEXcombo ®, Boehringer Ingelheim).
Herd 1 and 2 runs all-in all-out by by room, and efficacy
reports (e-reports) are regularly prepared. Herd 3 does
not provide e-reports.
When vaccination had been practiced for 1½ year, it was
decided to stop vaccination, because clinical signs of
PCV2 and M hyo were absent and blood sampling in
herd 1 and 2 showed no/low detection rate of PCV2. One
cycle of pigs (7x500 pigs) were left non-vaccinated. The
non-vaccinated pigs were clinically observed in all 3
finishing herds, and in herd 1 and 2, blood samples were
taken in late finishing. E-reports were collected from
herd 1, because this was the only place where data from
the non-vaccinated pigs could be differentiated from
vaccinated pigs. Data for antibiotic prescriptions was
collected from the Vetstat database and g/ml prescribed
recalculated to daily doses per 100 pigs (ADD/100
pigs/day) using formulas from Vetstat.
Results
The clinical picture of the non-vaccinated pigs was the
same in the 3 finishing herds, and the non-vaccinated
pigs clearly differed from vaccinated batches preceding
them. Shortly after entering the finishing unit, growth of
the pigs became uneven, and a few weeks later, pigs
started coughing. During finishing, wasting pigs showed
up, and at the time when the pigs normally had been
slaughtered, a number of pigs were still not ready for
slaughter (13% in herd 1). A high PCV2 virus load was
detected by PCR in blood samples from non-vaccinated
pigs. E-reports from herd 1 showed reduced growth
already in the early finishing (>30 g/day, increasing to 50
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g/day). In late finishing, the feed conversion rate
increased dramatically (+0.4 FE/kg gain). Monthly
antibiotic prescriptions increased by 1.3 ADD/100
pigs/day or 46% in the 2 months, where non-vaccinated
pigs were in the finishing barn compared to before and
after (Figure 1).
Figure 1. Daily doses of antibiotics (ADD) prescribed to
non-vaccinated finishers in herd 1 compared to
vaccinates (PCV2+M hyo) before and after.

Conclusions and Discussion
PCV2 and M hyo were well-controlled through piglet
vaccination in 3 finishing herds and clinical signs were
absent. Discontinuing the vaccination resulted in
severely reduced performance, and the pigs showed
obvious clinical signs of both infections in all 3 herds.
These findings confirm that PCV2 and M hyo can still be
present in vaccinated herds, though clinically unnoticed
and sometimes below the detection limit of routinely
used sampling schemes. To stop vaccination in such a
situation can be very expensive to the farmer, when the
hidden infection breaks through, not only due to
expenses from diseased pigs, but even more because of
increased feed costs.
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Head-to-head comparison of 1- and 2-ds Mycoplasma hyopneumoniae (M hyo) vaccination programmes –
a field observation
N Schulze-Thier1,
Veterinary Practitioner, Ascheberg, Germany, Schulze-thier.norbert@web.de

1

Introduction
M hyo is the primary pathogen involved in Enzootic
Pneumonia. Coughing is the main clinical sign, but is not
pathognomic. Though 1-ds M hyo vaccines have proven
to be effective in reducing losses associated with M hyo
infection and shown to be as effective as 2-ds products1,
discussion in the field still continues. The objective of
this field observation was to compare the efficacy of a 1ds and 2-ds vaccination programme in a farrow-to-finish
farm that experienced coughing despite vaccination
against M hyo.

Table 1. Lung lesion prevalence
Result
PN0*
PN1*
PN2/3*
Pleuritis*
CVL*

1-ds
34/41 (83%)
4/41 (10%)
3/41 (7%)
1/41 (2%)
4/41 (10%)

2-ds
26/35 (74%)
7/35 (20%)
2/35 (6%)
0/35 (0%)
8/35 (23%)

*PN0: no lesions, PN1:<10% lung tissue affected, PN2/3: >10%
affected, CVL: Cranioventral lung lesions (Mycoplasma-like)

References
1. Baysinger A. et al. (2008). Proc Allen D Leman
Swine Conf, p. 25.
2. Blaha et al. (1994). Dtsch Tierarztl Wochenschr.;
101(7):264-7
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Conclusions and Discussion
This head-to-head field observation comparing a 1-ds
and a 2-ds M hyo vaccine indicates that both provide the
same level of clinical efficacy. M hyo vaccines will not
prevent coughing, and a thorough diagnostic investigation is needed to assess the impact of different respiratory pathogens in a field case. In this specific farm
PRRSv, SIV and possibly APP were part of the respiratory disease complex. The conclusion from this field
observation is, that in herds that experience coughing
though vaccinating against M hyo changing the M hyo
programme is not a sustainable solution. In contrast, a
holistic approach would be advised taking into account
other respiratory pathogens and management procedures.
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Materials and Methods
The study farm was a 300 farrow-to-finish sow herd,
with 1,800 nursery and 2,000 finishing places, and a 4week production rhythm. In February 2010 PRRS vaccination of piglets was ceased and the former 1-ds M hyo
vaccine was exchanged for a new one that was applied in
a licensed mixture with a PCV2 vaccine on day 18
(3 days before weaning). Coughing was observed in the
grow-finish unit in autumn 2010. Based on these findings,
the M hyo vaccination schedule was changed again.
From January 2011 onwards a 2-ds vaccine was applied
in the first week of life and concurrently with the PCV2
vaccine at 18 days of age. Coughing continued in the
nursery and the grow-finish unit. Diagnostics in March
and May 2011 revealed that M hyo was present, with
8/10 pigs being antibody positive in finishing. Slaughter
checks indicated M hyo like lung lesions and
histopathology confirmed involvement of M hyo.
However, other pathogens were prevalent, too: 10/10
pigs had high PRRS-antibody titers, 6/10 were positive
for SIV antibodies, and 6/10 for APP antibodies. Based
on these findings it was decided to evaluate if the M hyo
vaccination schedule has an influence on the clinical
presentation. Two batches of piglets were randomly
allocated by litter to two treatment groups, and marked
with coloured ear-tags. One group was vaccinated with
the 1-ds M hyo vaccine, the other one with the 2-ds
product. Management was the same in both groups.
Groups were observed for clinical signs and for a subset
of pigs (same cut for both treatment groups) lung lesions
were evaluated at the slaughterhouse using a modified
version of the scoring method published by Blaha et al.
(1994). Blood samples were taken from 20 pigs at the
end of finishing and tested for antibodies against PRRSv,
SIV, APP and M hyo.

Results
No differences were observed in the clinical presentation
(coughing) and the prevalence of lung lesions between
the two treatment groups. Results of the slaughter check
are summarized in table 1.
At the end of finishing 10/20 samples tested positive for
M hyo antibodies, 3/20 questionable, and 7/20 negative.
For Influenza only 3/20 were positive, for APP 13/20
and for PRRS 17/20 with variable titres.
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Field study: the efficacy of Mycoplasma hyopneumoniae one dose vaccination to lung lesions of slaughtered pigs

1

M Makhanon1, K Wongkaveewit1, W Ritthiwigrom1
Technical Service, Novartis (Thailand) Ltd., Bangkok, Thailand
metta.makhanon@novartis.com

Introduction
Vaccination against Mycoplasma hyopneumoniae (MH)
by bacterin vaccine is normal practice in pig farms. The
more convenient vaccination is one-dose application in
piglets during weaning1, 2, 4. This study aims to evaluate
the efficacy of one-dose MH vaccines (PneumoSTAR®
Myco) to lung lesions at slaughter in the endemic area.
Materials and Method
Selecting a farm in Southern part of Thailand where M.
hyopneumoniae was endemic. The weaning pigs were
divided into two groups of 450 pigs. The control group
received no MH vaccination and the vaccinated group
received PneumoSTAR® Myco 1 ml on the weaning day
(23 days old). Both groups were feed and managed under
the same conditions and with the same medication
program. Lung scoring was conducted at the
slaughterhouse. Statistical analysis of lung score was
ANOVA (p<0.05).
Result
Mean lung score of the two groups are shown in Table 1.
The significant difference is P=0.002.
Table 1. Mean Lung score (+ S.D.)
Group
Vaccinated
Control

Mean lung score +S.D.
6.31+7.81
27.22+22.11

P-value
0.002

Discussion
According to the present study, mean lung score of the
two groups is significantly different (P=0.002). Although
many studies showed that MH bacterin vaccination
cannot prevent the transmission of MH between pigs, the
vaccinated pigs have lower lung lesions and better ADG
than non-vaccinated pigs under the same field
conditions1,4,5,6. The present results confirm the previous
study that MH vaccination can reduce lung lesions of
slaughtered pigs. Furthermore, the MH vaccine alone
may not be enough to eliminate mycoplasmas and other
respiratory diseases present in herds1,2,3,5,6. Antimicrobial
application together with MH vaccination are necessary
for effective prevention and control of mycoplasmal
pneumonia and other respiratory diseases.
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Comparison of PCR-results of broncho-alveolar lavage samples and tracheo-bronchial swab samples in
a pig farm
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Introduction
Broncho-alveolar lavage (BAL) is an established
diagnostic standard for swine respiratory disease
complex. An easier collection method, tracheo-bronchial
swabbing (BS) has been described in France. To
compare the results of both collection methods, double
samples were tested by PCR for pathogens which
comprise the swine respiratory disease complex.
Materials and Methods
The study was carried out in a farm in northwestern
Germany where respiratory symptoms regularly occurred
in the nursery during the last months. Two collection
methods were used: 1.Tracheo-bronchial swabs were
collected from eleven four-week-old piglets and twelve
10-week-old piglets. 2. Directly after that piglets were
anesthetized and broncho-alveolar lavage was carried out
transtracheally according to the Nienhoff-method (1).
The piglets had not received any antibiotic treatment
before the day of sampling.
All samples were sent to the Gesellschaft für innovative
Veterinärdiagnostik mbH (IVD) in Hannover, Germany
and tested by PCR for pathogens which comprise the
swine respiratory disease complex like Mycoplasma
hyopneumoniae (Mhyo), Haemophilus parasuis Species
(Hps) and virulence markers (Hps+vir), Actinobacillus
pleuropneumoniae (App) and a few more pathogens.

PCR pos
App

4 weeks old

Total

BAL

BS

BAL

BS

BAL

0

0

10

6

10

6

11

a

Hps+vir

11

c

Total tested

11

Hps

10 weeks old

BS

b

6

12

12

23

a

18b

c

11d
23

d

0

12

11

23

11

12

12

23

Different letters mean statistical difference (p<0,05)
also from pharynx and upper trachea. BS samples are
likely to be contaminated on their way through the mouth
and pharynx and are therefore only suitable for PCR
testing. However, results have to be interpreted carefully,
because PCR detects the presence of defined pathogens
with certainty, but not that of clinically relevant
infections. Sterile transtracheally collected BAL-samples
are very clean and therefore also allow cultural bacterial
examinations. As first colonization of Hps and App takes
place in the pharynx area (2) a higher detection rate in
the BS samples was to be expected especially in the
group of younger piglets.
The study suggests both methods are suitable for
identifying time of initial contact and prevalence of
colonization of tested pathogens. BS-sampling is
however much less laborious than BAL-sampling and
can be performed more easily and quickly so it seems a
good option for convenient sampling larger numbers of
animals.
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Results and discussion
Results showed a high overall correlation of 94%
between the two collection methods. Variations occurred
mainly in the Hps, Hps+vir and App samples from the
younger piglets. As shown in Tab.1 BS samples
delivered more positive results for App and Hps /
Hps+vir compared to BAL samples. The differences in
App were not statistically significant (p=0,35) whereas
the results for Hps and Hps+vir were significantly
different (p<0,05). The main differences occurred in the
group of young piglets.
BAL-sample collection by the Nienhoff-method delivers
material directly from the distal trachea and the upper
bronchia, whereas the mucus collected by BS originates

Table 1. positive PCR-results for BS and BAL
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Eradidication of Actinobacillus pleuropneumonia serotype 2 in sowherds by medication with florfenicol
Jesper Eriksen1, N.P Bisgaard1
1
Danvet, Hadsten, Denmark
Introduction
In Danish sowherds succesfully eradication of App has
been done by medication with Baytril. The treatments
were given to sows and piglets for 14 to 21 days. The
efficiency rate for the model is not known but is
estimated to about 70%. After the ban of flourquinolones
in Denmark we have been looking for other possibilities
for eradication without depopulating the farm.
Florfenicols have some of the same characteristics as
flourquinolones. Therefore it was decided to perform
tests to see if eradication was possible with florfenicol
without depopulating.
Materials and Methods
Two 800 sow herds were pointed out in 2007 and the
programme was initiated.
Inclusion criteria were:
App 2 positive by bacteriology and serology
Full App 2 sensivity to florfenicols
No pigs between 4 weeks and 7 month on farm.
Upstart production of own replacement.
Motivated and reliable staff.
The treatment were performed in 21 days with the
following dosage scheme.
All adults were injected IM day 1 and day 21 with
Florfenicol 300 mg per 20 kg and from day 1 and to day
21 daily given orally 46 mg. per 9 kg. bodyweight .
Piglet were injected IM Monday, Wednesday and Friday
with 300 mg. per 15 kg of bodyweight.
All pigs in the herd the last medication day were
regarded as free of App 2.
The sows were tested by serology starting 27 month after
the elimination programme. 20 sows were bled each
month for a 6 month period and after that yearly testing.
The bloodsamples were testet in ELISA test at
Veterinærinstitutet, Copenhagen.
Results
No tests on the farms has until now (jan2012) shown
positive reaction to App 2.
Nevertheless sideeffects were seen in reproduction. The
sows serviced in the treatment period showed low
pregnantrates and later on lower total born pigs in sows
inseminated in this period(see table below)
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The above findings is similar to to what is experienced in
the eliminationprogrammes with flourquinolones.
Furthermore we saw outbreak of glssers disease in the
piglets two month after the treatment period. It is not
possible to connect this with the treatment but it is also
similar to what is experienced in the eliminationprogrammes
with flourquinolones.
Conclusions and Discussion
Elimination of App serotype 2 from sowherds is possible
without depopulation by using florfenicol for 3 weeks.
It is important to be aware of the sideeffects. The
reproductive sideeffects can be avoided by moving the
animals at risk to another site and start medication here
when they have reached 4 weeks of pregnancy.
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Comparison of TTV2 viral genomic loads in piglets with and without diarrhea
Favero, C.M.1, Castro, A.M.M.G1, Baldin, C.M.1, Ferrari, K,L, Dias, R. A.1, Brandão, P.E.1, Richtzenhain, L.J1.
1
Department of Preventive Veterinary Medicine and Animal Health, FMVZ-USP, São Paulo – Brazil
faveroci@gmail.com
Introduction
Torque teno sus viruses (TTSuV) are small non
enveloped virus with circular single strand DNA genome,
classified within genus Iotatorquevirus of the
Anelloviridae. In pigs two distinct TTSuV species were
identified, TTSuV1 and TTSuV2 and their potencial as a
pathogen on disease occurrence is under debate1. TTV
infects a relatively high proportion of animals that are
apparently healthy but despite the infection by TTSuV
does not lead to disease, it is possible that TTSuV
infection can influence the development of some diseases,
like PCVAD, or even affect their outcome2. The aim of
this work was to determine TTSuV-2 genomic DNA load
in diarrheic and non diarrheic fecal samples from piglets
and compare whether the diarrheic animals shed greater
viral loads than non diarrheic animals.
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Results
DNA log 10 mean value between diarrheic and non
diarrheic groups are shown in Figure 1. Viral load shed
by diarrheic group ranged between 103 – 107 while for
the non diarrheic ranged between 101 – 105. Assuming a
normal distribution and equal variances, a significant
difference was observed between groups with and
without diarrhea (p <0.001) (being the average of the
diarrheic group bigger than non diarrheic), using the t
test for independent samples.

Discussion
This is the first report investigating TTVSuV2 load shed
by diarrheic and non diarrheic piglets. It has been shown
that in humans, imunossupression can induce an increase
in TTV viral load. Since PCV2 are known to be
immunocompromised, a TTSuV qPCR study was
conducted with PCV2 negative and positive serum from
piglets. The authors did not find differences in TTSuV
viral load from PCV2 affected and non-affected groups
and the viral load was not altered by clinical severity of
the disease4.Otherwise in Spain, a significant difference
was found between PCV2 affected and clinically health
animals, TTSuV2 viremia loads continued increasing in
pigs developing PCVAD, while this not happen in
healthy animals. It seems that PCV2 positive animals
were unable to solve the TTSuV2 infection while healthy
pigs can limit the viremia load due the functional
immune system5. TTSuV2 was not associated with
diarrhea in piglets but it is possible that sick animals with
weakened immune system have a higher viral replication
and excretion, being an important source of infection.
Another possible explanation is that due to inflammation
caused in gut, a wide amount of infected cells can be
eliminated by peeling of the epithelium. Further studies
are needed to elucidate the real role of TTSuV2 in pig´s
disease.
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Materials and Methods
Total DNA was isolated from 30 fecal samples of piglets
with (15) and without diarrhea (15) belonging to 3
different pig farms from São Paulo state, Brazil. A
sample volume of 200 μL was used to extract DNA by
phenol:chloroform:proteinase K protocol with a final
eluate of 30 μL sterile water. SYBR green real-time
quantitative PCR assays was performed using primers
described by Segalés et al., (2009)3. Each 20 reaction
contained 10 μL of SYBR green Master Mix (Fermentas,
Canada) 4 μL of extracted DNA, 0.4 μL of each primer
(10 μM) and 5.2 μL of sterile water. PCR conditions
were: 10 min at 95°C, 1 min at 60°C and 40 cycles of 15
s at 95°C, 1 min at 60°C, run on a StepOne Real Time
PCR
system
(Applied
Biosystems,
Canada).
Comparisons with viral load shed by diarrheic and non
diarrheic animals were done using the log 10 mean
between groups and test test t (Student) for independent
samples. P-value were considered significantly when
p<0.001.

Figure 1. TTSuV2 DNA log10 mean value found in
diarrheic and non diarrheic piglets.
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Introduction
Rotaviruses cause neonatal diarrhea in young children and
many animal species, including piglets. G4P[6] is one
frequent combination of G/P (VP7/VP4) genotypes of
porcine group A rotavirus (PoRV-A) (Gottfried-like) and
human group A rotavirus (HuRV-A) (M37-like) strains.
There are many studies about the interspecies transmission
and genetic reassortment between human and animals
rotavirus strains. A new classification system in which all the
11 genomic RNA segments are used and a new nomenclature
were proposed 4, 5. This study was developed to identify the
NSP1-NSP5/6 and VP6 genes of the PoRV-A strains G4
lineage IX; P[6] sublineage If genotype detected in stool
samples of piglets with three week-old during a neonatal
diarrhea outbreak in a vaccinated pig herd 3.

A

B

Materials and Methods
The RT-PCR assay was performed using VP6 and NSP1NSP5/6 primers 1, 2, 4, 6 based on the new classification system
of rotavirus. RT-PCR products were sequenced using the
forward and reverse primers. The phylogenetic tree and the
nucleotide identity matrix were realized using MEGA 4.1,
and BioEdit softwares, respectively.
Results
The VP6, NSP1, and NSP4 genes presented, respectively,
90.2, 88.6, and 92.5% similarity in nt with porcine rotavirus
strains. The NSP2 showed higher nt similarity with R479
human RV-A strain (91.9%). NSP5/6 analysis exhibited 94.2
to 96% and 89 to 95.5% similarity in nt with human and
porcine rotavirus strains, respectively. Moreover, the NSP3
gene showed higher nt similarity (94.4%) with the bovine
prototype, UK strain. The phylogenetic tree revealed that the
VP6, NSP1, and NSP4 genes clustered with porcine rotavirus
strains. The NSP2 and NSP5/6 genes clustered with human
rotavirus strains. Furthermore, the NSP3 gene grouped with a
bovine rotavirus strain. The nucleotide analysis showed that
the strains belong to the genotype G4IX-P[6]If-I5-Rx-CxMx-A8-N1-T7-E1-H1. In summary, the rotavirus group A
strains presented three genes (VP4, NSP2, and NSP5/6) with
human, one gene (NSP3) with bovine, and four genes (VP7,
VP6, NSP1, and NSP4) with porcine characteristics (Figure
1).
Figure 1. Phylogenetic tree of the NSP2 (A), NSP3 (B), and
NSP5/6 (C) genes from the Brazilian G4-IX P[6]-If porcine
group A rotavirus strain. The G4-IX P[6]-If strain are marked
with a filled circle.
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Conclusions and Discussion
Molecular characterization of the PoRV-A strains exhibited
genes with genetic characteristics found in human, bovine,
and porcine RV-A strains. These findings suggest that
porcine group A rotavirus G4P[6] strain can be one event of
triple reassortment between human, bovine and, porcine
rotavirus strains, reinforcing the evidence for interspecies
transmission between human and animal rotavirus strains.
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Introduction
The diarrhea is the most important health problem in the
suckling and weaned piglets around the world. The
neonatal diarrhea increased the morbidity and mortality
rates in maternity and nursery of pig farms worldwide
causing direct and indirect economic losses to the pig
industry. The rotaviruses are the main viral etiology of
diarrhea in children and young animals of wide variety
species of mammals and birds throughout the world. The
groups A, B, and C rotaviruses are described as causes of
neonatal diarrhea in pigs. However, the RV-A infections
are the most frequently identified in episodes of diarrhea
in piglets throughout the world. The association of the
group C rotaviruses with outbreaks of acute
gastroenteritis in humans, pigs, calves, dogs, and, ferrets
and, the detection in these species has made these viruses
important emerging agents of viral diarrhea. The RV-C is
considered a cause of enzootic diarrhea in neonates and
older pigs. This study was carried out for the
identification of the cause of a neonatal diarrhea
outbreak in a Brazilian pig herd.

Conclusions and Discussion
As all samples were positive for the rotavirus group C
this virus can be considered the causal agent of the
diarrhea outbreak in suckling piglets on a Brazilian pig
farm, described in this study. This group of rotavirus
already was detected in neonate pigs causing diarrhea,
but also already was detected in adult pigs. Usually the
infections with rotavirus are single but the mixed
infection with the other groups of rotavirus it is not a rare
event. Mixed infections have also already been described
in piglets and this association of rotavirus groups can be
intensify the severity of the diarrhea. In summary, the
rotavirus group C is circulating in the Brazilian pig herds
in single or in mixed infections and can be considered a
common cause of neonatal diarrhea in piglets created in a
conventional system of pig production.
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Results
All diarrheic stool samples of this outbreak was
amplified a 270 bp length amplicon of the group C
rotavirus VP6 gene. Additionally, four fecal samples
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Materials and Methods
During December of 2011, an acute diarrhea outbreak
was detected in suckling (≤3-week-old) piglets on a pig
farm located in the State of Santa Catarina, Brazilian
South region. Seven diarrheic stool samples from one
(n=3), two (n=3) and three (n=1) week-old piglets were
collected. The herd had a complete cycle in a
confinement system (all-in/all-out) and good nutritional
and health management practices. The RNA extraction
was performed using 10% to 20% (w/v) of fecal
suspensions in Tris Ca2+ with a combination of
phenol/chloroform/isoamyl alcohol and silica/guanidinium
isothiocyanate methods 1. The rotavirus diagnosis was
carried out in diarrheic stool samples by RT-PCR for the
rotavirus group A using primers designed to amplify a
product with 876 bp of VP4 (VP8*) gene and a product
with 1062 bp of VP7 gene 3, 4. The SN-PCR of the
rotavirus group B was realized using primers that
amplify a product with 434 bp of the NSP2 gene 5. The
RT-PCR for the rotavirus group C was realized using the
primers that amplify a product with 270 bp of the VP6
gene 2, 6.

showed mixed infection with the group A rotavirus and
two fecal samples exhibited mixed infection with
rotavirus groups A and B.
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Introduction
Porcine epidemic diarrhea virus (PEDV) is an enveloped,
single stranded positive-sense RNA virus; it’s an
economically important pathogen of swine, a major
causative etiology agent of porcine epidemic diarrhea
(PED).
During late 2010, the PED outbreak appeared in mainly
pig-producing provinces of China. The morbidity in
suckling piglets reached 100% and result in large
economic losses. Pigs of all ages can be affected and
exhibited different severity degrees of diarrhea and
inappetite.
Materials and Methods
A total of 455 samples were collected from 12 provinces
(57 farms) in China from January to October in 2011
were submitted to the Diagnostic Center for Animal
Diseases of Huazhong Agricultural University. In order
to amplify the full-length of S glycoprotein gene
sequences of the PEDV, primers were designed based on
the published known sequences (PEDV-CV777) of
reference strain. Three overlapping cDNA fragments
spanning the entire S gene were RT-PCR amplified by
using gene-specific primer sets.
Results
278 porcine samples (positive rate was 61.10%) from 45
farms (positive rate was 78.95%) were confirmed as
positive for PEDV by reverse transcription-PCR (RTPCR). Nine intestinal samples were collected for S gene
sequencing. The entire S genes of all the isolates from
China shared 94.9%-99.6% nucleotide homology. Four
of the field isolates (CH2, CH5, CH6, CH7) were with
previous Chinese strain JS-2004-2, and three of the field
isolates (CH1, CH8 CHGD-01) and CH-FJND-3 strain
isolated from China in 2011 belongs to a unique branch
which were different from other traditional strains. CH1
and CH8 were isolated from two farms with high
mortality, and attenuated vaccine can’t provide effective
protection from infected by PEDV. The variant strain can
cause almost 100% sucking piglets dead during
experimental infection. Two strains (CH3 and CH4)
were shared high nucleotide homology with the Korean
strain Attenuated DR13.
Conclusions and Discussion
Porcine epidemic diarrhea virus (PEDV) has prevalence
in the domestic swine industry mainly pig-producing
countries in Asian and causing significant economic
impact on pig production. The phylogenetic relationship
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of the Chinese PEDV isolates indicate that both classical
strains and variant strains prevalence in China, this may
contributed to prophylaxis failure with current CV777based vaccine. Of course, the vaccination program and
the bad sanitary situation may facilitate the sporadic
outbreak in 2011.
New and highly virulent PEDV strains were identified,
and they are different from the previous Chinese isolates,
traditional attenuated vaccine can’t provide completely
protection against its infection. We have observed some
amino acid insertions and point mutation in the variant
strains and the enhancement virulence of the variant
strains, but the role of the inserted amino acids and point
mutations on the enhancement of variant PEDV needed
to be evaluated both in laboratory and field conditions,
and development the variant strain-based vaccine is
currently strong necessary to prevent the disease in pig
industry.
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Introduction
Porcine epidemic diarrhea virus causes acute watery
diarrhea and severe dehydration in sucking piglets
resulting in high mortality rates. In Thailand, PED
outbreak was reported during late 2007 in Nakornpathom
province (Puranaveja et al., 2009). Soon after, the virus
spread throughout many provinces in Thailand causing
serious economic losses in swine industry. The aim of
the study was to investigate the molecular epidemiology
of PEDV strains that circulate in Thailand and to
compare these strains to PEDV reference strains.
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Materials and Methods
A total of 26 PEDV strains were isolated after sampling
10 separate swine herds that are located in different
provinces in Thailand during from January 2011 to
January 2012. The viral RNA samples were extracted
and amplified by the reverse transcription polymerase
chain reaction (RT-PCR) using a specific primer pair
targeting a 651 bp long region within the partial spike (S)
glycoprotein gene (Park et al., 2007). The amplicons
were sequenced and compared to other available PEDV
isolate sequences that were obtained from GenBank,
after performing a BLAST query on the amplicon
sequences.
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Conclusions and Discussion
This investigation demonstrated that most of the recent
PEDV outbreak strains in Thailand during 2011-2012
shared similarity to a clade of Chinese-like strains.
However, one strain formed a distinct clade, indicating a
diversity of the virus.
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Figure 1. Phylogenetic relationship of the 2011 – 2012
Thailand field isolates with other PEDV reference strains
of Belgium (AF353511.1), Britain (Z25483.1), China
(AY167585.1), Korea (SM98-1, AY167585.1 and
GU180142.1), Thailand (FJ196225.1, FJ196211.1,
FJ196213.1 and FJ196227.1) and Vietnam (HQ883486.1,
HQ883492.1 and HQ883488.1) genotypes based on
partial S glycoprotein gene.
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Results
Phylogenetic analyses by Maximum likelihood and
bootstrap resampling methods on the partial S
glycoprotein gene were illustrated (Figure 1). On the
basis of the derived topology, recently found PEDV
isolates were genetically related to the clade of Chinese
field strains, showing similarities to those of the
outbreaks in 2007 and 2008 in Thailand (Puranaveja et
al., 2009) and in 2009 to 2010 in Vietnam (Duy et al.,
2011). In contrast, one strain (L68.1) showed a closer
resemblance to Belgium and British PEDV strains.
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Introduction
In Korea, piglet diarrhea has been recognized as the most
important porcine disease in field. Because of the high
mortality in suckling piglets, various vaccines have been
developed and commercialized to reduce the damage
from the bacterial and viral piglet diarrhea. Although
some piglets from the vaccinated dams show significant
improvement of performance such as both survival and
growth rates, large proportions of piglets are still
suffered from the various diarrheal diseases. In this study,
effects of “Immno-PD” containing Leuconostoc Citrium
IH-22 cultures, anti-PEDV(porcine epidemic diarrhea
virus) scFv(single chain fragment of variable region)1,
nutrients and electrolytes were tested for the reduction of
piglet diarrhea and mortality in field.
Materials and Methods
To protect bacterial piglet diarrhea caused by E.coli and
Salmonella spp., 2% of L. Citrium IH-22 (patented
strain) culture was added to “Immno-PD”. To protect
viral piglet diarrhea caused by PEDV, TGEV and
porcine rotavirus(PRV), Rosetta 2 cells expressing antiPEDV neutralizing scFv(patented), anti-TGEV and antiPRV IgY antibodies were added to “Immno-PD”. In
addition, electrolytes and nutrients were also added to
improve dehydrated body condition. This prescription
filled “Immno-PD” was applied to farms suffering from
piglet diarrhea either with PEDV, PRV, E. coli or
Salmonella spp. Then growth and mortality rates of the
treated group were compared with those of the nontreated control group for a period of 2 weeks.
Results
Two percent of L. Citrium IH-22 culture solution showed
significant antimicrobial activities against both gram
negative(E. coli O157H7, E. coli O78, Sal. Enteritidis,
Sal. typhimurium and Sal. cholerasuis) and gram positive
(Baciilus subtilus, Entrococcus faecium and Listeria
monocytogen) bacteria. A 5x107 CFU of Rosetta 2 cells
expressing scFv against PEDV showed promising result
of 95% PEDV(200 TCID50) plaque reduction compared
to wild type Rosetta cells. When “Immno-PD” was
administered orally twice a day for 4 days to piglets with
PED, survival rates of the treated piglets at 2 weeks of
age in 3 farms were 86.9%, 88.0% and 94.6%,
respectively, as shown in Table 1. But all non-treated
control group piglets were either died or were culled at
the same period.

398 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 1. Field trials of “Immuno-PD” to farms with
acute PED infection
Farms with acute PED
Class

Control
group
ImmunoPD
treated
group

AS

YS

HB

Mean
piglets
Survival
rates

100 piglets
100 piglets
from 10
from 10 dams
All D/C
dams
All D/C
All D/C
piglets - 1,254 piglets
- 289 piglets - 182 piglets - 783
from 73
from 121
from 30 dams from 18 dams
dams
dams
- 251 piglets - 160 piglets - 741 piglets - 1,152 piglets
survived
survived
survived
survived
(86.9%)
(88.0%)
(94.6%)
(91.9%)

4,000 piglets
All D/C

All D/C : all died or were culled
When “Immno-PD” was administered orally twice a day
for 4 days to piglets with rotavirus infection, survival
rates of the treated piglets at 2 weeks of age in a farm
was 91.3%. Nevertheless, piglets with Salmonella
infection were not recovered from diarrhea after the
treatment. When “Immuno-PD” was applied to the farm
complying with good sanitation standard, growth rate of
treated piglets group was improved compare to that of
the non-treated control group.
Conclusions and Discussion
Results of “Immuno-PD” field trials indicate that L.
Citrium IH-22 cultures, antiviral neutralizing antibodies,
nutrients and essential electrolytes compound
significantly reduced piglets mortality caused by diarrhea,
and increase in growth rate, thereby increase in
MSY(marketing pig/sow/year)could be expected in the
swinery.
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Introduction
Group A porcine rotaviruses are the most common cause of
viral gastroenteritis in piglets around the world. The outer
capsids of group A rotavirus are composed of two structural
proteins, VP7 and VP4 and they play important roles in
protection by eliciting neutralization antibodies. The VP7 and
VP4 proteins are used to classify the group A rotaviruses into
G(for glycoprotein) and P(for protease-sensitive) genotype,
respectively. In this study, rotavirus was isolated in Korea
from feces of piglet suffering from acute gastroenteritis and
confirmed as G9 and P[23] genotype, respectively by
nucleotide sequence and phylogenetic analysis. The porcine
rotavirus isolate and its nucleotide sequence data would be
usefully used for the development of porcine rotavirus
vaccines in near future.
Materials and Methods
Porcine rotavirus was isolated from diarrheic fecal sample of
piglets using MA104 cells and was confirmed by electron
microscopy(EM), genomic RNA electro-pherotyping and
indirect immunofluorescence assay (IFA). The complete VP4,
VP7 and NSP4 genes of the isolated porcine rotavirus(PoRV1) were amplified by RT-PCR using each gene-specific
primers and their nucleotide sequences were determined. The
complete nucleotide sequences of each gene were compared
with those of other genotype rotavirus strains available in the
GenBank database with MegAlign program based on Clustal
W method.

Figure 2. Polyacrylamide gel electropherotypes of cell
culture-adapted PoRV-1 isolate
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Conclusions and Discussion
Porcine rotaviruses are important pathogens for diarrheic
piglets. Rotavirus G4, G5 and G11 are the common
genotypes identified in pigs in Korea. Recently, however,
G9 genotype porcine rotaviruses were frequently
identified from many pig farms having a problem with
severe diarrhea. The PoRV-1 strain isolated in Korea was
found to be G9, P[23] and E1 genotype by nucleotide
sequence and phylogenetic analysis of VP7, VP4 and
NSP4 gene. The Korean G9 PoRV-1 isolate and its
nucleotide sequence data would be usefully used for the
development of porcine rotavirus vaccines in near future.
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Results
Figure 1 showed the characteristic rotavirus morphology by
electron microscopy. RNA migration patterns of PoRV-1
belonged to the typical group A rotaviruses but showed
“short” patterns compared with “long” patterns of Gottfried
and OSU strain (Figure 2). Immunofluorescence was
observed on PoRV-1 infected MA104 cells by IFA using
rotavirus VP6-specific monoclonal antibody. The nucleotide
sequence homology of the VP7 gene between PoRV-1 and
the same G genotype human and porcine rotavirus strains
were 86.7-87.1% and 90.7-92.3%, respectively but 79.261.4% with the different G genotype rotavirus strains. When
the nucleotide sequences of the VP7 gene of the PoRV-1
were compared with those of same G genotype human and
porcine rotavirus strains, it belonged to the cluster VI within
the G9 genotype. The PoRV-1 was confirmed as P[23]
genotype and the nucleotide sequence homology of the VP4
gene between PoRV-1 and the same P genotype rotavirus
strains were 88.4-94.9% but 62.5-75.3% with the different P
genotype rotavirus strains. NSP4 gene of PoRV-1 had a high
degree of nucleotide sequence identities (90.5-94.5%) with
the porcine and human rotavirus strains that belonged to the
E1 genotype.

Figure 1. Electron micrograph of cell culture-adapted
PoRV-1 isolate
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Introduction
Porcine epidemic diarrhea virus (PEDV) causes a highly
contagious enteric disease with acute diarrhea, severe
dehydration and a high mortality rate in sucking piglets.
PED has frequently occurred and led to huge economical
losses mainly in Asian countries. After an acute PED
outbreak, the virus can persist in farms for a long period
causing an enzootic infection. In Korea, although control
strategy by vaccination and biosecurity against this
disease has been applied in pig farms, PED have
repetitively occurred every year. To prevent and control
PED effectively, it is important to understand accurately
about situation of outbreak and immunity of PEDV
determined by extensive surveillance. In the present
study, we investigate the serological condition of pigs of
different age in Korean conventional pig herds.
Materials and Methods
Fifteen pig farms were randomly chosen from various
regions in Korea. All farms were conventional farrow-tofinish farms including 2 PED outbreak farms where
recurrences of PED have been observed after first
outbreak. To analyze the antibody levels of every
growing stage, blood samples were collected from 10
sows (2 sows per parity) and 5 gilts. Two sucking piglets
from each selected sow and 5 pigs at 6, 10, 14, 18 weeks
of age were bled in same day. A total of 791 sera were
tested by virus neutralization test (VNT) for antibodies
against PEDV using live vaccine strain (SM98P). VN
titers were expressed as the reciprocal of the highest
dilution of the test serum at which an inhibition of
cytopathic effect (CPE) was observed. Mean antibody
titers and standard deviations in each group were
calculated.
Results and Discussion
The sero-positive herds against PEDV were confirmed in
10 pig farms (Table 1). Among these positive farms, the
sows of 7 pig farms have been vaccinated with more than
2 times of live and inactivated PEDV vaccines. Two
PEDV repetitive outbreak farms showed strong antibody
response mainly due to artificial infection and continuous
vaccination to sows. One pig farm showed weak
antibody response in only a few sows, despite no use of
vaccine. The cause was revealed that the vaccinated sows
were purchased recently.

Table 1. Results of serological survey of 14 pig farms
No.

information
No.
Vaccination
7
Positive
10
Outbreak
2
Non-vaccination
1*
Negative
4
* Positive response by new entrance of vaccinated sows

The pattern of serological response of 10 vaccinated
farms showed that sows had moderate antibody titers and
induced suitable passive immunity in suckling piglets,
despite a high deviation among individual pigs. The
antibody levels dropped at the age of 6 weeks or more
and gilts, suggesting that these groups were vulnerable to
new infection and reinfection of PEDV (Figure 1).
Figure 1. Serological pattern of pigs in PEDV vaccinated
farms. G; gilt, S; sow, ( ); number of parity

In 2 PED outbreak farms, the average antibody levels
were significantly higher than vaccinated farms. In
addition, the immunity of pigs up to the age of 14 weeks
was relatively stable (Figure 2). These high immune
responses might have been caused by individual
vaccination to sows after recurrences of PED. However,
failure of continuous maintenance of immunity level and
biosecurity might lead reinfection of PED in these farms.
Figure 2. Serological pattern of pigs in PEDV outbreak
farms.
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Introduction
Rotaviruses are one of 11 known enteropathogenic
viruses associated with clinical diarrhea in pigs. It is
widely accepted that infection is associated with
moderate economic impact in the swine industry1.
Rotaviruses are subdivided into serogroups based on
antigenic differences in the VP6. Currently there are 7
known serogroups; however, only 4 have been associated
with diarrhea in swine: A, B, C and E. In the United
States, groups A-C have been implicated in porcine
diarrhea cases7. Groups A and C rotaviruses are known
to be associated with more severe diarrhea and
microscopic lesions than group B rotavirus3.
Group A rotaviruses have been most commonly
associated with diarrhea typically in weaned pigs,
although infection with multiple serogroups is not
uncommon in swine5. Furthermore, multiple or
sequential infections with rotaviruses of the same
serogroup may occur as they may be antigenically
distinct in the outer capsid layer2,6. Lately, rotavirusassociated enteritis, particularly in neonates, has become
an emerging concern in the US swine industry. The
following diagnostic laboratory-based survey was
conducted to assess the role of different serogroups in
clinical diarrhea cases.

Conclusions and Discussion
Rotavirus A was still the major cause of post-weaning
diarrhea. Although all serogroups appeared to be able to
cause diarrhea in piglets, rotavirus C was more commonly
associated with neonatal diarrhea, raising the need for
developing effective intervention methods including vaccine.
Since maternally derived antibody has been shown to
effectively control rotavirus A in neonates, the vaccine strain
may need to be updated for better antigenic matching with
contemporary rotaviruses. The pathogenesis of different
rotavirus serogroups also needs to be further studied to
understand what accounts for such an age disparity.
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Results
Rotaviruses were detected in 33.9% of the
enteric/diarrhea cases (n=2461). Group A, B or C
rotavirus was solely detected in 24%, 9% and 32% of the
rotavirus-positive cases, respectively (Figure 1). More
than one rotavirus group was detected in the remaining
rotavirus-positive cases.
Rotavirus A was detected in 51% of fecal samples from
diarrheic pigs at 20-41 days of age and also in 33% of
samples from piglets at ≤7 days of age. In contrast,
rotavirus C was detected in 56% of fecal samples from
piglets at ≤7 days of age although the virus was also

Figure 1. Breakdown of positives for rotavirus groups
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Methods
Swine feces or intestinal contents submitted to the Iowa
State University Veterinary Diagnostic Laboratory in
2011 were used to survey the prevalence of group A, B
and C rotaviruses in diarrheic pigs. The samples were
tested by a multiplex real-time RT-PCR for A and C and
a gel-based RT-PCR for B4. The positive rate was
assessed per age group (≤7, 8-20, 21-42 and >42 days of
age). Positive samples were sequenced for VP7 gene to
determine G type and were also subjected to virus
isolation attempts.

detected in 29% of samples from pigs at 20-41 days of
age. Rotavirus B was detected in fecal samples from pigs
at a wide range of ages and was much more prevalent in
older pigs (>42 day of age) than rotaviruses A and C.
During the study, G9 was highly prevalent among
rotavirus A positive samples, whereas G6 was most
commonly identified among rotavirus C positive samples.
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Introduction
Porcine epidemic diarrhea (PED) virus is a singlestanded positive-sense RNA coronavirus of 28 kb
genome length. Coronavirus virions consist of a
nucleocapsid core surrounded by an envelope containing
three membrane proteins, S, E, and M. The ORF 3 is an
accessory ORF conserved in all coronaviruses. In Asia,
major PED outbreaks commenced in Korea in the 1990’s,
followed by further outbreaks there and in Japan, China
and the Philippines, currently causing major disruptions
to pig production in those countries. A modified live
vaccine based on a Japanese strain of PED virus has been
available in this region, however the widespread and
severe PED outbreaks remain of major concern to the pig
industries of these countries. Previous challenge
exposure studies in pigs with Asian PED strains have
largely been limited to vaccine-related inoculations, with
a consequent difficulty in relating the genome shifts in
current Asian wild-type PED strains to pathogenicity.
Materials and Methods
Portions of fresh small intestines taken at autopsy from
field outbreak cases of vomiting, dehydration and yellow
watery diarrhea in piglets across China were submitted to
our laboratory. In 2011, we received a total of 756
intestinal samples from 48 pig farms, located in the
major pig-raising provinces across China. We performed
PCR and viral culture assays (1) on all suitable samples.
Positive PCR products corresponding to the full ORF3
and full M genes derived from Vero cell-cultured PED
isolates were extracted from gels by commercial kits
(Qiagen). The complete nucleotide sequence of ORF3
and M genes within these recombinant clones were then
sequenced (both nucleotide strands) by a commercial
service.
The molecular relationships among the nucleotides of the
ORF3 and M genes from our Chinese PED isolates were
inferred using the Neighbour-joining method. The
evolutionary distances were computed by the p-distance
method involving nucleotide base (ORF3 gene) and
amino acid (M gene) differences.
Six wild-type PED isolates derived from different
regions of China during this study were expanded for use
as oral inocula in challenge exposure studies in piglets.
Results
We detected PCR products consistent with PED virus in
426/756 intestinal samples (56%) derived in 2011 from
26/48 farms (54%) located across China, which had had
clinical outbreaks resembling PED. We isolated and
partially sequenced wild-type PED virus from nine of the
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PCR-positive samples. Phylogeny tree analyses based on
the deduced amino acid sequences of the M gene and the
nucleotide sequence of ORF3 gene of these recent
isolates indicates that several isolates formed new
clusters of distinct lineages, suggesting that the Chinese
PED coronavirus strains show strong mutation and
possible recombination potential. A total of 24 piglets
were challenged orally (4 pigs per isolate) with 4 control
sham-inoculation piglets. Three days after inoculation,
all challenged piglets showed clinical, pathological and
PCR reactions consistent with PED virus.
Conclusions and Discussion
The phylogeny tree analyses we conducted on both the
M gene and ORF3 gene showed that several of the recent
Chinese isolates appeared to form new clusters,
particularly the Hebei and Guangxi origin isolates. These
provinces are not connected by farming practices
suggesting that the Chinese PED coronavirus strains
show the strong mutation and possible recombination
potential of other coronaviruses. This suggests that the
recent PED isolates retain their strong pathogenicity in
the field and challenge study situation, even though
considerable shifts have occurred in major viral
membrane protein genes.
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Introduction
Porcine epidemic diarrhea (PED) virus (PEDV), a
coronavirus, is an etiological enteropathogenic agent in
swine1. PED occurs in most swine-raising countries in
Europe, as well as in China, Korea, and Japan. Recently,
Oral PEDV vaccine has been developed and applied in
Korea for highly effectiveness of mucosal immunity.
Because of oral vaccine, these viruses could be
differentiated in fecal samples in pigs. For this reason,
distinguishing between wild-type and vaccine isolates of
porcine epidemic diarrhea virus is important in Korea.
The aim of this study is to develop an accurate, rapid and
practical approach to discriminating between vaccine and
field strains and thus improve and simplify the detection
of PEDV.

Figure 1. Allelic discrimination plot of RNA isolated
from wild-type PEDV (▲), oral vaccine-type PEDV (◆),
and mixed samples (wild-type and oral vaccine-type, ●),
amplified in duplicate by RT-PCR with TaqMan minorgroove-binding (MGB) probes. Controls (■) contained
no cDNA.
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Conclusions and Discussion
Our results show that 1-step RT-PCR using MGB probes
can easily discriminate between wild-type and oral
vaccine-type alleles. Discriminating between the wildtype and vaccine-type alleles of CSFV with this method
will be helpful as a screening tool in making a diagnosis
of PED due to an oral vaccine-type versus a wild-type
virus in Korea.
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Materials and Methods
Viral RNA was derived from 3 vaccine strains (KPED-9,
SM98P and DR13), 5 field isolated PEDV and attenuated
DR13 oral vaccine. The PEDV RNA was extracted with
the use of QIAamp® Viral RNA Mini Kit (QIAGEN,
Germany) according to the manufacturer's protocol. Two
primers were designed involving spike (S) protein gene
(GenBank, X87939). Two fluorogenic TaqMan probes
were designed with different fluorescent dye reporters to
allow single-tube genotyping. The first probe was
targeted to the oral vaccine-type allele (VIC) and the
second one to the wild type allele (NED) of the S gene.
Primers and probes were designed using Primer Express
software, version 3.0 (Applied Biosystems, USA) and
were obtained from LSK (Seoul, Korea). Real-time PCR
was performed in 20 μl reactions with 10 μl of TaqMan
universal PCR master mix containing AmpliTaq Gold
DNA Polymerase (Applied Biosystems, USA), 300nM
concentration of forward and reverse primer, 200nM of
each probe, 0.2 μl UNG (uracyl-N glycosylase) and 1 μl
(50–100 ng) of sample cDNA. The PCR reaction was
realised using the 7500 Real Time PCR System (Applied
Biosystems, USA)2. The time and temperature profile of
the PCR reaction consisted of the following steps: 2 min
at 50°C for UNG activation, 10 min at 95°C for starting
AmpliTaq Gold activity, 40 cycles of 95°C for 15 s and
60°C for 1 min. As a negative control, we used a sample
without template. The experiment was repeated three
times.

Results
Three clusters of samples could be distinguished for each
type of virus: those with only VIC fluorescence (oral
vaccine- type), those with only NED fluorescence (wildtype), and those with both VIC and NED fluorescence
(mixed sample) (Figure 1).
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Development and application of a gold-immunochromatography assay for antibodies against porcine
epidemic diarrhea

1

WANG Jin-liang1,WEI Feng1,SHEN Zhi-qiang1,ZHANG Wen-tong2
Shandong Binzhou Animal Science & Veterinary Medicine Academy,China, 2 Shandong Lvdu Biological Technology
Co., Ltd., China, wangjinliang1978@yahoo.com.cn

Introduction
PED has led to huge economic losses in pig industry
worldwide. PEDV rapid diagnosis and monitoring
methods have always attracted much attention from
researchers at home and abroad. At present, the
serological methods for diagnosis of PEDV infection
include ELISA1, immunochemical staining and
immunofluorescence assay2. However, due to shortages
of time-consuming operations and high cost, these
methods can only be used for laboratory diagnosis but
are not suitable for large-batch detection. Colloidal gold
immunochromatographic strip is rapid and simple, and it
can be applied for batch detection of clinical samples.
Using colloidal gold-labeled staphylococcal protein A
(SPA) as a probe, we developed an immunochromatographic
method with the purified recombinant N protein streaked
on the test line and pig IgG streaked on the control line.
Materials and Methods
ZX1000 dispensing platform were supplied by Biodot
(Irvine, USA). SPA was the product of Prospec (East
Brunswick, USA). ELISA kit for detection of antibodies
against PEDV was developed by Shandong Binzhou
Animal Science & Veterinary Medicine Academy. E.
coli BL21 carrying PET-30a-N (here, N is of PEDV;
hereafter referred as PET-30a-N) were preserved by the
same institute. Pig sera respectively against PEDV,
CSFV, PPV,PRRSV, PRV,TGEV,JEV and PCV2 were
provided by the above mentioned institute. The
specificity of the strip was evaluated with pig serums
against different pathogens; The serum sample were
diluted 1:100 ratio by 8.5 g/L normal saline; 0.1ml of
diluted serum sample was added into the well of strips;
Then, the results were visualized with an assay time less
than 10 min at room temperature. The same serially
diluted anti-PEDV serums were detected by ELISA and
the stips. Its reproducibility was evaluated by detecting
the sera against PEDV with the test strips of the same or
different batches.
Results
The results show that the strip test was simple and the
results could be determined within 10 min with naked
eyes. The test strip was highly specific for pig serum
against PEDV and no cross-reaction with pig serum
against other pathogens was observed. The test strip had
close similarity with ELISA. A total of 320 clinical pig
sera were detected by both ELISA and the developed test
strip, and the coincidence was 96.3 %. Therefore, the
developed immunochromatographic strip is specific,
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sensitive, fast and simple, and it is suitable for on-site
detection of antibodies against PEDV.
Figure 1. Specificity of the immunochromatographic strip
test

Table 1. The comparison of sensitivity between colloidal
gold test strip and indirect ELISA method

Conclusions and Discussion
Using colloidal gold as a tracer, we successfully
developed an immunochromatographic strip test for
detection of antibodies against PEDV, which will be an
effective tool to monitor PEDV infection. By comparison
with the ELISA kit, we found that the antibody titers
determined by the immunochromatographic strip test
were 1dilution lower than that determined by the ELISA
kit. No cross-reaction with the sera against other
pathogens was found in the immunochromatographic
strip test.
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Introduction
Enteric viruses are pathogens infecting the
gastrointestinal tract of vertebrates. Porcine enterovirus
serotypes 9-10 (PEV9-10) and porcine sapelovirus (PSV,
formerly PEV8) are classified into the family
Picornaviridae. PEV9-10 have been isolated from dermal
lesion and also from faeces of asymptomatic pigs. PSV
has been associated with neurological disorders,
reproductive failure, pneumonia, and diarrhoea. Pigs
recovered from enterovirus infections still excrete the
virus and are an important source of infection1.
Epidemiological data about these infections are scarce.
This study investigated the presence of PEV9-10 and
PSV in 6 farms from Spain, and also the genetic diversity
of the circulating strains.

Sows

Conclusions and Discussion
The present study indicates a high prevalence of PEV910, and a low prevalence of PSV the tested Spanish
swine farms. Genetic analysis indicated circulation of
diverse PEV9, PEV10 in the same farm, and co-infection
of several PSV strains in the same animal. Further
investigations are needed to provide additional epidemiological
and genetic data about enterovirus infections in swine
farms in Spain.
Acknowledgements
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Results
All the 6 farms had pigs excreting PEV9-10 in feces,
with a prevalences ranging from 2.3 to 82.4%. Age
distribution indicated a high level of excretion in animals
older than 3 weeks (mean prevalence higher than 66%),
but in 1-week old piglets and sows the mean prevalence
was between 25 and 30.9% (Figure 1). Sequence in the
VP1 region indicated a 55-99% of identity among the
Spanish isolates, and 53-99% identity with other PEV910 strains of the Genbank. Circulating strains clustered
with PEV9 from Hungary, with a second cluster grouped
with PEV9 from Italy and United Kingdom, and finally 2
groups of sequences clustered with PEV10. PSV was
only detected in the 3-weeks piglets of one of the farms.
Cloning of segments along the genome indicated coinfection with several PSV strains in the same animal,
which differ each other in a 87-99% in the VP3D region.

Figure 1. Prevalence average of PEV9-10 by age
considering the 6 studied farms.
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Materials and Methods
Six farrow-to-finish swine farms were selected. Feces
were collected from sows (14 samples) and piglets at 1, 3,
7, 11, 15 and 20 weeks of age (10 samples of each).
Fecal suspensions were prepared at 10% in PBS. After
RNA extraction, the presence of PEV9-10 was analyzed
by nested RT-PCR on the 5’NTR and VP1 region2.
Similarly, the presence of PSV was analyzed on the 3Dpolymerase2. Specifically, primers were designed along
the genome of de PSV V13 strain and used to amplify
segments of the Spanish isolates of PSV. This PCR
amplicons were cloned in a TOPO vector and clones
were sequenced and assembled. Statistical analyses were
performed with SPSS 17.0 software package to check for
differences between age groups.

Identity with respect to strain PSV V13 in the same
region ranged 85 to 91%.
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Introduction
Group A rotaviruses (RVAs) are agents causing severe
gastroenteritis in infants and young animals. G9 RVA
strains are believed to have originated from pigs1.
However, this genotype has emerged as the fifth major
human RVA genotype worldwide. To better understand
the relationship between human and porcine RVA strains,
complete RVA genome data are needed. For human
RVA strains, the number of complete genome data have
grown exponentially. However, there is still a lack of
complete genome data on porcine RVA strains. Recently,
G9 RVA strains were identified as the third most
important genotype in diarrheic pigs in South Korea in
combinations with P[7] and P[23]2. To date, however,
full-length genotype constellations of all 11 genome
segments of porcine G9 RVAs have not yet been
characterized. In the present study, we characterized and
analyzed the 11 genome segments of four porcine G9
RVA strains isolated from diarrheic pigs in South Korea
.
Materials and Methods
The diarrheic fecal samples were collected from piglets
in four different herds in South Korea during 2006. Four
G9 RVA strains were isolated in TF-104 cells as
previously described1. Total RNA was extracted using
the RNeasy mini kit according to the manufacturer’s
instructions. Each genome sequence was compared using
ClustalX 2 and subsequently edited in MEGA4.
Phylogenetic analyses were conducted using MEGA4.
The genotypes for the 11 genome segments were determined
according to the genotyping recommendations of the
Rotavirus Classification Working Group (RCWG) using
the online RotaC genotyping tool(http://rotac.regatools.
be/).
Results
The full-length genome analyses of porcine G9P[7] and
G9P[23] rotavirus showed G9–P[7]/P[23]–I5–R1–C1–
M1–A8–N1–T1–E1–H1 constellation. Korean porcine
G9 RVA strains possessed the typical porcine genotypes
G9, P[7] or P[23], I5 and A8, and the remaining gene
segments belonged to the Wa-like genotypes typically
possessing mainly human and porcine RVA strains
(Table 1). The majority of porcine-like RVA strains
isolated from pig, human and other animals showed
typical porcine genotypic gene segments mainly in VP7,
VP4, VP6 and/or NSP1 gene, whereas the remaining
gene segments very often showed Wa-like gene
segments (Table 1). Therefore, it would be useful to
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focus on the VP7, VP4, VP6 and NSP1 gene segments to
study the possible porcine origin of new RVA strains.
Table 1. Genotype constellations and genetic relatedness
of the 11 gene segments of the 4 Korean porcine G9
RVA strains with other representative RVAs. Different
shadings of blue (typical porcine genotypes), green
(porcine/human genotypes), red (bovine/human genotypes)
and purple (typical bovine VP7) were used. Genotypes in
Italic, are based on partial ORF sequences. X indicates
that the genotype is unknown

Conclusions and Discussion
This study determines for the first time the near complete
genomes of porcine G9P[7] and G9P[23] RVA strains.
Our findings suggest that Korean G9P[7] and G9P[23]
porcine RVA strains have a rather stable genetic
genotype constellation, similar to other known porcine
RVA strains, although intra-genotype reassortments
occur. Thus, our data provide genetic information of G9
RVA strains increasingly detected in both humans and
pigs, and will help to establish the role of pigs as a
source or reservoir for novel human RVA strains.
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Introduction
Rotavirus A (RVA) is one of the most frequently
detected enteropathogens associated with acute enteritis
among piglets. Since the two outer capsid proteins VP7
and VP4 independently induce neutralizing antibodies,
they define G and P genotypes/serotypes, respectively.
To date, 27 G and 35 P genotypes have been identified in
RVAs of humans and animals. Among them, a spectrum
of genotypes including 12 G and 14 P genotypes has
been detected in pigs. Genetic diversity of RVA can be
observed within and between farms. In addition,
emergence of different RVA genotype or new genetic
variant of a specific genotype have been observed in
association with diarrheal outbreaks in suckling pigs
(1,2). Since most of the studies focused on genotypic
characteristics of porcine RVA detected in suckling and
weaned pigs, the distribution and genotypic
characteristics of porcine RVAs within a farm, which can
be very informative to demonstrate the origin of the
genetically different emerged RVAs, is still unclear. In
the present study, we investigated the excretion
dynamics and genotypic characteristics of RVAs isolated
from animals over their lifetimes on a farrow-to-finish
swine farm in Japan.

weeks (from 119 to 217 days of age). Total RNA was
extracted from fecal suspensions and subjected to RTPCR. The VP7 gene and the VP8* fragments of the VP4
gene were amplified with primer pairs Beg9/End9 and
Con2/Con3, respectively (3,4). PCR products were
purified and sequenced from both directions for
genotyping (5).
Results and Discussion
Each of the pigs started to excrete RVAs at an average
age of 28 days old (range: 7 to 42 days old) and ended at
an average age of 109 days (range: 98 to 119 days). RVA
shedding could be detected repeatedly at least 4 to 6
times within 7 to 52 days (Table 1). At least 10 different
combinations of five G and five P genotypes were
identified during the study, and each pig harbored RVAs
with at least 2 to 6 different combinations of 2 to 3 G and
1 to 5 P genotypes. Virus shedding and changes in G
genotype appeared to be associated with movement of
the pigs into weaning, growing and finishing barns
(Table 1). These results indicated that, over their
lifetimes, pigs raised for meat frequently and
intermittently excrete genetically diverse RVAs. We
believe that our data illuminate one set of mechanisms
influencing the distribution of RVA in a pig population.

Materials and Methods
This study was performed in a 900-sow farrow-to-finish
farm located in Tochigi prefecture, Japan. The farm was
managed by a continuous flow production system. Ten
piglets from three litters (three or four piglets per litter)
born on the same day were randomly selected and eartagged for identification. A total of 400 fecal samples
were directly collected from the rectum of each pig twice
weekly (from 7 to 119 days of age) or once every two
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a) Negative for RT-PCR designated to detect the VP7 gene.
b) "nd" indicates that G genotype could not be determined whereas the sample was positive for VP7 gene.
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Table 1. G genotypes of RVAs detected in feces collected from each of 10 pigs from 7 to 217 days old.
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Genetic dissection of nonstructural protein 5 (NSP5) from porcine rotaviruses of species B collected in Japan
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Introduction
Rotaviruses are a major causative pathogen of severe
gastro-enteritis in humans and animals. They contain
eleven segments of double-stranded RNA that encode six
structural (VP1-4, 6-7) and five non-structural proteins
(NSP1-5). On the basis of their antigenic and genetic
studies, rotaviruses are classified into seven species (AG). Rotaviruses B (RVBs) have been identified in
humans, cattle, pigs, lambs and rats. Porcine RVBs has
been detected in diarrheic feces in suckling and weaned
pigs. Moreover, epidemiological surveys of porcine RVB
infections using ELISA in Japan and UK demonstrated
high antibody prevalence in sera from sows. RVBs are
shed at low level and cannot be serially propagated in
culture. In addition, available sequence data for RNA
segments other than VP7, NSP1 and NSP2 in porcine
RVBs are still limited. Therefore, it remains unclear for
evolution and ecology of RVBs. In the present study, we
conduct genetic dissection and classification of NSP5
that involved in viral replication, using several porcine
RVB strains collected around Japan.
Materials and Methods
Twenty-two fecal samples from suckling and weaned
pigs, collected at several farms in Japan, were used in
this study. Firstly, the full-length nucleotide sequences of
NSP5 from two porcine RVB strains (PB-93-I5 and PB107-G16) were determined using the single primer
amplification method [1]. Subsequently, the ORFs of
NSP5 genes from other porcine RVB strains were
amplified and sequenced by RT-PCR reactions using
original primers which designed by reference to the full
genome of those from PB-93-I5 and PB-107-G16 strain.
Lasergene software was used to perform pairwise
alignment and to calculate the identity of gene segments
among RVBs. Phylogenetic analysis was performed with
MEGA 5 software based on the neighbor-joining method and
the Kimura two-parameter model. Phylogenetic trees were
supported statistically by bootstrapping with 1000
replicates. A cut-off percentage for genetic classification
is estimated as the percentage separating intra- and intergenotype identities according to the definition
recommended by Rotavirus Classification Working
Group [2].
Results and Discussion
The nucleotide sequences of NSP5 genes from two
porcine RVB strains, PB-93-I5 and PB-107-G16, were
suspected to encode one ORF consisting of 168 and 175
amino acids, which were different among other RVB
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strains including human, murine, bovine and ovine
strains (166-174 amino acids). The nucleotide identities
(51.7-99.8%) of NSP5 ORFs among 22 porcine RVBs
including the two porcine RVBs described above showed
that they were more divergent than those of human
(89.5-100%) and bovine (93.5-100%) RVBs. Percent
identities (40.1-100%) of NSP5 amino acid sequences
among porcine RVB strains also exhibited relatively
variable as compared with those among human and
bovine RVB strains (90.6-100% and 97.0-100%).
Moreover, comparison of the NSP5 nucleotide and
amino acid sequences among RVBs including RVBs
from other species indicated that porcine RVBs were
clearly distinct from other RVBs (50.7-73.9% and 40.473.5%). The cut-off values for the division of genotypes
were defined as 75% at the nucleotide. Phylogenetic
analysis for nucleotide sequences of RVB NSP5 genes
revealed the presence of six clusters (provisionally H1H6) corresponding to host species as described in our
previous reports, the genetic dissections of the VP7 and
NSP1 genes [3, 4]. Interestingly, porcine RVBs were
divided into three genotypes, indicating that porcine
GBRs might be genetically distinctive from other GBRs.
In the present study, we firstly elucidated the nucleotide
sequences of NSP5 genes from several porcine RVBs
detected in Japan. The findings presented here would
provide new insights to understand the evolution and
functions of RVBs. Further accumulation of genetic data
will be helpful for surveillance and development of
protective tools to control RVBs.
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Sequence analysis of spike glycoprotein, ORF 3A and 3B regions, membrane protein, nucleocapsid protein and
ORF 7 genes of porcine transmissible gastroenteritis viruses isolated in Korea
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Introduction
Transmissible gastroenteritis virus(TGEV) is a member
of coronaviruses which causes gastroenteritis and severe
diarrhea in piglets, resulting in high mortality in neonates.
The spike(S) gene of TGEV is predominant inducer of
neutralizing antibodies and has been implicated in
virulence and host cell tropism. The open reading frame
3a and 3b (ORF 3a and 3b) has been proposed to
important determinants of pathogenesis. The open
reading frame 7 (ORF 7) is located the 3' end of the
TGEV genome. In several studies, the deletion of ORF 7
correlates with the virulence of the virus. The purpose of
this study was to characterize highly passaged TGEV
strain(HKT2-180) and to find genetic variations in S
gene, ORF 3a and 3b genes, and ORF 7 gene in order to
investigate possibility of HKT2-180 as attenuated
vaccine strain.

Figure 1. Comparison of CPE between the TGEV KT2
and HKT2-180 strains 24h after infection in swine
testicular cells. a) Uninfected STCs ; b) TGEV KT2 ;
and c) TGEV HKT2-180.

Conclusions and Discussion
Homology and phylogenetic analysis of both S and N
gene sequences showed that Korean TGEV strains had
high similarity with each other except DAE strain. DAE
strain had close sequence relationship to the Chinese and
TGEV Purdue strains. Following this study, genetic
mutations were induced in S gene, ORF 3a and 3b, and
ORF 7 regions of highly passaged isolate HKT2-180
strain. To determine the pathgenicity and immunogenicity of
HKT2-180, further investigations including in vivo
experiment in natural host (piglets) are required.
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Results
The S gene of HKT2-180 strain showed slightly shorter
bases than KT2 strain in nucleotide analysis, and HKT2180 strain had some genetic mutations which showed 6
nucleotide deletion and 18 nucleotide changes. The
deletion in ORF 3a and 3b regions of HKT2-180 strain
was identified by electrophoresis and nucleotide analysis,
and the deletion regions of ORF 3a and 3b genes
included full region of ORF 3a and partial region of ORF
3b including start codons of ORF 3a and 3b. HKT2-180
strain showed 6 nucleotides deletion in ORF 7 region. In
phylogenetic analysis of the genes we studied, Korean
TGEV strains were clustered into two groups. One group
included the KT2, KT3 and 133 strains. Another Korean
TGEV isolate (DAE) was related to a strain from China
and one from the USA. Differences in CPE pattern
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Materials and Methods
The Korean field TGEV strains (KT2, KT3, DAE, and
133) were isolated from the small intestine of piglets
suspected of having TGE using swine testicular cells
(STCs). Original KT2 was passaged 180 times in swine
testicular(ST) cells (HKT2-180). The S gene, ORF 3a
and 3b genes and ORF 7 gene of HKT2-180 strain were
amplified by reverse transcriptase-polymerase chain
reaction (RT-PCR) with specific primer pairs. Amplified
PCR products were cloned, sequenced and compared
with published sequences for Korean strains and foreign
TGEV strains. The amino terminal half regions of S gene,
ORF 3a and 3b genes and ORF 7 gene of HKT2-180
were analyzed and compared with original KT2 strain
and other published TGEV strains.

between the KT2 and HKT2-180 strains were discovered
in swine testicular cells (STCs).
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Development of tagman real time-RT-PCR to quantitatively detect swine transmissible gastroenteritis virus
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Introduction
Transmissible Gastroenteritis virus (TGEV) is the agent
of piglet’s viral diarrhea in the winter. Due to the
difficulty in isolating the virus, it hampers the rapid
diagnosis of the disease. In the view of clinical diagnosis,
routine RT-PCR is applied to detect TGEV. On the other
hand, the occurrence of the disease is related with the
certain amount of the virus despite of the low
temperature in the nursery room; therefore, the
quantitative detection of the virus may be useful to
monitor virus shedding both in clinical cases and in the
artificial challenge test for efficacy evaluation of the
vaccine.
Materials and methods
The TGEV was cultured and titrated in PK-15 cells and
used for RNA extraction following instruction of Simply
P Total RNA Extraction Kit. The Nucleocapsid gene was
cloned into pMD18-T Vector to serve as positive
plasmid for the method development. The concentration
of the plasmid was measured using Nanodrop
Spectrophotometers. The primers for Real time RT-PCR
were listed in Table 1
Table 1. the primers used in this study

The sensitivity was measured with tenfold dilution of the
positive plasmid and the specificity was evaluated by
testing porcine epidemic diarrhea virus (PEDV),
Rotavirus, classical swine fever virus (vaccine strain)
and Porcine reproductive and respiratory syndrome
(PRRSV). The tissues from the artificial challenge
piglets that were orally infected with 106 TCID50/mL
were used for further evaluation of the methods.
Results
The standard curve showed the highly correlation ship
with different concentration of the positive plasmid. The
sensitivity of the Real time RT-PCR was 1.445×106ng/μL for plasmid DNA, 100 fold higher sensitivity
than routine RT-PCR, no false positive result was
observed when testing RNA viruses such as PEDV,
Rotavirus, CSFV vaccine strain and PRRSV. From
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tissues of five infected piglets, TGEV could be detected
from 3 pigs’ stomachs, 4 pigs’duodenums, 4 pigs’
jejunum and 5 pigs’ ilenum. The detectable range of
TGEV genome copy in the stomach, duodenum, jejunum
and ileum were between 106 to 107.
Discussions
Due to its highly conservation in all TGEV strains,
Nucleocapsid gene was selected as target gene for
amplification, making sure the consistently detection of
the different strains, while no cross-reaction with PEDV,
another Coronavirus and an agent for viral diarrhea,
occurred, indicating the specificity of the detection. The
Real time-RT-PCR, more sensitive than routine RT-PCR,
was developed to quantitative detection of TGEV. We
found that the virus could be detectable in the digestive
system, paving the way for monitoring the virus
shedding in the feces to predict the possibility of disease
outbreak.
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Spatial dynamics of swine influenza virus results in increased genetic diversity
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Introduction
Humans and pigs have the same virus receptors
throughout the respiratory tract and share susceptibility
to the same subtypes of influenza A viruses: H1N1,
H1N2, and H3N2. The 1918-origin ‘classical’ H1N1
virus that circulated in swine for nearly 80 years had
relatively few antigenic changes [1], but in the last
decade the diverse influenza A viruses have circulated in
North American swine due to continuous cross-species
transmission and reassortment with avian and human
influenza viruses, presenting a threat to both human and
swine health [2]. Bayesian phylogeographic methods
showed that the introduction of these novel viruses
followed the large-scale transport of swine from the
South to the Midwestern “Corn Belt” with the result
being a genetically diverse “soup” of viruses in
Midwestern swine [3]. The main sources of virus genetic
diversity found in the Midwest originated in the
Southeast and South-central regions. The objective of
this present study was to look for genetically divergent
influenza viruses and to examine the geographic and
phylogenetic relationships of these viruses.
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Results
Ten viruses from six separate case submissions were
found to be not only highly divergent from the viruses in
the databases, but also from influenza virus sequences
available in GenBank. Nine of the ten viruses were found
to be less than 1% divergent from each other. The
geographic origins were in the south-central US and one
of the viruses had moved with pigs at weaning from the
south-central US into Iowa resulting in an outbreak of
respiratory disease within one week of arrival. These
results are consistent with the phylogeographic analysis
that revealed that the numbers of viral introductions were
highest in the South central to Midwestern and
Southeastern to Midwestern hog movements.

Discussion
The emergence and rapid global spread of the swineorigin H1N1/09 pandemic influenza A virus in humans
and then in swine, underscores the importance of swine
populations as reservoirs for genetically diverse
influenza viruses with the potential to infect humans and
swine. We previously determined that the spatial
dissemination of HA1 influenza viruses followed longdistance swine movements from the Southern US to the
Midwest for finishing [3]. In this study, we have shown
an example of genetically divergent viruses from the
South-central region of the U.S. that moved into the
Midwest, supporting the phylogeographic findings. New
virus introductions in the Midwest will continue to
increase the genetic diversity of the viruses in the area
and confound control efforts. Considering the rapid
evolution of influenza viruses over the last decade in
North America, controlling influenza in swine will likely
continue to be dynamic and difficult. In order to address
the remarkable genetic and antigenic variability of
influenza viruses in swine, continued efforts of
surveillance and sequencing, along with collaboration
between government agencies, private industry and
academic institutions, will be necessary.
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Materials and Methods
An expansive data set of hemagglutinin (HA1) sequences
from swine influenza viruses in North America were
collected by the University of Minnesota Veterinary
Diagnostic Laboratory and Newport Laboratories during
the period 2003–2011. Evolutionary history was inferred
by the Neighbor-Joining method and evolutionary
distances computed by the Maximum Composite
Likelihood method. Sources of novel viruses were
investigated with the help of the submitting practitioners.

Figure 1. Phylogenetic tree for the HA1 gene segment
based on nucleotide sequences (novel viruses in red).
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Prevalence of influenza viruses infection in swine herds in Brazil in 2011
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Materials and Methods
From July to December 2011 a survey using nasal swabs
and sera from pig herds was carried out at Embrapa
Swine and Poultry Research Center in Concordia, Brazil.
Samples consisted of 49 commercial farms with or
without respiratory signs of seven Brazilian states (Minas
Gerais, Mato Grosso do Sul, Mato Grosso, Paraná, Rio
Grande do Sul, Santa Catarina and São Paulo). Sampling
(into the herd) considered 95% confidence and 95%
sensibility of the test and a minimal prevalence of 10%
in the herd. Thus, 30 pigs (60-85 days old) were sampled
per farm, a total of 1464 serum samples or nasal swabs
each. Serologic assays included the HI and the Avian
Influenza MultiS-Screen Idexx ELISA (5). HI assays
were used to evaluate serum samples against classic
H1N1-A/sw/IA/31 (AAF6/19/92) or H1N1, H3N2A/sw/IA/8548-2 or H3N2, both purchased from NVSLARS-USDA; and H1N2/31/11 or H1N2 (δ) and
pH1N1/107b/10-3A(H1N1) or pH1N1 (3) both isolated
from field cases of IAV. Nasal swabs were screened for
IAV matrix gene by real-time PCR (IAV qPCR) and
further tested for pH1N1 using a real-time PCR (pH1N1
qPCR) as described previously (6).
Results
The serology screening test used was a commercial
ELISA developed for the detection of IAV nucleoprotein
antibodies in avian species (5). All 49 studied farms
presented antibodies for IAV, which percentage of
positive ranged from 3.33 to 100% of tested sera. The
majority of the tested farms (63%) presented ≥ 75% of
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pigs positive for IAV antibodies by the ELISA test
(Figure 1). Moreover, the HI analyses of positive ELISA
sera revealed specific antibodies for pH1N1, H1N2,
H1N1 and H3N2 (Figure 2).
Figure 2: HI analyses
1.5
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Introduction
Influenza A virus (IAV) infections are endemic diseases
in swine herds (1). In Brazil, initial studies analyzed
swine sera collected from 1996-1999. Antibodies against
subtype H1N1/ Texas1/77 (2.2%) and H3N2/New
Jersey/76 (16.7%) were detected by hemagglutination
inhibition (HI) assay (2). Recent work described the first
outbreak of the pandemic 2009 human H1N1 IAV
(pH1N1) infection in a Brazilian swine herd (3).
Furthermore, retrospective serology studies indicated an
increase in frequency and antibody titers from 2006 –
2010 (4). However, it also demonstrated a lack of
specific antibodies to pH1N1, which suggests Brazilian
pigs were not fully protected against the pH1N1 from
previous exposure. The objective of this work was to
determine the presence of antibodies and IAV subtype
circulation in pig populations of seven Brazilian States.
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Viral RNA was identified in nasal swab samples of pigs
by qPCR (Figure 3). The pH1N1 was more frequently
detected, where 14 herds were positive for pH1N1 (29%),
5 for both pH1N1 and IAV (11%), 2 farms (4%) were
only positive for IAV (not pH1N1) and 27 farms were
negative (56%). IAV qPCR can detect all IAV subtypes,
including pH1N1. Although less sensitive, the pH1N1
qPCR (6) is specific for this virus. Thus, the combination
of these two tests can differentiate as positive for pH1N1
or another subtype as H1N1, H1N2 or H3N2, among
others.

Conclusions and Discussion
This study demonstrates that IAV, including pH1N1
circulate in Brazilian swine herds. Besides sensitivity
differences among qPCR tests, the difference on
percentage of positive and negative farms by ELISA and
qPCR are due to duration of viral shedding versus
antibody detection by serology.
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First detection and caracterization of pandemic H1N1 influenza virus and association with Mycoplasma
hyopneumoniae in captive wild boar in Brazil
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Introduction
Swine influenza is an acute respiratory disease caused by
Influenza A virus (IAV). Clinical signs include cough and
sneezing as well as fever and reduced feed efficiency (9).
The main lesions are pulmonary consolidation that might
present interlobular edema, and microscopic lesions are
characterized by bronchointersticial pneumonia (5, 8). In
Brazil, the circulating subtypes in swine population are
cH1N1, H3N2 and pH1N1 (10). In wild boars the subtypes
H1N1 and H3N2 have been detected (6), but there are no
reports of IAV infection in Brazilian wildlife, especially
wild boars. The aim of this study was to investigate the
involvement of IAV in pneumonia cases and its association
with M. hyopneumoniae (Mhp) in captive wild boars.
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Results
The median pneumonia-like gross lesions score of analyzed
samples was 28.6%. Diaphragmatic lobes consolidations
were observed in 13 out of 60 (21.6%) lungs. Eleven out of
60 lungs (18.3%) were positive for IAV by RT-PCR. All 11
samples were IAV qPCR positive, with viral copies ranging
from 4.58 to 6275 copies/uL. Seven out of 11 were pH1N1
qPCR positive, with viral copies ranging from 4.65 to 3863

Discussion and Conclusion
This is the first report of pH1N1 influenza virus infection in
captive wild boars in Brazil. The pH1N1 virus was detected
in pigs for the first time in Brazil in 2010 (10). The fact that
intact viral particles have not been detected by isolation or
antigen by IHC can be explained by the short course of the
disease (6). The animals excrete large amount of virus
during the acute phase (5-7 days post infection), which
decreases over time. The antigen presence in bronchi occurs
in greater quantities before the development of lesions and
can be detected between 48-72 hours after infection (5). The
association of IAV and Mhp is reported in domestic pigs (1,
3). Initial infection with Mhp before IAV inoculation
increased influenza clinical signs and pathogenesis due to
the H1N1 virus but did not modify significantly outcomes of
H1N2 infection (1). These findings show that pH1N1 and
Mhp circulate in Brazilian captive wild boars.
Poster Sessions

Materials and Methods
Captive wild boars raised under two farms of semi-intensive
production systems were sampled in this work. Sixty lungs
with pneumonia-like gross lesions were collected in a
slaughterhouse, and the lung lesion scoring was calculated
(8).
Molecular assay: Viral RNA was extracted using MagMAX
kit (Ambion). The RT-PCR was performed using specific
primers for influenza matrix gene (4). The positive samples
were tested by quantitative real time PCR (qPCR) for
cH1N1 and pH1N1 subtypes (7). The RT-PCR products
were gel-purified using BigDye XTerminator Purification
Kit (Qiagen) and nucleotide sequences were determined
using an ABI3130xI Genetic Analyzer. The consensus
sequences were generated using v2.5 SeqScape (Applied
Biosystems) and analyzed using BLAST (NCBI).
Viral Isolation (VI): The VI was performed in 9 days old
SPF embrionated chicken eggs (ECE), by chorio-alantoic
inoculation. After incubation, the chorio-alantoic fluid was
collected and tested by haemagluttination test (HA).
Histopathology (HE) and Immunohistochemistry (IHC): All
tissues were fixed in formalin, processed by HE and
evaluated by IHC to IAV (11) and Mhp detection (2).

copies/uL. Three samples were sequenced and showed gene
M identity of 98 and 99% with pandemic A/H1N1/2009
influenza virus that has been circulating in humans. None of
the samples had viral titers after inoculation in ECE.
Microscopic lesions were characterized by bronchointersticial
pneumonia and inflammatory exudates with predominance of
mononuclear cells. Marked hyperplasia of bronchus
associated lymphoid tissue (BALT) was also observed. The
IHC was negative for IAV and positive in all 11 samples for
Mhp.
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United States swine influenza surveillence plan : an industry and federal government collaboration
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Introduction
Widespread influenza surveillance in the United States
swine herd was ongoing “behind the scenes” prior to
A(H1N1)pdm09. Industry and federal government were
working collaboratively to develop a pilot plan for influenza
surveillance in the U.S. swine herd. The identification
A(H1N1)pdm09 necessitated the need for publically
available information and accelerated implementation of a
national swine influenza surveillance plan. The goal of the
plan was to get a broad range of isolates from industry
and make these available for animal and public health
analysis and for improved tools for diagnostics and
vaccine development.
Materials and Methods
In October 2010, United States Department of
Agriculture’s (USDA’s) national swine influenza
surveillance plan was launched with the cooperation of
the U.S. National Pork Board (NPB), National Pork
Producers Council (NPPC), and American Association of
Swine Veterinarians (AASV). Educational materials
were provided to all U.S. pork producers, state
veterinarians, state public health counterparts and
members of the AASV.
The objectives of the program were to
 monitor the evolution of endemic influenza in swine
to better understand endemic and emerging virus
ecology,
 make available isolates for research and establish an
objective database for genetic analysis,
 select proper isolates for the development of relevant
diagnostic reagents, updating diagnostic assays and
vaccine masterseed products.
Samples are submitted based on three criteria that
include: case-compatible swine accessions (on-farm
influenza-like illness [ILI]) submitted to veterinary
diagnostic labs, swine exhibiting ILI at first points of
concentration such as auctions, markets, fairs or other
swine exhibition events, and swine populations
epidemiologically linked to a confirmed isolation of
human influenza.
Results are reported to the USDA National Surveillance
Unit by National Animal Health Laboratory Network
(NAHLN) laboratories as either anonymous data or
traceable data (producer option). All data reported is
identified to the state level only. An isolate of the virus is
placed in the National Veterinary Services Laboratory
(NVSL) repository and selected virus isolates are sequenced
and entered in GenBank. Public health/ research/ industry/
others can monitor GenBank for sequences of interest.
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Results
To date, thirty-seven NAHLN Laboratories are able to
test swine samples for swine influenza virus surveillance.
Over two years more than 2100 accessions and almost
7000 samples have been tested. The number of samples
submitted for testing increased sharply in November
2010 following the distribution of producer and
veterinary awareness materials. Subtypes reported
through the surveillance program as of June 2011 include
H3N2, H1N2, H2N1 and pH1N1.
Conclusions and Discussion
The U.S. swine influenza surveillance plan was
successfully implemented in October 2010. This was the
result of a collaborative effort between industry and
federal government. Industry and veterinary awareness
initiatives have encouraged producer support that is
reflected by the continued increase in the number of
sample submissions. Timely sequencing of isolates is
important to monitor the evolution of endemic influenza
in swine. Publically available information is central in
selecting proper isolates for the development of relevant
diagnostic reagents and updating vaccine masterseed
products and is vital to the protection of both animal and
human health. Pork producers, animal health and public
health continue to work closely to monitor influenza
viruses in the animal and human populations.
References
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National surveillance for swine influenza virus in the United States, 2009 - present
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Introduction
In April 2009, a National surveillance plan for swine
influenza virus in swine was implemented in the United
States. Initial focus of the surveillance was to detect the
presence and distribution of viruses (especially the 2009
H1N1 pandemic influenza, A(H1N1)pdm09) that are or
may be of public health concern. The current objectives
of the National Surveillance Program are: [1] Monitor
genetic evolution of endemic swine influenza viruses to
better understand endemic and emerging influenza virus
ecology; [2] Make virus isolates available for research
and establish an objective database for genetic analysis
of these isolates and related information; and [3] Select
proper isolates for the development of relevant
diagnostic reagents, updating diagnostic assays, and
vaccine seed stock products.
Materials and Methods
There are three components of influenza surveillance in
swine; [a] Surveillance of swine observed with
influenza-like illness (ILI) on farms from which samples
are submitted for laboratory testing, [b] Surveillance of
swine epidemiologically linked to a human case of novel
influenza virus, and [c] Surveillance of swine observed
with signs of ILI at first points of concentration or
comingling events, particularly where there is potential
high exposure to humans. Surveillance data include total
animals and specimens tested, state of origin of the
samples, reason for submission, tests conducted on the
samples and their results, as well as sequence
information if virus was isolated.
June 11 (Mon)
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Results and Conclusions
Data analysis was underway at the time of IPVS abstract
submission. An up to date summary of the surveillance
data collected through the United States National Swine
Influenza Surveillance Program will be presented at the
meeting.
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Study of dynamics of Mycoplasma hyopneumoniae and swine influenza virus infection in two Brazilian farms
through serumprofiles
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Introduction
Swine influenza virus (SIV) circulation in Brazilian
farms has been reported from 2006, through different
serologic and histopathologic studies1,2. Last year the
pandemic strain (pH1N1) was isolated in Brazil3.
Besides, from last year several cases have been described
in Brazilian commercial farms. SIV has been associated
with swine respiratory problems in Brazilian farms in
multiples occasions4,5. In farms where SIV is circulating
endemically, usually swine influenza start to circulate at
the beginning of the fattening period, affecting the
productive parameters of this period. In Brazil, since SIV
has started to circulate in swine farms recently, there are
not studies above influenza circulation patterns in farms.
Therefore the dynamic of infection (DI) in brazilian
farms could be different from no brazilian farms where
SIV is circulating endemically, since SIV has started to
circulate recently in Brazil.
Normally Influenza is found coinfecting with Mycoplasma
hyopneumoniae (Mhyo) in fattening pigs5. This
coinfection is frequently observed in intensive swine
production, therefore an intensive serologic monitoring is
required to follow up the dynamics of SIV and Mhyo
infection. The objective of this study is to investigate the
patterns of Mhyo and SIV infection from two Brazilian
farms through serumprofiles.
Materials and Methods
The study was carried out in two multisites swine
production systems (3 sites) with 2500 (farm A) and
1500 (farm B) productive sows respectively. Pigs were
going to site 2 where. Two farms were vaccinating
against Mycoplasma hyopneumoniae. Pigs were sampled
by weeks of age at 4, 7, 9, 13, 16, 20 and 22 weeks of
age. The number of samples collected per age was 18
and 12 in each farm respectively. Serology to investigate
MHYO (IDEXX M. hyo Ab. Test) and SIV (CIVTEST
Suis Influenza) infection was performed. The percentage
of seropositivity observed in every age was represented
in Figure 1 and Figure 2.

Figure 1. Comparative of MHYO serumprofiles of the
two farms studied.

Figure 2. Comparative of SIV serumprofiles of the two
farms studied.

Results
Mycoplasma hyopneumoniae (Figure 1):
In farm A, an increase of seropositivity was observed at
around 7 weeks of age, probably linked with a very early
infection. In farm B the DI was different, observing an
increase of seropositivity from 13 weeks of age onwards
so pigs were infected at the end of nursery period

Discussion
MHYO was coinfecting with SIV during the fattening
period. The DI was different among farms. Farm A
showed an early MHYO and SIV infection, and farm B
showed a late MHYO and SIV infection. This field study
shows the different patterns of MHYO and SIV
coinfection in Brazilian farms. Therefore probably this
association is highly involved in Porcine Respiratory
Disease Complex (PRDC) in Brazil as it had been
demonstrated previously 5.
This is the first study reported showing how SIV is
circulating in Brazilian swine farms. More studies are
required in order to know how SIV is affecting the
productive parameters of Brazilian farms, and how
influenza can interfere in the several vaccinations
implemented during the pig growing period.

Swine influenza virus (Figure 2):
In Farm A, there is an increase of seropositivity at 13
weeks of age attributed to SIV infection. In Farm B the
DI observed were different from farm A, in this case pigs
were getting infected later; all samples became
seropositive at 20 weeks of age.
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Genetic characterization of influenza viruses isolated from pigs in Brazil in 2009-2011
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Introduction
Influenza A virus (IAV) infections are endemic diseases
in pork producing countries around the world. As a result
of an investigation of IAV infection in commercial herds
in Southern Brazil, the first report of pandemic H1N1
(H1N1pdm) influenza virus in pigs was described (3).
Since then, outbreaks of mild to moderate respiratory
disease have been frequently observed in pig herds. The
objective of this work was the molecular characterization
of influenza viruses isolated from pigs during 2009-2011.
Materials and Methods
646 samples of nasal swab or lung tissue collected from
pigs of various ages and raised in commercial herds in
Southern Brazil were analyzed. Initially, biological
samples were screened for influenza virus M gene by
reverse transcription-PCR (2). Positive RT-PCR samples
were submitted to virus isolation in SPF embryonated
chicken eggs or in MDCK cells. Viral RNA was
extracted from allantoic fluid or cell culture supernatant,
reverse-transcribed and the nucleotide sequencing of
influenza gene segments were performed. The
sequencing reactions employed BigDye Terminator
chemistry and the products were run on an Applied
Biosystems 3130xl Genetic analyzer. Influenza virus
gene sequences were assembled with SeqScape v2.5
software (Applied Biosystems). Phylogenetic analyses
were performed using the Neighbor-Joining method in
the MEGA 5.01 software based on nucleotide sequences.

Conclusions and Discussion
Although previous serologic studies have indicated the
circulation of influenza viruses in pig herds in Brazil (1),
outbreaks of IAV infection in pigs was not observed
before 2009. A recent study emphasizes that antibodies
against H1N1pdm were not detected in pig’s sera before
2009 (4). Moreover, after the onset of H1N1pdm in pigs,
outbreaks of IAV infection have been frequently
observed in growing-finishing pigs. The emergence of a
reassortant H1N2 influenza virus in 2011 brings concern
whether this novel influenza virus subtype is going to be
established in pig herds, and contributing to the
emergence of new viruses.
This work emphasizes the importance of influenza
surveillance in pigs in order to increase the very limited
amount of information on the prevalence and evolution
of influenza viruses in Brazilian pig populations.
References
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Results
A total of 111 (17.18%) samples were positive to
influenza A by RT-PCR and 46 (41.44%) viruses were
isolated. Complete and partial HA, NA, M, NP, PB1,
PB2 and PA gene segments of 25 influenza viruses were
obtained. Based on the sequence analyses of HA, NA, M
and PB1 genes, 16 influenza viruses showed a high
identity (98-100%) with H1N1pdm influenza virus that
has been circulated in humans and in pigs since 2009.
Five influenza viruses were closely related to an
American H3N8 equine influenza virus (EIV) and four
virus isolates, based on the sequence analyses of HA, NA,
M, NP, PB1, PB2 and PA genes, revealed to be a novel
H1N2 influenza virus that had not been detected in pigs
in Brazil before the recent influenza outbreak in pigs.
Moreover, the sequence analyses of this new influenza
virus revealed that it is a reassortant virus with the
glycoprotein coding-genes (H1 and N2) of human origin

and the internal genes (M, NP, PB1, PB2 and PA)
derived from H1N1pdm influenza virus.
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Introduction
Influenza C is a ubiquitous pathogen of humans as most
people are infected in childhood. Humans are thought
to be the primary reservoir for influenza C; however
there is one earlier study reporting on isolation of
influenza C viruses from pigs in China. Serological
studies have found that 10-19% of pigs have antibody
titers to influenza C by hemagglutination inhibition
assays, suggesting that influenza C commonly infects
pigs. It has been generally believed that influenza C virus
is more genetically and antigenically stable than
influenza A and B viruses. In April 2011, nasal swabs from
pigs exhibiting influenza-like illness were submitted to
Newport Laboratories for viral isolation and genetic
analysis. Subsequent investigation identified the virus as
a distant relative of influenza C virus.
Materials and Methods
Nasal swabs were collected from pigs at 15 weeks of age
displaying clinical signs of influenza-like illness and
submitted to Newport Laboratories. Viral isolation was
performed on swine testicle (ST) cells. Real-time (rt)RT-PCR was performed using published procedures for
the detection of influenza A, B and C. Genome
sequencing was performed on purified virus using an Ion
Torrent Personal Genome Machine. Challenge studies
were performed in swine and ferrets, respectively, using
both direct intranasal and contact inoculation. Seroprevalence
studies were performed using the hemagglutination
inhibition (HI) assay on approximately 300 swine
samples randomly chosen from diagnostic cases
representing all major swine producing states in the US.
A collection of human sera collected from Canadian
individuals >60 years of age was used to assess antibody
prevalence in humans.
Results
Cytopathic effects were evident on ST cells and cell
culture harvests were positive for hemagglutination using
turkey erythrocytes. rt-RT-PCR for influenza A, B, and
C viruses using published protocols were negative
despite electron microscopic images consistent with
Orthomyxovirus. Ion Torrent sequencing of purified
virus identified seven contigs with low homology to
human influenza C. BlastP analysis of predicted protein
sequences found sequence similarities ranging from 4885% (mean 62%), consequently, the virus was identified
as a distant relative of influenza C. Intranasal
administration of the virus in pigs and ferrets found that
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it was able to infect and transmit by direct contact in both
pigs and ferrets. Additionally, HI assays on pig and
human sera found that 9.5% (titer range 10-80) and 28%
(titer range 10-80) of samples, respectively, had
measurable titers, suggesting that this virus circulates in
both species.
Conclusions
Genetic analysis indicates that this virus is only distantly
related to previously identified influenza C viruses.
Seroprevalence studies indicated that this virus likely
circulates in both pigs and more commonly in humans
and has heretofore been unrecognized. Future study is
needed to address the impact of this novel influenza virus
on swine and human health
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Effect of influenza A(H1N1)pdm09 virus on feed consumption and growth rate in boars at a testing station
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Introduction
Influenza A(H1N1)pdm09 virus infection in Norwegian
pigs was first diagnosed in October 2009 (1). Before that,
the Norwegian pig population was documented free from
swine influenza (subtypes H1N1 and H3N2) (2). By the
end of 2010, the infection was spread to about 40% of
the pig herds in Norway (1). This paper presents a
synopsis of a larger study that aims to quantify some
aspects of economic impact of influenza A(H1N1)pdm09
virus infection in a boar testing station.

Economic
Indicators

Uninfected
Group

Infected
Group

Difference
(p-value)

FCR kg/kg

1.98

2.03

-0.05 (0.09)

Feed to 100 kg

148.9 kg

152.5 kg

-3.5 kg (0.09)

*Growth rate
g/day

934 g/day

934 g/day

0 g/day (0.5)

*Days to 100 kg 80.7 days

81.0 days

-0.3 day (0.44)

Stratification by breed (results show only Norwegian Landrace
breed.) Uninfected (n=45), Infected (n=7)
FCR kg/kg

1.98

2.04

-0.07 (0.11)

Feed to 100 kg

148.3 kg

153.3 kg

-5.0 kg (0.12)

*Unequal variance.
Conclusions and Discussion
Our study shows that A(H1N1)pdm09 virus have minor
economic impact in terms of FCR and feed intake
especially in the Norwegian Landrace breed. However,
the overall growth rates for infected and uninfected boars
are similar. The low (31%) morbidity corresponds with
the results of an earlier Norwegian study (3).

Results
Laboratory tests showed that 16 (89%) of the 18 boars
were positive by PCR and 5 (31%) of the 16 positive
boars had detectable clinical signs of reduced feed intake,
nasal discharge, coughing and/or labored breathing.
The impact on feed consumption and growth rate is
summarized in Table1.
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Materials and Methods
Results are based on an outbreak investigation at a boar
testing station after clinical signs were reported in early
April 2011. With a capacity of 1152 boars, the station
receives young boars (70-85 days old) from closed selfrecruiting nucleus herds to monitor the boars’
performance, including daily feed intake and daily
weight registered by FIRE (Feed Intake Recording
Equipment, Osbourne Ltd, UK). Cohorts of 72 boars are
kept in groups of 12 in 6 equal sized pens (14.0 m2) in
one room and they remain in the same room for an
average of 72 days until they reach a bodyweight of 100
kg. Serological and virological tests were performed on
375 boars from all 16 rooms on 8 occasions from April
to July 2011. A synopsis of the results is presented based
on results from one room where 18 boars (3 random
boars per pen) were tested on 14 April 2011.
To select uninfected boars for comparison, a previous
cohort of 68 boars that occupied the same room admitted
in November 2010 were selected. Surveillance results
confirmed that the station was not infected at that time.
Four economic parameters based on daily feed
consumption and daily weight gains chosen for
comparison were: 1) Growth rate, 2) Feed consumption,
3) Feed conversion ratio (FCR), 4) Days to reach 100 kg.
The means between the two groups (infected vs
uninfected) were compared. Student t-test was used to
test significance in difference. Analysis was stratified on
breed to check for breed effect. Two breeds were
involved – Norwegian Landrace and Duroc.

Table 1. Significance testing of the differences in group
means between uninfected (n=68) and infected (n=16)
boars.
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Surveillance of a swine influenza virus (SIV) in Thai commercial swine farms during year 2010-2011
Nataya Charoenvisal1, Suparlark Nuntawan Na Ayudhya1, Suphatta Jittimanee1, Donruethai Sreta3, Juthatip
Keawcharoen2, Alongkorn Amonsin3, Roongroje Thanawongnuwech1
1
Department of Pathology, 2Virology unit, Department of Microbiology, 3Emerging and Re-emerging Infectious
Diseases in Animals, Research Unit, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand
Introduction
After the emergence of the pandemic H1N1 2009 (pH1N1)
influenza A virus in human, the virus has also transmitted to
the pig population in Thailand and other countries2, 3.
Interestingly, the pandemic virus contains a triple
reassortment internal gene cassette (TRIG) which may
influence the reassortment among various subtypes. Thus, the
reassortant pandemic viruses (reH1N1) were isolated from
pigs2. The Thai reassortant virus’s NA gene was derived from
a Thai classical swine H1N1, but the other genes were closely
related to the pH1N1 strain1. In Thailand, humans and pigs
can be in close contact on pig farms due to the local Thai
swine housing system and management. Consequently, the
interspecies transmission and the presence of a novel
reassortment virus could possibly emerge. As a result,
continuing surveillance is necessary for disease control and
prevention.
Materials and Methods
Swine influenza surveillance was performed in 20
commercial swine farms with a history of respiratory
problems, reported during April 2010- March 2011. In total
1,220 nasal swabs were collected from nursery pigs in 10
provinces (in North-Eastern, Eastern, and Central regions of
Thailand). The nasal swab samples were used for RNA
extraction and tested by RT-PCR (M gene), after which
positive samples were isolated in 9 days old embryonated
chicken eggs. Consequently, isolated samples were converted
into cDNA and used for the whole genome sequencing. The
isolated samples were subtyped and PB1 gene differentiation
was used to determine the pandemic H1N1 virus.
Results
Fifthteen out of 1,220 nasal swabs were positive for SIV by
RT-PCR. However, only 11 samples could be propagated in
the embryonated chicken eggs. From these 11 samples, 3
were Thai endemic H1N1 (enH1N1), 7 were pH1N1and 1
was reH1N1 (Table1). This reH1N1 virus was isolated from
the same farm according above and the nucleic acid
sequences were similar to the previous report1. Then, whole
genome sequencing was performed and compared with the
database in Genbank. A neighbor-joining tree was drawn
using MEGA5 software. The phylogenetic tree of HA genes
is shown in Figure 1.
Conclusions and Discussion
The surveillance indicated that the pH1N1viruses (including
the reH1N1) formed the major population (73% (8/11)) of
influenza virus among pigs in Thailand during year 20102011. The viruses were isolated from middle size to large
industrial farms. This kind of farms do not import the piglets
from an outsource. As a result, humans seem to be the major
source of infection in pigs and the viruses are circulating in
the nursery pigs due to the management. Partial nursery
depopulation may help reducing the virus circulation.
Moreover, the pH1N1seems to be prevalent and may replace
the Thai endemic SIV (endemic H1N1, H1N2 and H3N2).
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When co-circulating, the reassortment may easily occur
possibly due to the TRIG component in the pH1N1. For this
reason, the surveillance should be carried on to stay aware of
the newly reassorted virus strains. These will not only benefit
the swine herd management but would also proof to be useful
for controlling interspecies transmission to the human
population.
Table 1. The influenza virus positive samples
Isolates name
A/swine/Thailand/CU-SA433/2010
A/swine/Thailand/CU-SPL2/2010
A/swine/Thailand/CU-SPL4/2010
A/swine/Thailand/CU-PS73/2010
A/swine/Thailand/CU-RP1/2010
A/swine/Thailand/CU-RP3/2010
A/swine/Thailand/CU-SPN47/2010
A/swine/Thailand/CU-SPN65/2010
A/swine/Thailand/CU-PL63/2010
A/swine/Thailand/CU-PL65/2010
A/swine/Thailand/CU-DP83/2010

Location
Saraburi
Chonburi
Chonburi
Chonburi
Ratchaburi
Ratchaburi
Suphanburi
Suphanburi
Chachengsao
Chachengsao
Nakorn
ratchasima

Subtype Identified
reH1N1
enH1N1
enH1N1
enH1N1
pH1N1
pH1N1
pH1N1
pH1N1
pH1N1
pH1N1
pH1N1

Figure 1. Neighbor-joining tree of HA (H1N1)
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Introduction
Influenza virus in swine causes respiratory disease with
clinical signs such as coughing, nasal discharge and
sneezing. 1 Recently, the elimination of the virus through
herd closure and depopulation from a multi-site system
was reported2 ; however, the ecoclogy of the disease is
not well understood and effective control measures are
lacking. Control of influenza through pre-farrow
vaccination has been widely used in North America. The
rapidly changing nature of the virus has made control
challenging and vaccination results are variable. Avian
influenza control efforts in Italy focused on vaccination
at the flock level controlled successfully the spread of the
virus in face of an outbreak.3 Presently there are no data
regarding the use of mass vaccination in breeding herds.
Therefore, the objective of this observational study was
to monitor the shedding dynamics in breeding and
lactating animals after mass vaccination.

Results
Only one swab from breeding females tested positive
before mass vaccination. There were no positive swabs
after mass vaccination. A significant increase (P <0.001)
between pre and post-vaccination antibody titers was
detected. The proportion of positive nasal swabs in
lactating pigs is summarized in table 1.
Table 1. Summary of RRT-PCR test results for influenza
virus in farrowing in 14 and 21day old piglets.
Week of the
Positive (%) at
Positive (%) at
year
14 days
21 days
6
First Mass Vaccination
8
6.7
26.7
10
66.7
80
11
Second Mass Vaccination
12
33.3
43.3
14
0
23.3
16
0
0
18
0
0
20
0
0

Discussion
The prevalence of influenza virus shedding in suckling
piglets decreased after the mass vaccination protocol was
completed. The vaccine protocol generated immunity in
the breding herd that may have been passed on to their
offspring which protected from infection. This case
report provide insight into the ecology and control of
influenza virus in breeding herds.
References
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There was a relationship between the age of pig (OR =
1.1, CI=1.0-1.2) and time after intervention (OR=0.4,
CI=0.3-0.5) with regards to the odd of testing positive
for influenza virus.
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Materials and Methods
A 1,200 sow breeding to wean herd experienced an
outbreak of respiratory disease in piglets in December
2010. Swine influenza H1N2 was detected through RRTPCR4 isolated from nasal swabs of affected piglets. Two
months after the outbreak started, clinical signs were still
present in lactating and now in the off-site nursery pigs.
At that time, an autogenous vaccine was being used in
sows 5 and 3 weeks pre-farrow. Due to the continuous
presence of clinical signs and the detection of influenza
virus in suckling piglets, the veterinarian and herd owner
concluded that the control strategy was not working.
Thus, they decided to change the control strategy to a 2dose mass vaccination in the breeding herd. The vaccine
was then changed from their autogenous vaccine to a
commercial multivalent killed vaccine (FluSure XP ®,
Pfizer Animal Health. Kalamazoo, MI, USA).
It was decided to monitor both the breeding herd and the
suckling pig population. A total of 120 nasal swabs from
breeding females before and after mass vaccination were
collected. Additionally, 60 serum samples before and
after mass vaccination were collected from these females
and tested for influenza antibodies through
hemagglutination inhibition. Suckling pigs started to be
monitored before litters from vaccinated sows were born.
Monitoring was performed by collecting 30 nasal swabs
at both 14 and 21 days of age every other week targeting
parity 1 and 2 sows. Monitoring started two weeks after
the first dose of vaccine was given to breeding females.
Paired t-tests were used to compare titer differences in
sows before and after mass vaccination. Multivariate

logistic regression was used to explore for relationships
between detection of influenza in nasal swabs, age of the
pig, time after the mass vaccination protocol was
initiated, sow parity and whether they were born to a sow
who had the vaccination protocol completed.
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Introduction
Until the emergence of the pandemic H1N1 swine-origin
influenza virus (S-OIV), three antigenically distinct
subtypes of influenza A viruses co-circulated in swine in
Europe: an “avian-like” H1N1 and another two H3N2
and H1N2 viruses bearing haemagglutinin glycoproteins
of human origin. However, since 2009, pandemic H1N1
viruses are frequently isolated from pigs throughout
Europe1. The prevalence of swine influenza viruses
(SIVs) in Greece has been poorly investigated, as there
are no reports of virus isolation in pigs and no
serological surveillance. The aim of our study was to
detect the exposure of pigs to influenza viruses in farms
in Central Greece in order to determine the current
epidemiological status of swine influenza (SI) in Greek
herds, especially in areas with a high-density swine
population.
Materials and Methods
For the virological surveillance, nasal swabs and/or lung
tissue from 12 outbreaks of respiratory disease from
swine herds in Central Greece were tested. The samples
were processed and inoculated in 10-day old
embryonated hen’s eggs. Allantoic fluid was harvested
after 72 hours and tested in a haemagglutination assay
using 0.5% chicken erythrocytes to determine the
presence of influenza virus. For the serological
surveillance, 184 blood samples from fattening pigs (5 to
6 months old) were collected from 18 farms (8 to 12
samples per farm) in Central Greece. No SI vaccination
was performed in any of the herds selected. Sera were
examined using the haemagglutination inhibition (HI)
assay against the following SIVs: A/swine/Cotes
d’Armor/0388/09 (H1N1), A/swine/Gent/ 131/05
(H3N2) and A/swine/Gent/177/02 (H1N2) and against
the pandemic H1N1 virus (A/California/07/09). As
serologic cross-reaction between SIVs and the pandemic
H1N1 virus may occur2 farms were declared positive for
the subtypes that individual pigs showed the highest HI
antibody titre against.
Results
No influenza virus was isolated from the outbreaks
investigated. Table 1 shows the combination of influenza
infections detected during the serological surveillance.
Eleven farms were sero-positive for H3N2, while 3 farms
were sero-positive for the “avian-like” H1N1 and the
pandemic H1N1 viruses. Antibodies against influenza
viruses were not detected in 4 farms
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Table 1. Influenza infection combinations and farms
infected
Influenza subtype

No of farms

Avian-like H1N1

2

H3N2

8

Pandemic H1N1

1

Avian-like H1N1 + H3N2

1

H3N2 + pandemic H1N1

2

Conclusions and Discussion
The results of the serological screening indicated
previous infections of the herds examined with 2 out of 3
known SIV subtypes that circulate in European pigs:
H3N2 and H1N1. Only 14 animals showed low-titre
antibodies against H1N2. The same pigs also had hightitre antibodies against either the H1N1 or the H3N2
SIVs. These results should be treated with care as they
most probably result from cross-reactions following
recent H1N1 or H3N2 infections3. Our most interesting
finding was the presence of antibodies against the
pandemic H1N1 virus in pigs with no antibodies against
the SIVs. This is the first report indicating the possible
presence of the pandemic H1N1 S-OIV in Greek pigs.
However, definite proof will only be provided once such
a virus is isolated from a Greek herd. For this reason the
virological surveillance must be intensified.
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Introduction
Influenza A virus is a primary respiratory pathogen of
pigs.1 Infected pigs shed the virus through nasal
secretions for a period of approximately five to seven
days and transmit the pathogen through nose-to-nose
contact and droplets.2 In addition, influenza virus has
also been detected in air samples from experimentally
infected pigs with and without immunity.3,4,5 However,
literature about detection of airborne influenza under
field conditions is scarce. Therefore, the objective of this
study is to detect airborne influenza A virus from acutely
infected pig populations under field conditions.
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Results and Discussion
For phase I, a nursery (Farm 1) was found to be acutely
infected with an H1N2 influenza A virus. All air samples
(inside and outside) tested positive for influenza A. Virus
was isolated from 8 (7 inside and 1 outside) air samples.
Virus was also isolated from 11 of 15 oral fluid samples.
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Materials and Methods
The study was carried out in two phases. Each phase
used two acutely infected pig populations raised under
commercial conditions identified through constant
communication with local veterinarians. In phase I of the
study, detection of airborne influenza A virus was
attempted at the site where pigs were housed whereas in
phase II detection was also attempted at specific
distances downwind from the site.
In phase I, a total of fifteen 30-minute air samples were
collected inside the barn by simultaneously collecting air
samples using air cyclonic collectors. For the outside air
samples, cyclonic collectors were placed under the pit
fan exhaust outlets or besides the ventilation exhaust fans
and were allowed to run for a period of 30 minutes.
Additionally, 15 oral fluid samples were collected from
pigs inside the barn.
In phase II, the sampling protocol inside the barn was the
same as in phase I. As for the outside air samples
collected from the exhaust air, thirty 20-minute air
samples were collected (15 in the afternoon and 15 in the
morning). Additionally, thirty 20-minute air samples
were collected downwind at the two closest public roads
approximately 0.5 and 1 mile away from the barn for a
total of 60 (30 in the evening – dusk and 30 at dawn –
morning) air samples. At the time of submission of this
paper, phase II was being conducted.
Air and oral fluid samples were tested for influenza RNA
by RRT-PCR. Further diagnostics included virus
isolation, titration, subtyping and sequencing.

On farm 2, a wean-to-finish (WTF) barn with pigs with
limited clinical signs, four (2 inside and 2 outside) air
samples were classified as suspect. All 15 oral fluids
tested positive for influenza virus. No virus was isolated
from these samples.
Our results confirm that acutely infected pig populations
can generate airborne influenza A virus viable particles
capable of being exhausted from pig barns and likely
disseminated to other farms in the vicinity. Additionally,
acutely infected populations can generate viable particles
for at least a week after infection. Detection of influenza
A virus in the field will depend on the course of disease,
as it was previously demonstrated.3 More studies are
needed to further understand regional airborne
transmission and dissemination of influenza A virus.
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Introduction
Transmission of influenza A virus in pigs is thought to
occur mainly by direct nose-to-nose contact and aerosol.1
One of the strategies for influenza control is pre-farrow
sow vaccination with a secondary benefit on suckling
piglets through the ingestion of colostrum.2 There are
reports3,4 investigating the relationship between the
presence of maternally derived immunity (MDI) and
protection concluding that pigs were partially protected.
However, it is not clear whether these pigs can become a
source of infection to other pigs by excreting infectious
aerosols. Therefore, the objective of this study was to
assess whether airborne influenza A virus could be
detected in air samples collected from experimentally
infected recently weaned pigs under the presence of MDI.
Materials and Methods
Eight pregnant sows from an influenza virus
serologically negative herd were chosen for the
generation of the pigs for this study. Three sows were
vaccinated twice pre-farrow with a killed triple
reassortant H1N1 beta-cluster virus vaccine (Beta group),
three different sows were vaccinated with a killed H1N1
alpha-cluster virus vaccine (Alpha group) and the
remaining two sows were left unvaccinated and served as
the source of control group and seeder pigs.
After farrowing, piglets were ear tagged and not crossfostered. A total of 30 piglets were available and divided
in 3 groups according to the treatment the sows had
received. Three additional negative piglets were included
as seeders. Pigs were transported to the University of
Minnesota isolation unit and each group was housed in a
separate room. The three seeder pigs were moved to a
separate room and challenged with the same virus the
beta group sows were vaccinated with during gestation.
Once shedding was confirmed per RRT-PCR5, these pigs
returned to their respective rooms.
Individual nasal swabs from all piglets and three air
samples in each treatment were collected daily for ten
days. Nasal swabs and air samples were tested by RRTPCR and virus isolation.
Results and Discussion
A total of 31 air samples were collected per each
treatment group. In the beta group room there were no
RRT-PCR positive air samples. In the alpha group room,
there was one positive air sample and six suspect RRTPCR samples and virus was isolated from four air
samples. In the control group room, there were two air
samples that tested positive and three were classified as
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suspect via RRT-PCR. Virus was isolated from two air
samples.
There was only one positive pig shedding virus
throughout the study in the beta group, whereas in the
alpha and control groups all pigs were shedding virus
between days 4 and 7 after exposure.
Our results provide insightful information into the
importance of recently weaned pigs as a source of virus,
specially the risk they may represent by excreting
infectious aerosols.
Influenza virus could not be detected in the air samples
from the pigs with homologous (Beta group) immunity
suggesting they were protected. In contrast, influenza
could be detected in aerosols from the heterologous
(Alpha group) group indicating the virus could be
detected in the aerosols from vaccinated animals with
maternally derived partial immunity.
This study provides significant information into the
understanding of influenza A virus transmission in pigs
and lays the foundation for future work to determine the
risk of aerosol transmission within farrowing units.
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Introduction
Influenza A virus is a primary respiratory pathogen of
pigs.1 Infected pigs shed the virus through nasal
secretions for a period of approximately five to seven
days and transmit the pathogen through nose-to-nose
contact.2 In addition, influenza virus can also be
transmitted through aerosols.3 However, literature about
detection of airborne influenza virus is scarce. Detection
of influenza virus in air samples has been reported 4 but
there is limited information on the dynamics of aerosol
detection in influenza in pigs. The objective of the
project reported here is to determine the relationship
between the frequency of detection of influenza virus in
air samples and the number of actively shedding pigs.
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Results and Discussion
Both seeder pigs and all in-contact pen-mates were
confirmed to be shedding influenza virus for at least 4
days and a maximum of 6 days during the 8 day period.
A total of 43 air samples were collected. Out of those 43
samples, 25 (58%) were positive to influenza virus. In
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Materials and Methods
Two groups of 11, 7-week-old pigs were housed in two
separate rooms at the University of Minnesota Animal
Isolation facility. All pigs originated from an influenza
negative pig farm in Minnesota.
One “seeder” pig from each group of 11 pigs was
infected with H1N1 influenza A virus in a separate room
and commingled with the other 10 pigs when shedding in
this pig was confirmed through RRT-PCR.5 Pigs were in
contact for 8 days after commingling. Transmission was
assessed by collecting individual nasal swabs from all
pigs daily and tested for influenza RNA through RRTPCR.
A cyclonic collector, capable of collecting 400L of air
per minute, was used for air collection. The collector was
located in the room, 74 cm from the wall and 89 cm from
the floor (above the reach of the pigs). Ten milliliters of
minimum essential media (MEM) supplemented with 4%
bovine serum albumin was added to the cyclonic
collector vessel and the collector was allowed to run for
30 minutes. Three air samples per day approximately
every 8 hours were collected for 8 days after
commingling. A sterile syringe was used to extract the
MEM after the 30 minute period and the sample was
then stored in a sterile plastic 10 ml tube for testing. Air
sample fluid was tested for influenza A virus RNA
through RRT-PCR. An attempt to quantify the amount of
viral particles in the air was done though virus titration
of RRT-PCR positive samples on MDCK cell culture.

both groups, influenza virus was detected for the first
time 2 days after commingling when 4 out of 11 pigs
were shedding virus. All air samples were positive for
influenza from day three after commingling until the first
sample on day seven. During these days, all pigs in the
room tested positive by individual RRT-PCR (e.g.
influenza A virus RNA positive by nasal swab RRTPCR).
Titration of RRT-PCR positive air samples yielded
negative results.
Our results are novel and confirm that detecting
influenza A virus in air from experimentally infected
pigs is possible and a frequent event under the conditions
of this study. Detection of influenza A virus in air
samples was associated with the presence of active
contact transmission. More studies are needed to further
characterize aerosol generation from actively shedding
pigs in order to understand the relevance of influenza
airborne transmission under natural conditions.
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Introduction
In contemporary commercial swine populations,
influenza is increasingly recognized as an endemic virus,
an important component of the porcine respiratory
disease complex (PRDC), and a pathogen with a major
economic impact on swine production.
Nucleoprotein (NP) is a multifunctional protein
associated with viral transcription, replication, and
intracellular trafficking of the viral genome3. NP is
highly conserved among IAVs such that infection with
any subtype induces IAV-specific NP antibodies in
various species2.
Previously, a commercial blocking ELISA (MultiSScreen® Antibody Test Kit, IDEXX Laboratories, Inc.,
Westbrook, ME, USA) designed to detect influenza A
nucleoprotein antibodies in avian serum was shown to
effectively detect NP antibodies in swine serum1. The
purpose of present study was to determine whether the
“NP ELISA” could also be adapted to the detection of
NP antibodies in swine oral fluid samples.
Materials and Methods
The procedure for performing the ELISA was modified
from the manufacturer’s instructions for testing serum by
changing sample dilution, sample volume, incubation
time, and incubation temperature. Using the modified
procedure, the capability of the NP ELISA to detect
influenza antibodies in pen-based oral fluid samples was
evaluated using oral fluid samples (n = 182) from pigs
inoculated with either influenza A virus subtype H1N1
or H3N2 under experimental conditions and followed for
42 days post inoculation (DPI).
Statistical analyses were performed using SAS® Version
9.2 (SAS® Institute, Inc., Cary, NC, USA). ELISA S/N
values were log10 transformed to meet the distribution
requirements for valid statistical analyses and analyzed
using repeated measures analysis of variance (ANOVA)
using pen as the subject of repeated measures. Diagnostic
sensitivity, specificity, and associated 95% confidence
intervals of the NP oral fluid ELISA were estimated by
receiver operating characteristic (ROC) analysis using
MedCalc® 9.2.1.0 (MedCalc Software, Mariakerke,
Belgium).
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Results
NP antibodies in oral fluid were detected from DPI 7
through DPI 42 in all inoculated groups. More
specifically, the mean sample-to-negative (S/N) ratio of
influenza-inoculated pigs was significantly different (p <
0.0001) from unchallenged controls (either unvaccinated
or vaccinated-unchallenged groups). An assessment of
the association between oral fluid vs. serum S/N ratios
from the same pen showed a correlation of 0.796
(Pearson correlation coefficient, p < 0.0001). The ROC
analysis estimated the area under the curve (AUC) at
0.994. In this analysis, an S/N cutoff of ≤0.60 provided a
diagnostic sensitivity of 90.5% (95% CI: 86.3, 97.3) and
specificity of 96.0% (95% CI: 91.0, 98.7).
Conclusions and Discussion
The results of this study showed that the commercial NP
ELISA has the potential to detect influenza NP
antibodies in pen-based oral fluid samples collected
under experimental conditions. The results suggest that
antibody testing of oral fluid could be used to monitor
the circulation of influenza virus in commercial pig
populations or time the use of vaccines, e.g., to avoid
maternal antibody interference. Future studies should
include assay performance assessments based on oral
fluid samples collected in the field.
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Introduction
Swine influenza virus (SIV) causes an acute respiratory
disease in pigs occasionally transmitted to human such as
the pandemic H1N1 2009 virus. Normally, SIV genetic
is unstable resulting from its point mutation and
occasionally genetic reassortment. The genetic changes
play an important role for a novel emerging virus.
Previous genetic data of characterized Thai SIV H1
subtype showed that the Thai H1 SIVs derived from a
Classical swine H1N1 common ancestor in 1981 and
1990. The Thai SIV H3 subtype derived from the human
lineage. Thai H3 SIVs were closely related to Thai
human H3N2 virus isolated in 1997 and human-like
H3N2 virus circulating in the early 1970s (1). In
December 2009, the pandemic H1N1 2009 virus was
introduced into the Thai pig population (2). Hence, the
SIV epidemiology may change. This study focuses on
serologic surveillance of Thai SIVs after the novel
pandemic H1N1 emerged in the Thai pig population.
Materials and Methods
During January to December 2010, 1017 pig sera were
collected from pigs of various ages in Thailand. A
standard hemagglutination-inhibition (HI) assay was
used to evaluate the antibody titer against Thai H1 and
H3 SIVs. HI test was performed, according to WHO
protocol (3). Positive titer was considered when the HI
titer was ≥ 40. Current virus antigen used for HI tests
included H1N1 (swH1N1-09 and pH1N1-09) and H3N2
(swH3N2-05 and swH3N2-07).

Figure 1. Percentages of SIV sero-prevalence in 2010
after the introduction of pandemic H1N1 using HI test.
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Results and Discussion
Figure 1 showed percentages of sero-positive SIV cases
in Thailand, 2010. After December 2009, the pandemic
H1N1 2009 was introduced into the Thai pig population
causing dramatic changes of SIV sero-positive results.
As a result, H1 sero-positive cases were higher (59.56%)
with a lower percentage of H3 sero-positive cases
(11.44%). However, the previous study during June 2008
to 2009 reported the percentage of H3 sero-positive cases
(85.4%) (4). The introduction of the novel virus may
have a major impact on this change. In addition, SIV can
be either epidemic or endemic disease depending on the
swine herd immunity. The dynamic changing of SIV
genetic may have more or less impact on human
influenza epidemic due to the proper control of
interspecies transmission. Since no-cross protection
between H1 and H3 subtype, continuous monitoring of
serologic and genetic surveillance of SIVs should be

concerned for proper management and control of both
swine and human influenza viruses.
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Introduction
Swine influenza is an infectious disease responsible for
systemic and acute respiratory clinical signs, of rapid
development and resolution, characterized by high
morbidity and low mortality. It is responsible for
significant economic losses. The severity of the lesions
will vary according to age and health status of the animal,
management conditions and synergistic action of other
viral and bacterial pathogens. It is a cosmopolitan disease
that has been diagnosed and characterized since 1918 1
(the “Spanish flu”) in several countries around the world.
In Brazil, few studies investigated the presence of swine
influenza vírus (SIV) in pig herds2, however, it is
speculated that SIV was already present in the Brazilian
herds before 2008. Thus, this study aimed to identify, by
immunohistochemistry (IHC), the presence of viral
antigens in lung fragments in southeast Brazil since the
beginning of the 1980s.
Materials and Methods
In this study, IHC was used to identify the SIV antigen in
the paraffin block of lungs samples from the
histopathology archives of the Universidade Federal de
Viçosa, Universidade Federal de Minas Gerais and
Universidade Federal de Uberlândia, all in Minas Gerais
state, between the years 1982 and 2008. Sixty-eight
samples were select from differents herds suspected with
pneumonia, and stained by HE and, then by IHC using a
mouse monoclonal antibody specific for influenza type A.
The Label Streptavide peroxidase LSAB plus kit, from
DAKO, and the amino-ethylcarbazole (AEC) as a
chromogen were used.
Results
Among 68 cases submitted for IHC analysis, thirty-one
were positive for SIV in different staining intensities.
There was no direct correlation between immunostaining
intensity and severity of histopathological lesions. The
most frequent histologic lesions observed in positive IHC
cases were bronchial and bronchiolar epithelial necrosis
and hyperplasia of broncho-associate lymphoid tissue.
The morphological diagnostics are showed in table 1.
Moderate antigen labeling was observed in bronchial
glands of two lung fragments with no evidence of
inflammation. One of these lungs had pulmonary edema
and the other atelectasis.
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Table 1. Morphological diagnosis divided in periods.

Conclusions and Discussion
Based on the immunoreactivity of the studied fragments
it is possible to infer that influenza type A virus was
already present in pneumonia pigs cases before 2008. .
The influenza type A antigen detected in the lung with
only edema could be explained by the possible initial
stage of inflammation; however, it is hard to justify the
positivity of the atelectasic lung.
References
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Preparation and identification of monoclonal antibody against swine influenza virus nucleoproein
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Introduction
Swine influenza viruses belong to Orthomyxoviridae
family type A influenza virus. Because virus’s receptors
are widely distributed under certain circumstances, it can
also infect human and cause pandemics. Therefore, the
swine flu has become a hot issue of public health. Rapid
and accurate diagnosis of swine influenza infection is
important for an understanding epidemiology. In order to
develop rapid tests for SIV antigen and antibody
detection, this study purified virus particles immune
BALB/c mice and two monoclonal antibodies (mAbs)
against influenza nucleoprotein (NP) were produced.
Materials and Methods
In this study, swine influenza H3N2 virus was grown in
11-day-old embryonated eggs. After the differential,
high-speed centrifugation and sucrose density gradient
centrifugation the purified virus was immuned BALB/c
mice. After the last immunization we fused immune
spleen cells with SP2/0 myeloma cells according to
literature methods. The hybridoma supernatant were
tested through indirect ELISA and also amplified swine
influenza virus NP gene by RT-PCR and cloned into
pCIneo eukaryotic expression plasmid. The constructed
plasmid and pCIneo vector were transfected into MDCK
cells and detected by with IFA method.

Figure 2. IFA identification the monoclonal antibody
ascites against MDCK transfected with pCIneo or pCINP.
A is the monoclonal antibody 1G12; C for the
monoclonal antibody 3E11; B, D is the empty vector
Scale bar, 20 um. pigs
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Conclusions and Discussion
Influenza viruses mutate easily, but nucleoprotein in
different subtypes of influenza viruses is highly
conserved. Studies have shown that NP is the influenza
virus determinants of host specificity and is one of the
interfaces between host and viral proteins. Therefore the
development of highly conserved NP is the ideal
universal vaccine antigens, antibodies against the NP
monoclonal antibody also inhibited transcription of virla
RNA in vitro.
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Results
Four hybridoma cell lines 1G12, 3E11, 3D10 and 5D8
were obtained through two rounds of screening and
continuous application of limiting dilution cloning with
four times, combined indirect ELISA with IFA to screen
positive hybridoma supernatants. The NP gene was
successfully cloned into the expression vector pCIneo
and the recombinant plasmid was confirmed by
sequencing. MDCK cells were transfected with pCIneo
and pCINP after 36 hours and in four cell lines, only
1G12 and 3E11 were tested to positive.

Figure 1. monoclonal antibody IFA detection of H3N2infected cells. A: monoclonal antibody 1G12, B:
monoclonal antibody 3E11, C: monoclonal antibody
3D10 D: monoclonal antibody 5D8. Scale bar, 20 um.
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Phylogenetic analysis of swine influenza viruses isolated from two acute outbreaks in the same herd
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Introduction
The European “avian-like” H1N1 swine influenza virus
(SIV), comprised of HA segment that has the same
origin as the pandemic influenza virus from 2009, was
identified in Polish swine populations (the first isolation
was evident in the early 2000) (1). At the present study,
phylogenetic investigation is focused on the analysis of
the evolution changes in HA and NA genes among two
SIV isolated from the acute outbreaks at same farm
within 6 years distance of time.
Materials and Methods
Both viruses were isolated in farm Bełżyce located
south-east of Poland, the first in 2005 and latest in 2011.
Pigs have shown flu-like symptoms: cough, sneeze,
runny nose and fever. Additionally, in 2011 few mortal
cases were observed. Nasal swabs in 2005 and lung
tissues specimens in 2011 were analyzed at the National
Veterinary Research Institute in Puławy. An
identification of SIV was accomplished by real-time RTPCR assays that are specific for the Matrix gene (1).
Phylogenetic trees were built with MEGA 4.0 software
using maximum composite likelihood algorithm and
neighbor-joining method for tree topology reconstruction.
Results
HA gene: The A/Swine/Poland/C7/2005 and A/Swine/
Poland/16318/2011 were both classified as H1 avian like
origin. Nevertheless, the HA genes of these viruses
showed some genetic drift, differing from their closest
relatives in the avian-like SIV cluster by 5-8% distance.
The HA of A/Swine/Poland/16318/2011 was an outliner,
showing only 92% nucleotide identity with A/Swine/
Poland/C7/2005, and was grouped out from any other
Polish H1 isolates.
NA gene: Two studied strains were grouped in the same
cluster showing European avian-like lineage. They were
located distinctly from SIV isolates circulating in the
80’s, and 90’s world-wild and were included in the
subcluster formed by SIV from last decade. A/Swine/
Poland/C7/2005 was indicated with the closest
similarity with other Polish viruses isolated in 2000-2005.
The highest similarity of A/Swine/Poland/16318/2011
was determined with the A/Swine/Poland/01311/2009
and with European strains prevalence in the last 5 years.
Conclusions and Discussion
The genetic diversity between HA and NA genes of
Polish SIV wasn’t statistically significant. There was just
93-94% similarity sharing with Polish viruses from last
decade, including two H1 isolates described above and
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recent European SIV. However logarithmic calculation
based on a centroid calculation shows different evolution
pattern of A/Swine/Poland/16318/2011 comparing to
A/Swine/Poland/C7/2005. The latest strain isolated from
the farm Bełżyce in 2011 was found as a separately
evolving from the strain isolated in 2005. The new trend
of evolution of Polish SIV could be described as the
close related to viruses circulating in Europe. It is more
likely to assume the two isolates from the same farm
wasn’t the same circulating SIV but there was a new
introduction of virus. In general phylogenetic analysis of
Polish SIV shows a stable situation of genetic evolution,
without entering distinct variants of SIV, including
pandemic mutant from 2009. However, the situation
similar to the presented above was observed previously
with two H3N2 isolates found year by year in the same
farm (2). In conclusion, H1N1 influenza viruses were
more dominant in the Polish pig population, similar as in
Europe, and infection with avian-like H1N1 viruses
persistently emerged in the swine population in the area
showing acute course and new evolution trend.
Acknowledgments:
This work is supported by ESNIP 3 Project No 259949
founded by EC FP7.
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Introduction
To accurately evaluate the impacts of a treatment, such
as composting or anaerobic digestion, on viral
populations it is necessary to expose a known population
to the environmental stresses of the treatment, and then
recover the sample to quantify population effects. Since
virus samples are very difficult to recover from solid or
liquid treatment matrices, it is desirable to contain the
viral population to be exposed within a vessel that retains
the viruses while simultaneously exposing those to
environmental stresses (e.g. pH changes, toxic gases etc.)
associated with the treatment. In spite of several studies
performed in virus inactivation, much less scientific
effort has been dedicated so far using dialysis cassette
(DC) as an effective tool to evaluate virus inactivation.
Therefore, the objectives of this study were (a) to
evaluate the performance of DCs as a virus retaining tool
for evaluating AI virus inactivation in animal mortality
disposal system; and (b) to demonstrate the ability of
exchanging hydrogen ion and gas through the membrane.

Methane concentrations inside DCs increased slowly
until day 3 and from there on remained steady. However,
carbon dioxide concentrations inside DCs reached
equilibrium in day 1 (Figure 2). However, but both gas
reached almost equilibrium on day 3 and 1, respectively.
Figure 2. Temporal variation of standard gas concentrations in
DCs and tedlar bag.

Conclusions
Virus retaining test result showed that virus samples
were retained inside DC membranes safely. Furthermore,
pH and gas exchange through the membrane also
demonstrated very good performances. As a result, DCs
could be utilized as an effective tool in evaluating virus
inactivation in animal mortality disposal system.
References
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Results and Discussion
No significant differences in active viral concentration
were observed in the DCs or buffer solution confirming
that viruses are retained by the DC membranes without
adversely affecting their survival (Table 1).
The pH of solutions inside all DCs reached equilibrium
which was similar to those of the buffer solution after 24
h (Figure 1).

Figure 1. Temporal variation of the pH of solution in
DCs.
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Materials and Methods
Slide-A-Lyzer dialysis cassettes were tested to evaluate
their ability to retain viral samples. Due to biosecurity
concerns, a representative Korean H9N2 subtype LPAI
virus named A/chicken/Korea/310/01 was used as model
virus. To test DCs ability to retain virus samples, DCs
were filled with H9N2 virus solution and immersed into
distilled water (DW). Samples were then collected from
DCs and DW, diluted and inoculated into five specificpathogen-free embryonated eggs. Infected allantoic fluid
was collected and analyzed for hemagglutinating activity
to quantify virus concentrations. Four tests were carried
out to determine whether pH inside the DCs equilibrate
to pH in the surrounding liquid. To investigate gas
exchange performance, three DCs filled with air and
placed inside tedlar bag filled with standard gas. Samples
were collected from both and analyzed.

Table 1. Variations of virus titers in DCs and buffer
solution after immersing.
Before immersing
After immersing
(EID50/0.1ml)
(EID50/0.1ml)
Inside DC
Buffer Inside DC
Buffer
Test-1
106.6
0
106.6
0
Test-2
106.6
0
106.5
0
Test-3
106.6
0
106.6
0

IPVS 2012 KOREA
VP-078

| Virology & Viral Diseases-INFLUENZA|

In vivo adaptation of wholly avian influenza virus to the pig
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Introduction
Because pigs support replication of both, avian and
human influenza viruses, they have been considered to
be a plausible intermediate host for the generation of
human pandemic strains. However, the experimental
studies in pigs with wholly avian influenza viruses (AIV)
gave growing evidence that the species barrier between
birds and pigs is stronger than previously assumed (1, 2).
Therefore the objective of this study was to determine
the viral and host factors influencing the efficiency of
AIV replication in pigs and/or pig-to-pig transmission.
Materials and Methods
The in vivo generation of swine-adapted H1N1 AIV
strain was done by 15 serial passages in pigs. In total 34
conventional, influenza virus-naïve pigs, 6-8 weeks old,
equal number of male and female, housed in animal
facilities BSL3, were used. Pigs were i.n. inoculated with
A/duck/Bavaria/77 (2nd passage in MDCK cells, the
infectious dose 10-5.8 TCID50/ml, 4 ml/pig). During the
consecutive passages pigs were inoculated with PCR
positive homogenate of the respiratory tract tissues of
euthanized pigs. The sentinel pigs were introduced at
passage 5, 10 and 15th, and additionally when the virus
shedding was evidenced (Ct in nasal swabs at DPI 2 ≤30).
The pigs were daily checked of body temperature and
swabbing (force infected pigs at DPI 1-4, sentinels at
DPC 1-5). Force infected pigs were euthanized at DPI 4,
after PME the respiratory tract tissues were checked by
RRT-PCR (M gene). Additionally at DPC 7, 10 and 14
antibody response of sentinels were checked, then they
were euthanized. All PCR positive samples were used for
virus isolation (SPF embryonated chicken eggs and
MDCK). The sequence of entire genome of the original
AIV with isolates from intermediate passages was
compared.
Results
Force infected pigs do not demonstrate typical clinical
symptoms of influenza. AIV does not influence the
significant increase of body temperature, however the
temperature ≥ 40oC from DPI 2-4 was evidenced in the
most of the passages (the highest temperature reached
41.3oC). It was evidenced more frequently in gilts.
The sentinel pigs did not demonstrate symptoms of
influenza, similar as force infected animals. The body
temperature was elevated only at DPC 1 and it was also
more visible in female. In daily taken nasal swabs the Ct
≤30 at DPI 2 and 3 occurs only at passage 8 th in one
force infected gilt. In organ samples the most frequent
positive result was evidenced in middle right lobe and in
trachea of both, gilts and boars, and occasionally in
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respiratory nasal mucosa, apical right and accessory
lobes. No positive result were obtained from caudal lobes,
as well as from left middle and left apical lobes. In
serology (HI and IPMA tests) no antibodies were
detected in serum of sentinel pigs at DPC 0, 7 and 14. In
total 12 isolated were obtained. Two sense mutation in
HA (163, 394) (one in receptor binding site region), 1 in
M (248) and 2 in NP (63, 117) genes were detected, but
no mutation in NA were found.
Conclusions and Discussion
Based on the presented results we can state that
adaptation of the AIV to the pig is possible but under
experimental conditions an effective pig-to-pig
transmission does not occurred. It confirm that the
barrier between birds and pigs is stronger than previously
assumed. We confirm also that the differences existed in
the replication of AIV H1N1 subtype depending on the
part of respiratory tract, with the highest relationship to
its lower part, which is in accordance to “avian-like”
tropism. The most frequently the virus was isolated from
middle lobe of the right lung and from trachea.
Acknowledgments:
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Introduction
Until now, variants of the H1N1, H1N2, and H3N2
subtypes were mostly circulating in swine populations
within swine-raising countries including Korea. The
pandemic (H1N1) 2009 (pH1N1) infection was detected
in April of 2009, and spread quickly from person to
person on a global scale. Korean pig populations were
also detected 17 pH1N1 viruses on six provinces during
the national surveillance. Given the incidence of SIVs in
Korean pig populations, additional reassortant viruses
have likely emerged. In this study, we describe the
genetic and biological characterization of new
reassortant virus discovered from the swab samples of
growing pigs.
Materials and Methods
The samples were inoculated into Madin–Darby canine
kidney (MDCK) cells and influenza A viral RNA of
culture supernatant was extracted and applied to the
reverse transcription (RT)-polymerase chain reaction
(PCR). Final confirmation of the virus was done through
sequence analysis of each eight genes using the universal
primers. For confirm of host biopathogenesis, four 5week-old specific-pathogen-free miniature pigs were
inoculated intratracheally with 2 ml of 1×10 5.4
TCID50/pig of isolated strain. From day 1 post-infection
(dpi), two naïve pigs as contact pigs (CP) were
comingled with the inoculated pigs (IP) in direct contact
in same room. Pigs were euthanized to evaluate
histopathological lesions on 5 dpi/dpc. For evaluating
viral loads in nasal swabs, quantitative real-time RTPCR was conducted according to CDC protocol.

Figure 1. Qualitative results of viral loads of nasal swabs
(round) and rectal temperatures (square) in each
inoculated (closed) and contact pigs (open) according to
days.
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Conclusions and Discussion
pH1N1 was first reported in the Korean pig population at
the end of 2009, and not long after that, the new
influenza variant was detected (mid 2010), meaning the
number of new viruses may be increasing in a very short
amount of time like other countries. Even though our
results demonstrate that new reassortant virus is fully
capable of becoming infection and transmission, whether
this novel virus will become widespread in a field
circumstance remains to be seen. In addition, the
diversity of antigenically and genetically distinct SIVs in
Korean swine populations is of potential concern to
public health.
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Results
Phylogenetic analysis of the representative isolates of
A/Swine/VDS1/2010 revealed that the H1N2 SIV HA
gene was genetically similar to reassortnat H1N1.
Moreover, the NA gene of the isolate clustered with the
human N2 lineage and six gene segments clustered with
pH1N1 lineages. Clinical signs of all pigs were observed
via the intratracheal route or contact exposed although
variations in severity between groups were differed.
Elevation of rectal temperature in IP group in company
with those clinical signs that the overall rectal
temperature was peaked at 1 dpi whereas the CP group
was gradual increased and slightly greater than that IP
group at dpc 4 and 5. Virus shedding in nasal swabs was
observed a similar shedding pattern of both groups from
1 dpi/dpc to the end of experiment period (Figure 1). In a
view of histopathological findings at 5 dpi/dpc, revealed
moderate to severe necrotizing bronchitis, bronchiolitis,

atelectasis and alveolitis followed by hyperplasia of
airway epithelium, and lymphohistiocytic cuffing of
bronchi, bronchioles and pulmonary vessels.
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Retrospective serological study (2000-2009) of swine influenza subtypes H1N1 and H3N2
in Mexico city backyard pigs
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Introduction
The swine influenza virus (SIv) is a RNA virus that belongs
to the Orthomyxoviridae family and affects a wide variety of
species including the human, SIv also intervenes in the
porcine respiratory complex as a primary pathogen(1). The
most common subtypes affecting pigs are H1N1, H1N2, and
H3N2(3). The objective of this study was the identification of
antibodies against swine influenza virus in swine sera from
backyard animals from different districts of Mexico City
during the years 2000 to 2009.
Material and Methods
The study was carried out with pig serum samples from
Mexico City (MC), referred during the years 2000 to 2009 to
the diagnostic laboratory of the Pig Production Department
(DMZP) of the Faculty of Veterinary Medicine of the
UNAM. According to the database that was conducted to
know the general inventory of the pig sera bank from MC, the
samples were selected randomly. The districts which had
over 100 sera per year, only 50 were selected for this study.
The samples were processed with the hemagglutination
inhibition test and dilutions of sera were from 1:10 to 1:1280
considering positive those samples with a title greater than or
equal to 1:80.
Results
From a total of 2094 samples processed, an overall
prevalence of serologically positive samples of 74% for the
H1N1 subtype was obtained, while for the subtype H3N2 it
was 24.1%, it was also found a seroprevalence towards both
subtypes of 22.2%. Over the years we could see that SIvH3N2 behaved with an irregular transition from 2000 to 2003;
the year 2000, 2002 and 2004 had the highest prevalence with
62.8%, 39.6% and 44.8% of seropositivity, with a downward
trend from the 2004 to 2009. The H1N1 subtype has an
oscillating behavior with a minimum seropositivity of 48%
and a maximum of 81.8%. The Azcapotzalco district has the
highest seropositivity for both subtypes, with 81.8% for
subtype H1N1, and 35.3% for H3N2; Coyoacán district was
the second highest percentage of seropositivity for both
subtypes, with 78.7% (H1N1) and 34.8 per cent (H3N2).
Conclusions and Discussion
Currently, there are few reports in Mexico on the dynamics of
the SIv in a backyard pig production system, as it is an area
that receives little attention by its limitations in the pig rearing
technology. Possibly the importation of breeding stock from
USA have facilitated the distribution of the H3N2 subtype in
different parts of the country, including Mexico City,
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although this subtype arose worldwide in 1998(2), there are no
documented outbreaks of swine influenza in Mexico City,
however the H1N1 subtype was the main subtype that
currently prevails in this area. If we consider the low number
of animals by premise and the less overcrowding in these
backyard farms in Mexico City districts, it should result in
low levels of antibodies detected; however this behavior was
not present. The results of this study allow us to identify the
coexistence between subtypes H1N1 and H3N2 of SIv in pigs
from Mexico City, as well as giving us information about the
distribution of the virus in some districts and years; this
findings are also important in the epidemiological context due
to the role of pigs in the circulation of the virus and the close
contact with the human population and other domestic
species.
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Acute phase response after intranasal inoculation of pigs with swine influenza virus
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Introduction
The acute phase response is an early response of the
organism caused by various factors (1). Whilst APP
responses have been observed for a large range of
infections (1,2) whether subclinical swine influenza
(subSI) induces an APPs response is not known.The aim
of this study was to assess whether experimentally
induces subSI evokes a C-reactive protein (CRP),
haptoglobin (Hp), serum amyloid A (SAA) or/and pig
major acute phase protein (Pig-MAP) responses in pigs.
Materials and Methods
Fourteen 5-week-old pigletswere sourced from high
health status herd and were shown to be both influenza
virus and antibody (Ab) (subtypes H1N1, H1N2, H3N2,
pH1N12009) negative. A/sw/Poland/KPR9/2004 H1N1
SIV strain was used for the i. n.infection. On day 0, ten
piglets were inoculated with 107.3TCID50SIV. Four pigs
served as controls. Rectal temperatures and clinical signs
were assessed daily. Blood were collected on -7, 0, 1, 2,
3, 5, 7, 10 dpi. Nasal swabs were taken at 2, 3, 4, 5, 10
dpi.Two infected and 1 control pigs were euthanized on
2 and 4 dpi. Remaining pigs were euthanized on 10 dpi.
Ab against SIVs were measured using a HI assay. For
determination of APP commercial ELISAs were used.
Real time reverse transcription PCR was used
fordetection of SIV in nasal swabs, tracheas and lungs, as
described previously (3).

Conclusions and Discussion
The most common problem of diagnosing SI remains the
timing of sample collection. Sample collection needs to
be based on the differentiation of actually infected pigs
shedding large amounts of virus from those at the later
stages of infection. Influenza virus titer peaks about 2 dpi
and there is little virus shed 6 to 8 dpi.Since
concentration of serum Hp or SAA increased at 1-2 dpi
and concentration of Pig-MAP remaining unchanged, the
monitoring of serum level of these APPs may be helpful
in identification of subclinically infected pigs most
suitable for specific diagnostic of SIV. Furthermore, the
positive correlation (R-Spearman = 0.65, p<0.05) found
between maximum concentrations of SAA in serum and
changes observed in the lungs, makes this APP
potentially important indicator for disease evolution or
estimation of treatment strategy.
Acknowledgments
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Results
No relevant respiratory or systemic clinical sings were
observe in pigs from both groups.All infected pigs
exhibited Ab against H1between 7 and 10 dpi. M gene
RRT-PCR assay, used to confirm the presence of SIV in
the nasal swabs revealed positive results from all
infected pigs between 2 and 5 dpi. In all infected pigs,
euthanized at dpi 2- 4, the presence of SIV were
confirmed for tracheas and lungs. No viral RNA was
detected in lungs on 10 dpi. Postmortem examination
revealed typical lesions deriving from SIV infection in
the lungs of infected pigs. Only levels of Hp and SAA
were significantly induced after infection, with mean
maximum values from day 1 to 2(p<0.05). Significant
changes in serum Hp concentrations
were observed in all SIV infected pigs. The mean peaked
level was over 3.5-fold higher compared to controls. The
levels of Hp and SAA were significantly elevated from 1
to 2 dpi, as compared to the control pigs(p<0.05). Mean
peak level of SAA reached 43.26μg/ml (almost 15-fold
higher compared to day 0-level).The concentrations of
CRP and Pig-MAP did not differ significantly from those

observed in control pigs. In control pigs levels of APP
remained relatively constant.Strong, positive correlation
was found between maximum concentration of SAA in
serum and changes in the lungs (R-Spearman = 0.65,
p<0.05).
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Serological status of swine influenza a virus H1N1, H3N2 and Actinobacillus pleuropneumoniae serotype 2 and 5
of pigs in 2011, Korea
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Introduction
Recently, swine influenza virus (SIV) and actinobacillus
pleuropneumoniae (APP)-associated respiratory diseases
in pigs have been problematic in Korean swine industries.
Therefore, this study tried to investigate the
seroepidemiological status of SIV (H1N1, H3N2) and
APP serotype 2 and 5 in 2011, Korea.
Materials and Methods
Serological analysis of SIV was performed using 701
sera from 37 cases collected between Jan, 2011 and Dec,
2011. In the case of APP, 2488 sera from 114 cases were
used. To detect IgGs against SIV H1N1 and H3N2,
commercial ELISA kits (IDEXX) were used (cut-off
value for H1N1 and H3N2 was 0.4 and 0.3 S/P ratio,
respectively. The APP2 and APP5-specific IgGs were
detected using commercial kits (Bionote Ltd., Korea) and
antibody titer was calculated following manufacturer’s
manual. When the calculated antibody titer was more
than 90, the sera were regarded as positive for APP2 and
APP5, respectively.
Results
24% and 30% of cases were seropositive for SIV H3N2
and H1N1, respectively. While pigs less than 30 days
old showed high seropositive rate (26%) for H1N1, pigs
from 30 to 90 days old showed high seropositive rate
(33%), when pigs from birth to 120 days old were
investigated (excluding breeding herds). When the
seropositive rates among pigs were compared in each
province, pigs in jeju island showed the lowest
seropositive rates, 1% (1/67) and 9% (4/64) for H3N2
and H1N1, respectively. In the case of APP2 and APP5,
most farms and pigs were seropositive. Therefore, mean
antibody titers for APP2 and APP5 were compared in
different age groups and provinces. The mean antibody
titers were reduced until 30-60 days old and begun to
increase from 60-90 days old against both APP2 and
APP5. However, mean antibody titers for APP5 was
around 2-fold higher than APP2 in all age groups. The
pigs in Kangwon province showed the lowest mean
antibody titers for both APP2 and APP5. While the pigs
in Gyeonggi province had the highest antibody titers for
APP2, the pigs in Jeju island had the highest antibody
titers for APP5. Except for Gyeonggi province, most pigs
had higher antibody titers for APP5 rather than APP2 in
all provinces of Korea.
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Conclusions and Discussion
In this study, serological status of SIV and APP were
investigated. SIV infection seemed not to be related with
the age groups, but APP infection seemed to be frequent
in pigs more than 90 days old. Also, mean antibody
titer for APP5 was higher than APP2, which might imply
that recent APP infection was more related with APP5 in
Korea. One of the main finding in this study was that
Jeju island had unique serological characteristics for SIV
and APP compared to the mainland Korea. While the
seropositive rate for SIV was much lower than mainland
Korea, the seropositive rate for APP was higher in Jeju
island compared to the mainland Korea. Therefore,
detailed epidemiological studies should be followed to
unveil the practical importance for Jeju island.
Acknowledgement
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Safety and efficacy of a live recombinant H1N1 swine influenza virus vaccine.
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Introduction
Swine Influenza (SI) viruses (SIV) causes a huge amount
of losses either by the disease per se, as a secondary
infections or as a zoonotic disease. Due to the fast viral
mutagenic capacity, it has been difficult to produce a
homologous and updated inactivated whole SIV (H1N1)
vaccine using conventional techniques, and the OIE
prohibits the production of whole influenza virus live
vaccines. Genetic engineering techniques were used for
the production of a recombinant SIV in a viral vector.
This report contains the results of the efficacy test for an
experimental live recombinant SIV vaccine (rPMVSIV/HA/H1) prepared using a SIV subtype H1N1
isolated in Mexico in 2002.
Materials and Methods
Thirty SPF 3 weeks old piglets (Avifarma®, S. A. de C.
V.) were housed in isolation positive pressure units. An
experimental live recombinant vaccine was tested (LV).
Group
1
2
3

Purpose
Negative Control (NC)
Positive Control (PC)
Vaccinated: LV

Challenged
No
Yes
Yes

Pigs
10
10
10

Group
Negative Control (NC)
Positive Control (PC)
Vaccinated: LV
*Different literals express differences among results

(%)
0.1a
10.8b
5.7c

Discussion
The effectiveness of the challenge was demonstrated by
the lung lesions score in the unvaccinated but challenged
group. Vaccinated piglets were protected against clinical
signs, and lung lesions were greatly reduced when
compared with the positive group.
Conclusions
The safety and efficacy tests using the experimental live
recombinant vaccine against SIV H1N1 were satisfactory
in SPF piglets.

Results
No adverse reaction was observed in any of the
vaccinated piglets during the observation period of 14
days PV. Clinical signs due to the challenge SIV were
detected in Group 2 (positive control, not vaccinated but
challenged): red ears, ocular secretion, ocular edema, and
conjunctivitis, coughing and sneezing. Also, fever was
detected during 10 days PV. No clinical signs were
observed in piglets vaccinated in groups 3 (LV).

Happy Pigs - Healthy People

437

June 11 (Mon)

References
1. Ansari, et al PRRS Symposium Proceedings 2005.
2. Ferrari M International Symposium on Emerging and
Re-emerging Pig Diseases. Rome, 2003).
3. Martelli P. 4th International Symposium on Emerging
and Re-emerging Pig Diseases 2003.
4. Swenson S et al. NPBS. Aug. 1999.
5. Jürgen A R et al 2009 p 17.
6. Kathri M et al CRWAD 2009 p144.
7. Bower R CRWAD 2009.
8. Van Reeth K. The Allen Leeman Symposium 2009.
9. Ciprian A., Pijoan C., Cruz T., Camacho J., Tortora J.,
Colmenares G., Lopez Revilla R. and Garza de la M
(1988) Can J. Vet. Res. 52: 434- 438.
10. OIE. The Manual of Diagnostic Tests and Vaccines
for Terrestrial Animals (Terrestrial Manual). 2011.
Chapter 2.8.8.

Poster Sessions

Piglets in Group 3 were vaccinated at day 4 (0 DPV) by
the intramuscular route using 2.0 mL. Piglets were
observed daily for any adverse reaction (safety) due to
the vaccine or the vaccination process. 2 weeks later (14
DPV) piglets in groups 2 y 3 were challenged with a
known pathogenic SIV strain subtype H1N1 isolated in
Mexico in 2002 in a nebulization chamber specially
designed for the purpose, using 106.0 TCID50%/mL/piglet.
Animals were observed daily for clinical signs. All
animals were humanely euthanized at 56 DPV, and the
lung lesion score was recordered in each piglet (Ciprián
y cols).

Lung Lesion score:
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An M2e-based synthetic peptide vaccine for influenza a virus confers heterosubtypic protection from
lethal virus challenge
Jihong Ma, Hai Yu, Furu Yang, Guoxin Li, Meng Huang, Bin Wang, Guangzhi Tong
Division of Swine Infectious Diseases, Shanghai Veterinary Research Institute, Chinese Academy of Agricultural
Sciences, Shanghai 200241, China, gztong@shvri.ac.cn

Results and Discussion
The M2e-MAP induced strong M2e-specific IgG
antibody responses following 2 doses immunization in
the presence of Freund (Figure 1) and limited viral
replication (Figure 2) and attenuated histopathological
damage in the lungs of challenged mice and was able to
counteract weight loss and protected mice from lethal
challenge with PR8 virus (Figure 3). In conclusion,we
designed a novel tetra-branched multiple antigenic
peptide (MAP) based vaccine, which was constructed by
fusion of four copies of M2e to one copy of foreign T
helper (Th) cell epitope. This study provided useful
information for the development of M2e-based influenza
vaccine.
References
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M2e-specific IgG Ab titer(Log 10)

Materials and Methods
The tetra-branched M2e-MAP was constructed by fusion
of four copies of a universal sequence of extracellular
part of M2 protein to one copy of promiscuous T helper
(Th) cell epitope by a lysine tree with two additional Lys
residues defining a putative cleavage site for cathepsin D
and was synthesized. 6~8 weeks old female BALB/c
mice were immunized subcutaneously (s.c.) with M2eMAP (10μg per mouse) plus Freund’s complete adjuvant
(FCA, sigma) at a final volume of 100μ L and boosted
with the same amount of immuogen in Freund’s
incomplete adjuvant (FIA, Sigma) at 2-week intervals.
Two weeks after boost, mice were anesthetized and
challenged intranasally (i.n.) with a lethal dose (10LD50)
of PR8 and 106EID50 of SwGD96 and SwHLJ1.
Challenged Mice were observed for illness or death and
weighed daily for 2 weeks. Lung tissues were collected
from euthanized mice on day 3 post-challenge for further
virological tests and histopathological analysis.

Figure 1. M2e-specific antibody titers induced by M2eMAP vaccine.
M2e-MAP+Freund
Freund

6
5
4
3
2
1

1

2

3

4

weeks post prime immunization

Figure 2. Viral amounts in lungs on days 3 post
chanllenge

Viral amounts(Log10copies/μL)

Introduction
To date, vaccination is considered as the most-effective
preventive measure to control influenza. The hallmark of
influenza virus is the remarkable variability of its major
surface glycoproteins, HA and NA, which allows the
virus to evade existing anti-influenza immunity in the
target population1. M2e, the ectodomain of the M2
protein, is highly conserved across influenza A subtypes
and has become an attractive antigen target for producing
a cross-protective influenza vaccine with broad spectrum
prevention2.

10

﹡

M2e-MAP+Freund
Freund

﹡
﹡

8

﹡
﹡
﹡

6
4
2

PR8

SwGD96

SwHLJ1

virus challenge

Figure 3. Survival curve and body weight in PR8
challenged mice
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Introduction
Swine influenza (SI) is a highly contagious viral
infection disease in pigs that can have significant
economic impact on the swine industry. Swine influenza
virus(SIV) is the causative agent, which has many
subtype. H1N2 is a newly isolated genotye around the
world. In China, the first H1N2 isolate was reported in
2004 and A/sw/SH/1/2007 was reported in 2009[1]. In
paper, the antigen epitopes, receptor sites, pathogenesis
of A/sw/SH/1/2007 to piglets, chickens and mice were
analysed. This study provides the information for
characterizaiton and epidemiology of the H1N2 isolates
in China.
Materials and Methods
A/SW/SH/1/2007 (H1N2) was isolated in pig in 2007[1].
Mice, chickens were inoculated via both nasal way and
vein injection for pathogenesis analysis.
Piglets were inoculated via nasal way.
Sequence alignment was carried out by using CLUSTAL
W, and the phylogenetic trees were generated by the
distance-based neighbor-joining method using MEGA
3.1.(DNASTAR,Madison, WI).

Discussion
The isolate A/SW/SH/1/2007(H1N2) was in high
similarity in antigen amino acid with the classical H1N1
isolate, but not the ressortant H1N2 isolate in China.
A/swine/SH/1/07 was novel ressortant H1N2 influenza
viruses from pigs in China containing genes from the
classical swine (HA, NP, M and NS), human (NA and
PB1) and avian (PB2 and PA) lineages, which indicted
that the reassortment among human, avian, and swine
influenza viruses had taken place in pigs in China and
resulted in the generation of new viruses.
A/SW/SH/1/2007 has the ability of mammalian cell
infection though it is low pathogenic. Furthermore, the
virus was in part conserved in evolution and was
sensitive to anti-virus drugs of Amantadine and
Zanamivir.
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Results
2.1.One-day-old SPF chickens used for intracerebral
pathogenicity index (ICPI) test. The chickens were in
good health within two weeks and ICPI indicator was
zero. A/SW/SH/1/2007 is low pathogenic in chickens.
2.2.Hemagglutinin protein of A/SW/SH/1/2007 contains
567 amino acids, which encoding a signal peptide and
two subunit of HA1 & HA2. The cleavage site was
318PSIQSR GLFGAIA, with the character of being
cleavage by special enzyme in the respiratory track and
made the infection localized. Neuraminidase protein
contains 487 amino acids, with a K insertion between 46
& 47 sites in the stem part of the protein.
2.2.There are four antigen sites in HA peptide. Two
amino acids in epitope Ca and one amino acid was
different in Cb, Sa & Sb were different from that of
classical virus A/SW/Tenness/1455/1977/H1N1 which
share the highest similarity with HA protein. While more
than two amino acids of epitope (Sa, Ca & Cb) were
different from that of isolate A/SW/ZJ/07/2004(H1N2).
Antigenicity of A/SW/SH/1/2007 was more similar with
the classical isolate from North American than with
novel H1N2 isolate in China.
2.3.Three receptor domains of HA ptotein were in highly
similiraty with classical A/SW/Tennes/1977/H1N1.
G226, A228 of HA protein were the unique amino acid
for mamalian infection. 627E & 271A of PB2 shows

A/SW/SH/1/2007 is in low pathogentic, but have the
ability of mamalian cell infection.
2.4.The key sequence of anti-drug domain of
A/SW/SH/1/07 M2 protein was 26LIAAASIIG34, which
means the virus was sensitive to Amantadine. The key
amino acids of NA protein were 120E、293R which
means the virus was sensitive to Zanamivir.
2.5.A/Sw/SH/1/2007 was low pathogenic to chickens,
while it is highly pathogenic to mice and piglets. The
death rate of mice was 100% (muscle inoculation) and
80% (nasal inoculation) within two weeks. All the pigs
inoculated the virus showed the slightly clinical
syptomes and recovered within two weeks. The serum HI
titer of mice to A/sw/SH/1/2007 was 2 7 and only 23.5 to
classical A/Sw/Tenness/1455/1977/H1N1.There is little
cross reaction of these two virus.

IPVS 2012 KOREA
VP-086

| Virology & Viral Diseases-FMD|

Estimation of infection windows for the 2010/2011 Korean foot-and-mouth disease outbreaks
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Introduction
Field epidemiology of an infectious disease should
provide correct information on the outbreak to apply
appropriate control measures. In case of FMD outbreaks,
an immediate investigation on all animal, vehicle and
personal movements is required in order to trace
potential sources of infection and to identify contact
farms. Constructing networks based on estimated
infection time lines is the first use of data from the
epidemiological investigation.1 In this study, we develop
a methodology that permits calculating time window of
infection on the infected farms with reference to the
2010/2011foot-and-mouth disease (FMD) outbreaks in
Korea.
Materials and Methods
We examined 3,748 farms on which serological reactors
were confirmed during the 2010/2011 epidemic of FMD
in Korea. All analysis in this study was done at farm
level. Criteria were prioritized in order of detecting
antibodies against FMD, and clinical lesion based on the
chronology of infection process.2 Presence of
nonstructural protein antibody has the highest priority
regardless of vaccination status. The distribution of data
on time interval between the estimated most likely
infection date and detection was fit to the probability
density functions using maximum likelihood estimates.
Goodness of fit was evaluated by Anderson-Darling test
since the time interval was continuous scale. Probability
that a farm would be detected by a specific day t was
estimated as ‘cumulative detection density function
Results
Distributions of daily number of infected and detected
farms showed similar pattern. However, the shape of
detected distribution was curvier than infected during a
period from late January to February 2011.
Approximately 10 days of gap (detection delays) was
observed between the dates of infection and detection.
The peak of infection was observed between late
December and early January, while detection was peaked
in mid January. On an average 8.1 (Standard deviation,
SD=3.1) days was taken by the time of detection from
the initial infection. The detection delays were the
shortest in pig farms (mean=7.1, SD=2.5 days) and the
longest in deer farms for which a large range of variation
was observed (mean=14.4, SD=18.1 days). Detection
delays between infection and detection were significantly
different by farm types (F ratio of analysis of variance
=202.10, p<10-3). To detect 90% of the infected farms,
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11, 13, and 21 days were taken for pigs, cattle, and deer
and goat farms combined, respectively. The probability
density distribution functions which best fit were
Weibull for beef cattle, Pearson type five for dairy cattle
and Gamma for pigs and Beta general for small
ruminants.
Conclusions and Discussion
In our study, the detection delay, interval between
infection and detection of FMD, was inversely associated
with the intensity of farming. In an intensive production
system such as pig farming and milking, frequent
indirect contacts induced by people and other inanimate
fomites may risk of disease spread. At the same time,
such contacts let easier a detection of FMD in an
intensive production system than in an extensive system,
especially at the beginning of the epidemic.3,4 This study
pointed out an essential but one of the most overlooked
steps in the field epidemiology. Method of estimating
infection window which we established in this study can
be used to improve the accuracy of immediate action in
case of FMD outbreak.
References
1. Cottam, E.M., et al.: 2008, Proc R Soc B 275: 887895.
2. Alexandersen, S., et al.: 2003, J Comp Path 129, 1-36.
3. Mardones, F., et al.: 2010, Vet Res 41:45.
4. Brito, B.P., et al.: 2011, Transboound Emerg Dis
58:387-393.

Poster Sessions

VP-087

| Virology & Viral Diseases-FMD|
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Introduction
Foot-and-mouth disease virus (FMDV) is classified into
seven serotypes; O, A, Asia1, C, South African Territory
(SAT) 1, 2, 3. Currently, assays for the detection of
antibodies to SAT2 should manipulate live FMDV that
requires containment facility and pose a potential risk of
leaking out of laboratory in the process. To address the
drawback we had previously developed recombinant
structural proteins for FMDV type O1, A2, and Asia13.
Type SAT2 is the most prevalent serotype out of the
remaining four serotypes. The aim of this study was to
replace the inactivated FMDV of SAT2 with
recombinant structural protein as a diagnostic antigen
and produce monoclonal antibody to develop a blocking
ELISA for the detection of antibodies against FMDV
type SAT2.
Materials and Methods
FMDV SAT2 (ZIM 5/81) was obtained from Institute for
Animal Health. The viral RNA from FMDV infected
IBRS2 cell was extracted and the P1 and 3C genes were
cloned into pFastBacdual vector. The recombinant
proteins were expressed by infecting insect cells with
recombinant baculovirus. Rabbit sera were raised against
VP1 and VP2 peptide. Mouse serum against VP3 was
raised with twice injection of the recombinant protein
with GST tag. Monoclonal antibodies against FMDV
SAT2 were produced by immunizing mice with VP1
peptide corresponding to GH loop region.

Figure 2. Characterization of seven monoclonal antibodies
against FMDV type SAT2.
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Conclusions and Discussion
The recombinant structural protein derived P1 and 3C
genes of FMDV type SAT 2 was successfully expressed
in insect cell and P1 precursor was processed into VP1
by 3C protease. It differentiated positive from negative
serum as well as the inactivated FMDV. This
recombinant structural protein has a potential as a
diagnostic antigen or non-infectious vaccine in the future.
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Results
The recombinant structural protein derived from P1 and
3C genes of FMDV type SAT2 was expressed in insect
cells. The expression of structural protein was detected
by immunofluorescence assay and Western blotting with
antisera. The P1 was cleaved into subunit proteins and
self-assembled into virus-like particles as shown in
electron microscopy. The recombinant structural proteins
showed comparable antigenicity to inactivated FMDV to
differentiate positive from negative sera. In addition, a
total of seven SAT2 monoclonal antibodies were
produced and all of them exhibited virus neutralization
activity.

Figure 1. Antigenicity of baculovirus-expressed structural
protein compared to inactivated FMDV.
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Introduction
FMD is the most contagious disease of cloven hoofed
animals, leading to the severe economic loss in the
country. Although virus neutralization test (VNT) is
recognized as the standard method for detecting
antibodies to FMDV structural proteins, it is laborious,
time-consuming and requires a biosecurity facility. The
liquid-phase blocking (LPB) ELISA1 has been widely
applied as a surrogate of the VNT. However, it still has a
drawback of utilizing inactivated FMDV. In order to
address the problem genetically engineered proteins as a
diagnostic antigen for FMDV type A was produced and a
blocking ELISA (RP ELISA) was developed 2. The RP
ELISA was applied to explore the utility as a serological
tool to replace the LPB ELISA at the 2011 outbreak in
South Korea.

Table 1. Comparative performances of the RP ELISA
and other serological tests on sera from outbreak farms.

Materials and Methods
A total of 117 sera collected at seven FMD outbreak
farms were used to investigate diagnostic performance of
the RP ELISA relative to the LPB ELISA. RP ELISA
was conducted as described previously1. LPB ELISA
was conducted as described at OIE manual and a serum
with titer above 45 was considered positive with the
cutoff of 50% inhibition. Virus neutralization test was
carried out as described at OIE manual and a serum with
titer above 45 was considered positive.

Table 2. Diagnostic performance of RP ELISA relative
to the LPB ELISA.

Results
At a farm level, the RP ELISA detected early antibodies
as sensitive as the LPB ELISA to identify seven outbreak
farms correctly. The RP ELISA exhibited a good
correlation (γ2 = 0.83) with the LPB ELISA for sera from
one farm that showed broad spectrum of antibody titers.
Overall, 117 sera collected at seven FMD outbreak farms
were used to investigate diagnostic performance of the
RP ELISA relative to the LPB ELISA. While the
sensitivity and specificity of the RP ELISA relative to
the LPB ELISA were 84% and 97% respectively,
excellent agreement (k = 0.82) was observed between the
two tests.
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Farm

a

No. sera

RP ELISA

LPBE

VNT

NSPE

a

a

5(5)

A

11

8

10 (8)

B

15

2

2 (2)

2(2)

1(1)

C

16

2

6 (2)

0

0

D

16

1

1 (1)

1(1)

0

E

10

6

6 (6)

6(6)

5(5)

F

37

14

14 (10)

ND

1(1)

G

12

12

12 (12)

12(12)

12(12)

Total

117

45

51 (41)

-

24(24)

9(7)

Parenthese indicates the same positive sera by RP ELISA.

RP ELISA

Pos.
Neg.
Total

Pos.
43
8
51

LPB ELISA
Neg.
2
64
66

Total
45
72
117

*Relative sensitivity: 84%, relative specificity: 97%, kappa
value: 0.82.
Conclusions and Discussion
The RP ELISA detected early antibodies as sensitive as
the LPB ELISA to identify FMD type A outbreak farms
correctly in South Korea. Besides its merit of using
recombinant protein antigen instead of an inactivated
FMDV, it is a simple and robust test that can be
conducted without a special expertise unlike the current
LPB ELISA.
References
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Conclusions and Discussion
We have found there were at least four genetic clusters
among the isolates collected from Nov. 2010 in the ROK,
and it is not common for them to arise within one month
in one region. So, there are uncertainties regarding the
mechanisms about the occurrences of diverse genetic
clusters and transmission pathways among them in the
ROK during the FMD outbreak from Nov. 2010. Some
viral samples representing these genetic clusters have
been sent to World Reference Laboratory (WRLFMD)
for more comprehensive study.The most recent common
ancestor of them needs to be sought or predicted with
more relevant VP1 sequences not yet publicly known
from other countries.
0.0030
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Results
The number of the premises (farms) found to be infected
amounts to more than 3,700 during that period. So rapid
and accurate diagnosis for the enormous quantity of the
specimen was so essential and the genealogical
relationship among the viruses circulating should have
been investigated. Clearly, it was FMDV O SEA
topotype(Mya-98 lineage) that affected the ROK from
2010 to 2011 and it is believed to have its ancestor in
Southeast Asian country. Unexpectedly, within one
month after the first case at 29th November 2010, several
genetic clusters different to each other more or less 1%
along the VP1 protein coding region appeared across this
country. These genetic clusters could be also differed
from the isolates of other countries like Vietnam, Japan
or Hong Kong and Korean isolates previoulsy reported in
spring 2010.
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Materials and Methods
The clinical epithelium samples (mouth, tongue, teat or
feet), vesicular fluids, or saliva collected from the farms
suspected to be infected or stamped out were directly
sent to the NVRQS(QIA). The viral RNAs extracted
from them were tested with rRT-PCR to determine the
presence of the causative agent. The clinical samples
from hundreds of infected premises, considered to be
representing the whole outbreak, were used for
nucleotide sequencing on VP1 protein coding region to
investigate the extent of the genetic diversity occurring
as time goes by and to report the result of molecular
epidemiological analysis. From each premise, more than
a couple of samples were sequenced and compared to
increase the reliability of the sequence data in the farm
level, and for each amplicon product of RT-PCR,
bidirectional sequence reads were combined to get more
accurate results. These VP1 sequences were aligned
together with others closely related to them, of other
countries for constructing phylogenetic tree.

Figure 1. Neighbor-Joining tree for FMDV isolates of
Mya-98 lineage(O SEA topotype) of the ROK and other
countries with focus on the isolates collected in the ROK
from Nov. to Dec. 2010.

d
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7_
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Introduction
In spite of regaining the FMD-free status from OIE on
27th September 2010, another FMD outbreak of serotype
O was confirmed in the pig farms in Gyeongbuk
province of the Republic of Korea (ROK) 29 th of
November of 2010, and the disease spread almost
nationwide; the last case was reported on 21st April in
2011. Because of the rapid spread across the country and
vulnerable state of the animals, the government decided
to vaccinate the animals in mid December 2010.
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Introduction
Many domestic livestock farmers and those who are
related in the livestock industry in Korea have been
suffering because of three times of foot and mouth
disease outbreak since 20101. The outbreak in January
2010 was only among cows and the serotype was type A.
Six cases of foot and mouth disease outbreak took place
mainly among dairy cattle and Korean native cattle and a
total of 5,956 cows were destroyed. The outbreak in
April 2010 occurred by the serotype O virus infection
that affected both cows and pigs. A total of 11 cases of
outbreak took place. A total of 49,874 animals were
destroyed. Later in September, Korea was recognized as
foot and mouth disease-free country without vaccination
by the World Organization for Animal Health (OIE).
However, a foot and mouth disease outbreak occurred
again from the end of November 2010. The serotype was
type O that affected both cows and pigs. A total of 153
cases occurred and the damage was about 3 billion US$.
The outbreak continued for about five months, and 3,479
thousand animals were stamped out.
Materials and Methods
When the country is free from FMD, Regional Veterinary
Services (RVS) conduct serological surveillance to
demonstrate that the country continues to be free from
FMD, using NSP ELISA. QIA performs confirmatory
diagnosis using various antigen (RT-PCR, antigen
ELISA) and antibody (SP or NSP ELISA) tests for FMD
suspect cases. Confirmation of FMD was made by taking
into account the results of the antigen (RT-PCR, antigen
ELISA) and antibody tests (NSP, SP ELISA). VNT was
performed after confirmation to acquire supplemental
(Table 1).
Results
We tried both antigen and antibody test for diagnosis
along to various types from suspect, epidemiological and
clinical cases or for the test in the outbreak region (Table
2).

Table 1. FMD test methods and conducting agencies
2010-2011.
Exp.
Type

Tests

Methods

Agencies

Antigen
tests

Antigen ELISA
RT-PCR
Real-time PCR
Virus isolation
Penside

WRL Pirbright UK
Using IRES, VP1
Using 3D
IBRS-2, BHK-21, ZZR
PBM

QIA*
QIA
QIA
QIA
QIA

WRL Pirbright UK,
Cedi, NVRQS, WRL
Cedi, Jeno, Bionote
IBRS-2
PBM

QIA
QIA,RVS
QIA, RVS
QIA
QIA, RVS

LPB ELISA
SP ELISA
Antibody
NSP ELISA
tests
VNT
Penside

* QIA: Animal Plant and Fisheries Quarantine and
Inspection Agency.
** RVS: Regional Veterinary Service.

Table 2. Summary of laboratory diagnosis of FMD
during the outbreak Period from Nov. 2010 to May 2011
in Korea.
Specimen from
Suspect cases
Outbreak region
Epidemiological relation
Clinical sign
Total

%
73.6
21.3
10.7
84.5
64.9

Symptoms indicative of FMD include vesicles in mouth,
tongue, hoof and teat with a rise in body temperature and
loss of appetite, which are clearly specified and
illustrated in the SOP for FMD. The explosive outbreak
was abated after a nation-wide vaccination had been
carried out.
Conclusions and Discussion
Since April 21, 2011, there was no FMD case until now.
Because the outbreak 2010-2011 was reduced or no
outbreak after vaccination was carried out, the nationwide vaccination in 2010-2011 is regarded as being a
major factor in limiting the spread of FMD.
References
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Results (Farm. No.)
Pos. Neg. Total
153 55
208
296 1,093 1,389
33
276
309
3,254 597
3,851
3,736 2,021 5,757
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Factors which affect the formation of the protective antibody against FMD
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Introduction
Many countries which have experienced FMD outbreaks
now positively consider vaccination as their FMD contol
policy because FMD free status is able to be maintained
even after FMD vaccination as written on the OIE
terrestrial code. Currently, all the cloven-hoofed animals
in South Korea are vaccinated against FMD since it was
first tried in January 2011. However, many arguments
about the vaccination program still exist and many of
them are not answered yet. Therefore, the relationship
betweeen the vaccination program and the immunization
of domestic pigs against FMD was tried to be analyzed
in this study.
Materials and Methods
Fourteen pig farms in Gyeonggi province, South Korea
are selected for this study. A survey to know FMD
vaccination program in each farm and blood sampling
for anti-FMD SP antibody ELISA test were conducted.
There were 3 items for survey: frequency of piglet
vaccination, age of piglets when vaccinated and timing
of sow vaccination. 3~6 blood samples from pigs in each
age group (20 day old40 day old100 day old130 day
old pigs and sows) were collected and the levels of antiFMD SP Ab were calculated by using PrioCHECK 
FMDV type O (Pionics, Netherlands) ELISA kit. The
test method and result interpretation followed the
manufacturer’s instruction. SPSS was used for analysis.

Table 1. Number, rate of postive and mPI of 20 and 40
day old piglets depend on the timing of sow vaccination
sow vaccination
계

postweaning
mass vaccination
14 days BF
21 days BF
25 days BF
28 days BF
35 days BF

20 day old piglets
No. Postive
mPI
(P%)
51/66 (77)
68.7
2/6 (33)
30.2
8/15 (53)
52.3
4/5 (80)
64.6
22/25 (88)
72.9
5/5 (100)
87.7
5/5 (100)
95.8
5/5 (100)
101.4

40 day old piglets
No. Postive
mPI
(P%)
46/68 (68)
65.8
0/6 (0)
10.8
12/17 (71)
64.6
21/30 (70)
65.6
4/5 (80)
83.2
4/5 (80)
89.5
5/5 (100)
95.6
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Conclusions and Discussion
This study shows that a little differences in the FMD
vaccination program can induce wide gaps in the results.
Poor antibody formation when piglets are vaccinated
only once might be caused by interference of maternal
antibody. Therefore, it would be a better choice to
vaccinate piglets twice. In addition, low piglet Ab titers
from the sows vaccinated 14 or 21 days before farrowing
means it needs at least 3 weeks to form a high level of
Ab after FMD vaccination. Lastly, in this study, age of
piglet vaccination doesn’t affect Ab level of grown pigs
but as long as this study used only restricted number of
samples from 14 farms, the result should not be accepted
without any further evaluation.

Poster Sessions

Results
Mean PI (mPI) and positive rate (P%) of all 342 pigs
from 14 farms are 59.8 and 61.1%, respectively. Mean PI
titers of 100 day old (37.7) and 130 day old (52.3) pigs
are comparatively poor. The titer of twice vaccinated
pigs (82.3) are much higher than the ones which were
vaccinated only once (43.0) (P<0.001). There aren’t any
specific relationship between ages of vaccination of
piglets and antibody titers in grown pigs (P = 0.081).
Antibody titers on piglets depend on the timing of sow
vaccination shows maternal antibody passes well to the
piglets when sows are vaccinated before farrowing (BF)
rather than postweaning or mass vaccination (once in
3~4 months) (P<0.05). In addition, sows vaccinated
25days BF or earlier give more maternal antibodies to
the piglets than the sows vaccinated after that period.

Figure 1 (left). PI titers (Y) on each age group (X)
Figure 2 (right). PI titers of 130 day old pigs (Y) depend
on the number of vaccination (X)
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The economic loss of FMD disease itself on a pig farm
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1
HanByol Farm Tech (Swine Consulting Group), Seoul, Korea, 143-701 ,
2
Kyungbook GGP, Gyeonggido, Korea, 451-840
Introduction
Republic of Korea has reported three outbreaks of Foot
and Mouth Disease (FMD) O in Kyongsang Bukdo
region(1). FMD(Foot and Mouth Disease) is worldwide
known disease of economic significance especially for
major meat pork/beef exporting country(1). But Republic
of Korea is predominant meat importing country(1).
We investigated the economic loss of FMD disease itself
at a single site.

Table 1. the performance at farrowing house.
Before
Jul-Dec
2010

FMD
Jan-Feb
2011

After
Mar-Aug
2011

Total born

12.1

13.3

12.7

Live born

12.1

11.8

11.3

Weaned/L

10.1

10.3

10.9

Figure 2. MSY (Marketed pigs per sow per year)

Materials and Methods
The farm has 450 sows is selected for this investigation.
We analyzed the performance data before and after FMD
outbreaks and the loss of culling some pigs showed
clinical signs. The FMD was on going around 1 month
(on Jan 2011, Table1).
Table 1. History of FMD of this farm.
Event
Date
FMD vaccination of only sow*
2011-1-7
FMD outbreak **
2011-1-27
FMD finish***
2011-2-28
* Insufficient doses of FMD vaccine supplied for all pigs.
** At farrowing house – piglets dead without signs
*** There was no pigs show clinical signs. They fully
recovered.

Results
We compared the performance data at farrowing house
before and after FMD outbreaks (Figure 1).
Figure 1. The performace at farrowing house before and
after FMD outbreak (Jan-2011; FMD outbreak).

Discussion
The difference of performance caused by FMD outbreaks
seems very small for this farm(Figure 1, Table 2 and
Figure 2). Even the sows served after FMD outbreak
shows good reproductive performance(Figure 1).
Republic of Korea usually exports meat worth ~$US2
million USD per year. Republic of Korea spent nearly
6,000 million USD (stamping out = 2,600 million USD,
indirect industrial loss = 3,400 million USD)(1).
Despite of huge economic cost, 'stamping out' policy
looks worked not good in 2010/2011 FMD outbreaks.
But, blanket vaccination worked well.
There is need to evaluate the real economic loss of each
disease and is also need to evaluate the cost of each
control measure. After then government officers and
some experts could make contingency plan for control
animal diseases. For that reason, we hope to show real
the economic loss of FMD disease itself in this study.
Reference
1. Graeme Garner (2011) FMD -Exercises and Recent
Outbreaks What have we learned? Department of
Agriculture, Fisheries and Forestry, Australian
Government
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Novel adjuvants for cellular immune response in swine FMD vaccines
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Introduction
Water-in-oil-in-water adjuvant technologies such as
MontanideTM ISA 206 VG are widely used in FMD pig
vaccines. These oil emulsion technologies have replaced
aluminium hydroxide adjuvants. They induce a strong
short-term and long-term immune response which is
mainly mediated by neutralizing antibodies [1].
A challenge for FMD vaccines is the existence of
different serotypes of FMDV that are not crossprotective. As it has been shown recently that cellular
CD8+ T-cell immune response could mediate crossprotection to different FMD serotypes [2], one option for
cross-protection is to develop new intelligent adjuvants
that stimulate more specifically a cellular immune
response.
Among different adjuvant platforms, we have selected a
new line of adjuvants based on a specific enriched light
mineral oil which stimulates both humoral and cellular
immune responses.
MontanideTM ISA 201 VG has been designed specifically
to keep the classical water-in-oil-in-water properties
(Montanide™ ISA 206 VG as a reference, which is
widely used in commercial FMD vaccines) in terms of
safety and efficacy, while improving an antigen specific
cellular set of response.
We show that this adjuvant can promote a cellular
immune response in mice, cattle and pigs.

Discussion
We have shown in these trials that the new water-in-oilin-water adjuvant MontanideTM ISA 201 VG can
stimulate a cellular immune response in model animals,
cattle and pig, while preserving the humoral immune
response and safety of the vaccine.
New MontanideTM adjuvants that increase the cellular
immune response could then extend the vaccinal
protective shield against close variants such as local
FMD virus strains while preserving the robustness, ease
of injection and safety profile of the vaccine. These
results should now be confirmed in large field trials with
FMD vaccines for pigs.
References
1. Barnard A.L., Arriens A., Cox S., Barnett P.,
Kristensen B., Summerfiel A., Mc Cullough K.C.
2005. Vaccine 23, 1037-1047.
2. Guzman E, Taylor G, Charleston B, Ellis S.A. 2010.
J Virology 84(23), 12375-12384.
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Results
No general reactions were observed with these vaccines.
Local reactions were similar in ISA206 and ISA201
vaccinated animals. In pigs vaccinated with ISA206 or
ISA201 adjuvanted influenza vaccines, pyrogenicity was
lower than 0.5°C.
Using diverse antigens in model animals, cattle or pig,
we could consistently show that whereas IgG1 titers
were similar for ISA201 and ISA206 vaccines, IgG2
titers which are a marker of cellular immune response
were higher for ISA201.
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Materials and Methods
First, vaccines formulated on Montanide ISA 201 VG
(ISA201) and Montanide ISA 206 VG (ISA206) have
been tested for safety and efficacy performance in
laboratory models (mice and guinea pigs). Immune
response was assessed by ELISA titrations to detect
IgG1 and IgG2a in mice sera.
Field trials have then been performed using placebo
vaccines or specific antigens (viral and bacterial) in pigs
and cattle. Immune response was assessed by ELISA
titrations to detect IgG1 and IgG2 in target animal sera.
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The control measures and FMD outbreaks in 2010/2011 in South Korea
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Introduction
FMD(Foot and Mouth Disease) is worldwide known
disease of economic significance especially for major
meat pork/beef export country. South Korea has reported
the outbreak of FMD O in Kyongsang Bukdo region on
29th November in 2010(1). We showed these control
measures to the status of FMD outbreaks in 2010/2011 in
Republic of Korea.
Materials and Methods
We used the data from ‘Ministry for Food, Agriculture,
Forestry and Fisheries’ for making this bar chart.
Figure 1. The status of FMD outbreaks in 2010/2011
and control measures applied. (the bar is the number of
animals were slaughtered on every single day)(2)

* It took around one month for each blanket vaccination
by limitation to obtain sufficient doses for blanket
vaccination.
Conclusions and Discussion
There are four control measures for FMD outbreaks.
Early recognition, movement restriction, stamping out
and vaccination are them. Vaccination was the most
effective control measure even in the case wide spread of
FMD virus in 2010/2011 in Republic of Korea.
Reference
1. Graeme Garner (2011) FMD -Exercises and Recent
Outbreaks What have we learned? Department of
Agriculture, Fisheries and Forestry, Australian
Government
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Use of a simulation model to understand epidemiology of the 2010/2011 FMD outbreaks in Republic of Korea
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1
Veterinary Epidemiology Division, Animal Plant & Fisheries Quarantine & Inspection Agency (QIA), Anyang,
Gyeonggi-do, Republic of Korea, 2 Center for Animal Disease Modeling and Surveillance (CADMS), University of
California Davis (UC Davis), USA,3Epi Centre, Massey University, New Zealand, hankim86@korea.kr
Introduction
On epidemiological aspects on infectious diseases,
simulation modeling is required in order to make a
comprehensive decision about surveillance and control
strategies. A simulation modeling on the spread of Footand-Mouth Disease (FMD) is co-work between QIA,
Republic of Korea and UC Davis, USA. The largest
FMD outbreak in 2010 and 2011 winter of Republic of
Korea, pig was the most damaged species on all clovenhoofed animals. In the present study we used a spatial,
stochastic simulation model which already in use, to
simulate the several control scenarios of FMD outbreaks
to build the most effective strategy.

References
1. S.Dürr et al. 2011, Epidemiol. Et santé Anim. 59-60,
156-158
2. RL Sanson et al. 2011. Rev Sci Tech 30: 527-540
3. C. Dubé et al. 2011. Rev Sci Tech 30: 581-589
4. G.J Boender et al. 2010. Epidemics 2: 36-47
5. Hurd RA et al. 2007. Vet Pathol 39: 721

Materials and Methods
The simulation model used in this study, Davis Animal
Disease Simulation (DADS) model was developed and
published in 2001 for the simulation of FMD outbreaks
in California, USA. To populate the model data from all
officially recorded during the outbreak were gained from
the epidemiological investigation and Korea Animal
Health Integrated System (KAHIS). To see the
difference several outbreak scenarios were concerned,
such as date of vaccination, size of the herd, range of
movement restriction, time to detection and rates of
direct and indirect contact are considered as an variation
factors.
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Conclusions and Discussion
Due to the large number of farms that were affected in
this epidemic, this data set has enabled detailed
mathematical modeling studies of FMD virus
transmission and control. As public opinion has turned
against large-scale pre-emptive culling, emergency
vaccination has now become the preferred intervention.
The advantage of vaccination is that it is logistically less
demanding than culling, such that scaling up the ring
radius will be easier. Another option of emergency
vaccination would be area-wide vaccination of important
high-risk areas that have not been affected in an
unfolding epidemic.
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Results
A significant influence of the control strategies was
detected only for the number of infected or culled
premises. The longer detection delay resulted in larger
and more long-lasting outbreaks. The vaccination is
more effective control strategy than mass pre-emptive
culling.
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Reproductive failures associated with porcine parvovirus and antibodies profile in gilts and vaccinated sows
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Introduction
Porcine parvovirus (PPV) is the main infectious agent
associated to reproductive failure in Brazil. The virus causes
symptoms only in pregnant females and not immune gilts are
the more likely to develop reproductive damage1. Currently,
vaccination is the primary form of disease control in
commercial herds. However, there is evidence of viral
circulation leading to economic losses even in vaccinated
herds. The objective was to evaluate the circulation, the
antibodies profile and the occurrence of reproductive failure
decurrent to natural infection by PPV in pregnant sows and
gilts deriving from vaccinated herds.
Material and Methods
Three farrow-to-finish farms (H1, H2 and H3) in the Minas
Gerais state, Brazil, were selected. All herds used commercial
vaccines against PPV to disease control. A total of 143
animals, including gilts and sows of first (P1), second (P2)
and third (P3) parities were randomly selected and had
breeding and parturition monitored. Serum samples were
collected in up to seven days before breeding (BB) and up to
two days after farrowing (AF). Farrowing was supervised and
pre-suckle blood was immediately collected from the
umbilical cord of 2-5 newborns per litter. Samples of heart,
lung, tonsil, lymph nodes of stillborn piglets and mummified
fetuses were collected for viral detection. Stomach contents
these fetuses were collected for detection of PPV antibodies.
PPV DNA was search in sow’s serum and tissues of stillborn
and mummified piglets by a convencional PCR. PPVantibodies in serum of sows, pre-suckle piglet and in stomach
contents from stillborn were detected by hemagglutination
inhibition (HI).
Results and Discussion
H3 showed the highest anti-PPV titer, suggesting high
circulation of the virus in the herd. Despite all the farms to
present animals with high antibody titers, 6.9% (10/143) sows
were seronegative, indicating that vaccination failure occured
and that these females were susceptible to infection by PPV.
H2 had the highest number of seronegative sows. None
animal were seronegative for PPV in H3. Fifty-three percent
of the sows were virêmicas for PPV at least one sampled time,
even in the presence of high titers of anti-PPV. This result
was unexpected, since the parvovirus is an acute disease,
causing viremia of one to seven days, and the antibodies are
associated with protection against infection2. Fourteen of 543
(2.5%) serum samples from the umbilical cord of piglets born
alive were PPV antibodies and 17 of the 49 samples of
stomach contents of stillborn piglets showed anti-PPV. The
PPV DNA was detected in 16/120 (13.3%) tissue
homogenates collected from mummified fetuses and
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stillbirths. The frequency of sows with litters exposed to
PPV (seropositive piglets at birth and with antibodies in the
contents stomach and fetal tissue with viral DNA) in total
reproductive disorders (litters with stillbirths, mummified
and/or less than or equal to seven) on each farm can be seen
in Figure 1.
Figure 1. Distribution of sows with litters exposed to PPV in

total reproductive disorders for each herd during the study
period.

The participation of the virus in reproductive failures in the
three farms studied was different, although all use similar
vaccination schedules. H3 showed the highest mean antibody
titers, which may be associated with greater protection of
females, and fewer reproductive problems in herd. On the
other hand, H1 and H2 were seronegative animals did not
develop reproductive failure and animals with high titers of
anti-PPV that had litters affected by PPV. These results
reflect differences in viral circulation in herds, and even a
possible difference in the effect of vaccination of these
animals.
Conclusion
The results suggest that PPV infection was associated with
the occurrence of reproductive failure in the herds,
independent of the use of commercial vaccines against the
virus.
References
1. Straw, B.E. Zimmermann, J.J. D´Allaire, S. Taylor, D.J.
Diseases of Swine. 9 edição, Ames, IA: Blackwell
Publishing, 2006.
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A strain-specific epitope on E2 glycoprotien of classical swine fever virus
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Introduction
The Chinese hog cholera lapinized virus (HCLV), also
called ‘‘C-strain’’, and the highly virulent Shimen strain
belong to subgroup 1.1, A high homology in nucleotide
and amino acid sequences exists between them. It is
difficult to distinguish the serum antibodies in pigs
vaccinated and those due to infections by subgroup 1
strains. Thus, we generated a monoclonal antibody
against E2 protein of Shimen strain to analyze the
antigenic variations and to explore if it is possible to set
up a differential diagnosis of virulent and avirulent
classical swine fever virus (CSFV) strains.
Materials and Methods
Swine testicle (ST) cells were grown in Minimum
Essential Medium supplemented with 10% fetal bovine
serum (FBS). The subgroup1.1 CSFV vaccine C-strain
and Shimen strain were propagated and titrated in ST
cells. Two subgroup 2.1 strains used were originally
isolated from spleens of naturally infected pigs. IFA
assay with 2B10, a monoclonal antibody against E2
protein of Shimen strain, was tested for its reactivity with
different strains by a protocol used routinely in our
laboratory1. His-tagged rE2 proteins with amino acid
substitutions were expressed in E. coli and purified by Ni
-NTA affinity column for ELISA and Western Blot
analysis.

Figure 2. Identification of a linear epitope recognized by
the mAb 2B10, corresponding to amino acids 707I-X-PX-G-X-G-G714 on glycoprotein E2.
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Conclusions and Discussion
Our previous research identified two independent
antigenic units B/C and A/D (residues 690-800 and 766865, respectively) that all located in the N-terminal half
of E2 protein2. In this study we identified another linear
epitope in the B/C region 707I-X-P-X-G-X-G-G714 that
exists only in the strain Shimen. Because of its
characteristics, mAb 2B10 does not seem to have the
potential for differentiation between virulent and

Figure 1. mAb 2B10 only recognizes a linear epitope
present on E2 of the strain Shimen.
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Results
Figure 1 shows that the mAb 2B10 could only react with
Shimen strain, but not the C-strain or subgroup 2.1
strains. Site-directed mutagenesis identified an amino
acid residue at aa709 that contributes to specific binding
with 2B10. Thirteen amino acid substitutions were made
based on the identical residues of the E2-BC region
between the C-strain and subgroup 2.1 strains. Single
mutation L709P alters the binding ability to 2B10.
Western blots of Ala substituted rE2-BC proteins and
IFA analysis of Ala substituted eukaryotic-derived E2
proteins using mAb 2B10 and mAb anti-His identified a
specific epitope 707I-X-P-X-G-X-G-G714 that is present
only on E2 of the strain Shimen (Figure 2).

avirulent strain. However, it may have applications in
examining the virulence mechanisms of the Shimen
strain.
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Introduction
Japanese encephalitis (JE) is mostly prevalent in eastern
and southern Asia, such as China, India and Japan. There
are approximately 30,000-50,000 JE cases and up to
10,000-15,000 deaths occur worldwide each year [1]. In
China, JE is one of the most important viral encephalitis
and has been reported in most provinces of mainland
China, except for Xinjiang Uygur Autonomous Region
and Qinhai Province [2]. Swine is an important reservoir
and overwintering host for JEV and thus plays a critical
role in the human encephalitis epidemics. Here, we
report the isolation of a GI JEV from piglets that
developed viral encephalitis in Yuncheng in July 2009
and this virus is designated SX09S-01 strain and its
molecular characters were investigated.
Materials and Methods
Seven swine brain samples were collected from piglets
which were suspected to be infected with JEV in
Yuncheng, Shanxi province 2009. The virus was isolated
on BHK-21 cells as previous described [3] and purified.
Total viral RNA was extracted from the supernatant of
infected cells with TRIZOL® Reagent (Invitrogen, USA)
according to the manufacturer’s protocol. Full-length
genome sequence analysis of the SX09S-01 strain was
cloned and sequenced. Multiple sequence alignments and
phylogenetic analysis were performed by the neighborjoining (NJ) method using the Maga4.1 software.
Results
Brain samples were collected and haemorrhage lesions
were found (Figure 1A). IHC revealed brown positive
cells in the brain(Figure 1B) and RT-PCR with the
C/prM primers resulted in the amplification of a 674bp
band (Figure 1C). Typical cytopathic effect (CPE) of
JEV was observed (Figure 1E) and Several focuses of
bright fluorescence were observed in the cytoplasm
compared with normal control cells (Figure 1G) by IFA.
Sequence analysis indicates that the completed genome
sequences of this strain consists of 10965 nucleotides
and there are 13 nucleotides deletion in the 3´
nontranslated variable region. Compared with other JEV
strains, homology ranges from 99.1% (XJ69) to 74.1%
(XZ0934) and 99.6% (XJ69) to 91.1% (XZ0934) on the
level of nucleotide and amino acid sequences,
respectively. Phylogenetic trees show that SX09S-01
strain belongs to genotype I and it is most closely related
to the XJ69 strain(Figure 2).
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Figure 1. Isolation and identification of the SX09S-01
strain.

Figure 2. Phyogenetic analysis of JEV strains based on
the full-length genome

Conclusions and Discussion
The present results indicated that we have isolated
GIJEV SX09S-01 strain from swine in Yuncheng in
2009. Phyogenetic trees based on the full-length genome
indicate that SX09S-01 strain is most closely related to
the XJ69 strain. Future study should be aimed to
investigate the efficacy of current vaccines against the
SX09S-01 strain and other Chinese GI JEV strains and
control the JE of pigs in order to prevent human JE.
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Introduction
Foot and mouth disease (FMD), swine vesicular disease
(SVD), classical swine fever (CSF), vesicular stomatitis
(VS) and African swine fever (ASF) are major OIE listed
diseases which affect swine. Among them, SVD, VS and
ASF have never occurred in Korea. SVD is a highly
contagious disease of pigs caused by swine vesicular
disease virus (SVDV) of the genus Enterovirus of the
family Picornaviridae. VS is an acute viral disease that
primarily affects cattle, horses and swine. Vesicualr
stomatitis virus (VSV) is a member of the genus
Vesiculovirus of the family Rhabdoviridae and there are
2 distinct immunological classes of VSV recognized:
New Jersey (NJ) and Indiana (IND). In this study,
statiscally designed serological surveillance had been
conducted annually from 2004 to 2011 to provide
sufficient evidences of SVD and VS free status in
domestic pig populations in Korea.

Table 2. Results of VS-NJ and VS-IND antibody tests
(’04-’11)

Conclusions and Discussion
In conclusion, our data of 8 years show that domestic pig
populations in Korea are free of SVDV and VSV
infections. The surveillance will continue to provide
further evidence of free status of SVD, VS-NJ and VSIND in Korea.

Results
For this study, serum samples were collected from farms
across the country from 2004 to 2011. A total of 13,676
samples from 2,154 farms were collected and tested by
ELISA and were all shown to be negative for antibodies
to SVD (Table 1). A total of 10,275 samples from 1,616
farms and 10,509 samples from 1,637 farms were
collected and tested by NJ-ELISA and IND-ELISA
respectively and were all shown to be negative for
antibodies to VS (Table 2).
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Materials and Methods
Surveillance model was designed by considering the
appropriate sampling strategy, characteristics of the
disease, stratification, diagnostic method, calculation
method and the surveillance procedure. Two-stage
random sampling strategy was selected with first stage
sampling unit being farms and second stage being pigs
within the selected farms. Surveillance of VS was carried
out separately for the NJ and IND strains. The regional
size of sample was calculated by method of Garner et al.
(1997) based on distribution of heads of pig from 9
provinces of Korea.
Sera were analyzed by enzyme-linked immunosorbent
assays (ELISA) which are recommended as one of
prescribed or alternative serological tests for SVD and
VS in the Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals, OIE. Antibodies against SVD, VSNJ and VS-IND were detected by commercial ELISA in
accordance with the manufacturer’s instructions. The
results were expressed as positive or negative based on
the manufacturer’s recommended cutoff value.

Table 1. Results of SVD antibody tests (’04-’11)
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Introduction
Aside from development of antiviral drugs and vaccines,
recent studies have turned their attention to natural substances
that have the ability to inhibit or prevent viral infection. One
such natural substance is poly-γ-glutamic acids (γ-PGA). PGA was originally discovered from chungkookjang, a
traditional Korean fermented soybean food. γ-PGA has a safe
and satisfactory adjuvant function, innate immune inducible
role, antitumor effect, among other. Recent studies have
demonstrated the exclusive induction of murine Mx1 by type
I IFN which is related to Mx1-induced resistance in virusinfected mice. We confirmed that the high molecular mass
(5,000 kDa) γ-PGA induces IFN-β in murine macrophage
cells (RAW 264.7). Hence, this study was performed to
evaluate antiviral effect of γ-PGA in C57BL/6 mouse model
which carries the Mx1 positive allele.
Materials and Methods
γ-PGA derived from B. subtilis subspecies Chungkookjang
was provided by Bioleaders co. Ltd. (Korea). Normal
laboratory C57BL/6 mice were purchased from Samtako
(Korea) while C57BL/6·A2G-Mx mice were kindly provided
by Dr. Peter Staeheli (Freiburg Univ.). The mice were
segregated into four groups: two groups composed of normal
laboratory C57BL/6 mice and two groups composed of
C57BL/6· A2G-Mx. One group of normal mice and one
group of C57BL/6· A2G-Mx congenic mice were treated
with 30μl 0.1% γ-PGA for 3 days before challenge while
their counterpart groups were inoculated 30μl of 0.85% saline.
After the 3rd day of treatment, all groups were challenged
intranasally with a lethal dose of mouse-adapted A/Aquatic
bird/Korea/W81/05 (1.23×104 plaque forming units (PFU) in
30μl suspension), an LPAI H5N2 virus isolated from fecal
specimens of wild birds in 2005 that was serially passaged in
mouse lung. Clinical symptoms of infection such as weight
loss and mortality were monitored for 11 days.
Results
IFN type I induction by γ-PGA was first confirmed in murine
macrophage cells (RAW 264.7). Culture supernatant of
RAW264.7 treated with either LPS or high molecular weight
-PGA showed high levels of secreted IFN-. The ability of
-PGA to stimulate the antiviral state of mammalian cells
through IFN- induction was further confirmed by
inoculating mice with γ-PGA and challenging with mouseadapted influenza virus. Non-treated C57BL/6 A2G-Mx mice
exhibited typical clinical symptoms of influenza infection
after virus challenge, whereas -PGA-treated C57BL/6·
A2G-Mx mice showed no significant variation in weight,
with zero mortality, no virus replication in lung, and intact
lung tissues in histopathologic observation
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Figure 1. Antiviral function of HM––PGA in murine
macrophage cell line.

Figure 2. HM––PGA treatment protects against lethal
influenza A virus challenge.

Conclusions and Discussion
The present data demonstrated that γ-PGA, which has shown
no side effect, has the ability to induce antiviral state in
C57BL/6· A2G-Mx mouse, possibly through type I IFN
induction, which consequently stimulates Mx1 expression,
and can be used to establish a novel control strategy against
influenza A virus and other RNA viruses.
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Introduction
Classicalswine fever (CSF) and pseudorabies (PR) cause
substantial economic losses in the swine industryin Asia4.
Swine producers in enzootic countries extensively vaccinate
pigsto control CSF and PR. Unfortunately, the swine industry
in those CSF- and PR-enzooticcountries are also devastated
by porcine reproductive and respiratory syndrome (PRRS)
and porcine circovirus-associated diseases (PCVAD)4,5. The
ages of pigs recommended for CSF and PR vaccination
coincide with when PRRS or PCVAD commonly occurs.
Such a circumstance is perceived as being detrimental to the
efficacy of CSFV and/or PRV vaccines since PRRSV and
PCV2 can downregulate the immune system2,3.Acrosssectional study was conducted to determine if active PRRSV
or PCV2 infectioninterferes with the efficacy of CSFV or
PRV MLV vaccines in commercial swine farms.

Conclusions and Discussion
Under the study conditions, active PRRSV and PCV2
infection did not interfere with the development of antiCSFV or anti-PRV SN antibody in growing pigs
vaccinated with CSFV and PRV MLV vaccines at 8-9
weeks of age and 12-14 weeks of age, respectively, as
recommended by the regulatory agency in Taiwan.
References
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Results
On both farms, none of the 1-day-old piglets were
viremic of PRRSV although many pigs (≥43%) were
seropositive for the virus.Viremic pigs appeared in 9, 12
and 15 week groups on S farmand in 9 week group on T
farm. The seropositive ratedeclined to the lowest
between 3 and 6 weeks of age and started to revert at 9
and 6 weeks of age on S and T farms, respectively. As
for PCV2, viremic pigs appeared in a biphasic mode in
both farms. Serologically, 63% and 67% of 1-day-old
piglets on S and T farms, respectively, were seropositive
for PCV2. Serological profiles for PCV2 were different

Figure 1. Seropositive rates for CSFV (≥1:32; top) and
PRV (≥1:4; bottom) in different age groups of pigs on 2
commercial farms as determined by SN test
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Materials and Methods
Two, 800-sows, farrow-to-finish, continuous flow,
commercial farms (S and T), which werehistorically positive
for PRRSV type 2and PCV2 but not vaccinated for the
viruses, were selected for the study. Sows were vaccinated for
CSFV and PRVprior to breeding and farrowing,
respectively.Growers were vaccinated at 8-9 weeks of age
and 12-14 weeks of age for CSFV and PRV, respectively.
Blood samples were collected from 8 age groups (1 day,and 1,
2, 3, 6, 9, 12 and 15 weeks of age). Pigs were randomly
selected from each age group for sampling. The samples were
tested for viremia (PRRSV and PCV2) and antibodies
(PRRSV, PCV2, CSFV and PRV). PCR assays were used to
detect viremia. Antibodies for PRRSV and PCV2 were
measured by HerdChek® PRRS Virus Antibody Test Kit
2XR (IDEXX)and SERELISA® PCV2 Ab Mono Blocking
(Synbiotics). Antibodies for CSFV and PRV were assessed
using a serum neutralization (SN) test.

between the farms. After CSF MLV vaccine (lapinized
LPC strain) was given at 8 to 9 weeks of age, both SN
antibody titers and proportion of pigs withthe protective
level of SN antibody (≥1:32)continued to increase.With
respect to anti-PRV SN antibody, 3 weeks after
vaccination (gE-/tk-Begonia strain), SN antibodytiters
increased among pigs and the proportion of pigs with the
protective SN titer (≥1:4) was also higher accordingly.
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Introduction
Pseudorabies or Aujeszky´s disease is a herpesvirus
infection, caused by the pseudorabies virus (PRV),
primarily in swine and present in Brazil since 1912.
Santa Catarina State (SC) is the major pork producing
State in Brazil and was the first one to implement an
eradication program in 2001. The program, funded by a
joined effort of industry and swine producers association
was successful in gradually eliminates PRV from swine
herds in SC. By the year 2004, almost 1000 herds were
sanitized and PRV was eradicated (1). However, as in
other pork producing countries which PRV was
eradicated, wild boars or feral pigs are considered an
epidemiological risk for reemergence of PRV infection
(2). Populations of feral pigs are present in 11 Brazilian
states where they are considered invasive species (3). In
the Pantanal wetland in Mato Grosso do Sul State (MS),
feral pigs are considered an established animal
population where is estimated the existence of about
9.800 groups of animals (4). The objective of this work
was to establish a diagnostic methodology for PRV in
feral pigs from Pantanal region.
Material and Methods
A total of 148 feral pigs were captured in five farms in
the sub-regions of Nhecolândia and Abobral, in the
Pantanal of MS. Sample collection was done in two
periods, from August to September 2009 (P176/09) and
from January to August 2010 (P25/11). Pigs were
captured individually and besides measurements to
analyze their population ecology such as weight, age,
health condition, among others; nasal, vaginal and / or
preputial swabs and blood were collected. Swab samples
were inoculated in SK6 (swine kidney) cells for virus
isolation or submitted to viral DNA extraction by
MagMAX® 1836-5 (Applied Biosystems). Real-time
PCR assays for the detection of PRV gB gene
(glycoprotein B) were conducted using TaqMan
chemistry (5). Screening ELISA and serum
neutralization (SN) tests in sera samples were done at
CEDISA (Center of Diagnosis of Animal Health), in
Concordia, SC.
Results and Discussion
Serology assays reveled specific PRV antibodies to PRV
in 31/38 (P176/09) and 91/110 sera (P25/11), indicating
a frequency of 82.4% positives. However, all samples
resulted negative by tissue culture viral isolation,
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suggesting absence of infectious viral particles. Same
results were obtained using real-time PCR assays where
all tested samples of nasal, vaginal and / or preputial
swabs from 148 pigs were negative. These results
confirm the presence of PRV antibodies in populations
of feral pigs in the Pantanal region, without detection of
PRV infectious particles.
Discussion and Conclusion
Monitoring and surveillance of wild or domestic pig’s
populations are important for disease control, especially
for diseases controlled by eradication programs, as PRV,
avoiding the reintroduction of PRV in areas considered
free of disease. The methodology used here is available
for this use in PRV controlled regions. The absence of
PRV prevents further molecular studies of the variability
of different PRV isolates from Pantanal feral pigs. Thus,
this work shows that Pantanal feral pigs had previous
contact with PRV but there is no evidence that these feral
pigs pose a risk for commercial swine production with
biosecurity measures in place.
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Introduction
Porcine Interferon (PoIFN) is a multifunctional protein
produced by animal immune cells. IFN helps the host
cells develop anti-virus, anti-tumor immune regulation
and other biological functions. In these studies, PoIFN-β
gene was amplified from the porcine genomic DNAs by
polymerase chain reaction (PCR) and cloned into a
expressive vector that is subsequently transformed into
the yeast Pichia pastoris to express the exotic protein..
Materials and Methods
Genomic DNA of porcine was isolated from pork liver
and used to amplified the PoIFN-β gene by polymerase
chain reaction (PCR). The amplified fragment was
cloned into vector pMD18-T and subcloned into
expressive vector, pPICZαC with double-digestion of
EcoRⅠand KpnⅠto construct positive plasmid as
pPICZαC-PoIFN-β. pPICZαC-PoIFN-β was transformed
into the P. pastoris X-33 strain by electroporation. The
transformants were identified by PCR using PoIFN-βand
AOX1 specific primers. The expression of PoIFNβ(rPoIFN-β) was confirmed by SDS-PAGE. And
Western-blot. Antiviral activity of rPoIFN-βwas measured in
cells primed with viruses by inhibition of viral cytopathic
effect.
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Conclusions and Discussion
The recombinant PoIFN-β was secretively expressed in P.
Pastoris to show high antiviral activity in mammalian
cells.
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Results
The recombinant PoIFN-β(rPoIFN-β) protein was
successfully measured and detected by SDS-PAGE and
Western-blot in the supernatant of the yeast culture. The
relative molecular weight of the expressional product
was about 27Ku. The rPoIFN-β showed cross-species
antiviral activity in Marc-145 and BHK-21mammalian
cell lines that was measured by inhibition of viral
cytopathic effect. The activity of rPoIFN-β was attained
up to 7×105.5 U/mL in BHK-21 with VSV and 6×104.8
U/mL in Marc-145 with PRRSV respectively.
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Introduction
Classical swine fever virus (CSFV), pseudorabies virus
(PRV), porcine reproductive and respiratory syndrome
virus (PRRSV) and swine influenza virus (SIV) are
economically significant pathogens in major swine
raising countries including Thailand. Vaccination,
quarantine regulation and management strategies have
been practiced as prevention and control strategies to
improve the animal herd health status (1). Biosecurity
using disinfectants is able to break the disease cycle by
reducing the pathogen load in the environment.
Disinfectants can be classified into various groups such
as phenol, chlorine-releasing, acid, alkalis, etc (2). The
objective of this study is to evaluate the in vitro efficacy
of VirusnipTM (Novartis Animal Health) against the
major swine pathogens (CSFV, PRV, PRRSV and SIV)
in Thailand.
Materials and Methods
Disinfectant: VirusnipTM, a commercial oxidizing
disinfectant composed of Potassium monopersulfate.
Viruses and cells: CSFV (ALD) and PRV (Tongsong)
were prepared in SK6 cell line (2, 3). PRRSV (01NP1)
and SIV (06CB1) were prepared in MARC-145 cell line
and MDCK cell line, respectively. The viruses were
grown with 5% fetal bovine serum (FBS) in growth
medium incubated in 5% CO2 at 37ºC for 48 hours (5).
Virucidal activity: VirusnipTM was prepared in a 2X
concentration and mixed with the equal volume of the
virus stock to yield a final concentration of 1:100, 1:200
and 1:400. The mixtures were incubated at room
temperature for 30 seconds and 5 minutes then were
filtrated through SephadexTM column and titrated in a 10fold dilution manner. The mixtures were inoculated into
a 96 well microtiter plates then incubated in 5% CO2 at
37ºC for 1 hour. Maintenance medium with 2 % FCS was
added and incubated in 5% CO2 at 37ºC for 48 hours.
Indirect immunoperoxidase monolayer assay (IPMA)
was performed for CSFV, PRRSV and SIV antigen
demonstration to confirm the infections. An evidence of
cytopathic effect (CPE) was observed to determine the
PRV-infected cell compared with the control. Virus titer
was calculated by Reed and Muench method (4). The
titers were expressed as TCID50/ml.
Results and Discussion
The efficacy of VirusnipTM against CSFV, PRV, PRRSV
and SIV is shown in Table 1. CSFV, PRRSV and SIV
were completely killed by VirusnipTM at all dilutions
tested within 30 seconds. However, PRV remained alive
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at all dilutions within 30 seconds but was completely
killed at all dilutions by 5 minutes. CSFV, PRV and
PRRSV are enveloped swine viruses. These swine
viruses may be highly resistant in the suitable
environment but are easily destroyed by lipophilic agent
and are very sensitive to acid or alkalis. Virusnip TM is
able to kill CSFV, PR, PRRSV and SIV at different
concentrations and times depending on the viral
susceptibility. CSF, PRRSV and SIV appear to be more
susceptible to VirusnipTM than PRV.
According to in vitro efficacy tests, VirusnipTM can be
considered as an alternative disinfectant in the swine
farms.
Table 1. In vitro efficacy of VirusnipTM on virus titers
at different times and concentrations.
Titers after contacted
Concentration
with Virusnip (log10)
Virus
of Virusnip
30 sec
5 min
1:100
0
0
1:200
0
0
CSFV
1:400
0
0
Control
4.5
4.5
1:100
4
0
1:200
3.5
0
PRV
1:400
2.5
0
Control
6.5
6.5
1:100
0
0
1:200
0
0
PRRSV
1:400
0
0
Control
5.5
5.5
1:100
0
0
1:200
0
0
SIV
1:400
0
0
Control
6.66
6.66
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Survey on vaccination against Aujeszky’s Disease
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Materials and Methods
From January 2009 to December 2011 a survey was
conducted in 28 farrow to feeder pig farms. A total of
1164 sows and pigs were tested during 54 inspections for
antibodies to Pseudorabies virus (PRV) with the
Enzyme-Linked Immunosorbent Assay (ELISA test).
Antibodies against PRV (glycoprotein gB and
glycoprotein gI) were titrated. All tested subjects had
been vaccinated at least twice with inactivated vaccine .

Multiparous
sows

Primiparous
sows

Fattening
pigs

Neg

13,2%

36,8%

29,1%

1/8

2,1%

1,8%

10%

1/16

3,7%

3,5%

17,9%

1/32

26,3%

14,1%

23,8%

1/64

9,3%

3,5%

3,8%

1/128

32,1%

22,8%

11,1%

1/256

13,3%

17,5%

4,3%

Conclusions and Discussion
The results indicate that exist a large proportion of the
population that is not protect from Aujeszky’ disease,
despite having been vaccinated1 . Considering that all the
tested subjects were vaccinated with an inactivated
vaccine (that reduced antibody protection than
attenuated), this study indicates the importance to carry
out the vaccination against Aujeszky's disease according
to the times and manner prescribed 2 .
Moreover, this study emphasizes the importance of
storage conditions and preparation of the vaccine and of
the manual injection, to perform using needles suitable
according to the type of pigs to be vaccinated.
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Results
All pigs tested for glycoprotein gI were negative. With
regard to glycoprotein gB, a significant part of the sows
and pigs tested resulted with low or no antibody titers.
In particular, in the category "primiparous sows" a large
percentage of subjects (36.8%) showed a titer of 0.
Even the class of pigs' fattening (age range 90-180 days)
revealed a significant proportion (28.6%) of subjects
with low antibody. Instead, in the category "multiparous
sows" only a fraction (13.2%) came out with no antibody
titer. These values indicate a failure of vaccination in
many subjects even though they had all received at least
two interventions vaccine.

Table 1. Antibody titres for Aujeszky’s disease and
percentages in multiparous sows, primiparous sows and
fattening pigs.

Antibody titre

Introduction
The aim of this work was to evaluate vaccination‘s
results against Aujeszky’ s disease (Pseudorabies). In
Italy since 1997 a mandatory plan for the control and the
eradication of Aujeszky’s disease has been scheduled.
The vaccination program prescribes three inoculations
year for sows and three inoculation year for fattening
pigs, too. Because of
its economic significance,
vaccination against Aujeszky‘s disease provides a great
benefits in swine herds.
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Introduction
Classical swine fever (CSF), formerly known as hog
cholera, is a highly contagious and fatal disease of
domestic pigs and wild boars1. The etiologic agent of
CSF is classical swine fever virus (CSFV), a member of
the Pestivirus genus of Flaviviridae. The disease is
endemic in Asia, areas of Central and South America and
in many East European countries. In Korea, the national
CSF eradication program was implemented in 1996 and
subsequently the CSF outbreaks gradually decreased.
Finally, there were no cases of CSF during 1999 to 2001.
In order to declare free from CSF, CSF vaccination
stopped on December, 2011 and no CSF cases reported
until 2002. Unfortunately, there were two outbreaks of
CSF in April 2002 and then the number of outbreaks was
gradually increased throughout the country. Thus, the
government decided to return to implementation of CSF
vaccination. Until now, nation-wide monitoring the
presence of antibodies to CSFV has been conducted, but
no previous reports have been documented data on the
sero-prevalence of CSFV in Korea. The present report
here describes the national-wide prevalence of CSFV in
Korea during 1999-2011.
Materials and Methods
Blood samples were obtained at farms or slaughter
houses. Number of pigs sampled was presented in Figure
1. Commercial ELISA kits (Median Diagnostic, Korea)
and specific RT-PCR for CSFV were used to detect
CSFV antigen from heparinized whole bloods and
CSFV-specific antibody from serum samples. Data on
CSF outbreaks were available online and obtained at
Korea Animal Health Integrated System (KAHIS;
www.kahis.go.kr).
Figure 1. Number of pigs tested for CSFV antigen and
antibody

Results
Every year, more than 200,000 pigs were tested for
antibodies to CSFV. Recently, number of pigs tested for
CSFV antigen or antibody gradually increased since
2008. In general, nation-wide prevalence of antibodies to
CSFV exhibited more than 90% when vaccine programs
are in place (Figure 2). There were no CSFV outbreaks
during 2000 and 2001. Thus, Korea authority decided to
stop the vaccination against CSFV at December 2001
and also declared the country free from CSF. However,
in 2002, CSF outbreaks dramatically increased by CSFinfected breeding pigs originated from one breeder farm².
Consequently, Korea authority revised its policy, making
vaccination and quarantine mandatory since 2003.
Thereafter, CSFV cases significantly decreased and
prevalence of antibodies to CSFV remained over 95%.
No CSF cases have been reported since 2010 in Korea.
Figure 2. Nation-wide prevalence of antibodies to CSFV
antibody and numbers of CSFV outbreaks during 1999 to
2011

Conclusions and Discussion
Currently, prevalence of antibodies to CSF as a result of
mandatory vaccination reached more than 95% and no
CSF cases reported since 2010. Korean government is
now taking step to eradicate CSF. Monitoring CSFV in
pigs and wild boars, and discussion on the application of
DIVA (Differentiating Infected from Vaccinated Animals)
vaccines such as E2 subunit or recombinant marker
vaccines are currently on going.
References
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Introduction
Vaccination is generally considered as the most effective
and economic method to prevent infectious diseases.
Although vaccination is essential in the swine industry, it
causes notable side-effects; such as “vaccine stress”,
including fever, pain, anorexia, lethargy, etc. In young
piglets the vaccine stress leads to significant decrease of
the weight gaining ratio, which results direct economic
loss. Recently we found that several vaccines such as
live vaccine of classical swine fever (CSF) vaccine or
inactivated and oil-adjuvanted transmissible gastroenteritis
(TGE) / porcine epidemic diarrhea (PED) divalent
vaccine caused severe vaccine stress in pigs particularly
those raised on unsanitary farms where wasting diseases
were prevalent such as porcine circovirus disease
(PCVD), porcine reproductive and respiratory syndrome
(PRRS), porcine respiratory disease complex (PRDC),
etc. In this study, we developed a “vaccine stress reliever
(VSR)” to ameliorate the vaccine stress.

Results and Discussion
In the experiment with the live CSF vaccine at K farm,
scores of groups A, B and C were 23, 93, and 100 points,
respectively. Group B revealed higher antibody titer to
CSF than group A. In another experiment with the
inactivated TGE/PED vaccine at S farm, scores of groups
A, B, C were 28, 99, and 100 points, respectively. All
individuals in VRS-treated groups produced higher
neutralizing antibody titer than those in untreated groups
during the entire experiment. Moreover, the VRS-treated
groups in two farms neither showed any complication
nor brought up any safety issues. Additionally In vitro
assay to evaluate the effect of VRS to virus viability was
carried out. Notably the titer of live CSFV in vaccine
(LOM strain) – VRS mixture was similar to that of
unmixed vaccine, whereas commercial antipyretic drug
showed significant drop in the titer.

Happy Pigs - Healthy People

461

June 11 (Mon)

Conclusions
In this study, we developed a novel vaccine stressreduction technique by medication. The VSR
significantly ameliorated the vaccine stress as well as
showed good safety and efficacy in piglets and pigs.
Surprisingly enough, the VSR could enhance the
immunity by decreasing the vaccine stress. The
vaccination in combination with VRS enables the more
effective prevention of swine diseases than vaccination
only. Particularly considering the vaccine frequency to
piglets, the VRS can be useful to improve productivity in
the swine industry. Actually in 2011, the commercial
VRS “Anti VS-2” were effectually used more than 3.4
million doses in Korea. Upon current findings, we are
now working on the expanded application of VRS to
other species.
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Materials and Methods
To evaluate the efficacy of VSR in pigs, we established
criteria by scoring the elapsed time by either standing or
feed-intake of pig after vaccination. In detail, the full
score was designated as 10 and 2 points per elapsed hour
were subtracted until the animal stood up or started
feeding post inoculation (PI). For example, the score was
10 points when the pig began standing up or taking feed
before 1 hour PI, and the score was 0 point after 6 hours
of inactivity PI. Additionally we investigated the effect
of VRS to host immunity by co-inoculation of VRS with
a live CSF vaccine or an inactivated TGE / PED divalent
vaccine. Antibody titers to CSF or PED were quantified
by ELISA (CSFV-Ab, MEDIAN Diagnostics, Korea) or
virus neutralizing (VN) assay respectively. The clinical
study was carried out in 2 pig farms (named as K and S
farms). In the K farm, three groups of four piglets were
vaccinated twice at 5 and 8 weeks of age with a live CSF
vaccine. The first group (group A) was inoculated only
with the vaccine, the second group (group B) was
inoculated with the vaccine and VRS simultaneously,
and the third group (group C) as negative control was
unvaccinated. In the S farm, three groups of five pigs
were vaccinated twice at 10 and 12 weeks of age with
inactivated TGE/PED vaccine. The treatment of each
group was the same as the animal experiment with the
CSF vaccine and VRS. To evaluate the effect of VRS to
virus viability in live vaccine by in vitro assay, the same

volume of CSF live vaccine (10 5.5 TCID50/ml) and VRS,
pH 7.0 adjusted VRS or commercial antipyretic drug
were mixed and incubated for 30 min at 37℃,
respectively. The mixtures were inoculated on
monolayed PK-15 cells for 40 min and the cells were
washed and growth medium was added. After the plates
were incubated for 3 days at 37℃, the harvested
supernatants were subjected to virus titration.
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Introduction
Classical swine fever (CSF) virus is an enveloped
positive-stranded RNA virus in the genus Pestivirus of
the Flaviviridae family. It is the causative agent of
classical swine fever, a highly contagious disease in pigs.
Major envelope glycoprotein E2 is exposed on the outer
surface of the virion and induces neutralizing antibodies
during infection (1). For monitoring infection in a
vaccinated population, usually marker-vaccines are
preferred (2). The objectives of this study are to
investigate the efficacy of a commercial E2 marker
vaccine (SuiShot® CSF-E2, ChoongAng Vaccine
Laboratories Co., Ltd., Daejeon, South Korea) and to
review the suitability in Differentiating Infected from
Vaccinated Animals (DIVA) strategy.
Materials and Methods
Eight CSFV antibody negative pigs, 10 weeks of age,
were selected and divided randomly into a vaccinated
group (n=4) and a non-vaccinated control group (n=4).
The vaccinated group was vaccinated with a single dose
of the CSF E2 marker vaccine intramuscularly and the
second vaccination was carried out with 2 weeks of
interval while the control group remained unvaccinated.
The blood samples were collected before inoculation
(BI), 2, 3, 4, 5, 8, and 11 weeks post-inoculation (WPI)
to measure serum neutralizing antibody titers with the
Neutralizing Peroxidase-linked Assay (NPLA) method
and ELISA test that was carried out with the samples to
detect the presence or absence of the Erns antibodies
using the CHEKIT CSF Marker Test, IDEXX, USA.
Results
Figure 1. Serum antibody titer (Geometric mean titer,
NPLA)
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Table 1. ELISA Antibody Titer for Erns
BI

2WPI 3WPI 4WPI 5WPI 8WPI 11WPI

Vaccinated

-*

-

-

-

-

-

-

Non-vaccinated

-

-

-

-

-

-

-

*: negative
Conclusions and Discussion
After vaccination, the pigs in the vaccinated group
showed successful antibody protection levels from 2
weeks post-inoculation compared to the unvaccinated
group (Figure 1). Also, the vaccinated group was found
to be negative for the Erns antibody in the whole range of
tests (Table 1). It is inferred that CSF marker vaccines
could be an effective tool to establish disease-free zones
in CSF-affected areas with the DIVA system.
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Serological survey of Aujeszky’s disease in South Korean wild boar (Sus scrofa) population
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Introduction
Aujeszky’s disease (ADV) is a notifiable disease that
causes substantial economic losses to the swine industry
in countries. Pigs are the only natural hosts for ADV,
though the virus can infect various mammals, such as
ruminants, carnivores and rodents. Through strict
national eradication efforts by using gE-deleted vaccines
and the DIVA strategy, it is considered that the status of
ADV in domestic pigs could be free in South Korea. In
spite of these efforts, the role of wild boars as potential
reservoirs has become increasingly important. In this
study, we report result of serosurveillance to ADV in
South Korean wild boars.

Table 1. Summary of serological results of ADV in
South Korean wild boar population.

Materials and Methods
571 sera were collected from wild boars hunted from
December 2010 to September 2011. For distinguishing
the antibody induced by wild-type ADV from that
induced by vaccine strain, ADV gE antibody ELISA
were conducted using HerdCheck ADV g1 (gE) antibody
ELISA (IDEXX) for narrowing down the seropositive
sera. With ELISA positive sera, VN tests to ADV were
carried out. Sera having VN titer equal to or higher than
1:16 were considered to be seropositive to ADV.

Positive
Suspected
Negative
Total

No. of sera
(% of Sera)
141 (24.7%)
63 (11%)
367 (64.3%)
571 (100 %)

No of VN positive sera
(% of Sera)
31 (5.4%)
18 (3.2%)
N.A.
49 (8.6%)

Table 2. Seroprevalence of ADV from wild boars in
South Korea.
Province

No. of tested sera
(% of Sera)

No. of positive sera
(% of positive Sera)

Gyeonggi

159 (27.8)

23 (14.5)

Gangwon

121 (21.2)

11 (9.1)

Chungbuk

28 (4.9)

4 (14.3)

Chungnam

44 (7.7)

3 (6.8)

Jeonbuk

7 (1.2)

1 (14.3)

Jeonnam

39 (6.8)

2 (5.1)

Gyeongbuk

65 (11.4)

2 (3.1)

Gyeongnam

106 (18.6)

3 (2.8)

Jeju

2 (0.4)

0 (0.0)

Total

571 (100)

49 (8.6)
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Conclusions and Discussion
In this study, we report the first serological survey of
ADV in South Korean wild boars. According to this
survey, ADV has infected wild boars in South Korea.
Therefore, it is necessary to take precautions concerning
possible transmission of ADV from wild boars to
domestic pigs.
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Results
Among 571 sera, 204 samples were positive by ADV
antibody ELISA. And of 204 sera, 49 sera were positive
to ADV by VN test (Table 1). The VN titiers in 49
positive sera ranged from 1:16 to 1:2048.
According to serological data, ADV was prevailed to
wild boars in 8 provinces (Table 2). Due to relatively
larger sample sizes of Gyeonggi and Gangwon province
than other area, the number of the VN positive sera in
those areas seemed to be larger than those in other areas.
Though, in comparison with seroprevalences, ADV
seropositivity was found in much higher in four
provinces, such as Gyeonggi, Gangwon, Chungbuk and
Jeonbuk, than other provinces, the seroprevalences are
relatively even (2.8 ~ 6.8%) in other provinces, which
point out the long time transmission of ADV among wild
boars. Therefore, it could be believed that ADV outbreak
among wild boars happened long time ago, and it might
has been circulated in wild boars for several decades.
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Introduction
Classical swine fever (CSF) is a devastating disease to
pig industry. In spite of mandatory vaccination in South
Korea, however, its sporadic outbreaks continued to be
reported until 2009, and the viruses isolated from the
outbreaks have been confirmed to be genetically closed
to the viruses isolated from outbreaks beginning at 2002¹.
Because of the risk of transmission from wild boars to
domestic pigs like EU, assessing the status of CSF in
South Korean wild boars has been carried out since 1999.
But in the past the sample sizes of wild boars were too
small to confirm the status of CSF in wild boars. In 2011,
the sample size was pretty much scaled up due to the
national surveillance system and the active cooperation
with hunters. As the result, we confirmed the first case of
CSFV from wild boars and now report the serological
circumstance among wild boars in South Korea.

these new isolates from wild boars were allocated to the
new cluster with HeN-11(FJ15206), HeN-13(FJ157208)
and ZS1-08(FJ607779) which were identified in China
between 2006 and 2008.
Table 1. Summary of antigenic and serological results
of CSF in South Korean wild boar population.
Antigen
Serology

No. of test
1356
1260

No. of positive
7
16

% of positivity
0.5
1.3

Figure 1. Phylogenetic analysis of Korean CSF viruses
based on the 190 nucleotide sequence of the E2 gene.

Materials and Methods
1,356 wild boars hunted from Dec. 2010 to Dec. 2011
were provided for antigenic and serological surveillance
of CSFV in wild boars. For serological survey, 1,260
sera was collected from blood samples, and CSFV
antibody ELISA was performed for narrowing down
seropositive sera to test VN test. For the differential
serological test between CSF and BVD, VN tests to
CSFV and BVDV were carried out with using CSFV
LOM strain and BVDV KD26-1 strain, respectively. For
antigenic survey, cDNA synthesis and RT-PCR were
carried out. For phylogenetic analysis, E2 sequence of
CSF viruses reported by other countries was obtained
from GenBank and included in the sequence comparison.
Results
Among 1,260 sera, 57 samples were positive by CSFV
antibody ELISA (Table 1). Of 57 samples, 21 samples
were positive to CSFV, and 22 samples were positive to
BVDV. By comparison between titers to CSFV and
those to BVDV, 16 sera were concluded to be positive to
CSFV among 57 ELISA positive sera.
Among 1,356 samples, 7 samples were confirmed to be
positive by detection of 5’-UTR with RT-PCR. Among 7
samples, viruses were isolated from 3 samples. Of 3, 2
samples were genetically identical with each others,
designated as YC11WB01, and the other isolate were
designated as PC11WB01. According to phylogenetic
analysis of CSFV sequences from the Korean outbreaks
based on a 190 bp CSFV E2 gene (Figure 1), these
isolates from wild boars were allocated to genotype 2.1
of CSFV, same as other Korean CSFV isolated since
outbreak of 2002. But in comparison with other isolates,
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Conclusions and Discussion
In this study, we report the first case of CSF and
serological results in South Korean wild boars.
According to phylogenic analysis of E2, these new
isolates were allocated into the new cluster. Therefore, it
could be concluded that this new isolate might be newly
introduced by transmission of CSFV among wild boars
crossing the border of North Korea due to its genetic
proximity to Chinese strain.
References
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Introduction
Classical swine fever (CSF) is a highly contagious viral
disease of domestic pigs and wild boar which occurs
especially in areas with a high population density. The
increasing wild boar population has given cause for
concern that newly introduced disease might be
maintained in wild boar and spill over into domestic pigs.
In the South Korea, CSF eradication campaign based on
vaccination and stamping-out strategy has implemented
from 2009. Although CSF outbreak has not been
recorded as currently circulating in domestic pigs in
2010 and 2011, surveillance and monitoring of CSF in
wild boar is an essential procedure to achieve the free
status of CSF in South Korea. Therefore, national
surveillance program for CSF in South Korea was
designed to detect of CSF cases and take some control
action in wild boars.

Table 1. Estimated wild boar population and sample
sizes for the national surveillance system for CSF

References
1. Leuenberger R et al., 2007, Vet Record 160: 362-368.

Results
Wild boar population in South Korea was estimated
219,927 by multiplying 3.7 wild boar density per 100
hectare by 61,146 of forest area. Taking into account the
diagnostic tests’ sensitivity and specificity, it was
calculated that 2,180 samples for antigen and 1,574
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Conclusions and Discussion
The final goal of sampling and monitoring wild boar
population for CSF is always to ensure the health status
of the domestic pigs, to determine the CSF status through
the presence of the virus in the wild boar population and
to address all the actions needed to reduce the spread of
the virus from wild life to domestic pigs. In this study,
we designed the national surveillance program for CSF
in wild boar. As a result of 1year’s experimental
application using this program, we could confirm the
outbreak of CSF in wild boar which was first case in
South Korea.
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Materials and Methods
Wild boar population in South Korea was estimated from
the statistic report of Korean National Institute of
Biological Resources about the density of wild boar per
randomly selected 128 quadrats throughout the country
in 2009 and the numerical forest area data of Korea
Forest Service. Sample size was calculated from the
estimated wild boar population, probability of 95 percent
at a threshold prevalence of 1 percent 1, and specificity
and sensitivity of tests by using Survey Toolbox
(FreeCalc Version 2, Australia). The applied sensitivity
and specificity of the antigen ELISA for CSF (Median
Diagnostic, Korea) were 100% and 98.5%, and those of
the antibody ELISA for CSF (Median Diagnostic, Korea)
were 100% and 99%, respectively. The main sources for
the detection of CSFV and antibodies were heparinized
bloods and muscles originated from two hunting
activities such as to remove the harmful animals and to
control the wild boar population of hunting game in
restricted regions. Hunters were informed about project
and provided with sampling kit containing tubes and
datasheets. They were asked to take and send samples to
the Animal, Plant and Fisheries Quarantine and
Inspection Agency, Anyang, Korea. After their sending
the sample, momentary compensation was supplied to
the hunters.

samples for antibody detection of CSFV would be
required as shown in Table 1. After application of this
surveillance system, about 1,420 samples were collected
from wild boar hunted between November 2010 and
December 2011.
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Introduction
Classical swine fever (CSF) is an economically
important swine disease, especially in Asia. The
glycoprotein E2 of classical swine fever virus (CSFV)
can induce a protective immune response2. However, it
was noticed that a commercial E2 subunit vaccine was
able to prevent the clinical course of CSF, but might not
to prevent infection through direct or indirect contact1.
Therefore, the aim of this study was to evaluate the
protective efficacy of the developed baculovirusexpressed recombinant E2 (rE2) subunit vaccine via an
experimental CSFV cohabitation challenge model.
Materials and Methods
Twenty five 6-week-old SPF piglets were allotted to two
rE2-vaccinated groups (A and B; n = 5) and three nonvaccinated control groups (C, D and E; n = 5). Pigs of
group A and B were intramuscularly immunized twice
with rE2 vaccine in a water-in-oil adjuvant at 3-week
intervals. Three weeks after booster vaccination, pigs of
group B (vaccinated) and C (non-vaccinated) were
intramuscularly challenged with 105 TCID50 of virulent
CSFV (ALD strain). Three days after challenge, pigs of
group C (non-vaccinated and challenged), A (rE2
vaccinated), and D (non-vaccinated), were cohabited in
an isolated air-filtrated pen. Besides, pigs of group B
(rE2 vaccinated and challenged) and E (non-vaccinated)
were cohabited in another air-filtrated pen. All pigs were
checked for clinical symptoms, pathological changes and
performed viral detection by real time RT-PCR.
Results
The CSFV neutralizing antibody titers in serum were
determined according to the indicated time intervals. At
5 days after CSFV challenge, the rE2-immunized pigs
mounted an anamnestic neutralizing antibody titers
ranging from 1:256 to 1:512 (Figure 1). In contrast, no
significant antibody response was detected in all control
groups. Pigs of group C expressed severe CSF clinical
symptoms and showed typical pathological changes after
challenge. The mortality in group C and D (nonvaccinated and cohabited) were 100% and 20%
respectively (Figure 2). In contrast, all pigs of group E
(non-vaccinated, and cohabited with immunized group B
after challenge) showed no apparent clinical signs and no
virus shedding was detected in cohabitant model.
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Figure 1. Neutralizing antibody titers of serum samples
from rE2-vaccinated pigs (A and B) and control pigs (C,
D and E) were determined. DPC, days post CSFV
challenge.

Figure 2. Survival curves for rE2-vaccinated pigs (A and
B) and non-vaccinated control pigs (C, D and E)
subjected to CSFV cohabitation challenge.

Conclusions and Discussion
In CSFV cohabitation challenge model, rE2 immunized
pigs significantly prevented virus transmission to nonvaccinated pigs after challenge. Moreover, no virus can
be detected via shedding contamination from rE2
immunized pigs that cohabitated with non-vaccinated
and experimental CSFV challenged pigs. These results
demonstrated that rE2 subunit vaccine can elicit good
protective immunity and prevent CSFV transmission in
vaccinated swine.
References
1. Dewulf J et al., 2000. Vaccine 19: 475-82.
2. Dong XN and Chen YH, 2007. Vaccine 25: 205-30.
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Comparison of virus loading in saliva between sows immunized with CSFV live attenuated and recombinant E2
subunit marker vaccines in pig farms
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Introduction
In past few decades, live attenuated classic swine fever
virus (CSFV) vaccine (LPC strain) has been successfully
used to control CSF outbreak and prevalence of disease
in Taiwan. However, sporadic or chronic CSFV
persistent infection associated with polymicrobial
diseases is still endemic in some pig farms. Moreover,
LPC immunized sows might spontaneously shed live
attenuated virus through saliva and reside incessantly
within nursery units and increase difficulties for
eradication of CSFV in a contaminated farm. In addition,
the variation of maternal antibody titer in serum and
colostrum derived from immunized sows might induce
the complexity of vaccine program and affect vaccine
efficacy in LPC immunized piglets1. In this study, CSF
recombinant E2 subunit (rE2) vaccine has been utilized
in sows to evaluate the possibility of reducing viral
shedding in a conventional pig farms routinely used LPC
vaccine as an immune strategy to prevent CSF.

Conclusions and Discussion
The results indicated that less viral loading and high
neutralizing antibody titer (≧1:2048) can be detected
after sows immunized with rE2 vaccine. Moreover, in
previously surveillance, no CSFV was detected in saliva
both in sows and their offspring after applied rE2 vaccine
for six months in other conventional farms. In this trials,
piglets vaccinated with rE2 vaccine can elicit good
protective immunity even among three separated groups
possessed low (≦1:16), moderate (1:32 to 1:256), or high
(≧1:512) maternal antibody titer before vaccination, and
all piglets showed survived with no pathological lesions
after subjected to challenge with 105.6 TCID50 of virulent
CSFV (ALD strain). In conclusion, the rE2 subunit
marker vaccine can effectively reduce viral shedding in
immunized sows. The results also indicated no
interference on their offspring possessed varied maternal
antibody titers via rE2 vaccination to prevent and control
CSF in a contaminated pig farm.
References
1. Suradhat, S. and Damrongwatanapokin, S., 2003. Vet
Microbiol 92: 187-94.
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Results
The level of CSFV positivity detected by real time RTPCR in saliva of sows immunized with LPC vaccine was
44.4%. And it revealed a positive peak in samples
collected on the 6th (4/5), 9th (3/5), 12th (4/5), and 15th
(3/5) day after immunization (Table 1). In contrast, the
viral RNA was detected only on the 9th (2/5) and 18th
(1/5) day after sows just switch once to immunize with

Table 1. Comparison of virus detection in saliva between
sows immunized with LPC vaccine (A-E) and rE2
vaccine (F-J), +: show positive in real time RT-PCR.

Poster Sessions

Materials and Methods
To investigate the reducing of CSFV viral loading in
sows, the experiment was performed in a routinely LPC
operated farm. Total 10 sows were selected and among
them, five sows were vaccinated with LPC before
pregnancy as routine program, and the other five sows
were immunized with baculovirus-expressed rE2 in a
water-in-oil emulsion adjuvant at 5 and 3 weeks before
parturition respectively. The salivation samples from
these ten sows and their offspring were harvested every
3-5 days after vaccination or parturition. The viral
loading from salivation samples were investigated and
assayed by real time RT-PCR. Two primers were
designed for specific detection of CSFV by targeting the
NS5B gene region, as follow: forward primer (1073310756), 5’-TGTCAGAAGTAC CCGTAATCAGTG-3’
and reverse primer (10857-10873), 5’-CCGTGGCCTC
GCAGAAG-3’. Cycle threshold (Ct) values lower than
45 were considered positive for detection.

the rE2 subunit vaccine. The percentage of CSFV
positive samples was significantly decreased (6.7%).
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Establishement of official approval method for baculovirus-expressed E2 protein vaccine of classicial swine fever
virus using guinea pigs in Korea
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Introduction
Classical swine fever (CSF), formerly known as hog
cholera, is a highly contagious and fatal disease of
domestic pigs and wild boars1. The disease is endemic in
Asia, areas of Central and South America and in many
East European countries. The etiologic agent of CSF is
classical swine fever virus (CSFV), a member of the
Pestivirus genus of Flaviviridae. E2 is the envelope
glycoprotein exposed to surface of the virion, and
essential for virus attachment and entry into the host cells
as well as cell tropism. In addition, it can induce
neutralizing antibodies and confer protective immunity
in pigs2. It has also been the main component in the
design of CSFV marker or DIVA vaccines. Recently, E2
fused with interleukin2 (E2-IL2) vaccine has been
developed in Korea as a part of nation-wide CSF
eradication program. Currently, QIA as the national
authority can approve the E2-IL2 vaccines for CSF if
they exhibit the virus neutralization (VN) titer of 1:256
or greater in the guinea pigs. However, it has been
argued that the current criterion for the approval of CSF
vaccines is not so rigorous that the vaccines may not
protect the pigs in the field. Thus, the current study was
undertaken to re-establish the guideline on official
approval method for E2-IL2 vaccine candidates using
guinea pigs.
Materials and Methods
Before the preparation of the E2-IL2 subunit vaccine, E2
protein expressed in baculovirus was quantified using
commercially available ELISAs (CSFV E2 Antigen
ELISA, Median Diagnostic, Korea). The E2-adjusted,
E2-IL2 vaccines were produced by 5 vaccine companies.
Then, serially-diluted E2-IL2 vaccines were used to
evaluate the vaccine efficacy in guinea pigs. They were
vaccinated with serially-diluted E2-IL2 vaccines and
boosted at 2 weeks post the first immunization to set the
standards of official approval for E2 subunit vaccine.
After 2 weeks from the boosting immunization, serum
samples were obtained for the VN test. Each vaccine was
formulated to contain 60μg per dose by the
manufacturers and diluted 2-, 5- and 10-fold with PBS
before use.
Results
In this study, we immunized the guinea pigs with the
serially-diluted 5 test vaccine preparations and monitored
the development of VN titers. It was observed that VN
titers (log2) were different between the vaccines tested
(Figure 1). Majority of guinea pigs (>80%) immunized
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with 2- and 5-fold diluted vaccines exhibited a VN titer
of 1:32 and 1:8. However, two test vaccine preparations
did not pass the criterion (Figure 1).
Figure 1. Virus neutralization titers of five E2-IL2
vaccine preparations in the guinea pigs. A-E indicates the
company produced the E2-IL vaccine.

Conclusions and Discussion
For the official approval method of E2-IL2 subunit
vaccines, it is recommended that 80% of the guinea pigs
immunized with 2-fold or 5-fold diluted vaccine
candidates should exhibit a VN titer of 1:32 or 1:8 or
greater. Our study indicates that the current method
should be used as the official approval standard for the
E2-IL2 subunit vaccines.
References
1. Dong XN and Chen YH., 2007, Vaccine 25:205-230
2. Weiland E et al., 1990, J Virol 64:3563-356
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Introduction
Classical swine fever (CSF) caused by classical swine
fever virus (CSFV) is a highly contagious swine disease
leading to seriously economic losses worldwide. The
CSFV E2 glycoprotein expressed by yeast Pichia
pastoris (yE2) has been shown to provide a complete
protection against CSFV lethal challenge in pig1. The
purpose of this study is to evaluate the vaccine efficacy
on the prevention of virus horizontal transmission among
piglets housed in a box housing system.
Materials and Methods
Twelve 6-week-old SPF piglets were randomly allotted
to three groups. The yE2 group was vaccinated one dose
of yE2 vaccine twice at 3-week intervals. Each dose of
yE2 vaccine contained 300 μg total secreted yE2 in a 1: 1
water-in-oil emulsion with adjuvant IMS563. The control
group received an identical injection of normal saline.
Four unimmunized pigs as sentinels (the sentinel group)
were housed with yE2 group at 3 days after challenge
infection. The yE2 and control groups were challenged
with a 1× 105 TCID50 dose of virulent CSFV ALD strain
at 4 weeks post booster vaccination. All pigs were
checked daily for rectal temperature and clinical signs.
Serum blood samples were collected from each pig
before vaccination and at biweekly intervals after
vaccination. The CSFV neutralizing antibody titers in
serum were determined by the serum neutralization test2.

Figure 2. Body temperature curves after challenge infection
with CSFV.
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Conclusion and Discussion
The yeast-expressed E2 (yE2) confers a complete
protective immune response and prevents horizontal
transmission of CSFV, providing an alternative subunit
E2 marker vaccine candidate with advantages of easy
manipulation and low cost.
References
1. Lin G-J et al., 2009, Vet Microbiol 139, 369-374.
2. Terpstra C et al., 1984, Vet Microbiol 9, 113-120.

Happy Pigs - Healthy People

469

Poster Sessions

Results
The yE2 vaccinated pigs mounted an anamnestic
response with average neutralizing antibody titers of 1:
2,064 after booster vaccination (Figure 1). After
challenge, the yE2 group demonstrated a mild fever
response for a short period time at day 3-5 post challenge,
but none of sentinels were febrile (Figure 2). In contrast,
the control group demonstrated severe acute CSF clinical
symptoms at day 3 post challenge, and had to be
euthanized and terminated by day 4 post challenge. All
the yE2-vaccinated and sentinel pigs were alive and
without clinical symptoms of CSF at day 14 post
challenge. No virus was isolated in the yE2 vaccinated
and sentinel pigs, and post-mortem analysis revealed no
evidence of CSFV infection.

Figure 1. Serum neutralization response following vaccination
and challenge infection.

IPVS 2012 KOREA
VP-116

| Virology & Viral Diseases-CLASSICAL SWINE FEVER VIRUS|

Maturation of the antibody to CSFV after live attenuated vaccination in pigs
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Introduction
Classical swine fever (CSFV) is a serious contagious
disease in pigs that shows various signs include erythema
and vasculitis. Classical swine fever is on the OIE List A
and reported in many countries including Korea. There is
no effective treatment method has been reported. The
CSFV vaccination is performed in many countries as a
very effective preventative and control measure. To
understand humoral immune process in CSFV vaccinated
pigs, the avidity test was performed.
Materials and Methods
The eight pigs in 50 days old group were vaccinated with
live attenuated CSFV vaccine. Those pigs were PRRSV
and PCV2 negative in serology and PCR. The blood
samples were collected weekly from experimental
groups. The antibody levels of those samples were tested
by the gp55 coated indirect ELISA kit (Jenobiotech,
Korea) and average of eight samples was determined in
each wpi group. To evaluate the avidity of antibodies,
6M urea was treated for 5 min between incubation
periods of diluted serum and washing step. The SP ratio
was calculated by the manufacture instruction. The SP
ratio over 0.14 was cut-off value of sero-positive.
Results
Before the vaccination, the mean SP ratio of
experimental group was 0.29. After vaccination, the SP
ratio started to increase from 2 weak post inoculation
(wpi). While SP ratio increased in 2 and 3 wpi, the gap
between the SP ratio of normal and 6M Urea treated
ELISA was larger than other samples (Urea/Normal SP
ratio in 2wpi;0.48, 3wpi;0.61). In the 4wpi, the Urea
treated SP ratio had little difference from the normal SP
ratio that the Urea/Normal SP ratio was 0.81. The
Urea/Normal SP ratio was higher than 0.9 from the 5wpi
to 8wpi. Though SP ratio dropped in 8wpi, the
Urea/Normal SP ratio was still over 0.9.
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Table 1. Avidity ELISA results of CSFV antibodies
after live attenuated vaccination

Conclusions and Discussion
Two-weeks after vaccination, the antibodies specific to
CSFV start to increase in the serum. However the gap
between the normal and 6M urea treated ELISA SP ratio
was getting larger from 2wpi to 4wpi. The avidity, which
was measured by the Urea/Normal SP ratio, needed time
lag to be matured. Because of the maternally derived
antibody in 0 and 1 wpi group showed narrow gap of SP
ratio between Urea and Normal group. In that reason,
though the SP ratio of the 0 and 1wpi were lower than
2wpi but the avidity of antibodies was higher than other
groups. It means that the avidity was strong and antigenantibody bond was stable in mature antibodies. Even if
the antibodies increased about two weeks after the
vaccination, it takes around five week to mature specific
antibody to CSFV after vaccination.
References
1. An improved ELISA for the detection of serum
antibodies directed against classical swine fever virus
- E.O. Colijn, M. Bloemraad *
2. Clinical Signs and Epidemiology of Classical Swine
Fever: A Review of New Knowledge - V. Moenning
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Classical Swine Fever Virus Infection - Alfonso
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Introduction
With nationwide spread of foot-and-mouth-disease virus
(FMDV) since the first outbreak in Andong of Korea in
November 2010, FMD vaccination was administered to
all cattle and pigs nationwide. However, in cases of 60day-old pigs, CSF and FMD vaccine were administered
simultaneously, raising concerns about stress on pigs and
decrease of vaccine efficacy as well as difficulties in
simultaneous inoculations. The study, therefore,
analyzed the humoral immune response of different CSF
and FMD vaccination schemes in a breeding farm and
the cellular immune responses in SPF pigs. Finally, we
explored the most effective methods for simultaneous
injection that can be utilized in the actual field.

Conclusions and Discussion
When each vaccination was administered simultaneously
to both area, high FMDV neutralization Ab titer were
occurred and CSF ELISA Ab titer were no significant
difference between single and double injection groups.
In conclusion, simultaneous injections do not have a
negative effect on the efficacy of FMD or CSF vaccines
regardless of different methods and increase the CD3 +,
CD4+ T cell response significantly. Therefore, the
simultaneous injection methods are recommended in
Korean pig herds routinely CSF and FMD vaccinated in
same aged piglets. This result is useful for establishing a
practical and labor-saving program for vaccination
against FMD and CSF.
References
1. De Clercq K.,et al.,1989,Veterinary Microbiology 20:
215-221.
2. Yeou-Liang Lin et al.,2008.Taiwan Veterinary
Journal 34: 77-84
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Results
As a result of neutralization test for FMDV, the piglets of
group 5, for which each vaccine was administered at both
area, demonstrated the highest level of neutralization
antibody (Ab) titer (1209.3±584.6). High levels of
neutralization Ab titers were also demonstrated in piglets
of group 4 and Group 3, the former being higher; Group
2, in which a single FMD vaccine was administrated

Figure 1. Flow cytometric analysis of CD3+, CD4+ Tcell subsets in the inoculated animals.
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Materials and Methods
Breeding farm : A total of 30 piglets-six piglets were
divided into 5 groups by vaccination scheme: Group 1
for single CSF vaccine, Group 2 for single FMD vaccine,
Group 3 for 1 shot on same site by premixed CSF and
FMD vaccine, Group 4 for double shots on same site of
individual CSF or FMD vaccine, and Group 5 for double
shots on different sites of each vaccine. The CSF vaccine
was twice administered to 40-and 60-day-old piglets, and
FMD vaccine was administered to 60-day-old piglets and
again after four weeks intramuscularly in the area behind
the ear. After vaccination, we collected blood sample
each week and analyzed immune response by ELISA
(Jeno CSFV AB ELISA kit) on CSF virus(CSFV) and
serum neutralization test with O1 Manisa strain and
IBRS-2 cells on FMDV.
SPF pigs: A total of white/black yucatan 8 piglets were
used. From whole blood samples, lymphocytes were
collected by histopaque 1077(sigma Aldrich, St, Louis,
USA) after vaccination as breeding farm. T cell subsets
were identified based on the combination of CD3, CD4,
CD8 using FACS analyzer (GalliosTM, Beckman Coulter,
USA).One-way repeated measure ANOVA and student ttest was used to prove that the groups had significant
difference.

showed the lowest neutralization Ab titer (613.0±550.5)
compared with the injection methods as aforementioned.
A result of CSF vaccination efficacy obtained through
ELISA showed the highest Ab formation rate in Group 1
with a single administration, followed by Group 3,
Group 4 and Group 5 respectively, demonstrating a
similar Ab formation rate; the difference (0.16-0.19) of
SP value by group was insignificant (P>0.05). Cellular
immune responses in SPF pigs are depicted in Figure 1.
Both CD3+ and CD4+ T cell responses increased
following vaccination(P<0.05).
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Introduction
Hepatitis E virus (HEV) is a positive-sense, singlestranded RNA virus. Four major genotypes (1-4) have
been identified with differences regarding geographic
distribution, host range and pattern of infection.
Genotypes 1 and 2 are exclusively associated with
infection of humans whereas genotypes 3 and 4 have also
been detected in swine and other animal species, with
reports of zoonotic transmission.1 Although some realtime PCR assays are available for HEV detection, these
assays do not distinguish between the four genotypes.2
Here we describe the development of a multiplex real time RT-PCR assay capable of distinguishing the four
HEV genotypes. The developed method was tested on
fecal samples from pigs of different geographical origins
in the U.S.
Materials and Methods
Primers and probes were designed to anneal within
ORF2/ORF3 overlaping region. Plasmids containing
HEV genotypes 1, 2, 3 and 4 were used for optimization
of TaqMan real-time RT-PCR assays and positive
controls. Viral RNA was extracted from fecal clarified
suspension using semi-automated RNA extractions with
KingFisher (ThermoLabsystems) as recommended by
manufacturer. All samples were stored at −80 C until
PCR testing.
Single step real-time RT-PCR was performed using the
Taqman One-step RT-PCR master mix reagents kit. Each
reaction involved 1.0 µM of each primer, 0.8 µM of each
of the four probes, 12.5 µl of 2X RT-PCR master mix, 5
µl RNA and 0.5 µl RT enzyme mix in 25 µl total
reaction volume. Cycling conditions consisted of 30 min
at 50°C, 15 min at 95°C followed by 45 cycles of 95°C
for 15 s and 60°C for 60 s. Data collection was done at
60°C for 60 s. The reactions were carried out in a 7500
Fast Real-Time PCR system (ABI, Foster City, CA).
After validation of the multiplex real-time PCR assay,
pig fecal samples from 10 U.S. states (n = 89) submitted
to the Veterinary Diagnostic Laboratory at Iowa State
University in 2011 were screened for the presence of
HEV RNA. The pigs had a history of diarrhea and
ranged in age from 1 to 16 wks (mean age ± sd 6.89 ±
7.70).
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Results
Standard curves were established for each genotype
using the corresponding cloned amplicon serially diluted
and amplified in triplicate. The detection limit of the
multiple real-time PCR assay was 10 copies per reaction
for HEV genotypes 1, 2 and 3 and 100 copies per
reaction for HEV genotype 4.
Considering the field samples, HEV RNA genotype 3
was detected in four of 89 (4.54%) samples. Three of the
four HEV RNA positive fecal samples were from growfinish pigs and 1/4 positive sample was obtained from a
nursery pig. Amplification was not detected for the other
genotypes.
Conclusions and Discussion
Recently HEV genotype 4 was identified for the first
time in pigs in Europe1, reinforcing the need of
continued surveillance of HEV to monitor changes in
prevalence of the different genotypes. The TaqMan
multiplex real-time RT-PCR presented here is suitable
for HEV monitoring in a single reaction.
Acknowledgements
PG received a scholarship from CAPES (grant #
5548110).
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Introduction
Porcine parvovirus (PPV) is an infectious agent of the pig
which produces reproductive insufficiency unrelated
antigenically with other parvovirus. Since this virus is
widespread in pigs throughout the world, [1, 2] this study was
conducted in order to know the status of infection in backyard
pigs in different districts of Mexico City.

positive samples. We reiterate the ubiquity of the virus and
even in animals where the swine population density is low;
the virus is perpetuated, is present and in constant motion.

Material and Methods
The study was conducted with samples from Mexico City
submitted for the years 2000 to 2009 at the diagnostic
laboratory of the Pig Production Department of the Faculty of
Veterinary Medicine of the UNAM. The samples were
selected randomly on the basis of the following criteria:
districts which had more than 100 sera per year, only 50 were
selected. In this study 2,094 samples were processed with the
hemagglutination inhibition test where dilutions were from
1:60 to 1:7680 considering positive those samples with a title
greater than or equal to 1:480.
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Discussion and Conclusions
In Mexico City districts there are small-scale and family
support farms. It is important to mention that there is not
registration of sex and age of sampled animals in those
districts which prevented us to relate the results to the
presence of reproductive problems. Antibody titles by
infection found in these pigs suggests the possibility that the
introduction of the agent could by the continuous demand of
pigs from other areas in the country. Over time the
seropositivity remained below 50% denoting the ubiquity of
the virus and its dynamics in this backyard pig production
system with the possible later intervention of PRRS virus and
PCV2, in this PPV infected pigs. There is serological
evidence of PPV in this traditional system prevalent in
Mexico City where all districts and years analyzed had

References
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Results
The seroprevalence of positive samples was 45.3%
representing 950 sera and 54.7% negative with 1145 sera.
Over the years it was observed that PPV behaved with an
irregular transition in the 10 years of this study with high
seropositivities. The years 2003 and 2009 had the highest
seroprevalence with 51.2% and 55% respectively. Minimum
seropositivity was in 2006 with 26.9 per cent. In Mexico City,
the district representing the higher percentage in the overall
frequency was Tlahuac and the smaller Cuajimalpa.
Regarding the titles, the highest seroprevalence was of 1:60
with 768 sera (36.7%) and the lowest was 1:960 with 126
(6%). The highest seroprevalence based on positive dilutions
was 1:7680 with 292 sera representing 13.9%.
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Sero-prevalence survey of Pseudorabies in pigs in China 2009-2011
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Introduction
Pseudorabies (PR) disease has an important economic
impact in pig production worldwide (1). PR induces
abortion, stillbirths, and high mortality in piglets due to
acute nervous disease. Also respiratory distress with
growth retardation is observed in growing-fattening pigs
infected by PR virus (PRV). PR positive status is a
limiting barrier for trading, especially for gilt suppliers
and pork exporting companies. Despite that some
Chinese pig farms successfully eradicated PR during the
last years, and most farms actively vaccinate against
PRV, the disease is still endemic in swine in the country
(2, 3).This study aimed to add new data on PR
prevalence in China through a serological survey in pig
rearing Chinese provinces using diagnostic submissions
during a 3 year period.
Materials and Methods
The survey involved 15 different Chinese provinces. A
total of 21,254 serum samples were collected from
breeders in 619 unrelated farms in the period 2009-2011
(Table 1). Sampling was designed according to the ratio
of 5% of breeders, including boars, gilts and sows at
different parities housed in commercial farrow-to-finish
swine farms (300-3000 sows)
Samples were tested with a differential monoclonal
blocking ELISA test for gE antibodies (CIVTEST™
SUIS ADV gE; Hipra Spain) in order to determine the
seropositive prevalence. A farm was considered PRpositive when at least one sample was gE positive (gE+).
Table 1. Sampling distribution by year.
Year
2009
2010
2011
Total

Nº of farms
177
226
216
619

Nº of samples
6575
7659
7020
21254

Results
Percentage of PR-positive farms, breeders and average
prevalence of PR in positive farms are showed in Table 2.
Table 2. ELISA serology of Pseudorabies in pigs in
China 2009-2011.
Year

+Farms (%)

+Breeders (%)

2009
2010
2011

59.3
48.2
41.7

12.1
13.2
15.8

+: Positive

+Breeders in +Farms
(%)
19.8
24.2
33.5
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Discussion
These results showed no major changes on PR prevalence in
China comparing to previous epidemiological studies (2,
3). Therefore, PR can still be considered as an endemic
swine disease in the country, affecting about 40-60% of
the commercial farms. However, the percentage of
positive farms showed a downward trend through 2010
and 2011. This could be related to the fact that every
year new pig farms establish PR eradication protocols
based on intensive vaccination programs and selection of
PR-negative breeders replacement.
On the other hand, seroprevalence in breeders showed an
upward trend, especially in positive farms, since farms
with lowest seroprevalence turned into negative farms,
meanwhile farms with higher seroprevalence failed to
decrease it, probably because they did not establish any
sort of PR-control program yet.
References
1. Miller GY., et al. J. Am. Vet. Med. Assoc., 15: 20813, 1996.
2. Torrents D. et al. 20th IPVS Congress Proceedings.
Durban, RSA, 2008. P01.005
3. Torrents D. et al. 4th APVS Congress Proceedings.
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Elimination of pseudorabies in pig farms by using an improved vaccination protocol
D. Torrents1, Li Cong2, D. Llopart1
HIPRA, Amer, 17170, Spain. 2HIPRA CHINA, Beijing, PRC

1

Introduction
Pseudorabies (PR) is an endemic swine disease in China
(1), but unlike other pig rearing areas in the world, there
is no official program for control and eradication of this
economically important disease. Vaccination is an
essential tool to control the clinical outcome of the
disease (2). Despite of this, many farms in China do not
set up intensive vaccination protocols, which are
particularly necessary in piglets. Instead, they usually
vaccinate only once by the intranasal route (IN) at very
early ages (3), which might not be sufficient to protect
the animal until the end of the fattening period. Here we
report on the experience of eliminating PR in a pig herd
endemically infected by the PR virus (PRV), after
establishing an intensive vaccination protocol along with
an accurate selection of new breeders based on serology.

References
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1996
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Durban, RSA, 2008. P01.003
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Results
PR Serological results of breeders in each control are
shown in Graph 1.

Discussion
After the implementation of the intensive vaccination
protocol prevalence of PR sharply starting to decrease till
seronegativity in Dec 08 and onwards.
Before 2006, two mass vaccinations per year did not
completely protected breeders against infection, and
circulation of PRV was keep going across the breeding
herd. With the new intensive vaccination program using
AUSKIPRA-GN™, a better protection was conferred to
most animals preventing PR virus circulation. At the
same time, with an annual replacement rate of around
30%, the introduction of gE negative gilts and young
boars, also helped in the elimination of the disease in less
than 3 years. Elimination of PR in herds with high
prevalence is feasible when an intensive vaccination
protocol and a strict selection of the replacement are
carried out.
Poster Sessions

Materials and Methods
In February 2006, a commercial farm housing 800 sows
located in Hebei province showed high PRV gE positive
(prevalence (indicative of infection) of its breeding herd
(85%). PR intramuscular (IM) vaccination protocol with
a commercial live ADV vaccine was in place as follows:
Boars and sows: Two mass vaccinations/year IM;
Piglets: Once at 9 weeks (w) of age IM; Gilts: 1 st shot at
selection (gE- test), and 2nd shot 2-3w later both IM.
As a consequence of the outbreak occurred on February
2006, a modified vaccination protocol using AUSKIPRAGN™ (HIPRA, Spain) was established as follows: Boars
and sows: Four mass vaccinations/year IM; Piglets:
Three shots at 3d, 9w, and 12w of age IM; Gilts: 1 st shot
at selection (gE- test) IM, 2nd shot 1 month later IM, and
3th shot 1 month before first maiting (expected time) IM.
In order to monitor the evolution of PR prevalence in the
breeding herd gE serology (CIVTEST™ SUIS ADV gE;
HIPRA, Spain) was performed periodically in May 06,
Aug 07, Dec 08, Apr 09., Aug 10, and Jun 11.

Graph 1. PR (gE ELISA) serological results of different
controls from Feb 06 to Jun 11.
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Retrospective study on parvovirus situation on selected swine farms in the Philippines
Criselda T. Bautista, Ma. Immaculada P. Torres, Michael Felipe E. Quilitis, Jomarte Magcalas.
Hipra Philippines Inc. 1780 Manila

Introduction

Porcine Parvovirus (PPV) Infection is characterized by
the occurrence of reproductive problems with large
number of mummified foetuses, small litters, failure to
farrow, and decreased farrowing rates. Still, abortions are
uncommon in PPV infection. PPV infection is subclinical and
endemic1 in most herds, as evidenced by high prevalence of
antibodies in serum, which persist for long periods.
Maternal immunity may persist up to 7 months but only
in a few gilts. Active immunity is associated with high
persistent levels of haemagglutination-inhibiting (HI)
antibody (titres > 256)2. Gilts with little or no immunity
can be infected during their first pregnancy. Once an
animal has been exposed to PPV, there is lifelong
immunity. Although low Ab titres apparently prevent
disease, they will not stop the circulation of the virus in a
vaccinated herd. For successful herd management,
vaccination help to decrease virus spread at the herd
level3. This paper presents a summary of the antibody
profile of various farms vaccinating against PPV over the
last 5 years.
Materials and methods
A total of 918 breeders; grouped as Gilts, Parity 1-3,
Parity 4-5 and Parity 6-8 were sampled for this study.
Serum samples were obtained from 57 farms vaccinating
against PPV, in the period 2007 to 2011. Vaccination
program was as follows: Gilts: two shots before
breeding; Sows: one shot, 2-3 weeks post farrowed.
Antibody titre against PPV were determined using HI
test. For antibody titre assessment, titres of < 1:8 were
considered as not significant; 1:8 – 1:256 vaccination
titres; above 1:256 represented PPV exposure titres.
Results
In the last 5 years in the Philippines, HI titres to PPV in
pig breeders have been consistently high in all age
groups (exposure titre level). On the average, all age
groups showed a higher percentage of animals (74%:5782%) in the exposure titre level compared to the average
vaccination titre (22%:15-19%) among all animals tested.
Highest percentage (10%) of no significant Ab levels
(<1:8) was seen in gilts, and lowest (1%) in Parity 6-8
sows. (Table 1) It is however clearly seen that over the
years, the percentage of animals protected (with
vaccination titres) increased, from 24 - 61% in gilts and
17-27% in the Parity 1-3 group. (Figure 1)
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Table 1. HA-HI titres against Porcine Parvovirus in
selected swine farms tested during 2007 – 2011
Gilt
<8
2007
2008
2009
2010
2011
TOTAL

12
6
7
22
4
10

HA-HI Titres against Porcine Parvovirus (%)
Parity 1-3
Parity 4-5
Parity 6-8

8-256 512
up
24
64
31
63
39
54
37
41
61
35
33
57

<8
0
15
0
3
0
3

8-256
17
25
6
17
27
19

512
up
83
60
94
79
73
78

<8
2
12
0
0
0
3

8-256
256
18
7
11
17
15

512
up
up
71
93
89
83
82

<8
2
0
0
0
0
1

8-256
17
33
0
19
24
19

512
up
81
67
100
81
76
80

Figure 1. Porcine parvovirus HI titres in selected swine
farms over the last 5 years

Discussion
This retrospective study helped in validating the highly
cost-effective benefits of vaccination especially when
herds vary with respect to the degree of circulating PPV.
In endemically infected herds, 98-100% of adult pigs
show serological evidence of active immunity2. Likewise
in this study, 80% and 82% of sows at parity 4-5 and
parity 6-8 respectively, showed active immunity to PPV.
Continuous vaccination where the animals are given
protection for the upcoming pregnancy increases the
persistence of maternal immunity, thus the protection in
replacement gilts. This would also render sows PPV
seronegative throughout their breeding years. In this
situation of endemic infection, PPV is continually
circulating, and animals are immune. As viral activity
increases, coupled with aggressive vaccination program,
immunity across the herd increases. This explains the
increase in percentage of gilts and parity 1-3 sows having
vaccination titre (1:8-1:256). This situation is evident in
Philippine setting where farms practice parvovirus
vaccination as a regular program even in adult sows.
References
1. Thrushfield, M. (2007). Veterinary Epidemiology
(3rd ed.). Oxford, UK: Blackwell Science Ltd.
2. Johnson R.H et al. Australian Vet Journal. 1976 Feb;
52(2) 80-84
3. Jozwik A et al. Journal of General Virology. 2009; 90
2437-2441
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Evaluation of the use of a subunit marker vaccine for classical swine fever under field conditions
SI Lim1, J Kim1, JH Kim 2, KW Lee1, JY Song1, BH Hyun1
Department of Animal and Plant Health Research, Animal Plant and Fisheries Quarantine and Inspection Agency
(QIA),175 Anyangro, Anyan-si, Gyeonggi-do, Republic of Korea
2
College of Veterinary Medicine, Jeju University, Ara-dong, Jeju-si, Jeju-do, Republic of Korea, hyunbh@korea.kr

1

Introduction
CSF vaccination is an important tool, and efficacious and
safe attenuated vaccines have been available for many
decades. Although the attenuated live virus vaccines
showed high safety and efficacy, vaccinated pigs cannot
be distinguished from the pigs infected with field virus
by conventional serological methods. To circumvent
these problems, marker vaccines which allow DIVA
(Differentiating infected from vaccinated individuals)
have been developed. In Korea, subunit E2 marker
vaccine for CSF was developed in 1998. This vaccine
was investigated the safety and efficacy, and was elicited
after booster immunization without any side effects in
weaning pigs. For eradication of CSF in Korea, this
vaccine will be used in the field in the future. Therefore,
the aim of the presented study is to investigate the
efficacy of CSF-E2 subunit marker vaccine under field
condition.

Figure 2. Detection of Erns antibodies in pigs following
vaccination and CSF challenge

Conclusions and Discussion
The findings in this study demonstrate that pigs can be
protected against a lethal challenge of CSFV after 2nd
vaccination with an E2 subunit marker vaccine. However,
the marker vaccine contains over 60 ug of E2-IL2 protein
for inducing sufficient antibody response against CSF.
References
1. Moormann RJM et al., 2000, Vet Microbiol 73, 209219.
2. Uttenthal A et al., 2001, Vet Microbiol 83, 85-106
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Results
Neutralizing antibodies against CSFV in vaccinated pigs
is illustrated in Figure 1. All vaccinated pigs had
developed specific antibodies to CSFV at pre-2nd
vaccination (VN titer 1.43~2.79 log2), and 3 weeks post
2nd vaccination (VN titer 5.21~7.93 log2). All serum
samples were analysed by the discriminatory Erns ELISA.
All pigs inoculated with marker vaccine remained Erns
ELISA negative. Challenged pigs turned Erns ELISA
positive from post challenge day 11 (Figure 2). After
challenged with field strain of CSFV, some piglets

Figure 1. The mean neutralizing antibodies against
CSFV after vaccination according to five vaccine companies

Poster Sessions

Materials and Methods
In this study, the marker vaccines were produced in five
commercial vaccine companies. The marker vaccines
were based on the CSFV envelope glycoprotein E2 and
adjuvanted in oil emulsion (IMS1313). N-terminal of
truncated E2 gene of ALD strain was fused with pig
interleukin 2 (pig IL2) without signal peptide sequence
and expressed in baculovirus. The marker vaccines
contained over 60 ug of E2- IL2 fusion protein per dose.
The vaccines were inoculated intramuscularly as
recommended by the manufacturers. For the field trial,
all pigs were purchased from a local herd in Jeju
province where regional CSF is free status. In each
company, the 14 weaner pigs were vaccinated, and 6
weaner pigs were unvaccinated. The marker vaccines
were inoculated at 40-day-old piglets followed by a
booster infection 3 weeks later. At 3 weeks post 2 nd
vaccination, pigs were challenged with virulent strain
SW03.

vaccinated were found leucopenia, anorexia. However,
No CSFV antigen was found in any of the vaccinated
piglets.
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The etiology of proliferative and necrotizing pneumonia in pigs in Jeju
JH Kim1, SC Kang2, JT Woo1, JH Kim2
Gyeonggi-do Veterinary Service, Suwon, Korea,
2
College of Veterinary Medicine, Jeju National University, Jeju, Korea, kimjhoon@jejunu.ac.kr
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Introduction
Proliferative and necrotizing pneumonia (PNP) is a form
of interstitial pneumonia that occurs in post-weaning
pigs1,2. PNP is characterized by hypertrophy and
proliferation of type 2 pneumocytes and presence of
necrotic inflammatory cells within alveolar lumen1,2.
Various viral agents have been related to PNP etiology,
such as swine influenza virus (SIV), porcine reproductive
and respiratory syndrome virus (PRRSV), porcine
circovirus type 2 (PCV2), and Aujeszky's disease virus
(ADV). In this study, we investigated the presence of
SIV, PRRSV, PCV2 and ADV in PNP lesions in Jeju
pigs and the correlation between the distribution of these
agents and the severity of PNP lesions.

Table 1. Histopathologic grade of PNP lesions in lungs
according to the age groups

Materials and Methods
Based on the histopathological criteria for PNP, a total of
50 cases were selected from 183 pneumonic cases in Jeju
pigs between 2008 and 2010. Selected cases were
classified into two groups according to their age (4∼8
weeks and 9∼15 weeks). To clarify the presence of viral
nucleic acid or antigens in pneumonic lungs, we
performed polymerase chain reaction (PCR) for SIV and
ADV and immunohistochemistry (IHC) for PRRSV and
PCV2. IHC staining was used streptavidin-biotin
immunoperoxidase method. The grading system of PNP
lesions were composed of severity of proliferation of
type 2 pneumocytes plus status of inflammatory cell
necrosis, and classified into three categories such as mild,
moderate and severe.

PRRS only

4-8 weeks
12

PCV2 only

2

4

6

PRRS + PCV2

9

10

19

Results
Grossly, most lungs with PNP were enlarged and not
collapsed with red to grey color and rubbery consistency.
According to histopathologic grading for PNP lesions,
mild, moderate and severe cases were identified in 19
cases, 27 cases and 4 cases, respectively (Table 1). Based
on the PCR method, SIV and ADV genes were not
detected in all cases. According to IHC, PRRSV was
identified in the lungs of 19 cases, PCV2 in the lungs of
6 cases, and co-infection of both viruses in the lungs of
19 cases (Table 2). Both PRRSV and PCV2 antigens
were commonly observed in the cytoplasm of
macrophages and clusters of necrotic cells in alveolar
cavities.
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Grade

Groups

Total

4-8 weeks

9-15weeks

Mild

12

7

19

Moderate

15

12

27

Severe

1

3

4

Total

28

22

50

Table 2. Detection rate of viral antigens in 50 lungs
with PNP lesions.
Antigen

Groups
9-15 weeks
7

Total
19

Virus negative

5

1

6

Total

28

22

50

Conclusions and Discussion
Taking into account the presented results, we suggest
that PRRSV is possibly the major etiological agent of
PNP in Jeju pigs. There was close relationship between
the reactivity of PRRSV antigens in the lungs and the
severity of PNP lesions. Co-infection with PRRSV and
PCV2 may be enhanced the severity of PNP lesions in
affected pigs.
References
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Seroprevalence of Japanese encephalitis virus in wild boar of Korea
DK Yang, HH Kim, SD Cho, SS Choi, BH Hyun, SI Lim, JY Song
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Forestry and Fisheries (MIFAFF), Republic of Korea, yangdk@korea.kr
Introduction
Japanese encephalitis virus (JEV) is a mosquito-borne
virus that causes encephalitis in humans and reproductive
failure in pregnant sows. JEV has been recognized
recently as a reemerging pathogen, as it has expanded
into new territories such as the Torres Strait and
Australia. Additionally, climate change through recent
global warming and extreme weather may have
significantly impacted the transmission of vector-borne
diseases such as JEV, West Nile virus (WNV), and tickborne encephalitis virus (TBEV), as rapid weather and
climate changes can directly or indirectly affect wild
boars and mosquitoes. According to data obtained from
the Korean Center for Disease Control and Prevention,
45 JEV cases were reported between 2007 and 2010, and
more than half of the JEV cases occurred in 2010. In the
veterinary science aspect, improvements in agricultural
methods including reconstruction of irrigation canal and
vaccine program have made the number of mosquito
vectors decrease and also the JEV case diminished. As
wild boars may keep viremic status for a while, they may
be important source of JEV in Korea. In this study,
antibodies against JEV in wild boars were examined in
order to clarify the JEV infection risk in human in Korea.

Figure 2. Regional distribution of JEV antibodies from
Korean wild boars. GW: Gangwon, GG:Gyeonggi, GN:
Gyeun-gnam, GB: Gyeungbuk, JN:Jeonnam, CN:Chungnam,
CB: Ch-ungbuk.
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Conclusions and Discussion
In this study, 65.8% (185/284) wild boar had virusneutralizing antibodies against JEV and there were no
significant differences in seroprevalence of JEV among
provinces. Therefore, it is necessary to define whether
some wild boars play a key role as amplifiers for the
transmission of JEV to domestic pigs and humans. JEV
infects wild boar near human residences, indicating that
JEV is still maintaining human infection risks. Further
study such as RT-PCR and virus isolation is needed in
order to verify JEV in wild boars.
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Materials and Methods
In total, 284 blood samples were collected from wild
boars in 7 provinces of Korea for a seroprevalence study
in 2011. Clotted blood samples were separated by
centrifugation, and the sera were stored at -20°C until
use. The KV1899 (genotype 1 strain) strain of JEV was
used as the antigen for the virus neutralization (VN) test,
which was isolated from Korean pig blood in 1999 and
has been passed nine times in Vero cells after isolation.
The VN tests for JEV were performed in 96-well, flatbottomed, cell culture microtiter plates using Vero cells.
Twenty five microliter of wild boar sera and 75 ul of
medium were added and serially diluted two fold in 50 ul
of α -MEM and mixed with an equal volume of 100-200
TCID50 of KV1899 strain and incubated at 37℃ for 1 h.
A total of 100 ul of Vero cell were then added to each
well at a concentration of 2 X 104 cells in α -MEM
containing 10% FBS. The microplates were incubated
for 5 days at 37℃ in 5% CO2 incubator and the plates
were examined by microscopy. The VN titer was
expressed as the reciprocal of the highest serum dilution
completely inhibiting CPE in the wells. The serum
dilution ranged from 1:4 to 1:128, and antibody titers of
≥1:8 were considered positive.

Results
Figure 1. Frequence of distribution of VN titer in 284
serum samples collected from wild boars in Korea.
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Immunogenicity of Japanese encephalitis virus inactivated vaccine in swine
DK Yang, HH Kim, SD Cho, JY Song
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Introduction
Japanese encephalitis (JE) is an acute central nervous
inflammatory disease bitten by mosquitoes containing
Japanese encephalitis virus (JEV). JEV has been
recognized recently as reemerging pathogen and the
geographical distribution of JEV is expending to
southwest India and Torres Strait of Northern Australia.
Approximately 50,000 human cases of JE per year have
been reported in south Asia and resulted in about 10,000
death and neuropsychiatric defects among survivors. JE
is also a swine disease showing abortion and weak
piglets. The genotype of Korean JEV strains changed
from genotype 3 to genotype 1 around 1990’s and
genotype 3 has not been detected in Korea since mid
1990. In the veterinary aspect, JEV attenuated live
vaccine containing genotype 3 developed in 1980 and
has been applied to sows for the prevention of abortion
and public health. Therefore, JEV inactivated vaccine
using genotype 1 strain would be needed in accordance
of changing genotype of JEV. The purpose of this study
is to assess immunogenicity of JEV inactivated vaccine
for swine.
Materials and Methods
JEV, KV1899 strain, which had undergone 10 serial
passages in Vero cells was propagated in Vero cells
grown in alpha MEM supplemented with 10% fetal
bovine serum and antibiotics. Twenty-week-old fattening
pigs were used for the evaluation of immmunogenicity of
JEV inactivated vaccine. All animal experiments were
approved by QIA animal ethics committees. The JEV
strain was inactivated with 1 mM of binary
ethyleneimine (BEI) for 24 hrs at 37℃. After checking
the inactivation of virus in Vero cell, bulk was used for
preparation of vaccine. Two kinds of adjuvants,
IMS1313 (Seppic, France) and recombinant swine
granulocyte macrophage colony stimulating factor
(GMCSF) protein were added to the inactivated bulk.
The vaccine was inoculated into 8 pigs intramuscular
route two times. The hemagglutination inhibition (HI)
test was used for the evaluation of immunogenicity
against JEV. Before the HI test, the sera were inactivated
at 56°C for 30 min. The KV1899 (genotype 1 strain)
strain of JEV was used as the antigen for the HI test,
which was isolated from Korean pig blood in 1999 and
has been passed nine times in Vero cells after isolation.
An HI test was performed in 96-well microplates, using
slightly modified standard methods. HI titer was
expressed as the reciprocal of the highest dilution of
serum showing complete hemagg lutination inhibition.
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Results
Figure 1. Cloning of GMCSF gene of swine and
expression of the GMCSF protein using baculovirus
vector system.

Table 1. The evaluation of immunogenicity of JEV
inactivated vaccine containing recombinant GMCSF
protein using HI test.
No. pigs Inoculation Prevac
2wks
4wks
1
<10
<10
20
2
<10
40
40
3
<10
<10
40
4
IM/2ml
<10
<10
10
5
<10
<10
10
6
<10
<10
40
7
<10
<10
40
8
<10
<10
40
1
control
<10
<10
<10
2
<10
<10
<10
Conclusions and Discussion
The results showed that JEV vaccine containing
recombinant swine GMCSF protein induced appropriate
immunogenicity in swine. Therefore, after checking the
efficacy and safety in sows, JEV inactivated vaccine
containing recombinant swine GMCSF protein will be
applied to swine.
References
1. Yang DK et al., J Vet Sci. 2004, 5, 125-130.
2. Yun SM et al., Virol J. 2010, 7, 127-133.
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Retrospective study on the prevalence of Aujeszky’s disease in major pig producing provinces in the Philippines
(2006-2010)
Michael Quilitis2, Daniel Torrents1, Ma. Immaculada Torres2, Criselda Bautista2, Jomarte Magcalas2.
Jaime Maldonado1, David Llopart1
1
Hipra, Amer, Girona, Spain, 2Hipra, Manila, Philippines

Introduction

Pseudorabies virus (PrV) or Aujeszky’s disease virus
(ADV) has been considered as one of the most
economically important swine diseases and has been
recognized as an important cause of mortality in swine of
all ages and reproductive failure in breeding animals1.
The objective of this study is to assess the prevalence of
the disease in major pig-producing provinces in the
Philippines over-time.
Materials and methods
Twenty thousand six hundred eighty four (20, 684)
serum samples collected from four hundred fourteen
(414) Philippine commercial farms with sow levels
ranging from 500 to 10,000 from 2006 to 2010 were
involved in this study. Samples were collected from
boars, breeders in different parities and growing pigs
more than 10 weeks of age. Serum samples were tested
using CIVTEST™suis ADV gE; Laboratorios, HIPRA,
S.A., a monoclonal blocking ELISA to determine the
presence of antibodies against glycoprotein E (gE).
Prevalence was computed based on the number of
positive animals within the sampled group.
Table 1. Farms and Sample Distribution
Provinces

Number of
Positive
296
285
729
880
311
59
56
0
15
0
2631

References
1. Manual, The Center for Food Security and Public
Health, Iowa State University, 2006. P1.
2. Kavangh, N.T., et al., IPVS Congress Proceedings,
Durban, South Africa, 2008. P8

Results
The percentage of sero-positive animals on a per
province basis is summarized on Figure 2.
Table 2. Percentage of Positive Animals per year
Year
2006
2007
2008
2009
2010
Total

N° Samples
933
4175
5064
5143
5369
20684

N° Positive
24
566
571
463
1007
2631

% Positive
2.57%
13.56%
11.28%
9.00%
18.76%
12.72%
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Number of
Samples
3046
1940
5383
2318
3917
982
525
1003
479
1091
20684

Discussion
A total of 2631 samples out of the total 20,684 serum
samples were tested positive (12.72%) for PrV/ADV.
Reduction of prevalence of PrV/ADV is observed in 6
out of the 10 provinces involved in this study. The
province of Rizal has the highest percentage of
prevalence over the last five years. The provinces (Cebu,
General Santos and Davao) located south of the
Philippines had the lowest prevalence.
Control and eradication program for PrV/ADV involves
implementation of methodical approach of vaccination
and biosecurity procedures. In some farms, depopulation
and re-stocking in PrV/ADV endemic areas can be a
better option in the eradication program2.
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Tarlac
Pampanga
Bulacan
Rizal
Batangas
Cavite
Quezon
Cebu
General Santos
Davao
Total

Number of
Farms
44
49
105
30
99
11
12
26
11
27
414

Figure 1. Percentage of Positive Animals per Province
Over time.
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HN recombinant protein obtained from porcine rubulavirus and its evaluation as an immunogen for the Blue eye
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Introduction
The Blue Eye disease (BED) is considered endemic in
Mexico and exotic for other countries, which represents a
limit for pig commercial exports. The disease is caused
by Porcine Rubulavirus (PoRV) and is characterized by
causing infertility, nervous alterations and respiratory
problems in adult pigs; in some cases a corneal opacity is
observed at all ages animals. The object of this study was
to obtain the main PoRV protein (HN) that stimulates the
immune system as well as, the evaluation of humoral
immune response induced on laboratory animals.
Methodology
The reference strain PoRv-LPVM-84 was used to clone
the gene that codifies for the HN Porcine Rubulavirus
protein, with the pDual GC Expression Vector System.
DH5α cells were transformed in order to obtain the clone.
The cell colonies were evaluated by PCR and observed at
2% agarose gels with ethidium bromide. The plasmid
was purified and KRX competitive cells were
transformed for the HN protein expression, which was
purified by Histidine column and evaluated by Western
Blot tests with an Anti-HN specific monoclonal antibody
obtained in mouse (first antibody) and Anti-IgG Antimouse conjugated with peroxidase as a second antibody.
Once the recombinant protein was purified, 21 days old
CD1 mice were inoculated, applying 10μg of the HN
recombinant protein, split in two doses, by subcutaneous
route. The ELISA test was used to verify the humoral
immune response.
Results
From the transformed colonies, 15 clones were selected,
where the insert of the HN fragment represented 100%
accuracy as evaluated by PCR. The HN expression
capability was demonstrated by Western Blot, revealing
the presence of a 60 kDa protein with the specific
monoclonal antibodies against the HN protein. The
humoral
response in immunized mice using ELISA test, was
detected from the seventh day post-inoculation, which
showed optical densities between 0.8 – 1.0 DO, as in
negative control mice were from 0.005-0.01 DO.
Discussion
The recombinant product obtained from the gen that
codifies for the HN protein from PoRV shown to induce
an specific humoral response. This technological
development represents a useful advance for the future

482 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

recombinant vaccine, as well as, for the diagnostic
methodology control design for Blue Eye Disease in
Mexico.
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Introduction
Newborn piglets have a not fully developed immune system.
The particular nature of the maternal placenta (epithelialchorionic) doesn’t allowed some specific molecules passage.
The piglets, then, must acquire maternal immune-globulins
from ingested colostrum until their immune system becomes
fully developed.
This ingestion have to take place within few minutes after
birth to assure the piglets a suitable energetic reserve and an
effective immune protection. The absence of a true "tank" in
the udder of the sow and the release of colostrum for very
short periods (about 20 – 30 seconds), creates inevitable
conflicts among newborns. The piglet should be able to
recruit 20 to 30 g of colostrum from a nipple functioning
normally issued in that short amount of time. It’s just a delay
of only one second the beginning of this assumption to lose
up to 10% of the total amount. We have to consider, also,
frequent uterine contractions characterize the sow’s farrowing.
These contractions reduce oxygenation to the unborn piglets
and increase the perinatal mortality and morbidity.

Results
The results of the 149 monitored piglets are summarized
in table 1, 2 and 3.
Table 1. Ns. of seronegative (cases) and seropositive
(controls) piglets splitted up the birth order

Table 2. “Cases” frequency following birth order
(splitted into three groups)

The test of "2" applied to the above data is significant (2=10.18 with
two degrees of freedom p <0.006).

Table 3. “Cases” and “Controls” percentage in piglets
born in the last 4 positions of birth order vs others
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Conclusion and Discussion
The results show how the piglets born in the last stages of
each farrow present a significant serological negativity, for
PRV vaccine antibodies, respect the birth-mates. Several
aspects have to be considered to explain the reasons, included
hypoxia occurred during the farrow. The strength of the
uterine contractions may reduce the blood flow resulting in
poor supply of oxygen to the fetuses. The effects of these
transient hypoxia or anoxia can result in a lack of vitality of
piglets at birth, especially in the last born ones. For this reason
they could reach the udder with more difficulties and have a
reduced capacity of suction. In this way the right colostrum
intake is compromised and an inadequate transfer of passive
immunity could take place. We believe, in our study, unequal
immune protection created the conditions under which the
piglets can represent clusters really susceptible to Aujeszky's
Disease Virus and then it could promote virus persistence in
the herd.
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Materials and Methods
We operated in a pig breeding farm where, despite the correct
use of the Pseudorabies Vaccination Protocol, were observed
“positives” among growers. A serological check up was
planed to evaluate the immune status of the farrowing sows
and their progeny on Aujeszky’s Disease. Each serum sample
was tested for antibodies against the vaccine antigen and the
gpE of the virus (Idexx HerdCheck Anti PRV gpB®; Idexx
HerdCheck Anti PRV gpI®); In the same farrowing-room
were controlled 12 sows (3 primiparous and 9 pluriparous)
and their progenies. Sows and piglets were bled from the
jugular vein at Time 0 (T0: day of the farrow). The progeny,
identified following the birth order was further controlled at
Time 1 (T1: 14 days of age) and Time 2 (T2: 28 days of age).
A statistical survey was conducted to evaluate the passive
immunity protection. It was intended as “zero hypothesis” the
protection was homogenous amongst piglet population and
that any immune deficiencies were distributed in a
completely random. The alternative hypothesis was provided,
on the contrary, that birth order may have an influence on the
protective immunity of piglets. In particular, the last born
ones may receive a lower immune defense. In this case, the
negative serological tests would be concentrated in the piglets
born in the late stages of each farrow. "Cases" were
considered those piglets with a negative serologic result in at
least one of the three tests; "Controls" were classified the
piglets with positive results in all serological tests. The piglets
dead during the experiment were not excluded from the study.
For them were considered the tests carried out before their
death. Stillborn were not included in the study. For the
statistical purposes we used the freeware "WINEPISCOPE"

produced and distributed by the University of Zaragoza in
collaboration with Edinburgh University and Wageningen.
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Prevalence of Salmonella spp. Serotypes and Escherichia coli enterotoxins in pigs in Republic of Korea
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Introduction
Salmonella enterica is one of the most enteric diseasecausing agents in humans and other animals.
Enterotoxigenic Escherichia coli is a common agent
responsible for a variety of intestinal disorders, such as
diarrhea and edema disease syndrome in pigs. In this
study, therefore, we investigated Salmonella spp.
serotypes and Escherichia coli enterotoxins.
Materials and Methods
For laboratory test in Salmonella, a total of 509 porcine
fecal samples were collected between July and January
in 2011 and 2012 from 24 farms in eight provinces
(including Jeju province) of Korea, and the farms were
selected by guideline that is more than 20 samples in 1
farm and Salmonella positive farms. Fecal samples were
collected from sow, suckling, weaned, grower, and
finisher pigs in farms. Isolation of Salmonella was
performed by conventional methods (1, 2) To identify
serotypes, serum agglutination test were performed using
O antigen and H antigen antisera (Difco, USA) of
Salmonella. For Escherichia coli, a total of 167 porcine
fecal samples were collected between September and
November in 2011, from 50 farms in Korea. The
collected samples were examined using PCR (3, 4)
method targeting 3 kinds of toxins (LT, ST, Stx2e).
Results
A total of 19 Salmonella (3.73%) were isolated from 509
fecal samples and they were from 5 farms (20.83%) of
24 investigated farms. One serotype of Salmonella was
identified as shown in Table 1. The predominant
serotypes of isolates were S. typhimurium var. and
almost isolates belonged to serogroup B (78.95%).
Twenty-two (13.17%) of LT, 63 (37.72%) of ST, 31
(18.56%) of Stx2e toxins were detected respectively in
167 porcine fecal samples. Six of LT with Stx2e, 1 of LT
with ST, 13 of ST with Stx2e, 5 of LT with ST and Stx2e
were detected multiply in feces.
Table 1. Frequency of Salmonella enterica serovars in
pigs
Serogroup

Salmonella serovars

No. of isolates

B

Typhimurium var

12

B

Untypable

4

Untypable

3

Total number of isolates
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Table 2. Numbers and percentages of Escherichia Coli
Enterotoxins separately and multiply in pigs
LT

ST

Stx2e

22 (13.17%)

63 (37.72%)

31 (18.56%)

LT+Stx2e

LT+ST

ST+Stx2e

LT+ST+Stx2e

6(3.59%)

1(0.60%)

13(7.78%)

5(2.99%)

Conclusions and Discussion
Salmonella typhimurium var. in swine fecal samples was
found in this study. Also single or multiple detection of
Escherichia coli enterotoxins in swine feces reinforced
the importance of enterotoxigenic Escherichia coli
control.
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HK Kim1, SJ Seong2, SJ Park2, SJ Park1, VG Nguyen1, HC Chung1, CW Choi1, BK Park1
Department of Veterinary Medicine Virology Lab, College of Veterinary Medicine and BK21 Program for Veterinary
Science, Seoul National University, Gwanak-gu, Seoul, 151-742, Korea. 2Pfizer Animal Health Korea, 143-811, Junggu, Seoul, Korea, parkx026@snu.ac.kr

1

Introduction
Porcine parvovirus (PPV) causes reproductive failures
such as embryonic and fetal infection and death. The
disease develops when seronegative dams are exposed
oronasally to the virus during the first half of gestation,
and fetuses are subsequently infected transplacentally.
Leptospirosis is a cause of reproductive loss. When it is
first introduced into a susceptible breeding herd, or
during periods of waning herd immunity, it can cause
very appreciable losses through abortion, the full-term
birth of dead pigs or of weak pigs of reduced viability, or
infertility. This study was to investigate the serological
prevalence of porcine parvovirus (PPV) and Leptospira
spp. in Korean swine farms in 2011.
Materials and Methods
Serological analysis of PPV and Leptospira spp. was
performed using 2486 sera from 114 cases collected
between Jan, 2011 and Dec, 2011. In the case of PPV, HI
test using 0.5% guinea pig RBC was applied and cut-off
value for PPV-seropositive was more than 80 HI titer.
Leptospira spp. was analyzed using MAT. When more
than 50% of Leptospira spp. was agglutinated with 100
times diluted sera, it was regarded as positive.

Conclusions and Discussion
The recent serological status of PPV and Leptospira spp.
in swine farms was presented in this study. High
positive rates of PPV-specific HI titer in sows, gilts and
boar might be due to intensive vaccination for PPV in
Korean swine farms, which might reduce the PPVrelated abortion in Korea. Based on the study for
Leptospira spp.,, Leptospira canicola seemed to be
minor strains among the Leptospira spp. in pigs, while
the other Leptospira spp. in this study were similarly
distributed.
The age-related serological pattern of
Leptospira spp. was observed in this study, and this
might suggest that vaccination in the vulnerable age
groups could be helpful to prevent pigs from
Leptospirosis in Korea.
Acknowledgement
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Results
PPV HI test was performed from the sow, gilts and boar
sera. A total of 636 sow sera were all seropositive
(100%) for PPV during the investigation. The gilts and
boars were also 100% seropositive for PPV. Based on
the cases, 60.0, 66.7, 69.2 and 66.7 % of cases were
seropositive for Leptospira canicola, grippotyphosa,
harjo and Pomona, respectively. However, based on
the individual pigs, 11.3, 24.4, 21.0 and 24.7 % of pigs
were seropositive for Leptospira canicola, grippotyphosa,
harjo and Pomona, respectively. The seropositive rates
for Leptospira spp. were 29.3, 30.8, 25.0, 2.9, 4.4, 18.5,
17.3 and 31.6 % in sow, gilts, boars, <30d, 30-60d, 6090d , 90-120d and >120d age groups, respectively
(Figure 1).

Figure 1. Comparison of seropositive rate (%) for
Leptospira spp. at different age groups of pigs
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Knock-down of porcine endogenous retrovirus (PERV) expression by RNA interference in PK15 cells
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Introduction
Pig organs and tissues are similar to human organ and it
can be used as a good transplantation source. But porcine
endogenous retrovirus (PERV) genome is inserted in the
pig germline and transmitted to offsprings. Also, PERV
can cause disease if they cross species barriers. PERV-A
and –B can infect human cells in vitro as well as
immunodeficient mice transplanted with pig islets(Karlas
et al., 2004). Thus it is very difficult to eliminate PERV
from pigs. Recently, RNAi technology which has
developed to knock down gene expression, can be good
alternative to increase the safety of xenotransplantation.
In many RNAi technologies, Small RNAs(siRNA) can
highly induce knock-down efficiency. We have studied
knock down of PERV expression by siRNAs in
PK15cells.
Materials and Methods
The siRNAs targetting gag, pol and the control siRNAs
were purchased from Invitrogen.Transfection regent
(InvitrogenRNAi2000) was used to transfect the siRNA
into PK15 cells according to the manufacturer’s protocol.
We recently selected two efficient siRNAs, which is able
to inhibit expression of PERV. The mean expression
levels were calculated RQ values by comparing the
PERV gag, pol, both gag and pol, cellular GAPDH RNA
expression through real-time qRT-PCR. Also, C-type
Activity kit(CAVIDI) is intended for quantification of the
activity of the enzyme Reverse Transcriptase(RT) from
PERV pol gene according to the manufacturer’s protocol.
Results
Reverse transfection method was higher efficiency than
forward transfection. There was 70% efficiency of the
siRNAs transfection to the PK15cells. We could found
knockdown efficiency up to 67% of PERV gag mRNA
when the target region was supposed to be at
1499~1517bp of PERV gag mRNA sequence. And pol
tagetting siRNA at 4093~4111bp showed 82% of
knockdown efficiency. Also, We could detect
knockdown efficiency up to 90% of PERV mRNA when
the target region was both gag and pol (Figure 1).
According to the C-type kit (RT) analysis, RT activity
was reduced to 57% when the target region was
supposed to be at 4093~4111bp pol region. Also, Both
pol and gag targetted region was further reduced 13%
compare to only pol tagetted region (Figure 2).
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Figure 1. Knock-down efficiency of gag and pol mRNA
expression by targetting siRNAs inPK15cells.

Figure 2. RT-Activity pol ,both pol and gag siRNA
Transfected PK15cells (kinetic ELISA assays).

Conclusions and Discussion
PK15cells already has many copies PERV provial DNAs.
Therefore, the mRNA level of gag was reduced by
siRNA, core assembly, capsid protein, essential for
budding, can not be shed. Also, pol targetting siRNA can
prevent infection through reduced reverse transcriptation
and replication. Among them, targetting both gag and pol
mRNA by siRNAs proved to the most effective in
reducing virus expression in PK-15 cells which were
persistently infected by PERV. Futhermore, we expected
to the generation of transgenic PERV knockdown pigs
and we can increase safety xenotransplantation as
internal control for PERV of pig.
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Preliminary study of the possible antiviral activity of glycirrhicic acid on the Aujeszky disease virus
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Introduction
The importance of eradicating Aujeszky’s disease virus
(ADV) lies on three main aspects: 1st.- Sanitary. The
severity of the clinical disease, as well as the persistence
of the virus in the farm for prolonged periods after an
outbreak of the disease. 2nd. Economic, since the loss of
fertility causes important losses in the pig farm; there
were is an increased period between parturitions,
infertility of boars, as well as stillborn and dead piglets at
birth. Secondary bacterial infections and increased
expenses caused by treatments and vaccination of the
whole farm. and 3rd Commercial, since the presence of
the disease limits the possibility of exporting pigs or
pig carcasses’, as many countries require certified
animals from Aujeszky’s disease free countries. Also
mobility within the Country is limited to within disease
free areas (1). The objective was to evaluate in vitro
glicyrrhicic acid (GA) in Aujeszky’s Disease Virus
(ADV) infected cells.

Conclusions and Discussion
At low concentrations, the GA was not citotoxic. The
highest dose that could be used without toxic effects on
the monolayer was 0.8 mg/ml. The GA had an inhibitory
effect on the ADV both in a titration and against constant
virus.
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Results
This study consisted of an in vitro evaluation of the GA
and its antiviral activity against the ADV (3). The
maximum non-toxic dose of GA was 0.8 mg/ml. The
viral titer was 105.46/ml while in the infected cultures
subjected to the treatment with the GA the viral titer vas
lower, (103.24).
With constant virus, the monolayer’s treated with the
drug survived the 72 hours without change. Both the
reduction of titer and the protection of the monolayers by
the GA indicate a possible inhibitory effect. However the
mechanism of virus inhibition was not determined at this
time.
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Materials and Methods
ADV was titrated in the MDBK (Madin-Darby Bovine
Kidney) cell line, which was used through this study.
Several concentrations of glicyrrhicic acid (GA) from
0.1mg/ml to0.9 mg/ml were prepared using RPMI
medium and were tested for cytopathic effect on MDBK
cell monolayers. The effect was evaluated in microplates
in the following manner: the complete monolayers were
infected with1 LD50 of ALD, 24 hours after infection, the
cells were treated with various amounts of GA (2), and
were evaluated by microscopy at 24, 48 and 72 hours
post-treatment with the drug. The citopatic effect on the
cells was evaluated by means of the Trypan Blue
exclusion method, as well as the MTT colorimetric
method.

Several hypothesis have been advanced, but at this early
stage of the study, none can be selected based on the data
available. (4) In this trial, the inhibitory effect was
observed from 0.1 mg/ml. With the trypan blue and MTT
tests, the cell viability was higher with the GA.
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Changes in wCD21 lymphocyte subpopulation after vaccination against classical swine fever (C strain)
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Introduction
Classical swine fever (CSF) is a great threat for the pig
production. Vaccines against CSF can initiate a variety
of defense mechanisms in pigs. Except for the
development of specific antibodies, cellular immunity is
activated, as well. However, vaccination against CSF is
forbidden in many countries.
In our study, we examined changes in peripheral blood
and palatine tonsiles regarding cellular immunity after
vaccination with an attenuated C strain.
Material and methods
Ten crossbred pigs (12 weeks old) were vaccinated with
an attenuated vaccine against CSF (C strain, 104 TCID50
of virus/dose, Veterina d.d., Zagreb, Croatia) and 10
unvaccinated pigs served as controls. Pigs belonged to
the same breed and same herd. Blood samples for the
leukocyte count (by Baker System 9120CP Serono
Counter), differential blood count (smears by Giemsa)
and single-colour flow cytometry (FCM) as well as
palatine tonsilar tissue for in situ distribution of wCD21+
lymphoid cells (avidin-biotin-complex, ABC) were taken
before and 28 days after vaccination1,2. BB6-11C9
isotype of monoclonal antibodies (mAbs) for FCM
analyse and immunohistochemical staining was used.
The obtained data was statistically analysed by Student’s
t-test was used (P<0.05).

Figure 1. The distribution of wCD21+B cells in the
palatine tonsilar tissue of vaccinated pigs (ABC method,
X 40).

Figure 2. The distribution of wCD21 +B cells in the
palatine tonsilar tissue of control pigs (ABC method, X
40).

Results
Table 1. Number of leucocytes, percentage of
lymphocytes and wCD21+ cells in peripheral blood of
vaccinated and control pigs.

Leucocytes
(mean X 109/L±SD)
Lymphocytes
(mean % ±SD)
wCD21+
(mean % ±SD)

Vaccinated pigs
days
0
28
26
22.5
(±5.4)
(±4)
61
62.6*
(±11.9)
(±9.4)
7.2
6.2
(±1.6)
(±0.5)

Control pigs
days
0
28
24.5
23.5
(±2.7)
(±4.5)
44.8
48.4
(±9.9)
(±7.9)
8.7*
8.2*
(±0.7)
(±0.9)

*statistically significant higher values (P<0.05) between groups

Conclusions and Discussion
Significant differences between vaccinated and control
pigs in the lymphocyte proportion at the beginning of the
experiment could be explained by individual differences.
The C strain did not provoke leucopenia and
lymphocytopenia or the change of wCD21+ cells in
peripheral blood 28 days after vaccination (Table 1).
This finding may be explained by simultaneous
downregulation or upregulation of T-B cells cooperation
as well as it may depend of the day of sampling. In
contrary, wCD21+ cells in the palatine tonsilar tissue of
vaccinated pigs were scattered throughout the
parafollicular area (Figure 1) more intensively than in
non-vaccinated pigs (Figure 2) which is probably due to
the influence of the vaccinal virus on lymphoid tissue.
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Introduction
Classical swine fever (CSF) is a worldwide highly
contagious viral disease caused by a Pestivirus
(Flaviviridae). Clinical CSF prevention throughout the
use of live attenuated CSF vaccines based on lapinised
or culture attenuated “C” strain viruses provide a rapid
onset of complete protection. The purpose of this study
was to evaluate two commercially “C” strain vaccines
available in Colombia in order to establish viral kinectics,
distribution of CSFV and detection of specific antibodies
in vaccinated and unvaccinated pigs after challenge.
Materials and Methods
A group of 30, fifty days old unvaccinated pigs, were
divided in three groups: Two of 12 pigs each (A and B)
and one of 6 pigs which was left as control (C). Group
A and B were vaccinated with two different commercial
vaccines (vaccine A and B respectively). Group C
remained as unvaccinated control. Animals were
vaccinated the first day of the experiment and then
challenged 16dpv using a CSF Colombian field strain by
IM injection. Nasal and rectal swabs, blood samples
(EDTA) were collected at different time points (days 1, 2,
4, 6, 8, 10, 12, 15, 18, 20, 22, 24, 26, 29). Tissue samples
were also collected when animals died or were sacrificed
(days: 6, 8, 10, 12, 16, 20, 22, 24, 26, 27, 29, 30).
Samples were tested for antibodies (ELISA and NPLA),
IHQ, viral isolation (PK-15 cells) and viral RNA
detection by nested RT-PCR E2 and RT- qPCR 5’ UTR
(1, 2).

References
1. Paton DJ et al., 2000, Vet Microbiol 73:137.
2. Liu L. et al., 2007, J Virol Meth 139: 203–207.

Happy Pigs - Healthy People

489

June 11 (Mon)

Discussion
It was observed that both C – strain vaccines conferred
complete protection against challenge with a moderate
virulence CSF strain. There was not viraemia or viral
excretion post-vaccination. Apparently virus vaccine
limited excretion of challenge virus. Detection of CSFV
antibodies by ELISA occurred 15 days PV. It was shown
that RT – qPCR 5’ UTR in relation to nRT-PCR E2 was
more sensitive to detect CSF viral RNA because more
samples were found positive either to vaccine or
challenge virus in these experimental animals.
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Results
No clinical signs were observed in any vaccinated pigs
before and after challenge. Leucocyte counts were
unaffected by immunization with vaccine “C” strains. In
contrast infection with the challenge virus produced
leukopenia in control pigs (p≤0.05). All groups of pigs
presented an increase in antibody response postchallenge measured by ELISA. Suspicious serum
samples showed low titers as tested by NPLA. Vaccine
Ag detection by IHQ was negative in tissues from
vaccinated or challenged animals. However specific
inmunoreactivity to CSF challenge – Ag was found in
several tissues of two control animals.
PCR detection was used for viral detection (vaccine and
field virus strain) in serum, leukocytes, nasal and rectal
swabs (pooled), tonsils, and pools of spleen and lymphonodes. Nor vaccine or challenge viral RNA was detected
in serum or leukocytes in vaccinated pigs (A, B). In
some control animals (C) viral RNA was detected in

serum and leukocytes from day 18 thru day 29.
Differences in the rate of detection between both PCR
techniques and between the type of samples used
(leukocytes and serum) were shown. When pools of
nasal swabs were analyzed by nRT-PCR E2 challenge
viral excretion was confirmed in two control pigs. In
contrast, 3 control pigs and 2 group A pigs were positive
by RT – qPCR 5’ UTR. Besides, in rectal pooled swabs
viral challenge excretion was detected in only 2 control
pigs by RT- qPCR 5’ UTR. No viral RNA was detected
in tissue samples of vaccinated pigs before challenge.
However using nRT-PCR E2, challenge virus was
detected in several tissues in pigs from group C. It should
be emphasized that RT – qPCR 5’ UTR was used only
for individual evaluation of tonsils and to examine
pooled lymphoid tissues. The RNA of challenge virus
was found in 7 and 5 pigs of vaccinated groups A and B
respectively. Only 3 pigs were confirmed as positive in
group C. To conclude, vaccine or challenge viruses were
not isolated from vaccinated pigs and challenge virus
was isolated from 2 control pigs only.
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Molecular epidemiological analysis of bovine viral diarrhea viruses in Chinese swine herds
Hao Zheng, Yu Deng, Guang-zhi Tong
Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241,
China, gztong@shvri.ac.cn
Introduction
Bovine viral diarrhes virus (BVDV) is an important
pathogen of cattle worldwide. Cattles infected with
BVDV may showed a variety of syndromes, which
including
respiratory
infections,
gastrointestinal
infections, and reproductive problems. BVDV can also
infect goats, sheep, deer, and pigs. Pigs infected with
BVDV exhibited clinical symptoms similar to classical
swine fever (CSF), or subclinical infections. It reported
that the prevalence of antibodies to BVDV has reached
20~30% in some Chinese pig herds in recent years.
However, molecular epidemiological studies of BVDV
in Chinese pigs are rare. This study aimed to investigate
the prevalence of BVDV and to determine BVDV
genotypes present in Chinese pigs based on their 5′-UTR
sequences.
Materials and Methods
Between 2007 and 2010, a total of 511 specimens (85
sera and 426 tissue homogenates derived from the
kidneys, spleen, liver, lungs, and lymph nodes) from 511
pigs were collected from diseased pigs in 11 provinces in
China that presented symptoms such as abortion,
hyperpyrexia, diarrhea, and piglet death. A nested RTPCR method with two pairs primers (BVDVF 5′TCAGCGAAGGCCGAAAAGAGG-3′ and BVDVR 5′TCCATGTGCCATGTACAGCAGAG-3′, BVDVFn 5′CAGTGGCGAGTTCGTTGGATG-3′ and BVDVRn 5′GGCTGTATTCGTAGCGGTTAGT-3′) was used to
detect BVDV in these samples. DNA segments
measuring 309 bp or 178 bp were cloned into the
pMD19-T vector and sequenced with the primers M13F
and M13R. Phylogenetic trees were constructed based on
245 nucleotide sequences in the 5′-UTR region of BVDV.
In addition, PCR and/or RT-PCR detection of porcine
circovirus type 2 (PCV2), porcine reproductive and
respiratory virus (PRRSV), and classic swine fever virus
(CSFV) were conducted as described previously1.
Results
Of 511 samples, 137 samples were found to be BVDVpositive by nested RT-PCR and sequencing. The
percentage of BVDV-positive samples was 23.1% (9/39)
in 2007, 27.7% (44/159) in 2008, 33.6% (34/101) in
2008, and 23.6% (50/212) in 2010. In addition, the 511
samples were tested for CSFV, PRRSV, and PCV2,
which are important pathogens that are known to be
widespread in Chinese pig herds. Of these samples,
30.2%, 25.7%, and 49.9% were found to be positive for
CSFV, PRRSV, and PCV2, respectively. Of the 137
BVDV-positive samples, the percentage that were co-
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infected with CSFV, PRRSV, and PCV2 were 16.8%,
21.2%, and 36.5%, respectively. Triple infection of
BVDV with CSFV, PCV2 or PRRSV was also detected.
The percentage of triple infection was 3.6% (5/137) for
BVDV-PRRSV-CSFV, 4.4% (6/137) for BVDV-CSFVPCV2, and 5.8% (8/137) for BVDV-PRRSV-PCV2.
PCR segments measuring 309 bp were amplified in 20
samples. The sequences of these 20 isolates were
deposited in GenBank under accession numbers
JN248727–JN248746. The phylogenetic analysis using
245 bp sequences from the 5′-UTR indicated that all 20
BVDV isolates were classified as BVDV-1 and subtyped
into BVDV-1a (1 isolate), BVDV-1b (6 isolates),
BVDV-1m (6 isolates), BVDV-1o (1 isolate), and an
unclassified genotype (6 isolates).
Discussion
This study showed that BVDV was highly prevalent and
co-infected with other viral pathogens (PCV2, CSFV and
PRRSV) in Chinses swine herds. The pathogenicity of
BVDV to pigs was undetermined, but a pig could
serocovert after BVDV infection2. The presence of
antibodies against BVDV may interfere with the
serological surveys of CSFV due to crossreacting
antibodies. High prevalence of BVDV in pigs could
interfere with CSFV control in Chinese swine herds.
Our study showed that BVDV-1b and BVDV-1m were
the predominant subgenotypes prevalent in Chinese pig
herds. Interestingly, BVDV-1b and BVDV-1m were also
the predominant subgenotypes in Chinese cattle herds.
Thus, BVDV prevalence in pig herds may be closely
connected with its prevalence in cattle herds. CSF live
vaccines were tested for BVDV at the China Institute of
Veterinary Drug Control and 5 out of 23 samples of CSF
live vaccines were found to be contaminated with BVDV.
Inoculation with live vaccines might be an important
route for BVDV infection of pigs in Chinese pig herds.
References
1. Zhai SL et al. 2010, Arch virol 155: 1313-1317.
2. Walz, PH et al. 2004, J Vet Med B Infect Dis Vet
Public Health 51, 191-193.
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The study of controling and eliminating classical swine fever in large-scale pig farm
Wu shaoqin, Wu zhijun, Qin rongxiang, Xiao youen, Deng zhihuan
Guangxi State Farms Yongxing Livestock Husbandry Company, Guangxi, China, wsqin326@163.com
Introduction
Classical swine fever (CSF) is a big problem in global swine
industry. The countries of European and American usually
slaughter all pigs in one area to eradicate it when breaks out.
Even though, some counties sometimes break out CSF. There
is some difficulty in China now to adopt the same strategy to
eradicate it. So the high dense immune injection is the normal
way to control CSF, which makes sporadic CSF exist in some
pig farm in China. In order to improve the healthy of breed
herd, Yongxing Livestock Company explores how to control
and eliminate CSF in nucleus herd farm. The viremia of CSF
usually last 2 weeks. The methods of detecting virus, such as
RT-PCR and ELISA, are difficult to discover the real infected
pigs as much interference factors. So the CSF antibody(Ab)
test was adopted, immunodeficiency or immunologic tolerance
pigs will be culled off. Some other methods will be applied
such as immunofluorescence antibody (IFA) if needed.
Materials and Methods
Whole herd serum sample (3 times) were collected from
Yongxing Livestock Company nucleus herd farm. IDEXX
Classical swine fever virus (CSFV) Antibody Test Kit, 8
channels and one channels adjustable Pipettes and Bio-Rad
550S Microplate reader were applied. Procedure refers to Test
Kit. Standard of criterion: Blocking<=0.3 is Neg. (antibodies
are absent), 0.3-0.4 is suspectable, >0.4 is positive, >0.5 is
better. While Blocking <0.5, the pigs will be immune CSF
vaccine again, detecting antibody after 6 week, some will be
culled off if Blocking <0.5 again.
Results
The result of 3 time whole herd CSF Ab detection see table 1.
From the 1st to 3rd, the No. of testing purebred swine is 1,470;
1,490 and 1,636, the average Ab blocking is 0.727, 0.744 and
0.828, the positive percent from 93% up to 99%, and the
blocking>0.5% from 87% up to 97%, coefficient of
variation(CV) from 0.258 down to 0.150 (see Figure 1).

Sample
>0.4
>0.5
>0.4%
>0.5%
AVG
STD
CV

1st whole test
1470
1364
1274
93%
87%
0.727
0.187
0.258

2nd whole test
1490
1419
1330
95.20%
89.30%
0.744
0.164
0.221

3rd whole test
1636
1612
1595
99%
97%
0.828
0.124
0.15

Figure 1. Comparison of CSF Ab parameters of 3 time
whole herd detection

Frequency
distribution Value
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1

1st whole test

2nd whole test

3rd whole test

1
2
20
34
49
90
138
167
267
502
200
0

0
1
9
16
45
89
120
186
281
559
184
0

2
0
6
2
14
17
53
113
218
700
511
0

Figure 2. The Frequency distribution of 3 times whole
herd CSF Ab detection

Conclusions and Discussion
From the first whole CSF Ab detection, we find CSF Ab of
nucleus herd is relatively high level, the >0.5% is 86.5%. The
undesired (blocking<0.5) herd mostly center on P1 (including
replacement gilts) and >=P7. The undesired (blocking<0.5)
herd were injected CSF vaccine again. After 6 weeks later, we
find only 30% of the elder (>=P7) become desired, but the gilt
is much helpful, 73% become accepted. The immune system
maybe degenerate when animal becomes older.
In order to improve the whole CSF Ab of nucleus herd, we
adjust the age structure, cull off aged and immunologic
tolerance swine. Then every bath of replacement gilts were
tested CSF Ab, the undesired pigs will forbid go into nucleus
herd. The replacement gilts or boars should be PRV free and
CSF-Ab desired.
After 2 times whole herd CSF Ab detecting and culling of
those immunodeficiency or immunologic tolerance pigs, and
added healthy and desired replacement gilt, the health of
nucleus herd become better and better. We find the parameter
(AVG, >0.5%, CV etc.) of CSF Ab become quite ideal in the
3rd whole herd detection. So we think it is a practical and
helpful method to control and eliminate CSF gradually.
References（Omitted）
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Table 2. Frequency distribution of 3 times whole herd detection
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Table 1. 3 times whole herd detection of CSF antibody

The Frequency distribution of 3 times whole herd CSF Ab
detection see table 2, and the curve of frequency distribution
see figure 2. From the 1st whole herd detection to 3rd whole
detection, the frequency distribution graph of CSF Blocking
value become more similar to the Normal Distribution(see
Figure 2)
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Reduction of classical swine fever virus-specific cell proliferative response of porcine peripheral blood
mononuclear cells by porcine circovirus type 2
Yu-Liang Huang1,2, Victor Fei Pang2, Ming-Chung Deng1, Chia-Yi Chang1, Chian-Ren Jeng2
Division of Hog Cholera Research, Animal Health Research Institute, Council of Agriculture, New Taipei City, Taiwan
2
Graduate Institute of Molecular and Comparative Pathobiology, School of Veterinary Medicine, National Taiwan
University, Taipei, Taiwan, crjeng@ ntu.edu.tw
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Introduction
The Lapinized Philippines Coronel (LPC) vaccine of
classical swine fever virus (CSFV) is able to induce
complete protection in pigs against virulent CSFV
challenge. Vaccinated pigs do not show any clinical
signs, viremia or shedding of CSFV [2, 3]. However, it
has been demonstrated in our previous study that PCV2
infection showed transient fever, viremia, and virus
shedding from saliva and feces in LPC vaccinated pigs
after wild type CSFV challenge [1]. In order to
investigate the possible mechanisms of PCV2-derived
interference, the CSFV-specific cell proliferation of
peripheral blood mononuclear cells (PBMCs) was
established to evaluate whether PCV2 infection affects
the CSFV-specific cell-mediated immune response. In
addition, those proliferation-associated factors of
PBMCs, including IL-2, IL-4, IL-10, TNF-α, and CD25,
were also investigated in the present study.
Materials and Methods
Five healthy, PCV2-carrier pigs without CSFV, PRRSV,
PRV, SIV, and M. hyopneumoniae infection were
vaccinated with LPC vaccine at 4 and 7 weeks of age and
inoculated with 1 mL of 106.8 TCID50 CSFV of ALD
strain/pig by intramuscular injection at 9 weeks of age.
PBMCs from five pigs at 13-17 weeks of age were
collected and isolated by Histopaque-1077 (Sigma) and
subdivided into mock, ALD, PCV2/ALD, and Con A
groups. PBMCs in mock group were mock-inoculated
with RPMI-1640 medium. PBMCs in ALD group were
inoculated alone with 1 MOI of ALD. In the PCV2/ALD
group, PCV2 at 0.1 MOI was added into PBMCs 18 h
before ALD (1 MOI) stimulation. PBMCs in Con A
group were inoculated with 5 μg Concanavalin A/mL.
The cell proliferative response, viability, CD25
expression of PBMCs were detected at 4 days post
infection (dpi) by cell proliferation ELISA kit (Roche) or
flow cytometry (BD Biosciences). The proliferationassociated cytokines in the supernatants of PBMC
culture were detected by IL-2, IL-4, IL-10, and TNF-α
ELISA kits (Invitrogen). Comparison of multiple groups
was analyzed by one-way analysis of variance (ANOVA)
followed by Duncan’s multiple range test.
Results
The presence of PCV2 reduced the cell proliferative
response and the level of CD25 expression in PBMCs of
the PCV2/ALD group to the level of the mock group
(Figure 1, A & B). The apoptosis and necrosis rate, IL-10,
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and TNF-α of PBMCs between PCV2/ALD and ALD
groups were not significantly different. The IL-2 and IL4 were not detected in any of the groups (Data not
shown).
Figure 1. The effect of PCV2 on cell proliferative
response (A) and CD25 expression (B) of PBMCs with
CSFVstimulation.

Conclusions and Discussion
The results of the present study have demonstrated that
PCV2 could reduce CSFV-specific cell proliferative
response of PBMCs, which was partially correlated to
the reduction of CD25 expression. This interference was
not associated with cell viability and the soluble factors
in the supernatant examined. The PCV2-derived
interference in the cell-mediated response could partially
explain that PCV2 infection adversely impacts the
efficacy of LPC vaccine.
References
1. Huang, Y.L., et al., 2011, Vet Res 42: 115.
2. Suradhat, S., et al., 2007, Vet Microbiol 119, 1-9.
3. van Oirschot, J.T., 2003, Vet Microbiol 96: 367-384
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Comparison of results obtained by virus isolation and real-time PCR for detection of Aujeszky's disease
challenge virus upon vaccination with live AD vaccine
Vilmos Palya1, István Kiss1, Balázs Felföldi1, Edit Kovács1, Tamas Mató1
1
Ceva-Phylaxia, Budapest, Hungary
vilmos.palya@ceva.com
Introduction
Aujeszky's disease (AD) is an important pig disease that
accounts for devastating economic losses to pig industry.
AD is controlled by containment of infected herds and by
the use of vaccines and/or removal of latently infected
animals. Besides providing good clinical protection,
large-scale vaccination based control programmes
against AD rely on the use of vaccines that efficiently
limit the shedding of the virulent virus by infected pigs.
We investigated the efficacy of a live AD vaccine
(Auphyl Plus, Ceva-Phylaxia that contains the attenuated
MNC+/10a AD virus strain with an oil-in-water
emulsion adjuvant) on the excretion of virulent challenge
virus in vaccinated pigs by means of virus isolation and
real-time PCR.
Materials and Methods
Three groups of six weeks old pigs free from Aujeszky's
disease virus (ADV) and antibodies were vaccinated
twice with the live AD vaccine four weeks apart and then
challenged with virulent ADV intranasally 3 weeks later.
Following challenge, the pigs were observed for seven
days for clinical signs and mortality. Nasal swabs were
collected on day 2 (D2), D5, and D7 post-challenge
(PCH) to measure the levels of excreted challenge virus
by virus isolation on PK-15 cells and the amount of viral
DNA by a real-time PCR protocol capable of
discriminating wild-type and gE-deleted vaccine viruses.

than those measured by quantitative PCR, contrary to the
results obtained in the non-vaccinated controls. These
results most probably indicate a neutralizing activity
present in the nasal secretions of the pigs vaccinated with
live AD vaccine, rendering this type of vaccine a
valuable tool to reduce shedding and transmission of the
virus in infected herds, and by this way assisting ADV
eradication programmes.
References
1. Lomniczi, B. and Kelemen, M.: Hungarian Veterinary
Journal, 120: 515-522 (1998)
2. Ma et al.: J Vet Diagn Invest 20:440–447 (2008)
Acknowledgement.
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discussions.
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Discussion
Our findings showed that (i) vaccinated animals shed
significantly lower amount of virus for a shorter period
than the non-vaccinated controls; and (ii) the amount of
infectious viruses shed by the vaccinated pigs were less
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Results
Both virus detecting assays showed that the vaccinated
animals shed significantly lower amount of virus than the
non-vaccinated controls at each sampling. Furthermore,
while in the control animals the virus titres detected by
isolation and PCR were approximately the same, in the
vaccinated pigs higher titres were measured consistently
by PCR than by isolation. By the seventh days after
challenge 80% of the pigs ceased shedding ADV that
was detectable by virus isolation, while 70% of the
animals were still PCR positive, and only 20% were
completely negative by both assays. The single nonvaccinated control pig that survived the challenge till D7
PCH shed high titres of ADV, measured to be similar by
the two assays.
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Detection of classical swine fever antigens and antibodies
in Libona, Bukidnon, the Philippines
Benjamin Albarece1, Maximino Montenegro2, Roselle Falconite - Cudal3, Raul Berro 3, Marc Martens 3
1
Coordinator for Disease Free Bukidnon, 2Consultant for DFB, 3MSD Animal Health
roselle.cudal@merck.com
Introduction
Classical S wine Fever (CSF), also known as Hog
Cholera, remains one of the more important swine
diseases, causing severe economic problems as well as
being a trade barrier. This disease is now receiving
attention in the Philippines with a view to enabling
various pork export initiatives.
One of these, the Disease Free Bukidnon project, is in
the Province of Bukidnon aimed at protecting the
livestock sector in the area, and CSF will be one disease
that will firstly need to be controlled, and then eradicated.
Using an inactivated CSF marker vaccine, based solely
on the protein E2, vaccinated pigs can be differentiated
from those which have been exposed or infected (DIVA).
All CSF field viruses contain Erns antigen, inducing Erns
antibodies, so the related ELISAs are suitable monitoring
tests. On the other hand, vaccinated uninfected pigs are
negative to both Erns tests and positive to the E2 ELISA.
So to declare an area CSF-free (CSF eradicated), the
presence of both CSF Erns antigens and CSF Erns
antibodies need to be monitored continually.
A serological survey was carried out in the Municipality
of Libona in Bukidnon to establish the feasibility of such
a control-and-eradicate program.
Materials and Methods

Results
The results are shown in Figure 1. All samples tested
negative for CSF Erns antigens indicating the absence of
any ongoing CSF field infection.
Figure 1. Results of the ELISA tests

There were 5 samples (2.63%) positive for CSF Erns
antibodies, which may indicate previous exposure to
CSF field virus or to live CSF vaccination. There were
14 samples (7.37%) positive for E2 antibodies. As no
marker vaccination had yet been carried out, this may
also indicate previous exposure to CSF field virus or to
live CSF vaccination.
Conclusions and discussion
The serological survey showed that Libona, Bukidnon is
possibly already CSF-free. Further tests and a greatly
expanded surveillance area are needed to back up such
an important conclusion.

In all, 190 blood samples were collected from: backyard
pigs in 8 barangays in Libona; slaughter pigs at the
Libona abbatoir; and a commercial farm using a live CSF
vaccine. Frozen serum was sent to the Intervet R&D Lab
(MSDAH, the Netherlands) to be tested by ELISA CSF
(to detect Erns antigen), ELISA CSF MARKER (to
detect Erns antibody) and ELISA CSF SERO (detecting
E2 antibodies).
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A performance test for boar taint on live breeding candidates
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Materials and Methods
All methods were deemed in accordance with the Animal
Welfare Act through the Swiss Federal Veterinary Office. A
rabbit stun gun was modified to extract adipose tissue
samples of live boars (Figure 1). Initial tests were done on
carcasses to analyse the mechanical function of the device
and to determine the amount of adipose tissue extractable
from the biopsy core.

Biopsy 1: Androstenone, Skatole and Indole
(in phenotypic standard deviations)

With respect to wound healing, no discharge, redness or
swelling was observed after 3 (5) days in Group 1 (2) animals.
Furthermore, over 90% of animals tested showed no
behavioural response to the biopsy procedure (Table 1).
Table 1. Observed boar reaction to biopsy
Severity of Reaction
(% of animals, N=44)
Reaction
Vocalisation
Movement
Bleeding

0

1

2

3

90.91

9.09

0.00

0.00

93.18

6.82

0.00

0.00

79.55

18.18

2.27

0.00

0: no vocalisation / no movement / no blood loss
1: slight vocalisation / slight twitch / <5 ml blood loss
2: moderate vocalisation / <3 side steps / 5-15 ml blood loss
3: severe vocalisation / flight attempt / > 15-20 ml blood loss

Conclusions and Discussion
Accurate and precise sampling and analysis methods for
quantifying androstenone, skatole and indole in small adipose
tissue samples obtained from boars over 100 kg live weight
were developed. Wounds healed quickly, even without postbiopsy antibiotics, and behavioural observations of biopsied
animals showed very little pain related response to the biopsy.
Meanwhile over 600 boars of the Swiss Large White sire line
breed PREMO® have been performance tested and genetic
parameters have been estimated.
The authors gratefully acknowledge financial support of the
Swiss Commission for Technology and Innovation
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Results
Core size was 200-300 mg of tissue (hair, skin, adipose tissue
and muscle). Quantification of boar taint components from
these small samples proved accurate and repeatable.
Correlation of androstenone values obtained using standard
extraction methods and those btained using biopsy cores were

Figure 2. Correlation between androstenone, skatole and
indole values of two separate adipose samples from same
individuals (Biopsy 1 and Biopsy 2, n =18)
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Figure 1. Biopsy device used to sample adipose tissue for
performance testing of live boars. The tissue core extracted
by the needle has a diameter of 5mm.
Samples were taken from
the neck of boars at 100 130 kg live weight. Due to
the small core size,
development of special
chemical extraction methods
for the determination of
androstenone, skatole and
indole content were required.
Once the device function
and lab methods were
established, behavioural
observations (vocalisation, movement & bleeding) were
made on 4 live boars biopsied directly before slaughter. After
ensuring that the biopsy technique evoked no or only minor
reactions from test animals, 14 further boars were biopsied 10
days before slaughter and wound healing was observed. The
effect of disinfectant (D) prior to sampling and the application
of antibiotic spray (A) after sampling was investigated
(Group 1: 8 individually-housed boars with D + A treatment,
Group 2: 6 boars in group housing with D treatment). The
biopsy device was then implemented on 44 boars in a field
setting.

high (r = 0.938). Repeated sampling showed correlations
close to one for doubled biopsies (Figure 2).

Biopsy 2:
Androstenone, Skatole and Indole
(in phenotypic standard deviations)

Introduction
In 2010, the Swiss service center for pig production
(SUISAG) instigated a research project to develop a
performance test and breeding programme against boar taint.
This requires identification of animals with a high and low
propensity for tainted meat. As part of this project, a biopsy
device for collecting adipose tissue samples from live male
breeding candidates was developed and tested in a field
setting.
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Porcine IGF1 polymorphisms affect immune related traits
PX Niu, SW Kim, YJ Choi, KS Kim
Department Of Animal Science, Chungbuk National University, Cheongju-si, Korea, Republic of
kwanskim@chungbuk.ac.kr
Introduction
Pig is an important animal to both agriculture and human
disease research. As previously reported, insulin-like
growth factor-1 (IGF1) gene was well known as a
candidate gene for animal growth. Moreover, it was also
implicated in T and B lymphocyte development and
regulation, however, the immune function was less
studied. Results of high density SNP genotyping showed
that the IGF1 locus was associated with lymphocyte
counts. The objective of this study was to confirm and
further explore the contribution of IGF1 to immune
functions in pigs.
Materials and Methods
Korean native pigs (KNP) and Yorkshire breeds were
crossed to generate 350 F2 offspring for which immune
related hematologic parameter records were collected.
PCR primer sets were designed according to porcine
IGF1 gene (NC_010447) sequence for amplifying exon1,
2, 3 and SNP H3GA0016973 contained regions (Table 1).
After amplification of the fragments used five KNP pigs
and five Yorkshire pigs as DNA templates, PCR
products were sequenced for scanning the polymorphism
by commercial service. Berkshire, Duroc, KNP, Landrace
and Yorkshire breeds were genotyped for IGF1 gene
polymorphisms by PCR-RFLP method. Association
analysis was performed using SVS program.

Figure 1. The genotyping results by using PCR-BsaH IRFLP method.

Table 2. IGF1 exon2 SNP distribution in different pig
breeds.

Table 3. Association analysis result of KY-F2 population.

Table 1. Primer sets used in this study.

Results
One SNP (G/A transition) was detected in exon 2 which
is linked with another three intronic SNPs. The SNP in
exon 2 was genotyped with PCR- BsaH I-RFLP method
in five pig breeds (Table 2). The allele A highly frequent
in KNP was associated with lower level of plasma IGF1
concentration but with better meat color (Table 3).
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Conclusions and Discussion
A porcine IGF1 gene polymorphism was significantly
associated with circulating plasma IGF1 level in this
study. This polymorphism was also associated with
variation of immunoglobulin, neutrophil, monocyte
levels in the blood (data not shown). Further study is
underway to understand its role in immunity and
susceptibility to disease and mortality in nursery pigs.
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Survey for PRRSV and PCV2 in livestock transportation vehicle of slaughterhouse in Korea
Oun-Kyong Moon1, Kyung-Hyun Lee, Woo-Hee Park, Moon-Young Rhyoo, O-Soo Lee
Pathodiagnostic Lab, Animal Disease Diagnostic Division, QIA, Republic of Korea, Vetmoonok@korea.kr
Introduction
Slaughterhouse is such an endemic place of disease
where various pathogens are gathered and released from
farms to farms in process of slaughtering and exporting.
Although our country makes effort to prevent
contamination of meat by applying HACCP(Hazard
Analysis Critical Control Point) to most slaughterhouses,
managing preventive measures are neglected. Therefore,
by examining the degree of contamination of PRRSV
and PCV2 which induces the largest economic damage
to pig industry in the world, status of managing risk
factors in slaughterhouses was estimated.
Materials and Methods
Targets of sampling were total of 9 slaughterhouses and
110 farms(20 farms in spring, 3farms in summer,
30farms in autumn, 30 farms in winter) in 2009. Samples
were collected from the shipping vehicles which carried
pig to slaughterhouse two times before and after washing
or dis infecting them.
Diagnosis was primarily done by RT-PCR(Qiagen One
Step RT-PCR Kit) and then secondarily by nested
PCR(Hotstar Taq Master Mix Kit) technique
Results
Detection rate for PRRSV and PCV2 from the vehicles
shipping pigs in and out of slaughter house were tested
and evaluated by seasons and major risk factors.
Figure 1. PRRSV, PCV2 contamination rate of shipping
Vehicles in seasons

Figure 2. PRRSV, PCV2 contamination rate of shipping
Vehicles in risk factors.

Conclusions and Discussion
Slaughterhouse is the space of various pathogens such as
PRRSV or PCV2 continuously introduced and gathered
in by contaminated factors like shipping pigs, drivers,
shipping-in vehicles and etc. Our result can be useful to
estimate the degree of contamination in pigfarms,
especially when disease occurred and examiners can’t
get in pigfarms for bio-security.
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Boars subfertility. Semen quality versus PCV2 - DNA shedding in continuous ejaculates in PRRS (-) farms in
Venezuela
V Bermúdez¹, A Tonelli², J Lameda², H Ciangherotti², T Opriessnig³, A Morales¹, J Moreno², M Solorzano¹
¹Central University of Venezuela – College of Veterinary Medicine, Dept. Veterinary Pathology, ²Private Practice,
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Introduction
Reproductive form of PCV2 is well known in pig farms.
Vertical transmission of PCV2 has been documented
(1,2,7). Shedding of PCV2 in semen is not fully
understood (2,3) but occur. Sperm quality can be lower
or borderline without testicular damage but cases of
hydrocele and testicular degeneration accompanied by
sperm agglutinations might occur. Reproductive
disorders and weak newborn piglets are seen in gilts and
sows (1,4,6) with PCV2. Both genotypes PCV2a and
PCV2b are willing to induce gross pathology and to
replicate in fetal organs (liver,spleen,heart,7). The main
objective was to evaluate the shedding of PCV2 genome
in semen and its relationship to fertility in PRRS (-)
farms.
Materials and Methods
Twenty boars were studied. They belonged to two
different (PRRS -) farms, 12 from farm A and 8 from
farm B. All boars breeding soundness (BSE) was
evaluated clinically and their ejaculates tested three times
at least one week apart. A paired serum and seminal
plasma (SP) samples from each boar was assessed by
Ag-Capture ELISA (Symbiotech®). A centrifuged sperm
pellet from each boar ejaculate was paraffin-embedded
and blocks stained by IHC (ISU-VDL). In three
replicates of semen and SP, PCV2 DNA shedding was
assessed by qPCR. Farms did not vaccinate boars to
PCV2.
Results
Boars turned positive to PCV2 in 5 out of 12 boars
(41%) with large variation in shedding rate (p<0.05).
Semen PCV2 shedding was markedly inconsistent by
time (copies of DNA between 20 to 40 Ct to nil one
month later (Table 1). This shows the significance of
vertical transmission of the disease in a time frame PCV2
shedding fashion through boar spermatic ways. Farm B
(4 out of 8 PCV2, 50%) showed positive boars with
similar trend as seen in farm A. The IHC showed all
boards from both farms to be negative. In contrast, cElisa
on seminal plasma detected PCV2 Ag in farm A only in
two boars and one boar in farm B and 65% (13 of 20) of
boars were seropositive. Over 85% of boars their BSE
indicated sufficient potential of fertility from both farms.
However in farm A, in 3 out of 5 PCV2 (+) boars,
primary abnormalities were above normal range and in 2
out 4 PCV2 boars in farm B had similar trend. An
increased number of immature sperm cells (spheroids)
were found in those boars showing slightly increased
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numbers of leukocytes. In farm A in two consecutive
years a hydrocele (Figure 1a,b,c) was diagnosed and
misinterpreted as orchitis. Few negative boars showed up
testicular degeneration and large numbers of sperm
agglutinations and perivasculitis (Figure 1d,e,f) in the
spermatic cord vessels of an euthanized boar (Figure
1b,c,d). At the same time an increased in abortion rate
was seen in the farm A including fetal fluids and heart
homogenates with large amount of DNA (Ct) of PCV2
and histopathologically fetal lesions in the heart, kidneys,
skin, spleen as well as nodes being the classical lesions
of this virus. Our results concluded that PCV2 shedding
in boar semen can develop testicular lesions and an
impact on BSE.
Insemination of sows with boar semen PCV2 infected
can amplify potential for venereal transmission and
reproductive disorders with abortions as seen in farm A.
A time frame shedding pattern of PCV2 in semen might
determine subfertility in both boars and sows and vertical
transmission of PCV2. Variation of the three different
techniques used to detect PCV2 in semen and seminal
plasma influenced our results. To our knowledge, the
occurrence of lesions in boars here reported seems to be
unique for PCV2. Authors want to Acknowledge funding
of this project by CDCH-UCV. # PG 11.00.6631.2007.
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Subfertility syndrome in a PCV2 (+) and PRRS (-) competitive multisite operation with superimposed
environmental crisis in Venezuela
V Bermudez1, J Lameda2, H Ciangherotti2, E Kwiecien3, J Moreno3, F. García1
Department of Veterinary Pathology, College of Veterinary Medicine. ²Private Practice, Vbermu2001@yahoo.com

1

controlled after treatment of dams in feed.and piglets orally with
bacitracin (BMD®), but took time and mortality costly.
Figure 1. a
b
c

d

e

f

g

Biosafety measures were tightened. Piglets
mortality recovered gradually as did
subfertility syndrome. PCV2b was present
at all time with or without PPV. PCV2
vaccination in sows at 70 days gestation did
not differed from nonvaccinated (>P0.05).
ECM nor CSF were not detected but highly suspected. ECM was not
detected in IHC but PCV2 did in lymph nodes. Remained as particular
situation in site 3 of severe degrees of myocarditis and sudden death
where no PCV2 nor ECM detected by IHC but PCV2 always detected
in nodes with histological lesions of PCV2. Opportunistic Glasser was
found in piglets 4 weeks of age to weaning. We concluded that this is
an atypical form of PCV2b or a mutant strain that afflicted pigs from
site 1 to 3; that allowed to experience a gamma of PCV2AD plus
environmental impact (Table I).
Table I. Reproductive profile of Subfertility Crisis on serum
(S), Precolostral Serum (PS) and qPCR DNA Copies, Ct).
Agents

cElisa
Gilts
+*
+
-

cElisa
Boars
+
+
-

cElisa
Newborn PS
+
+
-

DNA (Ct)
Sow-Gilt-Boar
10 20
-

-

-

DNA (Ct)
Fetus-Newborn
40
- 60 *
10 - 20 !
+”

* High Activity of PCV2b genome and Ab activity in PCV2 nonvaccinated breeders. PCV2b
genome detected in fetuses, Mummies Fluids & Newborn PC serum, indicated high viremia
levels.
! Associated cases of PPV in Dams, Fetuses & mummies Fluids
“C. difícile genotype NAP7 detected on PCR.
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Introduction
Porcine circovirus associated diseases (PCV2AD) are well documented
and controlled when known that exist in the farm (3,4,5). In Venezuela,
the disease has existed for years with or without PRRS. Competitive
integrated farms operations has eradicated PRRS in their systems but
were unaware of PCV2. PCV2 diagnosed in this farm in 2007 (1). In
2011 Reproductive form of PCV2 in sows and boars ended in great
deal of reproductive failures and the environmental conditions of the
“Niño Effect” heavy rainfall complicated with a Clostridial outbreak
increasing mortality from birth to weaning. The aim of this paper is to
report a management strategies to control complicated PCVAD in a
Farm PCV2 (+) and PRRS (-).
Material and Methods
A 6500 sows multisite farm reported new born piglet (1-7 days old)
diarrhea and increased mortality in a short interval. Data uncovered
Sows and Gilts increased of Abortions, Stillborn and Mummies rates.
Also increased in # of services to conception interval and conception
rates were decreased in closing months of 2010. At the same time,
Boars showed variation in Breeding Soundness (BSE) and new arrivals
to Boars pen were incorporated to Breed that very moment. All sows
were under a preventive medicine program with vaccination to
Leptospira, E. coli and Clostridium vaccine 5 and 2 week before
farrowing; but no vaccination to PCV2 prebreeding whatsoever just
before weaning. Clostridial outbreak begun after a sudden event where
the drains flushed out from pit and flooded farrowing rooms. To
determine the main cause of this subfertility syndrome, during the crisis,
groups of sows (N=300) were vaccinated to PCV2 at day 65 prepartum
divided in 3 subgroups and compared to regular gestation bulk;
vaccination prebreeding suggested but not done. To identify a
diferential diagnosed was performed by cElisa and qPCR in serum
from aborter sows and normals, aborted fetuses, mummies and stillborn,
sudden dead newborn piglets and precolostral sera from newborns
(Table I). Serum from sows and precolostral sera from newborns were
collected. Intensive metaphylactic treatments and disinfection protocols
were established by farm veterinarian to control and reduce the diarrhea
and subfertility crisis. Cross contamination of Site 2 and 3 was
monitored by extreme biosecurity measures.
Results
Reproductive crisis presented with farrowing rate (> 90%), Parity, litter
size (>12.3), birth weight and mortality rate at weaning and at reception
site 2 (<2%) were normal. Abortion rate increased average from 2% up
to 6.9%, as did mummies rate from <3% to 9%. Mummies versus
parity evaluation by pig Champ were not relevant between gilts and
multiparous sows. Three weeks later things worsened, reception
mortality at site 2 went to 5% and later on in site 3 in barns of
suboptimal fatters (crossing over effect). Abortions and
mummifications occurred at 60 to 70 days. Abortions presented with
placentitis, thrombosis, vasculitis (Figure 1a,b,c), myocarditis, nephritis
(Figure 1a,b,c,d,e). A complication was seen with sudden death of
newborns piglets with diarrhea due to Clostridium perfringens strain
and C. difficile. Affected piglets turned purple on their sides and feet
pads (Figure 1f,g) with very high mortality (25%-38%). Diarrhea was
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Clinical signs and clinical pathology in young boars after experimental infection with Trypanosoma evansi
S Tantawet, W Wongsawang, S Suchitanant ,K Kaeoket
Department of Clinical Science and Public Health, Faculty of Veterinary Science, Mahidol University, Phutthamonthon
4 Rd., Salaya, Phutthamonthon, Nakorn Pathom 73170, Thailand, aui_vsmu@hotmail.com, vskkk@mahidol.ac.th

Materials and Methods
After a 30 day acclimatization period, two healthy young
boars aged 7 months from T. evansi free farm were
housed individually in a fly-proof and tick-free concrete
pen. Two purebred Large White (B1) and Landrace (B2)
were infected with 4 x 106 cryopreserved T. evansi after
propagation in the mouse. The blood and sera samples
were collected daily during the first week post infection,
and thereafter every 2 days for 14 days. Parasitaemia was
monitored by the micro-haematocrit centrifuge technique
(MHCT), thin blood smear and PCR technique. Test of
sera by CATT/T. evansi and Ab-ELISA/T. evansi were
applied, while haematology, clinical signs, clinical
pathology were monitored daily.
Results
Figure 1. Testes enlargement and scrotum redness were
observed in B1 and B2 boars at day 8 after inoculation.

Whereas negative results were observed in B1 infected
boar. Nevertheless, T. evansi was detected by PCR
technique only in B2 infected boar at 5 dpi (Figure 2).

B1 9dpi
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B1 0dpi

PC Sow

B2 5dpi

TBR

B2 0dpi
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M

NC Sow

Figure 2.
NC Sow

Introduction
Thailand is a trypanosomiasis endemic area.
Trypanosoma evansi was first detected in mules from
Ratchaburi province since 19494. After first outbreak,
surra has been reported throughout Thailand with
varying clinical manifestation5. African trypanosome
infection in pigs showed signs of growth retardation,
adverse effects on haematological and biochemical
values, impaired spermatogenesis, reduced scrotal and
decreased libido in infected animals1-3. This disease is
economically important, while some infected pigs are
usually associated with mild or asymptomatic infections
with no significant effect1. As the diagnostic tool is
needed, the aim of this study was to obtain the data base
on clinical pathology in experimental infection boars
with T. evansi.

NC

500bp

165bp
100bp

Conclusions and Discussion
The present study show that only the B2 experimentally
infected boar was confirmed serologically positive by
using CATT/T. evansi and Ab-ELISA/T. evansi, then
PCR-based assay was applied to detect and to confirm T.
evansi presence in blood at 5 dpi. On the other hand, the
tests were all negative in the B1 infected boar. No T.
evansi was detected in blood from B1 boar. Moreover T.
evansi caused relatively slight effects on haematology,
clinical signs, clinical pathology. Interestingly, in this
study testes enlargement and scrotum redness were
observed in T. evansi infected boars at day 8 after
inoculation, whereas the study of T. brucei infection by
Omeke et al. (3) using crossbred boars aged 10-12
months was observed the reduction of scrotal
circumference. Furthermore, fluctuating pyrexia and
severe genital lesions were not noticed in this experiment.
In conclusion, the reliable diagnostic tool for T. evansi
infection in boar is to combine the clinical signs and the
result of PCR.
Acknowledgements
Research grant was provided by Mahidol University,
Thailand.

All infected boars showed normal appetite without T.
evansi in thin blood smear during experimental period.
Mild degree of skin rash was observed at 3-9 dpi. No
sickness sign was observed in boars after day 9.
The haematology and serum biochemical values of
experimental infected boars (B1 and B2) were normal.
However B2 infected boar showed positive results from
sera testing by CATT/T. evansi and Ab-ELISA/T. evansi.
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Granulosa cell tumor in a sow
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Introduction
Ovarian tumor has been described in all animals, but
they are relatively uncommon1. In animals, majority of
ovarian tumors classified into three categories, epithelial
tumors, germ cell tumors and sex cord stromal tumors.
Sex cord tumors include granulosa-theca cell tumor and
interstitial cell tumor2. Granulosa cell tumor is the most
common sex cord stromal tumor. It consisted of irregular
accumulations of granulosa cells separated by a supporting
stroma of spindle cells, imparting a distinct resemblance
to disorganized attempts at follicle formation3. Most of
granulosa cell tumors are benign and unilateral and
sometimes had Call-Exner bodies, but hormonally active.
Granulosa-theca cell tumor had been reported in mare,
bitch and other animals. Here we described gross and
histopathologic features of granulosa cell tumor in a sow.
Materials and Methods
A two-year-old sow suffered from severe abdominal pain
was dead and referred to the local animal hospital. After
performed routine necropsy, large ovarian masses of
both sides were requested to department of veterinary
pathology in Jeju National University for the diagnosis.
For light microscopic examination, tissues were fixed in
10% neutral buffered formalin, embedded in paraffin,
sectioned at 3 ㎛, and stained with hematoxylin and
eosin (HE).

vacuolated and contained lipid. And they were composed
of oval or spindle-shaped cells.
Conclusions and Discussion
Granulosa-theca cell tumor was reported a few case in
the mare, bitch, human, monkey and other animals,
except sow. Based on the gross and histopathological
findings, this case was diagnosed as granulosa cell tumor.
In our best knowledge, this is believed to be the first
report for the granulosa cell tumor in a sow in Korea.
References
1. Nielsen SW et al.: 1976, Bull Hearth Organ 53:203216.
2. Machlachlan NJ.: 1987, Environ Hearth Perspect 73:
27-33.
3. Meuten DJ: 2002, Tumors in domestic animals: 550553.
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Results
Grossly, there was severe hemorrhage in abdominal
cavity. The ovaries were markedly enlarged and dark red
in color. Protruding multilobular masses were found in
place of both side ovaries. Right ovary mass weighed
2,550g, measured 21ⅹ19ⅹ14 ㎝, and contained multiple cysts. Left ovary mass was 1,300 g and 10ⅹ12 ㎝
in size. They were firm, conglutination and capsulated.
Their shapes were round to oval. On the cut surface,
multicystic shape foci were embedded in pale yellow
solid ground. And many depressed area with dark red or
light brown color were also presented in the masses.
Some parts of the cut surface were divided by thin white
disposition. Histopathologically, the neoplastic granulosa
cells had spherical-to-oval, hyperchromatic nuclei, and
scant eosinophilic cytoplasm. Call-Exner bodies, which
are distinctive microcavities that contain watery or
hyaline eosinophilic material and occasionally pyknotic
nuclei surrounded by granulosa cells in a rosette
arrangement. Cytoplasm of theca cells were paled and
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Antioxidant complex to enhance semen quality during storage at 5 ºC
Clara Malo1, Raquel Ausejo1, Yahya Dahmani1, Juan Luis Úbeda1
Magapor SL. Parque Científico Tecnológico Agroalimentario Valdeferrín-Aula Dei, Calle 5: 50600 Ejea de los
Caballeros (Zaragoza) Spain
Introduction
The process of cooling produces physical and chemical
stress on the sperm membrane that affects semen quality.
The cold shock of spermatozoa is related to reactive
oxygen substances (ROS) generation in oxidative stress.
Supplementation of antioxidants in semen extender has
been shown to reduce ROS and to improve plasma
membrane integrity in pigs1,2. The aim of the present
study was to find the optimum conditions of antioxidant
complex for the maintenance of survival of boar
spermatozoa for the storage of semen at 5ºC.
Material and Methods
Five ejaculates were fractionated and then diluted into a
cooling experimental extender with addition of
increasing concentrations of antioxidant complex at
37ºC: low (LA), medium (MA) and high (HA). Base
extender, without supplementation, was previously tested
as cooling media, not maintaining the survival of boar
spermatozoa at 5ºC. Samples were further cooled to 5ºC
for storage. Sperm quality was tested after 5 and 8 days
of preservation at 5ºC. To evaluate sperm quality, 5
parameters were measured: motility, viability, acrosome
integrity, membrane functionality and osmotic resistence.
ANOVA test 2x2 way was used as statistical analysis.
Results
The addition of antioxidants at higher concentrations
during cooling did not maintain membrane functionality
after 5 days at 5ºC. Motility percentages were
significantly higher at low and medium concentrations
comparing to higher antioxidants group after 8 days.
Morover, positive membrane functionality percentages
were maintained in sperm treated with low
concentrations of antioxidants after 8 days (Figure 1).
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Figure 1. Semen quality after 10 days conservation in
terms of motility (MOT), viability (VIAB), acrosome
integrity (NAR), test hypoosmotic (HOST) and resistance
osmotic (ORT) after 8 days of sperm preservation at 5ºC
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Conclusions
These findings demonstrate that addition of antioxidant
complex to base extender at low concentration, efficiently
maintained quality of long-term preservation at 5ºC after
10 days of storage.
References
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Glycine added to extender improves semen conservation at 5ºC
Clara Malo1, Yahya Dahmani1, Raquel Ausejo1, Juan Luis Úbeda1
Magapor SL. Parque Científico Tecnológico Agroalimentario Valdeferrín-Aula Dei, Calle 5: 50600 Ejea de los
Caballeros (Zaragoza) Spain

Material and Methods
Extenders used for semen conservation were a sugar
based extender supplemented with glycine at two
concentrations: 25 mM (Low;EL) and 50 m,M (High;
EH). No glycine-extender was used as control (E).
Six boars were used in this experiment. After collection,
separation of the gel and assessment of motility and
viability, semen was divided into several portions to be
diluted into different extenders at 37ºC. Then, samples
were kept at 5ºC.
Semen samples were evaluated in terms of motility by
means of Integrated Semen Analysis System (ISAS®;
Proiser; Spain), viability, acrosomal integrity (NAR) and
membrane functional status after 5 and 8 days
conservation at 5ºC.
Data are expressed as the mean ± SEM, and variance was
analysed by ANOVA 2x2 way, considering glycine
treatment. Significant differences were considered when
p<0.05.
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Conclusion
Glycine appears to play an important role in maintaining
acrosome integrity at low temperatures, not affecting
motility. Role of glycine receptors in acrosome reaction
has been demonstrated (Sato et al. 2000). In previous
studies with bovine semen, presence of glycine
significantly improved the percentage of motile
spermatozoa at 20ºC, 5ºC and 0ºC (Zhang et al. 2001).
However, no beneficial effect was shown on post-thaw
motility of stallion semen when glycine was added to
extender (Lindeber et al. 1999). The addition of glycine
to the extender could mean an important benefit in
improving long-term semen conservation.
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Results
The addition of glycine to the cooling extender did not
show any significant effect on any parameter analysed
after 5 days semen preservation at 5ºC. Nevertheless,
after 8 days, higher percentages of NAR were observed
in presence of glycine compared to control, reaching the
significance at higher concentrations (Table 1). No
significant differences were obtained in other parameters.

Table 1. Effect of glycine on NAR percentage after 8
days at 5ºC storage.

%

Introduction
It is well established that the plasma membrane of boar
spermatozoa is highly sensitive to cold shock and
dilution (Maxwell and Johnson 1997), and damage is
usually irreversible. In some mammalian species, the use of
LDL lipoproteins, egg-yolk, antioxidants or aminoacids can
avoid this damage and improve sperm cooling at 5ºC.
Therefore, the objective of this study was to evaluate the
effectiveness of glycine in boar semen preservation at 5
ºC, preventing cold shock.
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Retrospective study in swine abortions submitted to the QIA
(animal plant & fisheri & quarantine and insepection agency), 2000-2011
Kyung-Hyun Lee, Moon-Young Rhyoo, Woo-Hee Park, Oun-Kyoung Moon, IN-Soon Roh, O-soo Lee
Pathodiagnostic Lab, Animal Disease Diagnostic Division, QIA, Republic Of Korea, mylovehyun@korea.kr
Introduction
The detection rate of various viral and bacterial agents
causing reproductive failure in sows was analysed.
Materials and Methods
Diagnostic data from 425 swine fetus received at QIA
between 2000 and 2011 were analyzed retrospectively.
Results
The results of etiologic examination of fetus are
summarized in Table 1.
Table 1. Etiologic diagnoses of swine abortion cases

Submitted for examination to QIA, 2000-2011
Etiologic diagnosis
E.coli
E.coli/PPV
E.coli/EMCV/PPV
EMCV
EMCV/JEV
EMCV/PPV
EMCV/PRRSV
EMCV/JEV/PPV
EMCV/PCV2/PPV
EMCV/PRRSV/PPV
EMCV/PCV2/PPV/PRRSV
EMC/JE/PCV2/PPV/PRRSV
EMC/B.abortus/JE/PCV2/PPV/PRRSV
JE
PVC2
PVC2/PPV
PVC2/PRRSV
PVC2/PPV/PRRSV
PPV
PPV/PCV2
PPV/JE
PPV/S.aureus
PPV/PRRSV
PPV/PCV2/PRRSV
PRRSV
Salmoella
Etiology undiagnosed
Total abortions submitted

Number of
Diagnoses(%)
2(0.5)
1(0.3)
1(0.3)
9(2.1)
3(0.7)
108(25.4)
4(0.9)
1(0.3)
3(0.7)
3(0.7)
5(1.1)
2(0.5)
1(0.3)
4(0.9)
7(1.6)
5(1.1)
2(0.5)
1(0.3)
68(16)
3(0.7)
1(0.3)
1(0.3)
6(1.4)
2(0.5)
16(3.5)
1(0.3)
165(38.8)
425(100)

Conclusions and Discussion
From the diagnostic results above etiologically undiagnosed
cases rated the highest coninfection with EMCV and
PPV followed by single infection to PPV are the 2 most
significant viral causes of abortion in swine.
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Introduction
Artificial insemination (AI) has globally been used in
swine industry. Previous studies were performed to
delineate the prevalence and behavior of bacterial
contaminants in extended semen, and antimicrobial
pharmacodynamics in various semen diluents. The
purpose of this study was to investigate the prevalence of
bacterial contamination in boar semen, seasonal
comparison of contamination and select the effective
antimicrobials to control of the contaminated bacteria.
Materials and Methods
Unextended (n=324) and extended (n=329) semen
samples were collected from 20 AI centers four times.
After aerobic incubation for 24 h at 37°C, pure cultures
of colony were identified. The number of bacteria
contaminated in semen samples was counted by standard
count method. The antimicrobial susceptibility test was
performed by Kirby-Bauer disk diffusion method to 12
antimicrobials.

Table 2. Seasonal prevalence of bacterial contamination
of boar semen

Table 3. Percentage of antimicrobial susceptibility of
bacterial species isolated from boar semen

June 11 (Mon)

Conclusions and Discussion
The number of contaminants was remarkably decreased
in extended semen compared to that of fresh unextended
semen. GN bacteria were more frequently isolated from
the boar semen than GP bacteria. As for the seasonal
comparison, increased median value of contaminants was
observed in summer as a result of elevated bacterial
proliferation due to high temperature and humidity.
Because selected antimicrobials were not effective for all
the contaminants, we suggested that the mixture of two
or three antimicrobials with high susceptibility would be

Table 1. Prevalence of bacterial contamination of boar
semen
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Results
Although samples (307/324; 94.8%) were contaminated
with bacteria, only 85 (25.8%) extended samples were
contaminated with bacteria showing median of
contaminants 0 CFU/mL (Table 1). Among the 653 samples,
a total of 320 isolates were identified; 246(76.9%) were
gram negative (GN) with 40 species, and 74 (23.1%)
were gram positive (GP) with 12 species. In summer, the
level of contamination of unextended semen was the
highest. However, it was eventually all controlled at
extended semen level (Table 2). The effective
antimicrobials for GN were enrofloxacin (72.9%),
ceftiofur (68.9%) and gentamicin (67.1%). Those were
apramycin (69.6%), bacitracin (69.4%) and ceftiofur
(68.9%) for GP (Table 3.).

better than using single antimicrobial to control the
bacteria in boar semen.
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Introduction
The purpose of the Project is establishing by 4 levels how
certain productive parameters of swine species are
transmitted to the descendants and also the possibility of
classifying the boars available in an Artificial Insemination
Centre, not only for their seminal quality but also for the way
their genetic characters are transmitted to their descendants.
Material and Methods
Analysis and monitoring of the descendants of 27 Pietrain
boars from different genetic profile, 168 Hybrid sows
LDxLW, 2.068 piglets born by crossbreeding, 604 piglets (at
slaughterhouse); also monitoring of the descendants by
electronic eartags and managing software, paternity control to
guarantee the Project’s total traceability and, finally, the
analysis by a variance model.
Results
a. Seminal quality parameters
The motility, concentration and FAT of the ejaculates have
been analyzed by using a CASA system.
b. Reproductive parameters
The descendants of 762 piglets identified with electronic
eartag have been monitored in order to control their
productive cycle.
We analyzed the fertility and prolificacy of the descendants of
the boars taking part in the study, considering father genetics
and descendants’ genus.
c. Productive parameters
The parameters evaluated are the following ones. Pes0: Piglet
weight at 21 days of live; Pes1: Piglet weight at 86 days of
live; EGD1: Back fat by ultrasounds at fattening crate
entrance; Pes2: Weight at the end of fattening; EGD2: Back
fat by ultrasounds at the end of fattening; LD2: Loin depth by
ultrasounds at the end of fattening; CREIX1: Growth from
the birth to the end of the fattening; CREIX2: Growth from
the birth to the weaning; CREIX3: Growth from the
fattening entrance to the fattening end.
This information can be combined with the reproductive data
to know the quantity of meat kilograms that can be produced
by the descendants of a specific boar (M born alive piglets x
CREIX1).
By evaluating these 2 parameters, it can be observed that
there is a significant correlation between the born alive and
the kilograms that the crossbreeding descendants can produce.
However, bad growth parameters will also have
repercussions on the final quantity of product obtained.
d. Parameters of quality of carcass and meat
We analyzed carcass and meat quality in 17 boars, grouped
by genotype depending on the halothane gene.
- Measurement of the meat quality at slaughtering.
G34FOM: Back fat thickness measured at 6 cm. from the
medium line, between the 3rd and the 4th intercostal space
from the last rib; MFOM: Muscle depth measured at the
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same point and the same time than G34FOM; % MAGRO
FOM: depending on official Spanish equation.
- Measurement of the carcass at 24 h. post-mortem.
MLOIN: Minimum fat and skin thickness measured on the
Gluteus medius muscle; Carcass conformation: subjective
pattern of 4 levels (1-4).
- Measurement of the meat quality at the 24 h. postmortem. PHu LT: Last pH in the longissimus toracis muscle
at the last rib; pHu SM: Last pH in the semimenbranosus
muscle at the last rib; CEuLT: Electrical conductivity in the
longissimus toraces at the last rib; CEuSM: Electrical
conductivity in the semimenbranosus muscle at the last rib.
Discussion and Conclusion
Considering the obtained results, there is not a direct
correlation between semen quality and reproductive
parameters (% of fertility and born alive). This result is due to
the fact that bad semen quality ejaculates have been excluded
from the Project and other non-analyzed factors take part in
the study, for example the estrus detection, the insemination
at the optimum moment and the influence of the sow in the
prolificacy parameters.
There is a very important effect of the sire on the productive
parameters of their descendants. Moreover, the genus affects
the variables of carcass quality, and the genotype affects the
lean percentage. However, the genotype does not affect
significantly the meat quality. Finally, there is a definitive
effect of the selected male pig, independently of its genotype
on its descendants.
This information allows you to select the more interesting sire,
depending on carcass and meat quality parameters. This data
should be complemented with the reproductive and
productive information, in order to find the more appropriate
and convenient selection for the costumer.
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Introduction
Porcine Reproductive and Respiratory Syndrome virus
continues to plague swine production worldwide.
There are tools like vaccines that can help to manage the
disease. Mass vaccination of a modified live vaccine to
the breeders has been proven to be an effective tool in
controlling PRRS in a breeding herd(1,2). In this study,
we would like to determine effect of mass vaccination
sow with Ingelvac® PRRS MLV on Farrowing Rate
and Littersize in a PRRS positive 300 sow farm
vaccination.
Materials and Methods
This study was conducted on a 300 Sow farm located in
Binangonan Rizal, Philippines. In August 2010, the farm
experienced a sudden increase in inappetence in the
breeders. Fever was observed in the sows was followed
by abortion, pre-mature farrowing, and an increase in
stillborn and mummified cases. The farm conducted
serology for PRRS, PRV and SIV in August 2010.
Necropsy was conducted and production records were
evaluated. The diagnostic results were indicative for a
PRRS outbreak. In October 2010 the farm implemented
mass vaccination of Ingelvac® PRRS MLV in sows.
The six month period before the implementation of PRRS
vaccination (July to December 2010) was compared with
the six month period after the implementation of
vaccination (January 2011 to June 2011) for the
parameters farrowing rate and littersize using Statistical
Process Control (SPC, Statistica v8.0)

Ave. = 56.3

Ave. = 72.8

Figure 2. Control Chart of the Littersize from July 2010
to June 2011

Ave. = 9.9

Discussion
The mass vaccination of Ingelvac® PRRS MLV was an
effective tool in improving the Farrowing Rate and the
Littersize performance of the 300 Sow Farm in the
Philippines.
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Results
The average farrowing rate after the implementation of
PRRS vaccination was 72.8% compared to 56.3 %
before implementation of PRRS vaccination. This is
29% higher than the average farrowing rate of the prePRRS vaccinated batch (See Figure 1).
The average littersize after implementation of PRRS
vaccination was 9.9 pigs. This was 32% higher than the
6 month period before vaccination (See Figure 2). Also
the littersize was much more “controlled” after the
implementation of vaccination as shown by the narrower
control limits. This shows a process that is more
predictable with lesser variability.

Figure 1. Control Chart of the Farrowing Rate from July
2010 to June 2011
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a matter of its concentrations
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Introduction
Cryopreservation is associated with the production of
reactive oxygen species (ROS), which contribute to lipid
peroxidation and consequently decreased in sperm
quality and fertility potential (1, 2). Rice bran oil
contains high levels of components with antioxidant
properties: vitamin E, phytosterol and gamma-oryzanol
(a phytosteryl ferulate mixture) (3). The gamma-oryzanol
exhibits antioxidant properties, including free radical
scavenging and lipid peroxidation prevention (4),
reduction of total plasma cholesterol and increase of
HDL cholesterol levels (5), inhibition of the platelet
aggregation. However, no information is available on its
antioxidant activities in minimizing the detrimental
effect of ROS on quality of cryopreserved boar semen.
Hence, the objective of this study was to investigate the
optimal concentration of gamma oryzanol in order to
improve the percentage of acrosome integrity of frozen
thawed boar semen.
Materials and Methods
Three duroc boars provided semen of proven motility
and morphology for this study. The semen was divided
into three portions in which the lactose-egg yolk (LEY)
extender used to resuspend the centrifuged sperm pellet
was supplemented with various concentration of rice
bran oils (i.e. KingTM), at the gamma-oryzanol
concentration of 0 mg in a 40 ml of freezing extender II
(group A, control), 2 mg of freezing extender (group B),
4 mg of freezing extender (group C), 6 mg of freezing
extender (group D) and 8 mg of freezing extender (group
E). Semen suspensions were loaded in straws (0.5 ml)
and placed in a controlled-rate freezer. After
cryopreservation, frozen semen samples were thawed
and investigated for acrosome integrity by using FITCPNA/EthD-1 staining. All the data were subjected to a
two ways ANOVA according to a Randomized
Completely Block Design (RCBD), with treatments as a
fixed factor, parameters observed as dependent variables
and boars as a random factor. When the effect of
treatment was significant, multiple comparisons as a
Duncan’s new multiple range test, was used to compare
means with different effects of those parameters
observed. All the statistical analysis were performed as a
GLM using Univariate procedure of SPSS version 18.0
(SPSS 18.0; SPSS Inc, Chicago, IL, USA).
Results
There was a significantly higher percentage of acrosome
integrity (49% vs 29% in control, P<0.01) in the gamma-
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oryzanol enriched rice bran oil-supplemented groups at a
concentration of 4mg/ml than other groups.
Conclusion and Discussion
In the present study, it is clearly shown that the addition
of rice bran oil in the LEY freezing extender II, which
contained gamma-oryzanol at a concentration of 4 mg
(~0.1 mM) in a 40 ml of freezing extender II produced
better results in terms acrosome integrity compared with
other groups. The improvement in the quality of frozenthawed boar semen found in the present study might be
explained by the studies of Ismail et al. (5) and Wang et
al. (6) in that gamma-oryzanol prevents peroxide
formation and possesses antioxidant activity, thereby
stabilizing lipid components in the sperm plasma
membrane. In conclusion, the percentage of acrosome
integrity was improved by supplementing gammaoryzanol enriched rice bran oil, directly, in to the
freezing extender II in a dose dependent manner.
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Introduction
PRRS is causing major economic losses in Asian swine
farms because of poor farrowing performances, high
morbiditie and mortalitie. The objective of this study was
to determine the effect of sow mass vaccination using
Ingelvac® PRRS MLV on farrowing rates in an unstable
sow herd in Malaysia.
Materials and Methods
A 1000 sow farrow to finish farm located in the Northern
Malaysia showed low farrowing rates and PRRS was
diagnosed based on serology screening of 20 sows and
also postmortem findings of lung lesions in growers. A
PRRSV vaccination program was implemented for the
sows in May 2010. All sows were mass vacinated twice
30 days apart using a modified live PRRS vaccine
(Ingelvac® PRRS MLV2 ml i.m.)., After the second mass
vaccination sows were repeatedly vaccinated quartely.
The farm did not implement piglet vaccination. The gilts
were vaccinated on day 163 and 4 weeks later.
Farrowing rates from Oct 2009 until Dec 2010 were
recorded. Farrowing rates from Oct 2009 until April
2010 were compared with farrowing rates from May
2010 until December 2010 using Statistical Process
Control (SPC), Chi–square test.

There was a significant improvement in reproductive
performance of the sow herd of 8% increase in farrowing
rate when comparing the two periods (Table 1). After the
implementation of PRRS vaccination the farrowing rate
improved gradually from 67 % to 79 %. The farrowing
rate is improving but the farm still having respiratory
problem and losses at the late stage of production,
especially grow-finish.
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*Statistically significant between the groups (p<0.05)

Discussion
The monthly figures for farrowing rate started to
improve 3 months after implementation of the
vaccination program (Figure 1). There are many
approaches in stabilising herds with PRRS, however
following appropriate diagnostics it can be stated that
quartely mass vaccation of the whole herd has become a
valuable tool in controlling the disease (1). From the
results of this study, the use of Ingelvac ® PRRS MLV
effective in improving the farrowing rate in a PRRS
affected sow herd. In this farm, PRRS vaccination had a
clear and consistent effect on farrowing rate, but it could
not control the losses in grow-finish due to PRRS
infection.
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Results
Table 1. Monthly mean (Mean ± SD) sow farrowing
rates before and after Ingelvac PRRS ® MLV
vaccination in sows.
Group
% Farrowing rate
Before vaccination
64.7 ± 4.43 *
(Oct 2009 – April 2010)
After vaccination
(May 2010 – December 2010) 72.7 ± 4.73 *

Figure 1. Farrowing rates comparison of before and after
vaccination by Ingelvac® PRRSMLV.
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Introduction
The modern swine industry is known by high
productivity level. The choice of breeding animals must
be well planned and executed and should be considered
that semen quality is of great importance on the results of
fertility. The objective of this study was to evaluate the
potential reproductive benefits of the use of Catosal®B12
(Butafosfan 100mg and Cyanocobalamin 0.05 mg/mL,
Bayer Animal Health, in some countries available as
Catosal®, Coforta® or Phosphorum® B12) in breeding
pigs .
Materials and Methods
The experiment was conducted in a Brazilian
commercial pig farm. Eighteen breeding pigs with an
average age of 15 months, healthy and fertile were
included. During the pre-trial period two collections of
semen from all selected males were performed (D -14
and D -4). The animals were divided into three
experimental treatment groups with 6 animals per group:
T1 (10 mL Catosal® B12), T2 (20 mL Catosal® B12) and
T3 (sterile saline), intramuscular administration. The
administrations were conducted one day before semen
collection, respecting the minimum period of 12 hours
between application of the product and semen collection.
Each pig received one injection every 5 days and 7
injections in total.
Results
T1 breeders showed on average the largest volume of
ejaculated semen. It was significantly different from T2
(p<0.05). However, animals that had higher semen
volume were also those who had lower sperm
concentration. With regard to sperm motility, the animals
that received the highest dosage of Catosal® B12 (20
mL) had the highest percentages of motility (88.61%)
(Table 1). There was no effect of treatments on the sperm
acrosome abnormalities, proximal and distal cytoplasmic
droplets. The application of Catosal® B12 exerted
positive influence on the percentage change in the sperm
head, middle piece and tail (Table 2) and reduced the
total number of spermatic abnormalities.

Table 1. Average values of semen volume, sperm
concentration and motility of fresh semen of experimental
breeding
T1

T2

T3

Volume
(mL)

304.35
A

254.44
B

282.22
AB

Motility
(%)

86.87
B

88.61
A

87.87
AB

Concentration
(million/mL)

311.30
B

347.92
AB

358.72
A

Different capital letters in the same column indicate statistically
significant difference (p <0.05)

Table 2. Mean
abnormalities

values

of

morphological

sperm

T1

T2

T3

Head

0.25 A

0.23 A

1.23 B

Middle piece

0.05 A

0.10 A

0.20 B

Tail

1.94 B

0.98 A

0.94 A

Different capital letters in the same column indicate statistically
significant difference (p<0.05).

Discussion
It can be inferred that the product Catosal® B12 has
increased seminal fluid production by accessory glands,
without interfering with the production of sperm cells.
Kuster & Althouse suggested that there is a positive
effect of increasing the amount of seminal plasma on the
maintenance of sperm motility, which could be observed
in this study when compared the T3 group with those
animals treated with 20 mL of Catosal® B12.
Considering the morphology of the semen evaluated, it
can be suggested that Catosal® B12 components may
have caused changes in the sperm membrane, increasing
their stability, avoiding a greater number of changes of
those ejaculated sperm heads from animals which
received the product. Thus, the product Catosal® B12 can
be used in breeding pigs in order to enhance the
reproductive performance of these animals.
References
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The relationship between rectal temperature and the occurrence of post-parturient disorders in sows
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Introduction
In general, post-parturient disorders in sows lead to
problems with lactation and high levels of pre-weaning
mortality. The majority of deaths occur during the first 4
days of life, the most critical period being the first 24
hours 1. The aim of the present study was to investigate
the relationship between sows’ rectal temperature after
parturition and the occurrence of post-parturient
disorders, during the first four days post partum, under
tropical conditions.
Materials and Methods
The study was conducted on 134 sows of a commercial
herd in the eastern region of Thailand during 2010-2011.
The sows were kept in a conventional open-housing and
entering the farrowing house one week before parturition.
The outdoor temperature was 27.4±1.4 °C and humidity
was 82.7±6.7%. After farrowing, the sows were
classified according to their rectal temperature within 24
h of parturition: either <39.5°C (n=66) or ≥39.5°C
(n=68). Sows were examined on Days 0, 1, 2 and 3 after
farrowing for signs of post-parturient disorder, including
fever (rectal temperature ≥39.5°C), abnormal vaginal
discharge, udder problems and reduced appetite. The
data with respect to vaginal discharge, udder problems
and reduced appetite after parturition were analyzed
using logistic regression.

a,b

Figures in the same row with different superscripts are
significantly different (P<0.05); 1Day 0, 2Day 2
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Conclusions and Discussion
In recent years, researchers have tried to investigate the
important risk factors affecting the sow’s ability to
produce adequate milk for their piglets, in order to
enhance piglet growth and minimize piglet mortality2. It
is known that post-partum illness and/or reduced appetite
leads to a number of post-parturient disorders especially
post-parturient dysgalactia syndrome or MMA. These
abnormalities usually begin within the first 24 h of
farrowing, exemplified by several clinical signs, e.g. high
fever, reduced appetite and abnormal vaginal discharge.
The present study has highlighted that rectal temperature
is closely associated with the occurrence of post-partum
disorders. Based on these results, sows with a rectal
temperature above 39.5°C should receive special care,
including medication.
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Results
The average rectal temperature of the sows was
39.6±0.7°C on Day 0, 39.4±0.7°C on Day 1, 39.1±0.8°C
on Day 2, and 38.9±0.8°C on Day 3. The proportion of
sows with a rectal temperature ≥39.5°C was 50.8%,
51.5%, 44.0% and 34.3% on Days 0, 1, 2 and 3,
respectively. Reproductive data and post-parturient
disorders of sows with high and normal rectal
temperature are presented in Table 1. The percentage of
sows with rectal temperature ≥39.5°C was significantly
associated with the incidence of abnormal vaginal
discharge and udder problems within 24 h post partum
(Table 1). Furthermore, up to 55.9% of sows with a
rectal temperature ≥39.5°C had reduced appetites until
Day 2 post partum (Table 1).

Table 1. Mean±SD of reproductive data and percentage
of post-parturient disorders in sows having rectal
temperature <39.5 °C and ≥39.5 °C
Items
Rectal temperature
<39.5 °C
≥39.5 °C
Number of sows
66
68
Rectal temperature (°C)
38.9±0.3a
40.1±0.5b
a
Parity number
2.9±2.1
2.6±1.8a
a
Farrowing duration (h)
146±74
147±62a
a
Total born
11.0±2.7
12.3±2.5a
a
Born alive
10.2±3.0
11.1±2.5a
a
Stillborn (%)
3.7
6.3a
a
Mummified fetus (%)
3.1
2.8a
1
a
Vaginal discharge (%)
16.6
30.9b
1
a
Udder problems (%)
50.0
73.5b
2
a
Low appetite (%)
28.8
55.9b
2
a
Fever (%)
27.3
60.3b
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Introduction
Under field conditions, post-parturient disorders in sows
lead to problems with lactation, and subsequently to a
high incidence of pre-weaning mortality. Earlier studies
have suggested that prolonged farrowing can affect the
health of the sow into early lactation1,2. The aim of the
present study was to investigate the effect of the duration
of farrowing on the occurrence of post-parturient
disorders including fever, vaginal discharge, loss of
appetite and udder problems, in sows, under tropical
conditions.
Materials and Methods
The study was conducted using 134 sows from a
commercial herd in the eastern region of Thailand during
2010-2011. The sows were housed in a conventional
open-housing system and entering the farrowing house
one week before parturition. After farrowing, the sows
were classified according to the duration of farrowing
which was either <2 h or ≥2 h. The rectal temperature of
the sows was checked on days 0, 1, 2 and 3 after
farrowing, when they were also examined carefully for
clinical signs including, vaginal discharge, udder
problems and reduced appetite. Sows with a rectal
temperature of ≥39.0°C were regarded as having a fever.
The data with respect to fever, vaginal discharge, udder
problems and reduced appetite were analyzed using
logistic regression.
Results
Farrowing varied considerably between sows, lasting
from 28 to 500 min, with an average duration of
146.5±68.3 min (2.4 h). The total number of piglets born
per litter was 11.6±2.7 (range 3-18). The percentage of
sows with a fever, abnormal vaginal discharge, reduced
appetite and udder problems in relation to the length of
farrowing are presented in Table 1. The percentage of
sows with reduced appetite on Day 3 post partum, in
sows which took <2 h to farrow, was significantly lower
than in sows taking ≥2 h (6.7% and 20.9%, respectively;
P=0.035).
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Table 1. Mean±SD of reproductive data and percentage
of post-parturient disorders in sows with a duration of
farrowing <2 h and ≥2 h
Duration of farrowing
<2h
≥2h
Number of sows
45
86
Parity number
2.0±1.5
3.1±2.0
Total born
11.2±2.7a
11.9±2.7b
a
Born alive
10.6±2.6
10.7±2.9a
a
Stillborn (%)
3.3
5.8a
a
Mummified fetus (%)
1.3
3.9a
1
a
Fever (%)
73.3
84.9b
1
a
Vaginal discharge (%)
6.7
31.4b
2
a
Reduced appetite (%)
6.7
20.9b
1
a
Udder problems (%)
77.8
53.5b
a,b

Figures in the same row with different superscripts are
significantly different (P<0.05); 1Day 0, 2Day 3

Conclusions and Discussion
This study indicates that the duration of farrowing is an
important risk factor for post-parturient disorders in sows.
Special care should therefore be taken with sows which
have a prolonged farrowing. The duration of farrowing is
influenced by various factors such as breed, age,
gestation length, litter size, housing, body condition and
state of constipation2. It is suggested that avoiding
constipation and excess weight during late pregnancy
will reduce the length of farrowing2. In Finland, the
average duration of farrowing in sows was 272 min with
a mean interval between piglet births of 26 min2. The
duration of farrowing was shorter in the present study
than in the Finnish study because the litter size was
smaller (11.6 and 12.7 piglets/litter, respectively).
Nevertheless, an extremely wide variation in the duration
of farrowing was observed in both studies, suggesting
that post-partum sows should be treated differently
according to their different durations of farrowing.
References
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Effect of parity number and choice of anti-inflammatory drug on the occurrence
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Introduction
In recent years, researchers have tried to investigate the
factors affecting the sow’s ability to produce adequate
milk, to enhance piglet growth and minimize piglet
mortality1,2. This study investigated the effect of sow
parity number and the choice of anti-inflammatory drug
on the occurrence of post-parturient fever, vaginal
discharge and udder problems in sows, under tropical
conditions.
Materials and Methods
The study was conducted on 64 sows of a commercial
herd in the eastern region of Thailand in 2010. The sows
were kept in a conventional open-housing system and
entering the farrowing house one week before parturition.
After farrowing, the sows were classified according to
parity number (1, 2-4 and 5-7) and the anti-inflammatory
drug used post partum [flunixin meglumine (Finadyne ®
0.5 mg/kg, i.m., Intervet Schering-Plough Animal Health
Co. Ltd., The Netherlands) or dipyrone (Novalcin® 50
mg/kg, i.m., Thailand)]. The rectal temperature of the
sows was checked on days 0, 1, 2 and 3 after farrowing,
when they were also examined carefully for clinical
signs including, vaginal discharge, udder problems and
reduced appetite. Sows with a rectal temperature of
≥39.0 °C were regarded as having a fever. The data with
respect to fever, vaginal discharge, udder problems and
reduced appetite were analyzed using logistic regression.
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Conclusions and Discussion
The treatment of sows post partum with flunixin
meglumine could minimize the number exhibiting
clinical signs.
Flunixin meglumine has both anti-inflammatory and
analgesic properties and has been shown to be absorbed
rapidly and eliminated slowly in pigs3. Furthermore, the
anti-inflammatory activity of flunixin meglumine can be
maintained in the plasma of pigs for 31-48 h after
injection.
Flunixin meglumine inhibits cyclo-oxygenase isoforms
as well as exerting other effects (e.g. anti-bradykinin and
inhibiting enzyme release such as β-glucuronidase), thus
reducing the production of pro-inflammatory mediators
in the early stages of the acute response. These properties
might be of more benefit to sows than those of dipyrone.
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Results
The percentage of sows with fever on Day 1 was 60.9%
(39/64), on Day 2 was 43.7% (28/64), and on Day 3 was
31.2% (20/64). On Day 1, 93.7% of sows of parity
number 1, 52.6% of sows of parity number 2-4, and
47.6% of sows of parity number 5-7 had a fever (P<0.05).
The use of flunixin meglumine reduced the percentage of
sows with fever from 61.3% on Day 1 to 22.6% on Day
3 (P=0.002), while dipyrone failed to reduce the
percentage of sows with fever (Figure 1). Treatment with
flunixin meglumine reduced the incidence of postpartum vaginal discharge on Days 2 and 3 compared to
Day 1 after parturition, while in those treated with
dipyrone, the incidence remained the same on Days 1
and 2 and was reduced on Day 3 post partum. On Day 3
post partum, the incidence of udder problems was higher
in sows treated with dipyrone, than in those treated with
flunixin meglumine (P=0.01).

Figure 1. Sows with rectal temperature ≥39°C on days 1,
2 and 3 days after parturition. a,b %age bars of the same
color with different superscripts are significantly
different P<0.05
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Introduction
Zinc is one of the most important trace elements
involved in the reproductive capacity of boars which is
directly related to the formation of chromatin through,
the formation of what is called "Zinc finger" it is also a
constituent of metalloenzymes , is part of the outer dense
fibers (ODF) of the sperm and binds to proteins that
allow the stimulation of gene transcription. Deficiency
has been directly correlated with an increase in sperm
chromatin instability, however, its cytotoxic effect has
been barely studied. Some studies have shown that
exposure to 150 ppm of Zn-Met causes slight damage in
the sperm DNA, however, while adding 50 ppm, it
causes an increase in the index of sperm DNA
fragmentation. The objective of this study was to
evaluate the dynamics of sperm DNA fragmentation in
boars in whose diet, the chelated with Methionine Zinc
sourse was added.
Materials and methods
Fifteen boars were used (five for each treatment) YorkLandrace F1, 8.5 months old, weighing an average of
145 ± kg. Treatments included a control group (25 ppm
Zn in the basal diet) and two groups added with Zn-Met,
at two different levels (150 and 200 ppm). A sample of 2
ml of rich fraction (FR) of the ejaculate was obtained,
which was divided into 3 aliquots, the first being frozen
for later analysis, the second and third mixed with a
commercial diluent and a dilution solution of (PBS),
respectively. Both samples were kept at a constant
temperature of 37 ° C for approximately eight days,
every 24 hours aliquots of each sample were taken and
frozen at -20 C for subsequent analysis, which was
performed using the Sperm Chromatin Dispersion Test
(SCD, Halotech SL Spain) following the technique
described by Lopez-Fernandez et al. (2007). Data were
analyzed using PROC GLM of SAS (SAS, 2003).
Results
The evaluation of the dynamics of sperm DNA
fragmentation (IF) of boars tested each day, reveals that
the preservation means had no effect on the IF (P> 0.05),
however the treatment effect was statistically significant
(P <0.0001) (Table 1).
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Table 1. Dynamics of sperm DNA fragmentation in
boars and their relationship to the preservation means.
Treatment

n

SE*

Sperm DNA Fragmentation (Week)
1

2

3

4

5

6

7

5.234b 1.667b 1.865b 1.675c

1.333c 1.771c 1.305b

5.683b 2.34b

1.474c 1.407c 1.37b

Control

37

Zn-Met150

45

Zn-Met200

45

28.563a 26.074a 12.925a 10.289ab 8.984ab 9.792ab 8.87b

BTS

1.348b 1.532c

127

13.659a 10.554a 5.601b 4.677a

4.094a 4.486a 4.010b

Control

37

8.874b 1.504b 4.77b

1.793c 1.889c 1.866b

Zn-Met150

45

Zn-Met200

45

32.518a 28.903a 14.533a 12.956a 12.97a 12.629a 21.94a

135

16.316a 11.245a 8.222a 6.321a

EEM
Treatment
Seminal Extender
Treatment*SE

PBS

2.296c

7.556b 3.326b 5.362b 3.71bc

3.466bc 3.57bc

3.658b

6.077a 6.030a 9.155a

1.4862 1.4666 0.5803 0.7166 0.7387
Probability (P=F)
<.0001 <.0001 <.0001 <.0001 <.0001
0.2525 0.6342 0.0057 0.1782 0.1133
0.9443 0.8987 0.6182 0.8242 0.5864

0.679

1.0038

<.0001 <.0001
0.1774 0.0038
0.6816 0.013

Means with different literal column are statistically different
(P = F).

Conclusions and Discussion
The Sperm DNA Fragmentation increased significantly
in boars treated with Zn-Met. This can be attributed to
the ability to accumulate Zn SPz during spermiogenesis,
as it causes instability in chromatin and therefore
influences the DNA compaction (Yamaguchi et al., 2009,
Chi et al., 2009). No significant effect was observed in
the conservation means, however, there was an
individual effect that was more evident in the diet with
Zn-Met200, which agrees with that reported by GarciaContreras et al. (2011). The results of this investigation
indicate that the addition of Zn in the diet at a
concentration of 200 ppm generates an adverse effect on
the quality of boar sperm DNA and this effect appears to
have an inherent component the ability of individual.
References
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Spaying pet pigs
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Introduction
Pet pigs are becoming a major area of companionship for
pet owners and in South Africa there is a reluctance to
accept pet pigs into the normal companion animal private
practice. Thus many queries from pet pig owners are
directed towards the Onderstepoort Veterinary Faculty.
As the lecturer involved with “pigs” all queries are
directed in my direction.
Nutrition is the most common starting point in the
discussion. Many owners are too keen to appease their
pets by offering more food than is needed and having the
added mistake of a higher energy level of the food than
the pet requires. Feet and claw trimming is required as
many pets do not exercise sufficiently. Male castrations
and female ovarectomies are becoming more in demand.
The males as the owners do not wish the brother of the
pair they bought to mate his sister and the female has
severe hormonal anxiety every 3 weeks.
As I am presented with a group of final year students
every month to “teach pig production” I often take the
opportunity to make their week more interesting with
some pet pig surgery. The students enjoy the exposure
and they are permitted to do the whole technique under
my guidance. To –date I have had some interesting
incidences with the students but fortunately none fatal.
For spays there are various anaesthetics available. I
prefer the students to setup a drip and use pentabarbitone
iv with top ups as necessary. The operations are usually
too long for im Stresnil/ Ketamine combination. The
surgery is simple and standard.
June 11 (Mon)
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The problem with the drip is when a dark coloured sow
is presented. The ear veins are not that easy to find. So
much so some gilts have won the round and battle. To
overcome this problem the pet owner is given the option
to put the pet on the “pill”. To-date I have double
injected 6 gilts with Improvac and there has been no
cycling by the animal. The first is now 4 years since the
double injections and there have been no signs of a topup injection required.
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Inverted teat defects in breeding gilts – a case report
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2
FGS Veterinaer, Bueren, Germany
3
Veterinary Institute Oldenburg, LAVES, Germany

Introduction
In September 2011 in a three side system for Dan-breed
breeding gilts a dysfunction of teat development in gilts
while selection for sale was detected. This caused an
economic impact of +- 18.000 €, because about 10-20%
of the animals could not be sold as gilts but went to
slaughter.
Materials and Methods
The affected farm had 2000 rearing places for gilts. The
pigs were housed on slatted floor in pens of 12-15. The
pig flow was all in all out by compartment. Feed was
purchased. Piglets were vaccinated against M. hyo and
PCV2. A vaccination against PRRS and HPS occurred
on the rearing farm. All age groups were clinically
examined. Especially in the older groups two up to three
teats on each side, mostly in the region of the navel were
not well developed (Picture 1).
Picture 1. inverted teats in vivo

Differential diagnoses was: seemingly inverted teats,
inverted teats or teat necrosis.
For further investigation mammary glands of 11 affected
gilts were gained at slaughter for histological
examination.
Results
Histologically the teats were slightly inverted and the
teat canal opening, lined by squamos epithelium, was
visible at the ground of the inverted nipple. Further
examination revealed a hypoplastic teat corpus and an
aplasia of the teat cistern. The deep, fatty tissue is
obvious in the hypoplastic teat corpus (Picture 2). There
were no signs for teat necrosis. Diagnosis was slightly
inverted teat.
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Picture 2. histopathology of inverted teat

Discussion
The most important heritable teat defect in pigs is the
inverted teat, which is found with frequencies between 3
to 30% in commercial pig breeds (1,4). In average
between 1.2 and 4.63 teats are affected (2). In ages of
growing litter sizes up to 15-18 this heritable defect has a
considerable negative impact for the economy of the pig
production. According to Blendl (1) inverted teats of low
expression are up to 80% reversible whereas higher
grades of expression are reversible only up to 0-10%. In
this case only low expression was found. Never the less
affected animals were not sold as gilts by the breeding
company to avoid recourse. Recently QTLs for inverted
teat defect were determined (3). Breeding companies
should use this information in their breeding programs to
reduce the occurrence of inverted teat defects.
References
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A farrowing rate and litter size improvement with ROI computation in a swine farm that was vaccinated with
PRRS MLV vaccine in the Philippines
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Introduction
Pig farmers in the Philippines still struggle with the
damages created by Porcine Reproductive and Respiratory
Syndrome in their operation1. Reproductive losses due to
this disease can have a devastating impact to pig
production2. The objective of this study was to measure
the impact of PRRS vaccination with a Modified Live
vaccine on reproductive performance in a Philippine swine
farm. Also, the economic impact of the vaccination was
evaluated.
Materials and Methods
A 350 sow farm located in a dense area of pig production
was selected. This farrow to finish farm has a
conventional health status. Pre-trial serology was
conducted for PRRS and PRV. All breeding animals were
mass vaccinated with Ingelvac® PRRS MLV (2 ml i.m.)
in November, December 2010 followed by mass
vaccination every 3 month.The monthly Farrowing Rate
and Litter size performance of July 2010 to January 2011
and February to August 2011 were be considered to be
Pre-Vac and Post-Vac batches respectively.
The cost benefit evaluation was based on the following
assumptions: 1) Breedings per month = 87; 2) 44 Peso
per 1 US dollar; 3) Cost of 1 piglet is 25.61 USD. 4)
Mass vaccination was conducted 3 times during the 7
month period.

corresponding earnings.

Pre Vac

Post Vac

Difference

Farrowing Rate

64.50%

81.40%

16.9%

Sow's

350

350

Breedings

87

87

Farrowings

56

71

15

TBA / Litter

9.2

10.3

1.1

Total Born Alive

515

731

216

Peso per USD

44 Php

44 Php

Cost of Piglet

25.61 USD

25.61 USD

Gross Earning

13,189 USD

18,721 USD

Cost of intervention

5,532 USD

1,456 USD

Discussion
The improvement of the reproductive performance after
the implementation of vaccination with Ingelvac® PRRS
MLV resulted in a return of investment of 1:3.8. This is
in line with a previous study(3).
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Results
Table 1 shows the comparison of the 2 periods and the
difference in the performance parameters. The average
farrowing rate of the post PRRS-vaccinated period
improved by 16.9% as compared to the pre PRRS
vaccinated period. The average Total Born Alive of the
post-PRRS vaccinated batch is 1.1 more pig than the PrePRRS vaccinated batch.
The gross earnings increased after implementation of
PRRS vaccination from the vaccination is by 5,532 USD

Table 1. Comparison of pre and post vaccination and
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Efficacy of immunocastration vaccine composed of GnRH conjugated with Salmonella typhimurium flagellin in
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Introduction
Immunocastration is a promising alternative method to
replace the surgical castration commonly performed at
swine farms. Immunological castration utilizes the
animal’s own immune system to suppress the production
of gonadotropin-releasing hormone (GnRH) and to
inhibit testicular function of the male animals. It has
been reported that the male pigs immunized with a
GnRH-containing immunocastration vaccine at the end
of fattening period demonstrated improved growth
performance and meat quality. The recognition of
specific pathogen associated molecular patterns (PAMPs)
by members of the Toll-like receptor (TLR) family is
critical for the activation of the adaptive immune system.
Thus, it is expected that the incorporation of PAMPs into
vaccines would induce more potent antigen-specific
responses. This study was designed to develop a new
GnRH vaccine conjugated with TLR5 ligand flagellin
and to evaluate the effects of the vaccine in male rats and
boars.

Results
The recombinant protein containing six copies of GnRH
conjugated with STF2 was successfully expressed in E.
coli and had the correct size (65 kDa) when analyzed by
SDS-PAGE. The identity of the recombinant protein was
further verified by Western blotting using the anti-GnRH
polyclonal antibodies. The sizes and weights of testes of
rat immunized with the STF2-GnRH vaccine were
significantly smaller than those of control ones. Weights
of testes and epididymides in rats immunized with 10, 50,
and 100 µg of STF2-GnRH vaccine were 44, 20, and
36% smaller than those of rats in a control group,
respectively. The levels of anti-GnRH antibodies in the
immunized rats were significantly higher than those of
control rats. The average testosterone level in rats
immunized with 10, 50, and 100 µg of STF2-GnRH
vaccine were 0.21, 0.025, and 0.379 compared with
5.16μg/ml in control group, respectively. The
immunocastration effects on pigs will be evaluated after
the last vaccination.

Materials and Methods
Six tandem copies of a GnRH were genetically fused to
Salmonella typhimurium flagellin fljB (STF2) known as
the TLR5-specific ligand and expressed as a fusion
protein denoted as STF2-GnRH. A total of 24 male rats
were assigned to four groups and each group contained 6
rats: the first negative control group, the second group
immunized with 10g of STF2-GnRH, the third group
immunized with 50g of STF2-GnRH, and the forth group
immunized with 100g of STF2-GnRH. The vaccine was
delivered four times: the first vaccination was given at 7
weeks old and three more boosting injections were given
at 4 weeks intervals. Blood samples were taken from tail
veins of rats prior to each vaccination and one day before
euthanasia. Anti –GnRH antibody levels in serum were
determined by ELISA. Testosterone levels in serum were
measured by EIA. The weights of testes and epididymis
were measured. Histological examination was undertaken
with their testicular tissues. A total of 40 boars were
assigned to three groups: the first negative group of 8
pigs, the second surgically castrated group of 8 pigs, and
the third immunocastration group of 32 pigs. Pigs in the
immunocastration group will receive 1 mg of GnRH
vaccine two times at 4 weeks intervals. The effects of
immunocastration vaccine will be evaluated by the same
criteria used in male rats.

Conclusions and Discussion
A new immunocastration vaccine composed of six copies
of GnRH fused with Salmonella flagellin (STF2) was
developed. The recombinant STF2-GnRH vaccine
effectively suppressed testicular development in male
rats. The efficacy of the immunocastration vaccine will
be assessed in boars.
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Association between backfat depth at first mating and serum leptin concentration in replacement gilts
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Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University,
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Introduction
To prepare the replacement gilts, backfat depth (BF) has
been recognized as one of the important criteria in
selecting the female into the gilt pools2. It is well
established that reproductive functions in mammals
mainly rely on the energy availability. The swift
alteration of the energy balance effects on the
hypothalamic-pituitary-gonadal axis, mediating via a
protein hormone, so-called leptin1. Such hormone is
mainly produced from adipocytes. Apart from that,
placenta, stomach, and skeletal muscles are the
subordinate sources of leptin production. Fatness,
therefore, is important in livestock production since it
affects productivity and provides energy reserves for
pregnancy and lactation3. This study aims at
investigating the association between BF and serum
leptin level in the replacement gilts.

N
7
24
14
22

Leptin (ng/mL)
0.51±0.3a
0.70±0.2a
1.31±0.2b
0.82±0.2ab

Different superscripts indicate statistical difference (P<0.05)

Conclusions and Discussion
The gilts first mated with a BF of 16.5-19.0 mm had a
higher level of serum leptin than those with a lower BF
at first mating. Correspondingly, Berg et al.5 found that
serum leptin level in pre-slaughter gilts positively
correlated with BF. These implied that the gilts with high
BF at first mating would have the decent reproductive
performance as sows in aspect of litter size at birth since
the preceding study found that the gilts with BF at first
mating ≥17.0 mm delivered one piglet more than those
with BF of 14.0-16.5 mm2. This depicted the gilts with
high level of serum leptin had better status of energy
balance than those with low leptin level. It subsequently
contributed to the betterment of reproductive function in
the gilts with high leptin level. However, in the present
study, the serum leptin concentration did not increase
when BF was higher than 19.5 mm. This indicated that
serum leptin concentration in replacement gilts might
have reached its optimal value at a BF of 16.5-19.0 mm.
Therefore, in terms of serum leptin concentration, no
additional benefit to mate the gilts at BF above 19.5 mm
was observed. In conclusion, serum leptin concentration
in replacement gilts was significantly associated with
their BF at first mating. Moreover, the optimal leptin
concentration was seen at BF of 16.5-19.0 mm.
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Results
On average, BF at mating day of the gilts was 16.9±3.5
mm. The concentration of serum leptin of the gilts was
0.9±0.8 ng/mL. Table 1 demonstrates the level of serum
leptin in gilts with different BF at mating. As can be seen
that the gilts with BF of 16.5-19.0 mm significantly
possessed the higher concentration of serum leptin than
those in with a BF of 10.0-13.0 (1.31±0.2 vs 0.51±0.3
ng/mL, P=0.034) and 13.5-16.0 (0.70±0.2, P=0.028).
Moreover, the gilts with BF of 13.5-16.0 and 10.0-13.0
had indifferent serum leptin concentration (P=0.576).

a,b

Backfat depth
10.0-13.0
13.5-16.0
16.5-19.0
19.5-26.0
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Materials and Methods
In total, 77 gilts (41 Landrace and 26 Yorkshire) rose in
evaporative cooling houses in a swine farm locating on
northeastern Thailand were included. They were fed by
2.5–3.0 kg/day/head. Estrus detection was done twice a
day by back pressure test with the existence of mature
boar. Backfat depth (BF) was measured using an A–
mode ultrasonography (Renco lean meter®, Minneapolis,
MN, USA) at the P2 position: 6–8 cm away from the
dorsal midline4. According to BF at mating day, the gilts
were classified as 10.0-13.0 mm (n=7), 13.5-16.0 (n=24),
and 16.5-19.0 (n=14), and 19.5-26.0 mm (n=22).
Venipuncture at the jugular vein was performed prior to
first insemination. Leptin was duplicately determined
from the serum samples via Porcine Leptin (LEP) ELISA
Kit (MyBioSource, CA., USA.). The data were analyzed
by using multiple ANOVA and least-significant
difference test. Values with P<0.05 were considered
statistically significant.

Table 1. Serum leptin concentration (least-squares means±
SEM) in the gilts according to backfat depth at first
mating day
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Evaluation on meat quality characteristics of slaughtered Duroc species
K.S.Seo, H.S. Kang, M. M. Cabling
Department of Animal Science, Sunchon National University
Introduction
Duroc species is very popular breed of swine here in
Korea and known for its hardiness and quick but
thorough muscle growth. Through this, many researches
were conducted to develop and establish its meat quality
characteristics. This study was conducted to improve the
meat quality characteristic of slaughtered Duroc species
considering the increased demand of quality meat in the
market.
Materials and Methods
A total of 364 purebred Duroc were utilized in this
research. The parameters used were carcass grade and
sensory characteristics of meat . Meat samples were
examined based on carcass weight,marbling score,water
loss, pH after 24 hours, cooking loss and meat color. The
SAS Package (v9.1) using the Proc GLM and Proc
CORR and Multiple Range test were used for data
analysis.
Results
Result showed that there were no significant difference
(p<0.05) for the values obtained for carcass grade in
terms of yield, including the carcass weight, back fat
thickness, marbling score and L (color) .On the other
hand, carcass grade in terms of quality, the value of
carcass weight, back fat thickness and marbling score
also showed no significant difference (p<0.05) but
except for L (color). The back fat thickness and marbling
score obtained higher values in all carcass grades.
Moreover, the water loss also showed no significant
difference depending on the carcass grade but it obtained
a higher value in terms of carcass quality.
Table 1. LSM and SEM of carcass quality grade based
on traits

Note: CW= cooking weight, BFT= back fat thickness, MS=
marbling score, MC= moisture content,CL=cooking loss and
L(color)=lightness
Significant ( p<0.05)
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Table 2. LSM and SEM of carcass yield grade based on
traits

Conclusions
Generally, many factors could affect the meat quality
characteristics of slaughtered pig thus, precautionary
measures in handling slaughtered animal should be
strictly implemented in any slaughter house.
The result of this study could provide basic information
that can be used to generate a desirable trait for meat
quality of Duroc species.
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Effects of backfat thickness before farrowing on postparturient disorders
and backfat loss in lactating sows in Thailand
P. Tummaruk
Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University,
Bangkok, Thailand 10330, Padet.t@chula.ac.th
Introduction
In Thailand, most of the pigs are housed in an openhousing system. Therefore, outdoor climate has a large
impact on the pig production1,2. It has been suggested
that the greater weight loss of sows during lactation
period is related with the greater feed intake and weight
gain during pregnancy3. Sows kept under tropical climate
have a relatively poor feed intake during lactation and
have a high risk of backfat (BF) loss. Thus, the BF of
sows before farrowing should be carefully determined.
The present study investigates the effects of BF of sows
before farrowing on postpartum disorders and BF loss in
lactating sows in tropical climates.
Materials and Methods
A total of 70 sows were included (mean parity number
1.8±1.3). BF was measured using A-mode
ultrasonography at farrowing and at weaning (25.5±1.4
days). BF loss and the relative loss of BF were calculated.
The sows were divided into three groups according to BF
before farrowing, i.e., 15.0–20.0 mm (n=21), 20.5–25.0
mm (n=35), >25.0 mm (n=14). Rectal temperature and
clinical signs of the sows including vaginal discharge,
udder problems and reduced appetite were determined at
Days 0, 1, 2 and 3 of parturition. Multiple ANOVA and
logistic regression were used to analyze the data.

Conclusions and Discussion
The present study demonstrated that the sows with a low
BF (i.e., 15.0–20.0 mm) before farrowing are able to
maintain their BF during lactation better than those with
a high BF before farrowing. This finding suggested that,
under hot and humid climates, the control of BF of sows
before farrowing at 15.0–20.0 mm, may help to improve
feed intake of postpartum sows and subsequently
minimized BF loss during lactation. It could be
concluded that the BF of sows before farrowing
influenced BF loss during lactation.
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Results
On average, the BF was 22.4±3.9 mm before farrowing
and 19.9±2.9 mm at weaning. The sows lost 2.6 mm of
BF during lactation, a relative BF loss of 10.6%. The BF
of sows before farrowing influenced the BF loss
(P=0.002). The sows with a BF of 15.0–20.0 mm loss BF
less than those with a BF of 20.5–25.0 mm and >25.0
mm (P<0.05). Sows with a BF of 15.0–20.0 mm had a
better appetite on Day 1 postpartum than sows with a BF
of 20.0–25.0 mm (P=0.020). BF of sows before
farrowing did not influence the incidence of fever (rectal
temperature ≥39.5 °C), abnormal vaginal discharge and
udder problems during the first three days postpartum
(P>0.05). The percentage of sows losing BF >10%
during lactation in sows with a BF of >25.0 mm before
farrowing was higher than sows with a BF of 15.0–20.0
mm before farrowing (35.0% and 85.7%, respectively,
P=0.008).

Table 1. Reproductive performance of postpartum sows
by backfat thickness before farrowing
Items
BF before farrowing (mm)
15–20
20.5–25
>25
Number of sows
20
30
14
Farrowing duration
104.2a
113.4a
112.4a
(min)
Total born/ litter
13.0a
11.6a
11.5a
a
b
Born alive/ litter
12.2
10.7
11.0b
1
a
b
BF at farrowing
18.6
22.7
28.5c
a
b
BF at weaning
17.4
20.5
23.4c
a
b
BF loss (mm)
1.1
2.3
5.1c
a
b
BF loss (%)
5.8
10.3
17.9c
a
a
Lactation (day)
25.9
25.7
25.4a
a
a
WSI (day)
4.9
4.6
5.6a
a,b
Figures in the same row with different superscripts are
significantly different (P<0.05)
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Effect on reproductive performnace of 100ppm tiamulin hydrogen fumarate addition in the feed sow diet
during lactating period

1

G. Cano1, C. Martínez1, J. Piqué2, S. Bruguera2
OPP Optimal Pork Production S.L. Lleida, Spain, 2Novartis Sanidad Animal S.L Barcelona, Spain
sergi.bruguera_deu@novartis.com

Introduction
The growth of pathogenic bacteria in the intestine can
induce an excessive chronic stimulation of the immune
system in sows that require energy3 and amino acids3 to
create more immune cells and enterocytes3 with
detrimental effect to protein build in body tissues2 and
reducing consequently reproductive performance 4. The
use of a tiamulin hydrogen fumarate (HFT) premix
product (Denagard® 100, (DEN)) in lactating and
gestating sows has been approved recently in Spain. HFT
tends to be highly concentrated in the intestinal lumen1
and within enterocytes5 which impairs pathogenic
bacteria replication. Objective of this trial was to
monitor the effect on reproductive sow performance of
the addition of 1Kg DEN /1Tn of feed in lactating sows,
(100ppm of HFT).

Table 1. Sow’s prolificacy data (MEAN±SD) of treated
sows (De) in unit 7 and unit 32 versus untreated sows in
the same units (C).

Material and Methods
Two different lactating sow farm units (Unit 7 and Unit
32) from the same company located in Galicia region,
Spain, were involved in the study. From April to
September 2011 (a total of 1807 and 1739 farrowings in
Unit 7 and Unit 32 respectively) the diet of lactating
sows, (diet supply from 3-5 days before farrowing till the
end of lactation) in both farm units was added with a
1kg/Tonne of feed with DEN (resulting in a diet
concentration of 100ppm HFT). Reproductive performance
data in both farms during this treatment period (De) was
compared with reproductive data from the same farm
units before the treatment (C), from January to April
2011 (a total of 828 and 829 farrowings in Unit 7 and
Unit 32 respectively). Monitored parameters: Total
born piglets/sow (TB); Total born piglets alive/sow
(TBA); Stillbirths/sow (ST); Total weaned piglets/sow
(WP); days of age at weaning (WG); Farrowing rate
(FR, %) and Farrowing interval (FI, days).

Discussion
The observed positive results on reproductive performance
may be explained by the reduction of chronic stimulation of
the immune system induced by pathogenic bacteria during
lactation as observed in a previous study3. The DEN addition
during lactation may keep the pathogenic bacteria load in the
intestinal flora low and it may reduce the use of energy for
immune system activation: This reduces as a result, the sow
negative energy balance during lactation and consequently
improves milk yield and reproductive parameters. We should
also consider that the farm is infected with main intestinal pig
pathogens, including Lawsonia intracellularis (LI). As DEN
is a very active antibiotic against LI within the enterocytes5
and in the intestinal lumen5, the addition of DEN during the
lactation period could minimize the detrimental chronic
effects of LI on the sow and allow sow metabolism to be
focused on reproductive functions.

Results
All the monitored parameters, shown in Tables 1 and 2,
highlight a numerical reproductive improvement in the
treated Denagard group (De) but only WG, FR and FI
results were significantly different (P<0.05). It is
important to mention that summer hot weather conditions
affected prolificacy sow’s data during September and
August as it is usual in Spanish sow farms. The exclusion
in the analysis of sow’s prolificacy data from September
and August results would also convert TB and TBA
results in De group to significantly higher than TB and
TBA results in the C group (data is not shown).
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C
De
Df.De
1

TB
12.97
±0.18
13.20
±0.35
0.23

TBA
12.02
±0.11
12.27
±0.29
0.25

ST
0.95±
0.22
0.93±
0.21
-0.02

WP
10.29
±0.22
10.37
±0.27
0.08

WG1
23.30
±2.46
21.33
±0.17
-1.971

P<0.05. Unpaired T test.

Table 2. FR and FI of treated sows (De) in unit 7 and
unit 32 versus untreated sows (C) in the same units.
FR (%)1
84.40±1.62
C
86.91±2.31
De
De-C
+2.511
1
P<0.05. Unpaired T test.

FI (days)1
143.81±1.78
142.42±0.31
-1.391
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Sample preparation and liquid chromatographic determination of florfenicol in pig plasma
K Šandor1, S Terzić1, V Logomerac Šimunec2
Croatian Veterinary Institute, Zagreb, Croatia, 2PharmaS d.o.o., Popovača, Croatia, sandor@veinst.hr
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Conclusions and Discussion
A simple and robust HPLC-DAD method with protein
precipitation as technique for sample preparation was
developed for determination of florfenicol in pig plasma.
The method showed to be more sensitive then other
method3 with good linearity, precision and accuracy and
thereby enabling its use in bioequivalence studies.
The elimination dynamics of Nuflor® and Floron in pig
plasma after intramuscular application were similar. But,
the mean plasma concentrations of florfenicol after
intramuscular administration of Floron were significantly
higher then those after intramuscular administration of
Nuflor®. The differences of florfenicol plasma
elimination may have been due to different formulation
of excipients in the original and generic drug. The
characteristics of excipients such as physicochemical
properties or solubilization efficacy1 can affect on drug
delivery system. Those results are the base for further
studies.
References
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Results
Linearity was established by internal standard method
(r2>0.999). Limit of determination was 0.01 μg/mL and
limit of quantification was 0.04 μg/mL. The detection of
intra- and inter-day precision (RSD) was less then 2.1%
and 2.2%. The mean percent recovery was found to be
89.3%±2.6%. The mean plasma concentration-time
profile of florfenicol in pig samples (n=6) after drugs
administration is shown in Figure 1.

3
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Materials and Methods
Thirty health pigs (about 80-90 kg bodyweight) were
divided into three groups (n=6, each group): group
treated with reference drug (Nuflor® Injectable Solution,
300 mg/mL, Schering-Plough AH, Uxbridge, UK), group
treated with generic drug (Floron 30% injection, 300
mg/mL, Krka d.d., Novo mesto, Slovenia) and control
group. The drugs were administrated intramuscularly at
dose of 20 mg florfenicol per kg of bodyweight given 48
h apart. Plasma samples were collected at 0.0 h and 2, 4,
24, 48, 50, 52, 72, 96, 120, 144, 168, 192, 216 and 240 h
after the first drug application.
Florfenicol was isolated from plasma samples using
methanol, 85% ortho-phosphoric acid and sodium
chloride in protein precipitation procedure. The HPLCDAD method was performed for identification and
quantification of florfenicol in pig plasma on C18 RP
column at 224 nm and oven temperature at 30°C. The
mobile phase consisted of a mixture of acetonitrile-water
at a ratio 80:20 (v/v) and adjusted pH of 3.0 with 85%
ortho-phosphoric acid. Chloramphenicol is used as
internal standard.

Figure 1. Mean plasma concentration of florfenicol vs.
time following intramuscular administration of Nuflor ®
(▲) and Floron (■).
Mean plasma concentration (μg/mL)))

Introduction
Commercial veterinary drugs with florfenicol as active
substance were approved worldwide for the treatment of
bacterial pneumonia and associated respiratory infections
in pigs. The pharmacokinetics of florfenicol in pigs2,6
and methods for determination of florfenicol in pig
tissues4,5 have been extensively investigated and
published. Studies on an availability of florfenicol in the
body fluids of animal after administration of reference
and generic drugs have not been fully documented. The
aim of our study was to determinate florfenicol in pig
plasma after intramuscular administration of reference
and generic drug by fast and sensitive high performance
liquid chromatography method with diode array
detection (HPLC-DAD). A protein precipitation was
used as technique for samples preparation and its
efficacy was evaluated.
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Immunostimulatory effects of anionic alkali mineral complex solution Barodon in porcine lymphocytes
Byung-Woo Yoo1, Soo-Il Choi2, So-Hyun Kim3, Soo-Jin Yang3, Hye-Cheong Koo3, Sang-Hoon Seo1, Bong-Kyun Park3,
Han-Sang Yoo3, Yong-Ho Park3
1
Cargill AgriPurina, Inc., Sungnam, 463-808, Korea, 2Barodon-S.F. Corp., Ansung, 456-882, Korea ,3College of
Veterinary Medicine, Seoul National University, Seoul, 151-742, Korea
Introduction
The anionic alkali mineral complex solution, Barodon,
was evaluated for its effectiveness as a nonspecific
immunostimulator in pigs. The effects were determined by
increasement of function and expression of porcine
immune cells using monoclonal antibodies specific to
porcine leukocyte subpopulations and flow cytometry
(FC). A total of 50 pigs at 15 weeks age were fed with
Barodon (40 pigs) or without Barodon (10 pigs),
respectively. The results have shown the proportions of
PoCD4+, PoCD8+ T lymphocytes, MHC Class II
expressing cells and NonT/NonB cells were significantly
increased in Barodn-fed group. However, no significant
differences were observed in the proportions of PoCD2+,
B cells and monocytes/granulocyte between Barodon-fed
and control group. Dual-color FC analysis has revealed an
increased proportion of PoCD4+ PoCD8+ double positive
T lymphocyte population (dpp) present in peripheral blood
and mesenteric lymph node of Barodon-fed group at 8 and
11 weeks posttreatment. Immunohistochemistry analysis
has shown significantly increased dpp present in
mesenteric lymph nodes and spleen in Barodon-fed group.
The study has demonsrtrated that Barodon had an
immunostimulatory effects on porcine immune cells,
specially PoCD4+ PoCD8+ dpp and can possibly be used
as an alternative of antimicrobial substances in animal
industry in the future.

3. Proportion of CD4+CD8+ double positive T lymphocyte
subpopulation (dpp)
1) Peripheral blood lymphocyte (PBL)

2) Mesenteric Lymph Node (MLN)

4. Immunohistochemical analysis of CD4+CD8+ double
positive T lymphocyte subpopulation in MLN

Results
1. Growth performance of pigs fed with experimental diets

2. Proportion of porcine leukocyte subpopulations
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Conclusions and Discussion
Barodon showed a nonspecific immunostimulatory
activity in porcine immune system by activating porcine
immune cells, particulary CD4+CD8+ dpp, and this may
contribute to the enhancement of production efficiency
and cell mediated immunity against invading pathogens
in pigs
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Needle-free injection devices versus regular injection techniques for iron supplementation to piglets
G.P. Kievit, L.A.M.G. van Leengoed, A van Nes
Department of Farm Animal Health, Utrecht University
Introduction
Piglets are born with limited reserves for iron; usually
therefore they get an iron injection when they are three
days old.1 A needle-syringe device is commonly used in
swine industry. Over the last years, because of risk of
transmitting infections, the interest in new techniques,
like needle- free injection devices, has increased. The
needle-free injection device, used in this study, is easy in
use and inexpensive. The fluid is injected transdermally,
while the risk of transmitting infections between piglets
is decreased, and no bolus formation is observed in the
dermal tissue.2 There are no studies on the efficacy of
needle free iron application with a device driven by
compressed gas, therefore, the aim of this study is to
evaluate the efficiency of needle free injection of iron in
newborn piglets.

After day 26 the syringe-injection group tended to have
an higher body weight than the needle-free injection
group (ns). serum iron, total iron binding capacity, iron
saturation. Serum iron, total iron binding capacity, iron
saturation of both iron supplemented groups equally
differed from non supplemented controls.
Conclusions and Discussion
The present results show that there is no difference
between syringe-injection device and needle-free device
with respect to weight gain or hemoglobin content. The
piglets that not received an iron injection had lower
hemoglobin and hemocrit values compared to contro
ls. Body weights of controls were lower. Lack of iron
supplementation was shown in the controls during the
first 26 days. This paper shows that our needle-free
device is as effective as syringe-injection devices with
respect to prevention of ferriprive anemia
References
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Results
The piglets that received iron injection tended to have
higher levels of hemoglobin and hematocrit compared to
piglets not receiving iron injection, although there was
no difference between syringe injection device group and
the group that has been injected needle-free. The piglets
that did not receive any iron showed an increase of
hemoglobin and hematocrit from day 26 on. The body
weight of the piglets that did not receive iron was lower
compared to the bodyweight of the other piglets.

Figure 2. Comparison of mean bodyweights between the
injection-syringe device, needle-free device and the
control group.
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Materials and Methods
From 8 litters 9 piglets were selected. Randomly 3
piglets form each litter were assigned to each of the three
groups. As a result , every litter had three groups A, B,
and C). At three days of age, the first group (A) received
iron by needle-injection. The second group (B) received
an iron injection with a Needle-free device (MS Pulse©).
The third group (C) did not receive any iron injection or
supplementation. Blood samples were collected just after
birth (day – 3), day 14, day 26 and day 40. Also, all the
piglets were weighed before blood sampling.
Heparinized blood or serum was analyzed upon various
parameters: hemoglobin, hematocrit, serum iron, total
iron binding capacity, iron saturation. In addition red
blood cells were examined morphologically by
microscope. Resulting data were analyzed statistically by
multiple linear regression.

Figure 1. Comparison of mean hemoglobin concentration
between the injection-syringe device, needle-free device
and the group without iron.
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Prevalence of Isospora suis in suckling pigs in the Philippines
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Introduction
Few studies that were previously done in selected
provinces in Luzon, Philippines showed the occurrence
of Isospora suis in suckling pigs in 84.4-90.9% of farms
surveyed1,2 and 10.3% (19/185)3 of weanling pigs
examined3. Based on litter sampled, the prevalence was
30.6%2. The disease, porcine neonatal coccidiosis, is still
a concern because improper diagnosis could result to
unnecessary economic losses in terms of improper
medications, decreased weight gain and death especially
in cases of secondary infection. Current information on
the disease involving more areas or provinces in the
Philippines is needed for a better appreciation of its
significance and to help swine producers make necessary
action regarding their disease control programs.
Materials and Methods
A total of 113 semi-commercial (<100 sow-level) and
commercial (>100 sow-level) farms that were not using
any anticoccidial medication in 21 major swineproducing provinces from the three island groups (Luzon,
Visayas, Mindanao) in the Philippines were examined
for presence of I. suis oocysts from July – December
2011. Fresh fecal samples from 3-5 piglets
approximately 1-4 weeks of age from each litter were
pooled in a specimen container with screw cap and
approximately 0.5 g potassium dichromate powder.
These were brought to the laboratory in ice packs for
fecalysis using modified flotation technique. One to 20
pooled samples were collected from each farm.
Results
Isospora suis was found in all the sampled 21 provinces
in the Philippines. The % positive farms in each province
ranged from 20-100% (data not shown). Out of the total
113 farms and 457 litters examined, the prevalences were
65.5% and 37.0%, respectively (Table 1). By island
groups, the farm prevalences were 61.9% (39/63 farms)
for Luzon, 52.9% (9/17 farms) for the Visayas and
78.8% (26/33 farms) for Mindanao. Commercial farms
had higher farm and litter sample % prevalences
compared to semi-commercial farms (Table 1) but the
differences were not significant (p > 0.05).
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Discussion
The % farm prevalence obtained in the present study is
lower compared to previous studies but still considered
high. Because more provinces and farms were examined,
the present finding shows that I. suis is indeed common
in the country and
that there seems to be many swine producers and their
veterinarians who are not yet aware of its significance in
suckling pigs. This observation is supported by the
absence of reports in scientific meetings and journals
besides those that were already published as listed here.
With regard to the % prevalence in the number of litter
examined, the figure obtained in the present study was
slightly higher compared to previous studies. This could
be attributed to the more sensitive technique of fecalysis
used and collection of samples mostly from litters at an
age when oocysts excretion is more commonly observed.
In conclusion, the present study shows that I. suis is still
highly prevalent in the Philippines especially in
commercial farms in spite of the availability of control
measure for its prevention and treatment. Further, there
is a need for continued discussion on I. suis among
stakeholders for better understanding of its impact,
epidemiology and control in suckling pigs.
References
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Evaluation air filtration system applied in boar stud. for preventing PRRSV
Wu shaoqin, Wu zhijun, Xiao youen, Deng zhihuan, Li qinghua, Jiang zhijiang
Guangxi State Farms Yongxing Livestock Husbandry Company, Guangxi, China, wsqin326@163.com
Introduction
Air filtration has been applied in GMP of biological
product company or high bio-safety laboratory, but
applied in pig farm is quite later. There is the first pig
farm applied air filtration system in the USA on 2005
summer, nearly more than 7 years. There are 5 pig farms
applied air filtration system in the USA in 2006, 8 pig
farms in 2007. There is more and more pig farms applied
air filtration from 2008[1]. Guangxi State Farms
Yongxing Livestock Husbandry Company located on
Liangqi farm, the pig farm was around by thousands of
sugar cane, it is the natural Biosecurity defense.
Yongxing company import 600 SPF GGP pigs from
USA. We have built the first air filtration Boar Stu in
China in December , 2008. We use the Boar Stu in
January, 2009. The air filtration system will keep out of
0.3μm microarticle, the efficiency is nearly more than
99.5%. The air filtration system can guarantee the boars
health and free from PRRS\CSF\PR\FMD\M.hyo etc.
Materials and Methods
Clean room, filtration curtain (DriPak 2000 Pocket Filter
F8 595*595*386, AmAir G4 595*595*20). The air first
through pre-filtration wall, then primary filter wall
(AmAir G4), third middle efficiency filter wall(DriPak
2000 Pocket Filter), at last the air through the water
curtain into the Boar building.

prior to Filtration –farms>6 months under filtration –
SVC clients (41 farms), 65 breaks = 39% break/year;
After on same farms: Partial: 5 breaks --8% / year,
100%: 3 breaks --4% / year, Breaking < 1/6 of the time
they were[3]. As the first air filtration Boar Stu. in China,
the Liangqi pig farm still keeps PRRSV negative from
2008 to now. We applied partial air filter in the sow farm
in 2010, the sow is still PRRS negative. There is more
and more pig farms apply air filtration from 2010. At
least 5 pig farm applied the air filtration in 2011.
References
1. Darwin L. Ricks. Field Experiences with Air
Filtration: Results and Costs. Feed and stuff
Sep.2009: p62-64
2. Andrea Johnson. MERV filters can keep PRRS virus
away from pigs,
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Conclusions and Discussion
The air filtration system can keep the swine free from
PRRSV. From the research of Dr. Scott Dee in 2007:
there is no pig infected PRRSV in the high-level
Biosecurity barn, but 31% pigs infected PRRSV in
middle-level Biosecurity, 66% pigs infected PRRSV in
low-level Biosecurity [2]. Air Filtration in Pig Farms from
Dr. Darwin Reicks (Swine Vet Center, St. Peter, MN):
The first 100% Filtration farm builds at fall 2006, the
first Filter Duct farm builds at February 2008, Filter Duct
allowed us to do large farms and better longevity. 5 years
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Results
There are nearly 3 years when the air filtration system
applied in the Yongxing company in January 2009. The
pigs in Boar Stu are still keeping PRRS free, we detect
PRRS Ab by IDEXX Kit and virus by RT-PCR, the
results are all negative. We find filtration technical and
strict disinfection methods could keep the PRRS negative.
The filtration material cost us 630,000 Yuan every year,
we use the PRRS negative semen , the nursery death%
decrease 3%, the increase profit is 2290,000Yuan. The
benefit is high. So the air filtration system is a very
valuable technology for large scale pig farm.
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Introduction
The objective of the study was to confirm the efficacy
and safety of Panacur® AquaSol against Ascaris suum
under practical conditions. This is a unique drinking
water formulation of Fenbendazole (FBZ) based on an
innovative wet milling process which results in a
physically stable suspension requiring no stirring during
administration.
Materials and Methods
The study was conducted at four commercial farms in
France, Germany and Spain. Naturally Ascaris-infected
pigs were randomly assigned to an untreated or a
Panacur® AquaSol treated group (2.5 mg FBZ/kg
BW/day over 2 consecutive days). Fecal egg count
(FEC) was performed for all enrolled pigs on days -2 and
-1 before treatment and between 10 to 15 days after last
administration. The primary efficacy parameter was the
FEC reduction from pre- to post-administration within
the treated group. Secondary parameter was the
comparison of post-treatment FEC between treated and
control groups.
Results
A total of 432 pigs completed the study, of which 332
were treated with Panacur® AquaSol. Both, primary and
secondary efficacy parameters were 99.9% overall and
ranged from 99.5% to 100% at the study sites. No
treatment-related adverse event was seen.
Table 1. Number of study animals and efficacy (fecal
egg count) by study site
Number of animals
Total
Treated
Efficacy [%]
France
187
154
99.9
Germany 1
41
27
100
Germany 2
131
93
99.9
Spain
73
58
99.5
Total
432
332
99.9
Conclusions and Discussion
Panacur® AquaSol given orally via the drinking water at
a daily dose of 2.5 mg FBZ/kg BW over 2 consecutive
days was safe and highly efficacious in the treatment of
pigs naturally infected with A. suum under different
animal husbandry and water qualities conditions.
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Introduction
Enterotoxigenic Escherichia coli (ETEC) is a major problem
in the swine industry and results in scouring, increased
mortality, and poor performance in the post-weaning period.
When many countries have restricted the use of antibiotics in
food-producing animals, there has been an increasing need
for alternative feed additives and ingredients that may
improve the health and productive performance of pigs. The
objective of this study was to evaluate the effect of piglet
diets containing various amounts of a commercial probiotic
preparation, Lactobacillus plantarum CJLP243, on the
growth and health performance of weaning piglets challenged
with ETEC.
Materials and methods
In a 28-d experiment (14 d before and 14 d after challenge), a
total of 108 pigs weaned at 20 ± 1 d were allotted to 1 of 6
treatment diets. These were a control diet without ETECchallenge (C) and 5 treatment diets with ETEC-challenge,
including C for ETEC-challenge experiment (negative
control, NC); a positive control diet containing C plus
antibiotics (PC); C plus (108, 109, or 1010) cfu/kg
Lactobacillus plantarum CJLP243 (T1, T2 or T3,
respectively). Rectal temperature (RT), Serum, Bacterial
Shedding and Clinical Scoring of Diarrhea analyses were
performed from the record and sample collected during the
experiment.

Table 1. Growth performance of weaning pigs fed 6
treatment diets for 2 wk before and 2 wk after ETEC
challenge1

Figure 1. RT of pigs on 1 of 6 dietary treatments
measured during 2 wk after orally challenged with ETEC
(109 cfu/mL). C: Control, NC: negative control, PC:
positive control (C plus antibiotics), T1: CJLP243 108
cfu/kg diet, T2: CJLP243 109 cfu/kg diet, T3: CJLP243
1010 cfu/kg diet. Values are least square means ± SEM of
6 pens per dietary treatment. Within a given period, bars
with different superscript letters are different (P < 0.05).
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Discussion and conclusions
In conclusion, our findings suggest that Lactobacillus
plantarum CJLP243, at a concentration of 1010 cfu/kg, may
serve as a potential alternative to antibiotic supplementation
to improve the growth and health performance of weaning
pigs, especially during acute inflammation of the gut after
bacterial infections. This data is a part submitted to J. Anim.
Sci.
Reference
1. Stein, et al., 2006. Anim. Biotechnol. 17:217–231.
2. Gebru, et al., 2010. J. Anim. Sci. 88:3880–3886
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Result
Table 1 summarizes the ADFI, ADG, and G:F data computed
for pre-challenge and post-challenge and the overall
experimental period (4 wk period). Results of RT before and
after challenge are shown in Figure 1. Slight changes within
normal fecal consistency were observed in C and T3
throughout the post-challenge period. However, through 9 to
48 h after challenge, PC, T1, T2 and NC had scouring, with
the greatest score that indicates a highest level of diarrhea
observed in NC (P < 0.05). At d 7 and d 14 post-infection, the
number of animals detected positive for ETEC by PCR assay
was the greatest in NC, however, PC had the lowest number
of ETEC-positive animals similar to T3 (P < 0.05). All
challenged pigs, except T2, had greater concentrations of
serum haptoglobin compared to C, with the greatest
concentration observed in NC (P < 0.001). Challenged pigs
had increased serum concentrations of TNF-α through 3 to 48
h post-infection, with the greatest level of TNF-α at 48 h
observed in NC (P < 0.05). Similarly, greater (P < 0.05)
serum concentration of INF- was observed for 9 h (T1 and
T3), 24 h (T2 and PC) and 48 h (NC) post-infection. The
serum concentration of IL-6 increased (P < 0.05) for 3 h in

T3, 24 h in NC, and does not show significant changes in
other groups throughout the post-challenge period.
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Introduction
The objective of the studies was to determine and
confirm the dosage regimen of Panacur® AquaSol
against larval and adult stages of Ascaris suum. This is a
unique drinking water Fenbendazole (FBZ) formulation
based on an innovative wet milling process which results
in a physically stable suspension requiring no stirring
during administration.
Materials and Methods
In two dose determination studies artificially Ascarisinfected pigs were randomly assigned to an untreated and
three treated groups (5, 2.5 or 1.7 mg FBZ/kg BW/day
over 1, 2 or 3 consecutive days respectively). In three
dose confirmation studies, artificially or naturally
infected pigs were randomly assigned to an untreated and
treated group (5 or 2.5 FBZ/kg BW/day over 1 or 2 days
respectively). Animals were necropsied and A. suum
stages enumerated in small intestines. Reduction of
larvae or worm counts was compared statistically
between the groups.
Results
A total of 117 pigs completed the dose determination
studies, of which 88 were treated with a 94.8% to 100%
efficacy. In the dose confirmation studies, 119 animals
completed the studies, of which 74 were treated with a
93.8% to 100% efficacy. These studies indicated that the
two day dosage was more efficacious than the single day
dosage but comparable to the three day dosage.
Table 1. Number of study animals and efficacy (worm
count reduction) by type of study
Number of animals
Type of study
Total
Treated Efficacy [%]
Dose
117
88
94.8 to 100
determination
Dose
119
74
93.8 to 100
confirmation
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Table 2. Number of study animals and efficacy (worm
count reduction) when treated with the recommended
dosing regimen of 2 x 2.5 mg/kg
Number of treated
Efficacy
Type of study animals
[%]
(2 x 2.5 mg/kg)
Dose
29
99.9 to 100
determination
Dose
35
100
confirmation
Conclusions and Discussion
A dosage of 2.5 mg/kg BW of Panacur ® AquaSol given
for 2 days via the drinking water was considered the
optimal dosage regimen to treat larval and adult stages of
A. suum.
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Introduction
The cost of feed accounts for about 67 % of the total cost
of producing a pig ready for slaughter (1). Therefore any
tool to reduce feed cost is of particular interest. Diseased
pigs are assumed to have a higher feed conversion rate
(FCR), and vaccination against major diseases might be a
beneficial tool to reduce feed costs. The present trials
were designed as a side-by-side trial to measure
improvement of FCR by PCV2 vaccination in one dry
feed (D) and one liquid feed (L) wean-to-finish farm.

Table 1. Farm D; Dry feed. Kg feed/kg gain for
CircoFLEX vaccinates compared to nonvaccinates.

Materials and Methods
The study included 2 batches of pigs in each of 2 farms,
farm D with a subclinical PCV2 infection, and farm L
having mild symptoms of PCVD in non-vaccinated pigs.
Each batch was randomly divided into 2 groups of pigs
kept in separate pens in the same barn: One group
vaccinated against PCV2 with Ingelvac® CircoFLEX, the
other group kept as control. In farm D, pigs were
vaccinated at 2 weeks of age (woa) and in farm L at
weaning at 4 woa. In farm L, Ingelvac® CircoFLEX was
injected together with Ingelvac® MycoFLEX, mixed in
one syringe as FLEXcombo®. All pigs were vaccinated
against Ileitis (LI) at 4 weeks of age, except batch 2 in
farm L.
Pigs were weighed at weaning (9-10 woa) and before
first cut for slaughter (18 or 23 woa). The feed intake
was measured until first cut except for one batch in farm
D, where the feed consumption was registered until 50%
had been slaughtered (bottom end). Farm D was
weighing all feed manually, whereas feed conversion
was registered by the computer per wet feed valve in
farm L.

Table 2. Farm L; Liquid feed. Kg feed/kg gain for
CircoFLEX vaccinates compared to nonvaccinates.

Group

Nursery

1

Vac
Nonvac

1,72
1,73
-0,01
1,61
1,69
-0,08

Diff.
2

Vac
Nonvac

Diff.

Bactch
1
Diff.
2 no
LI vaccine
Diff.

Group
Vac
Nonvac
Vac
Nonvac

Nursery
1,91
1,94
-0,03
1,76
1,91
-0,15

*= until 1st cut for slaughter

Finishing* 1st cut to bottom
end
2,37
2,40
-0,03
2,4
2,54
-0,14

3,06
3,18
-0,12
not done
not done
not done

Finishing*
2,74
2,82
-0,08
2,93
3,81
-0,88
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Discussion and conclusion
The effect of PCV2 vaccination alone was clearly shown
in batch 2 in the liquid feed system, where pigs were not
vaccinated against Ileitis. Ileitis vaccination is able to
improve FCR by itself (2), leaving less room for
improvement after e.g. PCV2 vaccination. However,
PCV2 vaccination also reduced FCR in pigs vaccinated
against ileitis both in the dry and the liquid feed system.
Thus, PCV2 vaccination in itself cost effectively reduces
feed costs, even in the farm with low PCV2 challenge.
However, the optimal FCR can be expected when pigs
are vaccinated against PCV2 and Ileitis.
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Results
In farm D, vaccination against PCV2 resulted in a clear
improvement of FCR, The highest reduction was seen in
batch 2, where 0.14 kg feed was saved per kg weight
gained in the finishing period, whereas batch 1 seemed to
have a very late PCV2 infection, thus only showing a
clear reduction in FCR at the end of finishing period
(Table 1). In farm L, vaccination against PCV2 saved
substantial amounts of feed in batch 2 (Table 2).
Even in farm D with only low PCV2 challenge, the
average value of the feed saved due to PCV2 vaccination
was estimated to 2€ per pig produced.

Batch
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Introduction
EU has banned using of AGPs since 2004, and Korea
also banned AGPs since July, 2011. In the case of
Denmark, after banning of AGPs the mortality rate of
weaning pig had drastically risen from 8% to 25% and
using of antibiotics for therapeutic purpose had largely
increased during that time. So the development of
antibiotics alternatives is keenly required in Korea, but
the actual efficacy of the antibiotics alternatives has not
been validated yet.
In this study, we fed antibiotics-free feed that includes a
novel immune stimulant from STR-biotech. The novel
immunostimulant(Dr. Immune) in this study, is made
from the bioconversion product of natural sources and
cultured mycelia of medicinal mushrooms. ‘Bioconversion
technology’ is an unique processing technology of STR
biotech. During the bioconversion, the inactive -Glucan
in cell wall is converted to active and water soluble Glucan that stimulates immune response. By this process,
immune enhancing activity is dramatically increased.
The novel immune stimulant developed has shown the
positive effects on activating both innate immunity and
acquired immunity, and also has shown anti-bacterial
effect against pathogens.
Therefore, in this study, field trials were performed in a
commercial farm with 20,000 pigs located at Eumsung,
Chungbuk, and 5 different neighboring farms at Jangsung
and Damyang, Junnam. The test farms had been fed by
AGPs before trials, but the novel immune stimulant was
fed in the trials instead of AGPs. The performances were
compared between before and after the trials.
Results and Discussion
In summary of the results of first farm trials in Eumsung,
the group fed by AGPs-free feed with the Dr.immune
showed better performances. ADG had increased by 8%
and FCR decreased by 4% comparing to those with
AGPs. And it was also observed that the mortality of the
weaning pigs with the Dr.immune had dramatically
decreased from 22% to 5.8%. This is a remarkable result,
considering that the mortality after weaning had risen to
25% early after banning of AGPs in Denmark. And a
significant improvement was also obtained with the
group of feeding both Dr.immune and AGPs-free feed
that FCR had decreased from 3.71 to 3.1 after 6 months
of trial.
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As the results of feeding both Dr.immune and AGPs-free
feed in 5 farms at Jangsung and Damyang, the average
mortality after weaning was 2.46%, PSY was 23.77,
MSY was 23.19, and FCR was 2.92. The mortality after
weaning was lower than the average of EU farms’. MSY
was approximately 50% better than the average of
Korean farms’. And FCR was low enough to compete
with EU farms. So, it could be concluded that feeding the
novel immune stimulant, Dr. immune could effectively
improve the performances of AGPs-free feeding farms
which suffers from increase of mortality and decrease of
performances.
Table 1. Comparison of performances between trials
before and after) and EU countries.

Figure 1. Changes of mortality after weaning and
FCR(total) after the beginning of trial.
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Introduction
Pig farms in Korea are suffering from wasting viral
diseases such as PRRS, PCVAD. Approximately 80% of
growing pigs in Korea are infected with these viral
disease pathogens, and the mortality of weaning pigs is
severely high due to the diseases. FMD outbreak in
November, 2010 is still serious problem. To make things
worse, AGPs have been banned since July, 2011. In
these circumstances, the development of effective
immune stimulant is keenly required. Accordingly, we
developed a novel immunostimulant(Dr.Immune) that
can prevent or suppress wasting viral diseases, and
studied the immune enhancing mechanism and its
efficacy, and validated the efficacy through field test in
commercial pig farm.
Results and Discussion
Figure 1. Macrophage activity by the degree of purification
of novel immunostimulant
Macrophage Lysosomal Enzyme Activity (%)

300
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1g/ml
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100g/ml
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0
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LPS(1㎍ /㎖ )
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Sol : Soluble, PS : Polysaccharide

The novel immunostimulant enhances innate immunity
by activating macrophage, innate immune cell. Also it
activates dendritic cell which is crucial AntigenPresenting Cell. Activated dendritic cell helps acquired
immunity. These effects are validated by in-vitro test
with immune cells and in-vivo test with mouse.
Especially, in in-vitro test of macrophage and dendritic
cell activation, MEC100(minimal effective concentration)
was measured below 1 ㎍㎖, which means it has the
most high specific activity among the non-specific
immune stimulants that has ever reported.

The novel immune stimulant in this study, was made
from the bioconversion product of natural sources and
cultured mycelia of medicinal mushrooms. The
bioconversion technology is an unique processing
technology of STR biotech(Korea). Bioconversion
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In order to validate the efficacy of the novel immune
stimulant, we had field trials in the breeding farm,
located in Sungsan, Jeonranam-do, Korea. By observing
the changes of s/p ratio of PRRSV and antibody titers of
PCV-2, we can expect that the novel immune stimulant
can suppress PRRS and PCVAD. In another field trial in
the Korean farm located in songsan, Kyeonggi-do,
100 % of antibody formation rate was observed after
FMD vaccination, which implies it can also boost
vaccine effect. So it is expected that the novel
immunostimulant could be the most useful and effective
solution to prevent and suppress wasting viral diseases
for pig farms.
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Figure 2. Comparison of PRRS S/P ratio in commercial
farm after 3 months of feeding Dr. Immune

process includes three step processes which are composed of
①fermentation in the natural source broth with cultured
mycelium of mushroom, and ②2nd fermentation with
special microbe, and then followed by ③special enzyme
treatment. During the bioconversion, the inactive Glucan in cell wall is converted to active and water
soluble -Glucan that stimulates immune response. By
this process, immune enhancing activity is dramatically
increased. The novel immune stimulant, Dr. Immune’s
main ingredient is a water soluble immune enhancing
polysaccharide that has. -Glucan structure and it has
characteristics of non-specific immune stimulant.
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Introduction
Porcine Reproductive and Respiratory Syndrome (PRRS)
virus continues to spread and remains to plague swine
production worldwide. Vaccination of a modified live
vaccine to the breeders and piglets has been proven to be
an effective tool in controlling PRRS (1). The objective
of this study was to evaluate the effect of an PRRS MLV
vaccination in a 300 sow farm on Pre-weaning and Total
Mortality.
Materials and Methods
This study was conducted on a 300 Sow farm located in
Binangonan Rizal, Philippines. In August 2010, the
farm experienced a sudden increase in inappetence in the
breeders. Fever observed in the sows was followed by
abortion, pre-mature farrowing, and an increase in
stillborn. (There is another paper that discussed about
the reproductive reproductive improvement.)
In October 2010 the farm implemented mass vaccination
with Ingelvac® PRRS MLV in sows and piglet
vaccination at 21 days. The six month period before
implementation of PRRS vaccination (May to October
2010) was compared with the six month period after
implementation of vaccination (November 2010 to April
2011) for the parameters preweaning mortaliy and total
pig mortality. using Statistical Process Control (SPC,
Statistica v8.0).
Results
The average Pre-weaning mortality after implementation
of PRRS vaccination was 11.2% (See Chart 1). This was
69.1% lower than before vaccination. The average
Mortality of the groups after implementation of PRRS
vaccination batch was 21.8% (See Chart 2). This was
54.2% lower than before vaccination. Also the process is
more “controlled” as shown by the narrower control
limits.

Figure 1. Pre-weaning Mortality

Ave = 36.3%

Ave = 11.2%

Figure 2. Total Mortality

Ave = 47.6%

Ave = 21.8%

Discussion
Mass vaccination of breeders and programed vaccination
in the piglets with Ingelvac® PRRS MLV was an
effective tool in improving the Pre-weaning and Total
Mortality of the 300 Sow Farm in the Philippines. It
also resulted to a process that is more predictable with
lesser variability.
References
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Introduction
PCV-2 associated disease and related losses might occur
in high health status herds. With the advent of PCV-2
vaccines, these losses can be successfully reduced (1).
The objective of this study was to determine the efficacy
of Ingelvac CircoFLEX ® on mortality rates in a high
health status herd in Malaysia.
Material and Methods
The farm is located in Southern region of Malaysia, one
of the most pig-dense areas in the country. It is a 500
sow level farm, single-site, farrow-to-finish operation.
This farm obtained ISO (International Standard
Operation) certificate for their farming production and
management. For the past 2 years, pigs showed
symptoms of lethargy, wasting, abdominal breathing and
pale skin 3 weeks after weaning. Presence of PCV2 was
confirmed by positive PCR tests on tissues samples. Mid
August 2010 this farm started to use piglet vaccination of
Ingelvac CircoFLEX ® on day 21 of age. Parameters on
mortality rate on weaning, growing and finishing stages
were recorded from Jan 2010 until September 2011.
Mortality from Jan 2010 until August 2010 were
compared with mortality rates from September 2010
until September 2011. The difference in total mortality
rate was statistically evaluated using Statistical Process
Control (SPC) and Chi–square test (significance level
p=0.05).

Figure 1. Mortality rates comparison before and after
vaccination with Ingelvac CircoFLEX® on day 21.

Discussion
Implementing of the PCV2 vaccination program, had a
clear positive effect on mortality rate (Figure 1). From
the results of this study, the use of Ingelvac CircoFLEX
® on day 21 has proven to significantly reduce the
mortality rate in a high health status herd in Malaysia.
References
1. B. Imre et al. (2010) Proc IPVS meeting, p443

Results

Ingelvac CircoFLEX ®
(Sep 2010 – September 2011)

June 11 (Mon)

Group
Non Vaccination
(Jan 2010 – Aug 2010)

Mortality rate (%)
5.25 ± 0.52 *
2.73 ± 0.25 *

*Statistically significant between the groups (p<0.05)

There was a significant improvement on mortality rate in
the vaccinated groups, with mortality reduced by 48%
when comparing the two periods (Table 1). Compared to
the non vaccinated group, mortality in the vaccinated
group was visibly reduced from 5.25 % to 2.73% after
vaccinating with Ingelvac CircoFLEX ® on day 21.
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Table 1. Monthly mean (Mean ± SD) wean-to-finish
mortality rates before and after Ingelvac CircoFLEX®
vaccination.
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Introduction
Porcine Circovirus Type 2 (PCV2) and its related Porcine
Circovirus Disease (PCVD) is a major drawback in all
pig-producing countries in the world.Since PCV2 was
first reported in China in 2000 (1)and spread rapidly all
over the country, more and more Chinese farms realize
that PCV2 vaccination is becoming part of the routine
vaccinaton programme. The objective of the present
study was to describe and evaluate the efficacy of
different PCV2 vaccines in improving ADG(g/d) and
mortality in a farm in North China.
Materials and Methods
The farm is a single-site farm, around 1000 sows running
in all in all out flow management.
A total of 225 pigs were involved in this study and
randomly divided into 3 groups at 16 days of age: The
first group was injected with 1 dose (1ml) Ingelvac
CircoFLEX®; the second one with 1 dose (2ml) domestic
PCV2 vaccine (D-vac group); and the third one was
treated with normal saline (1 ml) as control. All animals
were weighed individually both at the beginning (16
days old) and the end (about 150 days of age) of the trial.
All the animals were kept in different pens in the same
house. Mortality was recorded during the trial. ADG was
calculated and statistically analyzed by LSD method with
SPSS 16.0.
Results
The average live weight of different groups before
vaccination was around 5.65 kg (Table 1). The average
final weight diverged. CircoFlex vaccinated pigs had a
live weight of 86.36kg vs 76.80kg and 79.60kg in D-vac
group and Control group. Nine out of 75 pigs died in Dvac group before ending of the study while 3 and 4 pigs
died respectively in CircoFlex vaccinated group and
control.
Table 1. Comparative results of various regimen of
CircoFLEX, domestic PVC2 vaccine and Control
16 day wght(kg)
150 day wght (kg)
Mortality
ADG(g/d)

CircoFLEX
5.64
86.36
4%
602.4a

D-vac
5.66
76.8
12%
530.9b

CTRL
5.66
79.6
5.3%
551.8b

Different superscripts in the same line indicate signif
icantly different values (P<0.01)
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Discussion
Based on the results above, there is no statistically
significant difference in ADG between the group
vaccinated with the domestic vaccine and the nonvaccinated control group. Mortality is even higher in the
domestic vaccine group. In contrast, Ingelvac
CircoFLEX® performed the best in regards to ADG with
the highest value of 602.4g/d. The mortality was the
lowest in the Ingelvac CircoFELX group. The data
collected in this study comfirms that a single, full dose
Ingelvac CircoFLEX® helps to improve mortality and
growth rate.
References
1. Long HW, Zhang GC et al. Detection of serum
antibody against Post-weaning multisystemic wasting
syndrome in pigs. [J].Chin.J.Vet Sci Tech.2000, 30
(3):3-5
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Effectiveness of varied temperatures and time on inactivation of PRRSV with disinfectant in transport vehicles

2
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Kansas State Veterinary Diagnostic Laboratory, Manhattan, KS, United States
1
PIC North America, Hendersonville, TN, United States

Introduction
A forced-heated system was utilized to conduct l
additional research to define the lowest temperature and
length of time at the specified temperature to inactive
PRRSV (porcine reproductive and respiratory syndrome
virus) with disinfection. A previous study demonstrated the
effectiveness of 160o F for 10 minutes along with
disinfection in inactivating PRRSV.1 Due to increasing
energy costs we wanted to define the lowest effective
temperature and time after application of Synergize
(Preserve International) that would be as effective as the
previous work.
Materials and Methods
This trial was conducted in 30 full size livestock trailers
of varied manufacturers. The trailers were part of a
commercial system being washed, disinfected, and dried
in their routine manner. Eight locations, four per deck,
were inoculated with ten times the recommended virus
level of Ingelvac PRRS ATP (Boehringer Ingelheim
Vetmedica Inc.). Covered aluminum blocks and a
positive control were placed adjacent to the floor
locations in each trailer. Trailers were subjected to forced
heated air at 160o F for 10 minutes, 140o F for 10
minutes and 120o F for 20 minutes. The purpose was to
determine the most cost effective treatment required to
eliminate positive virus isolation (VI) in all locations on
the floor and in the aluminum blocks. Following the
treatment each location was sampled with sterile swabs
and refrigerated until they could be sent to the Kansas
State University Diagnostic Lab for PCR testing. All
positive PCRs were inoculated for virus isolation

Conclusions and Discussion
Previous research demonstrated the ability to inactivate
PRRSv with drying alone. 2 Under the conditions of this
trial PRRSv was inactivated at a temperature of 120 o F,
holding the temperature for 20 minutes. The energy
saving by not heating to 160o F for 10 minutes could
result in a significant economic saving. Even though the
temperature hold period was increased to 20 minutes the
total process time of heating to achieve the desired
temperature and holding it at 120o F was 19 minutes
shorter. To be certain this time and temperature is
effective under all conditions this trial should be repeated
during an extreme cold period. The one PCR positive
sample at 160o F could have been a sampling error. All
previous tests at this time and temperature have been
PCR negative.
References
1. Thompson RW, Hesse R, Hays M, Engle M. Impact
of varied temperatures on inactivation of PRRSV
with disinfectant in transport vehicles. AASV
Proceedings, 2009;401
2. Dee SA, et al (2005) Can J Vet Res 68:208-214
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Table 1. PRRSV PCR Results at Varied Temperatures & Times
Temperature &
Time
160 F /10 minutes
140 F / 10 minutes
120 F / 20 minutes

Trailer Floor
PCR
0/80 +
1/80 +
0/80 +

VI
0/80 +
1/80 +
0/80 +

Aluminum Blocks
PCR
3/80 +
2/80 +
0/80 +

VI

Positive Control
PCR

VI

1/80 +
2/80 +
0/80 +

38/80 +
36/80 +
28/48 +

2/80 +
4/80 +
9/48 +

Tetracore PRRS-US Cycle Time < 34 positive, > 34 negative
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Results
One location, an aluminum block, in one trailer at
the160o F for 10 minutes was PCR and VI positive.
Multiple locations for that treatment were PCR and VI
positive in the positive controls. At the 140o F for 10
minutes three locations, one on the floor and two in the
blocks, were PCR and VI positive. There were no PCR
or VI positive locations at the 120o F for 20 minutes
indicating it was an effective treatment at the ambient
temperature during this trial (70 o F). See Table 1.
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) can affect the immune response by producing
IL-10 or the stimulation for regulatory T cells3. Once
pigs get infected, a large number of secondary bacterial
infections, such as E. coli and Streptococcus suis, will be
able to spread through the weakened piglet’s organism
and will lead to increased mortality rates. It has been
previously reported that Tilmicosin is able to reduce the
negative effect of PRRS and secondary bacterial
infections1,2. The objective of this study was to observe
the effect of tilmicosin in reducing mortality rates in
infected nursery piglets.
Materials and Methods
This trial ran from February to May 2011 and was
performed at a pig farm (3,500 sows herd size) located in
the western part of Thailand. The PRRSV infection was
confirmed by using the RT-PCR technique and the
bacterial infection was detected by using bacterial culture.
In general, two-week old piglets are vaccinated with live
PRRS vaccine and a strict all-in-all-out system is being
followed. After weaning at 23-24 days of age, they were
injected with tulathromycin (2.5 mg/kgBW) before
entering the nursery units.
For this experiment, it was decided to add tilmicosin
(Huvepharma, Tilmovet® 400 ppm) into the nursery diet.
The mortality rate was monitored in7 different nursery
units (1,200 piglets per unit, i.e. a total of 8,400 piglets).
These results were compared with previous historical
farm data.
Results
The mortality rate in nursery piglets has decreased after
tilmicosin had been used (Figure 1).
The average mortality rate before tilmicosin was used
was 12.29%. The mortality rate in pigs having been
treated with tilmicosin was 3.14%.
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Figure 1. Effect of tilmicosin on piglet mortality rate in
7 units of nursery piglets.
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Conclusions and Discussion
The use of tilmicosin in case of combined infections,
PRRS with secondary bacterial infections, clearly
reduces the piglet mortality rate. This is due to the fact
that tilmicosin is able to control bacterial infections like
Mycoplasma
hyopneumoniae,
APP,
Pasteurella
multocida, Streptococcus suis, Staphylococci spp. and
Hemophillus parasuis. Not only tilmicosin can reduce
the average mortality rate, also a good farm management
(rest period and house cleaning) is useful to improve
nursery performances. Prolonged rest periods (from 2
days to 7 days) can completely eliminate pathogenic
agents. It can be concluded that good farm management
and smart antibiotic use are crucial elements to control
complicated pig farm diseases.
References
1. Kanora A et al.: 2010, IPVS proceedings, p. 1183.
2. Van Steelant J et al.: 2010, IPVS proceedings, p. 674.
3. Wongyanin P et al.: 2010, Vet Immunol Immunopathol
133, 170-182
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Introduction
Metaphylactic application of triazinones (toltrazuril,
diclazuril) is currently considered to be the most
effective control of coccidiosis due to infections with
pathogenic Eimeria spp. in mammalian livestock. For the
control of piglet coccidiosis due to infections with
Isospora suis, Baycox® 5%, an oral suspension of
toltrazuril, is registered and used worldwide. The use of
Diclazuril against piglet coccidiosis has been described
previously. The formulation and dose tested 1 previously
failed to be effective against infections with Isospora
suis. The currently tested formulation of Diclazuril has
been recently recommended for the use in poultry and
piglets in Argentina.
Materials and Methods
In order to investigate and compare the efficacy and
tolerance of a diclazuril formulation for poultry and
piglets in an experimental model of neonatal coccidiosis2,
36 piglets from 6 litters were infected with 1,000 oocysts
of I. suis each on the first day of life (d.o.l.) and treated 2
days post infection either with 10 mg of diclazuril/kg of
body weight (1% solution for drinking water;
Vetribac®D solución; Villaimoreno, Argentina; n=12) or
with 20 mg of toltrazuril/kg body weight (Baycox® 5%
suspension; n=12). 12 animals (control group) were
sham-treated with tap water. McMaster countable oocyst
excretion (as oocysts per gram of feces; OPG) and fecal
score (1-4 with 3 and 4=diarrhea) were monitored from
the 5th to the 17th d.o.l, body weights were recorded on
the day of birth and weekly until the 22nd d.o.l.

lesions in the oral cavity which became visible for
several days after treatment. One piglet even had to be
euthanized for animal welfare reasons due to poor health.
Post mortem examination revealed severe lesions of the
mucosa of the upper intestinal tracts and of the lungs.
Conclusions and Discussion
The diclazuril formulation Vetribac®D solución was
shown to be highly intolerable for piglets due to severe
side effects in the intestinal tract. It is therefore
concluded that the use of this in-water formulation of
diclazuril cannot be recommended. Baycox® on the other
hand and was very well tolerated. With regard to efficacy
Baycox® controlled the infection and diarrhea
completely while some diarrhea and oocyst excretion
was noted in the Vetribac®-treated animals. Finally the
weight gain in the Baycox® treated group was superior to
the weight gain in the Vetribac®-treated animals.
Recently the efficacy of sulfonamide treatment against
piglet coccidiosis was tested systematically under
defined experimental conditions3. Only repeated
applications for 3-7 days reduced parasite shedding and
diarrhea. Therefore it is concluded that the use of
toltrazuril (Baycox®) remains the treatment of choice for
the control of piglet coccidiosis on affected farms.
References
1. Mundt H.C. et al., 2007, Parasitol Res 100, 401-411.
2. Mundt H.C. et al., 2006, Parasitol Res 98, 167-175.
3. Joachim A. et al., 2011, Parasitol Res 109, 1653-1659
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Results
Piglets in the control group excreted oocysts from the 6th
d.o.l. for 2-8 days with a peak on the 7th - 8th d.o.l.
(maximum OPG: 1.3 x 106). Two piglets in the
Vetribac® group shed oocysts at the end of the study in
lower numbers (maximum OPG: 1.6 x 10 5) while no
excretion was noted in the the Baycox® group. The
average fecal score was >2 from the 9th to the 13th d.o.l.
with diarrhea prevalences of 75–83.3% on the 9th–11th
d.o.l. in the control group while it was never >1.4 in the
Vetribac® and the Baycox® groups. In the Baycox®
group no diarrhea was noted while in the Vetribac®
group 9-17% of the piglets had diarrhea on the 5th – 7th
d.o.l. While piglets in the control gained 255% weight
from the 1st to the 22nd d.o.l. the Baycox® treated animals
gained 385% and the Vetribac®-treated piglets 297% on
average. No adverse effects of Baycox® treatment were
noted, while in the Vetribac®-group all piglets had
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Growth pig efficiency data comparison of tylosin phosphate premix and tiamulin hydrogen fumarate premix
treatments in a fatteing pig unit in Murcia, Spain
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Introduction
An antibiotic program based on Tylosin phosphate
(TYL) premix (Elanco Valquímica, S.A.), so known as
program 100/40, is widely used in Spanish pig farms
throughout the fattening period, with the purpose to treat
and prevent disease induced by Lawsonia intracellularis
(LI), Mycoplasma hyopneumoniae and Brachyspira
hyodysenteriae (BH). Current studies confirm that most
of the BH strains isolated in Spain became resistant to
tylosin1,2. Tylosin inactivity against BH strains may have
reduced the positive effects of the program 100/40 on pig
growth efficiency and profitability. The objective of this
study was to compare under field conditions, the pig
growth performance and profitability of the program
100/40 using TYL versus the use of tiamulin hydrogen
fumarate (THF) 10% in premix (Denagard® 100, (DEN),
Novartis Sanidad Animal S.L.).
Material and Methods
The trial was performed in a farm located in Murcia
province (Spain). This farm is positive to Brachyspira
hyodysenteriae, Mycoplasma hyopneumoniae and Lawsonia
intracellularis. Four hundred fifty-nine 11-week-old pigs
were moved from a post-weaning unit to a fattening unit
and divided in two groups (Day 0). Group 1 (GP1,
n=229) was treated with 100ppm of TYL (product:
Trelacon G 250 premezcla) in diet during 21 days. After
these first 21 days TYL addition was reduced to 40ppm
and supplied in the diet till the end of the fattening period
(Day 82). Group 2 (GP2, n=230) was treated with
100ppm of THF (Denagard® 100) in diet during 21 days.
After these first 21 days THF application was reduced to
40ppm and supplied till the end of the fattening period
(Day 82), with a day withdrawal period before
slaughtering as indicated in the label as indicated on the
label. Mortality %, body weight and feed consumption
were monitored during the whole period in order to
calculate cost of production of GP1 and GP2 pigs. Cost
was evaluated considering Kg feed consumed and
medication costs.
Results
Average body weight (AVW) of GP1pigs at day 0 (D0)
and day 82 (D82) was 26.51 and 90.76 Kg respectively.
AVW of GP2 pigs at D0 and D82 was 26.2 and 90.53 kg
respectively. Mortality during the study in GP1 and GP2
was 3.1% and 3.5% respectively. Total amount of feed
consumed by GP1 (36570 Kg) was higher than the
amount consumed in GP2 (35320 Kg). Lower feed
consumption in GP2 resulted in lower feed conversion
rate (FCR).
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Table 1. Average growth parameter results (Kg units)
and final cost of production per each Kg BW added in
GP1 pigs (Tylosin premix) and GP2 (DEN premix).
Abbreviations: ABw0 (average body weight at D0);
ABw82 (average body weight at D82); ∆Bw082 (Body
weight difference D82-D0), ADG (average daily gain);
FCR (feed conversion rate); CBw∆ (cost of 1 Kg body
weight growth in euros).
ABw0 ABw82 ∆Bw082 ADG
GP1
26.79
90.74
63.95
0.779
n=229
GP2
26.20
90.50
64.30
0.785
n=230
*P<0.05. Significantly different, unpaired T test.

FCR

CBw∆

2.61*

0.704

2.50*

0.678

FCR in GP2 pigs was significantly lower than FCR in
GP1 pigs. This may be linked to the observation that the
addition of 1 Kg Bw in GP1 was in this study 0,027 €
more expensive (0.704-0.678) than in GP2 pigs. In
average GP1 pigs cost 1,73€ more expensive than GP2
pigs.
Discussion
DEN showed in previous studies consistently higher
activity against Brachyspira hyodysenteriae (BH)1,2 and
Lawsonia intracellularis (LI)4 than TYL. DEN is a
bactertiostatic antibiotic that tends to be highly
concentrated in the intestinal lumen and within
enterocytes. These features may contribute to reduce
more efficiently negative effects of BH and LI on growth
efficiency than TYL in spite of lower feed. Previous
growth efficiency studies with DEN were based on
treatment programs3 using higher doses (5-10mgTHF/Kg
BW) during shorter periods of time3. There were no field
results available based on the use of THF in a 100/40
program as indicated in this field trial. Further studies are
necessary to confirm these positive results and consider
THF 100/40 antibiotic program as an option, especially
indicated in farms where TYL resistances appear against
BH.
References
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Oral meloxicam (Metacam® 15 mg/ml oral suspension for pigs): a new option for postfarrowing sows resulting
in improved welfare and piglet performance
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1
Boehringer-Ingelheim España, Spain
2
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Introduction
In previous field studies, IM administration of Metacam®
20mg/ml (Boehringer Ingelheim Vetmedica GmbH; 0.4
mg/Kg body weight) has proven to be effective in the
treatment of MMA (2,3).
The use of Metacam® has demonstrated an increase in
the activity on the first few days postfarrowing of the
sows improving their welfare (4).
During the lactation period, many intramuscular
administrations are performed on sows (NSAIDs,
vaccines, antibiotics etc.) increasing the stress and the
risk to develop post injection abscesses and cysts. A
reduction in the number of injections would be an
improvement in the sow´s welfare. The aim of this study
was evaluate the convenience of the use of a single
administration of Metacam® 15 mg/ml oral suspension
for pigs (Oral Metacam®) in sows and the effectiveness
of this treatment protocol.

Figure 1. ADG p<0.05

Figure 2. Weight at 21 days p<0.05

References
1. Taylor D.J. (1999). Pig diseases, 7 th Ed., 357-360.
2. Hoy et al. (2004). Proc. 18th IPVS; 597
3. Ubiergo et al. (2004). Proc. 18th IPVS; 607
4. Mainau et al. Animal 2011 p1-8

Results
This trial showed that 100% of the sows in the Oral
Metacam® treatment group ate the product without any
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Conclusions
Oral Metacam® has been found to be a palatable product
for the sow and easy for the farmer to administer. This
new oral presentation will reduce the number of
injections during the farrowing period and result in
additional benefits for sow welfare.
Regarding efficacy, Oral Metacam® treatment in sows
significantly increased the pre-weaning piglet ADG and
the weight at 21days in the treated group. Furthermore,
piglet mortality rate was reduced.
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Material and Methods
The field trial was conducted on two farms (Farm 1:1800
sows farrow-to-wean Farm 2: 500 sows farrow-to-finish)
located in the southeast and the north of Spain
respectively. Severe agalactia was not observed during or
after the trial. Overall, 81 sows were randomly allocated
the day of farrowing (d0) to two homogeneous groups
regarding parity.
One group was given 0.4 mg/kg b.w. of Oral Metacam®
(Boehringer Ingelheim Vetmedica GmbH) directly into
the mouth on the day of farrowing. The other group was
not treated and used as control.
Different parameters were evaluated:
-To evaluate the treatment convenience a satisfaction
questionnaire was provided to the farmer (easiness to use,
palatability, convenience of oral syringe)
-The efficacy of the treatment was evaluated by
comparing ADG, body weight (at 21d) and mortality
parameters (n= 921 piglets).
To obtain the ADG and body weight, piglets were
individually weighed on d0 and on day 21 of lactation.
Mortality was recorded over the study period.
ADG data were analyzed by Student`s test procedures.
Mortality rate was analyzed using the Chi-Square-test.
Significance level was p<0.05.

problem. Moreover, high farmer satisfaction level was
recorded following the use of Oral Metacam®.
Total piglet mortality rate up to weaning was lower in
the Oral Metacam® group compared to control group
(7.83% vs. 8.4%; p>0.05).
Piglets from treated sows showed a significantly higher
ADG compared to the piglets of control group (0.223
vs.0.205kg, respectively; p<0.05) Figure 1. This resulted
in a significantly higher weight at day 21 in the treated
group compared to the piglets of control group (6.17 vs.
5.78kg, respectively; p<0.05) Figure 2.
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Peripartal treatment of sows with Catosal reduces body weight loss of sows
and piglet diarrhea during lactation
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Introduction
Catosal® is a metabolic stimulant licensed for use in pigs
in many countries worldwide. It contains 100 mg of
butafosfan and 0.05 mg of cyanocobalamin (vitamin
B12) per ml. Previous work showed that Catosal®
administered to sows in the periparturient period
attenuates the prevalence of production diseases in sows
(1), improves appetite and body weight of sows during
lactation (2), and enhances newborn piglet immunity and
improves their weaning weight (3). The present field
study aimed to assess the effect of a peripartal treatment
with Catosal® of sows on health impairments of sows
and their offspring under European conditions of hog
farming.
Materials and Methods
Late term healthy sows in their second or higher
parturition from two farms in Germany were screened
for signs of being ‘at risk’ for development of
periparturient disorders based on current body condition
and health problems encountered during their last
parturition. Animals fulfilling this criterion were enrolled
and randomized to treatment (Catosal® or physiological
saline) in a ratio of 1:1 (N=104, Intent-to-Treat (ITT)
population). Treatment was given intramuscularly at a
dose volume of 0.1 ml/kg body weight on the day of
stalling into the farrowing pens, once daily from one
week before the calculated day of farrowing until the day
of farrowing (last application within 24 hours after start
of farrowing). The following efficacy parameters were
monitored blinded to treatment:
Sows: incidence, severity and treatment of disorders until
weaning, feeding and nursing performance, body weight
loss until weaning, immune globulin levels in colostrum,
and the number of live and stillborn piglets.
Piglets: mortality rate, average weight gain until weaning,
incidence of concomitant treatments, and serum immune
globulin levels on day 3 of life.
Results were statistically analyzed by ANOVA or the
‘mixed procedure’ of SAS as appropriate. The level of
statistical significance was p<0.05.
Results
Of the 104 sows enrolled in the study, 96 animals
qualified for the Per-Protocol (PP) population (N=48 per
group). Weight loss between stalling in and weaning was
found to be about 5 kg lower in Catosal® treated sows
compared to the control group (Figure 1).
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Figure 1. Body weight loss of sows between stalling in
and weaning (*p=0.0002 compared to control).

The percent of weaned piglets needing therapeutic
treatment for diarrhea was 18.6% in the Catosal® group
and 35.6% in the control group. This difference was
statistically significant (p<0.0001). Serum IgM
concentration was increased by 21% in the Catosal®
group as compared to piglets from saline-treated sows
(p=0.0036). All other piglet and sow parameters were
similar in both treatment groups. No product related
adverse events were observed.
Conclusion
The results of the present study confirm previous reports
that periparturient treatment of sows with Catosal® is
safe and efficacious to reduce body weight loss of the
sows during lactation and to improve the immune status
and health of their offspring.
References
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Pancreatic-like enzymes applied as a feed supplement improve the
growth of pigs with exocrine pancreatic insufficiency
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Introduction
Pig growth correlates with the efficiency of pancreatic
enzyme secretion (1). The question arises whether feed
supplementation with microbial-derived enzymes that
mimic porcine pancreatic enzymes could improve pig
pigs. In an ongoing investigation we studied the
effectiveness of feed supplementation with microbialderived enzymes on digestion and growth of young
exocrine pancreatic insufficient (EPI) pigs. The present
study reports preliminary results of the investigation.

Discussion
Feeding exocrine pancreatic insufficient pigs with
microbial derived enzymes that mimic the porcine
pancreatic enzymes enhanced their fat and protein
digestion similar to the effect of the endogenous
pancreatic enzymes in the gut lumen. One of the
implications of these observations is that possibly this
mixture of microbial enzymes could be used to stimulate
the growth of slow-growing pigs after the weaning
period. However, longer-term studies are needed to
determine any other effects.
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Materials and Methods
The pigs were housed in a stable with an automatically
controlled light period (06:00-18:00) and a room
temperature set at 22°C. The pigs were kept in individual
metabolic cages with a bedded lying area, heating lamps,
drinking nipples and visual contact with each other. They
had ad lib access to standard pig feed (Växtill
Läntmannen) for 1h morning and evening. To induce EPI,
6-week-old pigs (n=6) underwent pancreatic ductligation surgery (2). In addition, to access the intestinal
contents, ports were inserted in the stomach, duodenum
and ileum of the 6 EPI and 3 control (sham operated)
pigs. After one month of recovery, the EPI pigs were fed
the standard diet supplemented with commercially
available microbial-derived pancreatic-like enzymes
(SGPlus) for one week. To estimate the gut recovery of
the supplemented enzymes, the digesta was collected
from the ports: before meals and at ½, 1, 2 and 4 hours,
respectively, after feeding. Lipase and proteinase were
analyzed in the collected digesta The pigs were weighed
each week after pancreatic duct ligation.
In order to estimate the coefficients of fat and nitrogen
absorption feces and urine were collected during the last
3 days of the enzyme supplementation feeding period
and for 3 days in the last week without enzyme
supplementation feeding. N was measured in the feces
and urine and the fat content was measured in the feces.
Statistics: The data was analysed using Sigma Stat for
Windows 2.0 (Jandel Co., San Rafael, CA, USA). A oneway ANOVA was used to test for significant differences
between EPI-pigs and the control pigs. Differences were
considered to be statistically significant when p≤0.05

Results
The body weight of the EPI pigs did not change during
the recovery period (11.7±0.09 vs. 11.6±0.06 kg), while
body weight had increased significantly after one week
of enzyme supplementation (14.1±1.0 kg, p<0.01).
Lipase and protease activities in the chyme samples from
the EPI pigs were very low in comparison to those of the
control pigs. After receiving the enzymes, the lipase
activity increased in the duodenum from 79±75 to
421±192 U/ml, similar to that of the controls (507±70
U/ml); the total protease activity increased from 8±9 to
70±87 U/ml (control levels were 164±148 U/ml). The
coefficient of fat and nitrogen absorption increased with
enzyme supplemented feeding from 24±23% to 84±5%,
and from 36±28 to 57±15%, respectively (p<0.01) in the
EPI pigs.
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The behavior of pigs with exocrine pancreatic insufficiency is altered by feed supplemented
with pancreatic-like enzymes
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Materials and Methods
Eight pigs were housed in a stable with an automatically
controlled light period (06:00-18:00) and a room
temperature set at 22°C. The pigs were kept in individual
pens (1x1 m) with a bedded lying area, heating lamps,
drinking nipples and visual contact with each other. The
pigs had ad lib access to standard pig feed (Växtill,
Lantmännen) for 1h morning and evening. A cross-over
randomized study was used to test the effect of enzyme
supplementation in 2 x 4 EPI pigs (10.5±1.1kg) that
underwent pancreatic duct-ligation (2) at 6 weeks of age.
After 6 weeks of recovery, the study started including 2
control and 2 enzyme supplemented feeding periods of
10 days, with a washout period (1 day) in between. At
day 7 and 10 of each experimental period, behavior was
monitored using video equipment; thus a total of eight
24-h periods per pig were studied. The pigs’ behavior
was decoded using scan sampling at 5 min intervals. The
following postures were recorded: lying down/passive,
sitting or standing/active.
Statistics: For each pig (n=8) and day, the percentage of
time that the pig was active was determined. After
corrections for pig and period, the difference in
percentage active time was calculated between periods
with enzyme supplementation in feed and periods
without, resulting in 1 observation per pig. These 8
observations had a normal distribution. A t-test in the
UNIVARIATE procedure of SAS was used to detect if
they were equal to zero or not (3).
Results
EPI pigs were more active (Figure 1) when fed microbial
enzyme supplemented feed (19% of the observation
time/24h spent sitting or standing) than when fed only
the control diet (16% of the observation time/24h spent
sitting or standing), p=0.016.
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During the trial period, the mean body weight increased
from 10.5±1.1 to 14.0±1.4 kg (4). Pig growth during the
2 trial periods without enzyme supplementation was
completely inhibited. Thus, growth only occurred during
the periods of enzyme supplementation.
Figure 1. Activity (% observation time when standing
and sitting) of the EPI pigs when enzyme supplemented
feed was given in comparison to when the same pigs
were fed non-supplemented feed
Average activity of pigs during periods with and without
enzyme
25
20
Activity (%)

Introduction
In human medicine it is well documented that the
nutritional status of exocrine pancreatic insufficient
(EPI) patients which are supplemented with porcine
pancreatic enzymes is greatly improved (1). However,
behavioral changes during the therapy have never been
studied. In an ongoing investigation the effect on growth
and behavior of total EPI pigs, which were offered a feed
which was supplemented with pancreatic like enzymes of
microbial origin, is being studied. The present study
reports preliminary results of the behavioral observations.
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10
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5
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Discussion
When fed microbial enzyme supplemented feed, the EPI
pigs increased their activity in comparison to when they
received feed without enzyme supplementation. This
indicated that the pigs had acquired enough nutrients to
be both more energetic and grow. In addition, some
question arises about the effect of satiety on behavior in
reducing motility. Further investigations are needed to
determine this relationship.
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Effect of solid medium cultured probiotics feeding on intestinal bacterial flora in pigs
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Introduction
Nowadays, many pig farms use probiotics as pig feed
additive for various reasons included the enhancement of
growth in the pig and enrich the farm environment.
There are numerous methods to enrich the probiotics to
feed the pigs. In this research, we tried to develop cost
effective culturing medium formula containing wheat
hull and corn meal for culturing Bacillus subtilis,
Lactobacillus plantarum and Saccharomyces cerevisiae.
The probiotics product was fed to the weaning pig with
3% and 5% of daily consumption, respectively. After
30days, the fecal samples were collected from 3%, 5%
and control group. To evaluate an effect of probiotics
feeding on intestinal bacterial flora, fecal bacterial
composition was measured by fecal samples.
Materials and Methods
The culture medium for probiotics was formulated with
sweet whey (2.78%), cornmeal (48.61%) and wheat hull
(28.6%), respectively. This culture medium was
incubated for 72h with mixture of three probiotics
Bacillus subtilis, Lactobacillus plantarum and
Saccharomyces cerevisiae. The population of probiotics
was 1 x 105 CFU (Colony Forming Unit)/ gram for
Bacillus subtilis, 2 x 105 CFU for Lactobacillus
plantarum and 1 x 105 CFU Saccharomyces cerevisiae,
respectively. The probiotics product was fed to the
weaning pig with 3% and 5% of daily consumption.
After 30days of feeding, nine fecal samples were
collected from 3%, 5% and control groups. The number
of bacteria was counted in selective growth agar.

Conclusions and Discussion
To achieve positive effect of the probiotics as feed
additive, the number of probiotics and optimal
distribution of the each bacterial population in feed are
important. In this research, 3% of addition to commercial
feed showed balanced levels of three probiotics in
intestinal environment. However, 5% group had low
level of Lactobacillus plantarum characterized for acid
and bile salt resistance, and antibacterial activity. To
make a balance of the three probiotics, 3% of addition
was recommended in solid mixture feeding.
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Results
In the control group, which was fed only commercial
feed, the Bacillus subtilis was overwhelming superiority
in fecal microbe. The Bacillus subtilis in the fecal
samples of control groups was around twenty-times
higher than Lactobacillus plantarum and Saccharomyces
cerevisae. In the 5% group, though the number of
Bacillus subtilis was smaller than control, the
Saccharomyces cerevisae increased two times in number
than control group. Especially in 3% group, the amount
of Lactobacillus plantarum was greater than other two
groups. Not only Lactobacillus plantarum but also
Saccharomyces cerevisae was enriched in 3% group.

Figure 1. Composition of probiotics in fecal samples
from the three experimental group.
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Introduction
Historically, ginseng is considered to be one of the most
valuable medicinal herbs in East Asian countries. Several
studies had suggested that the most notable features of
ginseng are the modulation of the immune system,
cancer and diabetes. Dey et al. (2003) reported that
ginseng may improve psychological function, immunity
and conditions associated with diabetes. However,
ginseng root cannot be used in pigs industry because of
its expensive price. Recently, Yu et al. (2002) suggested
that adventitious root meal could be produced in a largescale with plant cell culture system, which may benefit
the utilization of WGM in pigs industry. Therefore, the
objective of the present study was to investigate the
effects of wild-ginseng adventitious root meal on growth
performance in growing-finishing pigs.
Materials and Methods
In Exp. 1, 96 pigs (BW = 68.29 ± 0.31 kg) were allotted
to 1 of 4 treatments (4 replicates, 4 pigs/pen) in a 70 d
growth trial, dietary treatments included: 1, CON (basal
diet); 2, WGR1 (Basal diet + wild-ginseng adventitious
root meal 0.5%); 3, WGR2 (Basal diet + wild-ginseng
adventitious root meal 1.0%); 4, WGR3 (Basal diet +
wild-ginseng adventitious root meal 1.5%). In Exp. 2, 48
pigs (BW = 76.26 ± 1.06 kg) were randomly allotted to 1
of 3 treatments (4 replicates, 4 pigs/pen) in a 49 d growth
trial. Dietary treatments included: 1, CON (basal diet); 2,
FWG1 (CON + fermented wild-ginseng culture byproduct 2.5%); 3, FWG2 (CON + fermented wildginseng culture by-product 5.0%). Individual pig BW
and the feed consumption of each pen were monitored to
calculate the average daily gain (ADG), average daily
feed intake (ADFI) and gain/feed ratio (G:F). All data
were subjected to statistical analysis via a randomized
complete block design using the GLM procedures (SAS
Inst. Inc., Cary, NC). Duncan’s multiple range test was
used to compare the means of the treatments.
Results
In Exp. 1 (Table 1), FBW and ADG were lower (P <
0.05; linear effect, P < 0.01) in WGR3 treatment
compared to CON treatment. No differences (P > 0.05)
were noted in ADFI and G:F ratio among dietary
treatments. In Exp. 2 (Table 2), no difference (P > 0.05)
was observed in FBW, ADG and G:F ratio. However,
during 0 to 4 weeks, ADFI was highest (P < 0.05) in
FWG2 treatment among treatments.
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Table 1. Effects of wild-ginseng adventitious root meal
on growth performance in growing-finishing pigs (Exp.1)
Items

CON

IBW, kg

69.5

*

a

WGR1

WGR2

WGR3

SE1

68.6

68.6

68.6

1.4

127.6

ab

123.4

b

FBW , kg

130.9

ADG*, kg

0.88a

0.83ab

0.82ab

0.78b

0.02

ADFI, kg

2.49

2.34

2.48

2.34

0.06

G:F

0.36

0.36

0.33

0.34

0.01

1

126.4

ab

1.6

Standard error.
a,b
Means in the same row with different superscripts
differ (P < 0.05).
* Linear effect, P < 0.01.
Table 2. Effect of fermented wild-ginseng culture byproduct supplementation on growth performance in
finishing pigs (Exp.2)
Items
IBW, kg
FBW, kg
ADG, kg
0-4 weeks
4-7 weeks
Overall
ADFI, kg
0-4 weeks
4-7 weeks
Overall
G:F
0-4 weeks
4-7 weeks
Overall
1

CON
76.25
115.13

FWG1
76.20
115.05

FWG2
76.38
114.53

SE1
0.05
2.29

0.82
0.76
0.79

0.78
0.82
0.79

0.83
0.71
0.78

0.04
0.06
0.04

2.43b
2.78
2.61

2.42b
2.75
2.59

2.70a
2.66
2.68

0.07
0.07
0.07

0.34
0.28
0.31

0.32
0.29
0.31

0.31
0.27
0.29

0.02
0.02
0.01

Standard error.
Means in the same row with different superscripts
differ (P < 0.05).
a,b

Conclusions
The inclusion of 5% fermented wild-ginseng culture byproduct could increase the ADFI in finishing pigs.
However, the higher inclusion level could reduce the
growth performance and final body weight in pigs.
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Introduction
Many reports from clinical and experimental studies
suggested that ginseng may have beneficial effects as an
anti-hyperlipidemic agent on reducing serum total
cholesterol level and enhancing antioxidant status.
However, the production of ginseng root was expensive
and the research results were not always consistenting.
Recently, new root culture system could produce ginseng
adventitious root meal in a large-scale bioreactor.
Therefore, the objective of the present study was to
investigate the effects of wild-ginseng adventitious root
meal on blood characteristics in growing-finishing pigs.

CON

WGR1

WGR2

WGR3

SE1

RBC*, 106/μl

6.15a

5.70b

6.20a

5.96ab

0.14

**

3

WBC , 10 /μl 14.96

b

14.87

b

18.18

a

16.03

ab

0.87

TP*, mg/dl

7.24b

7.61ab

7.73a

7.39ab

0.14

TC, mg/dl

104

103

102

107

4

HDL , mg/dl

52.7

55.4

51.5

53.9

2.2

LDL , mg/dl

49.9

47.0

49.6

51.7

2.1

TG, mg/dl

39.6

44.3

39.3

53.0

4.8

1

Standard error.
a,b
Means in the same row with different superscripts differ (P < 0.05).
*
Quadratic effect; P < 0.05; ** linear effect; P < 0.05.

Table 2. Effect of wild-ginseng adventitious root meal
on blood characteristics in finishing pigs (Exp.2)
Items
RBC, 106/μl

CON
7.37

FWG1
7.11

FWG2
7.59

SE1
0.23

WBC, 103/μl

18.87

18.76

18.84

1.10

TP, mg/dl

7.30

7.48

7.50

0.09

TC, mg/dl

88.33

87.17

88.67

3.91

HDL, mg/dl

31.17a

26.00b

28.00b

1.41

LDL, mg/dl

46.50

52.50

53.17

3.34

TG, mg/dl

53.67

43.33

37.83

7.29

1

Standard error.
a,b
Means in the same row with different superscripts differ (P < 0.05).

Conclusions
Our results indicated that dietary ginseng adventitious
root meal could reduce HDL cholesterol in pigs, and
increase some immune related blood cell (RBC, WBC,
and TP) in finishing pigs.
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Results
In Exp. 1 (Table 1), RBC level was higher (P < 0.05;
quadratic effect) in WGR2 and CON groups than WGR1
group. Also TP level was increased (P < 0.05; quadratic
effect) in the WGR2 treatment compared to CON
treatment. WBC level was higher (P <0.05; linear effect)
in WGR2 treatment compared to CON and WGR1
treatments. In Exp. 2 (Table 2), supplementation of wildginseng adventitious root meal reduced (P < 0.05) the
HDL cholesterol concentration in finishing pigs. No
difference (P > 0.05) was observed on other blood
characteristics among dietary treatments.

Items

Poster Sessions

Materials and Methods
In Exp. 1, 96 pigs (BW = 68.29 ± 0.31 kg) were allotted
to 1 of 4 treatments (4 replicates, 4 pigs/pen) in a 70 d
growth trial, included: 1, CON (basal diet); 2, WGR1
(CON + wild-ginseng adventitious root meal 0.5%); 3,
WGR2 (CON + wild-ginseng adventitious root meal
1.0%); 4, WGR3 (CON + wild-ginseng adventitious root
meal 1.5%). In Exp. 2, 48 pigs (BW = 76.26 ± 1.06 kg)
were randomly allotted to 1 of 3 treatments (4 replicates,
4 pigs/pen) in a 49 d growth trial. Dietary treatments
included: 1, CON (basal diet); 2, FWG1 (CON + 2.5%
fermented wild-ginseng culture by- product); 3, FWG2
(CON + 5.0% fermented wild-ginseng culture byproduct). Two pigs were selected randomly from each
pen and bled via jugular venipuncture at the end of the
experiment. All blood samples were centrifuged for 30
min at 2000×g and 4 °C to separate the serum, after
which the red blood cell (RBC), white blood cell (WBC),
total protein (TP), Total cholesterol (TC), high density
lipoprotein (HDL), low density lipoprotein (LDL), and
triglyceride levels (TG) were investigated.

Table 1. Effect of wild-ginseng adventitious root meal
on blood characteristics in growing-finishing pigs (Exp.1)
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Introduction
Due to a decrease in the therapeutic effectiveness of
antibiotics for treatment of a wide array of bacterial infection
in mans, several European countries have recently banned the
use of dietary antibiotics. One such alternative, essential oils
(EO), which are also referred as volatile or ethereal oils, are
aromatic oily liquids acquired from plant materials (flowers,
buds, seed, leaves, twigs, bark, herbs, woods, fruits, and
roots). The volatile components of many plants are
responsible for the antibacterial activity of spices that have
historically been used to inhibit bacterial growth. Although
Cho et al. (2006) documented the positive effect of EO, the
underlying mechanisms by which dietary EO affect growth
performance are still not understood. Therefore, two
experiments were conducted to investigate the effects of EO
on growth performance in weanling and grower-finisher pigs.

Table 1. Effects of EO supplementation on growth
performance in weanling pigs (Exp.1)

Materials and Methods
In Exp.1, 125 pigs (BW = 6.21 ± 0.20 kg) were allotted
to 5 treatments: 1, NC (antibiotic free diet); 2, PC (NC
diet + 44 ppm tylosin); 3, NCEO1 (NC diet + 0.1% EO);
4, NCEOB1 (NC diet + 0.1% EO (with 0.3% Benzoic
acid)); and 5, NCEO0.5 (NC + 22 ppm tylosin and
0.05% EO). There were 5 pigs per pen and 5 pens per
treatment for a 6 week-trail. In Exp.2, 96 pigs (BW =
23.94 ± 0.41 kg) were allotted to 4 dietary treatments in a
2×2 factorial design for a 16 week-trail. There were 6
replicates with 4 pigs per pen. Diets included: 1, low
nutrient density (LC); 2, low nutrient density with 0.01%
EO (LCEO); 3, high nutrient density (HC); and 4, high
nutrient density with 0.01% EO (HCEO).

Table 2. Effects of EO supplementation of energy density
diets on the growth performance of grower-finisher pigs
(Exp.2)

Results
In Exp.1 (Table 1), during 0-2 weeks, ADG in NCEOB1
group was greater (P < 0.05) than that in NC and NCEO1
treatments. In Exp.2 (Table 2), during 0-6 weeks, EO
supplementation had a positive effect (P < 0.01) on ADG
and G:F ratio. Pigs fed high level nutrient diets had a
higher (P < 0.001) ADG and G:F ratio than those fed low
level nutrient diets. During 6-12 weeks, pigs fed the high
nutrient density diets had a lower (P < 0.001) ADFI and
higher (P < 0.001) G:F ratio than those fed the low
nutrient density diets. During 12-16 weeks, high nutrient
density diets increased (P < 0.05) the ADG when
compared to diets that contained low levels of nutrient.
Overall, EO led to a significant increase (P < 0.05) in the
ADG, and the high nutrient density diets led to
significant improvements (P < 0.001) in the ADG and
G:F ratio, while leading to a decrease in the ADFI (P <
0.001).
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Items
0-2 weeks
ADG, g
ADFI, g
G:F
2-4 weeks
ADG, g
ADFI, g
G:F
4-6 weeks
ADG, g
ADFI, g
G:F
0-6 weeks
ADG, g
ADFI, g
G:F
1

NC

PC

NCEO1

NCEOB1

NCEO0.5

SE

266b
410
0.648

286ab
425
0.673

269b
417
0.644

295a
436
0.676

276ab
420
0.655

7
22
0.017

503
740
0.683

527
737
0.716

514
723
0.711

530
723
0.733

504
738
0.690

15
31
0.018

662
1,106
0.599

634
1,088
0.584

680
1,102
0.617

660
1,102
0.600

681
1,128
0.604

15
28
0.010

476
749
0.636

483
750
0.644

487
747
0.652

495
753
0.657

487
762
0.641

13
23
0.009

Standard error.
Means in the same row with different superscripts differ (P < 0.05).

a,b

Items
0-6 weeks
ADGa,b, kg
ADFI, kg
G:Fa,b
6-12 weeks
ADG, kg
ADFIb, kg
G:Fb
12-16 weeks
ADGd, kg
ADFI, kg
G:F
0-16 weeks
ADGb,c, kg
ADFIb, kg
G:Fb
1

LC

LCEO

HC

HCEO

SE1

0.502
1.619
0.310

0.572
1.551
0.368

0.611
1.558
0.392

0.676
1.501
0.450

0.022
0.033
0.018

0.655
2.297
0.285

0.680
2.277
0.299

0.708
1.889
0.374

0.753
1.941
0.388

0.041
0.059
0.024

0.898
2.659
0.337

0.938
2.723
0.344

0.958
2.646
0.362

1.035
2.771
0.374

0.037
0.057
0.015

0.685
2.192
0.301

0.717
2.184
0.322

0.734
2.031
0.361

0.795
2.071
0.384

0.022
0.024
0.012

Standard error.
EO effect, P < 0.01 and P < 0.05; b, d Nutrient effect, P < 0.001 and P
< 0.05.

a, c

Conclusions
The current study suggested that dietary supplementation
with 0.1% EO (with 0.3% Benzoic acid) could be used to
replace antibiotics in the diets of weanling pigs to
improve weaning ADG for 2 weeks and the beneficial
effects of EO supplementation on growth performance
are more dramatic with high energy density diets.
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Introduction
Garlic (Allium sativum L.) has long been employed as a
herbal remedy for the prevention and treatment of
atherosclerosis, hypertension, diabetes. Animal studies
indicate that garlic exerts beneficial effects, such as antimicrobial, antioxidant and anti-hypertensive properties. And
the fermentation step could enhance these advantages. But
there’s no experiment conducted to evaluate the application
of fermented garlic powder (FGP) in pig diets. Therefore, two
studies were conducted to investigate the effects of FGP on
growth performance in growing-finishing pigs.
Materials and Methods
In Exp. 1, 100 pigs (BW = 50.7 ± 1.89 kg) were allotted to 1
of 5 treatments, included: 1, NC (antibiotics free diet); 2, PC
(NC + 44 mg/kg of tylosin); 3, FGP1 (NC + 1 g/kg FGP); 4,
FGP2 (NC + 2 g/kg FGP); and 5, FGP4 (NC + 4 g/kg FGP).
In Exp. 2, 96 pigs (BW = 55.5 ± 1.81 kg) were randomly
allotted to 1 of 4 treatments (6 replicates, 4 pigs/pen). Dietary
treatments included: 1, HC (negative control; high-nutrientdensity diet, 3.5 Mcal/kg ME, 18.0 % CP during 0-6 weeks,
and 17.0 % CP during 6-12 weeks); 2, LC (positive control;
low-nutrient-density diet, 3.4 Mcal/kg ME, 16.0 % CP during
0-6 weeks, and 15.0 % during 6-12 weeks); 3, LFGP2 (LC +
2 g/kg FGP) and 4, LFGP4 (LC + 4 g/kg FGP). Each trial
consisted of early finisher (0-6 weeks) and late finisher (6-12
weeks) periods. BW and feed consumption were measured in
the 6th and 12th to monitor the average daily gain (ADG),
average daily feed intake (ADFI) and gain:feed (G:F) ratio.

Items
NC
PC
FGP1
FGP2 FGP4 SE1
0-6 weeks
ADG, kg 0.642b 0.678a
0.674a
0.670a 0.680a 0.020
ADFI, kg 1.971a 2.031a
1.864b 1.868b 1.810b 0.041
G:F
0.326b 0.334ab 0.362a
0.359a 0.376a 0.015
6-12 weeks
ADG
0.752b 0.786ab 0.781ab 0.834a 0.836a 0.019
ADFI
2.170
2.196
2.182
2.105
2.154
0.030
G:F
0.347b 0.358ab 0.358ab 0.396a 0.388a 0.035
0-12 weeks
ADG
0.697b 0.732ab 0.727ab 0.752a 0.758a 0.019
ADFI
2.071
2.114
2.023
1.987
1.982
0.028
G:F
0.337b 0.346ab 0.359ab 0.378a 0.382a 0.014
1
Standard error.
a,b
Means in the same row with different superscripts differ (P < 0.05).

Table 2. Effect of fermented garlic powder on growth
performance in finishing pigs (Exp.2)
Items
HC
LC
LFGP2
LFGP4 SE1
0-6 weeks
ADG, kg
0.649b
0.650b
0.715a
0.658b
0.041
ADFI, kg
1.825b
1.917ab
2.061a
1.814b
0.059
G:F
0.356
0.339
0.347
0.363
0.074
6-12 weeks
ADG
0.739b
0.710b
0.839a
0.811a
0.057
ab
b
a
ADFI
2.380
2.219
2.441
2.230ab 0.096
G:F
0.310b
0.320b
0.344ab
0.364a
0.085
0-12 weeks
ADG
0.694b
0.680b
0.777a
0.735ab 0.043
ADFI
2.103ab
2.068b
2.251a
2.022b
0.072
G:F
0.330
0.329
0.345
0.363
0.085
1
Standard error.
a,b
Means in the same row with different superscripts differ (P < 0.05).
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Conclusions
Our findings demonstrated that the administration of
FGP at a level of 2 g/kg improved growth performance
by in growing-finishing pigs fed antibiotics free and low
nutrient diets. This may reasoned by the garlic
supplementation improving intestinal health and promoting
nutrient digestibility owing to its antimicrobial effect.
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Results
In Exp. 1 (Table 1), during 0-6 weeks, ADG was lowest in
NC treatment (P < 0.05) among dietary treatments. Pigs fed
the diets supplemented with FGP had lower (P < 0.05) ADFI
than those fed the NC and PC diets. G:F ratio was improved
(P < 0.05) by application of FGP. Throughout the
experiment, ADG and G:F ratio were increased (P < 0.05) by
supplementation of FGP2 and FGP4 compared with NC
treatment.
In Exp. 2 (Table 2), during 0-6 weeks, ADG in LFGP2
treatment was highest (P < 0.05) among treatments. ADFI
was greater (P < 0.05) in the LFGP2 group than those in HC
and LFGP4 groups. During 6-12 weeks, pigs fed the diets
including FGP increased (P < 0.05) ADG. LFGP2 treatment
led to a higher (P < 0.05) ADFI than LC treatment. G:F ratio
was improved (P < 0.05) in LFGP4 compared to HC and LC
treatments. Overall, pigs fed the LFGP2 diet increased ADG
(P < 0.05) when compared with those fed the HC and LC
diets. Additionally, LFGP2 treatment had a higher ADFI (P <
0.05) than LC and LFGP4 treatments.

Table 1. Effect of fermented garlic powder on growth
performance in growing-finishing pigs (Exp.1)
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Introduction
Garlic (Allium sativum L.), which has been used as spice
and folk medicine since antiquity, has been considered to
be beneficial to animal health as the allicin, the bioactive
substance of garlic, has antibacterial, antiparasite and
antifungal activities. Moreover, Tatara et al. (2005) have
reported garlic as growth promoters in piglets. However,
the results of animal studies have not always been
consistent. Therefore, two studies were conducted to
investigate the effects of FGP on blood characteristics in
growing-finishing pigs.
Materials and Methods
In Exp. 1, 100 pigs (BW = 50.7 ± 1.89 kg) were allotted
to 1 of 5 treatments, included: 1, NC (antibiotics free
diet); 2, PC (NC + 44 mg/kg of tylosin); 3, FGP1 (NC +
1 g/kg FGP); 4, FGP2 (NC + 2 g/kg FGP); and 5, FGP4
(NC + 4 g/kg FGP). In Exp. 2, 96 pigs (BW = 55.5 ±
1.81 kg) were randomly allotted to 1 of 4 treatments (6
replicates, 4 pigs/pen). Dietary treatments included: 1,
HC (negative control; high-nutrient-density diet); 2, LC
(positive control; low-nutrient-density diet); 3, LFGP2
(LC + 2 g/kg FGP) and 4, LFGP4 (LC + 4 g/kg FGP).
Each trial consisted of early finisher (0-6 weeks) and late
finisher (6-12 weeks) periods. Two pigs were selected
randomly from each pen and bled via jugular
venipuncture at the beginning of the experiment. The
same pigs were also bled on weeks 6 and 12 of the
experiment. All blood samples were centrifuged for 30
min at 2000×g and 4 °C to separate the serum, after
which the IgG, white blood cell (WBC), red blood cell
(RBC), and lymphocyte were assessed using an
automatic biochemistry analyzer (HITACHI 747, Japan).
Results
In Exp. 1 (Table 1), at the end of the experiment, IgG
concentration was increased (P < 0.05) in FGP
treatments compared with NC and PC groups. At the end
of 6 and 12 weeks, lymphocyte concentration was lowest
(P < 0.05) in NC treatment among treatments. In Exp. 2
(Table 2), no significant difference (P > 0.05) was
observed in all criteria among dietary treatments.
However, diets with FGP numerically increased (P >
0.05) the IgG and lymphocyte levels at the end of the
experiment compared with those at the beginning of the
experiment.
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Table 1. Effect of fermented garlic powder on blood
characteristics in growing-finishing pigs (Exp.1)
Items
NC
PC
FGP1
FGP2
FGP4
SE1
IgG, mg/mL
Initial
1,150 1,012 1,087
1,091
1,184
135
6 weeks
1,201 1,194 1,263
1,333
1,367
122
12 weeks
1,284b 1,243b 1,428a 1,435a 1,483a 124
Lymphocyte, %
Initial
53.4
51.5
52.6
55.5
49.1
2.8
6 weeks
56.1b 58.6a 60.6a
59.0a
60.9a
3.2
12 weeks
54.3b 59.3a 61.3a
60.3a
59.8a
2.5
1
Standard error.
a,b
Means in the same row with different superscripts differ (P < 0.05).

Table 2. Effect of fermented garlic powder on blood
characteristics in finishing pigs (Exp.2)
Items
IgG, mg/mL
Initial
6 weeks
12 weeks
WBC, ×103/μl
Initial
6 weeks
12 weeks

HC

LC

LFGP2

LFGP4

SE1

848
1,015
1,124

864
996
1,067

871
1,323
1,334

852
1,327
1,440

21
49
52

14.27
18.55
15.56

13.86
16.99
14.79

21.93
16.95
13.17

18.77
15.80
18.59

1.08
1.46
1.06

57.95
48.47
55.58

53.70
51.62
58.22

52.20
46.02
55.06

53.05
49.62
57.80

2.24
2.82
2.24

Lymphocyte, %
Initial
6 weeks
12 weeks
1
Standard error.

Conclusions
The inclusion of FGP increased lymphocyte and IgG
concentrations indicating that FGP may have stimulated
the immune system. As demonstrated elsewhere, allicin
has a variety of beneficial effects, including anti-bacterial,
anti-parasitic, anti-fungal activities, and promote
lymphocyte synthesis, cytokine release, phagocytosis and
natural killer cell activity. It is certainly conceivable that
dietary FGP supplementation caused the immune system
enhancements noted in this study.
References
1. Tatara MR et al.: 2005, Bull Vet Inst Pulawy 49:349355.
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Introduction
In recent years, public concern over the use of antibiotics
has increased the risk of antibiotic resistant bacteria to
human health. Essential oils (EO) are used as alternatives
to the antibiotic growth promoters because of the
beneficial effects on farm animals including the
activation of feed intake and secretion of digestive juices,
immune stimulation, anti-bacterial, coccidiostatic, antiviral,
and antioxidant properties. Kim et al. (1994) reported
that after pigs were weaned, IgG concentration in serum
was on the decrease 21.2 mg/ml, 16.0 mg/ml, 10.5
mg/ml and 6.6 mg/ml. Wang et al. (1998) reported that
eugenol in EO treatment improved immune ability by
increasing synthesis of IgG in body and synthesis of IgA
in saliva. Effects of EO on blood profiles remain unclear.
Two trails were conducted to investigate the effects of
EO on blood profiles in weanling and grower-finisher
pigs.

Items
RBC, ×106/ul
Initial
2 week
4 week
6 week
WBC, ×103/ul
Initial
2 week
4 week
6 week
Lymphocyte, %
Initial
2 week
4 week
6 week
IgG, mg/dl
Initial
2 week
4 week
6 week
1

NC

PC

NCEO1

NCEOB1

NCEO0.5

SE1

6.26
6.25
5.81
6.77

5.91
6.59
6.56
6.75

5.83
6.22
6.38
6.64

5.99
6.41
6.05
6.74

6.22
6.31
6.17
6.57

0.26
0.27
0.38
0.30

8.59
14.42ab
12.82
12.31

6.41
13.04b
13.91
16.46

8.30
19.11a
17.42
13.83

10.43
15.20b
16.21
16.41

9.28
18.01a
13.85
13.68

1.89
1.51
2.11
1.61

50.54
53.08a
56.42
50.14b

42.14
43.48ab
60.96
52.42ab

35.62
40.74b
48.10
50.70ab

45.48
50.38ab
56.66
51.40ab

44.44
45.66ab
55.72
64.78a

5.14
3.12
5.18
4.41

389.8
305.6a
228.0
286.8

391.0
239.0ab
253.2
296.4

347.0
291.0ab
257.8
362.0

361.4
245.7ab
217.8
391.2

322.6
226.8b
272.2
322.4

32.9
22.5
19.5
35.7

Standard error.
Means in the same row with different superscripts differ (P < 0.05).

a,b

Table 2. Effect of EO supplementation of energy
density diets on blood profiles in grower-finisher pigs
(Exp.2)
Items
IgG, mg/dl
6 week
16 week
Total protein, g/dl
6 week
16 week
Albumin, g/dl
6 week
16 week
1

Standard error.

LC

LCEO

HC

HCEO

SE1

582.8
1,002

663.3
1,121

596.5
1,057

597.0
1,209

65.4
96

6.40
7.30

6.40
7.00

6.50
7.30

6.30
7.10

0.15
0.21

4.10
4.10

4.00
3.90

4.10
4.00

4.00
3.90

0.77
0.09
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Results
In Exp.1 (Table 1), WBC concentration was higher (P <
0.05) in NCEO1 and NCEO0.5 groups than those in PC
and NCEOB1 groups at 2nd week. Lymphocyte counts
was greater (P < 0.05) in NC than that in NCEO1 group,
however, it was lower (P < 0.05) in NC group than that
in NCEO0.5 group at 6th week. IgG concentration was
only affected at 2nd week, with NCEO0.5 group showed
a negative (P < 0.05) effect when compared to NC group.

Table 1. Effects of EO supplementation on blood
profiles in weanling pigs (Exp.1)

Conclusions
The current study suggested that EO supplements did not
affect RBC concentration, but WBC levels are greater in
groups treated with 0.1% EO supplementations than that
treated with antibiotics supplementation.
References
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Materials and Methods
In Exp.1, 125 pigs (BW = 6.21 ± 0.20 kg) were allotted
to 5 treatments: 1, NC (antibiotics free diet); 2, PC (NC
diet + 44 ppm tylosin); 3, NCEO1 (NC diet + 0.1% EO);
4, NCEOB1 (NC diet + 0.1% EO (with 0.3% Benzoic
acid)); and 5, NCEO0.5 (NC + 22 ppm tylosin and
0.05% EO). There were 5 pigs per pen and 5 pens per
treatment for a 6 week-trail. In Exp.2, 96 pigs (BW =
23.94 ± 0.41 kg) were allotted to 4 dietary treatments in a
2×2 factorial design for a 16 week-trail. There were 6
replicates with 4 pigs per pen. Diets included: 1, low
nutrient density (LC); 2, low nutrient density with 0.01%
EO (LCEO); 3, high nutrient density (HC); and 4, high
nutrient density with 0.01% EO (HCEO). Blood samples
were collected on at 0, 2nd, 4th, and 6th week in Exp.1,
and at the end of 6th and 16th week in Exp.2. All blood
samples were centrifuged for 30 min at 2000×g and 4 °C
to separate the serum, after which the IgG, white blood
cell (WBC), red blood cell (RBC), and lymphocyte were
assessed using an automatic biochemistry analyzer
(HITACHI 747, Japan).

In Exp.2 (Table 2), EO supplementation had no effects
(P > 0.05) on blood profiles among dietary treatments.

IPVS 2012 KOREA
NP-198

| Swine Production/Nutrition/Feed-NUTRITION|
®

Efficacy of a Bycox plus iron suspension formulation for the control of neonatal porcine coccidiosis
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Introduction
Coccidiosis caused by Isospora suis is one of the most
common causes of diarrhea in suckling piglets in the first
weeks of life. Currently the metaphylactic application of
the symmetrical triazintrion toltrazuril (contained as
active ingredient in a 5% oral suspension, Baycox®), is
considered to be the most effective control of infection.
Suckling piglets need iron supplementation in the first
days of life. Therefore a combination formulation of an
effective coccidiocide with iron would be useful when
coccidiosis control has to be conducted. In the current
study, the efficacy of an oral toltrazuril-iron combination
suspension was evaluated against the oral toltrazuril
suspension (Baycox® 5%).
Materials and Methods
In order to investigate and compare the efficacy of the
toltrazuril-iron combination formulation with Baycox®
(5.0% toltrazuril) in an experimental model of neonatal
coccidiosis1, 36 piglets from 6 litters were infected with
1,000 oocysts of I. suis each on the first day of life
(d.o.l.) and treated 2 days post infection either with 20
mg of toltrazuril/kg of body weight of the combination
formulation (5.0 % toltrazuril + 22.8 % active iron as
iron dextrane; n=12) or with 20 mg of toltrazuril/kg body
weight (Baycox® 5% suspension; n=12). 12 animals
(control group) were sham-treated with tap water.
McMaster countable oocyst excretion (as oocysts per
gram of feces; OPG) and fecal score (1-4 with 3 and
4=diarrhea) were monitored from the 5th to the 17th d.o.l,
body weights were recorded on the day of birth and
weekly until the 22nd d.o.l.
Results
Piglets in the control group excreted oocysts from the 6 th
d.o.l. for 2-8 days with a peak on the 7th-8th d.o.l.
(maximum OPG: 1.3x106), while no excretion was noted
in the toltrazuril-iron combination and the Baycox®
groups. The average fecal score was >2 from the 9 th to
the 13th d.o.l. with diarrhea prevalences of 75%-83.3%
on the 9th–11th d.o.l. in the control group while it was
never >1.1 in the toltrazuril-iron combination and the
Baycox® groups where no diarrhea was noted (Figure 1).
While piglets in the control gained 255% weight from
the 1st to the 22nd d.o.l. the treated animals gained 385%
on average in both groups. The tolerability of both
toltrazuril formulations was good. No adverse effects of
treatment were noted.
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Figure 1. average fecal score during the study

Conclusions and Discussion
The applied toltrazuril-iron suspension formulation had
the same efficacy as Baycox® when applied 2 days after
experimental infection of newborn piglets with
sporulated oocysts of Isospora suis and could completely
suppress oocyst shedding and diarrhea.
References
1. Mundt H.C. et al., 2006, Parasitol Res 98, 167-175.
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Introduction
About 70% of the total cost of 1 kg of meat consists of
feed cost. Due to large demand for biofuel production, an
increasing worldwide prosperity and limited harvest, the
grain prices are rapidly increasing. Because of this raw
material cost increase, pig producers aim to get a
maximum of nutrients from the currently used raw
materials into the animals. Also new methods are being
investigated; methods that allow the use of less, yet
upgraded, attractive raw materials. Enzymes can play an
important role in this.
Hostazym® X, a non GMO multi-enzyme complex,
produced via a solid state fermentation process was
tested in 3 trials in fattening pigs to study the efficacy of
this enzyme in diets containing different combinations of
cereals.

Control

Control + Hostazym® X

P value

Weight, begin trial

34.3

34.2

0.958

Weight, end trial

92.6

93.0

0.773

ADG, 0-74 d

0.783

0.787

0.775

Feed intake, 0-74 d

2.34

2.27

0.061

FCR, 0-74 d

2.99a

2.89b

0.044

TRIAL B

Control

Control + Hostazym® X

P value

Weight, begin trial

37.5

37.4

0.982

Weight, end trial

93.0

93.6

0.773

ADG, 0-74 d

0.742

0.750

0.489

Feed intake, 0-74 d

2.26

2.21

0.220

FCR, 0-74 d

3.05a

2.94b

0.049

TRIAL C

Control

Control + Hostazym® X

P value

Weight, begin trial

30.2

30.2

0.995

Weight, end trial

86.1

88.4

0.520

ADG, 0-74 d

0.726

0.758

0.174

Feed intake, 0-74 d

2.05

2.06

0.864

a

b

0.039

FCR, 0-74 d

2.83

2.72

a,b: Different superscripts within one row means significant difference (P<0.05)

Conclusions and Discussion
The effect of NSP enzymes in diets is based on 2 main
principles: reduction in intestinal viscosity and the cage
effect (complex carbohydrates structures in cell walls are
broken down by the enzyme added and nutrients become
available for digestion).
In this trial, it is clearly shown that the addition of
Hostazym® X to the diet of fattening pigs, regardless of
the feed composition (i.e. wheat or barley), can
significantly improve the FCR.
This means that Hostazym® X is capable of reducing
possible negative effects entailed by the feed formulation,
leading to a better use of the nutrients present, thus
reducing the production cost.
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Results
Adding Hostazym® X at 1,500 EPU per kg of feed
resulted in a significant positive effect on the FCR in all
3 trials (P<0.05). Everywhere, the numerical growth in
the Hostazym® X groups was higher than in the control
groups, and also the feed intake was lower (no
significance).

TRIAL A

Poster Sessions

Materials and Methods
The study was carried out on three farms in Monzon,
Spain. All farms used landrace x large white x piétrain.
In all trials, sows and castrates were divided into 2
groups, placed in pens and allocated to a treatment
schedule. For each treatment, 20 pens were used
(replicates).
The 1st trial (A) used 517 pigs (75 days old, 34.3 kg), the
2nd trial (B) had a total of 574 pigs (age: 75 days, 37.5
kg) and the 3rd trial (C) used 408 pigs (age: 75 days, 30.2
kg). In all trials 2 mash feed types were used: a grower
feed (A: for 60 days, B: for 58 days, C: for 53 days) and
a finisher feed (A: last 14 days, B: last 16 days, C: last 23
days). The NSP enzyme used was Hostazym® X 15,000
(conc. 1,500 EPU per kg of feed, i.e. 100 grams per ton
of feed). Hostazym® X was applied on top in all 3 trials.
Statistical analysis was performed by using SAS
software, release 8.0 (SAS, 2001, Cary North Carolina:
SAS Institute Inc., USA).

Table 1. Comparison of numerical growth and feed intake,
control vs. control + 1,500 EPU Hostazym® X age.
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Introduction
Insulin-like growth factor-1 (IGF-1) is thought to be an
important mediator in protein accretion1. There are
several factors that can influence IGF-1 content in
animals. Recent research has demonstrated that a
complementary feed, Lianol®, based on highly digestible
fermented potato protein increases IGF-1 plasma levels
in pigs (IPVS 2010). This research focuses on the effect
of this product on lean meat percentage in fattening pigs.
For the animal it is three times more energy efficient to
produce lean meat or muscle than it is to produce fat.
Therefore, this study will also focus on production
parameters during the fattening stage (25 kg until
slaughter).
Materials and Methods
This research is a summary of two consecutive wellcontrolled field trials performed on the same farm in
Belgium. The first trials started in February 2010 and the
second trial started in July 2010. The animals originate
from Large White x Landrace sows and a Belgian
Piétrain boar. Each trial phase consisted of 720 animals,
equally distributed between a control group and a
Lianol® group. The animals were housed in the same
compartment. All animals entered the trial at the same
moment. The diets were equally formulated. The Lianol®
group diet was supplemented with 300 grams of Lianol ®
Solapro per ton of feed for pigs from 40 kg until
slaughter. The daily gain, feed conversion (FCR),
mortality and lean meat percentage on the carcass were
evaluated.
Results
In both trials, the average daily gain increased from
684.5 g to 700.3 g/day in the first trial and from 661 g to
689.5 g/day in the second trial. In the first trial the lean
meat percentage increased from 59.36 to 60.56% in the
control group and Lianol® group respectively. In the
second trial, this percentage increased from 59.62 to
60.43% in the control group and Lianol® group
respectively. As a consequence of the higher lean meat
percentage, the FCR had improved by 5% in the Lianol®
group in both trials.
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Table 1. The effect of adding 300 grams of Lianol®
Solapro per ton of fattening pig feed on production
parameters in fattening pigs from 40 kg live weight until
slaughter.
TRIAL 1
Control
Lianol®

TRIAL 2
Control
Lianol®

Date in

2/02/2010

2/02/2010

7/07/2010

7/07/2010

Date out

11/06/2010

10/06/2010

1/12/2010

3/12/2010

Weight in

28.47 kg

27.92 kg

24.845 kg

24.31 kg

Weight out

115.78 kg

117.85 kg

122.64 kg

127.68 kg

Daily gain

684.5 gr

700.25 gr

661 gr

689.5 gr

2.79

2.65

2.74

2.61

1.67%

1.11%

1.67%

0.84%

94.48 kg

96.01 kg

99.01 kg

102.91 kg

14.6 mm

14.5 mm

15.3 mm

15.9 mm

59.36%

60.56%

59.62%

60.43%

FCR
Mortality
Carcass
weight
Backfat
thickness
Lean meat

Conclusions and Discussion
Previous research already demonstrated the positive
influence of Lianol® on the IGF-1 levels in pigs. IGF-1 is
an important mediator in protein accretion. This trial
demonstrated that the supplementation of fattening feed
with Lianol® Solapro in pigs from 40 kg of body weight
onwards, improved the lean meat percentage.
Consequently, the FCR in fattening pigs improved.
Under Belgian conditions, this improved lean meat
percentage gained an extra benefit of 2.7 € per carcass in
the first trial and 2.2 € per carcass in the second trial. On
top of that, the improved feed conversion resulted in
another extra benefit of 2.9 € and 4.0 € per slaughtered
pig in the first and second trial respectively.
References
1. Boyd and Bauman: 1989, In: Campion et al.: Animal
Growth Regulation, 257-293.
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Fermented potato protein enhances immunoglobulin levels and reduced pre-weaning mortality in piglets
D Smulders1, A Kanora1
Huvepharma NV, Antwerp, Belgium, dennis.smulders@huvepharma.com

19,00%

32,0
31,0

18,00%

30,0
17,00%
16,00%
15,00%

29,0
28,0
27,0

26,0
14,00%
13,00%

17,90%

14,50%

Control

Lianol

25,0

24,0

26,4

30,8

Control

Lianol

Conclusions and Discussion
This trial confirms the findings in previous research
which demonstrated that Lianol® Colostro is able to
reduce pre-weaning mortality in newly born piglets. One
of the hypotheses is that piglets treated with this new
complementary feed have a higher colostrum intake. One
way of demonstrating colostrum uptake in piglets is the
determination of plasma immunoglobulin content.
This trial demonstrates that Lianol® Colostro is able to
significantly improve the IgG level in newly born piglets.
This can explain the reduced pre-weaning mortality.

June 11 (Mon)

Results
The IgG level in piglets increases significantly (P <0.04,
SEM= 1.76) from 26.4 mg/ml in the control group to
30.8 mg/ml in the Lianol® group. The pre-weaning
mortality was 17.9 and 14.5% in the control and Lianol ®
group respectively. This difference was statistically
significant at P <0.06.
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Materials and Methods
This trial was performed at Pig Innovation Centre,
Sterksel, The Netherlands. A group of 504 piglets was
divided into a control and a Lianol® treatment group. All
piglets were individually ear tagged at birth. Piglets were
allocated to a treatment within a litter. In the first litter,
the heaviest male piglet was allocated to the control
group, the last but one heaviest piglet to the Lianol ®
group, and so on. The same technique was used for the
female piglets. In the following litter, the same procedure
is used, but the heaviest piglet was now allocated to the
Lianol® group, the last but one heaviest piglet to the
control group, and so on.
The control group received 1 ml of tap water within 2
hours after birth and 1 ml 12 hours later. The Lianol®
group received the same amount of Lianol® Colostro
instead of tap water. Piglets were weaned at an age of 27
days.
At day 4, the plasma IgG content was determined with a
DAS-ELISA test (Colostrum Quality CounterTM).
Statistical difference between treatments was determined
by general analysis of variance method.
Pre-weaning mortality was monitored and statistical
differences were analyzed via binomial regression
analysis. Differences in IgG were determined by general
analysis of variance method.

Figure 1. The effect of administering Lianol® Colostro
to newly born piglets on IgG content at the age of 4 days
and on pre-weaning mortality.

IgG (mg/ml)

Introduction
Due to increased prolificacy, one of the main
contemporary issues in sow reproduction is decreasing
piglet birth weight. In weaker farrowing piglets,
colostrum intake is even more essential to guarantee a
healthy immune status. A low birth weight hampers the
ability to suckle, which will result in lower colostrum
intake. Previous research has demonstrated that Lianol ®
Colostro, based on a highly digestible fermented potato
protein, was able to significantly reduce neonatal piglet
mortality. One of the hypotheses is that this new
feedstuff stimulates the suckling behavior of newly born
piglets.
In the present trial, this hypothesis is tested by
determining the plasma immunoglobulin G (IgG) level
and pre-weaning mortality.

Preweaning mortality

1
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Fermented potato protein enhances weaning pig performance; comparison with antibiotic treatment

1

D Smulders1, A Kanora1
Huvepharma NV, Antwerp, Belgium, dennis.smulders@huvepharma.com

Introduction
Previous research demonstrated a positive effect of
Lianol®, a complementary feed based on fermented
potato protein, on plasma insulin-like growth factor-1
(IGF-1) levels (IPVS 2010) in pigs. Saleri et al. (2001)
and Kraetzl et al. (1994) reported a positive interaction
between IGF-1 levels and growth performance in pigs.
This trial investigates the effect of this new
complementary feed on weaning piglet performance for a
3 week period post-weaning.
Materials and Methods
This trial was performed at Leeds University, UK. There
was a farm history of E.coli and flu infections. A group
of 138 newly weaned piglets was divided into 3
treatments (6 replicates per treatment); a negative control
group receiving standard feed for the first 3 weeks postweaning; a positive control group in which the feed was
supplemented with 3 kg Trimediazin (375 g sulfadiazine
and 75 trimethoprim)/mT during the first 3 weeks postweaning; a Lianol group in which the feed was
supplemented with 1.5 kg Lianol® Solapro/mT during
the first 2 weeks, the 3rd week post-weaning. The latter
received the same feed as the negative control group.
The daily gain, feed conversion (FCR) and cost per kg
gain was evaluated during the first 3 weeks post-weaning.
Differences between treatments were determined by
general analysis of variance method.
Results
The daily gain in the control group is 284±30 g/day. In
the Lianol® group the daily gain increased to 298±40
g/day and in the positive control group to 316±42 g/day.
FCR was significantly lower in the Lianol® (1.10±0.127)
and positive control group (1.09±0.075) compared to the
negative control group (1.18±0.044). Compared to the
negative control, the cost per kg gain was 5 and 6%
lower in the positive control and Lianol® group
respectively.

Figure 1. The effect of adding 1.5 kg Lianol Solapro®
per ton of weaning feed during the first 2 weeks postweaning on feed intake and daily gain during the first 3
weeks post-weaning. The results were compared to a
negative and a positive (3 kg/ton Trimediazine) control.
390
370
350

330
310

290
270
250
230

334

284

324

Control

298

Lianol

Feed intake (g/d)

343

316

Positive control

Daily gain(g/d)

Figure 2. The effect of adding 1.5 kg Lianol Solapro ®
per ton of weaning feed during the first 2 weeks postweaning on feed conversion and the cost per kg gain
relative to the negative control during the first 3 weeks
post-weaning. The results were compared to a negative
and a positive (3 kg/ton Trimediazine) control.
1,25
1,2

a

1,15

b

b

1,1
1,05

a

1

ab

0,95

b

0,9

0,85
0,8

1,18

1,00

Control
FCR

1,1

0,95

Lianol

1,09

0,94

Positive control

Cost/kg gain (relative to control)

Conclusions and Discussion
The supplementation of the post-weaning feed with
Sulfadiazin and Trimetoprim for 3 weeks clearly
improved piglet post-weaning performance and cost per
kg gain. The inclusion of 1.5 kg Lianol® Solapro per mT
during the first 2 weeks post-weaning resulted in a
similar improvement.
References
1. Kraetzl et al.: 1994, J Anim Physiol Anim Nutr 71,
1–14.
2. Saleri et al.: 2001, Reprod Nutr Dev 41, 163-172
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Europe Feed Optimization Summary of Full Value Pigs Survey
Ginger Pelger1, Susana Lapuente1, Jan Jourquin1, Geoffrey Labarque1
1
Elanco, Greenfield, IN USA
Introduction
Feed is the largest variable cost associated with raising a
pig from weaning to market weight.1 Feed utilization can
also be impacted by disease and management factors.
The choice of raw ingredients and their quality can affect
production costs as well. Feed optimization is
determining the best feedstuffs based on efficiency of the
pig and also quality of the desired carcass.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
Europe translated as necessary. Surveys were either
administered as an internet site or completed by hand.
Entries were validated and transferred by a third-party
for summarization. All surveys were completed within 7
months of each other.
Results
A total of 46 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Q3. What is your typical percent Margin Over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (32)
1-20
21-40
41-60
61-80
>81
34.4%
46.9%
18.8%
0%
0%

Discussion
Feed has been estimated at 75% of the cost of raising a
pig2 and the majority of survey respondents reported
from 61-80%. Most of the respondents also agree that
this percentage will continue or grow in the next three
years. While reducing disease was mentioned to improve
feed utilization, it is difficult for many herds to manage.
Changing nutrition and adjusting feeders (limiting intake
or reducing feed wastage) are two management decisions
that can occur on almost all farms and are well within the
producer’s influence. While most respondents are
working in low margin situations (81.3% are less than
40% MOFC), feed usage can be the difference between
profit and loss. The correct definition of Full Value Pigs
is 90% of optimum MOFC as it is the only choice that
determines profitability.
References
1. Hofstrand, D. Impact of Rising Feed Prices on Pork
Profitability. AgMRC Renewable Energy Newsletter.
April 2009.
2. Thaler, B. Tokach, M.
www.usporkcenter.org/userfiles/file/nsng/nsngpurchasing%20high%20quality%20feed%20indredie
nts(1).pdf. Accessed 2011.
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Q2. Over the next 3 years, do you expect feed as a
percentage of total production cost to? (45)
Decrease by 5% or more
2.2%
Decrease by 1-4%
15.6%
Stay about the same
42.2%
Increase by 1-4%
28.9%
Increase by 5% or more
11.1%

Q5. What is your definition of Full Value Pigs? (39)
Pigs with no sort loss
23.0%
Pigs that achieve at least 90% of maximum
43.6%
MOFC
Pigs shipped to my primary packer
2.6%
Pigs receiving no discounts on my
30.8%
marketing grid
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Q1. In your experience, feed represents about what
percentage of the total cost of raising a pig? (44)
<40
2.3%
41-50
2.3%
51-60
13.6%
61-70
47.7%
71-80
27.3%
>81
2.3%
Unknown
4.5%

Q4. In the past year, what has had the most positive
impact on your ability to optimize feed? (44)
Changed genetics
9.1%
Improved animal health
59.1%
Limited feed intake
2.3%
Adjusted feeders
20.5%
Used a feed additive
0%
Changed nutrition
11.4%
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United States and Canada feed optimization summary of Full Value Pigs survey
Ginger Pelger1, Isabelle Moreau1, Tom Marsteller1, Matthew Ritter1, Kevin Eggers1
Elanco, Greenfield, IN USA
Introduction
Feed is the largest variable cost associated with raising a
pig from weaning to market weight.1 Feed utilization can
also be impacted by disease and management factors.
The choice of raw ingredients and their quality can affect
production costs as well. Feed optimization is
determining the best feedstuffs based on efficiency of the
pig and also quality of the desired carcass.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
the United States and Canada, translated as necessary.
Surveys were either administered as an internet site or
completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 285 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In your experience, feed represents about what
percentage of the total cost of raising a pig? (275)
<40
2.2%
41-50
11.6%
51-60
17.5%
61-70
39.3%
71-80
18.5%
>81
5.1%
Unknown
5.8%
Q2. Over the next 3 years, do you expect feed as a
percentage of total production cost to? (276)
Decrease by 5% or more
7.2%
Decrease by 1-4%
7.6%
Stay about the same
31.5%
Increase by 1-4%
34.1%
Increase by 5% or more
19.5%
Q3. What is your typical percent Margin Over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (260)
1-20
21-40
41-60
61-80
>81
39.6%
40.4%
15.0%
5.0%
0.0%
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Q4. In the past year, what has had the most positive
impact on your ability to optimize feed? (274)
Changed genetics
8.4%
Improved animal health
36.5%
Limited feed intake
2.9%
Adjusted feeders
23.7%
Used a feed additive
6.9%
Changed nutrition
21.5%
Q5. What is your definition of Full Value Pigs? (274)
Pigs with no sort loss
12.8%
Pigs that achieve at least 90% of
25.5%
maximum MOFC
Pigs shipped to my primary packer
17.2%
Pigs receiving no discounts on my
45.6%
marketing grid
Discussion
Feed has been estimated at 75% of the cost of raising a
pig2 and the majority of survey respondents reported
from 61-80%. Most of the respondents also agree that
this percentage will continue or grow in the next three
years. While reducing disease was mentioned to improve
feed utilization, it is difficult for many herds to manage.
Changing nutrition and adjusting feeders (limiting intake
or reducing feed wastage) are two management decisions
that can occur on almost all farms and are well within the
producer’s influence. While most respondents are
working in low margin situations (80.0% are less than
40% MOFC), feed usage can be the difference between
profit and loss. The correct definition of Full Value Pigs
is 90% of optimum MOFC as it is the only choice that
determines profitability.
References
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Latin America feed optimization summary of Full Value Pigs survey
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Introduction
Feed is the largest variable cost associated with raising a
pig from weaning to market weight.1 Feed utilization can
also be impacted by disease and management factors.
The choice of raw ingredients and their quality can affect
production costs as well. Feed optimization is
determining the best feedstuffs based on efficiency of the
pig and also quality of the desired carcass.

Q4. In the past year, what has had the most positive
impact on your ability to optimize feed? (101)
Changed genetics
18.8%
Improved animal health
51.5%
Limited feed intake
5.0%
Adjusted feeders
14.9%
Used a feed additive
13.9%
Changed nutrition
22.8%

Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Latin
American countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.

Q5. What is your definition of Full Value Pigs? (43)
Pigs with no sort loss
18.6%
Pigs that achieve at least 90% of maximum
46.5%
MOFC
Pigs shipped to my primary packer
0%
Pigs receiving no discounts on my
41.9%
marketing grid

Results
A total of 104 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

feed as a
9.0%
20.0%
22.0%
25.0%
24.0%

Acknowledgement
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Q3. What is your typical percent Margin Over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (75)
1-20
21-40
41-60
61-80
>81
44.0%
24.0%
10.7%
21.3%
0%

Happy Pigs - Healthy People

559

June 11 (Mon)

Q2. Over the next 3 years, do you expect
percentage of total production cost to? (100)
Decrease by 5% or more
Decrease by 1-4%
Stay about the same
Increase by 1-4%
Increase by 5% or more

References
1. Hofstrand D: Apr 2009, AgMRC Renewable Energy
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2. Thaler B et al.: accessed 2011,
www.usporkcenter.org/userfiles/file/nsng/nsngpurchasing%20high%20quality%20feed%20indredie
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Q1. In your experience, feed represents about what
percentage of the total cost of raising a pig? (104)
<40
0%
41-50
0%
51-60
2.9%
61-70
18.3%
71-80
74.0%
>81
4.8%
Unknown
0%

Discussion
Feed has been estimated at 75% of the cost of raising a
pig2 and the majority of survey respondents reported
from 61-80%. Most of the respondents also agree that
this percentage will continue or grow in the next three
years. While reducing disease was mentioned to improve
feed utilization, it is difficult for many herds to manage.
Changing nutrition, using feed additives and adjusting
feeders (limiting intake or reducing feed wastage) are all
management decisions that can occur on almost all farms
and are well within the producer’s influence. The correct
definition of Full Value Pigs is 90% of optimum MOFC
as it is the only choice that determines profitability.
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Effects of a blend of essential oils on post-weaning growth performance of piglets
Young Chul Jung1, Tobias Steiner2
Jung P&C Institute, Yongin-City, Korea, Republic of, 2Biomin Holding GmbH, Herzogenburg, Austria
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Introduction
Phytogenic feed additives are plant-derived substances
derived from herbs or spices and containing natural,
biologically active principles. Phytogenic feed additives
are considered a potential alternative to replace antibiotic
growth promoters in pig diets (Windisch et al., 2008).
Materials and Methods
A total of 360 weanling crossbred (Duroc x Yorkshire x
Landrace) pigs with an initial body weight of 6.7 kg,
weaned at 23 days of age, were used in 28-d growth
feeding experiment. Pigs were randomly allocated to one
of three experimental treatments. Each treatment had 30
pigs per pen and 4 replications (pens). Treatments were:
(1) T1: Negative control (commercial diet based on corn
and soybean meal), (2) T-2: Positive control (commercial
basal diet + 100 mg/kg apramycin/ton) and (3) T-3: PEP
(commercial diet + 125 mg/kg Biomin® P.E.P. 125). The
antibiotic or phytogenic additive in T-2 and T-3,
respectively, were added at the expense of corn. Each
pen was equipped with a self-feeder and a nipples
drinker to provide ad libitum access to feed and drinking
water. A 2-phase feeding program was implemented with
Phase 1 diet fed from 0-14 d and Phase 2 diet fed from
14-28 d post-weaning weaning (Table 1). All
experimental diets were fed in crumbled. Pig body
weights were recorded on day 0, 14 and 28 post-weaning
and feed refusals were recorded continuously. The
dataset was analyzed using the GLM procedure of SAS
(1998) with pen as experimental unit.
Results
There were no differences in body weight (Table 1),
which can be attributed to the limited duration of the
experiment of only 4 weeks. Compared to T-1 and T-3,
overall average daily gain was reduced (P<0.05) in T-2.
In comparison with T-2, feed conversion ratio
(feed/gain) tended (P=0.07) to be improved by
supplementation of the diets T-3 with the phytogenic
feed additive, whereas T-1 was in-between. Mortality of
T-3 was 0%, whereas that of T-1 and T-2 was 2.5 and
1.7%, respectively.
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Table 1. Effects of essential oils on post-weaning
growth performance of pigs
T-1
Body weight (kg)
D0
7.45
D14
12.67
D28
20.79
Average daily gain (g)
D0-14
385
D14-28
584A
D0-28
485a
Feed intake (g)
D0-14
542
D14-28
1091A
D0-28
816
Feed/gain
D0-14
1.48
D14-28
1.89AB
D0-28
1.72AB
Mortality(%)
D0-D28
2.5

Treatments1
T-2

T-3

7.03
12.53
19.49

S.E.M.

Pvalue

7.42
13.07
21.03

1.263
2.137
2.977

0.758
0.763
0.895

372
490B
431b

413
572AB
492a

84.0
506
23.8

0.628
0.133
0.029

563
1063AB
813

519
1025B
772

46.5
40.3
42.7

0.529
0.130
0.800

1.44
2.21B
1.83B

1.37
1.81A
1.62A

0.366
0.242
0.139

0.930
0.172
0.150

1.7

0

-

-

1

T-1: Negative Control; T-2: Apramycin (100 mg/kg); T-3: Phytogenic
feed additive (125 mg/kg)
a,b
Within a row, means with different small superscript letter differ
(P<0.05)
A,B
Within a row, means with different capital superscript letter tend to
differ (P<0.1)

An economic calculation was based on actual feed prices
in Korea. Feed cost per kg of weight gain amounted to
1154.7 (100%), 1291.9 (111.9%) and 1099.6 (95.2%)
KRW in T-1, T-2 and T-3, respectively.
Discussion
In conclusion, supplementation of diets with a
phytogenic feed additive has potential to improve postweaning growth performance in pigs, and reducing
mortality, hence representing an alternative to antibiotic
growth promoters.
References
1. Windisch, W., Schedle, K., Plitzner, C., Kroismayr,
A. (2008) Use of phytogenic products as feed
additives for swine and poultry. J. Anim. Sci. 86 (E.
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Effect of hygiene and disinfection procedures on health and productivity of fattening pigs
Michiels A.1, Del Pozo Sacristán R.1, Sierens A.1, Demeyer P.2, Vanransbeeck N.2, Ulens T.2, López Rodriguez1
A, Maes D.1
1
Unit Porcine Health Management, Department of Reproduction, Obstetrics & Herd Health, Faculty of Veterinary
Medicine, Ghent University, Merelbeke, Belgium
2
Technology and Food Science Unit, Institute for Agricultural and Fisheries Research (ILVO), Merelbeke, Belgium
Introduction
Hygienic measures are essential in modern pig
production. A clean environment may reduce the
infection pressure and improve the health and production
results of the pigs (1). It can also contribute to the
prevention of transmission of pathogens. This study
aimed to determine the influence of hygiene measures on
health and performance parameters of fattening pigs
under Belgian farming conditions.

Table 1. Respiratory disease score (RDS), Mortality
(Mor.), days of antimicrobial treatment (DAT) from 10
to 18 weeks and average daily weight gain (ADG; 1018w and 10-28w) in the 4 groups: traditional dry
cleaning, traditional wet cleaning, low emission dry
cleaning, low emission wet cleaning. Different
superscripts within a row are statistical different
(P<0.05).
Traditional
Dry
Wet
(n=121)
(n=109)
2.4±2.1
3.5±3.8
3.2
6.8
0.0±0.0a
0.8±0.3b

RDS
Mor.(%)
DAT
ADG
10-18w 733 ± 102a
10-28w
728±81

702±111b
734±83

Low emission
Dry
Wet
(n=131)
(n=113)
3.2±1.9
4.2±2.6
1.5
4.2
0.0 ± 0.0a
0.2±0.5c
686 ±116b
719±87

710±106a,b
718±81

Conclusions
The present study could not show a positive effect of
cleaning and disinfection procedures on the measured
animal health and productivity parameters. Similarly,
health and performance were not significantly better in
compartments designed to lead to lower levels of stable
gases. The present study will be extended by including
more animals, and by analyzing different air quality
parameters.

Results
The results of RDS, mortality, DAT and ADG are
presented in Table 1. There were no significant
differences between groups for the RDS and mortality.
The mortality in the TW compartments was higher,
mainly because of runt pigs during the first 8 weeks. For
DAT, we noticed that the animals in the wet
compartments were more treated than the others (most in
TW). The highest ADG during the entire fattening period
(10-28 weeks) was observed in the TW group (P>0.05).
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Materials and Methods
A closed pig farm comprising 210 JSR-hybrid sows and
practicing a 4-week batch production system for the
sows was selected. In total, 493 ten-week-old pigs were
randomly allocated into 8 compartments. Four of them
were traditional (T) compartments with a slatted floor, 4
others were built in the same way, except for the manure
channels which were designed in a special way to reduce
emission (E) of ammonia from the manure pit. Before
the pigs were placed in the compartments, 2 T and 2 E
compartments were cleaned dry without disinfection (dry
D), whereas 2 T and 2 E compartments were thoroughly
cleaned with a high pressure cleaner and disinfected with
Virocid® (wet W). The piglets were vaccinated against
Mycoplasma hyopneumoniae at 1 and 3 weeks (Suvaxyn
Mhyo®) and porcine circovirus type 2 at 3 weeks
(Porcilis PCV®). Deworming was practiced every 8
weeks using levamisole in the drinking water from 8
weeks of age onwards.
The health and performance of the animals were
monitored throughout the entire fattening period (10-28
weeks). Parameters included: a respiratory disease score
(RDS), mortality, days of antimicrobial treatment (DAT)
and average daily weight gain (ADG) (2). To assess
ADG, pigs were weighted individually at 10, 18 and 28
weeks of age. Possible differences between the groups
were analyzed using analysis of variance (continuous
variables) or logistic regression analysis (mortality).

For the first 8 weeks of the fattening period (10-18
weeks), ADG was significantly higher in the TD group
(P<0.05).
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Introduction
Zinc plays an important role in the male reproductive
system, it is essential for both, the development of the
gonads and for the normal course of spermatogenesis.4
Testosterone is absolutely essential for the onset of
sexual maturity, and peripheral testosterone level has
been well correlated with the testicular development,
puberty, sexual maturity and sperm production2. The
synthesis of testosterone and activity are zinc-dependent
mechanisms. Other connections exist between zinc and
testosterone: 5a-reductase, an enzyme that converts
testosterone into an active metabolite, DHT, is activated
by a low zinc intake, but inhibited by an excessive
amount1. The objective of this study was to determine
the effect of dietary supplementation with Zn in the
serum testosterone levels in young male pigs.
Materials and Methods
Twenty-one young male, 3-months-old (York-Landrace
breed crossbred) individually housed. One group was fed
the basal diet (T1 = BD: 25 ppm of Zn), and the others
groups were fed the T1 supplemented with inorganic
sources of Zn: T2 = T1 + ZnSO4 150 ppm and T3 = T1 +
ZnO 150 ppm. The experimental diets were formulated
to meet or exceed recommendations the NCR, 1998.
Blood sampling for Testosterone (T) level analysis were
collected from 7 pigs per treatment via the anterior vena
cava into 9-ml vacutainer tubes. Plasma was obtained by
centrifugation at 1000×g for 15 min and stored at −20°C
until analyses. Testosterone was assayed using the
testosterone ELISA kit DE1559 (Demeditec, Kiel,
Germany), which measures the total testosterone in
plasma. Values were expressed in ng/ml. The statistical
analysis was performed by SAS procedure. A completely
randomized design with MIXED procedure was used; the
treatment and time means were compared with Tukey
test.
Results
Supplementation with ZnSO4 increased the serum
testosterone levels: T2=2.23ng/ml; T1=1.81ng/ml; T3=
1.61ng/ml respectively, but were not different (P>0.28)
between treatments. Zn source did not affect increased
the serum testosterone levels in the young boars, those
pigs fed the diet supplemented with ZnSO4 150ppm
tended to have higher testosterone level than those fed
diets supplemented with ZnO 150ppm and BD.
Moreover, it is evident that the serum testosterone levels
increased with time (see Table 1) in this pigs, being
significantly greater in the first period and the third
period sampling (P<0.001).
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Table 1. Serum testosterone levels
Treatment
T1
T2
T3
SEM
P =F
Time*
Treatment

Time

x
1.81
2.23
1.61
1.41

1
0.78b
1.38b
0.87b

2
2.11a
2.17a
1.63a
1.31

3
2.55a
3.14a
2.33a

0.99

0.75

0.25

SEM

P=F
Time

0.24

<0.001
<0.001
<0.001

a, b

Means within a row with different superscripts differ
(P=0.001), columns with different letters represent
(P=0.05).
Discussion and Conclusions
The results obtained in this study, clearly showed that
supplementation dietary with Zn at a concentration of
150 ppm of ZnO or ZnSO4 were not different (P>.05) in
the serum testosterone levels. Nevertheless, the (T)
concentrations found in this study were among the rates
reported in literature ranging from 0.73 to around
50ng/ml, which depend on the age, breed and season.
Park and Lee (1984)3 reported that the (T) concentrations
were lower than 1ng/ml in boars with less than 50 kg
body weight, which then increased to 1.15ng/ml and
remained fairly constant thereafter2. White boars at 1
year of age (2.38ng ⁄ml; Louis et al. 1994a,b) and
Meishan–White composite boars at 180 days of age (4.7
± 0.3ng⁄ml; Zanella et al. 1999), which may be on
account of the differences in genetic basis, blood
collection time assay methods5. In conclusion, long-term
dietary supplementation with Zn, apparently not
increased to the serum testosterone levels in the young
boars. However, future studies are required to determine
if supplementation prolonged with Zn regardless the
inorganic source used, that is enough to alter the
reproductive performance in these boars.
References
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32:363-82.
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5. Ren D. et al. 2009. Reprod Dom Anim 44; 913–919.

Poster Sessions

NP-209

| Swine Production/Nutrition/Feed-SWINE PRODUCTION|

Prediction of live body weight using girth measurement in pigs
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Introduction
Animal weight prediction using body measurements is used
in various species to compensate for the absence of a
weighing scale. However, precise weight evaluation in pigs
might be useful for farm management.
Girth measurement is more precise than visual estimation3.4.,
and it is also simpler than the use of multiple body
measurements1.2.4..
The aim of this study is to provide a recent reference for
weight prediction in fattening pigs using girth measurement.

end of fattening: Chinese crossed European sows bred with
Pietrain boar R²=0,823 (333 pigs) and Large White Landrace
sows bred with Pietrain boar R² = 0,817 (65 pigs).
Figure 2. End of fattening - Data, Equation 2, Confidence
Interval and Fluctuation Interval.

Materials and Methods
In 2 French farms, 52 pigs at entry into fattening and 398 near
the end of the fattening period were individually identified
and weighed. Their girth was measured, using a tape placed
behind the elbow tips (Figure 1). The relation between body
weight and girth measure (GM) was then addressed using
standard least squares regression, with calculation of the
coefficient of determination (R²).
Figure 1. Girth measurement.
Equations n°1 and 2 were used to generate table 2,
predicting body weight from girth measure.
Table 2. Girth measure (cm) – body weight (kg)
relationship for pigs at entry and end of fattening.

Results
Individual data are shown in table 1.

The regression analysis between body weight (kg) and girth
measure (cm) at entry (equation n°1) and end of fattening
(equation n°2) resulted in the following models.
(Eq. 1): Body weight = 1,165 x GM – 46,326 (R²=0,857).
(Eq. 2): Body weight = 2,237 x GM – 124,985 (R²=0,831
Figure 2).
The linear regression graph for the end of fattening phase is
displayed in Figure 2. Similar coefficients of determination
were obtained for males and females at entry (R²=0,863 and
R²=0,850 respectively) or end of fattening (R²=0,845 and
R²=0,814 respectively). Similar coefficients of determination
were also obtained irrespective the genetics of the 2 farms at

GM
60
61
62
63
64
GM
98
99
100
101
102
103
104
105

Weight
24
25
26
27
28
Weight
94
96
99
101
103
105
108
110

GM
65
66
67
68
69
GM
106
107
108
109
110
111
112
113

Weight
29
31
32
33
34
Weight
112
114
117
119
121
123
126
128

Conclusion and discussion
This study highlights a linear relationship between girth
measure and body weight for pigs at entry and end of
fattening, in line with previous literature1.2.4.. It supports girth
measurement as a costless and more reliable tool to predict
body weight than visual estimation which depends upon the
observer3.4..
The table above can be used to adapt feeding management or
medication dosing, and to optimize sorting before departure
for slaughtering.
Bibliography
1. Beretti V. et al. 2009. Ann. Fac. Medic. Vet. di
Parma, 29, 129-140
2. Delatte J.J. et al. 1990. JRP, 22, 35-42
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Enter in fattening End of fattening
Weight Girth Weight Girth
Number
52
52
398
398
Mean
25,9
62,0
95,2
98,4
Minimum 18,4
55,0
51,6
78
Maximum 34,4
68,0
131,4
112
SD
3,8
3,0
13,7
5,6

Weight
18
19
20
21
22
Weight
76
79
81
83
85
88
90
92
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Table 1. Body weight (kg) and girth measure (cm) at
entry into and end of fattening.

GM
55
56
57
58
59
GM
90
91
92
93
94
95
96
97
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Introduction
Giving priority to food security, the nutritional quality of
the produced pork and the sensory technologies met the
demand by constant advances in breeding because
several features are available to optimize the nutritional
targets. In this context, a nutritional resource that has
been used is the use of ractopamine, which redirects
nutrients to the detriment of protein anabolism in lipid,
contributing to improve carcass characteristics. Knowing
that there are many known benefits of this class of drugs
on the performance and on the characteristics of the
carcass, this study aimed to evaluate the effects of using
different concentrations of ractopamine (RACTOSUIN®)
in the diet of finishing pigs on chemical, physical and
sensory as well as on oxidative stability of meat.
Materials and Methods
The experiment was conducted during 28 days at the
Experimental Center of the Swine Department of Animal
Science, Federal University of Lavras, Brazil. A total of
60 animals, 30 barrows and 30 females, hybrid, with an
initial weight of 84.27 ± 2.26 kg was selected for a high
gain of lean tissue. Analyses were conducted at the
Central Laboratory of Analysis of the Department of
Food Science at the same university. To evaluate the
chemical and physical composition of different cuts (loin
and cup), the methodologies proposed by the Association
of Official Analytical Chemists - AOAC (2010) were
used. The shear force was determined using the Texture
Analyzer System, model TA.XT2 (Texture Analyzer,
Stable Micro Systems), probe Warner-Bratzler Shear. To
determine the color (L*, a* and b*), the readings were
performed on samples 24 hours after the slaughtering.
The used equipment was a spectrocolorimeter Konica
Minolta, model CM-5.
Results
Table 1 Mean values of pH (initial and end), percentage
of moisture, crude protein, ether extract, total lipids, fluid
loss by thawing and cooking, color parameters (L*, a*,
b*) and shear force of pig longissimus dorsi.
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Table 2. Average contrasts of percentage of moisture,
crude protein, ether extract, total lipids, fluid loss by
thawing and cooking, color parameters (L*, a*, b*) and
pH (initial and end) of pig longissimus dorsi.

Conclusions and Discussion
The addition of ractopamine in the diet of pigs at the
tested levels improved the chemical characteristics of the
longissimus dorsi muscle, contributing to a greater
deposition of protein and to a lower percentage of lipids
in the cut. Regarding the percentage of protein in
longissimus dorsi and contrasting the use of ractopamine
in control, it was observed that, for all tested levels, the
mean values were higher. In physical characteristics, the
highest levels of ractopamine agreed to alter the texture
and the color. The level of 12 ppm ractopamine had a
higher contrast to the total of proteins and lipids.
References
1. Damodaran, S. et al. Química de alimentos de
Fennema. 4. ed. Porto Alegre: Artmed, 2010.
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Introduction
A diet properly balanced with minerals is vital for
maintaining high productivity and good health of swine. Zinc
(Zn) plays critical roles in biological membrane stabilization
such as protein synthesis, nucleic acid metabolism, growth of
normal tissue besides being a cofactor of several enzyme
systems4. The transport of Zn is of biological importance for
animals (cell replication, CO2 release from lungs, sexual
maturation, wound healing, fertility and reproduction) have
been the topic of many investigations6. The objective of this
study was to determine the Zn serum levels in young boars,
supplemented with inorganic and organic sources of Zn.
Materials and methods
We determined Zn serum levels in twenty-one young boars
(York-Landrace), approximately 3 months of age, who were
individually housed. One group was fed the basal diet (T1 =
BD: 25 ppm of Zn), and the others groups were fed the T1
supplemented: T2= T1+ZnSO4 150 ppm and T3 = T1+ZnMet
150 ppm. The experimental diets were formulated to meet or
exceeded NCR (1998) requirements. Sixty three blood
samples were collected from seven pigs per treatment via the
anterior vena cava into 9-ml vacutainer tube (day 1: initial
(P1), day 31: middle (P2) and day 57: final (P3)). Plasma was
obtained by centrifugation at 1000×g for 15min and stored at
−20°C until analyses. Zn serum levels were determined by
flame atomic absorption spectrophotometer (SpectrAA 220,
Varian. Springvale, Australia). These data were evaluated
using MIXED model procedures of SAS.
Table 1. Effect of dietary supplementation with
inorganic and organic Zn sources in the Zn serum levels.
25 Zn
150
150 ZnSO4
BD
ZnMet

P=F

Zn serum levels (mg/mL)
T1= 0.83

P1

0,64

1,13

0,73

T2= 0.94

P2

0,83

0,95

1,05

T3= 0.89

P3

0,95

0,93

0,8

<0.05

*SEM= 0.06. Values are average of seven pigs per
treatment.
Results
In the Zn serum levels of young boars treated with an
inorganic and organic source of Zn, no differences were
observed between the three groups (P>0.51). However,
supplementation with ZnSO4150 ppm increased serum
concentrations of Zn (T2= 0.94; T3= 0.89; T1= 0.83 mg/mL
Zn respectively). When male pigs were supplemented with
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Treatment Sample
[X]*
Time

Discussion and Conclusions
Zn serum levels were not affected by treatment (P>0.05).
However, the experimental period (time of supplementation)
is a factor that does affect the concentration of Zn serum in
young boars, it can be seen that during the first part of
experiment in T1, the Zn serum levels change significantly
respect to the second period, while in the third period seem to
decrease to the initial levels (P=99), although these changes
significantly were not different when compared to two prior
periods (see Table 1). According to Hedges et al. (1976)
serum Zn levels in the finishing pigs are affected significantly
by Zn content in the diet. If one compares the
unsupplemented Zn group, with the supplemented groups
with the inorganic and organic source (T2 and T3), can be
observed that no difference between treatments. Nevertheless,
there were no differences between treatments T2 and T3
(P>0.05) in the experimental periods. There are reports that
have suggested that a lowered concentration of Zn in serum
may cause a decrease in testosterone synthesis in Leydig cells
and a probably decreased conversion of testosterone to DHT
because of a decrease in the activity of 5a-reductase, the Zndependent metalloenzyme3,5. The normal range of Zn in
serum in young pigs (<3 months of age) is 0.5–1.5 mg/L1.
Supplementing the diets with 50 ppm Zn increased (P<0.01)
the Zn serum levels, 136 vs 100 μg/100 ml of serum,
respectively, for the high- and low-Zn fed pigs. A trend was
evident for high dietary calcium levels to depress serum Zn in
both trials. Berry et al. (1961) have shown that high calcium
diets can depress plasma Zn levels2. In conclusion, our results
suggest that in the young boars, supplemented with Zn
regardless of the source and level used, the Zn serum levels
were not different between treatments, although the literature
suggests that organic sources are more bioavailable that
inorganic, however the supplementation effects for a
prolonged period can affect the Zn serum levels.
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the organic source (ZnMet), the Zn serum levels were about
the same as the control pigs (T2= 0.94; T3= 0.89; T1= 0.83
mg/mL Zn respectively).
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Introduction
Whereas the pork is the most animal protein consumed in
the world, it is necessary that steps are taken to improve
productivity and thus the capacity to meet consumer
demand. One way to facilitate the performance and
carcass characteristics of animals is the use of
ractopamine, a β-adrenergic agonist that modifies the
metabolism of the animal.
However it is unclear if occurs the formation of free
radicals resulting from this intense metabolism, causing an
increase in oxidation processes, affecting the shelf life
considered an important attribute of all foods. Whereas
the processes of oxidation of organic substances are a
major cause of reduced shelf life of processed food
products and raw materials, the aim of this study was to
evaluate the effect of different levels of ractopamine on
oxidation of Longissimus dorsi (LD) muscle of fattening
pigs stored under refrigeration and freezing.
Materials and Methods
The experiment was conducted for 28 days, at the
Experimental Center of Swine in the Department of
Animal Science of Federal University of Lavras, Brazil.
A total of 70 animals, 35 barrows and 35 females, hybrid,
selected for high gain lean tissue, with an initial weight
of 77.1 ± 0.32 kg. Treatments diets were formulated to
meet the requirements of the phase, supplemented with 0,
5, 10, 15 or 20 ppm of ractopamine. The evaluation of
lipid oxidation was performed using the TBARS method
described by Raharjo3. For the oxidation of meat under
refrigeration (5 to 8 ºC) the samples were evaluated 24
hours after the slaughter of animals (time zero) and
during the 5th 8th and 12th days of storage, and
assessments of the oxidation of meat under freezing were
performed at time zero 15, 30 60 and 90 days of freezing
(-15 to -18 °C).
Results
Table 1. Mean values of the quantification of lipid
oxidation (mg malonaldehyde / kg sample) of the
Longissimus dorsi muscle under cooling of pigs
receiving different levels of ractopamina
Ractopamine levels (ppm)
Days

0

5

10

15

20

Mean1

0
5
8
12

0,116
0,269
0,484
0,597

0,125
0,274
0,432
0,63

0,106
0,254
0,432
0,505

0,1
0,241
0,361
0,513

0,126
0,212
0,383
0,487

0,114
0,245
0,402
0,534

Mean

0,367

0,365

0,324

0,304

0,302

¹ Linear effect
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Table 2. Mean values of the quantification of lipid
oxidation (mg malonaldehyde / kg sample) of the
Longissimus dorsi muscle under freezing of pigs
receiving different levels of ractopamine
Ractopamine level (ppm)
Days

0

5

10

15

20

Mean1

0

0,116

0,125

0,106

0,1

0,126

0,115

15

0,104

0,083

0,096

0,085

0,095

0,093

30

0,138

0,131

0,144

0,129

0,133

0,135

60

0,173

0,164

0,163

0,156

0,163

0,164

90

0,225

0,224

0,217

0,211

0,231

0,221

Mean

0,151

0,145

0,145

0,136

0,15

¹ Linear effect

Conclusions and Discussion
The TBARS values were not statistically different (P
<0.05) in relation to levels of ractopamine used, but as
expected, we observed a linear increase in the amount of
malondialdehyde with increasing period (P <0.001) of
storage. These data are consistent with those observed by
Apple¹ and Leick².The oxidation of the Longissimus
dorsi muscle does not change in fattening pigs receiving
different levels of ractopamine, thus proving that
ractopamine does not diminish the quality of meat.
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Materials and Methods
A total of 231clinically-healthy crossbred pigs of 28 days
of age and weighing between 5-10 kg were housed in 3
different pens with free access to water and nonmedicated feed in a standard farm. One hundred were
ear-tagged for further follow-up. All animals received
orally 10 mg/kg b.w./day of florfenicol (SELECTAN®
ORAL) through drinking water for five consecutive days
(day 1 to day 5) when aged 32 days. Total water
consumption was recorded daily in all animals from day
0 to day 6. Body weight was determined on day 0 and 7
on ear-tagged pigs in order to determine the effect of the
treatment on growth performance. Clinical signs,
including diarrhoea, perianal inflammation, rectal
prolapses and systemic signs, were evaluated in eartagged pigs from day 0 to day 7 and scored using a scale
ranging from 0 (none), 1 (mild), 2 (moderate) to 3
(severe).

Figure 1. Changes in clinical signs following oral
administration of florfenicol (10 mg/kg) for 5
consecutive days to pigs (n= 100).
100%
90%

diarrhoea

80%

perianal inflammation

70%

rectal prolapsus

60%
50%

40%
30%
20%
10%
0%

0

1

2

3
4
study day

5

6

7

treatment

Conclusions and Discussion
The present study supports that growth performance and
general health status is not affected when weaned pigs
are medicated with 10 mg/kg b.w. of a florfenicol 23
mg/mL drinking water concentrate (SELECTAN®
ORAL) for five consecutive days. Transient diarrhoea
and perianal inflammation may be observed during
treatment, although such effects rapidly disappear.
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Results
Total water consumption increased from 166.5 L (day 0)
to 254.9 L (day 6). During the same period, mean body
weight increased from 8.97 ± 1.54 kg (day 0) to 10.81 ±
1.93 kg (day 7) (p= 0.01). Average daily weight gain
(ADWG) was 263 ± 92 g/day (mean ADWG reported in
literature for animals of similar age and breed: 178-267
g/day²).
Results for the changes in clinical signs are shown in
Figure 1. Diarrhoea started on day 3 (6% of animals
affected), peaked on day 4 (15% of animals affected) and
decreased afterwards. Of the total of animals affected
throughout the study, most appeared as a single episode
(77% of cases) and mild (80% of cases = soft feces).
Perianal inflammation showed a similar pattern but
started on day 2 (9% of animals affected) and peaked on
day 4 (51% of animals affected). Of the total of animals
affected, mostly were on 1 or 2 consecutive occasions
only (72% of cases) and mild to moderate (50% = red;
and 33% = red and a bit irritated, respectively). Rectal
prolapses occurred in 14% of animals in total from day 2

onwards but mostly as a single episode and mild (86% of
cases). A rectal prolapses scored sever was never
observed. The general health status of animals remained
unaffected by treatment.

% of affected pigs

Introduction
Diarrhoea, perianal inflammation/irritation and rectal
prolapses might occur following treatment of pigs with
florfenicol1, mainly in young animals. All these effects
are transient and completely resolve without treatment.
The objective of this study was to evaluate the effects on
productive parameters and clinical signs that might occur
following administration of a florfenicol 23 mg/ml
drinking water concentrate (SELECTAN® ORAL) to
weaned pigs under field conditions.
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Introduction
Iberian pigs have some of peculiarities in their production
system: a sacrifice to heavy weights (> 150 kg) and raised
under free-range condition, which in the case of females
cause unwanted pregnancies by wild boars. To avoid this
situation the animals are surgically castrated, following the
Spanish legislation (RD 1221/2009). The aim of this study
was to assess the effect of immunological castration on the
carcass weight of Iberian females and prediction by
regression equations, of weight of main lean cuts: ham,
foreleg and loin, in females surgically castrated, entire
females and females treated with Improvac.
Material and Methods
It was used 192 Iberian females with 110 days of age and 45
kg of average weight. Were identified and classified into
three groups with the same average weight: surgically
castrated (S), non-castrated (N), and immunologically
castrated (I) with two doses of vaccine: at 60 kg and 84.2 kg.
Consumed the same feed, with the experimental design of the
production phase in random blocks, with 48 experimental
units of 4 animals each, 12 replicates per block and 16
replicates per treatment. After slaughter, 90 females were
selected, 30 of each treatment (with their average weight), to
evaluate the carcass and main lean cuts. Data were analyzed
using the procedures GLM, REG and CORR of the SAS
program. Were carried out linear and quadratic regression
equations, to find the relation between carcass weight (CW,
independent variable) with the weight of ham (H), foreleg (F)
and loin (L) (dependent variable) for each treatment (S, N, I).
Results
Slaughter and carcass weights (Table 1), only showed
numerical differences (P> 0.05). Instead the weight of hams
and forelegs was higher in N and I (P <0.05), possibly due to
increased carcass fat of S females. The weight of the ham, the
most valued piece, was significantly lower in S (12.57 kg vs
13.5 and 13.27, for S, N, I, respectively; P <0.01), like the
foreleg (7.59 vs 8.28 and 8.02 kg for S, N, I). The loin of N
treatment was the heaviest (P<0.05). The regression
equations relating H, F, and L with CW (SC: 104.4 - 151.4 kg,
N: 90 - 156.8 kg; I: 113.8 - 153 kg) are shown in Table 2. The
best relationships between variables (dependent and
independent) were obtained with linear functions, and in the
case of the loins of N and I with quadratic functions. The
variability explained by the carcass weight was acceptable (>
37%), with higher values in non-castrated sows (H: 72%, F:
62%, L: 62%). The worst result was for the loin of surgically
castrated females (6%).
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Table 1. Slaughter weights (SW), carcass and meat
pieces (kg, n=30) in the different treatments (S, N, I).
S

N

I

SEa

Pb

SW

161.33

165.21

169.96

2.63

0.06

CW

127.67

129.05

133.89

2.16

0.10

H

12.57a

13.50b

13.27b

0.19

**

F

7.59a

8.28b

8.02b

0.11

***

L

2.71a

3.05b

2.82a

0.05

***

a

SE: standard error of the mean.
significance, ** P<0.01, *** P<0.001.

b

P: statistical

Table 2. Linear and quadratic relation between carcass
weight and weight of major cuts (Ham, foreleg, Loin) in
each treatment (S, N, I)
Regression equations

R2

RSD

P

0.57
0.55
***
S H=4.96+0.059·CW
0.44
0.47
***
S F=3.33+0.033·CW
0.06
0.25
0.17
S L=1.94+0.006·CW
H=4.77+0.067·CW
0.72
0.61
***
N
0.62
0.41
***
N F=3.55+0.036·CW
0.62
0.22
***
N L=-5.93+0.125·CW-0.0004·CW2
H=1.75+0.086·CW
0.59
0.77
***
I
F=2.06+0.044·CW
0.56
0.42
***
I
L=-9.21+0.16·CW-0.0005·CW2
0.37
0.29
**
I
2
R : coefficient of determination. RSD: residual standard
deviation. P: Statistical significance, **P<0.01, ***P
<0.001.

Conclusion and discussion
With higher slaughter weights (> 160 kg), differences in
carcass weight between S, N, I, are not significant. The
weight of hams and forelegs is equal to N and I, and
higher than S. The weight of the loins of N exceeds that
of S and I. The carcass weight can be used to predict the
weight of hams, forelegs and loins in Iberian females,
surgically castrated, not castrated and immunologically
castrated. In the case of the loins of surgically castrated
females, reliability is very low.
References
1. Daza, A et al. 2007. Prediction of weight of major
cuts by mean slaughter or carcass weight in Iberian
pigs. Spanish Journal of Agricultural Research. 5(3),
318-321.
2. SAS Institute, 2004. SAS User’s Guide: statistics.SAS
Institute. Cary, NC. EEUU
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Introduction
Iberian pigs have some peculiarities in their production
system: a sacrifice to heavy weights (> 150 kg) and raised
under free-range conditions, which in the case of females
cause unwanted pregnancies by wild boars. To avoid this
situation the animals are surgically castrated, following the
Spanish legislation (RD 1221/2009). The aim of this study
was to assess the effect of immunological castration in the
evolution of live weight of Iberian females and estimation, by
regression equations, of fattening days needed to reach the
more interesting slaughter weight.

SC

NC

IC

EEMa

Pb

W1

43.7

45.66

45.45

-

-

W2

55.65a

53.82b

53.97b

0.365

**

W3

82.42

a

78.67

b

78.46

b

0.738

**

W4

97.39

a

92.83

b

93.98

b

0.999

*

W5

111.19a

106.26b

110.95a

1.192

**

W6

133.74

a

a

b

1.509

***

W7

142.41a

139.22a

149.56b

1.644

***

W8

a

a

b

2.094

*

a

162.88

129.47
164.52

138.53
170.76

EEM: standard error of the means. b P: statistical
significance, *P<0.05, ** P<0.01, *** P<0.001.
Table 2. Relationship between fattening days (Fd) and
slaughter weight (SW, kg) more interesting according to
treatments (NC, SC, IC).
Regression equations

R2a

RSDb

Pc

NC

SW=81.520 + 0.768 · Fd

0.99

0.624

***

SC

SW=84.977 + 0.741 · Fd

0.99

1.520

***

IC

SW=83.073 + 0.862 · Fd

0.99

2.250

***

a

R2 : coefficient of determination. b RSD: residual
standard deviation. c P: statistical significance, ***
P<0.001.
Conclusion and discussion
The vaccines of Improvac, at 18 and 22 weeks of age (with
28 days of difference), significantly improved the growth data
respect SC and NC from the 100 kg weight. The difference
was maintained until the time of slaughter, with a weight of
170.76 kg in IC females. NC and SC females showed 3.38%
and 4.8% respectively, lower slaughter weight than IC sows.
With the immunological castration the females achieved 150
kg, which are suitable for this type of animal, 13 days before
than NC and SC females. SC females grew faster to 97 kg,
being exceeded thereafter by the IC females and equating to
the NC females.
References
1. Cronin, G.M, et al.: 2003. The effects of immunocastration and surgical castration on the behaviour
and consequently growth of group-housed, male
finisher pigs. Applied Animal Behaviour Science 81,
111-126.
2. SAS Institute, 2004. SAS User’s Guide: Statistics.
SAS Institute. Cary, NC. EEUU
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Results
The weight variable (Table 1), shows significant differences
since the second control (W2), higher in SC in relation to the
other treatments (55.65 vs. 53.82 and 53.97 kg for SC, NC,
IC, respectively; P <0.05). Once applied the two vaccines of
Improvac (at 126 and 154 days of age), the difference
between NC and IC becomes significant in the W5 (106.26
vs 111.19 and 110.95 kg for NC, SC and IC respectively; P
<0.05), achieving IC to SC. In the W6, IC overcome with a
notable difference to SC and NC treatments, which are equal
(138.53 vs 133.74 and 129.47 kg for IC, SC and NC
respectively; P <0.05), the significant difference remained
until the time of slaughter (W8: 170.76 vs 162.88 and 164.52
kg for IC, SC and NC respectively; P <0.05). Table 2, shows
the equations to determine the days of fattening needed to
reach slaughter weights (from 140 to 170 kg).

Control

Poster Sessions

Material and Methods
192 Iberian females of 110 days of age and 45 kg of average
weight were used in this study. The animals were identified
and classified into three groups with the same average
weight: surgically castrated (SC), non-castrated (NC), and
immunologically castrated (IC), with two doses of vaccine: at
60 kg (after W2) and 84.2 kg (after W3). The experimental
design was randomized block with 48 experimental units of 4
animals each one, 12 replicates per block and 16 replicates
per treatment. Production controls were performed every
fourteen days (Table 1 lists the eight most interesting)
consuming the same feed all females (growing and finishing).
The environmental conditions of temperature, relative
humidity and ventilation, were automatically controlled
during the 132 days of the assay. Data were analyzed using
the GLM, REG and CORR procedures of the SAS program
(9.1). The initial weight (W1) was the covariate. Simple
regression equations were established relating the fattening
days (independent variable) needed to complete the finishing
phase (from 80 to 170 kg), and reach slaughter weight (from
140 to 170 kg, dependent variable) in each treatment (SC, NC,
IC).

Table 1. Evolution of weight (kg) in the treatments at
the different controls (SC, NC, IC).

IPVS 2012 KOREA
NP-216

| Swine Production/Nutrition/Feed-SWINE PRODUCTION|

The biological effects of Acanthopanax koreanum on piglets and pregnant swine
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Jeju 690-756, Republic of Korea

Introduction
Acanthopanax koreanum (AK) includes acanthoic acid,
eleutheroside B and E as major active ingradients, which
are known to improve the immunological system in the
body. Based on our previous studies, AK exhibited high
radical scavenging activities on DPPH. In addition, AK
showed anti-diabetic effect by reducing blood glucose
level in streptozotocin-induced diabetic mice.

Table 1. Percentages of atrophy, coughing, and death of
piglets fed with normal or AK contained diet.

The results demonstrated that the AK possesses antidiabetic effects which could be associated with its antioxidant effects and hypoglycemic effects. The present
study observed the biological activities of Acanthopanax
koreanum (AK) on piglets and pregnant swine.

Figure 1. Comparison of the delivery ratio between
control and AK administered group. Each group was
consists of 207 pregnant swine.

Materials and Methods
Piglets (less than 60 days after birth) were divided into 2
groups (n=26 each), were fed with normal diet or AK
contained diet, and were examined for atrophy, coughing,
and other clinical signs for 4 months. Pregnant swine
were divided into 2 groups (n=207 each), were fed with
normal diet or AK contained diet, and were examined for
delivery failure for 6 months (from January to June). The
quality of pork was evaluated based on color (CIE,
Hunter values), pH, moisture, lipid contents, and
evaporating test.
Results
When fed with the diet to piglets, AK showed
significantly reduced ratios of both atrophy (8%) and
coughing (6%) when compared with the ratios of normal
diet group (28%, 24%, respectively). In addition, the
death ratio of piglets decreased significantly in AK fed
group (2%) compared with normal diet group (11.5%).
When fed to pregnant swine, AK fed group showed
significantly reduced the ratio of delivery failure (11%)
compared with the ratio in normal diet group (18%). In
particular, the cases of delivery failure decreased
significantly in March from 50 cases in normal diet
group to 10 cases in AK fed group. Moreover, based on
Hunter values, the the quality of pork improved in AK
fed group (grade 1 or 1+) compared with normal diet
group (grade 2 or 1).

Figure 2. Comparison of the quality of pork between
control and AK administered group.

Conclusions and Discussions
In conclusion, AK improves atrophy, coughing, and
death of piglets, and increases delivery ratio of pregnant
swine. Based on our previous study, AK showed antiinflammatory effect by reducing iNOS in LPS stimulated
cells. The results demonstrated that AK improves
atrophy, coughing, and death of piglets, and increases
delivery ratio of pregnant swine, which could be
associated with its anti-inflammatory effects and
enhancing immunological system in both piglets and
pregnant swine.
References
1. Jang HY : 2006, Jeju National University, MS thesis.
2. Wu YL., et al., 2010, Phytomedicine 17(6): 475-479.

570 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Poster Sessions

NP-217

| Swine Production/Nutrition/Feed-SWINE PRODUCTION|

Information system of costs, efficiency and competitiveness of livestock systems in Mexico (SICEC)

1
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Introduction
This system is the result of collaboration between the
Ministry of agriculture and livestock (SAGARPA) and
the Faculty of veterinary medicine. Its objective is the
generation of current and periodic information about cost,
efficiency and competitiveness of animal productions
throughout the country with the purpose of generating
appropriate public policies.
Material and methods
The SICEC bases its operation in a computing platform
developed by UNAM. The content is grouped into: 1.
Technical and microeconomics variables, 2. commodities
prices and 3. macroeconomic environment. The technical
and microeconomical information of the animal
production is obtained through a direct survey of a
representative sample by species at the national level.
The instrument of information acquisition methodology
was the following: construction of overall objectives and
specific and assumptions for each product system;
identification of variables; formulation of questionnaires
and instructions by species; generation of algorithms and
output of information boxes; field test validation,
analysis and storage of the same instruments; feedback
from specialists and field test to different questionnaires
and algorithms; processing with the algorithms of
calculation and analysis and preparation of final reports.

Estate
Guanajuato
Jalisco
Tamaulipas
Tlaxcala
Veracruz
Yucatán

Average cost
per kg
$ 22.77
$ 22.30
$ 14.40
$ 22.30
$ 26.50
$ 17.43

Average unit Average sale price
revenue
per kg
$ 24.49
$ 21.14
$ 22.19
$ 21.79
$ 20.00
$ 14.00
$ 18.41
$ 17.20
$ 21.03
$ 19.67
$ 22.00
$ 22.00

Average exchange rate in 2011:$12.43 mexican pesos equal 1 dollar

Feed
Piglets weaned Market animals
conversion
per sow
per sow per year
Guanajuato
2.11
8.78
19.44
Jalisco
2.43
9.00
18.00
Veracruz
3.00
9.00
18.00
Yucatán
2.55
9.00
18.00
Total
2.38
8.88
17.73
Average exchange rate in 2011:$12.43 mexican pesos equal 1 dollar
Estate

Conclusions
The adquisicion and analysis of information of the
principals economics indicators and production of
livestocks enterprises in México, is essential in the
preparation of public policy programs. The SICEC will
contribute to fill the spaces with lack of timely, updated
and truthful information of livestock in México. For
example: the production cost of Yucatán is $17.43 and
sale price $22.00 but in Veracruz the production cost is
$26.50 and sell price $19.67 therefore in Veracruz for
every kilogram they produce are losing $6.83.
References
1. Trueta SR, Nava NJ. Determinación del nivel de
tecnificación en granjas porcinas de ciclo completo.
Reunión nacional de investigación pecuaria.
Cuernavaca, Mor. 2005:187.
2. Tinoco JL. La porcicultura mexicana y el TLCAN.
1era ed. Ciudad Universitaria México: UNAM; 2004
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Table 1. Economic Indicators on farms surveyed in 2011

Table 2. Production indicators in farms surveyed in 2011.
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Results y discussion
In the first cycle of surveys developed during 2011, 91
farms dedicated to raising pigs were interviewed, and
these were conducted in seven different states of the
Mexican republic. In Table 1 we present the main
economic indicators obtained in the first cycle.

Also we obtained parameters and production indicators
that serve for interpret economic data. In table 2 we show
some of the parameters and production indicators
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Effect of weaning age on growht performance and nutrient digestibility in piglets
KH Kim, KH Cho, JC Jang, YY Kim
Department of Agricultural Biotechnology, College of Agriculture and Life Science, Seoul National University, Seoul,
Korea, yooykim@snu.ac.kr
Introduction
After weaning, the piglets are confronted with multiple
stressors derived from social changes, separation from
the sow, a new housing system, exposure to unfamiliar
counterparts and diet composition change. This transition
can affect the ability of the pig to digest solid feed and to
resist digestive upset, resulting in a period of poor
performance postweaning. However, there are researches
demonstrated that the piglet weaned earlier has high risk
about disease infection than that weaned later and the
results about weaning age tend to be inconsistent.
Therefore, this experiment was conducted to evaluate the
effect of weaning age on growth performance and
nutrient digestibility in piglets.

found in piglets weaned at 14-days of age compared to
other groups.

Materials and Methods
A total of 108 crossbred piglets were weaned and allotted
by weaning age and sex with six replicates by RCB
design. The piglets were weaned at 14, 21 and 28 days
after birth and fed diets designed to meet or exceed
nutrient requirement of NRC (1998). All pigs were fed
the first diet as a creep feed for one week before weaning
and the body weights and feed intake were checked
every week from beginning to finishing of this
experiment. For metabolic trial, a total of 9 pigs were
allotted to each treatment in three replicates on the basis
of body weight by CRD. During the experimental period,
diet was provided twice per day at 08:00 and 20:00 and
fecal samples were collected for 5 days after 7 days of
adaptation period. Total amount of feed consumed and
excreta were recorded daily and analysis of the
experimental diets and excreta was determined according
to the methods of the AOAC (2002).

Table 2. Effect of weaning age on nutrient digestibility
and nitrogen utilization in weaning piglets.

Results
Nursery ADG, ADFI, feed efficiency and 70-days body
weight were improved (P < 0.01) as weaning age
increased (Table 1). The growth performance of piglets
weaned at 14-days of age was lower than those of other
two weaning groups (P < 0.01). The ADFI, feed
efficiency and the 70-days weight of pigs weaned at 21and 28-days of age were not different, but the ADG of
pigs weaned at 21-days of age was significantly lower
than that of pigs weaned at 28-days of age. In the results
of nutrient digestibility, there were no statistical
differences on digestibility of nutrients (Table 2).
However, there is just a tendency that the pigs weaned at
14-days of age showed lower digestibility than those
weaned at 21-and 28-days of age (P > 0.20). Also, the
lower values of N intake, Fecal N and Urinary N were
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Table 1. Influence of weaning
performance in weaning piglets.

age

on

growth

Conclusions and Discussion
Linear improvements in growth performance according
to increasing weaning ages occurred during nursery
period and the piglets weaned earlier had more serious
growth check after weaning than those weaned later.
This study suggests increasing weaning age up to 28
days (at least 21 days) of age can be an effective
management technique to improve nursery growth
performance and overcome growth check after weaning
in a conventional, single-site pig production system.
Reference
1. AOAC. 2002. Assoc. Off. Anal. Chem., Arlington,
VA.
2. NRC. 1998. Natl. Acad. Press, Washington, DC.
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Effects of the gestation and farrowing housing system on physiology and performance
of primiparous sows and piglets
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Introduction
It was reported that sows show abnormal behavioral
incidence and increased blood cortisol level in gestation
stalls. Farrowing crate can reduce crushing of piglets by
the sow compared with the open pen (Edwards et al.,
1997). Meanwhile, the crate also can prevent the nestbuilding behavior and make sows more restless.
Numerous trials have been conducted to compare
gestation stalls with group housing systems (SalakJohnson et al., 2007). However, there has been very little
research to test the individual open pen comparing with
the stall system from gestation to lactation. This
experiment was performed to evaluate open pen housing
for primiparous sows and their progeny throughout a
reproductive cycle in comparison to conventional
housing systems (gestation stall-farrowing crate).
Materials and Methods
A total of 41 gilts (Y×L) were assigned to 2 treatments in
a completely randomized design. Treatments were: 1) S individually housed in gestation stall (2.15×0.64 m) and
then farrowing crate (2.50×1.80 m), 2) P - individually
housed in open pen (3.9×2.4 m) during gestation and
lactation. The experimental diets were supplied 2.0 kg
per day during gestating period, and then all animals had
free access to diet during lactating period.

Table 3. Litter size and daily litter weight gain

Table 4. Piglet mortality
June 11 (Mon)

Table 1. Backfat thickness of sows

Figure 1. Average daily feed intake of sows

Conclusion and Implication
Results from the present experiment showed that the
advantage of open pen compared with the conventional
stall-crate system was not evident, suggesting the
modification of open pen seems to be needed for the
improvement of pre-weaning piglet mortality.
References
1. Edwards SA et al., 1997. The Pig J 39:77-89.
2. Salak-Johnson JL et al., 2007. J Anim Sci 85:17581769.
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Results
The gilts housed in open pens had greater backfat gain
than the gilts in gestation stalls at d 110 of pregnancy
(P<0.01). Housing in open pens increased the feed intake
of sows during the lactation period (P<0.05). The
mortality of piglets from sows raised in open pens was
greater than those from sows raised in restricted space.
The crushing rates (9.5 vs. 5.2%; P=0.10) and death rate
from other reasons (9.0 vs. 3.6%; P=0.09) were
numerically greater in the P group than in the S group

Table 2. Body weight of sows
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Consequences of the variability of the expression of the sows’ mating ability and the duration of gravidity
M. Sviben1
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Introduction
The results of the control of atrophic rhinitis in the
Netherlands were published by Bercovich and
Akkermans (1974). The authors concluded that the
curbing of atrophic rhinitis depended on controlling the
infection in 5-8 weeks old piglets. To break the vicious
circle the groups of piglets have to be separated. To
succeed the groups of females have to be formed to
farrow within a week. Weanings must be performed
within a week too and the piglets have to be removed
from the farrowing area which must be cleaned,
disinfected and left empty a few days. The weanings
once a week on Thursday and consequently the
insemination of weaned sows on Tuesday (85%) and on
Wednesday (5-10%) were estimated to be the most
profitable and the easiest way for getting the maximum
results (Vidović and Šubara, 2011). At the same time it
was shown that sows and gilts can be inseminated in any
day during a week. The piglets can differ with regard to
their age from 23 days (after the insemination performed
on Sunday) till 17 days (after the insemination performed
on following Saturday). The consequences of the
variability of the expression of the sow’s mating ability
in the piggery having six farrowing rooms each of them
occupied 42 days per shift could be seen using the data
on the rates of sows weaned on 28th day and inseminated
within 30 days after weaning (Šalehar, Sviben and Herak,
1970). Possible consequences of the variability of the
duration of gravidity could be studied considering the
statement that the sows’ pregnancy lasted 114-115 days
on an average but with the range from 109-119 days
(Sviben, 1976).
Materials and Methods
Informative data from earlier studies, especially rates of
weaned sows per day after weaning and on the duration
of pregnancy, were used to define the expectations. Data
observed at the piggery, coded at The Croatian
Agricultural Agency 38, were another part of the
material. The piggery, located in Baranja, had 60 pens in
each of 6 farrowing rooms, which were used during 2008
in the 7-day production rhythm. The occupation period
of the farrowing room lasted 42 days per shift. Means of
the durations of happenings in the farrowing room were
found summing up the minimum and the maximum of
days observed at the farrowing room lists or expected
ones and dividing the sum by 2.
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Results
Table 1. Observed and expected durations of happenings
in the farrowing room
The duration
Observed
of period
Xmin Xmax
X
(days)
for holding gravid
5
17
11
females
for farrowings
1
1
1
for sucklings
33
21
27
for raising piglets
2
2
2
for cleaning and
1
1
1
disinfecting
of the occupation
42
42
42
of room

Expected
Xmin

Xmax

X

3

18

10.5

1
35
0

1
20
0

1
27.5
0

3

3

3

42

42

42

Conclusions and Discussion
The range of age of weaners was found to be 12 days, 5
days larger than 7 days required by Dutch experts the
chronic infection of growing pigs to be prevented. The
production design in the piggeries like the piggery 38 in
Croatia should be changed taking in the experience from
1970’s in Croatia and surrounding countries and the
request of Russian experts that piglets or pigs in a group
should not differ more than 2-4 days concerning their age
and 4-5 kg with regard to their live weight (Volkov and
Tjurin, 1985).
References
1. Bercovich, Z., J.P.W.M. Akkermans, 1974: 3rd
International Congress (I.P.V.S.) R8, pp 1-3. Lyon.
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24:247-256
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Impact of an azaperone treatment of sows at parturition on sow condition and pre-weaning diarrhea
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Introduction
Recent studies show that the use of azaperone in sows at
the end of parturition may improve piglet performances
(1,2). The increase of litter weight at weaning suggests a
better milk production throughout the lactation and/or a
better turnover of the milk by the piglets. This raises
questions on the impact of the treatment on sow
condition loss during lactation and on the gut health of
the piglet.
In this trial, the effect of azaperone treatment of the sow
at parturition on sow condition and piglet diarrhea was
investigated.

T
33
272.9
239.9
18.84
15.29
6.69

C
34
272.1
238.1
18.93
15.06
6.46

Piglets were less frequently treated with kaolin in Tgroup (32.9%) than in C-group (49.7%) (p = 0.11).
Figure 1 shows the distribution over time of the
occurrence of kaolin treatment.
Figure 1. Treatment effect on distribution of kaolin
delivery over time.

Discussion and conclusion
Important condition loss during lactation can lead to
reproductive problems in the next cycle (3). The
azaperone treatment had no negative impact on condition
loss during lactation.
A lower trend of diarrhea frequency among azaperone
treated sows is in accordance with previously reported
better daily gain (1,2). Therefore a possible favorable
effect of an azaperone treatment on pre-weaning diarrhea
deserves further investigations.
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Results
There was no difference in values and variations of
sow weight and back fat thickness between T and C, nor
was feed intake significantly different (Table 1). Litter
size (T = 14.1 PBT, 13.3 PBA and C = 14.9 PBT, 13.9
PBA) and piglet birth weight (T = 1.50 kg and C = 1.42
kg) were similar. The number of piglets weaned however
was different (p = 0.045), resulting in 11.4 W per litter
for T and 12.2 W per litter for C. Weaning weight (WW)
and growth rates (GR) were higher in T group (WW =
9.54 kg, GR = 0.274 kg/day) than C group (WW = 9.03
kg, GR = 0.261 kg/day) (WW, p = 0.008, GR, p = 0.017).

Number of sows
Weight farrowing (kg)
Weight weaning (kg)
Back fat farrowing (mm)
Back fat weaning (mm)
Avg. daily feed intake (kg)
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Materials and Method
In the experimental farm of IFIP, 67 sows of mixed
parity were randomly allocated to treatment (T) and non
treated control (C), respecting the parity distribution. T
consisted of an intra muscular injection of 320 mg of
azaperone (8 ml Stresnil®, Elanco Animal Health) at the
moment of expulsion of the placenta. Sows were
weighed and back fat thickness (P2) was measured on
farrowing and weaning day (30 days). Daily feed intake
of the sows was measured throughout the lactation
period. The number of piglets born total (PBT), born
alive (PBA) and weaned (W) per litter was recorded.
Fostering was only allowed after 24 hours. The piglets
were weighed and identified individually at birth and at
weaning. When scouring occurred in a litter, kaolin was
delivered in piglet troughs. The frequency of kaolin
treatments was recorded to assess the diarrhea incidence.
Statistical analysis was performed using the MIXED or
GLIMMIX procedures in SAS ® 9.2. For piglet
parameters, mother was introduced as random effect.

Table 1. Impact treatment on sow parameters
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The economic effects of body weight measurement of market pigs before shipping
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Introduction
In Japan, the range of carcass weight (head off, four legs
off, skin off) at the slaughter houses is 68-80kg. For pig
farms to maximize profits from each market pig, it is
essential for the carcass weight to fall within this range.
The higher the carcass weight become within this range,
the more profit the farmers can obtain. Although body
weight measurements before shipping are desirable to
obtain maximum profit, many farms are relying on
cursory eye examination. In this paper, we compared and
evaluated economic effects of farms with and without
body weight measurements by using benchmarking
system PigINFO1.
Materials and Methods
Date obtained from 52 Japanese farrow-to-finish pig
farms in 2010 was used for analysis. These 52 farms
have total 41,500 sows and there are 900,000 sows in all
over Japan. The farms were divided into two groups:
Group 1, farms that weigh their pigs before shipping and
Group 2, those that do not weigh their pigs. Five
variables between Group 1 and Group 2 were compared:
average weight of marketed carcass (AWMC), average
price of marketed carcass (APMC), the number of
marketed pigs per sow per year (MP), total carcass
weight per sow per year (CW) and the crude profit per
sow per year (CP). The CP was calculated by the sales
income minus the feed cost.
Table 1. Comparison of variables between Group 1
(farms that weigh) and Group 2 (those that do not)
variables

Group 1
(weighed)

Group 2
(unweighed)

Number of farms

45

7

Average weight of marketed
carcass
Average price of marketed
carcass,/kg
Number of marketed
pigs,/sow

74.5kg

72.5kg **

¥422.4
(US$5.40)

¥415.9
(US$5.32)

21.9

20.2

Total carcass weight,/sow

1,634.1kg

1,463.8kg *

Crude profit,/sow

¥354,626.3
(US$4,536.2)

¥276,977.2 *
(US$3,543.0)

*P<0.05, **P<0.01

1USD=78.177JPY
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Results
The AWMC from Group 1 was 2.0 kg heavier than that
of Group 2. The CW produced per sow from Group 1
worked out to 170.3 kg heavier than Group 2 which
translated into a CP of ¥77,649.1 (US$993.2/sow) higher.
(¥354,626.3 - 276,977.2= 77,649.1, US$4,536.2 3,543.0 = 993.2) There was no significant difference
between Group 1 and Group 2 in the AWMC and the MP
(Table 1).
Discussion
This is the first research that evaluates the effects of
body weight measurement to the results on several
different parameters associated with marketing in Japan.
Measuring body weight before shipping enables a farm
to determine whether or not a pig is ready to be shipped
or needs more care to reach optimal body weight. The
average weight of the marketed carcass of Group 1
clearly reaches nearer the upper limits of the Japanese
decided range of 68 to 80 kg. Since the APMC and the
MP show no significant difference, it can be reasoned
that the increase of crude profit is mainly from the result
of the increased total carcass weight of pigs produced per
sow. As the AWMC increases, the CW increases
resulting in improvement of the crude profit. Farmers
who do not measure body weight were mainly due to the
lack of time and labor in fattening stages. A farm with
200 sows can be expected to improve $198 thousand
($4,546-$3,543)*200, if they measure body weight.
Therefore, body weight measurement is economically
justifiable since it produce large profit to farmers.
Further studies including more farms are expected to
yield more precise results.
References
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A comparative study on the effect of pro-metabolic regulator (Lianol® Colostro) on weight gain and IGF-1 levels
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Introduction
The number of pigs weaned per litter (WPL) is a major
determinant of the quantity of pigs weaned per sow per
year which is the most important indicator of breeding
herd performance. Piglets born with low birth weight
(BW) are likely to die during the first 3 days due to
crushing (1) thereby reducing WPL. Lianol® Colostro, a
pro-metabolic regulator derived from fermented potato
protein, indirectly increases serum insulin-like growth
factor-1 (IGF-1. Saleri et al. (2001) and Kraetzl et al.
(1994) reported a positive interaction between IGF-1
levels and growth performance in pigs. This product may,
therefore, be utilized to improve the growth rate of
underweight piglets, preventing them from being crushed
and improving WPL. The objective of this study was to
examine the effect of Lianol® Colostro on the growth
rate and serum IGF-1 levels of piglets having low and
normal BW.

a,b differ at p<0.05 within group
Discussion
Weaning weight in normal BW group was higher than in
the low BW group. BW is positively linked to weaning
weight and survival rate in piglets (4). Lianol® Colostro
supplementation increased serum IGF-1 levels on D7 and
D25 compared to control in the same BW group. In the
low BW group, supplementation of Lianol® Colostro
twice tended to increase weaning weight compared to
control (4.67 VS. 5.79, respectively). Apply Lianol ®
Colostro twice on the day of birth could enhance
weaning weight and IGF-I level in low birth weight
piglets.

Results
Block factors had significant effects on weaning weight
and IGF-1 on D7 but not on IGF-1 on D25. Descriptive
data was shown in table 1. The results showed that serum
IGF-1 on D7 was higher in piglets with higher BW
(G2) compared to low birth weight piglets (G1)
(p<0.001). IGF-1 levels on D25 were not influenced by
birth weight. In L2 piglets, the IGF-I on D7 and D25 was
significantly higher than in the control group (p<0.01).
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Materials and methods
A total of 117 piglets from 16 sows were included in this
randomized block design trial, treat BW as a block.
Piglets were individually weighted at birth and at
weaning. Piglets were divided into 2 groups based on
BW; BW <1.1 kg (G1) and BW≥1.1 kg (G2). Piglets in
each group were divided into 3 groups; control group (no
supplementation), L1 group (piglets received Lianol®
Colostro 1cc orally at birth) and L2 group (piglets
received Lianol® Colostro twice; at birth and 12 hours
later). Serum was collected on day 7 and 25 after birth
for IGF-1 assay. The IGF-1 assay was performed using
an ELISA test kit (Diagnostic Systems Laboratories, Inc.,
USA). Weaning weight was recorded, individually. The
effects of Lianol Colostro® and BW on weaning weight,
serum IGF-I on D7 and D25 were analyzed using
regression analysis.

Table 1. The effect of BW and supplementing Lianol
on WW and IGF-1 levels at D7 and D25 (mean±SD)
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Introduction
The term “probiotics” has been defined “a live microbial
feed supplement which beneficially affects the host
animal by improving its microbial balance”. In pigs there
have been several attempts regarding to incorporate in
intensive swine farms in order to improve the pig health
and productivity. The aim of this study was to determine
pig productivity using a diet which incorporates a mix of
7 probiotic bacteria, part of the pig normal intestinal
flora, including strains for the genus Lactobacillus,
Bifidobacterium, Bacillus, and Enterococcus formulated
in a commercial product, Probiopig®.
Materials and Methods
280 (70 days old) pigs were used (140 males and 140
females), who were randomly allocated into two
treatment groups according to the used diet (Control:
standard commercial diet; Test: standard commercial diet
supplemented with Probiopig® (1kg/ton)). The probiotic
effect was evaluated according production parameters:
daily weight gain, feed conversion efficacy, feed intake
and mortality. Additionally, to assess the effects on
pathogenic bacteria, Salmonella spp. load in feces was
evaluated by qPCR. One-way repeated measure ANOVA
was used to prove that the groups had significant
difference.
Results
The results demonstrated that Probiopig®-treated pigs
showed higher total weight gain (7%), higher DWG (6%)
and better FCE (4.4%) compared with control group (p
<0.05), whereas no significant differences were found in
food intake. In the other hand, Salmonella spp. counts in
feces decreased in 30% compared to control group,
whereas no significant differences were found in
Salmonella spp loads in food.
Conclusions and Discussion
Our results showed an important improvement in daily
weight gain and feed conversion efficacy, demonstrating
a positive effect in animal nutrition, even higher than
mono-probiotic diets previously reported, suggesting a
synergistic effect between this unique probiotic mixture.
Additionally, considering the initial Salmonella spp. load
in feed and the significant reduction in Probiopig®treated pigs, our results suggests that together with the
enhancement in productive parameters, the probiotic
treatment also has an impact in pathogenic bacterial load.
Taking together, we can conclude that using the
Probiopig® probiotic mix in swine diets during
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breeding-fattening period can enhance animal health and
performance.
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Lactobacillus casei I-5 induces IL-10 and suppresses stress-induced cytokine IL-18 and changes intra-intestinal
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Introduction
Lactobacillus casei I-5 (L.c I-5) was isolated from
alcohol fermentation which had been reported prevention
of pathogenic E.coli infection in mice (Ishida-Fujii et al.,
2007) and increase growth performance in pigs (Ida, 4 th
APVS, 2009).
Materials and Methods
To investigate the effect of L.c I-5 on the pig immune
responses, we examined several cytokine expressions in
vitro (stimulation of PBMC by L.c I-5) or in vivo (serum
cytokine levels during oral ingestion of L.c I-5).
Moreover, we also determined intra-intestinal organic
acid composition by chromatography and investigated
intra-rectal bacterial component by 16s rDNA highthroughput sequencing analysis.
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Figure 1. Suppression of serum IL-18 levels by L.c I-5
during weaning and transport stress.
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Results
L.c I-5 significantly induced IL-10 production and
suppressed IFNL.c I-5 in vitro. During oral ingestion of L.c I-5, serum
IL-18 levels were significantly suppressed when pigs
were transported to another pen in weaning pigs. Serum
IL-18 levels were also suppressed after the transport
stress in growing and finishing pigs.
In intra-intestinal organic acids composition, L.c I-5
increased lactic acid, formic acid and propionic acid in
cecum, and increased butyric acid in lectal feces. By 16s
rDNA high-throughput sequencing analysis, bacterial
components in the lectal feces were changed between the
ingestion of normal diet and L.c I-5 (1%) diet.

Discussion
Lactobacilli are probiotic bacteria that have beneficial
effects on the animal health. In this study, we
investigated the effect of L.c I-5 on the immune
responses and on the intra-intestinal conditions in pigs.
L.c I-5 significantly induced immuno-modulatory
cytokine IL-10 and suppressed IFNPBMC stimulated with L.c I-5, suggested that L.c I-5
have immunomodulatory effect on the pig immune
responses.
IL-18 is a stress-induced cytokine (Muneta et al. 2011)
and the oral ingestion of L.c I-5 suppressed serum IL-18
levels in weaning pigs especially after transport from
milking pen to growing pen (Figure 1). Serum IL-18
levels were also suppressed after the transport stress in
growing and finishing pigs, suggested that L.c I-5 can
suppress stress-induced IL-18 production. In addition,
we previously reported that the oral ingestion of L.c I-5
suppressed
LPS-induced
inflammatory
cytokine
expressions in pigs (Ida et al. 2009).
Taken together, in conclusion, the oral intake of L.c I-5
may be effective to suppress inflammatory cytokine
levels caused by bacterial infection or stress and to
regulate intra-intestinal condition in pigs, and to grow
them healthy.
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Introduction
During lactation, most sows lose their reserves of protein
and fat, which can lead to an increase in the weaning-toestrus interval, lower reproductive rate and small litter
size. A good way to prevent these problems is to avoid
excessive loss of weight at the time of parturition until
weaning. This can be achieved by optimizing the feed or
nutrients consumption in the period lactation (3). The
objective of this study was to investigate the effect of
body condition in the weaning on the subsequent
reproductive performance of primiparous and
multiparous sows.
Materials and Methods
The study was conducted during the summer with 57
sows from the genetic DanBred ®, divided into
primiparous and multiparous. The reproductive outcomes
were accompanied by two consecutive farrowing
(primiparous = Part.1 and 2, multiparous = Part. 3 and 4).
Piglets were evaluated the total born, total born alive,
total weaned, total weight born alive (BA), average
weight BA, stillbirth (%), mummified (%), standard
deviation and coefficient (coef.) of variation of the
piglets’ weight at birth. Sows were evaluated considering
daily feed intake, body weight change between the postpartum and weaning, farrowing rate, weaning-to-estrus
interval (WEI) and repetition of heat. Data were analyzed
by ANOVA using the software Minitab 15® and the
correlations were compared using the Levene test (1).
Results
When compared to multiparous, primiparous sows had
significantly lower daily feed intake and average weight
piglets BA, large WEI and body weight loss, as seen in
Table 1. Feed intake ad libitum for the primiparous
during lactation did not prevent the body weight loss of
1.94% and the onset of the syndrome of the second
parturition (p<0.05). Multiparous sows gained body
weight (+ 2,23%) in relation to primiparous both
exposed to ad libitum feeding, and maintained the same
reproductive outcomes of the previous farrowing. There
was a direct moderate correlation (0.61) and significant
(p<0.05) between body weight change and daily feed
intake. As the feed intake increased there was an addition
in the body weight change (2). However, no significant
correlation between the results of Part.1 and Part. 2 or
between Part.3 and Part 4 was found. Furthermore, no
evidence of increase in the homogeneity of the variables
of subsequent in relation anterior parturition was
detected.
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Table 1. Comparison between reproductive results of
primiparous and multiparous sows by two consecutive
farrowing.
Primiparous

Multiparous

Part.1

Part.2

Part.3

Part.4

Total born (unit)

13.27 a

11.46 b

14.15 a

14.91 a

Total born alive (unit)

12.82 a

11.00 b

13.09 a

13.48 a

a

b

a

11,63 a

Piglets

Total weaned (unit)

11,64

10,91

11,46

Total weight BA(kg)

17.637

18.444

19.777

20.414

Average weight BA (kg)

1.390 a

1.681 c

1.567 b

1.534 b

Stillbirth (%)

1.26

3.30

5.59

6.75

Mummified (%)

1.86

0.65

2.36

2.14

Standard deviation (%)

26.33

32.02

27.30

28.00

Coef. of variation (%)

18.99

18.98

18.18

18.50

6.123 a

NA

7.143 b

NA

a

NA

+ 2.23 b

NA

Sow
Daily feed intake (kg)
Body weight change (%)

- 1.94

Farrowing rate (%)

100.00

100.00

95.35

100.00

WEI (day)

5.54 a

4.60 b

4.57 b

4.34 b

Repetition of heat (%)
0
0
2.33
0
a, b, c - Different letters on the same line for each variable indicate
significant difference (p<0.05). NA: data non - evaluated.

Conclusions and Discussion
The order of parturition has a direct influence on feed
intake , body weight loss during lactation and the
subsequent reproductive results. Primiparous sows have
a limited feed intake capacity in combination with
limited body reserves which can be mobilised for
lactation. An adequate feed intake preventing high losses
of body stores is therefore important. Strategies for
administrating the nutrients in the feed ration are needed
to be used on primiparous in order to minimize weight
loss during lactation and loss of performance in the
second parturition.
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Manegament and low farrowing rate in swine commercial herds
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Introduction
Low farrowing rate is highly associated with production
factors such as high age of gilts at first mating and
prolonged weaning-to-first-mating interval (WMI)3,5.
Additionally, management procedures are also related to
low farrowing rate of female pigs 7. The management
procedures included inaccurate estrus detection, late
timing of inseminations and single mating 1,6. It is
recommended that management procedures are changed
for sows depending on WMI because the duration of
estrus in sows varies between WMI 2. However, few
studies have examined management procedures and
production factors related to lower farrowing rate of gilts
and sows with different WMI in herds having lower
farrowing rate (LFR herds). Therefore, the objective of
the present study was to examine management
procedures and production factors associated with low
farrowing rate of gilts and sows in commercial swine
herds.

Conclusions and Discussion
It appears that in LFR herds the time to identify a female
pig returning to estrus is delayed, as are decisions on
culling for female pigs with reproductive failure. In order
to reduce nonproductive days of female pigs and
improve herd reproductive productivity, it is critical to
detect estrus more accurately in female pigs returning to
estrus, and implementing strict culling policy for mated
female pigs 4.
References
1. Bracken et al., 2003, Theriogenology 60, 669–676.
2. Kemp and Soede, 1996, J. Anim. Sci. 74, 944–949.
3. Koketsu et al., 1997, J. Anim. Sci. 75, 2580–2587.
4. Sasaki and Koketsu, 2010, Theriogenology 73, 587–
594.
5. Tummaruk et al., 2007, Anim. Reprod. Sci. 99, 167–
181.
6. Vargas et al., 2009, Prev. Vet. Med., 113, 75–80.
7. Young et al., 2010,Can. Vet. J. 51, 185–189

June 11 (Mon)

Results
Means (+ SEM) of farrowing rate in LFR herds and
ordinary herds were 71.3 + 0.92 and 85.5 + 0.54%,
respectively. Lower farrowing rate of gilts and sows in
LFR herds were associated with once-daily estrus
detection, late timing of first insemination and single
mating (P < 0.05). In LFR herds that detected estrus only
once a day, the farrowing rate decreased by 10.5% in
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Materials and Methods
Questionnaires were sent to 115 herds that use the same
recording system to obtain data about management
procedures in 2008. The three management procedures
and factors were included (i) daily frequencies of estrus
detection: once or twice a day; (ii) the timing of first
insemination; and (iii) the numbers of mating: single or
multiple matings. Data from 93 completed questionnaires
(80.9%) were coordinated with the reproductive data of
individual female pigs from the recording system. The
data included 78,321 service records in 37,777 female
pigs. Herds were classified into two groups on the basis
of the lower 25th percentile of farrowing rate: lowfarrowing-rate herds (76.5% or lower; LFR herds) and
ordinary herds. Analysis of covariance was used to
compare the surveyed management procedures between
the two herd groups. Additionally, two-level mixedeffects models were applied by using a herd at the twolevel and an individual record at the one-level to
determine associations between low farrowing rate and
management procedures or production factors in gilts
and sows. Gilt and sow models were separately
constructed.

first-serviced gilts and by 4.2% in reserviced sows (P <
0.05) compared with twice daily estrus detection.
Meanwhile, there was no such association in ordinary
herds (P > 0.05). The LFR herds had higher proportions
of single-mated gilts and sows than ordinary herds (P <
0.05). Fewer LFR herds performed first insemination
immediately after first estrus detection for gilts and
performed first insemination by 6-12 h for sows than
ordinary herds (P < 0.05).
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Introduction
Recently pigmen cannot be satisfied with the number of
piglets born alive, because the average litter size of
hyperprolific purebred as well as the crossbred lines of
sows increased up to 15 piglets born per litter (Castellas,
Ibanez - escriche and Noguera, 2007, Anon., 2011) but
the piglets losses were raised dramatically to unexpectant
magnitudes (Brandt, Yaroshko and Engel, 2011). It has
seemed of total born piglets 96-94 % born alive (Sviben,
1976) and 4-6 %, on an average 5 % stillborn (Floyd and
Tubbs, 2007) could not any longer be hold the normal
rates for the sows’ herd. To clear up the doubt it has been
decided to compare the data collected at the piggery with
literary citations. This is the report on our findings.
Materials and Methods
Material for this research came from the Family Farm
Glavašić in Bizovac, Croatia, where new piggery was
built up and settled with PIC gilts bought from the farm
“Belje”. Gilts were born from August 21 st till October 9th
2008. They were covered naturally or inseminated
artificially with the boar’s semen obtained from the A.I.
Center in Osijek from February 2nd till September 14th
2009. Animals became the sows farrowing from June 6 th
2009 till January 7th 2010 in 15 groups consisting from 3
to 15 females. All of 126 first farrowing sows averaged
11.627 total born and 10.317 alive born piglets. Average
number of stillborn per litter was 1.310 or 11.26% of
total born piglets, varying group by group from 0.167 till
3.200 and 1.54-26.45%. Concerning the intervention
level of 8% stillborn and 3 % mummies, summed 11%,
the data were elaborated particularly for the groups
where mean percentages of stillborn piglets were 1.54 till
10.87 (healthy groups of 60 females) and for the groups
where the percentages of stillborn piglets varied from
12.93 till 26.45 (sick group of 66 females). Data were
elaborated statistically using the methods described by
Snedecor and Cochran (1979).
Results
Average age of gilts at the beginning of the pregnancy in
H-group was 251.6 days, the pregnancy lasted 115.1
days and these females were old 366.7 days at the 1st
farrowing, when they farrowed 11.267 total born and
10.700 alive born piglets per litter. The numbers of
stillborn piglets varied in litters from 0 till 3, averaging
per litter 0.567 or 5.03%. Gilts of S-group were 247.0
days old at the start of the pregnancy. Their pregnancy
lasted 115.0 on an average and they farrowed at the mean
age of 362.0 days. Average number of total born piglets
was 11.955, of alive born piglets 9.970. The numbers of
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stillborn piglets varied from 0 till 9, averaging per litter
1.985 or 16.60%.
Conclusions and Discussion
Results of this research are congruent to the statement
that it is not obliged to be expected higher losses in the
litters bred for higher prolificacy (Gnjidić, 1993). The
percentage of 4-6 %, on an average 5 % stillborn from
total born piglets can be hold the indicator of normalcy
in the herd of hyperprolific sows too. Higher percentages
of stillborn piglets are indicative of sickness, particularly
PRRS.
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Impact of flaxseed and lactobacilli on the gut microflora in weaned pigs
R Nemcova, S Gancarcikova, D Mudronova, D Borovska, J Koscova, V Buleca, J Pistl
University of Veterinary Medicine and Pharmacy, Komenského 73, 041 81 Košice, Slovak Republic, nemcova@uvm.sk
Introduction
Quicker stabilization and diversification of microbial
community post weaning, is crucial in attending the gut
health and reducing the risk of pathogenic infections in
piglets by “colonization resistance”. Because diet can
significantly influence the microbial composition it was
important to characterize the effects of candidate feed
additives on the intestinal bacteria. The aim of this study
was to investigate the effect of the administration of
Lactobacillus plantarum – Biocenol™ LP96 and
Lactobacillus fermentum – Biocenol™ LF99 and flaxseed
as a source of α-linolenic acid and fiber on lactic acid
bacteria : coliforms (L:C) plate count ratio and number of
caecal total aerobes and anaerobes in digestive tract of
weaned piglets.
Materials and Methods
The experiment was carried out on 88 conventional
piglets. The piglets were divided into 4 groups. Control
group: control cheese without lactobacilli + control oil;
group L: probiotic cheese (L. plantarum and L.
fermentum) + control oil; group FA: control cheese +
flaxseed; group LFA: probiotic cheese + flaxseed.
Additives were administered in the period 10 days before
weaning (28th day) to 21 days post-weaning. Samples of
intestinal content for microbiological analyses and
determination of production of organic acids were taken
on day of weaning and days 3, 7 and 21 post-weaning.

Conclusions and Discussion
The results have shown that supplementation of whole
crushed flaxseed and lactobacilli into diet of pigs
stabilize L: C plate count ratios after weaning. An
increase in the number of LAB and caecal total
anaerobes with the accompanying increase in the
production of SCFAs during the post weaning period is
valuable for the development of protective flora of
piglets.
Acknowledgement
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Results
The administration of L. plantarum and L. fermentum
affected positively the population of LAB in jejunum,
ileum and caecum of pigs on day 3 post weaning and in
jejunum on day 7 post weaning which was manifested by
increased the LAB: coliforms plate count ratios in
comparison with the control. This effect was
accompanied by significantly higher levels of lactic and
acetic acid. The LAB: coliforms plate count ratios on the
3rd day after weaning were similar to day of weaning
(with significant increasing in jejunum) however, this
tendency has not been demonstrated (except jejunum) on
day 7 post weaning. The inclusion of whole crushed
flaxseed into diet (alone and combination with
lactobacilli) stabilizes the investigated microflora during
the first week after weaning in all intestinal segments and
faeces. The L:C plate count ratios were stable over a
week after weaning, additionally, on day 7 post weaning
the increased value of the ratios in caecum and faeces
were observed. Microbiological analysis of intestinal
samples in animals of groups FA and LFA showed the
most effect on the 7th day after weaning. The numbers of
LAB were significantly higher in contents of all

intestinal segments and faeces than in the control and/or
L group, moreover, the count of coliforms were
significantly decreased. Additionally, significant increase
total anaerobes and significant decrease total aerobes in
caecum was recorded. The increased of L:C plate count
ratios in caecum and faeces on the 7 th day after weaning
in comparison with weaning and 3rd day after weaning
was accompanied by a reduction in the count of
coliforms but the numbers of LAB have not been
affected within all week after weaning. Therefore, we
suppose, that the reduction of coliforms and also total
aerobes may be associated with significantly higher
numbers of total anaerobes. Moreover, we observed
significantly higher production of SCFAs in caecum,
involving particularly acetic, propionic, butyric and
succinic acids and the corresponding decrease in pH.
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Effect of vaccination against boar taint on growth performance under field conditions in China
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Pfizer Animal Health - China, Shanghai, China, 2Private Consultant, Melbourne Australia, 3Melbourne School of Land
and Environment, University of Melbourne, Parkville, Australia
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Introduction
China is the world’s largest pork consumer and with
improvements in living standards, it is expected that
demand for lean pork will increase. Thus, the efficiency
of production must be increased while respecting the
environment and animal welfare. From this aspect the
raising of intact male pigs is attractive. The natural
growth factors in the intact male pig result in better feed
efficiency and a leaner carcass compared to castrates.
However, pork from some intact male pigs may have an
offensive odour, known as boar taint, which results in the
pork being unacceptable to many consumers. The
objective of this study was to evaluate, under Chinese
production conditions, the performance of boars
vaccinated with the boar taint vaccine, Improvac (Pfizer)
compared to castrates.
Materials and Methods
A total of 24 controlled studies, involving a total of
3,670 castrates and 3,733 intact vaccinated male pigs,
were run on commercial farms in various provinces of
China.
At birth pairs of male pigs within litters were randomly
assigned to either “castrate” or “vaccinate” treatments.
Pigs in the castrate treatment were physically castrated at
a few days of age according the practices for that farm.
The “vaccinate” males were left intact and later
vaccinated with Improvac.
Two, 2 mL doses of Improvac were administered subcutaneously to the intact males, the first dose (V1) at
around 16 weeks of age and the second (V2) 4 weeks
later at around 20 weeks of age. All pigs were
slaughtered at between 24 and 26 weeks of age. Pigs
were housed, by treatment, in pens at the normal farm
stocking rates. In 23 of the 24 studies feed usage from
weaning to market was recorded by pen and used to
calculate feed efficiency (FCE). Body weight and FCE
were derived for each treatment on each farm. The
results were summarized by study and then subject to a
residual maximum likelihood (REML) meta-analysis
with vaccine treatment as the fixed effect and study as
the random effect.
Results
Body weight at birth, V1 and V2 were similar and not
statistically different. After V2 there was a marked
increase in growth rate such that the Improvac pigs were
heavier at market in all studies. In the 23 studies where
the FCE was measured the vaccinated pigs performed
better than castrate litter mates. The average FCE over
the 23 studies was 2.82 kg feed/kg gain for the castrates
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and 2.50 kg feed/kg gain for the vaccinates, an
improvement of 11.3%.
Table 1. Mean body weight and FCE from 24 (23*)
controlled field studies conducted on commercial farms
in China and analyzed using REML.
Birth weight (kg)
V1 weight (kg)
V2 weight (kg)
Market weight (kg)
FCE (kg feed/kg gain)*

Castrate
1.55
40.9
69.5
100.4
2.82

Improvac
1.56
41.0
69.6
105.3
2.50

P value
0.14
0.61
0.67
<0.001
<0.001

Discussion
The increase in growth rate after V2 can be explained by
the increase in feed intake that is known to occur. After
V2 it is documented that the feed intake of the
vaccinated pig increases leading to higher growth rates
post-V2 and hence heavier pigs at market or reduced
slaughter age (1). Importantly carcasses may not only
be heavier but also have a higher lean meat yield.
Feed efficiency is one of the most important indicators of
farm performance. In this study the total feed usage for
the castrates can be estimated at 279.1 kg feed per pig
sold or 19.6 kg higher than the Improvac males at 259.5
kg. Using a grower-finisher feed price of RMB 3300
per tonne the value of the feed savings per pig would be
66 RMB or US$10.3 (at an exchange rate of 6.4:1).
These data from 24 field studies, under commercial
conditions, in China demonstrate that stopping castration
results in marked improvements in the key performance
indicators – market weight and feed usage.
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Survey of vitamin D levels in swine serum across different stages of production
J Abbott1, D Madson1, Paulo Arruda1
Department of Veterinary Diagnostic and Production Animal Medicine, Iowa State University, Ames, IA, United States,
jabbott@iastate.edu
Introduction
Vitamin D deficiency is a cause of metabolic bone
disease in swine. In the past 18 months, the Iowa State
University
Diagnostic
Laboratory
(ISU-VDL)
investigated several cases of sudden death in nursery and
finishing pigs that was ultimately attributable to vitamin
D deficiency. Several cases were associated with feed
mixing errors; however, others were not linked to
improper feed ingredients or mixing errors, but
hypovitaminosis D was implicated. Serum 25,(OH)D
in modern swine production has not recently been
surveyed.
Therefore, an assessment of 25,(OH)D
values across the swine industry is invaluable in order to
assess incidence of clinical and/or subclinical metabolic
bone.
Metabolic requirements for vitamin D serum levels in
swine range from 25-30 ng/ml of 25,(OH)D in 3 week
old piglets to 35-70ng/ml of 25,(OH)D in mature swine1,3.
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Results
Figure 1 contains summarized results for all serum
submissions. Mean serum 25,(OH)D results for the
months of June and July were lower than historical
values in all age categories, and lower than the serum
samples collected from outdoor pigs. Trends seen in
both months confirm mature animals having greater
25,(OH)D levels than younger animals. When June
submissions were compared to outdoor submissions, all
age categories, with the exclusion of boars, had
significantly lower serum 25,(OH)D levels than outdoor
animals (P <0.01).

Discussion
Results of this survey provide evidence for the clinical
and subclinical hypovitaminosis D in all stages of swine
in confined housing. It is also apparent that the subset
of outdoor pigs tested have greater 25,(OH)D levels than
counterparts raised in confinement (P<0.01). The effect
of subclinical hypovitaminosis D in swine is currently
unknown. However, there are studies in human medicine
indicating the importance of vitamin D in anticancer
regimens as well as benefiting the immune system2.
Therefore, vitamin D deficiency in swine could cause
diminished immunological response to naturallyoccurring disease insults or to vaccination. These results
question the quantity and/or availability of vitamin D
levels supplied in swine diets.

Poster Sessions

Materials and methods
In January and June of 2011, swine serum samples
submitted to the ISU-VDL for routine testing were
selected to meet study requirements for pig age. For five
different stages of production, fifteen cases were selected,
and eight serum samples from each case were obtained.
The categories were: early nursery (2-4 weeks), grower
phase (10-14 weeks), late finisher (6-8months), sow, and
boar. A total of 1,200 serum samples were assayed in
this study, 600 for each month. Serum samples were
labeled and submitted to Heartland Assays Inc. (Ames,
IA) for determination of 25, (OH) D values. In June,
additional serum samples were collected from groups of
outdoor pigs as a comparison (ten samples from nursery,
grower, finisher and sow categories).

Figure 1. Serum 25(OH)D ng/ml by month and stage of
production including comparison of outdoor s swine.
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Profitability of medium semi-technified farms in Mexico
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Francisco Martínez-Castañeda1 Carlos Cedeño-Nuñez1 Angelica Espinosa-Ortega1, José Luis Morales-Hernández2,
Instituto de Ciencias Agropecuarias y Rurales. 2Centro Universitario UAEM-Temascaltepec. Universidad Autonoma
del Estado de México

Introduction
Swine production as a business, is affected by several
variables such as economic, social, environmental. and
so on. The profitability depends on various economic
factors noted for its importance, the costs of production
and marketing. in this study, we present the economic
performance of five pig farms in different sizes but with
similar characteristics
Materials and methods
Economic data were collected during 2009-10 in five
farms: 1) 65 2) 114 3) 150 4) 169, and 5) 335 sow.
Policy Analysis Matrix (Monke y Pearson, 1989) was
used and profitability indicators were calculated. The
farms were classified by size into three groups: 1) farms
of less than 100 sows (n = 1), 2) from 101 to 200 (n = 3),
and 3) higher than 200 (n = 1).
Results and discussion
Table 1 resume the profitability indicators
All farms were positive for Private Profitability
Coefficient (RRP) so they got earnings. The private cost
ratios (RCP), estimated on the farms studied indicate
creditworthiness and competitiveness. The data show
that smaller farm is the one who had the best RCP, so
with this exception, the private cost ratios are improving
farm as farm size increases. This has been generally

established by different authors. The RCP synthesized
profitability private prices. It is here that takes relevance
these studies, in 1995 and full economic and financial
crisis in Mexico, authors such as Barron-Aguilar et al.,
(2000), have a RCP of 84%, García-Sánchez et al.,
(2000) reported a 83% RCP, and Sosa-Montes et al.,
(2000) a RCP of 1.20%. Two years later in 1997,
Magaña-Magaña et al., (2002), reports 55% weighted
RCP but is recorded in his studio RCP ranging from 25
to 95%. In this study establishes a PCR according to a
level of technology "Private Semi-technical" comparable
to the modernization of farms evaluated in this study,
34%, virtually identical to those in this study. Recently,
Hernandez-Martinez et al., (2008), RCP report about
55%.
References
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Table 1. Profitability indicators in pig farms north of the state of Mexico
Farm 1

Farm 2

Farm 3

Farm 4

Farm 5

65

114

150

169

335

Private profitability coefficient RRP=D/(B+C)

1.09

0.14

0.35

0.47

0.54

Private cost ratio RCP =C/(A-B)

0.17

0.61

0.38

0.31

0.29

Intermediate Consumption in Total Income PCIP=B/A

0.37

0.68

0.58

0.53

0.51

Value added in Total Income PVAP=(A-B)/A

0.63

0.32

0.42

0.47

0.49

Number of sow

.
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Methane swine inventory of State of Mexico
F Martínez-Castañeda, L Herrera-Velázquez, R Martinez-Campos.
Instituto de Ciencias Agropecuarias y Rurales. Universidad Autonoma del Estado de México
Introduction
State of Mexico is the most populated State in Mexico
with almost 15.18 millions inhabitants, 13.5% of
Mexican population but it only has the 3 % of swine
inventory. Is a State with many anthropogenic activities
such agriculture, industry, forestry, tourism, etc. The
greenhouse gas (GHG) inventory represents the
accounting of gas emissions and particles that result from
human activities. For swine industry is important to
quantify the GHG emissions, in order to determine the
potential of production practices for reducing them. The
objective of present work was to determine the GHG

Table 1. Total CO2 equivalent emissions (Gg).

Materials and methods
An GHG inventory matrix was constructed based in the
fundamental equation: ETi = ∑j ∑k AKJ× Cjik where: ETI
= total GHG emission; AKJ= Swine activity j for manure
management k; Cjik= gas emission factor coefficient i
associated of swine manure management k. It was
required number of animals by physiological stage and
emissions factors. Data where collected from INEGI
(2008). Finally emissions were calculated in CO2
equivalent.

References
1. INEGI. 2008. Anuario estadístico.
2. Vergé et al. 2009. Livestock Science 121:92-101

Enteric
fermentation

Manure
management

Total emissions

Weaner pigs (<20 kg)

1.8154

2.7617

4.5772

Growers pigs (20-50 kg)

4.2158

17.9548

22.1706

Finisher pigs (>50 kg)

1.0743

9.5490

10.6234

Sows with piglets
Sows and gilts
Boars
TOTAL

0.2314
0.9717
0.4278
8.7367

4.2914
9.9774
8.0056
52.5701

4.5228
10.9492
8.4335
61.3068

Physiological stage
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Results and discussion
Table 1 shows the gas inventory. Grower pigs were the
stage with more CO2eq that may be explained for many
reasons, but the digestibility of soybean (the second
proportion ingredient in diet) is an important factor.
Similar results reported by Vergé et al (2009) agree with
this results. Ti is important to identify and understand
data showed in this research in order to develop
production strategies not only to improve production, but
also, reduce or mitigate as much as possible
environmental impact. It is necessary to develop more
and accurate emissions factors, it is no way that a sow
produces the same amount of a piglet and considers it in
the same category. Also, the respiratory gas change and
manure excretion is not the same for an animal of 20, 50
or 95 kg.
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Pork production in Korea
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Pil Soo Jeong2, Min Kyung Roh2, Seung Yoon Lee2
1
Korea Swine Association ,Seoul, Korea, 137-878
2
HanByol Farm Tech(Swine Consulting Group), Seoul, Korea, 143-701
leevet@paran.com
Introduction and Analysis
There is record of raising pig in Korea at ‘Three Kingdoms’
which is the history book of China BC 189~280(1).
The population of sows in Korea is around 903 thousand
and the number of pig farms is around 6.3 thausand on
Dec 2011(Figure 1). Around 244,000 sows were
Stamped out' in 2010/2011 by foot and mouth outbreaks
(Figure 1).

Figure 4. Size of agriculature production(2)

Figure 1. Total number of sows and farms in South
Korea.
Figure 5. The performance of pig farms in Korea (data
of 428 farms using computerized record program)(3) .

Figure 2. The quantity of pork production.

Pork is produced around 700-800 thousand metric tons
per each year. It was dropped by Foot and Mouth disease
outbreaks in 2010/2011(Figure 2).
Figure 3. Meat consumption per person per year(2)

Discussion
The average of herd size which was around two heads in
1973 has been increased into 1,344 heads on Dec
2010(2). There are 7,350 pig farms in Korea on Dec
2010(2). Pork is the most popular meat for Korean
(Figure 3). The pork production is the second largest
economical size. The value of pork production is around
4,350million USD per year(4). KSA(Korea Swine
Association) has tried to increase the performance and to
make pig farms to be a good neighbors. In recent,
FTA(Free Trade Agreement) between Republic of Korea
and major pork exporting country is challenged to keep
pork production in Korea. There are many things to do
for overcome the challenge.
Reference
1. DY Kim, 'Overlooked Historical Records of the
Three Korean Kingdom' 2006.
2. Korea national statistical office. http://kostat.go.kr/
3. Korea Swine Association.
http://www.koreapork.or.kr/
4. Ministry for Food, Agriculture, Forestry and Fisheries
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United States and Canada summary of Full Value Pigs survey
Ginger Pelger1, Isabelle Moreau1, Tom Marsteller1, Matthew Ritter1, Kevin Eggers1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading. Although many areas of swine production
influence the number of FVPs, four key areas include
Disease Management, Feed Optimization, Precision
Harvest and Assurance & Access. These areas can
influence one another. For example, sick pigs can lead to
mortality, which increases cost of production for the
remaining (living) animals, but sick pigs also impact the
feed budget, the variation in market weight for
determining ship dates and the quality of the pork when
it is harvested.

Q3. On average, how many days does it take your pigs to
reach your target market weight? (269)
<100
2.6%
101-110
5.6%
111-120
10.4%
121-130
7.8%
131-140
5.6%
141-150
19.0%
151-160
33.5%
>160
15.6%
Q4. What percentage of your pigs is raised for meat
export? (266)
0
1-20
21-40
41-60
61-80
>81
28.9% 18.4% 15.8% 9.4%
5.6%
21.8%
Discussion
M. hyo, PRRS, E. coli, S. suis, SIV and ileitis were the
most commonly reported diseases over the past year.
Much of the region is split between two primary target
market weights, those between 101-120 kg and those of
121-140 kg. The majority of pigs (>68%) take at least
141 days to reach target market weight. The market is
primarily driven toward exports with less than 30% of
respondents raising pigs only for domestic use.
Acknowledgement
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Results
A total of 285 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
general questions are reported here, while the other more
specific questions are listed in separate abstracts.

Q2. What is your target market weight (kg)? (276)
<80
81-100
101-120
121-140
>140
3.3%
3.3%
31.9%
61.2%
0.4%
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Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in the United
States and Canada, translated as necessary. Surveys were
either administered as an internet site or completed by
hand. Entries were validated and transferred by a thirdparty for summarization. All surveys were completed
within 7 months of each other.
Region
Number of Responses
USA/ Canada
276
Canada
9
Total
285

Q1. In the past year, which of the following health
challenges have your pigs encountered? (265)
PRRS
54.0%
E. coli
40.8%
Mycoplasma hyopneumoniae (M. hyo)
48.7%
Swine Dysentery
11.7%
PCV2AD
17.0%
Gastric Ulcers
18.1%
Ileitis
41.1%
Worms/ Parasites
16.6%
Pasteurella multocida (P. mult)
13.2%
Actinobacillus pleuropneumonia (APP)
12.1%
Streptococcus suis (S. suis)
45.3%
Haemophilus parasuis (H. para)
32.1%
Swine Influenza Virus
49.4%
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United States and Canada precision harvest summary of Full Value Pigs survey
Ginger Pelger1, Tom Marsteller1, Isabelle Moreau1, Matthew Ritter1, Kevin Eggers1
1
Elanco, Greenfield, IN USA
Introduction
Input costs are important to manage while raising pigs
for pork production. Revenue is important to consider as
well, since most markets do not pay equally for weight.
For example, some abattoirs pay premiums within
certain weights but give penalties for lightweight animals
or those beyond a maximum weight. In addition, carcass
merit may provide additional payment premiums. By
missing the targeted window of ideal weight or age, the
producer may miss optimizing the farm’s profitability.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
the United States and Canada, translated as necessary.
Surveys were either administered as an internet site or
completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 285 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your typical percent Margin over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (260)
1-20
21-40
41-60
61-80
>81
39.6%
40.4%
15.0%
5.0%
0%
Q2. At the time when the last pigs in the group are sold,
what percent are below target weight? (273)
<5
45.4%
6-10
38.5%
11-15
8.8%
16-20
3.3%
21-25
2.2%
26-30
0.7%
31-35
0.4%
36-40
0%
>40
0.7%
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Q3. What is the most important factor preventing you
from producing more Full Value Pigs? (272)
Disease
29.8%
Attrition
2.6%
Variation
36.0%
Missed target selling weight or age
13.6%
Feed optimization
9.2%
Facilities, transport or handling
8.8%
Q4. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (272)
Improve sow productivity
12.9%
Improve nutrition
5.9%
Reduce effects of disease
49.6%
Change target selling weight or age
8.5%
Improve feed optimization
9.9%
Improve facilities, transport or handling
13.2%
Discussion
MOFC can vary depending on the market conditions of
the country and the specific contracts set with each
abattoir. Over 54% of respondents stated that they have
at least 6% of the group below target weight when the
last pigs are sold. These lightweight pigs result in
payment penalties or force the producer to keep them on
farm, creating continuous flow or potentially getting lost
within continuous flow systems. Disease control remains
high focus for our producer, veterinarians and
influencers. Missed selling targets or mistaken selling
targets have been identified as $3-5USD/pig sold.1 Most
systems share responsibility of managing input costs
across all employees, but usually only a few people
within the company manage the revenue generated.
Marketing the correct pigs at the correct time is easily
within the producer’s scope, although it is not easily
accomplished.
References
1. Miller, D. Picking the Right Market Weight can Add
Revenue.
http://nationalhogfarmer.com/marketing/pricediscovery/picking-the-right-market-rate-0315.
Accessed 2011.
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United States and Canada full value pigs metric summary of Full Value Pigs survey
Ginger Pelger1, Isabelle Moreau1, Tom Marsteller1, Kevin Eggers1, Matthew Ritter1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in the United
States and Canada, translated as necessary. Surveys were
either administered as an internet site or completed by
hand. Entries were validated and transferred by a thirdparty for summarization. All surveys were completed
within 7 months of each other.
Results
A total of 285 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Q3. Do you keep track of the Full Value Pigs you
produce? (275)
Yes
No
66.5%
33.5%

Q6. At the time when the last pigs in the group are sold,
what percent are below target weight? (273)
<5
45.4%
6-10
38.5%
11-15
8.8%
16-20
3.3%
21-25
2.2%
26-30
0.7%
31-35
0.4%
36-40
0%
>40
0.7%
Discussion
While there is dissent over the definition of Full Value
Pigs by the survey respondents, most believe that they
are average or above average compared to their peers in
the percentage of FVPs for their farm. The cost of a pig
failing to reach Full Value was reported across all
categories, indicating that the true cost is unknown or
varies greatly depending on the producer and market
condition. Until producers use a common definition and
measurement, FVP benchmarking across producers may
be difficult.
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Q2. Do you consider your typical Full Value Pigs
percentage (as compared to your peers) to be: (273)
Below average
5.1%
Average
56.0%
Above average
38.8%

Q5. On average, how much money ($USD) would you
estimate you lose for each pig that fails to reach Full
Value? (268)
$10 or less per pig
22.4%
$11-15 per pig
23.5%
$16-20 per pig
24.3%
$21-25 per pig
10.4%
$26 per pig or more
19.4%

Poster Sessions

Q1. What is your definition of Full Value Pigs? (274)
Pigs with no sort loss
12.8%
Pigs that achieve at least 90% of maximum
25.5%
MOFC
Pigs shipped to my primary packer
17.2%
Pigs receiving no discounts on my marketing
45.6%
grid

Q4. What is your average percentage of Full Value Pigs
per group? (271)
<21
4.8%
21-30
2.6%
31-40
1.8%
41-50
2.6%
51-60
3.0%
61-70
5.5%
71-80
19.9%
>80
59.8%
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United States and Canada disease management summary of Full Value Pigs survey
Ginger Pelger1, Tom Marsteller1, Isabelle Moreau1, Kevin Eggers1, Matthew Ritter1
1
Elanco, Greenfield, IN USA
Introduction
Swine diseases, especially those leading to chronic cases
or mortality have obvious implications on welfare.
However, disease has routinely been identified as a cause
of variation and slower growth.1 The severity, duration
and prevalence of disease can impact the cost from one
herd to another. Disease Management is an area of Full
Value Pigs (FVP), through appropriate interventions,
diagnostic testing and herd data analysis that can
improve the profitability of a system.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in the United
States and Canada, translated as necessary. Surveys were
either administered as an internet site or completed by
hand. Entries were validated and transferred by a thirdparty for summarization. All surveys were completed
within 7 months of each other.
Results
A total of 285 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In the past year at your operation, how has disease
behaved in your system? (270, 269)
Respiratory
Ileitis
Disease
15.9%
Become more serious
7.8%
22.2%
Become less serious
29.7%
61.9%
Remained about the same
62.5%
Q2. What is your preferred method for diagnosing
disease in your herds? (279)
Veterinary consultation
44.1%
Clinical observations
17.9%
On-site necropsy
9.7%
Performance records
2.5%
Laboratory submission
24.0%
Hand-held test kit
0.4%
Slaughterhouse examinations
1.4%

Q3. In the past year, what has had the most positive
impact on your ability to optimize feed? (274)
Changed genetics
8.4%
Improved animal health
36.5%
Limited feed intake
2.9%
Adjusted feeders
23.7%
Used a feed additive
6.9%
Changed nutrition
21.5%
Q4. What is the most important factor preventing you
from producing more Full Value Pigs? (272)
Disease
29.8%
Attrition
2.6%
Variation
36.0%
Missed target selling weight or age
13.6%
Feed optimization
9.2%
Facilities, transport or handling
8.8%
Q5. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (272)
Improve sow productivity
12.9%
Improve nutrition
5.9%
Reduce effects of disease
49.6%
Change target selling weight or age
8.5%
Improve feed optimization
9.9%
Improve facilities, transport or handling
13.2%
Discussion
Controlling disease was identified in several survey
questions to improve feed optimization as well as
impacting the percentage and number of FVPs produced
within a system. Improving animal health was more
important for improving feed efficiency compared to
adjusting feeders (limiting wastage) or changing
nutrition. While veterinary consultation is most popular,
clinical observations and laboratory submissions are also
preferred methods for disease diagnosis. When
considering the number of FVPs, disease and variation
were identified as most important.
References
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Latin America summary of Full Value Pigs survey
Ginger Pelger1, Marco Antonio Carvajal1, Rodolfo Valle1, Rosemary Machado Vidor1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading. Although many areas of swine production
influence the number of FVPs, four key areas include
Disease Management, Feed Optimization, Precision
Harvest and Assurance & Access.

Q3. On average, how many days does it take your pigs to
reach your target market weight? (103)
<100
0%
101-110
1.0%
111-120
0%
121-130
0%
131-140
6.8%
141-150
17.5%
151-160
47.6%
>160
27.2%
Q4. What percentage of your pigs is raised for meat
export? (99)
0
1-20
21-40
41-60
61-80
>81
81.8% 11.1% 1.0%
3.0%
3.0%
1.0%
Discussion
M. hyo, PCV2AD, E. coli and ileitis were the most
commonly reported diseases over the past year. Much of
the region is split between primary markets within 81140 kg. The majority of pigs (>91%) take at least 141
days to reach target market weight. The primary market
for this region is domestic, but there are specific
producers that are involved in the export markets.
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Results
A total of 104 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
general questions are reported here, while the other more
specific questions are listed in separate abstracts.

Q2. What is your target market weight (kg)? (44)
<80
81-100
101-120
121-140
>140
0%
11.4%
70.5%
18.2%
0%

Poster Sessions

Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Latin
American countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Country
Number of Responses
Argentina
5
Brazil
24
Colombia
26
Costa Rica
3
Dominican Republic
5
Guatemala
2
Honduras
1
Mexico
14
Peru
17
Venezuela
7
Total
104

Q1. In the past year, which of the following health
challenges have your pigs encountered? (103)
PRRS
20.4%
E. coli
43.7%
Mycoplasma hyopneumoniae (M. hyo)
70.9%
Swine Dysentery
6.8%
PCV2AD
46.6%
Gastric Ulcers
25.2%
Ileitis
43.7%
Worms/ Parasites
7.8%
Pasteurella multocida (P. mult)
27.2%
Actinobacillus pleuropneumonia (APP)
35.0%
Streptococcus suis (S. suis)
30.1%
Haemophilus parasuis (H. para)
36.0%
Swine Influenza Virus
17.5%
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Latin America precision harvest summary of Full Value Pigs survey
Ginger Pelger1, Marco Antonio Carvajal1, Rodolfo Valle1, Rosemary Machado Vidor1
1
Elanco, Greenfield, IN USA
Introduction
Input costs are important to manage while raising pigs
for pork production. Revenue is important to consider as
well, since most markets do not pay equally for weight.
For example, some abattoirs pay premiums within
certain weights but give penalties for lightweight animals
or those beyond a maximum weight. In addition, carcass
merit may provide additional payment premiums. By
missing the targeted window of ideal weight or age, the
producer may miss optimizing the farm’s profitability.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Latin
American countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 104 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your typical percent Margin over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (75)
1-20
21-40
41-60
61-80
>81
44.0%
24.0%
10.7%
21.3%
0%
Q2. At the time when the last pigs in the group are sold,
what percent are below target weight? (104)
<5
18.3%
6-10
39.4%
11-15
18.3%
16-20
14.4%
21-25
3.8%
26-30
3.8%
31-35
0%
36-40
1.0%
>40
0%
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Q3. What is the most important factor preventing you
from producing more Full Value Pigs? (96)
Disease
42.7%
Attrition
12.5%
Variation
21.9%
Missed target selling weight or age
9.4%
Feed optimization
11.5%
Facilities, transport or handling
22.9%
Q4. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (98)
Improve sow productivity
17.3%
Improve nutrition
7.1%
Reduce effects of disease
48.0%
Change target selling weight or age
5.1%
Improve feed optimization
16.3%
Improve facilities, transport or handling
20.4%
Discussion
MOFC can vary depending on the market conditions of
the country and the specific contracts set with each
abattoir. Over eighty percent of respondents stated that
they have at least 6% of the group below target weight
when the last pigs are sold. These lightweight pigs result
in payment penalties or force the producer to keep them
on farm, creating continuous flow or potentially getting
lost within continuous flow systems. Disease control
remains high focus for our producer, veterinarians and
influencers. Missed selling targets or mistaken selling
targets have been identified as $3-5USD/pig sold.1 Most
systems share responsibility of managing input costs
across all employees, but usually only a few people
within the company manage the revenue generated.
Marketing the correct pigs at the correct time is easily
within the producer’s scope, although it is not easily
accomplished.
References
1. Miller D: accessed 2011,
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Latin America full value pigs metric summary of Full Value Pigs survey
Ginger Pelger1, Marco Antonio Carvajal1, Rodolfo Valle1, Rosemary Machado Vidor1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Latin
American countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 104 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Q3. Do you keep track of the Full Value Pigs you
produce? (102)
Yes
No
30.4%
69.6%

Q6. At the time when the last pigs in the group are sold,
what percent are below target weight? (104)
<5
18.3%
6-10
39.4%
11-15
18.3%
16-20
14.4%
21-25
3.8%
26-30
3.8%
31-35
0%
36-40
1.0%
>40
0%
Discussion
While there is dissent over the definition of Full Value
Pigs by the survey respondents, most believe that they
are average or above average compared to their peers in
the percentage of FVPs for their farm. The cost of a pig
failing to reach Full Value was reported across all ranges
and indicates that there could be regional differences or
that the true cost is unknown. Until producers use a
common definition and measurement, FVP benchmarking
across producers may be difficult.
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Q2. Do you consider your typical Full Value Pigs
percentage (as compared to your peers) to be: (87)
Below average
12.6%
Average
55.2%
Above average
32.2%

Q5. On average, how much money ($USD) would you
estimate you lose for each pigs that fails to reach Full
Value? (77)
$10 or less per pig
18.2%
$11-15 per pig
26.0%
$16-20 per pig
29.9%
$21-25 per pig
6.5%
$26 per pig or more
19.5%

Poster Sessions

Q1. What is your definition of Full Value Pigs? (43)
Pigs with no sort loss
18.6%
Pigs that achieve at least 90% of maximum
46.5%
MOFC
Pigs shipped to my primary packer
0%
Pigs receiving no discounts on my marketing
41.9%
grid

Q4. What is your average percentage of Full Value Pigs
per group? (72)
<21
6.9%
21-30
1.4%
31-40
2.8%
41-50
0%
51-60
15.3%
61-70
13.9%
71-80
23.6%
>80
36.1%
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Global summary of Full Value Pigs survey
Ginger Pelger1,
Elanco, Greenfield, IN USA
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Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading. Although many areas of swine production
influence the number of FVPs, four key areas include
Disease Management, Feed Optimization, Precision
Harvest and Assurance & Access. These areas can
influence one another. For example, sick pigs can lead to
mortality, which increases cost of production for the
remaining (living) animals, but sick pigs also impact the
feed budget, the variation in market weight for
determining ship dates and the quality of the pork when
it is harvested.
Materials and Methods
Twenty-two questions based on the four key areas of
FVP were designed and disseminated. The questions
consisted of multiple select or single answers. Surveys
were sent out to swine producers, veterinarians and
influencers to 32 countries in multiple regions, translated
as necessary. Surveys were either administered as an
internet site or completed by hand. Entries were
validated and transferred by a third-party for
summarization. All surveys were completed within 7
months of each other.
Region
Number of Responses
USA/ Canada
285
Asia/ Pacific
64
Europe
46
Latin America
104
Total
499
Results
A total of 499 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
general questions are reported here, while the other more
specific questions are listed in separate abstracts.

Q1. In the past year, which of the following health
challenges have your pigs encountered? (480)
PRRS
49.8%
E. coli
45.4%
Mycoplasma hyopneumoniae (M. hyo)
55.4%
Streptococcus suis (S. suis)
45.6%
Ileitis
42.7%
Swine Dysentery
12.7%
PCV2AD
32.3%
Gastric Ulcers
20.6%
Worms/ Parasites
15.4%
Pasteurella multocida (P. mult)
18.8%
Actinobacillus pleuropneumonia (APP)
25.0%
Haemophilus parasuis (H. para)
35.4%
Swine Influenza Virus
35.2%
Q2. What is your target market weight (kg)? (431)
<80
81-100
101-120
121-140
>140
2.6%
7.7%
47.1%
41.1%
1.6%
Q3. On average, how many days does it take your pigs to
reach your target market weight? (485)
<100
2.9%
101-110
4.3%
111-120
7.2%
121-130
5.6%
131-140
5.6%
141-150
16.5%
151-160
32.8%
>160
25.2%
Q4. What percentage of your pigs is raised for meat
export? (474)
0
1-20
21-40
41-60
61-80
>81
49.9% 15.2% 10.8%
7.0%
4.0%
13.1%
Discussion
M. hyo, PRRS, E. coli, S. suis and ileitis were the most
commonly reported diseases over the past year. Much of
the globe is split between two primary target market
weights, those between 101-120 kg and those of 121-140
kg. The majority of pigs (>74.5%) take at least 141 days
to reach target market weight. The export market is split,
showing that while some pigs are used only domestically,
over 50% of responders report that >1% of their pigs are
used in pork exports.
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Global disease management summary of Full Value Pigs survey
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Elanco, Greenfield, IN USA

1

Introduction
Swine diseases, especially those leading to chronic cases
or mortality have obvious implications on welfare.
However, disease has routinely been identified as a cause
of variation and slower growth.1 The severity, duration
and prevalence of disease can impact the cost from one
herd to another. Disease Management is an area of Full
Value Pigs (FVP), through appropriate interventions,
diagnostic testing and herd data analysis that can
improve the profitability of a system.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers to 32 countries
in multiple regions, translated as necessary. Surveys
were either administered as an internet site or completed
by hand. Entries were validated and transferred by a
third-party for summarization. All surveys were
completed within 7 months of each other.
Results
A total of 499 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.

Q5. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (474)
Improve sow productivity
13.3%
Improve nutrition
5.9%
Reduce effects of disease
49.4%
Change target selling weight or age
6.8%
Improve feed optimization
12.9%
Improve facilities, transport or handling
16.2%
Discussion
Controlling disease was identified in several survey
questions to improve feed optimization as well as
impacting the percentage and number of Full Value Pigs
produced within a system. Improving animal health was
more important for improving feed efficiency compared
to adjusting feeders (limiting wastage or intake) and
changing nutrition combined. While veterinary consultation
is important, clinical observations and laboratory
submissions are also preferred methods for disease
diagnosis. When considering the number of Full Value
Pigs, disease was the most important factor and second
was variation, which could be a consequence of disease.
References
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Q2. What is your preferred method for diagnosing
disease in your herds? (492)
Veterinary consultation
35.2%
Clinical observations
27.2%
On-site necropsy
21.1%
Performance records
9.8%
Laboratory submission
31.9%
Hand-held test kit
0.6%
Slaughterhouse examinations
4.1%

Q4. What is the most important factor preventing you
from producing more Full Value Pigs? (472)
Disease
36.9%
Attrition
5.1%
Variation
28.4%
Missed target selling weight or age
12.7%
Feed optimization
10.0%
Facilities, transport or handling
12.3%

Poster Sessions

Q1. In the past year at your operation, how has disease
behaved in your system? (475, 478)
Respiratory
Ileitis
Disease
21.1%
Become more serious
9.0%
27.2%
Become less serious
30.7%
51.7%
Remained about the same
60.2%

Q3.In the past year, what has had the most positive
impact on your ability to optimize feed? (485)
Changed genetics
10.3%
Improved animal health
47.0%
Limited feed intake
3.3%
Adjusted feeders
19.0%
Used a feed additive
7.6%
Changed nutrition
20.2%
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Europe summary of Full Value Pigs survey
Ginger Pelger1, Susana Lapuente1, Geoffrey Labarque1, Jan Jourquin1
1
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Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading. Although many areas of swine production
influence the number of FVPs, four key areas include
Disease Management, Feed Optimization, Precision
Harvest and Assurance & Access.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Europe
translated as necessary. Surveys were either administered
as an internet site or completed by hand. Entries were
validated and transferred by a third-party for
summarization. All surveys were completed within 7
months of each other.
Results
A total of 46 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
general questions are reported here, while the other more
specific questions are listed in separate abstracts.
Country
Number of Responses
Belgium
6
Czech Republic
4
France
1
Germany
3
Italy
7
Netherlands
3
Poland
4
Romania
2
Slovenia
1
Spain
15
Total
46

Q1. In the past year, which of the following health
challenges have your pigs encountered? (43)
PRRS
72.1%
E. coli
74.4%
Mycoplasma hyopneumoniae (M. hyo)
51.2%
Swine Dysentery
30.2%
PCV2AD
48.8%
Gastric Ulcers
32.6%
Ileitis
39.5%
Worms/ Parasites
25.6%
Pasteurella multocida (P. mult)
32.6%
Actinobacillus pleuropneumonia (APP)
48.8%
Streptococcus suis (S. suis)
79.1%
Haemophilus parasuis (H. para)
39.5%
Swine Influenza Virus
23.3%
Q2. What is your target market weight (kg)? (43)
<80
81-100
101-120
121-140
>140
2.3%
4.6%
79.0%
0%
14.0%
Q3. On average, how many days does it take your pigs to
reach your target market weight? (43)
<100
9.3%
101-110
2.3%
111-120
14.0%
121-130
9.3%
131-140
7.0%
141-150
4.7%
151-160
9.3%
>160
44.2%
Q4. What percentage of your pigs is raised for meat
export? (39)
0
1-20
21-40
41-60
61-80
>81
51.3% 20.5% 15.4% 10.3%
0%
2.6%
Discussion
M. hyo, PRRS, E. coli, S. suis, PCVAD and APP were
the most commonly reported diseases over the past year.
Much of the region is selling to a primary target market
weight of 101-120 kg. The majority of pigs (>58%) take
at least 141 days to reach target market weight. The
export market is split, showing that while some pigs are
used only domestically, over 48% of responders report
that >1% of their pigs are used in pork exports.
Acknowledgement
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Europe precision harvest summary of Full Value Pigs survey
Ginger Pelger1, Susana Lapuente1, Geoffrey Labarque1, Jan Jourquin1
1
Elanco, Greenfield, IN USA
Introduction
Input costs are important to manage while raising pigs
for pork production. Revenue is important to consider as
well, since most markets do not pay equally for weight.
For example, some abattoirs pay premiums within
certain weights but give penalties for lightweight animals
or those beyond a maximum weight. In addition, carcass
merit may provide additional payment premiums. By
missing the targeted window of ideal weight or age, the
producer may miss optimizing the farm’s profitability.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
Europe translated as necessary. Surveys were either
administered as an internet site or completed by hand.
Entries were validated and transferred by a third-party
for summarization. All surveys were completed within 7
months of each other.
Results
A total of 46 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your typical percent Margin over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (32)
1-20
21-40
41-60
61-80
>81
34.4%
46.9%
18.8%
0%
0%

Q4. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (37)
Improve sow productivity
2.7%
Improve nutrition
5.4%
Reduce effects of disease
37.8%
Change target selling weight or age
2.7%
Improve feed optimization
19.0%
Improve facilities, transport or handling
32.4%

References
1. Miller, D. Picking the Right Market Weight can Add
Revenue.
http://nationalhogfarmer.com/marketing/pricediscovery/picking-the-right-market-rate-0315.
Accessed 2011.
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Discussion
MOFC can vary depending on the market conditions of
the country and the specific contracts set with each
abattoir. Sixty-nine percent of respondents stated that
they have at least 6% of the group below target weight
when the last pigs are sold. These lightweight pigs result
in payment penalties or force the producer to keep them
on farm, creating continuous flow or potentially getting
lost within continuous flow systems. Disease control
remains high focus for our producer, veterinarians and
influencers. Missed selling targets or mistaken selling
targets have been identified as $3-5USD/pig sold.1 Most
systems share responsibility of managing input costs
across all employees, but usually only a few people
within the company manage the revenue generated.
Marketing the correct pigs at the correct time is easily
within the producer’s scope, although it is not easily
accomplished.
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Q2. At the time when the last pigs in the group are sold,
what percent are below target weight? (42)
<5
31.0%
6-10
33.3%
11-15
23.8%
16-20
2.4%
21-25
4.8%
26-30
4.8%
31-35
0%
36-40
0%
>40
0%

Q3. What is the most important factor preventing you
from producing more Full Value Pigs? (36)
Disease
27.8%
Attrition
2.8%
Variation
19.4%
Missed target selling weight or age
13.9%
Feed optimization
19.4%
Facilities, transport or handling
16.7%
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Europe full value pig metric summary of Full Value Pigs survey
Ginger Pelger1, Susana Lapuente1, Geoffrey Labarque1, Jan Jourquin1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Europe
translated as necessary. Surveys were either administered
as an internet site or completed by hand. Entries were
validated and transferred by a third-party for
summarization. All surveys were completed within 7
months of each other.
Results
A total of 46 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your definition of Full Value Pigs? (39)
Pigs with no sort loss
23.0%
Pigs that achieve at least 90% of maximum
43.6%
MOFC
Pigs shipped to my primary packer
2.6%
Pigs receiving no discounts on my marketing
30.8%
grid
Q2. Do you consider your typical Full Value Pigs
percentage (as compared to your peers) to be: (36)
Below average
5.6%
Average
66.7%
Above average
27.8%
Q3. Do you keep track of the Full Value Pigs you
produce? (38)
Yes
No
60.5%
39.5%
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Q4. What is your average percentage of Full Value Pigs
per group? (36)
<21
2.8%
21-30
2.8%
31-40
11.1%
41-50
2.8%
51-60
11.1%
61-70
13.9%
71-80
27.8%
>80
27.8%
Q5. On average, how much money ($USD) would you
estimate you lose for each pigs that fails to reach Full
Value? (33)
$10 or less per pig
9.1%
$11-15 per pig
36.4%
$16-20 per pig
36.4%
$21-25 per pig
6.1%
$26 per pig or more
12.1%
Q6. At the time when the last pigs in the group are sold,
what percent are below target weight? (42)
<5
31.0%
6-10
33.3%
11-15
23.8%
16-20
2.4%
21-25
4.8%
26-30
4.8%
31-35
0%
36-40
0%
>40
0%
Discussion
While there is dissent over the definition of Full Value
Pigs by the survey respondents, most believe that they
are average or above average compared to their peers in
the percentage of FVPs for their farm. The cost of a pig
failing to reach Full Value was reported between $11-20
USD by 72.8% of respondents. Until producers use a
common
definition
and
measurement,
FVP
benchmarking across producers may be difficult.
Acknowledgement
This study was sponsored by Elanco.
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Asia and Pacific rim precision harvest summary of Full Value Pigs survey
Ginger Pelger1, Jun Castro1, Charles Rikard-Bell1
1
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Introduction
Input costs are important to manage while raising pigs
for pork production. Revenue is important to consider as
well, since most markets do not pay equally for weight.
For example, some abattoirs pay premiums within
certain weights but give penalties for lightweight animals
or those beyond a maximum weight. In addition, carcass
merit may provide additional payment premiums. By
missing the targeted window of ideal weight or age, the
producer may miss optimizing the farm’s profitability.
Materials and Methods
Twenty-two questions based on Full Value Pigs (FVP)
were designed and disseminated. The questions consisted
of multiple select or single answers. Surveys were sent
out to swine producers, veterinarians and influencers in
Asian and Pacific Rim countries, translated as necessary.
Surveys were completed by hand. Entries were validated
and transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 64 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your typical percent Margin over Feed Cost
(MOFC)? MOFC= Total revenue - total feed cost (59)
1-20
21-40
41-60
61-80
>81
20.3%
23.7%
22.0%
22.0%
11.9%

Q4. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (62)
Improve sow productivity
14.5%
Improve nutrition
4.8%
Reduce effects of disease
56.5%
Change target selling weight or age
4.8%
Improve feed optimization
14.5%
Improve facilities, transport or handling
11.3%

References
1. Miller D: accessed 2011,
http://nationalhogfarmer.com/marketing/pricediscovery/picking-the-right-market-rate-0315.
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Discussion
MOFC can vary depending on the market conditions of
the country and the specific contracts set with each
abattoir. About sixty-seven percent of respondents stated
that they have at least 6% of the group below target
weight when the last pigs are sold. These lightweight
pigs result in payment penalties or force the producer to
keep them on farm, creating continuous flow or
potentially getting lost within continuous flow systems.
Disease control remains high focus for our producers,
veterinarians and influencers. Missed selling targets or
mistaken selling targets have been identified as $35USD/pig sold.1 Most systems share responsibility of
managing input costs across all employees, but usually
only a few people within the company manage the
revenue generated. Marketing the correct pigs at the
correct time is easily within the producer’s scope,
although it is not easily accomplished.
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Q2. At the time when the last pigs in the group are sold,
what percent are below target weight? (62)
<5
32.3%
6-10
29.0%
11-15
19.4%
16-20
6.5%
21-25
3.2%
26-30
1.6%
31-35
1.6%
36-40
1.6%
>40
4.8%

Q3. What is the most important factor preventing you
from producing more Full Value Pigs? (63)
Disease
61.9%
Attrition
4.8%
Variation
15.9%
Missed target selling weight or age
9.5%
Feed optimization
7.9%
Facilities, transport or handling
6.3%
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Asia and Pacific rim full value pig metric summary of Full Value Pigs survey
Ginger Pelger1, Jun Castro1, Charles Rikard-Bell1
1
Elanco, Greenfield, IN USA
Introduction
Full Value Pigs (FVP) is a profitability-focused business
model that takes a population of pigs and constraints of
facility and market to determine the optimum
performance for a swine operation. A Full Value Pig is a
pig that achieves at least 90% of the Margin Over Feed
Cost (MOFC) of the single optimum pig as determined
by feed intake, feed costs and payment grids. While
some producers are currently benchmarking their FVPs
compared to historical data, many are still using single
point production parameters that are solely cost-focused
or misleading.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Asian and
Pacific Rim countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 64 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. What is your definition of Full Value Pigs? (61)
Pigs with no sort loss
16.4%
Pigs that achieve at least 90% of maximum
45.9%
MOFC
Pigs shipped to my primary packer
8.2%
Pigs receiving no discounts on my marketing
29.5%
grid
Q2. Do you consider your typical Full Value Pigs
percentage (as compared to your peers) to be: (61)
Below average
6.6%
Average
42.6%
Above average
50.8%
Q3. Do you keep track of the Full Value Pigs you
produce? (62)
Yes
No
43.5%
56.5%
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Q4. What is your average percentage of Full Value Pigs
per group? (59)
<21
3.4%
21-30
1.7%
31-40
8.5%
41-50
3.4%
51-60
3.4%
61-70
10.2%
71-80
28.8%
>80
40.7%
Q5. On average, how much money ($USD) would you
estimate you lose for each pigs that fails to reach Full
Value? (57)
$10 or less per pig
14.0%
$11-15 per pig
19.3%
$16-20 per pig
17.5%
$21-25 per pig
12.3%
$26 per pig or more
36.8%
Q6. At the time when the last pigs in the group are sold,
what percent are below target weight? (62)
<5
32.3%
6-10
29.0%
11-15
19.4%
16-20
6.5%
21-25
3.2%
26-30
1.6%
31-35
1.6%
36-40
1.6%
>40
4.8%
Discussion
While there is dissent over the definition of Full Value
Pigs by the survey respondents, most producers believe
that they are average or above average compared to their
peers in the percentage of FVPs for their farm. The cost
of a pig failing to reach Full Value was reported by more
than 66% of respondents to be more than $16 USD. Until
producers use a common definition and measurement,
FVP benchmarking across producers may be difficult.
Acknowledgement
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Effect of bovine colostrum on the serum insulin-like growth factor-I (IGF-I), the IGF binding proteins-2 and -3
and the thyroid hormones in weaning piglets
Christelle Boudry1, Jean-Paul Dehoux2
Animal Science Unit, Gembloux Agro-Bio Tech, University of Liege, Gembloux, Belgium,
2
Experimental Surgery Unit, Faculty of Medicine, Catholic University of Louvain, Brussels, Belgium,
1

Introduction
This study examined the effect of a bovine colostrum
supplementation on growth performance, feed intake and
the hormonal response of piglets at weaning.
Materials and Methods
Ninety-six newly-weaned piglets were assigned for four
weeks to one of the two treatments: Control (diet with
bovine milk whey) and Colostrum (diet with bovine
colostrum whey) treatments. The supplements were
incorporated in a commercial diet at 20 g/kg during the
first 2 weeks after weaning and lowered to 10 g/kg for
the next 2 weeks. Body weight and feed intake were
measured weekly. Blood samples were taken weekly for
determination of circulating IGF-I,its binding proteins
and the thyroid hormones (T3 and T4).
Results
During the first week of the trial, the Colostrum-fed
piglets presented improved growth performance, feed
intake and feed efficiency and a higher concentration in
circulating IGF-I (+15 %) compared to the Control
piglets. In both treatments, the circulating thyroid
hormones were reduced by weaning and the levels
measured at weaning were recovered earlier by the
Colostrum-fed piglets compared to the Control group
(P<0.05).
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Conclusions and Discussion
The hormonal response observed after the bovine
colostrum supplementation is, at least in part, consequent
of the positive action of bovine colostrum on the feed
intake.
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Cost benefit comparison between vaccinating against Actinobacillus pleuropneumoniae and using a specific
antibiotic metaphylaxis program
E.Brunier1, TT.Dan2, NTT.Nam2, NTP Ninh2, LT Tung3, PC.Giang4
1
Ceva Animal Health Asia Pacific, Kuala Lumpur, Malaysia
2
Nong Lam University, Thu Duc, HCM City, Vietnam
3
Dong Hiep farm, Cu Chi, HCM City, Vietnam
4
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Material and method
In a 3000 sow farrow-to-finish farm, with a history of
A.p., three groups of piglets have been constituted at
weaning. One group (G1) of 240 pigs was vaccinated
with a toxoid vaccine against A.p., COGLAPIX ®, twice
at 8 and 12 weeks of age; one group (G2) of 240 pigs
received a specific antibiotic program with tilmicosin
(200 ppm) in the feed during three weeks, twice, at six
weeks and three months of age; the last group (G3) of 40
pigs had none of the previous measures. All groups
received a common antibiotic prevention program with
chlortetracycline (400 ppm) and colistin (100 ppm)
during the trial period. The three groups were raised side
by side in the same building.
Blood has been sampled on pools of five animals at
different ages (12 age groups) to draw the seroprofile of
the farm (ELISA ID Vet® APP screening 1-12).
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Groups of age (p: sows of defined parity; w: pigs of defined week of age)

Table 1. Performances and economic results
Post-weaning period
Arrival at 26 days old
Number of pigs at arrival
Number of pigs at transfer
Average weight at arrival/ piglet (kg)
Average weight at transfer/ piglet (kg)
ADG (g)
FCR (kg)
Growing period
Arrival at 56 days old
Number of pigs at transfer
Number of pigs at slaughter
Average weight at transfer/ piglet (kg)
Average weight at slaughter piglet (kg)
ADG (g)
FCR (kg)
Weaning to slaughter
Feed cost (USD)
Total veterinary cost (USD)
Total weight gain (kg)
Cost per kg weight gain (USD)
Revenue (2.45 USD/ kg live pig) USD
Net revenue (minus costs) per slaughtered pig

G2

G3

240
230
7.77
16.81
312
1.4

240
40
230
37
7.73 7.69
17.98 16.07
355
290
1.3
1.6

p value

230
230
37
216
204
36
16.81 17.98 16.07
101.76 100.83 93.24
656
645
575
2.81
2.87 3.15

p>0.05
p>0.05
p>0.05

p>0.05
p>0.05
p>0.05

26 583 25 474 4 487
526
873
17
20 308 19 088 3 081
1.33
1.38 1.46
53 851 50 395 8 224
124
118
103

111

100

93

1 USD = 20 800 VND

Conclusion and discussion
The groups 1 and 2 (vaccination and specific antibiotic
metaphylaxis) had better performances and provided a
better revenue than the group 3 (common antibiotic
metaphylaxis). If the group 1 and 2 showed similar
performances, the economical results are highly improved by
the vaccination (group 1). In a context of needing to
decrease the use of antibiotics in the feed, the
vaccination appears to be the method to be preferred.
References
1. Taylor JD: Diseases of Swine; 8ed, 343-354
COGLAPIX® is a product of CEVA Santé Animale
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Net revenue (minus costs) per starting pig

G1
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Results
The serological results showing a large positivity on
sows as well as a peak of positivity at 18 weeks of age,
in a not vaccinated farm, confirmed the presence of A.p.
(Figure 1).
Despite there is no significant difference, the performances
show that if the groups 1 and 2 are quite similar, their
growth and feed efficiency are improved versus group 3
(Table 1).
Concerning the economic performances, the group 1
provided the best revenue with 111 USD per starting pig,
11% higher than group 2 and 19% higher than group 3.

Figure 1. positivity (S/P ≥ 30) of A.p. per group of age

Percentage (%)

Introduction
Porcine pleuropneumonia, due to Actinobacillus
pleuropneumoniae, (A.p.), is a world-wide major ailment
of swine that impacts the performances of the pigs and
the income of the farmers1. The prevention is still largely
based on antibiotic metaphylaxis, at risk periods. The
vaccination is another possibility but still many farmers
are reluctant to use it for economic believes. The
following study aimed to compare the economic impact
of both preventive methods.
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Comparison on the pleurisy rate evaluated by S.P.E.S. scoring method between vaccination against
Actinobacillus pleuropneumoniae and a specific antibiotic metaphylaxis program
E.Brunier1, TT.Dan2, NTT.Nam2, NTP Ninh2, LT Tung3, PC.Giang4
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Introduction
Porcine pleuropneumonia, due to Actinobacillus
pleuropneumoniae, (A.p.), is a world-wide major ailment
of swine. It is characterized at slaughter by an increase of
dorso-caudal pleurisy rate, which can be scored by the
SPES1 method created by IZSLER, Italy. The prevention is
still largely based on antibiotic metaphylaxis, at risk
period. The vaccination is another possibility but many
farmers are still reluctant to use it. Jäger 2012 2 showed a
direct link between pleurisy rate and revenue impairment
in UK. The following study aimed to compare the
pleurisy rates with both preventive methods.
Material and method
In a 3000 sow farrow-to-finish farm, with a history of
A.p., three groups of piglets have been constituted at
weaning. One group (G1) of 240 pigs was vaccinated
with a toxoid vaccine against A.p., COGLAPIX®, twice
at 8 and 12 weeks of age; one group (G2) of 240 pigs
received a specific antibiotic program with tilmicosin
(200 ppm) in the feed during three weeks, twice, at six
weeks and three months of age; the last group (G3) of 40
pigs had none of the previous measures. All groups
received a common antibiotic prevention program with
chlortetracycline (400 ppm) and colistin (100 ppm)
during the trial period. The three groups were raised side
by side in the same building.
Before the trial, a lung slaughter check using the SPES
scoring system has been implemented on 92 pigs to
evaluatethe impact of A.p. in the farm.
Results
Before the trial, the slaughter check has shown that the
pleurisy rate is high (51%) with a high dorso-caudal
pleurisy rate (>20%) – SPES score of 2, 3 & 4. This
suggests not only the presence of A.p. in the farm but
that its impact is important. Besides, APPI is greater than
0.79; that highlights the importance of the serious lesions
that will impair the performances. – table 1.
Table 1.

Lung scoring results at slaughter before trial

Number of pigs slaughtered
Average SPES score
Average SPES score for scores 2, 3 & 4
Pleurisy rate
Pleurisy rate on lungs with SPES 2, 3 & 4
APPI
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92
1.07
3.22
51.09%
25.00%
0.85

At slaughter, at the end of the trial, we observe
differences between the three groups (table 2). The best
scores, for any parameter, belonged to the group 1, while
the group 3 had the worse scores concerning the pleurisy
parameters.
Table 2. Lung scoring at slaughter
Number of pigs slaughtered
Average SPES score
Average SPES score for scores 2, 3 & 4
Pleurisy rate
Pleurisy rate on lungs with SPES 2, 3 & 4

G1
G2
G3
111
86
13
0.05
0.38
0.62
2
3.22
2.67
4.5% 15.1% 23.1%
0.90% 10.47% 23.08%

Conclusion and discussion
The use of a specific antibiotic (tilmicosin – G2) has
improved the pleurisy ratio and the dorso-caudal pleurisy
rate compared to a common antibiotic preventive
program (G3). But the best improvement, with a drastic
reduction of both pleurisy rates has been done by the use
of the vaccine (G1).
In a context of needing to decrease the use of antibiotics
in the feed, the vaccination appears to be the method to
be preferred.
References
1. Merialdi G et al.: 2011 – The Vet Journal 17/12/2011
2. Jäger HC et al.: 2012 - PLoS ONE 7(2): e29655
COGLAPIX® is a product of CEVA Santé Animale
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Development of an Enzyme-Linked Immunosorbent Assay of using lipopolysaccharides of Actinobacillus
pleuropneumoniae serovar 15 as antigen for serological diagnosis in experimentally infected pig herds
Jina Lee, Ho To, Nobuyuki Tsutsumi, Akira Iwata
Nippon Institute for Biological Science, Ome, Tokyo, Japan, jina-lee@nibs.or.jp
Introduction
Actinobacillus pleuropeumoniae(App) is a causative
agent of swine pleuropneumoniae, which has a great
responsible for economic loss in swine industry. The
disease is highly contagious and survived pigs can
become carriers. Detection and monitoring of App
infections is important in control herds of free of the
disease. App consists of 15 serovars, and serovar 15 has
been proposed recently1. In Japan, serovars 1, 2 and 5
have been the most prevalent ones. However, recently
serovar 15 has been isolated from sporadic outbreaks of
pleuropneumonia5. Here we developed an indirect enzymelinked immunosorbent assay (ELISA) for serological
diagnosis of serovar 15 and we evaluated the ELISA for
antibody detection in experimentally infected pig herds.
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Results
The profile of LPS on SDS-PAGE showed smear on the
top and ladder-like bands, which is a characteristic of
LPS with O-polysaccharide repeating units5 in gram
negative bacteria. We examined the LPS concentration
for coating and reaction time in ELISA. The best result
was obtained on coating with x100 dilution and reaction
time was 10~20 min. Cut-off value was set at OD=0.2 by
the mean OD+3SD. Cross-reactivity was examined using
rabbit anti-sera to LPS extracted from App serovars 1-7
and 15. Positive signal was obtained with rabbit anti-sera
against serovars 3, 6 and 15. There is no cross-reactivity
between App serovar 15 LPS with pig sera infected with

Discussion and Conclusions
The objective of this study was to detect antibody to App
using LPS extracted from a serovar 15 strain, which
reported as a new serotype in Japan. The present result
showed that the extracted LPS without protein
contamination could be used as ELISA antigen. The
ELISA showed no cross-reactive with serovars 1, 2 and 5,
the most prevalent ones in Japan. As far as examined 238
field sera, there is no reaction of the LPS antigen with
sera originated from other porcine infection. The serovar
15 LPS is reported to have cross-reactivity with serovars
3, 6 and 8. In Japan, these serovars have not yet isolated,
therefore this ELISA could be used to survey the
seroprevalence of serovar 15. Swinecheck® APP ELISA
offered by Biovet Inc. is known as a commercially
available ELISA kit, which detects antibodies by
serovars 3, 6, 8 antigen2. Unfortunately, the kit is
unavailable in Japan where the serosurveillance of
serovar 15 is highly desirable in the field. By this indirect
ELISA, sero-conversion could be detected postchallenge with App serovar 15 strain. Furthermore, this
ELISA is expected to be used to evaluate the potency of
vaccine containing App serovar 15 as component. For
practical uses, more investigations are required in field
sera with natural infection of App serovar 15 and those
of pigs vaccinated several App vaccines.
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Materials and Methods
Lipopolysaccharide (LPS) was extracted by hot-phenol
procedure as described7 previously from serovar 15
strain NBAP009 isolated from Japanese field5. The
extracted LPS was examined by SDS-PAGE and silver
and/or CBB staining3. Reactivity of the serovar 15 LPS
with rabbit and pig sera to serovars 1, 2, 5, 3, 6, 8 and 15
were examined by ELISA and Western blotting. The
ELISA was performed as described 4 previously, using
the extracted LPS as antigen. Cut-off value was set with
320 pig sera from App serovar 15-free farms. Twelve
commercial pigs were purchased from a farm free of App.
Pigs were challenged at 12 week-old, by intra-tracheal
inoculation of 107 CFU/ 5mL of serovar 15 strain
NBAP008. Survived pigs were euthanized at 7 days postinfection. Blood samples were collected just prior to
challenge (from day 0), and euthanized; and the sera
were examined by ELISA. Likewise, the serum samples
from pigs infected with App serovars 1, 2 or 5 were
prepared as describe elsewhere.

serovars 1, 2 and 5. The OD of these samples gave <0.2
indicating that the LPSs species didn’t share common
epitopes. An indirect ELISA detected sero-conversion at
post-challenge. Lethargy, respiratory distress and elevated
rectal temperatures over 41℃ were observed at postchallenge as clinical signs. Post-mortem findings showed
characteristic of App lesions in the lungs, supported by
result of App isolation.
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Serodiversity and genomic relatedness of Actinobacillus pleuropneumoniae
field isolates in Korea
Aeran Kim, Ji Youn Lee, Chun Tae Lim, Suk Chan Jung, Yi Seok Joo
Animal, Plant & Fisheries Quarantine & Inspection Agency, Ministry for Food, Agriculture, Forestry and Fisheries,
Anyang, Republic of Korea
Introduction
The
Gram-negative
bacterium
Actinobacillus
pleuropneumoniae is the etiologic agent of porcine
contagious pleuropneumoniae, a lethal respiratory
infectious disease causing great economic losses in the
global swine industry. In this study we use apx toxin
gene serotyping and pulsed field gel electrophoresis to
examine the genomic relationship among A.
pleuropneumoniae strains of Korea.
Materials and Methods
In total, 124 isolates of A. pleuropneumoniae were
collected from diseased pigs during 2007-2010 in field
farms and slaughter houses. The A. pleuropneumoniae
isolates were serotyped by apx toxin type PCR. The
major pathogenic toxins of A. pleuropneumoniae include
ApxI, ApxII, ApxIII, and ApxIV, which are serotype or
serovar specific. The isolates were genotyped by pulsedfield gel electrophoresis (PFGE). DNA for PFGE was
digested with ApaI. Levels of similarity were determine
dusing Dice coefficient and the unweighted pair group
method with arithmetic mean (UPGMA).
Results
A total of 124 isolates of A. pleuropneumoniae were
represented the serotypic variation. Serovar 2(40%) and
5(35%) of A. pleuropneumoniae were predominant in
Korea, followed by serovars 1(12%), 4(7%), 12(3%) and
7(2%) respectively. PFGE analysis revealed high degree
of genetic heterogenicity among individual serotypes.
Conclusions
We are shown that cluster analysis displayed the
underlying similarities and relationships of the isolates
by serotypes. PFGE might represent a valuable tool for
future studies on the epidemiology of A.
pleuropneumoniae. We believe that these study will
provide for the development of genomic typing of A.
pleuropneumoniae and vaccines against the severe swine
disease caused by this pathogen in Korea.
References
1. Bossé JT, Janson H, Sheehan BJ, Beddek AJ, Rycroft
AN, Kroll JS. Actinobacillus pleuropneumoniae.
Microbes and Infection 4, 225–235. 2002.
2. Rayamajhi N, Shin SJ, Kang SG, Lee DY, Ahn JM,
Yoo HS. Development and use of a multiplex
polymerase chain reaction assay based on Apx toxin
genes
for
genotyping
of
Actinobacillus
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First isolation of Actinobacillus suis in Korea
BY Jung, AB Jeon, JW Byun, HY Kim, BS Park, JA Jung, MH Park
Animal Disease Diagnostic Division, Animal, Plant and Fisheries Quarantine and Inspection Agency, Anyang,
Gyeonggi, Republic of Korea, jungby@korea.kr
Introduction
Actinobacillus (A.) suis, a member of the family
Pasteurellaceae, has been associated with various
clinical diseases in high health status swine herds1. This
study aimed to improve the diagnosis of A. suis infection
by developing multiplex polymerase chain reaction
(PCR) assay and investigate the characteristics of the
first A. suis isolates in Korea.
Materials and Methods
Total of 99 porcine respiratory tissues including lung,
trachea, and tonsil were cultured on sheep blood agar
(Asan Pharmaceutical, Korea) under 5 % CO2, 37°C for
24 hr. Newly designed primer targeting the A. suis was
used in development of multiplex PCR with other two
primers previously reported2,3 for detection of three
porcine respiratory pathogens: A. pleuropneumoniae
(APP), Haemophilus parasuis (HPS), and A. suis.
Sensitivity and specificity test were also performed. For
tissues from which A. suis isolates obtained, routine HE
and immunohistochemistry (IHC) stain were performed
using polyclonal A. suis specific antibody (QIA, Korea).
A. suis isolates were also subjected to minimum
inhibitory concentration (MIC) test against 13
antimicrobial agents.

1

2

3

4

Table 1. Comparison of diagnostic efficiency using A. suis
single PCR and bacterial isolation in diseased pigs
PCR
A. suis isolation
+
Total
+
5
0
5†
–
2
92
94
Total
7
92
99

Agreement: 98 %
†

Lung (3 isolates), tonsil (1 isolate), trachea (1 isolate)

Figure 2. Detection of A. suis in infected lung tissue. Left

panel. Note the A. suis colony (arrow) and infiltration of
macrophages and neutrophils in the alveolar cavity. HE.
Bar = 100 um. Right panel. Detection of A. suis in the
alveolar cavity using IHC staining. ABC. Bar = 100 um.
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Conclusions and Discussions
To authors’ knowledge, this is the first isolation of A.
suis in Korea. Developed PCR assay was specific and
more sensitive, time-efficient than bacterial isolation
method. Thus, it can serve as reliable and effective tool
for diagnosis of the infection by A. suis.
References
1. Yeager MJ et al.: 1996, J Vet Diagn Invest 8:381-383.
2. Schaller A et al.: 2001, Vet Microbiol 79:47-62.
3. Oliveira S et al.: 2001, J Vet Diagn Invest 13:495501.

Happy Pigs - Healthy People

611

Poster Sessions

Results
Multiplex PCR showed specific amplified products for
each pathogen (Figure 1). For 21 species of pig
pathogens tested except A. suis, PCR products were not
observed. As for the sensitivity of the PCR, detection
limits of A. suis, APP was 10 pg/μl and 0.1 pg/μl for
HPS (data not shown). Out of 99 samples tested, A. suis
were detected by PCR from seven samples and five A.
suis isolates were obtained (Table 1). Staining and
microscopic observation of the infected lung tissues
revealed A. suis (Figure 2). For MIC result, isolates were
susceptible to spectinomycin, ceftiofur, ampicillin,
tetracycline, rifampicin, tilmicosin, and enrofloxacin.
Additionally, isolates showed resistance to clindamycin,
chloramphenicol, and vancomycin.

Figure 1. Result of multiplex PCR of A. suis. Specific PCR
products were shown for A. suis (lane 1), A. pleuropneumoniae
(lane 2) and H. parasuis (lane 3), respectively.
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Serotypic prevalence of Actinobacillus pleuropneumoniae(APP) field isolates and a selection of APP serotype 1
vaccine candidate by the virulence in mice and pigs
Jong-Bo Shim, Yoon-Hee Roh, Ho-Keun Won, Mi-Jeong Han, Hwan-Won Choi, In-Joong Yoon
Department of Research and Development, ChoongAng Vaccine Laboratories (CAVAC), Daejeon, Korea
Introduction
Actinobacillus pleuropneumoniae (APP) is highly
contagious agent of porcine pleuropneumonia. This
disease is characterized by hemorrhagic fibrinous and
necrotic lung lesions, acute or chronic onset and, high
morbidity and high mortality especially in 6~20 week
old growing pigs. Fifteen serovars have been identified
worldwide and serotype 1, 5, 9, 10, 11 were found to be
more virulent than others. However, the serotypic
prevalence varies depending on the local conditions and
situations. In Korea, serotype 2 and 5 have been
prevalent, but it was found that the isolation of serotype
1 has increased recently. In this study, the virulence of
serotype 1 strains isolated in 2007 to 2011 was evaluated
in mice and pigs so that we could choose the candidate
strain for the APP killed and subunit vaccine.
Materials and Methods
Twelve APP serotype 1 out of 117 APP strains isolated
from the local farm in Korea 2006 to 2011 were
identified using single and multiplex polymerase chain
reaction (PCR) and agar gel immunodiffusion (AGID)
test. Seventy two ether-anesthetized mice were
challenged intranasally with approximately 0.05 ml of
culture broth containing around 1.0x10 8 colony forming
unit (CFU) of these 12 APP serotype 1 isolates. Mice
were observed daily for 7 days post-challenge. After
picking up the 4 most virulent isolates in mice, 12 pigs
were anesthetized with Xylazine and Zoletil®
combination and challenged intratracheally with 5 ml of
respective culture broth containing around 5x109 CFU of
these 4 isolates by intubation of the endotracheal tube
(ETT). Challenged pigs were observed daily for 7 days
post-challenge.
Results
The Surveillance revealed that the isolation of APP
serotype 1 was significantly increased since 2009 while
that of serotype 5 was still dominant. The motality of 12
APP serotype 1 isolates in mice varied from 50% to
100%. The pathgenicity of 4 APP serotype 1 isolates,
DCA1506, DCA1631, DCA1965, DCA1995 which
showed 100% mortality in mouse was evaluated in pigs.
Three out of 4 isolates showed 100% mortality in pigs at
1 day post challenge with severe nasal hemorrhage.
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Figure 1. Serotypic prevalence of APP strains isolated from the
local farm in Korea by CAVAC 2006 to 2011

Conclusions and Discussion
The distribution of APP serotype 2 and 5 in Korea was
more than 78% every year until 2008. However, it began
to change from 2009 with the increase of isolation of
serotype 1. In the challenge test in experimental animal
and natural host, the pig, the virulence of serotype 1
isolates was found to be very acute and severe. The strain,
DCA1995, which grew the best in broth culture system
and showed the most severe gross lesions, can be the
candidate for the APP inactivated vaccine.
References
1. Liao CW et al.: 2003, Prev Vet Med 61: 1-15.
2. Prideaux CT et al.: 1999, Infect Immun 67: 1962-196
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Comparison of diagnostic assays for the detection of antibodies against Actinobacillus pleuropneumoniae in pigs
with known or unknown exposure
T Opriessnig, M Hemann, JK Johnson, S. Heinen, LL Giménez-Lirola, KC O’Neill, PG Halbur
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, United States, tanjaopr@iastate.edu
Introduction
Actinobacillus pleuropneumoniae (A. pleuropneumoniae)
is a primary respiratory pathogen and one of the leading
causes of bacterial pneumonia in pigs around the world. 1
Especially in naïve herds, A. pleuropneumoniae is often
associated with high mortality rates. Due to economic
benefits associated with regional A. pleuropneumoniae
eradication, several A. pleuropneumoniae detection
systems have been developed and are frequently used for
screening.2 In addition, with frequent movement of live
pigs between countries, confirmation of lack of A.
pleuropneumoniae exposure is often required. The
objective of this study was to evaluate three serological
assays, a complement fixation (CF) assay that currently
is required for live animal movement to China, and two
commercially available enzyme-linked immune assays
(ELISA) for detection of antibodies against A.
pleuropneumoniae in serum samples obtained from pig
experimentally infected, vaccinated (known exposure),
or of unknown status from the field (unknown exposure).

Results
The results on the experimental samples collected from
experimentally-inoculated pigs indicated sensitivities of
0.39, 0.48, and 0.10 and specificities of 0.92, 1.0, and
0.94 for the CF assay, ELISA-1, and ELISA-2,
respectively. The agreement of the three assays on the
samples with unknown A. pleuropneumoniae exposure
was slight to fair and most likely due to different
detection targets and cross-reaction with antibodies
against other bacterial diseases.

References
1. Gottschalk M et al.: 2006, Diseases of Swine 563-576.
2. Marsetller TA et al.: 1999, Swine Health Prod 7:161165.
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Conclusions and Discussion
A. pleuropneumoniae continues to be a pathogen of high
concern in the swine industry worldwide. While several
assays are available for demonstration of A.
pleuropneumoniae exposure, differences in assay targets
complicate test choices. Decisions on which assay type
to use depends on the specific diagnostic questions being
asked which may vary substantially. On samples from
experimentally infected pigs, the sensitivity and
specificity of the two commercially available ELISAs
was better than that of the CF assay. While ELISA-2
requires only one run on one assay, its overall specificity
and sensitivity are reduced when compared the four
assays of ELISA-1. Of note, the CF assay is currently the
only test acceptable to confirm that pigs are free of A.
pleuropneumoniae for export to China. The low
sensitivity and specificity of this assay in the current
study raises further concerns about this use of the CF test
in screening pigs for export to China or other countries.
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Materials and Methods
Experimental samples: Forty-two pigs were divided into
groups of two pigs and were inoculated with one of 16 A.
pleuropneumoniae strains representing all 15 serotypes
of A. pleuropneumoniae or Actinobacillus suis (A. suis),
or vaccinated with in-house produced bacterins
containing A. pleuropneumoniae serotype 1, 3, 5 or 7.
Serum samples collected at 0, 7, 14, 21, and 28 days after
inoculation or vaccination were tested with all assays.
Field samples: In addition to experimental samples, 90
serum samples with unknown A. pleuropneumoniae
exposure collected under field conditions were utilized.
Serological assays: (1) CF assay: The CF assay was
performed simultaneously for serotypes 1, 5 and 7 (CF1-5-7) or for serotype 3 (CF-3). Titration was conducted
by using sample dilations from 1:4 to 1:128. (2) ELISA1 was a commercially available indirect ELISA
(Swinecheck® mix-APP 1-2-9-11, 3-6-8-15 and 4-5-7
antibody test kit, Biovet Inc., Quebec, Canada)
composed of three individual plates each capable of
detecting serotypes to certain groups (serotypes 1-2-9-10,
serotypes 3-6-8-15, and serotypes 4-5-7). Additionally, a
separate
commercially
available
ELISA
kit
(Swinecheck® mix-APP 10-12, Biovet Inc) capable of
detecting A. pleuropneumoniae antibodies to serogroup
10-12 was used (Table 1). (3) ELISA-2. An indirect
ELISA (CIVTEST SUIS APP; Laboratories Hipra, S.A)
based on the exotoxin Apx l and surface protein Tbp2 of
A. pleuropneumoniae was utilized. According to the

manufacturer, this assay allows for detection of
infections caused by A. pleuropneumoniae serotypes 1, 5,
9, 10 and 11.
Statistics. Sensitivity and specificity were calculated for
each assay using the samples of known exposure. A
kappa statistic was calculated for paired tests using
dichotomized data obtained from samples with unknown
exposure
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Use of the MALDI Biotyper system with MALDI-TOF mass spectrometry for the rapid identification of
Actinobacillus pleuropneumoniae from porcine pleuropneumonia
HS Yang1, KS Kim2, SC Kang2,3, TS Jung4, SB Park 4, JS Yoon1,2, JY Jung5, JH Kim2
1
Jeju Self-Governing Provincial Veterinary Research Institute, Jeju, Korea
2
College of Veterinary Medicine, Jeju National University, Jeju, Korea, kimjhoon@jejunu.ac.kr
3
Optifarm Solution Inc., Cheongwon, Korea
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Aquatic Biotechnology Center of WCU project, College of Veterinary Medicine, Gyeongsang National University, Jinju,
Korea
5
Animal, Plant and Fisheries Quarantine and Inspection Agency, Anyang, Korea
Introduction
Actinobacillus (A.) pleuropneumoniae is the etiological
agent of a porcine pleuropneumonia and have great
economic importance to the global swine industry2. A.
pleuropneumoniae are Gram-negative, rod shape and anaerobic bacteria. At present, 2 biobars and 15 different
serotypes have been described. It suggest that bacterial
culture and biochemical tests, or polymerase chain
reaction (PCR) based methods are useful for the
diagnosis of A. pleuropneumoniae infection1. MALDITOF MS (Matrix-Assisted Laser Desorption Ionization
Time of Flight mass spectrometry) has been shown to be
a useful and simple method for not only rapid
identification of bacteria but also discrimination among
different clusters of microorganism. In this study, we
applied MALDI Biotyper to identification of A.
pleuropneumoniae.
Materials and Methods
From 2008 to 2011, a total of 29 strains of A.
pleuropneumoniae were isolated from porcine
pleuropneumonia submitted to Pathology Department of
Veterinary Medicine, Jeju National University. To
differentiate and confirm A. pleuropneumoniae,
polymerase chain reaction (PCR) and MALDI-TOF
spectrometry analysis were applied to the isolates. The
strains were used for direct smear method or ethanolformic acid extraction method. A freshly grown colony
or 1 μl of the extract was placed onto MSP 96 target
polished steel plate (Bruker Daltonik GmbH, Bremen,
Germany), where 1 μl of matrix was overlaid, and
MALDI-TOF mass spectra were generated using Bruker
microflex LT instrument. Bacteria were identified using
MALDI Biotyper 3.0 software. Results are given as a
score value in between 0.000 and 3.000 and the criteria
applied for accepting results were shown in Table 1.
Table 1. Meaning of score values by MALDI-TOF mass.
Score Value
Strength of Identification Achieved
2.300 ~ 3.000 Highly probable species identification
Secure genus identification, probable
2.000 ~ 2.299
species identification
1.700~1.999
Probable genus identification
0.000~1.699
Not reliable identification
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Results
29 strains were confirmed as A. pleuropneumoniae by
PCR and MALDI-TOF mass spectrometry analysis using
ethanol-formic acid extraction method. The results of
PCR demonstrated that all 29 isolates were A.
pleuropneumoniae serotype 5. Also, all tested strains got
score values above 2.000 (secure genus identification),
and 2 of 29 strains got score values above 2.300 (high
probable species identification) by ethanol-formic acid
extraction method. However, 27 of 29 strains got score
values over 2.000, and 2 of 29 strains showed scores
between 1.700 and 1.999 (probable genus identification)
by direct smear method (Table 2).
Table 2. Numbers of isolates identified as A.
pleuropneumoniae by MALDI-TOF mass spectrometry
analysis.
Direct smear
Extraction
Score Value
method
method
2.300 ~ 3.000
0
2
2.000 ~ 2.299
27
27
1.700 ~ 1.999
2
0
0.000 ~ 1.699
0
0
Conclusions and Discussion
The overall result of MALD-TOF MS is closely matched
to that of PCR base analysis. Hence our finding indicated
that MALDI-TOF MS is a highly reliable method for the
rapid identification of A. pleuropneumoniae. The
previous conventional identification method of bacteria
is rather time-consuming and may sometimes lead to
misidentification.
However, MALDI-TOF MS have great benefits such as
reducing the time for identification less than ten minutes
and easy system to operate. The data obtained in this
study demonstrated that the extraction method got a
better result than the direct smear method.
References
1. Gottschalk M et al.: 2006, Disease of Swine: 563-576.
2. Wilson MR et al.: 1986, Can J Vet Res 50: 209-216.
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Efficacy and profitability of Porcilis® App vaccination
in the control of acute App outbreaks

1

M Bosch1, R Menjon2, JM Bollo2, M Jiménez2
Veterinary Practitioner Corporació Alimentaria de Guissona, Lleida, Spain, 2 MSD Animal Health C/ Cantabria 2,
Edificio Amura 28.108 Alcobendas, Madrid, Spain marta.jimenez@merck.com

Introduction
Actinobacillus pleuropneumoniae (App) infection is
quite common in the majority of pig-producing countries.
Whether in its acute or its chronic form, it leads to
considerable economic losses. Prevention is mainly
based on management measures, strategic feed
medication and/or vaccination (with commercial or
autogenous vaccines).
Fifteen different App serotypes have been described, and
cross-immunity between them is very low, which can
sometimes limit the efficacy of vaccination.
The object of this trial was to evaluate the efficacy of
Porcilis® App, a subunit vaccine against App based on
the toxins ApxI, ApxII, ApxIII and OMP in a potent
adjuvant based on alpha-tocopherol (vitamin E), as well
as its economic benefits.

Results
After vaccinating almost 5,000 pigs at 10 and 13 weeks
of age with the Begonia strain reconstituted in Porcilis®
APP, no undesirable effects had been detected. Table 1
shows the production data of the Porcilis App and the
control batches.
Table 1. Production data during the fattening period
Porcilis® App

Unvaccinated

Animals

4,990

3,264

Nº batches

6

4

Days to slaughter

136

136.75

Bodyweight at slaughter

112.94a

88.21b

% Mortality

2.81a

10.73b

FCR

2.91

2.83

Values in the same row with different superscripts are
statistically significantly different: a, b: p<0.001
Vaccinated animals had a significantly lower mortality
rate (73.8% lower). No statistically significant
differences in FCR (p=0.17) were noted, but there was
greater variation in the unvaccinated group (p=0.06).
Slaughter weights were appreciably higher in vaccinated
animals (+42.7kg), and since days to slaughter were
comparable in the two groups, it is reasonable to assume
that the greater weights were entirely due to the better
health status of the vaccinated animals.

References
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Conclusions and Discussion
An economic model, which took account only of the
differences in mortality rate, slaughter weight and FCR,
yielded a financial benefit of vaccination of 18.67 €/pig,
including the cost of the vaccine.
Additional benefits, such as better homogeneity in finished
weight, better Average Daily Weight Gain and less
medication costs should also be noted.
Vaccination with Porcilis®App was shown to be an effective
tool in the management of a farm with an acute
pleuropneumonia infection, as well as a profitable investment.
The ability for Porcilis® App to be administered
simultaneously with Porcilis® Begonia, without any
undesirable effects, carries a distinct labor-saving advantage.
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Materials and Methods
The trial was conducted on a 900-sow farm in a high pig
density area in northeast Spain. The farm is managed on
two adjacent sites from which weaned 20kg piglets are
moved to fattening facilities located elsewhere. The farm
is PRRS-, Mhyo- and App-positive. Sows are vaccinated
against PRRS with a MLV vaccine (European strain)
following a 6, 60 program (vaccination 6 days after
farrowing and on day 60 of the following gestation). All
piglets are vaccinated against PCV2 at 3 weeks of age.
The farm had a known history of pleuropneumonia in
finishing pigs, characterized by fever, anorexia, dyspnea
and high levels of mortality. Necropsies revealed
fibrinous pleuritis, and App serotypes 1, 9 and 11 were
isolated from lung samples. Clinical signs first appeared
at 14-18 weeks of age, and, regardless of treatment, the
disease re-emerged 2-3 weeks later, with 2-3% mortality
at every outbreak.
All piglets born after August 2010 were vaccinated with
2 ml of Porcilis® App at 10 weeks of age, and
revaccinated 3 weeks later. As App vaccination
coincided with the time for Aujeszky’s Disease
vaccination, following previous experience (1), Porcilis®
App was administered simultaneously with Porcilis®
Begonia.
The performance of a total of 4,990 vaccinated pigs (6
batches), which entered the finishing units between
October 2010 and January 2011, was compared with that
of 3,264 pigs (4 batches, not vaccinated with Porcilis®
App) fattened between May 2010 and November 2010,
regarded as negative controls. The efficacy of Porcilis®
App was assessed by comparing mortality rates, Feed
Conversion Rates and final weights at slaughter.

Statistical analysis was carried out using the Levene test,
ANOVA and Pearson’s chi-square test.
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Medication-based elimination of Actinobacillus pleuropneumoniae (App) in an APP-positive herd to
create an App-negative one
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1

Introduction
Actinobacillus pleuropneumoniae (App) monitoring of a
gilt parent herd showed increasing numbers of sows
testing positive not only qualitatively by ApxII-ELISA
but also quantitatively by the OD results. Serotype 2 was
determined, but no clinical symptoms were observed.
Both for marketing purposes and for preservation of this
genetically valuable herd, it was decided to build up a
new App-seronegative herd from the App-seropositive
one using medication instead of depop-repop.

Figure 1. Serological analysis of medicated sow groups

Materials and Methods
The original herd consisted of 2000 reproductive parent
Large White sows; the operation included complete
rearing of breeder gilts up to 120 kg body weight (BWT).
The newly created herd was planned to include 750
reproductive parent sows and the operation to include
rearing of the females up to 30 kg BWT. The farm was
originally operated on a weekly batch management. Each
farrowing group of sows was medicated orally with 20
mg/kg BW Doxycycline (Pulmodox®, Virbac) for a 10day period around farrowing (3 d a.p.-7 d p.p.) (1, 2); the
animals received a single injection of 2.5 mg/kg BWT
Tulathromycine (Draxxin®, Pfizer) 3 days before
farrowing. The piglet-producing sows were kept under a
strict hygiene regime. Suckling piglets were medicated
while nursing with two injections of 2.5 mg/kg BWT
Tulathromycine (Draxxin®, Pfizer) at days 7 and 14
after birth. The piglets were weaned at 21 days and
stabled separately under strict hygiene conditions.
During the first 14 days on flatdeck, the weaners were
medicated orally with a combination of 20 mg/kg BWT
Doxycycline (Pulmodox®, Virbac) and 9 mg/kg BWT
Tiamulin (Stalimox®, Virbac). They were tested
concomitantly by ApxII-ELISA (3); samples that tested
positive were retested for verification by APP-ELISA
(Cypress Diagnostics) and serogroup-specific APP-LPSELISA (Biovet). For the herd profile, positive samples
were retested by App-Screening-LPS-ELISA (IDVet).
The respiratory tracts of 7 pigs that died were examined
pathologically by PCR and App culture.

Control examinations 18 months after the medication
programme showed that the suckling and growing piglets
and gilts were still almost all seronegative by ApxIIELISA, but that the sows were becoming seropositive.
However, these results were not confirmed by LPS-based
ELISA or other examinations as being caused by App.

Results
Some of the prospective sows (s. Figure 1) tested
positive after medication at 21 days of age. At up to 137
days of age, almost all sows were seronegative.
Occasional positive results of ApxII-ELISA were not
verified by LPS-based ELISA or other examinations (as
above) as being caused by App.
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Results of ApxII-ELISA analysis
(Number of swine)

neg

50

pos

40

40
58

30
20

27

10
0

8

22
35

35

35

35

33

23

16

13

0
0
0
0
1-21 1-47 1-68 1-110 1-159 1-300

9
2

0
0
2-21 2-67 2-137 2-240

2

20

10

18

2

2
0
3-21 3-63 3-99 3-140

Sow group - age in days

Conclusions and Discussion
All examinations showed that App had been eliminated
from the newly built-up sow herd by the medication
programme up to three years later. Because ApxIVELISA was not available, ApxII-ELISA was used as the
screening tool; positive results not caused by App were
excluded by a second verifying LPS-based ELISA and
other examinations. A risk-benefit analysis should now
be conducted.
References
1. Pijpers, A. et al. 1990, Thesis PhD, Utrecht
2. Bousquet, E. et al. 2002, Proc. 17th IPVS, Aimes
Iowa, USA, Paper 513
3. Leiner et al. 1999, Clin. Diagn. Lab. Immunol. 6:
631-632
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Serotype and antimicrobial susceptibility of Actinobacillus pleuropneumoniae isolated from pigs in Korea
Ji-Youl Jung, Hyun Jang
Komipharm International Co. LTD, Siheung 429-450, Korea, hjang71@snu.ac.kr
Introduction
Actinobacillus (A.) pleuropneumoniae is the causative
agent of pleuropneumonia which is one of the most
important respiratory diseases in pigs worldwide. A.
pleuropneumoniae isolates are classified on the basis of
the nicotinamide adenine dinucleotide (NAD)
requirement for growth into biotype 1 (NAD dependent)
and biotype 2 (NAD independent), and each biotype is
divided into serotypes [1]. Serotyping is important for
understanding how the disease is spread, for treatment
and prevention, and for epidemiologic monitoring of the
serotypes present in herds and/or regions. Though
several inactivated vaccines are available for the
prevention of disease, antimicrobial treatment has
remained effective for controlling this lethal disease in
the field [2]. However, excessive and continuous usage
of antibiotics may have negative results, as an increase in
antimicrobial resistant bacterial pathogens. The aim of
this study was to determine the serotypes, antimicrobial
susceptibility and the characteristics of the antimicrobial
resistance genes of A. pleuropneumoniae isolates from
diseased pigs in Korea between 2008 and 2010.

Serotype
1
2
5
12
untypable

No. of isolate
7
5
16
1
3

Rate (%)
21.9
15.6
50.0
3.1
9.4

Table 2. Distribution of resistance gene
Antibiotics
Oxytetracycline
Florfenicol

Resistance gene
tetA
tetB
tetH
tetO
floR

No. of bacteria
(total rate, %)
1/31(0)
22/31(71)
1/31(3)
8/31(26)
8/8(100)

Discussion
This study examined the serotype and antimicrobial
susceptibility against A. pleuropneumoniae isolates in
Korea between 2008 and 2010. The prevalence of
different serovars of A. pleuropneumoniae varies among
countries. From this survey, A. pleuropneumoniae
serovar 5 infection is most common in Korean swine
industry. Among the various tet genes, tetB was the most
frequently found, similar to Japan and Spain. And the
floR gene was confirmed in florfenicol resistant isolates.
References
1. Pohl S et al. Int J Syst Bacteriol 1983, 33, 510-514.
2. Yang CY et al. J Vet Med Sci 2011, 73, 205-208.
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Results
1. Serotyping of A. pleuropneumoniae
In 32 A. pleuropneumoniae isolates examined in this
study, serotype 5 (16 isolates: 50%), 1 (7 isolates:
21.9%), 2 (5 isolates: 15.6%), 12 (1 isolate: 3.1%), and
untypable (3 isolates: 9.4%) were found (Table 1).
Serotype 5 was the predominant isolate in this study.
2. Antimicrobial susceptibility
Of all tested antimicrobial agents, resistance to
oxytetracycline was found in 96.9% of A.
pleuropneumoniae isolates, followed by amikacin
(81.3%), neomycin (68.8%), kanamycin (53.1%),
penicillin (50.0%), gentamicin (43.8%), florfenicol
(25.0%), ampicillin (18.8%), colistin (9.4%), ceftiofur,
trimethoprim/sulfamethoxazole
(6.3%),
and
amoxicillin/clavulanic acid (3.1%) (Table 2). Resistance
to enrofloxacin was not detected in any isolate of A.

Table 1. Prevalence of 32 A. pleuropneumoniae serotype
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Materials and Methods
Source of A. pleuropneumoniae : The lungs of pigs with
clinical signs of pleuropneumonia during the period from
2008 to 2010. Isolation and serotyping of A
pleuropneumoniae : Cultured on chocolate agar plates
and serotyped by means of polymerase chain reaction
(PCR) method. Antimicrobial susceptibility testing : Disc
diffusion test (13 antibiotics) PCR detection of
antimicrobial resistance genes : Oxytetracycline
resistance gene - (tet genes-tet(A), tet(B), tet(H), and
tet(O)) : Florfenicol resistance gene – floR gene.

pleuropneumoniae. The frequency of oxytetracycline
resistant isolates was the highest.
3. Detection of antimicrobial resistance genes
The frequency of oxytetracycline resistant isolates was
most high. Among the 31 oxytetracycline-resistant
isolates, tetB, tetH and tetO genes were detected in
22(71%), 8(26%) and 1(3%) isolates, respectively. The
floR genes were detected in 8 (100%) of the 8
florfenicol-resistant A. pleuropneumoniae isolates.
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Analysis of antimicrobial resistance patterns of current isolates of
Actinobacillus pleuropneumoniae from clinical outbreaks
AN Yoo1, HK Won1,2, SB Cha1, SW Shin1, WJ Lee1, MK Shin1, MH Jung1, HS Yoo1
Department of Infectious Disease, College of Veterinary Medicine and Brain Korea 21 program for Veterinary Science,
Seoul National University, Seoul, 151-742, Korea
2
ChoongAng Vaccine Laboratory Co. Ltd. Daejeon, 305-348, Korea, yan02071@hanmail.net

1

Introduction
Actinobacillus pleuropneumoniae (App) is a causative
agent of respiratory disease in pigs with symptoms
ranging from sudden deaths to subclinical disease and
may cause great economic losses due to high mortality,
reduction of feed conversion rate, retarded growth rate
and medication. Although, several attempts have been
made to control the disease, the infection is still
problematic in swine industry. Increases of the disease
outbreaks have been reported after the ban of antibiotic
use as feed additives. These phenomena suggest that the
accurate choice of antibiotics to treat the disease is
required. Based on the current situation of App infection,
antimicrobial resistance patterns of clinical isolates of the
bacteria were analyzed. More studies were focused on
the resistance to tetracycline which is the most frequent
using antimicrobial drug in Korea.
Materials and Methods
One hundred two clinical isolates of App were collected
from specimen of pigs shown pulmonary diseases during
the last 5 years. App was isolated and identified based on
general bacterial isolation and identification methods.
Antimicrobial resistances of the App were investigated
by disk diffusion test and microdilution test conducted
following NCCLS. Sixteen kinds of antibiotics were
used for disk diffusion test and tetracycline was used for
MIC test and resistance gene detection. Tetracycline
resistance genes were analyzed using PCR.
Results
The clinical isolates of App were susceptible to
amoxicillin/clavulanic acid, cephalothin, cefiofur while
the isolates were resistance to lincomycin, erythromycin,
kanamycin in order. In the comparison the resistance
trend, the resistance of the App to florfenicol, kanamycin,
ampicillin, amoxicillin was increased. Also, more than
half of the App isolates showed resistance to more than 3
antibiotics. Tetracycline resistance genes were detected
in tetracycline resistant and intermediate strain which
were defined by disk diffusion test. We tested fourteen
types of tetracycline resistance gene (tet gene), but only
3 types of genes (tet(B), tet(H), tet(O)) were found and
over the fifty percent of isolates have tet(B) gene.
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Figure 1. Antimicrobial resistance patterns of 102
Actinobacillus pleuropneumoniae.

Table 1. Tetracycline resistance genes isolated in A.
pleuropneumoniae.

APP isolates (n=102)
Total

tet gene
tet(H)
10
2
0
12

tet(B)
4
59
0
63

Resistant
Intermediate
Susceptible

tet(O)
5
3
0
8

Table 2. Comparison between MIC and tet genes.
tet gene
tet (B)
tet (H)
tet (O)
tet (B), (O)
tet (H), (O)
total (n=79)

MIC (ug/ml)
<4
8
4
36
6

4

2
1
45

16
18
5

32
2

64>

3
1

1

23

6

1

Conclusions and Discussion
This analysis with App isolates indicates that patterns of
the antimicrobial resistance are steadily changed.
Resistances to new antibiotics and multi-drugs are
increased. This phenomenon suggests an accurate choice
of antimicrobial agents through antimicrobial
susceptibility test is needed to control porcine
pleuropneumoniae.
References
1. P. F. MCDERMOTT et al., 2001, J. Clin. Microbiolp.
4283–4287.
2. National Committee for Clinical Laboratory
Standards (NCCLS) 3rd ed. 2008, Approved standard
M31-A3.
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Efficacy of a new 450 mg/ml florfenicol formulation in the treatment of an experimentally induced Actinobacillus
pleuropneumoniae respiratory infection in pigs
Emmanuel Thomas1, Cliff Ramage2, David Reddick2, Sarah Fraser2, Vincent de Haas3
Intervet Innovation GmbH, known as MSD Animal Health, 55270 Schwabenheim, Germany
2
Moredun Scientific, Pentlands Science Park (PSP), Bush Loan, Penicuik, Midlothian, EH26 0PZ, United Kingdom
3
Intervet Pharma R&D, known as MSD Animal Health, 49071 Beaucouzé, France
emmanuel.thomas@intervet.com
1

Materials and Methods
Sixty pigs were sourced from a commercial farm free of
App. At 38 days of age, 59 were challenged intra-nasally
with an App Serotype 9 inoculum (7.9 x 109 cfu). The
isolate had a minimum inhibitory concentration of 0.5
µg/ml for florfenicol, equal to the MIC90 of florfenicol
against this organism. Within 12h post-challenge, 32 pigs
meeting the inclusion criteria (total clinical score ≥ 3)
were randomly allocated to four treatment groups: 15; 30
or 45 mg/kg florfenicol (Nuflor® Swine Once) or saline
and treated (Day 0). Animals were clinically examined
daily until necropsy on Day 4 when lung lesions were
scored in blind conditions. The total clinical score (sum
of individual scores from Day0+4h till Day4) and the
lung score were compared statistically between groups
using the one-sided Wilcoxon test and a significance
threshold of 5%.

4

score

3
2
1
0
Low Dose

Middle Dose
mean

High Dose

Saline

median

Figure 2. Lung lesion score per treatment group on D4.
30
25
20
15
10
5
0
Low Dose

Middle Dose
Mean

High Dose

Saline

Median
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Conclusions and Discussion
All three Nuflor® Swine Once dosages were effective
against an experimental App respiratory infection in pigs.
The 30 mg/kg dose was considered optimal and selected
for further clinical studies.
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Results
The total clinical score was significantly reduced in the
three treated groups (15 mg/kg - p=0.03; 30 mg/kg p=0.02; 45 mg/kg - p=0.02) compared with saline (see
Figure 1). The same was observed with the lung scores
(p=0.03; p=0.005; p=0.0003, respectively). The median
lung scores were numerically lower in the 30 and 45
mg/kg groups than in the 15 mg/kg group (see Figure 2).

Figure 1. Total clinical score per pig and observation
time in treatment groups (Do+4h till D4).

% Lung With Lesion

Introduction
Porcine pleuropneumoniae is a contagious disease of
major economic importance in the pig rearing industry
worldwide. The causative organism is the Gram-negative
coccobacillus A. pleuropneumoniae (App). A validated
intra-nasal challenge model was used to determine the
optimal effective dose of a new florfenicol formulation
administered intramuscularly as a single dose, to pigs
challenged with a virulent A. pleuropneumoniae (App)
strain (of field origin).
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Effect of LPS on ApxI-induced apoptosis in porcine alveolar macrophages
Nai-Yun Chang1, Zeng-Weng Chen1,2, Ter-Hsin Chen1,2, Jiunn-Wang Liao1, Cheng-Chung Lin1, Maw-Sheng Chien1,
Wei-Cheng Lee1, Shih-Ling Hsuan1
1
Graduate Institute of Veterinary Pathobiology, 2Graduate Institute of Microbiology and Public Health, College of
Veterinary Medicine, National Chung Hsing University, Taichung, Taiwan, R.O.C.

Results
Southern blot and DNA sequencing analysis of the
mutant strain indicated that the insertion took place
immediately after bp 1,005 of apxIA gene; thereby the
mutant was named ApxIA336. SDS-PAGE and Western
blot analysis confirmed that ApxIA336 was unable to
produce ApxI. Exotoxin preparation of ApxIA336 did
not exhibit any hemolytic, cytotoxic (Figure 1), or
apoptotic activity (Figure 2). In the absence of PMB, (i.e.
without blocking the effect of LPS,) exotoxin derived
from parental strain induced apoptosis that was relatively
higher than that in the presence of PMB (Figure 2).
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Materials and Methods
An insertion mutant was constructed by introducing a
kanamycin-resistant cassette into apxIA gene of A.
pleuropneumoniae serotype 10 via homologous
recombination. Selected candidate mutant was analyzed
by Southern blot and sequencing analysis. Exotoxins of
parental and mutant strains were prepared from cultural
supernatant and analyzed for their hemolytic, cytotoxic,
and apoptotic activities. Porcine red blood cells were
collected from commercial pigs. Porcine alveolar
macrophages (PAMs) were prepared from 6 weeks old
healthy piglets via pulmonary lavage. Hemolytic unit
(HU) was determined by the degree of hemolysis caused
by exotoxins. Cytotoxic unit (CU) of exotoxins to PAMs
was measured by XTT assay. In apoptosis assay, PAMs
were incubated with varied protein concentrations of
exotoxin preparation in the presence or absence of
polymixin B (PMB) for 6 hours. Cells were stained with
Hoechst dye and apoptosis scored according to
morphological changes of nuclei.

Figure 1. Exotoxin preparation of ApxIA336 did not
exhibit hemolytic or cytotoxic activity.

1000
100 was unable
Figure
2. Exotoxin preparation of ApxIA336
80 apoptosis in PAMs. PAMs were treated with 1
to induce
w/ PMB
to 5 μg/ml
of exotoxin
preparation
0 protein concentrations w/o
0
PMB
60
supplemented
with (w/) ApxIA336
or without (w/o) PMB for 6
Parental
hours and apoptosis scored.
*
40

% apoptosis% apoptosis

Introduction
Actinobacillus pleuropneumoniae is the causative agent
of porcine pleuropneumonia2. A. pleuropneumoniae
RTX-toxin (Apx) is one of the important virulence
factors. Among the four types of Apx, ApxI exhibits
strong hemolytic and cytotoxic activities2. Our previous
study has shown that at low concentrations, ApxIcontaining exotoxin preparation induces apoptosis in
porcine alveolar macrophages1. In order to demonstrate
that the apoptotic effect is truly attributable to ApxI and
to understand the possible role of LPS in this effect, an
apxIA-null mutant was constructed and characterized.
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Conclusion and Discussion
ApxIA336, a mutant of A. pleuropneumoniae serotype
10, was unable to produce ApxI due to the insertion of a
kanamycin-resistant cassette in apxIA. Without ApxI,
exotoxin preparation of ApxIA336 showed no hemolytic,
cytotoxic, or apoptotic activity, indicating that ApxI is
the factor damaging porcine red blood cells and alveolar
macrophages. Further, LPS alone did not cause apoptosis
in PAMs, however, it seemed to potentiate the effect of
ApxI on apoptosis.
References
1. Chien, M.S. et al., 2009. Vet Microbiol 135, 327-333.
2. Frey, J., 1995. Trends Microbiol 3, 257-261.
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Evaluation the efficiency of pleuritis prevention with two different vaccination strategy for in slaughtered pigs
by slaughterhouse pleuritis evaluation
F Chen1, PT Chen1, SL Hsuan1, WC Lee1, TH Chen1
Graduate Institute of Veterinary Pathobiology, College of Veterinary Medicine, National Chung Hsing University,
Taichung402, Taiwan, Republic of China
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Serology reveal no association between APP index and
IRPC% at herd-level in same farm, but significant
associated(P=0.034) at farm-level.(Table 2)
Table 2.
Farms
Vaccine
Brand
APP
Index
IRPC%
(mean±SE)

Farm P

Farm Y

B1

B2

B3

B1

B2

B3

0.32

0.27

0.17

1.09

1.16

1.24

34.9±
30.6

35.6±28

39.0±
28.2

72.9±
21.9

50.9±
27.3

70.4±19

Discussion
APP index showed the severity of APP infection in farm,
and could be associated with growing parameters, feed
conversion rate, and livability. Surveillance the lungs in
slaughterhou-se can also be a convenient method to
estim-ate the severity of APP infection. However, the
serum antibody in this study were not associated to APP
index at pig- and herd-level, but related between serum
antibody and APP index at farm-level. In farm Y, 3 dose
of APP vaccination can prolo-ng the protection to APP
infection which lowering the APP index of herd.
References
1. L. Fraile et al.: 2010, Vet J 184: 326-333.

Results
In Y farm, with history of APP(serotype 1) infection,
before APP vaccination, the APP index were 1.300 and
1.333(Figure 1). Herds after treated with 2 dose and 3
dose vaccination(brand 1), the APP index were 1.116
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Table 1.
Score Pleuritis
0
No lesions
Cranio-ventral lesion: pleural adherence
1
between lobes or at ventral border of lobes
2
Dorsal-caudal monolateral focal lesion
As score 2, but bilateral, or extended
3
monolateral lesion
Severely extended lesion, at least 1/3 of both
4
diaphragmatic lobes

Figure 1.
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Materials and Methods
To estimate the severity of pleuritis, Slaughterhouse
Pleuritis Evaluation System(SPES) is applied as our
standard method(table 1)(1). A SPES score ≧ 2 is
considered to be mostly associated with APP infection.
An APP index can be calculated and defined as a degree
associated to APP infection, and the severity of lung
lesions in a pig herd.
APPI=(% of lungs with pleuritis score≧2 in a
batch)×(mean pleuritis score of lungs score≧2)
Samples Two farrow-to-finished farms with different
APP vaccination strategies, lungs surveillance of each
herd were estimated at a same slaughterhouse. Blood of
every pigs were collected, Serum antibody to apxI/Tbp2
(LSIVET SUIS APP) were detected and evaluated the
efficiency of 3 different commercial vaccines and 2
different vaccination strategy(2 and 3doses AP vaccines)

and 0.887, respectively. In farm P, the APP index were
0.17, 0.27 and 0.32(Figure 1). There was no significant
difference in APP index between 3 brands of APP
vaccine in both farms.

P.

Introduction
Chronic Pleuritis(CP) is one of the most frequent lesions
showed in slaughtered pigs, and it can be regarded as
evidence or scar of respiretory disease during growing
period. Actinobacillus pleuropneumoniae is a major
microbe causing swine hemorrhagic fibrinous necrotic
pleuropneumonia in growing pigs. When the course fo
disease became chronic or subclinical, it still making
poor growing parameters, the lung lesions usually
become chronic pleuritis, and they usually located on
the diaphragmic lobes of lung. Therefore, lungs
surveillance at the slaughterhouse can be an useful
method to estimate the seriousness of APP infection in
pig herds.

APP index

1
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Maintenance of tilmicosin concentrations post oral administration and clinical effect in pigs experimentally
infected with Actinobacillus pleuropneumoniae
M Karanikolova1, S Veselova1, V Nazarov1, S Ivanova1, S Petkov2, C Vervaet2, A Kanora2
Department of R&D, Biovet JSC, Peshtera, Bulgaria, 2Huvepharma NV, Antwerp, Belgium
m_karanikolova@biovet.com
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Introduction
The tilmicosin (TMS) build-up in the extracellular
compartment of macrophages, especially those in the
lungs, giving high ratio of intra/extra concentrations2 has
been well documented in the past. These ratios can
explain the previously reported higher efficacy of TMS,
compared to the expected efficacy from plasma
concentrations. Once TMS administration is stopped,
these very ratios could act as a reservoir helping to
maintain concentrations in target tissues. The primary
objective of this study was to measure this reservoir
effect on maintaining levels of concentration after the
treatment had been ended. Secondly, the clinical effect of
Tilmovet® 200 mg/kg premix was evaluated in pigs that
had been experimentally infected with Actinobacillus
pleuropneumoniae (App) serotype 2.
Materials and Methods
Six groups of 4 SPF pigs (Danube white), equal number
of each sex (25.8-29.5 kg), 12-14 weeks of age, were
used. All pigs were infected with App serotype 2. Seven
days before the challenge, the infected groups (II-VI)
were treated via feed (16 mg/kg/bw TMS as Tilmovet ®
200 mg/g premix) for 15 consecutive days. The evolution
of TMS tissue concentrations in lungs was assessed
using HPLC determination. Efficacy of treatment was
evaluated by observing clinical symptoms, gross lung
lesions and results of re-isolating App from the lungs by
bacteriological examinations (after euthanasia and
necropsy of all pigs). The results of the examination
were determined according to t-test of Student-Fisher.
Results
TMS plasma and lung concentrations on day 15 of the
treatment were 0.063±0.005 µg/mL and 2.80±0.12 µg/g,
respectively (Table 1). TMS concentrations in plasma
24h and 48h after treatment end were statistically higher
than on day 15 of treatment. TMS concentrations in
lungs 24h and 48h after treatment end could not be
proven to be statistically significantly different from
those found on day 15 of treatment. Lung/plasma ratios
established on day 15 of treatment, 24h and 48h after
treatment, were 35, 27 and 26, respectively. During the
study, the specific clinical symptoms of respiratory
disease and gross lung lesions were monitored in the
infected unmedicated group (I). In the group of infected
pigs (II-VI) that had received TMS in the feed, a
statistically significant decrease in pathological and
microbiological parameters was established (Table 1).
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Table 1.
Pathological, microbiological
parameters

Tilmicosin concentrations

Days

Plasma
(µg/mL)

Lung
(µg/g)

0.063a

2.183c

0.101b
0.078b
<0.050
<0.050

2.712c
2.063c
0.961d
0.403d

Lung/Plasma
ratio

Group

Pigs with
lung
lesion /
total #

App
gross
lesions

App
re-isolation

Day 15 of treatment
35

I
II

3/4
1/4

8.0c
0.8d

3/4
1/4

1.0d
0.5d
0.3d
0.0d

0/4
1/4
0/4
0/4

Hours after treatment
24h
48h
72h
96h

27
26
-

III
IV
V
VI

1/4
1/4
1/4
0/4

a,b: p≤0.01; c,d: p≤0.05; LOQ: <0.05 µg/mL

Conclusions and Discussion
This study shows that TMS administration via feed at 16
mg/kg/bw has a significant therapeutic effect in
experimentally App infected pigs. The results correspond
with TMS pharmacokinetics (PK) reports and indicate
that lung homogenate concentrations exceed blood
concentrations3. TMS accumulates in lung tissue and has
a high lung/plasma ratio which may have a significant
role in establishing PK/PD relationships and clinical
efficacy against bacterial respiratory infections1. A nonstatistically significant difference between TMS
concentrations found in the lung up to 48h after the 15
day treatment and those found on the last day of
treatment, confirms maintenance of TMS concentration
and the impact of this intracellular reservoir on TMS
evolution. Results indicate that these maintained TMS
concentrations, can help to create sustainable pig farming
by developing efficient treatment strategies to control
App related respiratory symptoms.
References
1. Burch DGS et al.: 2010, The Pig J 63: 34-39.
2. Scorneaux B et al.: 1998, J Vet Ph Ther 21: 257-268.
3. Thomson TD et al.: 1994, Proc IPVS, p. 330
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Ceftiofur strategic sow medication to reduce Actinobacillus pleuropneumoniae mortality in fatteners
Rodríguez-Ballarà,I.1, Puig, A.1, Colomer, S.1, Rocas, J.2,Llopart, D.1
1
HIPRA, Amer, Spain, 2Provetsa Girona, Girona, Spain
Introduction
Actinobacillus pleuropneumoniae (APP) causes porcine
pleuropneumonia, which is associated with substantial
economic losses, mainly during the fattening period.
Research suggests that this disease causes an average
34% decrease in weight gain and a 26% decrease in feed
efficiency in affected herds. Total losses due to
pleuropneumonia have been estimated at 2% of the value
at slaughter1. Sows are carrying the APP in their tonsils;
they infect vertically their offspring during the nursing
period, from 11 days after birth to the weaning. The
proportion of pigs carrying APP in their tonsils increase
significantly between the age 4-12 weeks2, during this
time horizontal transmission is occurring. The decay of
passive immunity is related with the increase of the APP
infection between 6-12 weeks of age2.
Ceftiofur clorhidrate (EFICUR®) treatment was
implemented in order to reduce the level of APP tonsil
colonization. The purpose of this medication was to
reduce the vertical transmission during the nursing
period, in order to reduce the APP infection incidence
after weaning, which could reduce the high mortality
levels during the fattening period.

References
1. Christensen G, Sorensen V, Mousing J. Diseases of
the respiratory system. In: Straw BE, D’Allaire S,
Mengeling WL, Taylor DJ, eds. Diseases of Swine.
8th ed. Ames, Iowa: Iowa State University Press;
1999:913–94.
2. Vigre H., et al. Veterinary Microbiology 89(2002)
151-159.
3. Velthuis et al.,2000
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Results
The cumulated mortality during the studied period was
significantly (p<0.05) reduced: unit 1=1.29% and unit 2
=1.36%. Later on the fattening mortality was recorded
until the end of the period observed. Percentage of
mortality reduction was 86 % in unit 1, and 94% in unit 2.
The decrease of mortality until the end of the year was
highly significant (p<0.05) (Graph 1).

Discussion
Previous studies have figured out the capacity of
Cefiofur to reach to the tonsils with therapeutic levels
(Data unpublished). Therefore assumed reduction of
APP colonization using a Ceftiofur clorhidrate
(EFICUR®) sow medication have shown to be a good
tool to control the high levels of mortality in fattening
period.
In conclusion, a decrease of APP colonization in sows
leads to diminish the APP vertical infection from sows to
piglets. Thus, piglets are weaned less colonized, so the
infectiousness (capability of one infected animal to cause
infection to susceptible animals) of the pig is reduced 3.
Consequently the APP infection pressure in growing
units will be lower.
This experience shows the high importance of vertical
transmission on App epidemiology in field conditions.
Studies quantifying directly the tonsils APP colonization
of sows in different parities, and to quantify the effect of
the decrease APP sow colonization in the vertical
transmission during the nursing period, are needed.
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Materials and Methods
Two commercial fattening units of 1000 pigs (Unit A)
and 3000 pigs (Unit B), with an historical high incidence
of APP problems (60% of animals affected) were
selected. Pigs of these units are coming from a 550 sow
breeding farm. The different sites were PRRS negative.
The historical fattening mortality accumulated on
February 2011 was 3% and 6% for Unit A and Unit B
respectively.
550 sows were injected intramuscularly with 12 ml of
ceftiofur (1ml/16 kg). They received 12 ml of ceftiofur in
3 consecutive days, and 10 days after (no medicated),
they received another 3 injections in 3 consecutive days.
This sow treatment was carried out on February 2011.
The mortality of the fattening period was evaluated
during the following months until the November 2011.
The data were statistical analyzed through exact fisher
test.

Graph 1. Percentage of fattening mortality during the
studied period.
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Introduction
Finishing pigs are affected by spirochaetes of the genus
Brachyspira, and the specie B. hyodysenteriae is
considered to be the most pathogenic causing the Swine
Dysentery. The disease is characterised by severe
mucohaemorrhagic diarrhoea, and causes significant
economic losses due to the decreased of production
efficiency or increased mortality in the herd 1. Therefore,
it is important to develop diagnostic tools that are
sensitive and rapid to control and eradicate the disease.
Thus, this study proposes to compare the diagnostic
efficiency of the fluorescent in situ hybridization (FISH),
bacterial isolation, polymerase chain reaction (PCR) and
immunohistochemistry (IHC) for diagnosis of B.
hyodysenteriae in field cases.
Materials and Methods
Samples of large intestine and faeces of animals with
diarrhoea were used in this study. Fragments of colon
were used for the bacterial culture, FISH labelled with
Cy3 and IHC with polyclonal antibody (Ab). Fecal
samples were tested for evaluation by duplex PCR for B.
pilosicoli e B. hyodysenteriae 2. Only samples positive in
at least one of these tests were included in the study. The
data were analyzed by the McNemar method,
considering p<0,05.
Results
Among 29 cases evaluated, 23 (79.3%) were positive by
PCR for B. hyodysenteriae and by IHC for the genus
Brachyspira. Twenty one (72.4%) samples were positive
by FISH for B. hyodysenteriae. Only 6 cases were
positive for bacterial isolation for B. hyodysenteriae. The
statistical analysis is shown in table 1.
Table 1. Positive cases related between two tests.

statiscally different; --- not aplicable
Conclusions and Discussion
Bacterial culture had the lower detection rate, being
statistically different from all other tests. Isolation
demonstrated a low efficacy due to the fastidious growth
pattern of this organisms. Although PCR, FISH and IHC
techniques were statistically similar, IHC has a
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disadvantage as it cannot differentiate Brachyspira
species. In addition, this method requires the production
of specific Ab for the genus, which is not commercial
available. PCR demonstrated high sensitivity3, however,
is not able to assess the viability of bacteria. The FISH
test targest rRNA, and therefore, can only identify viable
cells4. Moreover, FISH is a molecular technique applied
in situ that allows the visualization of viable bacteria
associated with the lesions (Figure 1). In conclusion, this
study infers that FISH is a promising technique to
diagnose efficiently the B. hyodysenteriae in samples of
large intestine of suspected animals.
Figure 1. Fluorescent labeling with Cy3 of Brachyspira
hyodysenteriae in pig large intestine.
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Materials and Methods
The Brachyspira hyodysenteriae reference strain AN
2869/02 was obtained from Shanghai Animal Disease
Control Center. The gene sequence encoding the
Bhlp30.7 polypeptide was amplified and the recombinant
protein His6-Bhlp30.7 was constructed and purified by
preloaded column with nickel Sepharose affinity
chromatography High Performance. Reference sera were
prepared from pigs that had been hyper-immunized with
bacterin preparations of Brachyspira hyodysenteriae
reference strain AN 2869/02.
Indiret ELISA was developed using the recombinant
protein. The absorbance values (AX) were manipulated
by the equation X=AX/AN (AN was the absorbance of the
negative control serum).609 sera samples were acquired
from 27 pig farms around Shanghai suburbs with
different growth status.

Figure 2. The ELISA results of all sera.

Results
The sera of SPF individuals and positive individuals
were compared and significant difference was observed
(Figure 1). Diagrammatic representations of the ELISA
results were manipulated for the all collected sera(Figure
2).

Conclusions and Discussion
In this study, indirect ELISA assay accurately reflected
the consistency with PCR assay. The cut-off value set as
4.0 was very important. This assay was able to assess the
risk of pig farms of Brachyspira hyodysenteriae infection.
In this study, the values were less than 4.0 that could be
considered a lower infection risk of SD. The interval
between 4.0 and 5.0 was suspected infection of SD. The
values more than 5.0 could be considered a higher
infection risk of SD or disease outbreak.
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Figure 1. Comparison with SPF individuals’ and
positive individuals’sera.1 to 21 were SPF piglets' sera
samples and the others were positive.
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Introduction
Swine dysentery (SD) caused by the anaerobic intestinal
Spirochaete Brachyspira hyodysenteriae is a contagious
mucohaemorrhagic diarrheal and economically important
disease in many piggeries through the word. The
definitive diagnosis of SD primarily relies on the
isolation and identification of the Spirochaete,
nevertheless culture and PCR testing is time consuming,
relatively costly. The aim of this study was to express a
His-tagged fusion protein (Histidine6-tagged Brachyspira
hyodysenteriae lipoprotein 30.7kD) as the discriminatory
antigen and detect sera collected from the herds of
Shanghai. The results of the random samples tests
provide a scientific basis for the risk assessment of SD
from pig farms surrounding of Shanghai.
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Introduction
Brachyspira hyodysenteriae is a causal agent of swine
dysentery and pig herds are still affected with the disease.
On the other hand, the presence of drug-resistant mutant
was found since 2003 in Japan (1). Among the
antimicrobial agents, the bacteria acquired the resistance
to macrorides and Lincomycin (1). Recently, Valnemulin
has been used in pig herds to treat swine dysentery. The
objective of this study is to monitor the antimicrobial
sensitivities against thirty Brachyspira hyodysenteriae
strains recently isolated in Ibaraki Prefecture in Japan.
Materials and Methods
Sample collection and culture:
Swine large intestines were provided from various
sources including a meat inspection center in Ibaraki
Prefecture to the University laboratory in 2009. Each
specimen of epithelium with 2-3 mm2 was taken and
suspended in 500 μl triptcase soy broth (Difco). 25 μl of
the suspension spread on sheep blood agar containing
400μg/ml
spectinomycin
and
was
incubated
anaerobically at 38°C for 72 hr with gas raising pack.
The isolates were subcultured at least three times and
used for the MIC test. Genetic test for Brachyspira
hyodysenteriae was carried out by PCR using Nox1
primers.
Antimicrobial agents:
Thirteen antimicrobial agents were used as follows;
Carbadox, Tiamulin, Lincomycin, Penicillin G,
Ampicillin,
Chloramphenicol,
Tetracycline,
Erythromycin, Tylosin, Tylvalosin (previous name:
acetylisovaleryltylosin), Metronidazole, Enrofloxacin,
Valnemulin
Antimicrobial sensitivity assay:
The MICs of the isolates were determined by agar
dilution method as described by Kitai et al (2).
Results and Discussion
The susceptibility (based on MICs) of 30 isolates against
13 antimicrobial agents was shown in Table 1.
Susceptibility of the isolates against Erythromycin and
Tylosin was lost and MICs were over 100 μg/ml whereas
MICs of the isolates against Tylvalosin were ranging
from 0.1> to 50 μg/ml and 26% of the isolates were
sensitive against Tylvalosin at 1.56 μg/ml or lower.
Carbadox and Metronidazole showed the high
sensitivities to the isolates and MIC90 were 0.013 μg/ml
and 0.39 μg/ml, respectively. Tetracycline, Penicillin G,
Lincomycin, Chloramphenicol, Tiamulin, Valnemulin,
Enrofloxacin and Ampicillin showed the moderate to
good sensitivities to the isolates.
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Conclusion
The isolates were resistant to macrolides, especially for
Erythromycin and Tylosin with the MICs at 100 μg/ml or
greater. Carbadox and Metronidazole were considered
the most sensitive antimicrobial agents to the isolates,
however these agents were not clinically available in
Japan. Tylvalosin, Valnemulin, Tiamulin and
Lincomycin were moderate to good sensitivities to the
isolates and are considered the drugs of choice for the
treatment of pigs infected with swine dysentery.
Table 1. The MIC values of 30 Ibaraki isolates of
Brachyspira hyodysenteriae against 13 antimicrobial
agents
Antimicrobial agent
Carbadox
Tiamulin
Lincomycin
Penicillin G
Ampicillin
Chloramphenicol
Tetracycline
Erythromycin
Tylosin
Tylvalosin
Metronidazole
Enrofloxacin
Valnemulin

MIC values (μg/ml)
Range
0.013 - 0.39
0.1 - 12.5
0.1> - 25
0.2 - 100
0.2 - 100
1.56 - 3.13
0.1> - 6.25
25 - 100<
0.1> - 100<
0.1> - 50.0
0.1> - 0.39
0.1> - 50
0.1> - 3.0

MIC90
0.013
12.5
12.5
1.56
6.25
3.13
6.25
100<
100
50
0.39
6.25
1.5
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Introduction
Brachyspira hyodysenteriae, B. pilosicoli and Lawsonia
intracellularis are the important etiologic agents of
porcine colitis and ileitis. The prevalence of the
pathogens has been dramatically increasing in several
countries with a high rate of antimicrobial resistance. By
using a routine selective media, the results were not
consistent to that of the approved molecular techniques
(3). This might reflect false negative of the surveillance
and pig carriers. To date, Lugsomya et al. (3) has been
proposed a modified selective media for enhancing the
recovery rate of isolation by adding 16g/ml of
flavomycin in the formula. The aim of the current study
was to compare and investigate the detection rate these
fastidious bacteria caused porcine diarrhea by using the
modified media and the approved multiplex PCR.

Table 1. Comparison of detection rates between two
selected formulations on agar and M-PCR for detection
of the colitis agent using 70 diarrheal feces.

Conclusion
The use of flavomycin in BAM-CSRF could enhance a
detective rate of B. hyodysenteriae in pig feces. A high
prevalence rate (28-41%) of B. hyodysenteriae could be
appeared in the area of study especially among diarrheal
pigs.

Results and Discussion
Using the protocols without pre-enrichment it was
possible to isolate Brachyspira at 105- 106 CFU/g
whereas pre-enrichment step might allow an overgrowth
of resistant Enterobacteriaceae. Therefore the step was
omitted in this experiment. When compared with the
previous recommended selective media, use of the
modified media could significantly enhance the recovery
rate of B. hyodysenteriae from feces (Table 1). All
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Materials and Methods
Sample collection: The fecal samples were obtained from
90 finishing pigs on 10 commercial farms in the central
of Thailand, dividing as 70 diarrhic pigs and 20 normal
pigs.
Modified selective media: Pre-enrichment broth
procedure was omitted. The combinations of colistin (C),
spectinomycin (S), rifampicin (R) and flavomycin (F)
were incorporated into blood agar media (BAM) (1)
beneath recommended doses (3). Fecal samples were
serially 10-fold diluted by tryptic soy broth and
anaerobically incubated for 72 hr. at 37 oC. Two
formulae of selective were compared as shown in Table
1. B. hyodysenteriae ATCC 27164 and B. pilosicoli
ATCC 51138 were used as the control strains.
Multiplex PCR: The multiplex PCR detected from fecal
samples were used to confirm the colitis pathogens
comprising B. hyodysenteriae and B. pilosicoli and
Lawsonia intracellularis (1).
Data analysis: The number of Brachyspira and other
fecal bacteria were analyzed for significant differences
using the Wilcoxon sign rank test. The number of
positive faecal samples detected with the selective media
was compared using the Chi-squared test.

positive colonies had strong β-hemolysis with typical
morphology. By their biochemical properties and MPCR, B. hyodysenteriae was identified. However B.
pilosicoli could not be found from any detection. M-PCR
had a higher susceptible detection. On the other hand,
overall normal samples were negative by the techniques.
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Introduction
Swine dysentery (SD) caused by Brachyspira hyodysenteriae
(Bh) is one of the common and important enteric diseases
worldwide (1). The Japanese slaughterhouse act defined the
pork meats from the pigs diagnosed with SD are not fit for
human consumption (2). Another major type of enteric
disease caused by Brachyspira spp. in swine farms is Porcine
colonic spirochaetosis (PCS) caused by Brachyspira
pilosicoli (Bp). This is known to cause chronic symptoms in
pigs that affect productivity. From public health perspective,
it is notable that Bp can be transmittable to humans (3). The
authors have identified a swine farm (farrow-to-finish unit
with 710 sows) in Nagasaki prefecture, south of Japan,
contaminated with both Bh and Bp, to implement an
eradication program, and experienced the right choice of
drugs clearly showed the differences in the outcome for the
disease control and improvement of the productivity.
Materials and Methods
The farm was identified in September 2006 after forty out of
eighty finishers sent to the slaughterhouse were diagnosed
with colitis due to suspected of SD by a veterinary inspector.
The authors were asked by the slaughterhouse to confirm the
diagnosis by conducting an on-farm inspection and
subsequent laboratory examinations. Five fecal samples
collected from fifteen growers at the age of 90 and 150 days
showed presence of spirochaete shaped bacteria, and Bh
was confirmed by PCR, whereas no Bp was detected from
those samples. At the time of inspection, the main medication
program was in-feed administration of tylosin (TS) at 60 ppm
and oxytetracycline (OTC) at 300 ppm, but due to the SD
outbreak, TS was replaced by lincomycin (LCM) at 66 ppm
in-feed medication from Jan 2007 (Figure 1). OTC was kept
unchanged. However, the incidence rate of colitis increased to
25% a month later, and no sign of improvement was
observed (Figure 2). To turn around the conditions, LCM
was replaced by tiamulin (TML) at 50 ppm in-feed
medication from Sep 2007 (Figure 1). Valnemulin (VML)
was also added at 30 ppm in-feed medication starting at the
age of 147 days for one week as last medication before
slaughter (Figure 1). Soon after changing the medication
program, rapid improvement of clinical signs was observed,
and the incidence rate of colitis has been kept low since then
(Figure 2). In order to confirm the efficacy of medication
using TML and VML, periodic PCR tests to detect Bh and Bp
from the fecal sample were carried out on five occasions from
Nov 2007 until Feb 2008 (total 125 fecal samples from
clinically healthy animals), and again in Oct 2008 (55 fecal
samples from clinically healthy animals), which was 12
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months after introducing in-feed medication of TML and
VML.
Results and Discussion
Seven samples out of 125 (5.6%) collected from Nov 2007
till Feb 2008 were positive against Bh and 17 (13.5%) were
positive against Bp, respectively. All 55 fecal samples
collected at Oct 2008 were negative for both Bh and Bp. The
incidence rate for colitis has dropped to between 1 and 6.8%
after changing the medication to TML and VML (Figure 2).
In addition, productivity was improved in parallel to
increasing the monthly number of finishers being slaughtered,
i.e., from 1,364 pigs/month in 2007 to 1,409 pigs/month in
2008.
Conclusion
The results of this case study demonstrate not only in-feed
medication with TML and VML can reduce incidence of
colitis caused by SD and PCS but also improve productivity
to produce more finishers.
Figure 1. In-feed medication history at the farm

Figure 2. Incidence rate (%) of colitis from the pigs at
the farm
Replaced by LCM

Replaced by TML and VML

program

References
1. Taylor D.J 1999. Pig Diseases 7th edition, p 157.
2. Article 9 of the Food Sanitation Act of Japan.
3. Andrew S. J.Mikosza, Tom La., et al. J. Clin.
Microbiol. January 2001 vol. 39, no. 1, 347-350.

Poster Sessions

BP-272

| Bacteriology & Bacterial Diseases-BRACHYSPIRA SPP.|

Elimination of swine dysentery on a single-site, farrow-to-finish farm using tylvalosin (Aivlosin®)

1

P. Vyt1, L. Vandepitte2, A. Dereu3, M. Roozen4
DiaLab, Diagnostic Laboratory, Izegem, Belgium, 2Private practice, Pittem, Belgium
3
Alpharma, Zaventem, Belgium, 4Eco Animal Health, London, UK
Philip.vyt@scarlet.be

Introduction
Swine dysentery, a muco-haemorraghic colitis in pigs
due to Brachyspira hyodysenteriae, causes severe
clinical symptoms and growth retardation on affected
farms. Since the bacteria can persist for a long period
in faecal material, rodents and especially in carrier pigs,
there is constant re-infection of susceptible pigs. Hence,
elimination of the bacteria at farm level using a strict
protocol is imperative on farms with breeding stock.
Traditionally pleuromutilins are used for elimination
purposes. This becomes problematic when the isolate is
resistant to pleuromutilins. Therefore, in the present
study, the use of tylvalosin (Aivlosin®) was evaluated for
elimination of swine dysentery on a single-site, farrowto-finish unit.

Discussion
Based on the absence of clinical symptoms and the
negative fecal analyses for over a year after the treatment,
we conclude that B. hyodysenteriae was eliminated from
the farm with sow treatment using tylvalosin daily at
4.25 mg/kg BW for four weeks. Additionally, rodent
control and strict hygiene are important factors for
successful elimination. A detailed overview of the
program with points of attention and pitfalls was
described elsewhere using pleuromutilins (3). Since there
are simultaneously clean sows with piglets and infected
fatteners on the farm over several months, creating
awareness with the owner and all personnel is of critical
importance for an optimal separation of both groups and
to prevent bacterial spread during routine handlings on
the farm.
In conclusion, tylvalosin can be used as an alternative to
pleuromutilins for elimination of dysentery in single-site
farrow-to-finish farms.
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Materials and Methods
A 200 sow and 1500 fattener farm with a chronic
dysentery problem was selected for the present study.
Treatment with tiamulin had failed to control the disease
after three years of treatment. Brachyspira
hyodysenteriae was isolated and susceptibility
(Minimum Inhibitory Concentration, MIC) was tested as
described elsewhere (1).
Prior to the start of the elimination program, stringent
rodent control was performed by a specialized company.
Piglets between 20 and 35 kg were sold in order to empty
the pre-fattening compartment. This pre-fattening
compartment was cleaned and sows were moved in
temporarily, thus enabling thorough cleaning of the sow
unit. Sows (176 remaining) were treated with tylvalosin
daily at 4.25 mg/kg BW for four weeks in feed. One
week after the start of the treatment, sows were washed
and moved back to the cleaned gestation unit. Sows in
maternity compartments were washed at weaning and
treated for two more weeks. Piglets born from treated
and clean sows were considered to be free of dysentery.
Clean piglets were kept separated from non-treated, older,
infected pigs on the farm. A one-way traffic of farm staff
from clean to infected units was installed with separate
clothing and separate equipment for each compartment.
Individual fecal samples from 9 sows were taken at 60,
120, 180, 240, 300 and 360 days after the end of the
treatment. Additionally, 15 piglets and fatteners, born
from clean sows, were sampled at random every 30 days
starting from 90 days until 360 days after the treatment.
Pools of three samples (n=68) were examined by PCR
for the presence of tlyA gene of B. hyodysenteriae (2).

Results
Susceptibility testing of the B. hyodysenteriae isolate
obtained from the farm revealed decreased susceptibility
to tiamulin (MIC > 4 µg/ml) and valnemulin (MIC 2
µg/ml), intermediate susceptibility to lincomycin (MIC
16 µg/ml) and good susceptibility to tylvalosin (MIC 2
µg/ml).
After treatment no clinical signs of dysentery were
recorded in sows or their clean offspring. Fecal samples
remained negative throughout the testing period and no
clinical symptoms were seen thereafter.

IPVS 2012 KOREA
BP-273

| Bacteriology & Bacterial Diseases-BRACHYSPIRA SPP.|

Swine dysentery eradication with long-term administration of valnemulin on a large-scale pig farm

1

Daniel Šperling1, Jiří Malášek2, Alois Čížek1, Jiří Smola1, Pavel Hasman3
Department of Infectious Diseases and Microbiology, University of Veterinary and Pharmaceutical Sciences Brno,
Brno, Czech Republic, 2Private veterinarian
3
Novartis Animal Health Inc.

Introduction
The causative agent of swine dysentery (SD) is the
intestinal spirochaete Brachyspira hyodysenteriae. SD
was a cause of marked economic losses on pig farms in
the Czech Republic in the period from 2000 to 2006.
Apart from efforts to control the disease, some farms
also established SD eradication programmes that could
be performed by several methods. One method is based
on depopulation followed by repopulation of the farm,
but it is very costly. Another alternative, successfully
undertaken on many farms in the past, is a system of
partial
depopulation
combined
with
strategic
medication.1 This case study is focused on eradication of
SD on a large-scale pig farm. At the same time the
genetic variability of different isolates of B.
hyodysenteriae, collected in the period before eradication,
were evaluated.
Material and methods
SD eradication was performed on a farm with two-site
production system and overall capacity of 1300 sows.
The eradication started in summer 2001 due to previous
confirmation of rising MIC values for tiamulin and
repeated treatment failures experienced with other
antibiotic drugs (lincomycin, tylosin). Before onset of
eradication, we eliminated clinically sick animals,
established a quarantine pen for newly-bought sows, set
up an intensive disinfection programme on the farm and
also performed a targeted rodent control. Considering
test results of long-term sensitivity of B. hyodysenteriae
(Table 1) isolates to valnemulin (Econor®), we decided
to use the product for the eradication. All animals on the
farm received continuous treatment with valnemulin
(Econor®) in the dose of 100 ppm in the feed for the
period of 6 weeks. In feed Econor concentration was
repeatedly evaluated by laboratory analysis. Sows and
gilts were also treated with a single injection of tiamulin
(Denegard®) (10 mg/kg bw).
For 8 isolates of B. hyodysenteriae(collected from 2000
to 2001) we established genetic variation using the
RAPD method.2
Results
Valnemulin was selected for the eradication program
based on high sensitivity of B. hyodysenteriae isolates
present on the farm to valnemulin (MIC90 0.5 µg/ml). By
targeted medication combined with strict biosecurity
measures we were able to eradicate SD from the largescale operation. Success of the method was verified by
health status monitoring from 2001-
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2011 after eradication. During this period neither a
clinical case of SD nor laboratory confirmations of B.
hyodysenteriae were found on the farm. With RAPDPCR we isolated 5 different subtypes of B.
hyodysenteriae and the prevailing profile was profile A
recorded in 4 cases.
Table 1. MIC value for B. hyodysenteriae isolates for
pleuromutilins and specific RAPD patterns
Year of
Isolation

Isolate

MIC for Val

MIC for Tia

RAPD

2000

Sh 1

0,25

8

A

2001

Sh 2

0,5

1

A

Sh 3

0,03

0,06

B

Sh 4

0,03

0,06

no

Sh 5

0,03

0,06

C

Sh 6

1

8

A

Sh 7

0,25

4

no

Sh 8

0,06

0,5

A

Sh 9

0,03

0,125

D

Sh 10

0,03

0,125

F

Discussion
We were successful in eradicating SD on a large-scale
pig farm using long-term medication with valnemulin in
a dose of 100 ppm and by injection treatment of piglets
and gilts with tiamulin during quarantine. Key factor of
successful eradication is, in our view, the establishment
of a quarantine area for newly-bought gilts, which
could otherwise act as a potential source for introduction
of repeated B. hyodysenteriae infections on farms. This
assumption was confirmed by the results of subtyping of
B. hyodysenteriae isolates collected in the period before
eradication. High density of animals on the farms is
considered as a risk factor in the process of SD
eradication. The presented case study verifies the
success of SD eradication on a large-scale pig farm.
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Introduction
Clostridium genus is primary pathogen of swine and it is a
widespread pathogen in swine1. Both C. perfringens and C.
difficile affect unweaned piglets provoking a sudden diarrhea
and high mortality2. The aim of this paper is to report a
persistent sudden death associated to Clostridial infection in a
commercial pigfarm and the clinical management of this
outbreak in PRRS (-) herds.
Material and Methods
A 6500 sows multisite farm reported new born piglet (1-7
days old) diarrhea and increased mortality in a short interval.
All sows were vaccinated with E. coli and Clostridium
vaccine 5 and 2 week before farrowing. The outbreak begun
after a sudden event where the drains flushed out from pit and
flooded farrowing rooms. To determine the main cause of this
persistent diarrhea several live piglets, intestine content and
fecal samples were collected and submitted to diagnostic lab
for bacteriological and histopathological study. Pools of
intestinal content were concentrated and placed on FTA cards
and run by PCR. Meanwhile, intensive metaphylactic
treatments and disinfection protocols were established by
farm veterinarian to control and reduce the diarrhea. Records
for each treatment (start to end), number of affected litters,
number of scour piglets and mortality rate data were collected
during the critical period to be used for decisions making
approach.

Figure 2.
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Figure 1.

Mild to moderate enterocolitis was detected and typical
mesenteric and peritoneal edema was very relevant for C.
difficile infection and abundant clostridial-like bacillary flora
in the gut lumina3. C. difficile genotype NAP7 and C.
perfringens Type A were identified by PCR.
Figure 2 shows different treatments and their correlated
mortality. With every treatment we got a reduction in
mortality but above the expected level, so a new treatment
was introduced. 70 day after the initial outbreak we treated all
the sows with bacitracin (BMD® Alpharma Inc.) in feed.
Affected piglets were treated again with orally administered
bacitracin as drench.
After this last treatment, clinical signs ameliorated and the
piglets mortality recovered gradually.

Conclusions
The strategies used to control clostridial diarrhea outbreak
were effective after using BMD® in feed and water, rigorous
sanitation of the environment and biosafety procedures
consistently reduced clinical Clostridial infection.
References
1. Songer, J.G. and Uzal, F.A. 2005. J. Vet. Diagn.
Invest., 17:528-536.
2. Songer, JG and Taylor, DJ. 2006. Dis. of Swine.
9th Ed. p613-644.
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Results
Two Clostridium strains were isolated from fecal and tissues
sample; one belonging to C. perfringens strain and the other
one was a C. difficile strain. Affected piglets had a pasty
diarrhea with very high mortality (25%-38%). Upon
necropsy, the small intestine was typically thin-walled, gasfilled and Gram + bacilli were observed microscopically in
the villus. Histological findings were severe necrosis of the
mucosa, desquamation of the epithelium and interstitial
thrombo and hemorrhages (Figure 1).

a. Jejunum: Severe necrotic mucosa. Submucosa is infiltrated
by inflammatory cells. b. Jejunum: Acute necrosis and
hemorrhage in mucosa. Observe a large thrombus in the
submucosa (arrow). c. Colon, Mild colitis with exfoliated
epithelial cells. d. B&B stain. Numerous Gram + bacilli are
present in villi and intraluminal.

IPVS 2012 KOREA
BP-275

| Bacteriology & Bacterial Diseases-CLOSTRIDIUM DIFFICILE|

Neonatal diarrhea associated with Clostridium perfringens type A
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Introduction
Clostridium perfringens, a spore-forming Gram-positive
anaerobic bacillus, is widely distributed and has been
recognized as one of the most important cause of
neonatal diarrhea in pigs. C. perfringens type A and C
are the main pathogenic clostridia in swine, although the
real importance of C. perfringens type A as a primary
agent of diarrhea in suckling piglets is not fully known
(3). The aim of this study was to report a case of neonatal
diarrhea by C. perfringens type A.
Materials and Methods
Three two–day-old piglets with a history of diarrhea and
mortality rate over 10% at this phase were submitted to
the Laboratory of Veterinary Pathology at the
Universidade Federal de Minas Gerais, Brazil. After post
mortem examination, fragments of intestines were
collected for histology and immunohistochemistry (IHC),
and intestinal content for bacteriologic and molecular
procedures.
Results
Gross examination demonstrated only moderate
mesocolon edema in one piglet. Histopathology revealed
superficial necrosis, large amounts of bacilli in close
contact with exposed lamina propria, and lymphocytic
and neutrophilic infiltration in the apex of villi. These
bacilli were positive for C. perfringens by IHC. Aerobic
culture and Rotavirus tests resulted negative. Anaerobic
culture recovered suggestive colonies of C. perfringens
which were identified by PCR multiplex as C.
perfringens type A with the beta-2 toxin gene (cpb2+).
The isolated strain was susceptible to penicillin,
metronidazole and vancomicyn and resistant to
eritromycin, enrofloxacin, oxitetracyclin and lincomycin.
Discussion and Conclusions
The pathogenic factors or pathogenic markers of C.
perfringens type A are not known; as a result, it is
imperative to eliminate the presence of other possible
enteropathogens (3). Definitive differentiation between
normal ﬂora and disease-causing strains is not possible,
but most strains from disease cases are cpb+. However,
no direct information implicates speciﬁc toxins in
pathogenesis of this condition (2). Based on this
information, the present diagnosis is supported by the
absence of other known enteropathogens, gross and
histological findings, identification of C. perfringens by
IHC and detection of a C. perfringens cpb2 gene in
strains isolated from these piglets.
Some authors associate C. perfringens type A cpb2+
infection with the presence of inflammatory infiltrates in
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the lamina propria and mild to moderate necrosis of the
enterocytes (1), but others report the absence of
pathological changes associated with this pathogen (2). It
is possible that rapid bacterial proliferation, increased
toxin production, gene transfer, environmental variables,
or other toxins and regulatory systems may influence
visual manifestation of C. perfringens type A disease. In
our study, a moderate histological alteration that could be
attributed to this agent was observed. Yaeger (3) found
no microscopic lesions in piglets with diarrhea caused by
C. perfringens type A cpb2+ and suggested that the agent
was responsible for secretory diarrhea.
In the present report, the C. perfringens strain was
susceptible to penicillin, metronidazole and vancomicyn,
corroborating previous studies that reported rare
resistance to these compounds (4). Resistance to
erytromycin, oxytetraciclin, enrofloxacin and lincomycin
were previously described in C. perfringens isolates from
swine (4). For erytromicyn and oxytetraciclin, this
resistance is likely due to the presence of previously
described genes. For erytromycin, the resistance gene
encodes an enzyme called "erytromycin methylase",
whereas the oxytetraciclin resistance genes encode a
"ribosome protecting cytoplasmatic protein” (5). On the
other hand, resistance genes studies for lincomycin and
enrofloxacin are poorly reported and resistance to these
antimicrobials may be due to as yet unknown genes.
References
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First clinical case of Clostridium difficile infection in a neonatal piglet in Korea
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Introduction
Clostridium difficile is an important uncontrolled
emerging pathogen of porcine neonatal diarrhea. The
disease results from the toxins that the organism
produces: enterotoxin TcdA (toxin A), cytotoxin TcdB
(toxin B), and binary toxin CDT. A typical case
commonly occurs in a piglet 1-7 days of age, with
diarrhea showing soon after birth; mesocolonic edema
and pasty-to-watery, yellowish colonic contents are
common. Here, we describe the first case of neonatal
enteritis caused by C. difficile in Korea.

Figure 1. Characteristic mesocolonic edema (*) was
observed in the spiral colon of neonatal piglet.

Materials and Methods
A piglet was submitted with a history of tremor,
inappetence and died soon after birth. This clinical signs
have been sporadically occurred in five or more litters at
once. The farmer did not realize of neonatal diarrhea.
These piglets were not administered any antimicrobials.
Herd mortality was nearly 100%. After necropsy, the
tissue samples were routinely processed for
histopathological examination. The intestinal contents
were inoculated on blood agar, MacConkey agar and C.
difficile selective agar and then incubated for 48h at
37°C in aerobic and anaerobic conditions. To distinguish
toxigenic strains, PCR was performed using
characteristic colonies. For the differential diagnosis,
PCRs for TGE, PED, rotavirus were carried out using the
intestinal contents.

Figure 2. Multifocal suppurative inflammation in the
colon of a neonatal piglet. (A) Segmental erosion and
infiltration of PMNs in colonic mucosa. (B) Exocytosis
of PMNs from lamina propria to the lumen. (C)
Submucosal edema of the colon. (D) Mesocolonic edema.
Mononuclear cells and neutrophils infiltrate moderately
into the edematous area.
B

C

D
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Conclusions and Discussion
This case included the piglet’s age, very low survival
rate, and no other pathogens detected. Based upon the
variable results, this piglet was diagnosed to C. difficile
infection. Even though C. difficile infections are often
associated with administration of antimicrobials, this can
occur without antibiotic exposure. Because this piglet
was not administered any antimicrobials for treatment,
other predisposing factors such as environmental
contamination with C. difficile spores may affect this
case. The intensive cleaning with proper sporicide is
needed in this farm. C. difficile infection should be
included to differential diagnose neonatal enteritis in pigs.
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Results
At necropsy, a pig had pasty yellowish brown colonic
contents and severe edema of the mesocolon (Figure 1).
Microscopically, there was multifocal suppurative
inflammation of the colon. Few bacilli attached on the
surface epithelium. There was exocytosis of few PMNs
from lamina propria to intestinal lumen (Figure 2A).
Multifocal segmental erosions of the mucosa were
observed in the colon (Figure 2B). Mild to moderate
PMNs infiltration was observed in the mucosa (Figure
2B). Moderate to severe edema was shown in the colonic
submucosa and mesocolon (Figure 2C&D). Some PMNs,
macrophages, and lymphocytes deposited in the
edematous area (Figure 2C&D). Few PMNs infiltrate to
the cortex and medulla of the mesenteric lymph nodes.
No significant lesions were seen in the small intestine
and other organs. Anaerobic bacteria culture of fecal
contents yielded heavy growth of C. difficile, which was
revealed to toxigenic strain by PCR: positive result for
TcdA, TcdB, and CDT genes. No other pathogenic
bacteria were isolated and viruses were not detected.
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Prevalence and epidemiology of Clostridium difficile isolated from swine in central and southern Taiwan
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Introduction
Clostridium difficile(Cd), which was generally
recognized as one of the etiologies of antimicrobialassociated diarrhea in human, is a gram positive and
anaerobic organism. Cd has been shown to be a
commensal in productive animals, however, Cd infection
also causes illness in animals, especially diarrhea in
neonatal piglets and calves. Nevertheless, the diversity of
Cd in swine operations in Taiwan still needs to be further
studied. The aim of this study is to understand the overall
frame epidemiology of Cd in central and southern
Taiwan, especially in farrowing barns.
Materials and Methods
Sample collection Swine feces and rectal swabs were
collected from 7 farms (5 farrow-to-finish farms and 2
sow farms) during August 2011 – January 2012 in
central and southern Taiwan.
Isolation method Cultivation methods of Cd in this
study were mainly according to Weese et al.(2010)(4).
Diagnostic methods consisted of bacterial morphology
on the agar plate, gram stain, and were finally confirmed
by multiplex PCR method.
Molecular diagnostic method Multiplex PCR method
in this study was previously described by Lemee et
al.(2004) in order to detect housekeeping gene(tpi gene)
and two toxin genes of Cd(tcdA and tcdB gene)(1).
Furthermore, toxinotyping method, which was first
developed by Rupnik et al.(1998), was performed in this
study(3). Analysis of patterns was checked and
visualized on 1.5% agarose gel by electrophoresis.
Antimicrobial susceptibility test In order to understand
the antimicrobial resistance pattern of Cd isolates, agar
dilution method was utilized in this work to detect the
following drugs: penicillin G, ampicillin/sulbactam,
cefmetazole, cefoxitin, clindamycin, chloramphenicol,
and metronidazole. The results were controlled by the
standard criteria of NCCLS,2011.
Results
A total of 121 samples were collected, and 66 of samples
(54.5%) were cultivated and tested positive by the
confirmative PCR method. The descriptive data
categorized by different farms and age distribution of
swine groups were shown in Table1. PCR for detection
of toxin genes indicated that 46 of Cd isolates (46/66,
69.7%) were A+B+, and others were 18 A-B+ and 2 AB-, respectively. Interestingly, to date there were no AB- isolates found. Almost all Cd were resistant to
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penicillinG and cefoxitin, as were susceptible to
ampicillin/sulbactam, cefmetazole, chloramphenicol, and
metronidazole.
Table 1. Prevalence of Clostridium difficile isolated
from 7 farms in central and southern Taiwan.

Discussion
This study was the first Cd report of food animals in
Taiwan. In the results of this study showed overall
prevalence of 54.5%, ranging 4.0%~100.0%. This result
might also support those of Norman et al.(2009)(2), who
demonstrated that sows and suckling piglets were the
highest two production groups of Cd colonization.
Furthermore, results indicated that there have been great
difference of isolated rates between farms, thus this
result could be explained by different biosecurity
managements in different farms.
References
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Neutralization of Clostridium perfringens toxins by sera and whey from immunized sows with Suiseng
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Introduction
Clostridial infections in swine have been recognised for many
years as a complex and fatal disease, because the infections
progress rapidly and the effect of their toxins. Vaccination
has become an important control measure in domestic
animals.
Suiseng is a polivalent vaccine which has one indication for
the prevention of piglet neonatal diarrhoea due Clostridium
perfringens (C. perf.)by means of colostrum passive
immunity. The objective of this study was to assess the
serological response against the toxins of C. perf. toxins.
For this purpose, we used ELISA to obtain the IgG
seroprofile and the the seroneutralization (SN) properties
against the β-toxin of C. perf. to assess biological significance
of the antibodies.

The results of the SN assay for the sow sera samples are
sumamrized in the next table

Materials and Methods
Sera from 4 independent studies of sows vaccinated with
Suiseng and with a Placebo were used for this work. The
immunization program was two doses of the vaccine/placebo
administered 3 weeks apart during the gestation. The samples
of one of the studies were used for the IgG assessment using
the ELISA. The animals were sampled the day 0 (first dose
Suiseng), 3 weeks later (second dose Suiseng) and
approximately 3 weeks afterwards. The results for each
sample of this assay were normalized using a positive control
and a negative control included in each plate.
For the SN assay, the sera samples obtained 3-4 weeks after
the second dose of the vaccines were used. All the samples of
the same group of each study were pooled previous the run of
the test. Briefly, serial dilutions of the pooled sera were mixed
with 2.5 LD50 (lethal dose 50% for mice) of the β-toxin of C.
perf.. The mixtures were injected to mice and the survival
monitored for 5 days. Survival of more than 50% of mice
indicated that the toxin was completely neutralized. Samples
of milk whey of sows from the last study were used to assess
the transference of maternal antibodies against of C. perf.
toxins using the method described by Hogh (1975).

Table 2. SN assay of colostrum samples.

Vaccinated

Placebo

Pool from
Study (N)
1 (5)
2 (5)
3 (10)
4 (5)
1 (5)
2 (5)
3 (10)
4 (5)

Toxin Seroneutralization
Yes

No

The SN results of whey are expressed as International Units
(IU) following the methodology described by Hogh (1975).
Group
Vaccinated

Placebo

Sow
1
2
3
4
5
6
7
8
9
10

a: no sample available; b: titre < 5 UI/ml

Titre (UI/ml)
nsa
5-10
>10
ns
>10
-b
ns

Discussion
These results demonstrate that the vaccination with Suiseng
generates SN antibody titres against C. perf. toxins. It is also
demonstrated that these antibodies are transferred to the
colostrum/milk. Ripley (1983) stated that sow colostrum βantitoxin titres equal or higher than 5 UI/ml reduce markedly
the specific mortality due Necrotic Enteritis in the litters.
Hogh (1976) quantified the protection in epizootics C. perf.
infection in neonatal piglets. They saw that ≥5 UI/ of βantitoxin per ml of colostral whey provide 75% of protection
for mortality.
With all the above in mind, it can stated that the Suiseng
induce an evident serological response in the vaccinated sows.
These antibodies are transferred to the colostrum/milk and to
the piglets. The results of this work demonstrate that these
antibodies are seroneutralizing for the β-toxin of the C. perf.
and that the antibody titres obtained are in accordance with
the results of other authors. Finally, the bibliographical data
demonstrate that the level titres obtained with Suiseng are
protective against the specific mortality of the C. perf. Type C
infection in piglets (Necrotizing Enteritis).
Bibliography
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Happy Pigs - Healthy People

635

June 12 (Tue)

Figure 1. Serological response assessed with the ELISA.

Group
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Results
The mean of normalized results (IRPC) of the ELISA are
represented in the next figure. Each point is the mean on 5
animals included in each study group.

Table 1. SN assay of the pooled sera of each study.
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Introduction
Clostridial infections in swine have been recognised for
many years as a complex and fatal disease, because the
infections progress rapidly and different external factors,
like management changes, animal stress and traumatic
damage, are deeply involved in the induction of disease.
Vaccination has become an important control measure in
domestic animals, since the course of Clostridial
associated diseases progresses rapidly and often is fatal.
The classic disease in swine produced by Clostridium
novyi is Sudden Death of adult and apparently healthy
animals.
Suiseng is a polivalent vaccine with two main indications,
on one hand the prevention of piglet neonatal diarrhoea
by means of colostrum passive immunity and, on the
other hand, the prevention of Sudden Death caused by C.
novyi infection of adult animals.
The objective of this study was to assess the serological
response against α-toxin of C. novyi elicited by the
immunization with Suiseng. This was accomplished
using the sera of immunized sows of 4 independent
studies.
First of all, the IgG seroprofile was assessed using an
ELISA against the toxoid included in the vaccine.
Afterwards, to obtain the biological significance of these
antibodies, the seroneutralization properties against the
α-toxin of C. novyi of swine sera were analyzed.
Materials and Methods
Sera from sows vaccinated with Suiseng and with a
Placebo were used for this work. The sera came from 4
independent studies. All the animals received the same
immunization program, two doses of the vaccine/placebo
administered 3 weeks apart during the gestation. The
samples of one of the studies were used for the IgG
assessment using the ELISA. The animals were sampled
periodically from day 0 (first dose of the vaccine) to
approximately 5.5 months forwards. The results for each
sample of this assay were normalized using a positive
control and a negative control included in each plate.
For the neutralization assay, the sera samples obtained 34 weeks after the second dose of the vaccines were used.
All the samples of the same group of each study were
pooled previous the run of the test. Briefly, serial
dilutions of the pooled sera were mixed with 2 LD50
(lethal dose 50% for mice) of the α-toxin of C. novyi.
The mixtures were injected to mice and the survival
monitored for 5 days. Survival of more than 50% of mice
indicated that the toxin was neutralized.
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Results
The mean of normalized results (IRPC) of the ELISA are
represented in the next figure. Each point is the mean on
10 animals included in each study group.
Figure 1. Serological response assessed with the ELISA.

The results of the seroneutralization assay are exposed in
the next table. Results with surviving mice >50% mean
that the toxin is neutralized by the sample.
Table 1. Percentage of surviving mice after the challenge
with the mix of sample serum and the clostridial toxin.
Study
1
2
3
4

Treatment Group (n)

Dilution of pooled sera
1/2

1/8

1/32

Vaccinated (5)

100%

100%

0%

Placebo (5)

0%

0%

0%

Vaccinated (5)

100%

100%

0%

Placebo (5)

0%

0%

0%

Vaccinated (10)

100%

100%

0%

Placebo (10)

0%

0%

0%

Vaccinated (5)

100%

100%

100%

Placebo (5)

0%

0%

0%

Discussion
The results clearly demonstrate that Suiseng induce the
production of specific antibodies against the α-toxin of C.
novyi. These antibodies last for at least 5 months, when a
booster dose would be recommended.
The neutralization assay demonstrates that the antibodies
elicited by the immunization are biological active and
they are able to neutralize completely the toxin.
The sudden death attributable to the infection with C.
novyi can be prevented by means of the neutralization of
the main toxin responsible of the clinical signs. The
immunization with Suiseng induces the significant
production neutralizing antibodies against α-toxin of C.
novyi.
Bibliography
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The protective effect of bacteriophage against Clostridium perfringens type A and C infection on weaned pigs
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Introduction
Clostridium (C.) perfringens can cause necrotic enteritis
by bowel-irritating toxins in weaned pigs1. Recently,
several workers have investigated bacteriophage’s effect
to reduce antibiotic drugs in feed. Clostridium
bacteriophage has parasitic and bacteriocidal effects on C.
perfringens. The objective of this study was to
investigate the effects of clostridium bacteriophage on
weaned pigs.
Materials and Methods
In total, 24 piglets (25-day-old, Landrace x Yorkshire,
randomly selected sex) were divided into 4 experimental
groups, and each group was allocated with 6 weaned pigs.
Group B and D were fed with Clostridium bacteriophage
(1x109 PFU/g, CTCBIO, Korea) orally via feed (1g/kg)
from the 1st day of experiment. Group C and D were
inoculated with C. perfringens type A and C individually
on the 7th day (1x1010 CFU/ml, 1.5+1.5ml, per oral). The
experiment period was 14 days. Growth performance and
clinical signs including body temperature and diarrhea
index were recorded. Diarrhea index was graded
according to fecal consistency (0 =normal; 1 = abnormal
feces but not diarrheic; 2 = mild diarrhea; 3 = severe
watery diarrhea) by Sherman’s methods 2. Fecal samples
(5g) were collected on the 7th, 9th, and 14th day for
quantitative analysis by real time PCR. All pigs were
necropsied to measure pH of stomach, ileum, and colon
by litmus paper (ADVANTEC, Canada) and to detect
pathogens by real-time PCR.
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Conclusions and Discussion
In this study, the groups fed with Clostridium
bacteriophage showed significantly better growth
performance, reduced clinical signs (body temperature
and diarrhea index), and reduced detection of
C. perfringens than not-fed groups. The results suggest
that C. perfrigens bacteriophage can contribute to
reducing clostridal enteritis incidence and relieving
clinical signs in weaned pig.
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Results
Body temperature (B.T.) and ADG are presented in the
followings (Table 1). Diarrhea index of challenged
groups (Group C and D) increased until the 3 rd day after
challenging with C. perfringens and decreased in later
period. The result of Group C was always higher than
that of Group D during the experimental period.
The pHs of the stomach, ileum, and colon of Group C
and D were higher than those of the other groups.
In Group D, the pH of ileum was lower than that of
Group C (p<0.05). In quantitative analysis, α-toxin and
β-toxin of Group C samples were higher than those of
Group D in feces and organs (p<0.05, Figure 1 and 2).
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Introduction
Clostridium novyi (Cn) is an anaerobic, spore-forming,
gram-positive rod and ubiquitous bacteria in swine
farms1. Cn is a normal inhabitant of the posterior gut and
liver of pigs3. However, during a disease outbreak,
spores in the liver become vegetative and produce toxin.
Cn has been associated with sudden death in sows 1. A
correct diagnosis is depending upon the appreciation of
the gross pathologic appearance, and an understanding of
the factors of laboratory outcomes. This diagnosis is
highly dependent on time, since toxin production
produce a rapid decomposition of the carcass. Therefore
diagnosis of Cn infection in sow is usually missed2.
Three avenues have been proposed for control of Cn
infection2. First is to prevent predisposing liver disease.
Second is the use of antibiotics. Third is through
vaccines3,4.
Company located in Venezuela had a historical high
index of sow mortality. They implemented a Clostridium
novyi vaccination to diminish this mortality.
Materials and Methods
An increase of sow mortality was reported in a multi-site
swine production system with 9000 sows located in
different areas of Venezuela. The average of sow
mortality among the sites was 4%. Systematic necropsies
were performed in all sudden death sows. Clinical signs
observed were submandibular edema, pulmonar edema,
and serosanguineous exudate in the respiratory tract, so
clinical signs compatible with a clostridial septicemia in
adult animal. This increase of sow mortality was linked
with soil works carried out in some farms in order to be
enlarged and amplified.
Firstly predisposal factors were evaluated: soil
movements (reactivation of clostridial spores),
endoparasites and vitamin E levels.
All the sows were vaccinated and revaccinated massively
3 weeks apart with an inactivated vaccine which contains
adhesins and LT toxin for E.coli, Clostridium
perfringens β toxin, and Clostridium novyi α toxin
(HIPRA). After one month of the revaccination a routine
vaccination program was started, vaccinating sows at 30
days before farrowing and vaccinating and revaccinating
gilts 60 and 30 days respectively. In addition to this
vaccination program, a intensive disinfecting plan with
peroxides and quaternary ammoniums was implemented
in order to reduce the environmental Clostridium
pressure. Besides soil movements were not
recommended.
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Results
After the action plan implemented, the sow mortality was
significantly reduced. The average cumulated mortality
rate decrease from 8% to 1% in 11 weeks.
Figure 1. Evolution of the average percentage of sow
mortality rate.

Discussion
The appearance of anatomopahologic findings suggested
that the increase of sow mortality was linked with a
Clostridial infection. Laboratorial diagnostic was not
able to be performed, since the labs of the area had not
available the clostridia isolation. Furthermore the culture
of Cn is difficult and positive culture does not indicate
that this bacteria is the cause of the problem, since Cn is
a normal habitant of different tissues of the animal 2,3.
Decrease of mortality after to implement the vaccination
program and disinfecting plan measures was significant.
Therefore the connection among decrease of mortality
and vaccination indicates that Cn would be the main
responsible of this sow mortality, since Cn is the only
antigen in the vaccine indicated for sows.
Besides the efficacy of Cn inactivated vaccine to control
sow mortality outbreaks has been demonstrated.
Therefore vaccination with inactivated Cn vaccines is a
primary measure to prevent high sow mortality rates in
farms 3,4.
Otherwise Cn laboratorial diagnostic should be improved
in order to help in the diferencial diagnostic of sow
mortality causes.
References
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In vitro susceptibility of Czech porcine isolates of Clostridium perfringens Type A cpb2+ to amoxicillin, ampicillin
and amoxicillin-clavulanic acid

1
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Department of Infectious Diseases and Microbiology, University of Veterinary and Pharmaceutical Sciences Brno,
Brno, Czech Republic
2
Novartis Animal Health Inc.

Introduction
Neonatal enteritis caused by cpb2 positive Clostridium
perfringens type A negatively affects the profitability of
pig farming in the Czech Republic.1 Antimicrobial
therapy and immunoprophylaxis are the most important
measures
for clostridial enteritis elimination.
Antibiotics recommended for the treatment of C.
perfringens diarrhoea include primarily beta-lactams. 2
Therefore,
only a few reports on antimicrobial
susceptibility of porcine C. perfringens isolates are
available.3 The aim of this study was to determine
susceptibility of porcine C. perfringens Type A cpb2+
isolates to amoxicillin, ampicillin and amoxicillinclavulanic acid.
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2. CLSI, (2007). Approved Standard M11-A7.
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(2006). In: Antimicrobial
resistance in bacteria of animal origin: 127-144.
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Results
Amoxicillin and amoxicillin-clavulanic acid showed
distribution with the lowest MIC values (<0.01-4
mg.L-1). The lowest MIC50 and MIC90 was demonstrated
in amoxicillin-clavulanic acid with fixed concentration
of clavulanic acid (<0.01 and 1 mg.L-1), the highest
showed ampicillin (0.125 and 2 mg.L-1).
Table 1. MICs of penicillins for C. perfringens Type A
cpb2+ isolates (n=46) from period 2007- 2011
Antimicrobial agents

Minimal inhibitory concentrations (mg .L-1)
MIC50

MIC90

Ampicillin

0.125

2

0.03-4

Amoxicillin

0.03

2

≤0.01-4

≤0.01

1

≤0.01-8

0.03

1

≤0.01-4

Amoxicillin-clavulanic
acid (fixed. conc. clav.)
Amoxicillin-clavulanic
acid (4:1 ratio)

Range
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Material and Methods
Forty-six C. perfringens cpb2+ isolates from piglets with
diarrhoea were collected. Each isolate represented one
piglet (age 1 – 14 days) originating from different
farms per year in the Czech Republic. The MICs were
determined using the agar dilution method with Brucella
agar (Oxoid) with 5 % ovine blood. MIC testing was
performed according to CLSI guidelines (2). Ampicillin
and amoxicillin (Sigma-Aldrich) was tested in
concentrations range 64–0.01 mg.l-1. Amoxicillinclavulanic acid, (clavulanic acid provided by Novartis),
was prepared with fixed concentration of clavulanic acid
in concentrations range 64/2 - 0.01/2 mg.L-1 and with a
4:1 ratio of amoxicillin to clavulanic acid (64/160.01/0.0025 mg.L-1). Final data are presented as MIC
range and MIC50, MIC90.

Discussion
The comparison of the MIC50 and MIC90 values
obtained in individual years, show most sensitivity of
C.perfringens isolates to amoxicilin-clavulanate, both
with a 4:1 ratio of amoxicillin to clavulanic acid and
with fixed concentration of clavulanic acid , see Table 1.
The susceptibility pattern of the 46 C. perfringens cpb2+
isolates to all selected beta-lactams has not changed over
the period from 2007 to 2011. Percentage of less
susceptible isolates has not increased over the tested time
period also.
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Neonatal piglet diarrhoea in assosiation with presence of STB and STb:EAST-1 AIDA-positive isolates of E.coli
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1
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2
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Introduction
Neonatal diarrhoea associated with Enterotoxigenic
E. coli (ETEC) was a large and costly problem in pig
production world wide until the introduction of proper
vaccination routines of sows prior to farrowing. Via
colostrum and sow milk the piglets thereby obtained a
passive protective immunity to ETEC throughout the
whole suckling period.
However, in recent years neonatal piglet diarrhoea has
become more common in Sweden despite carefully
implemented ETEC vaccination schemes. The reason for
this is not fully elucidated and several different causative
agents may be involved. The term New Neonatal Porcine
Diarrhoea (NNPD) has been introduced.
This study aimed to investigate if isolates of E.coli from
piglets with neonatal diarrhoea that were STb positive
and lacked gens for the other virulence factors described
in the M&M below could carry genes for the “adhesin
involved in diffuse adherence” (AIDA).
As neither STb nor AIDA are included in the ETEC
vaccines presently used in Sweden, presence of such
strains in piglet diarrhoea could be an important
contributing factor to the escalated occurrence of
neonatal diarrhoea observed in Swedish pig herds.
Materials and Methods
From January 2010 to June 2011 the National Veterinary
Institute received 624 faecal samples from pigs with
diarrhoea where ETEC was suspected as the causative
agent. One E. coli isolate from each sample was screened
by a 2 x 5 factor multiplex conventional PCR system,
including the genes for the toxins STa, STb, LT, VT2e
and the adhesion factors F4, F5, F6, F18 and F41 (in
house SVA) Analysis for AIDA and EAST-1 was
performed by PCR according to Ngeleka et al.,2003 (1).
Results
Enterotoxin genes coding for LT, STa or STb were
detected by PCR in 260 (41,6 %) of the 625 analysed
faecal E. coli isolates from pigs. In 43 of the isolates
(7%), the only virulence factor found was a gene coding
for STb. Nine selected STb positive isolates deriving
from nine different pigs representing eight different
herds were further examined by PCR. All carried genes
for both EAST-1 and AIDA.
Conclusions and Discussion
Classical ETEC is still a major threat to the intestinal
health of piglets. However, NNPD, with diverse clinical
expression and time of onset, has increased. Due to this
and the fact that seemingly proper vaccination routines to
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ETEC do not always protect the piglets as in the past,
several suggestions of the genesis of NNPD have been
discussed in many countries during the last years.
Apart from ETEC, Clostridium difficile and Clostridium
perfringens type A have been suggested and treatment
with penicillin has been tried with various results. Also
the possibility of a viral background has been discussed.
Still, several of the outbreaks of diarrhoea in vaccinating
herds have by experienced pig clinicians been described
as “typical E. coli diarrhoeas”. Some of these also
respond to treatment with Trimethoprim-sulphonamides.
E. coli isolates with the enterotoxin STb or STb:EAST-1
and the adherence factor AIDA have been described to
induce diarrhoea in piglets.(2)
The enterotoxin STb is a very small molecule and do not
induce a good immunogenic response (3) and neither
STb nor AIDA are described to be included in ETEC
vaccines used in Sweden today.
The present results indicate that part of the problems
with NNPD could be due to pathogenic isolates of E.coli
carrying STb or STb:EAST-1 and AIDA whilst lacking
other more immunogenic virulence factors.
References
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Evaluation of NEOCOLIPOR®, an enterotoxigenic E. coli vaccine by a vaccination-challenge experiment
JM Fairbrother1, C Desautels1, M Pasini2, F Joisel2
Université de Montréal, Saint-Hyacinthe, Canada; 2Merial S.A.S., Lyon, France
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Introduction
Enterotoxigenic Escherichia coli (ETEC) are recognized as
the most important agents of neonatal diarrhoea with a
significant economical impact in pig farms, worldwide1. The
aim of this trial was to evaluate the efficacy of vaccination of
pregnant gilts with NEOCOLIPOR® for the protection of
newborn piglets through passive immunity against a
challenge by ETEC expressing adhesins F4ab (K88ab) or
F4ad (K88ad).
Materials and Methods
Sixteen gilts were confirmed by ELISA as seronegative
against the appropriate adhesins. Eight gilts received
NEOCOLIPOR 2mL IM 28days apart (D0, D28) according
to the recommendations. Eight gilts were left as unvaccinated
controls. Parturition was induced by 2ml IM closprotenol
injection 41 days after initial vaccination. Serum samples
were collected from gilts at D0 and D42 and tested by ELISA
to detect anti-K88, anti-K99, anti-F41 and anti-9876P
antibodies. At D42, piglets were challenged by different
ETEC strains. Clinical signs, incidence, duration, and
severity of diarrhoea, dehydration, and mortality were
recorded in piglets for 7 days following the challenge. A
Student t and Chi² tests were used to compare prevalence of
diarrhoea, mortality and performance data in vaccinated and
non-vaccinated groups.
Results
Sera of twice vaccinated gilts demonstrated a significant
increase in ELISA titres for K99 (p<0.001, t test), K88ac and
F41 antigens (p<0.01, t test). No significant difference was
observed for the 987P antigen (data not shown).
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Following challenge with the ETEC: K88ab strain, the
mortality rate was significantly lower in piglets from
vaccinated gilts than in piglets from non vaccinated gilts (6%
and 21% respectively). No significant difference in mortality
was observed between the 2 groups after challenge with the
ETEC: K88ad strain.
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p<0.001; Chi square test

Prevalence of diarrhoea after challenge with strain K88ab
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Conclusions and Discussion
The results of the challenge trials demonstrate the protection
conferred against colibacillosis due to enterotoxigenic E. coli
bearing the K88ab or K88ad attachment factors in piglets
born from gilts vaccinated with NEOCOLIPOR.
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®NEOCOLIPOR is a registered trademark of Merial in
France and elsewhere.
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Table 1. Mortality, and duration and prevalence of
diarrhoea in piglets in the days following challenge

Figure 1. Comparison of prevalence and severity of
diarrhoea after challenge with ETEC K88ab or K88ad.
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Local and general safety, potency and efficacy of the vaccination of pregnant sows with NEOCOLIPOR® in a
contaminated farm
A. Brun1, JB Herin2, M Pasini2, F Joisel2
1
France, 2Merial S.A.S., Lyon, France
Introduction
Enterotoxigenic Escherichia coli (ETEC) are recognized
among the most important agents of neonatal diarrhoea
with a significant economical impact in pigs farms,
worldwide1. The objective of this field study was to
evaluate the safety, potency and efficacy of sow
vaccination with NEOCOLIPOR® in French farms.
Materials and Methods
This experiment was a controlled trial, carried out in a
90-sows farrow-to-finish farm affected by clinical
neonatal colibacillosis. All piglets demonstrated profuse
watery diarrhoea within the first 48h of their life.
Eighty Large White x Landrace crossed sows and gilts
were
injected
intramuscularly with 2ml
of
NEOCOLIPOR IM, twice, five and two weeks before
expected
farrowing
date,
according
to
the
recommendations.
Local and general potential side effects were evaluated
through the clinical and zootechnical monitoring of the
80 vaccinated sows. In addition, rectal temperature and
aspect of injection site (palpation) were daily recorded in
6 sows. Blood samples were collected from 5 sows, on
the day of each injection and at farrowing, and tested by
specific agglutination antibody test against K88 or F4
(F4ab, F4ac, F4ad); K99 or F5; 987P or F6 and F41.
Numbers of live born piglets and of weaned piglets were
individually recorded from the first 52 vaccinated sows,
and compared with historical data.
Results
No local or general reactions were observed. None of the
6 monitored sows displayed hyperthermia from 2 days
before to 4 days after injections.
Both injections of NEOCOLIPOR induced a significant
seroconversion in agglutinating antibodies to the
antigens contained in the vaccine: K88 or F4 (F4ab, F4ac,
F4ad); K99 or F5; 987P or F6 and F41.
Acute neonatal colibacillosis was very prevalent in the
farm. It resulted in diarrhoea in all piglets, within the
first 48hours of their life. Suckling piglet mortality was
decreased from 13% to 4% after implementation of
NEOCOLIPOR sow vaccination and none of piglets born
from vaccinated sows displayed diarrhoea.

642 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 1. Comparison of the results of two groups of
sows before and after vaccination
Before
After
vaccination vaccination
Nb of litters
50
52
Live born piglet
470
483
Weaned piglet
410
463
Age at weaning (days)
29.2
29
Nursery mortality (%)
13*
4*
Mean weight at weaning 7
7.9
(kg)
*

Statistically significant values (p<0.05). Chi2 test applied.

Figure 1. Mean of antibody
titres from sows having
Antibody titres (Log10)
received 2 injections of the vaccine.
3

2,5
2
1,5
1
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Day of the 2nd
injection

K88 or F4 (F4ab, F4ac, F4ad)

Farrowing day
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Colostrum at farrowing
day

987P or F6
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Conclusions and Discussion
The local and general safety of NEOCOLIPOR was
demonstrated in the study. The evidence of potency was
given by seroconversion towards the various components
of the vaccine.
The efficacy was further demonstrated since vaccination
allowed total control of signs due to neonatal
colibacillosis which affected the farm. Health conditions
were improved by the vaccine implementation which
was associated with an average weight gain of 900
grammes per piglet.
References
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Field efficacy of Forcyl® for the treatment of diarrhoea caused by E. Coli in piglets
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Materials and Methods
Farms with a history of E. coli diarrhoea in weaned
piglets were recruited in France, Spain and Germany in a
randomised, masked, clinical study to compare the field
efficacy and safety of Forcyl® and Advocin® 25 in this
indication. Piglets with severe diarrhoea or with
moderate diarrhoea and depressed condition were
randomly allocated to one of the two treatments.
Table 1. Treatments groups
group
F
A

n
153
148

treatment (intramuscularly)
8 mg/kg marbofloxacin once (2)
1.25 mg/kg/day danofloxacin for 3 days

Table 2. Summary and analyses of treatment success
and average daily weight gain (ADWG).
Treatment success

Cure
Relapse MortalMean
rate on
rate on
ity (ITT
weight
D4
D9
sample)
D0 (kg)
F
71.9%*
3.3% #
1.3%
7.6
A
70.7%* 13.8% #
4.7%
7.3
* p<0.025 for non-inferiority testing;
#
p<0.025 for comparison between groups.

Weight gain
Mean
weight
D9 (kg)
9.8
9.0

Adjusted
ADWG
(g/day)
258 g #
231 g #

3
2,5
2
1,5
1
0,5
0
D0

D1

D2

D3

D4

D9

Day

Discussion and Conclusions
It is always a challenge to determine the pathogenic or
commensal nature of E. coli diarrhoea isolates (1, 4). The
shift between typeable and non-typeable strains before
and after treatment indicates that indeed pathogenic
E. coli were present before treatment. Interestingly, the
treatment with two fluoroquinolones had a different
efficacy when it was administered as a single dose high
concentration (2) or as multiple daily doses. Both clinical
(relapse rate) and zootechnical (ADWG) endpoints were
in favour of Forcyl® single dose treatment, with
statistically significant differences compared to
Advocin® 25 multiple dose regimen.
References
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Results
On D0, most isolates were E. coli (97%) of which 54%
had typeable strain (26% of K88). On day 4 and 9, the
proportion of typeable strains was reduced (less than
10% of K88 on D4).

Figure 1. Summary of mean clinical scores for faeces
score (full line) and general condition (dashed line) for
groups F (∆) or A (o), differences not significant.
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Piglets were clinically monitored on a daily basis from
Day 0 (D0, first day of treatment) to D4, then on D9 or
before in case of clinical relapse. All piglets were
weighed on D0 and D9 (except non cured piglets).
Faeces samples were collected for bacteriological
analysis on D0 and D4. A third faeces sample was
performed on D9 or in case of relapse.
Statistical analyses were performed using Systat v9.0.
Continuous variables were compared using ANCOVA.
Success rate was analysed with non-inferiority test
(Dunnet and Gent) and relapse rate analysed with Chi2
test. A per protocol (PP) and an intent to treat (ITT)
analyses were performed (all efficacy results are from
the PP).

Cure rate was the primary criterion and non-inferiority
was demonstrated between the two groups (cure =
absence of clinical signs and no alternative therapy on
D4). Relapse rate on D9 was lower in group F compared
to group A (p<0.025), as well as diarrhoea-related
mortality (not significant). Between D0 and D9, ADWG
was significantly better in group F than in group A
(p<0.025). Clinical scores for general condition and
faeces score show a rapid improvement in both groups.
Neither local, nor general reactions were observed during
the study in both groups.

Mean clinical scores

Introduction
Diarrhoea is a common cause of mortality in piglets, and
Escherichia coli is a frequent infective cause of such
diarrhoea (3). The efficacy of single injection
marbofloxacin (Forcyl®) was evaluated for the treatment
of naturally-occurring E. coli infection in piglets after
weaning.
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Dose determination of Forcyl® for the treatment of experimental colibacillosis in weaning piglets
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Introduction
Diarrhoea is a common cause of mortality in piglets, and
Escherichia coli is a frequent infective cause of such
diarrhoea. The efficacy of single injection marbofloxacin
(Marbocyl® 10% as an experimental Forcyl® solution
for injection) was evaluated for the treatment of
experimentally-induced Escherichia coli infection in
weaning piglets.
Materials and Methods
Post-weaning diarrhoea was induced in forty piglets by
drenching on two consecutive days (D0, D1) of an
Escherichia coli K88 strain (MIC = 0.5µg/mL).
Administration of the inoculum (1010 CFU) was
preceded by drenching of tryptic soy broth containing
1.2% bicarbonate (1). Piglets were randomly allocated
according to body weight and sex to four treatment
groups and one negative control group (table 1).
Table 1. Treatments groups
group
1
2
3
4
5

n
8
8
8
8
8

treatment (intramuscularly)
4 mg/kg marbofloxacin once
8 mg/kg marbofloxacin once
10 mg/kg marbofloxacin once
4 mg/kg marbofloxacin twice 24h apart
Untreated

Inoculation produced characteristic clinical signs of
colibacillosis within 6 hours (2). Treatments were given
6 h after the second inoculation (D1). Mortality, rectal
temperatures, general behaviour, diarrhoea, body weights
and feed intake were monitored up to D10.
Bacteriological examination of faeces and necropsy
examinations were performed.
Continuous variables were compared using ANOVA and
clinical scores with non-parametric tests (Kruskal-Wallis
and U test).
Results
Diarrhoea scores decreased after treatment to preinoculation values by D4 in all groups. One animal died
in the control group versus none in the treated groups.
Body temperatures stayed within physiological range
during most of the study. General behaviour score
decreased more rapidly in treated piglets (p<0.05 on days
3, 4, 6 and 9). Body weight and feed intake increased
throughout the observation period with an increase rate
higher in the treated groups than in the control group and
related to dosage in marbofloxacin (p>0.05).
The extent of digestive tract inflammation due to
colibacillosis was less severe in marbofloxacin treated
piglets, with a dose effect (table 2).
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Marbofloxacin injection greatly diminished E. coli
population in faeces compared to the control group. The
total number of commensal E. coli (non-K88) had
recovered by D10.
Table 2. Number of observations of intestinal lesions at
necropsy per treatment group. (F: presence of fibrin, LN:
mesenteric lymph node enlargement, H: intestinal
mucosal haemorrhage)

F
LN
H
total

not treated 4 mg/kg
once
5
3
7
3
2
2
14
8

marbofloxacin
4 mg/kg 8 mg/kg
twice
3
0
2
2
3
1
8
3

10 mg/kg
0
0
1
1

Discussion and Conclusions
This infectious model adequately reproduced postweaning colibacillosis, with clear clinical and
pathological signs associated with a fatal disease. The
strain used was representative of field isolates expressing
the K88 antigen and with a higher marbofloxacin MIC
than typically observed (3). The clinical, pathological
and microbiological results of this study indicate that the
dosage of 8 mg/kg marbofloxacin once was performing
better than 4 mg/kg once or twice, and almost as good as
10 mg/kg once. Hence this dose was selected for further
testing in the field (4)
The marbofloxacin dosage of 8 mg/kg once selected for
Forcyl® controls both clinical and pathological signs of
post-weaning colibacillosis, decreases K88 E. coli below
detectable levels and is associated with a low and only
transient resistance increase among commensal.
References
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Effects of a live Saccharomyces cerevisiae strain against post-weaning E.coli-induced diarrhea and reduction of
antibiotic treatments
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1
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2
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Introduction
In modern pig breeding systems, weaning generally lead
to diarrhea in the early post-weaning period, particularly
due pathogenic E. coli strains such as ETEC1, requiring
use of antibiotics. Concerns about a more reasonable use
of antibiotics in different parts of the world (Europe,
Korea…) require development of alternatives. Live
yeasts such as Saccharomyces cerevisiae (Sc) are known
to have beneficial effects on digestive parameters.
Previous in vitro and clinical works on a specific strain
for pigs have demonstrated the ability of the Sc yeast to
suppress inflammation due to ETEC in swine intestinal
epithelial cells2 and positive effect on post weaning
diarrhea when use continuously3. In the present study we
have hypothesized that administration of the Sc live
yeast only during post-weaning phase would improve
health status of pigs, particularly on the digestive side,
leading to a reduction of the veterinary interventions and
the subsequent use of complementary antibiotics
treatments.

Health status impairment
D0-D28
Clinical signs
Diarrhea event
Complementary
antibiotic intervention
D0-D28
Any clinical sign
Digestive-specific
D0-D49
Any clinical sign
Digestive-specific

Control

Sc

p-value

82
73

56
52

0.010
0.034

98
91

79
61

0.078
0.004

102
95

82
64

0.052
0.029

Conclusions and Discussion
In the present study, a short time supplementation of Sc
live yeast in a severely ETEC-affected farm reduced
ETEC-induced PW diarrhea via anti-inflammatory action
and growth inhibition of the pathogen. This positively
influenced health status of the piglets and reduced the
use of complementary antibiotics. Ability of Sc yeasts to
limit post-weaning diarrhea in non-medicated feed is
being investigated and will be of high interest to
contribute to a more reasonable use of antibiotics.
References
1. Fairbrother, JM. et al: 2005, Anim Health Res Rev.
6:17-39
2. Zanello, G. et al: 2011, PLoS One 4, 6:e18573
3. Slamova, R. et al, 2011, IPC, pp26-7
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Results
Supplementation of the 1st phase diet (D0 to D28 PW)
with Sc live yeast significantly influenced most of the
parameters. During this period, a significant health
improvement was observed by a reduction of the number
of animals showing clinical signs (-32% in the Sc group
vs. control, Table 1). This effect was due to a reduction
in the number of piglets suffering from diarrhea (91% of
the clinical cases). The effect persisted at least until 3
weeks after the end of Sc supplementation period (i.e.
between D28 and D49) with a significant reduction of
the total clinical cases and the diarrhea cases,
respectively -21% and -40% in the Sc group vs. control.

Table 1. Number of post-weaning piglets showing health
impairment during the experimental period. Medicated
feed supplemented with live yeast (Sc, 5kg/T) or not
(control) used only between D0-D28 PW.
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Materials and Methods
Experiment took place in a French farm, affected by
different pathogens, including confirmed ETEC at
weaning. A total of 461 [LWxLandrace]xPiétrain
piglets were used, randomized according to litter of
origin and weight. During 1 st phase (D0 to D28 PW)
animals received a classical PW feed containing 120
ppm Colistin, supplemented for half of the pens with live
Sc (Actisaf Sc 47 strain, 5kg/T feed). Feed use for the 2 nd
phase (D28 to D49) was not medicated. Daily monitoring
for general health and diarrhea occurred between D0 and
D28 PW, then each 3 days between D28 and D49 PW.
All veterinary interventions were noticed. Data were
analyzed using Chi-square test.

Relapses and treatment failures were also reduced in the
Sc group.
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Introduction
Escherichia coli (E.coli) infection is an important pig
pathogen, causing major losses through diarrhea in the
pig industry. The causative agent, pathogenic E.coli
strains induces diarrhea (classified into neonatal, young
piglet and post-weaning diarrhea), edema, systemic
infections such as septicemia. Bacteria traits involved in
pathogenesis are called virulence factors (Fimbriae,
Toxins). The most common fimbriae produced by
pathogenic E.coli are F4, F5, F6, F18, F41 and toxins are
STa, STb, LT and STx (STx2e, shiga-like toxin). In this
study, we examined prevalence of 9 virulence factor
genes among E.coli strains isolated from pigs in Korea
using multiplex PCR technique.
Materials and Methods
A total of 214 E.coli strains isolated from fecal swabs,
feces, or small intestinal contents of pigs during 2011
were tested. Isolates were cultured on Blood agar and
MacConkey agar plates. Hemolysis reaction and
characteristic colonies were observed after an overnightincubation at 37℃ on a blood agar plate. A single pure
colony of E.coli was selected and used for DNA
extraction. Primers of 10 virulence factor genes (F4, F5,
F6, F18, F41, STa, STb, LT, STx) were selected
according to the previous report (1). PCR reactions were
carried out, and the amplified products were analyzed by
automated chip-based microcapillary electrophoresis on
an Agilent 2100 Bioanalyzer instrument.
Results
Of the 214 isolates, 73 (34.1%) strains showed Betahemolysis. Of the 73 hemolytic E.coli strains, 65 (89%)
of hemolytic isolates were positive for virulence genes,
the remaining isolates (8, 11.0%) were negative for
virulence genes. (Figure 1).
A total of 214 E. coli isolates were analyzed by PCR; the
results of prevalence are presented in Figure 2. Ninetyfour isolates (45.8%) were positive at least one of the
nine virulence genes, however none of these virulence
genes were found in 116 isolates (54.2%). Of these
positive isolates, Twenty-one strains (19.8%) had only
one virulence gene, 22 strains (20.8%) had two genes, 19
strains (17.9%) had three genes, combinations of four
virulence genes were observed in 17 (16.0%) strains, and
five to nine virulence genes in 27 (25.5%). The
prevalence of virulence genes was STb (62, 63.3%), STa
(48, 49.0%), STx (40, 40.8%), LT (37, 37.8%), F4 (35,
35.7%), F18 (27, 27.6%), F5 (8, 8.2%), F6, F41 (6,
6.1%).
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Figure 1. Hemolysis and Virulence factor genes detected
in 214 E.coli isolates

Figure 2. Prevalence of fimbriae and toxins genes
detected by PCR among 214 E.coli isolates.

Conclusions and Discussion
In the study, many E.coli isolates produced more than
one virulence factor and most hemolytic E.coli strains
were positive for virulence factors. Among the
pathogenic fimbria antigen gene, F4 was found in the
highest percentage(35.7%), followed by F18 (27.6%),
and STb toxin gene was found in the highest percentage
of isolates. The presence of virulence factors seems to
favor the occurrence of diarrhea. An accurate
identification of virulence factors is essential to assure a
more effective control. For the disease control and
prevention, Farms should be using the vaccine
containing strains with positive virulence factors.
However, farms may present E.coli strains carrying new
or other virulence factors that were not detected in this
study. Thus, it is suggested that the other virulence
factors be considered as possible causes.
References
1. Zhang W et al.: 2007, Vet Microbiol. 123: 145-152
2. John M et al; 2005 AHRR 6(1);17-39
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Introduction
The addition of antibiotics in animal feed was prohibited
in Korea from 2011 year. The antimicrobial activity in
plant extracts is evaluated to discover new alternatives of
antibiotics with pathogenic microorganisms. Plants are
known to produce certain bioactive molecules which can
inhibit bacterial or fungal growth. Intestinal disorders
including diarrhea by Salmonella spp. and E. coli are major
causes of diseases in pig industry. The natural antimicrobial
materials derived from plants are expected to be
alternative agents to antibiotics in the control of various
infectious diseases. Here, we present the antibacterial
activities of Oenothera biennis L., Lythrum salicaria L.,
and Mukdenia rossii (Oliv.) Koidz extracts to Salmonella
spp. and E. coli.

Results
Ethanol extracts of Oenothera biennis L. and Lythrum
salicaria L. were able to inhibit the growth of Salminella
spp. examined in this study The Oenothera biennis L.
extract specially has strong inhibition effects on
Salmonella spp. and E. coli. In vivo experiment, mice in
the test group treated with extracts of Oenothera biennis
L. survived 30% more than a control group. Moreover, in
histopathologic examination, except the stomach, control
group showed more histological damages in the liver and
spleen than the test group. Piglets treated with the
extracts of Oenothera biennis L. showed higher growth
rates than ones in the control group.
Conclusions and Discussion
Ethanol extracts of Oenothera biennis L. demonstrated
antibacterial effects to Salmonella spp. and E. coli both
in vitro and in vivo. However it does not have
bactericidal function. It has a bacteriostatic activity. This
effect gave more growth performance in pigs challenged
with E. coli. The antibacterial effects of Oenothera
biennis L. should be further evaluated in the field
conditions.
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Materials and Methods
Ethanol soluble extracts were prepared from Oenothera
biennis L., Lythrum salicaria L., and Mukdenia rossii
(Oliv.) Koidz. Salmonella typhimurium, Sal. Enterica,
Sal. Enteritidis, Sal. Cholerasuis and E. coli were
cultured in nutrient broth at 37℃ for 16 hours. After 16
hours of growth, each strain of microorganism at a
concentration of 108cells/ml was inoculated on the LuriaBertani (LB) agar plates. Subsequently, filter paper discs
6 mm in diameter saturated with 10g/ml of the plant
extracts were placed on the surface of the plates.
Antibacterial activity was evaluated by measuring
inhibition zone diameters. Amikacin and gentamycin, at
8–32 μg/ml, were included as positive controls and water
or 50% DMSO served as negative controls. Moreover,
bacterial growth inhibition effect of each extract was
determined with 103~104 CFU/ml of Salmonella spp.
inoculated in nutrient broth. Bacterial numbers were
measured after 16 h by serial dilution agar plate analysis.
Balb/C mice aged between 4 and 5 weeks old were used
for all in vivo experiments. Mice were divided into
control and test groups containing 10 mice per group. To
determine the survival rates, mice were challenged with
Sal. Typimurium. At 6 days post-infection, mice were
sacrificed, and tissue specimens of stomach, liver,
intestine, and spleen organs were transferred to 10%
buffered
neutral
formalin
for
histopathologic
examinations and were processed using standard
procedures. Sections of paraffin embedded tissues were
stained with hematoxylin and eosin. A total of nine
weaned piglets were assigned to three groups. Three
piglets in the first group were infected with E. coli. Six

piglets in the second and third groups were treated with
0.1% and 0.5% of Oenothera biennis L. after challenge
with E. coli. Their growth rates and clinical signs were
evaluated.
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Introduction
Escherichia coli is an important causative agent of
intestinal and extraintestinal diseases in animals and
humans worldwide. According to genetic and clinical
criteria, strains of E. coli can be classified into three
major groups: commensal, intestinal pathogenic and
extraintestinal pathogenic E. coli (ExPEC) strains.
ExPEC infections are common in domestic animals, pets
and humans. Typical extraintestinal infections, including
the urinary tract, central nervous system, circulatory
system and respiratory system, are increasing in
frequency and becoming more difficult to treat, and
represent a large burden in terms of medical costs and
productivity losses. Unfortunately, knowledge about the
epidemiology of porcine ExPEC is sparse, particularly in
China. Therefore, we carried out this study to investigate
the information on the epidemiological characteristics of
porcine ExPEC strains in China.
Materials and Methods
Three hundred and fifteen strains of ExPEC recovered at
our laboratory from different infected tissues of pigs
suffering septicemia, meningitis and respiratory
infections were tested. ExPEC strains were confirmed by
standard procedures using a rapid identification system,
Biolog MicroStation. TM. (Biolog Inc., CA, USA) and a
multiplex PCR amplifying five virulence markers, i.e.,
papA and/or papC, sfa/foc, afa/dra, iutA, and kpsMT II 1.
All these clinical isolates were characterized for O
serogroups, hemolysis, phenotypic and antimicrobial
resistance, phylogeny and virulence genes.
Results
Thirty-four different serogroups were found, of which
49.9% belonged to six predominant serogroups: O161,
O8, O11, O138, O101 and O26 (Table 1). Phylogenetic
analysis confirmed that the majority of porcine ExPEC
isolates belonged to phylogenetic groups A (30.8%) and
B1 (29.2%), and the proportion of groups B2 (17.5%)
and D (22.5%) were remarkably higher than in previous
studies. Among the 14 antimicrobials tested,only the
third-generation cephalosporins were probably effective
against porcine isolates. Thirty-three putative
extraintestinal virulence factor (VF) genes that are
normally associated with human and/or avian ExPEC
strains were widely present in porcine isolates. In
addition, many strong correlations were noted among
different VFs in porcine K1-positive strains with high
pathogenicity, which were more likely to contain cvaC,
fyuA, iutA, chuA and ibeA genes.
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Table 1. Serogroups and hemolytic activity among 315
ExPEC isolates from clinical samples in diseased pigs

Conclusions and Discussion
These results provide novel insights into the
epidemiological characteristics of porcine ExPEC strains.
Many characteristics of porcine ExPEC strains, including
virulence profiles, phylogenetic background, and O
antigens, overlapped with those of clinical isolates from
humans or chickens2. This indicates that porcine strains
are potentially pathogenic for humans and chickens.
Furthermore, our study suggests that, in China,
veterinary professionals should be aware of the potential
threat from this extraintestinal pathogen, and attention
should be paid to synthetic administration and
vaccination, especially co-infections of ExPEC with S.
suis, H. parasuis and P. multocida.
References
1. Johnson, JR., et al., 2004, J Infect Dis 190, 1739–
1744.
2. Dezfulian, H., et al., 2003, J Clin Microbiol 41, 13751385
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Introduction
Neonatal piglet diarrhoea is an important disease in newborn
pigs. The aetiological agents of the disease are the
enterotoxigenic strains of Escherichia coli (ETEC). These
strains produce one or more enterotoxins (LT, STa or STb)
and present one or more fimbrial adhesins (F4, F5, F6 or
others). The colostrum immunoglobulins block the adhesin
function so that bacterial attachment to the intestinal
epithelium and, consequently, intestinal colonization are
prevented. Additionally, the antibodies against the toxins
neutralize their toxic effect on intestinal cells (Fairbrother,
1999).
Suiseng is a polivalent vaccine with two main indications, on
one hand the prevention of piglet neonatal diarrhoea by
means of colostrum passive immunity and, on the other hand,
the prevention of Sudden Death caused by C. novyi infection
of adult animals.
The objective of this study was to assess the serological
response against one of the valences included in the vaccine
for the neonatal diarrhoea, the Labile Toxin (LT) produced by
the ETEC.
First of all, the IgG seroprofile was assessed using an ELISA
against the LT antigen. Afterwards, to obtain the biological
significance of these antibodies, the seroneutralization
properties against the LT of swine sera were analysed.

Figure 1. Serological response assessed with the ELISA.

The results of the seroneutralization assay are exposed in the
next table. The titre is expressed as higher dilution where the
sera neutralized the toxin. The limit of quantification of the
assay was to ≤64.
Table 1. SN titres obtained at parturition.
Treatment
Vaccinated

Placebo

Animal
1
2
3
4
5
6
7
8
9
10

SN titre
≥512
512
128
128
≤64
≤64
≤64
≤64
≤64
≤64

Bibliography
1. Fairbrother JM, 1999 In Diseases of Swine 8 th Ed pp
433-441
2. Guerrant et al. 1974, Infect Immun 10(2): 320-327
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Discussion
The results clearly demonstrate that Suiseng induce the
production of specific antibodies against the LT toxin of
Escherichia coli.
The neutralization assay demonstrates that the antibodies
elicited by the immunization are biologically active and they
are able to neutralize completely the native toxin.
The diarrhoea due to the infection with ETEC can be
prevented by means of the neutralization of the main toxin
(LT) responsible of the clinical signs. The immunization with
Suiseng induces the significant production neutralizing
antibodies against this toxin.
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Materials and Methods
Sera from sows vaccinated with Suiseng and with a Placebo
were used for this work. All the animals received the same
immunization program, two doses of the vaccine/placebo
administered 3 weeks apart during the gestation. The samples
of one of the studies were used for the IgG assessment using
the ELISA. The animals were sampled the day 0 (first dose of
Suiseng), 3 weeks later (second dose of the vaccine) and
approximately 3 weeks afterwards (parturition). The results
for each sample of this assay were normalized using a
positive control and a negative control included in each plate.
For the neutralization assay, the sera samples obtained at
parturition(3 weeks after the second dose of the vaccine) were
used. The assay was set up following the principles of the
cytotoxic effects of the LT toxin described by Guerrant et al.
(1974). Briefly, 8 CU (Cytotoxic Units, 1 CU corresponds
to the dose where the cytotoxic effect is observed in the 50%
of the wells) of a native toxin were mixed with serial dilutions
(log 2) of each sow’s serum. Then, the cytopathic effect due
to the toxin was evaluated. The observation of cytotoxic
effect means that the sample did not neutralize the toxin, so it
was negative. The absence of cytotoxic effect means that the
toxin was neutralized by the sera and was read as a positive
result. A parallel control for the verification of the toxin titre
was always included.

Results
The mean of normalized results (IRPC) of the ELISA are
represented in the next figure. Each point is the mean on 5
animals included in each study group.
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Introduction
Pharmacological use of zinc oxide (2,500-3,000ppm)
was widely accepted as the means of controlling postweaning diarrhea (PWD) and used as an alternative for
antibiotics. However, this therapy has been criticized
since high levels of excreted zinc through the effluent
system can cause environmental problems. Thus, using
high concentration of zinc oxide (2,500-3,000ppm) in
feed has been banned or limited worldwide. Recently,
microencapsulated zinc oxides (Shield zinc and CTC
zinc) have been reported to dramatically decrease
supplementation of ZnO from 2,500-3,000ppm to
100ppm to achieve the same effect on PWD 1. The
purpose of this study was to investigate whether
microencapsulated zinc oxide (100ppm) was able to
defend colibacillosis and E. coli as antibiotics
(apramycin) and high dose of dietary ZnO (3,000ppm)
and then compare their effects.
Materials and Methods
In this experiment, 36 piglets (YL X DD) were divided
into 6 groups, and each group was allocated with 6
weaned pigs. Total experimental period was 14 days.
Group B, C, and D were fed with feed additives
(apramycin =10g/kg, ZnO =30g/kg, and shield zinc
=10g/kg respectively). Group E and F were fed with feed
additive (CTC zinc =2.5g/kg). Two microencapsulated
zinc oxides had same compositions but different
manufacturers. Group A, B, C, D, and E were inoculated
with the pathogenic E.coli K88 on the 7th day (3ml,
1x1010 CFU/ml, per oral). Group F was not inoculated
with E.coli K88. Body temperature, average daily gain
(ADG), feed conversion ratio (FCR), and diarrhea index
were checked daily. Diarrhea index was graded
according to fecal consistency (0 =normal; 1 =abnormal
feces but not diarrheic; 2 =mild diarrhea; 3 =severe
watery diarrhea) by Sheman’s methods (2). Blood
samples were collected on the 1st, 7th, 9th, 11th, and 14th
day for ELISA. Fecal samples were collected on the 7 th,
9th, and 14th day. After necropsy, organ samples
(duodenum, jejunum, ileum, colon, cecum, and
mesentery lymph node) were collected for detection of
E.coli K88 and quantitative analysis by real-time PCR.
H&E stain was used in the small intestine for measuring
villi height : crypt depth and number of goblet cells.
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Results
In growth performance, ADG and FCR are presented in
the followings(Table 1.) In diarrhea index, the results of
Group A and B increased until the 2nd day after
inoculated with E.coli K88 and decreased later. But the
results of Group C, D, and E decreased from 7 days after
inoculation (Figure 1). In ELISA, Group A had higher
OD value than other groups. Group D and E had no
significance each other (p<0.05, Figure 2). In
quantitative analysis, concentration of Group A was
higher than those of other groups in feces and organs
(p<0.05). Groups fed with zinc oxide products had no
significant difference (Figure 3). In V/C ratio (villi
height to crypt depth ratio), Group F had high V/C ratio
compare with other groups (p<0.05). Groups fed with
microencapsulated zinc oxide had higher ratios than
other groups.

Conclusions and Discussion
Overall, this study clearly showed that supplementation
of microencapsulated zinc oxides suppressed the
expression of PWD in pigs inoculated with
enterotoxigenic E. coli. Colibacillosis has led to severe
damages in swine industry. Bacteriophage is expected to
prevent and treat E. coli infection.
References
1. Broom LJ et al.; 2006, Res Vet Sci 80: 45-54.
2. Sherman DM et al.; 1983, Infect Immu 42: 653-656.
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Introduction
Escherichia (E.) coli is the major cause of diarrhea for
newborn and post-weaning pigs and is responsible for
significant
losses in large-scale farms worldwide.
Enterotoxigenic and verotoxigenic E. coli are the main
categories of diarrheagenic E. coli that cause enteric
infections in pigs1. Bacteriophage therapy is one “old”
idea undergoing a renaissance that may have a major role
to play in near-future food-borne pathogen control 2.
Thus, the objective of this study was to prove using
bacteriophage is effective for weaned pigs infected with
E. coli.
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Results
In body temperature, the results of Group C and D were
higher than those of other groups on the 10th day
(p<0.05). The growth performance is shown in Table 1.
In diarrhea index, the result of Group C increased until
the 3rd day and decreased from the 4th day after
challenging with E. coli K88 and K99. Group D showed
a similar tendency to Group C, but the result of Group C
was higher than that of Group D during the experimental
period (Figure 1). In pH of the stomach, Group C and D
showed high pH values. In pH of the ileum and colon,
only Group C had high pH values (p<0.05). In

Conclusions and Discussion
In this study, the results of pigs fed with diet
supplements containing bacteriophage were better than
those of pigs fed with diet supplements containing no
bacteriophage. Thus, supplementation of E. coli
bacteriophage is effective against E. coli infection.
References
1. Blanco M et al.; 2006, Int microbiol 9:53-60.
2. Oot RA et al.; 2007, Int microbiol 45: 445–453.
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Materials and Methods
In this experiment, piglets (Landrace x Yorkshire, 25day-old) were divided into 4 groups, and each group was
allocated with 6 weaned pigs. Group A and B were not
inoculated with E. coli, and Group C and D were
inoculated with E. coli (per oral, 3ml, 1x1010 CFU/ml).
Group B and D were fed with feed additive (1mg feed
additive per 1kg feed) which include bacteriophage
(bacteriophage titer: 109 PFU/g, CTCBIO, Korea). The
total experimental period was 14 days. Bacteriophage
was fed to Group B and D daily from the 1 st day of
experiment, and challenging with E. coli (E. coli K88
=1.5ml, E. coli K99=1.5ml) was conducted on the 7th day.
Body temperature, growth performance (ADG, FCR),
and diarrhea index were checked daily. Diarrhea index
was graded according to fecal consistency (0, normal; 1,
mild; 2, moderate; 3, watery). After necropsy, pHs of
gastrointestinal tracts (GI tracts; stomach, small intestine,
and large intestine) were checked. Tissue samples
(duodenum, jejunum, ileum, colon, cecum, and
mesentery lymph node) were collected for detection of
E .coli K88 and K99, and quantitative analysis was
conducted by real-time PCR.

quantitative analysis of E. coli K88, the ileum, colon, and
mesentery lymph node of Group C showed high
concentrations compare with Group D (p<0.05), and
there was no significance in other tissue samples (Figure
2). In quantitative analysis of E. coli K99, colon and
mesentery lymph node of Group C show high
concentrations compare with Group D (p<0.05), and
there was no significance in other organs (Figure 3).
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Introduction
Escherichia (E.) coli is the major cause of diarrhea for
newborn and post-weaning pigs and is responsible for
significant losses in farms worldwide. Enterotoxigenic
and verotoxigenic E. coli are the main categories of
diarrheagenic E. coli that cause enteric infections in pigs
1
. Bacteriophage therapy is one “old” idea undergoing a
renaissance that may have a major role to play in nearfuture food-borne pathogen control2. Thus, the objective
of this study was to prove using bacteriophage is
effective for weaned pigs infected with E. coli.
Materials and Methods
In this experiment, piglets were divided into 5 groups,
and each group was allocated with 7 weaned pigs. Group
C, D and E were fed with bacteriophage (C, 1x10
6
PFU/g; D, 1x10 7PFU/g; E, 1x10 8PFU/g, CJ cheiljedang,
Korea) orally from the 1st day of experiment. Group B,
C, D and E were inoculated with 5ml of E. coli(1x1010
CFU/ml) per head of piglet via oral on the 7 th day. Body
temperature, growth Performance(ADG, FCR), and
diarrhea index were checked daily. Diarrhea index was
graded according to fecal consistency (0 =normal; 1 =
abnormal feces but not diarrheic; 2 = mild diarrhea; 3 =
severe watery diarrhea) by Sherman’s method. Blood
samples were collected 4 times on the 7st, 9th, 12th and
14th day for ELISA and PCR. Fecal samples were
collected on the 7th, 9th, 12th and 14th day. After necropsy,
gastrointestinal pH was checked at fundus, duodenum,
mid-jejnum, colon and cecum. Organ samples(duodenum,
jejunum, ileum, colon, cecum, and mesentery lymph
node) were collected for detection of by real-time PCR
Results
In piglets fed bacteriophage, Clinical signs and the
growth performance was improved and antibody titer
was maintained low level(P<0.05). piglet in control
group was shown gastrointestinal ph in the normal range.
Whereas, piglets inoculated with ETEC K88 was shown
high pH in comparison to the normal pH of alimentary
tract. Piglets fed bacteriophage had low gastrointestinal
pH in comparison to non-fed piglets(p<0.05).
In quantitative analysis of ETEC K88 by real time PCR,
the results of piglets fed bacteriophage were lower than
those of non-fed piglets in Ilium, mesentery lymph node
and faeces(p<0.05). Severe villus atrophy and crypt
hyperplasia was observed in piglets of group B and
piglets fed bacteriophage was shown comparatively
normal mucosal morphology in small intestine.
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Conclusions and Discussion
In this experiment, feeding supplemented with
bacteriophage to piglets infected with E. coli is effective
to remarkably improve growth performance and reduce
body temperature, diarrhea, and the concentration of
antigen in ileum, mesentery lymph node, feces. Thus E.
coli -bacteriophage is effective against E. coli infection.
References
1. Blanco M et al.; 2006, Int microbiol 9:53-60.
2. Oot RA et al.; 2007, Int microbiol 45: 445–445
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A comparison between Coli/Clostridium combination vaccines
MRTM Martens, MC.Murmans, MH Witvliet
MSD Animal Health, P.O. Box 31 5830 AA Boxer, the Netherlands
marc.martens@merck.co
Introduction
Sows and gilts are very commonly vaccinated to protect
their offspring against neonatal diarrhea caused by
Enterotoxigenic E. coli (ETEC). Because Clostridium
perfringens is also often involved in neonatal disease,
combination vaccines have been developed against
ETEC and Clostridium spp.. It is crucial that the vaccineinduced antibodies against both organisms reach the
progeny via the colostrum. In earlier trials in which
newborn piglets were challenged with E. coli strains
possessing the virulence factors F4ab, F4ac, F5, F6 and
LT, titer levels were related to the reductions in mortality
and severe diarrhea, and a minimum protective titer was
determined (1). It is therefore reasonable to use induced
antibody titers to estimate and compare efficacy between
different vaccines. For comparing the efficacy of the
clostridial component, the titers against the β-toxin were
used. In this trial the titers were measured in serum from
non-pregnant females
Materials and Methods
The trial was conducted with 32 female finishing pigs of
20 weeks of age which were assigned to one of four
groups of 8 pigs, each group being treated with a
different vaccine. The pigs were vaccinated twice with a
3 or 4-week interval. Blood samples were taken prior to
each dose and 2 weeks after the booster dose, and
antibody titers were measured by ELISA with purified
antigens. The groups were treated as shown in Table 1.
Table 1. Vaccination schedules
Vaccine

Dose & route of
administration

Dose
Interval

1

8

Porcilis ColiClos

2 ml IM

4 weeks

2

8

Gletvax 6

5 ml IM

4 weeks

3

8

Neocolipor

2 ml IM

4 weeks

4

8

Clostricol

4 ml SC

3 weeks

Porcilis ColiClos

Gletvax 6

Neocoli-por

Clostri-col

F4ab

11.9a±1.9

10.0b±1.5

8.1c±1.2

6.9c±1.1

F4ac

10.4a±0.9

8.5b±0.9

7.9b±1.1

7.7b±0.8

F5

10.3a±0.6

8.2c±0.6

8.0c±1.0

9.1b±0.6

F6

12.6a±1.3

8.9b±1.0

9.0b±0.8

8.2b±0.8

LT

9.8a±0.4

6.8b±1.0

7.8b±1.0

7.8b±0.5

β-toxin

7.9a±1.1

8.0a±1.0

3.0b±0.9

6.8a±1.2

Groups with different superscripts are significantly
different (Duncan’s multiple range test)
Conclusions and Discussion
The new vaccine Porcilis ColiClos induced significantly
higher titers than all three other vaccines against all the
virulence factors of E. coli. This will lead to a higher
content in the serum of piglets after fostering with their
dam, even if the colostrum transfer is not ideal.
With respect to the clostridial component, Neocolipor
induced the lowest titer of antibodies against the β-toxin
(not surprising for a vaccine that does not contain
Clostridium perfringens) and the Porcilis ColiClos result
was similar to that of the well-established clostridial
vaccine Gletvax 6.
In summary, Porcilis ColiClos induced higher titers
against the E. coli antigens than the other vaccines tested,
and a titer against the clostridial β-toxin was comparable
with the best-performing alternative vaccine.
References
1. Riising, H et al. (2005) J. Vet. Med. B 52, 296-300

Results
The results are shown for each virulence factor in Table
2. The titers are expected to be lower than they would be
in colostrum because antibodies are more concentrated in
colostrum than in serum.
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Table 2. Mean Log2 antibodies in serum 2 weeks after
the booster dose
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Comparison of colostrum titers of E.Coli virulence factors induced by a novel Coli/Clostridium vaccine and a
reference Coli vaccine

1

MRTM Martens1, MH Witvliet1, M.Molkenboer1
MSD Animal Health, P.O. Box 31 5830 AA Boxmeer, the Netherlands
marc.martens@merck.com

Introduction
Sows and gilts are very commonly vaccinated to protect
their offspring against neonatal diarrhea caused by
Enteropathogenic E Coli (ETEC). Because Clostridium
perfringens is also often involved in the disease,
combination vaccines have been developed against
ETEC and Clostridium spp.. It is crucial that the vaccineinduced antibodies against both organisms reach the
progeny via the colostrum. In earlier trials in which
animals were challenged with Coli strains possessing the
virulence factors F4ab, F4ac, F5, F6 and LT, titer levels
were related to the reductions in mortality and severe
diarrhea, and a minimum protective titer was determined.
In all trials, the titers induced by Porcilis Porcoli DF
were predominantly above the minimum protective level.
(1). It is therefore reasonable to use these titers to
estimate efficacy and to compare vaccines.
This paper describes a laboratory and a field trial. In both,
colostral antibody titers were determined and compared
between the novel vaccine and the standard vaccine
against E.Coli.
Materials and Methods
In the laboratory trial, 23 pregnant gilts were vaccinated
with Porcilis ColiClos and 8 with the Porcilis Porcoli DF
vaccine. Four other gilts were given a placebo. All gilts
were vaccinated at 6 and 2 weeks before farrowing.
Colostrum samples were taken shortly after farrowing
and tested (by ELISA) for antibodies against the ETEC
virulence factors F4ab, F4ac, F5, F6, LT and the β-toxin
of Clostridium perfringens.
In the field trial, the same vaccination regime was
adopted, and the colostrum titers induced by the novel
vaccine Porcilis ColiClos (n=50) were compared to those
induced by Porcilis Porcoli DF (n=50).
Results
The results indicate that in both studies the colostral
titers are similar for both vaccines and above the
minimum protective level as determined in the earlier
combined challenge/serology study.
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Table 1. Protective titers in colostrum against F4ab,
F4ac, F5, F6, LT and β-toxin antigens
Antigen
F4ab
F4ac
F5
F6
LT
β-toxin

Porcilis
ColiClos
14.6
13.4
12.1
13.5
12.0
9.7

Porcilis Min protective
Porcoli DF
titer
14.0
11.5
13.4
12.2
12.3
11.0
12.1
12.2
13.0
10
<5.7
-

Placebo
<5.6
<5.6
<6.9
9.3
<5.9
<5.6

Table 2. Mean antibody titers in colostrum of sows and
gilts
Antigen
F4ab
F4ac
F5
F6
LT
β-toxin

Porcilis ColiClos
13.7
13.3
11.8
14.8
10.3
9.2

Porcilis Porcoli DF
14.6
13.3
12.9
15.1
11.8
<5.9

Conclusions and Discussion
The new vaccine Porcilis ColiClos induced similar titers
against the Coli virulence factors as did the standard Coli
reference vaccine Porcilis Porcoli DF. Thus the efficacy
of Porcilis ColiClos with respect to E Coli virulence
factors can be considered to be equal to that of the single
component Coli vaccine.
References
1. MSD AH internal data.
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Safety and efficacy of Haemophilus parasuis attenuateed strains
He Dongsheng,Wang Wenhao, Zhang Sheng, Su Danping,Chen Ruiai
College of veterinary medicine, South China Agriculture University, Guangzhou,China, dhe@scau.edu.cn
Introduction
Haemophilus parasuis(Hps) is the causative agent of
Glässer’s disease to pigs. Infected herd may develope
systemic disease characterized with multiple serositis,
arthritis and meningitis under certain conditions1. Hps
has become an important bacterial infection which has
impact on global swine industry. Hps inactivated
vaccines do not provide full protection to pigs because
there are more than dozens serotypes in these pathogens.
Compared to the inactivated vaccine, Hps attenuated
vaccine may not only reduce the side-effects of
vaccination, but may much improve the health status and
stimulate pigs to generate both cellular and humoral
immune response2. This research aims to develope an
attenuated Hps vaccine strains from the predominant Hps
field isolates in China.

Hps antibody was observed in both group 7 dpi.
Conclusions and Discussion
After 3 times chemical mutation a Hps attenuated
vaccine strain is constructed and its safety and efficacy is
preliminary studied
References
1. Amano H,et al.,1994,[J].Vet Med Sci,56(4):639-644
2. Riising H,et al.,1981,J.[J]. Zentralbl Veterinarmed
B,28(8):630–638
3. Thomas J,et al.,1993,Infect Immun,(61):682-686
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Results
twelve mutative colonies were collected by continue
chemical-induced mutation. One of the Hps mutant,
GDm strain, is genetically stable that can be used as
vaccine candidate. Compare to the severe symptom and 3
of 5 death pigs in GD infected group, GDm infected pigs
showed neither onset nor death within 28 days post
challenge. Piglets in GD infected group had much more
synovial fluid,pulmonary edema, congestion and
cellulose obvious lesions than GDm group. High Anti-
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Materials and Methods
virulent strains of Haemophilus parasuis were isolated
from infected pigs with classical symptom and lesion in
South China that was identified by PCR and animal
challenge test. Subculture of Hps to passage on medium
TSA were taken to study the stability of the virulence of
the isolates. The stable virulent strain, GD strain, was
selected as parental strain that was subsequently treated
with ethyl methanesulfonic acid mutation inducer3. Hps
GD strains were induced to be mutated by chemical
agents for three times. An virulent strains named GDm
were selected as vaccine candidate after pathogenicity
of the mutant was studied when mice of 8 to 10 weeks
old were challenged with the attenuated strains.
Biochemical properties and growth characteristics of GD
and GDm strains were comparatively studied. Safety and
efficacy of GDm were studied by animal immunity and
challenge tests. Groups of 28-35 day old piglets were
used for these purpose. Each group has 5 pigs and pigs
were infected with same amount bacteria(4×109CFU) of
parental and attenuated strains respectively. 14 days later,
pigs in GDm infected group was challenged with virulent
GD strain. Pathogenic effect and immune response were
recorded.
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Haemophilus parasuis encodes two functional cytolethal distending toxins: evidence that the CdtC subunit
contains an antypical cholesterol recognition/interaction (CRAC) region
Mingguang Zhou 1,2, Qiang Zhang 1,2, Jianping Zhao 1,2, Meilin Jin1,2
Departments of National Key Laboratory of Agricultural Microbiology, 2College of Veterinary Medicine, Huazhong
Agricultural University. Wuhan, P.R. China, jml8328@126.com

1

Introduction
The cytolethal distending toxin (Cdts) are a family of
heat-labile protein cytotoxins produced by several
different bacterial species1. The cellular responses to
DNA damage, leading to the characteristic G2/M cell
cycle arrest, cellular distention, and nuclear enlargement
were observed in intoxicated cells2. To date, there is no
report available to ascribe the specific function to Cdt in
H. parasuis. In the present study, we firstly identified H.
parasuis encodes two functional Cdts, and then
determined what is the biological function of Cdts in H.
parasuis.
Materials and Methods
Cultures of transformed E. coli BL21 (pET28aCdtA,
pET28aCdtB and pET28aCdtC) were grown in LB broth
and induced with 1 mM IPTG for 3 h. The bacterial
extracts were isolated by nickel affinity chromatography.
To measure Cdt-induced cell cycle arrest, the cells
(2×106 cells/well) were exposed to medium or the toxin
preparation as indicated for 24 h. The cells were washed
and fixed for 60 min with cold 80% ethanol. After
washing, the cells were stained for 30 min with 10μg /ml
propidium iodide containing 1 mg/ml RNase. Samples
were analyzed on a FACStarPlus flow cytometer.
Results
Our results show H. parasuis encodes two copies of Cdts.
We demonstrate that three Cdt peptides can form an
active tripartite holotoxin that exhibits maximum cellular
toxicity, and CdtA and CdtB form a more active toxin
than CdtB and CdtC (Figure 1). Further analysis
indicates that CdtC subunit contains an atypical CRAC
region. The mutation of CRAC site resulted in decreased
cell toxicity (Figure 2). Finally, western blot analysis
show all the 15 H. parasuis reference strains and 109
clinical isolates expressed CdtB subunit and
demonstrated Cdt activity, indicating that Cdt is a
conservative putative virulence factor for H. parasuis.
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Figure 1. Effect of various combinations of the Cdt
subunits for their ability to induce G2 arrest and effect of
CdtA and CdtC on CdtB-induced G2 arrest..

Figure 2. The assessment of CRAC site mutants in CdtC
subunits for their ability to induce G2 arrest.

Conclusions and Discussion
The results contribute to a better understanding of the
Cdt mode of action and highlight some unique aspects of
the biology of this bacterial toxin family in H. parasuis.
This is the first report of the molecular and cellular basis
of Cdt host interactions in H. parasuis.
References
1. Comayras C, et al., 1997, Infect Immun 65:5088-95.
2. Okuda J, et al., 1997, Infect Immun 65:428-33.
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Genotyping of Haemophilus parasuis isolates in Korean pig farms
HK Won1, YJ Kim1, MJ Han1, SW Nam1, TW Hahn2, HW Choi1, IJ Yoon1
1
ChoongAng Vaccine Laboratories Co. Ltd.(CAVAC), Daejeon, Korea
2
College of Veterinary Medicine, Kangwon National University, Chunchon, Korea
Introduction
Haemophilus parasuis is the causative agent of Glässer’s
disease, porcine polyserositis and arthritis. Fifteen
serotypes of H. parasuis are previously recognized by
serotyping with the Kielstein and Rapp-Gabrielson
(KRG) scheme. Since 15~60.3% of the isolates were
untypeable under KRG scheme1, serotyping alone is not
discriminative enough for epidemiological information.
In this study, we confirmed the genotypes of H. parasuis
isolated from clinically diseased pigs by using
enterobacterial repetitive intergenic consensus (ERIC) PCR analysis to characterize the molecular epidemiology
of H. parasuis field isolates in Korea.

Figure 1. Phylogenetic tree of H. parasuis isolates.

Materials and Methods
Reference strains for H. parasuis serovar 1 to 7 and 11 to
15 were obtained from Prof. TW Hahn of Kangwon
National University. Forty-three Korean field strains of
H. parasuis were isolated from 2003 to 2011 at Korean
commercial pig farms. All isolates were identified as H.
parasuis by H. parasuis-specific PCR2 and tested by
Diagnostic Center of CAVAC. The ERIC-PCR was
performed according to the method developed by Rafiee
et al3 and these results were analyzed by using the
TREECON for Windows package (Ver. 1.3b).

References
1. Castilla, K.S., et al., 2011, Res Vet Sci, In-press
2. Oliveira, S., et al., 2001, J Vet Diag Invest 13, 495501
3. Rafiee, M., et al., 2000, Aust Vet J 78,846-849.
4. Won, H.K., 2003, Thesis for the degree of master,
graduate school of Kangwon National University
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Conclusions and Discussion
Traditional serotyping method has been used for the
characterization of H.parasuis, but the process is
considerably complicated. Also, few laboratories can
classify H. parasuis serotype using this serotyping
method. In comparison, the ERIC-PCR method is simple
and more practical than serotyping method. It also
provides more accurate strain differentiation, especially
among non-typable strains.
.

In this study, we demonstrated that various serovars of H.
parasuis could exist in Korean commercial pig farms:
These result is similar to previous study4. Since
heterogeneous strain vaccine is not protecting the
infection, in order to prevent and control of H. parasuis
infection in the farm, the finding of genetic diversity of
H. parasuis in a farm would be a good strategic plan
against this disease.
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Results
Among 43 H. parasuis field isolates, 17 genotypes were
identified by ERIC-PCR. Nineteen of those isolates
(44.2%) were grouped into 12 reference strains and the
others (55.8%) were included into the group of serovar 8,
9, and 10 or non-typable. Most genotypes had 1 to 4
isolates in each genotype group and no dominant serovar
was observed.
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Prevalence of Haemophilus parasuis and Streptococcus suis in preweaning piglets

1

Y Oh1, K Han1, HW Seo1, I Kang1, C Park1, SJ Park2, SJ Sung2, C Chae1
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University,
2
Pfizer Animal Health in Korea, Seoul, Republic of Korea, swine@snu.ac.kr

Introduction
Most polyserositis cases result from infection by
Haemophilus parasuis and Streptococcus suis (1). In
spite of difficulty of isolation, identification of causative
agents remains a critical step in choosing effective
treatment and vaccination schemes for controlling
polyserositis. The objective of this study was to
determine the prevalence of these two organisms in
Korea by the simultaneous detection and differentiation
of H. parasuis and S. suis using multiplex nested PCR.
Materials and Methods
A total of 450 nasal swabs were collected from 15 pig
farms from throughout the Republic of Korea (15 per
farm 1 week and 15 from 3 weeks old pigs, respectively).
PCR primers were designed based on multiple sequence
alignments of the 16S small subunit ribosomal RNA
genes from H. parasuis and S. suis (Table 1). Chisquared tests were used to assess the prevalence of H.
parasuis and S. suis. Results were considered statistically
significant when P < 0.05.
Results
Prevalence of H. parasuis, S. suis is shown in Table 2.
Among the 540 samples tested during the course of our
study, the prevalence of H. parasuis and S. suis infection
was not significantly different between 1- and 3-weekold pigs (P = 0.412).
Table 1. Primers for Haemophilus parasuis and
Streptococcus suis.
Bacteria PrimerSequences (5'-3')

H.
Outer F-GTGATGAGGAAGGGTGGTGT
parasuis
R-AGCGTCAGTATTTTCCCAAG

Location Size
(bp)
393-412 316
689-708

Inner F419-441 197
AGAACATTACATTGACGTTAGTC
R592-615
TAAAATACTCTAGCAACCCAGTA
S. suis Outer F-AACGCTGAAGTCTGGTGCTT 38-57
228
R-TGTATCGATGCCTTGGTGAG
Inner F-CTTGCACTAGACGGATGA
R-TGCGGTAAATACTGTTATGC

246-265
55-72
149-168
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Table 2. Prevalence of infection of Haemophilus parasuis
and Streptococcus suis in piglets by multiplex PCR.
Organisms
Number of
Age
H. parasuis
S. suis
pigs tested
1-week-old
270
115
196
3-week-old
270
160
199
Total
540
275
395

Conclusions and Discussion
In the current study it was demonstrated that infection
with H. parasuis and S. suis is highly prevalent in 1- and
3-week-old piglets. These results suggested that these
two organisms were transmitted from sows to their
offspring. Elimination of H. pasasuis and S. suis by early
weaning alone is unlikely to be successful. Therefore, a
combination of vaccination and antibiotic treatment may
be needed for an effective program to control these two
fastidious organisms.
Acknowledgements
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Efficacy of Zuprevo 4% in the early treatment of an acute H. parasuis infection compared with another
product
J. L. Lorenzo¹, M. L. Rosas¹, R. Menjón², M. Jiménez ², J. M. Bollo²
¹
Maporc, Palazuelos de Eresma (Segovia), Spain
² MSD AnimalHealth. c/ Cantabria 2, Edificio Amura 28.108 Alcobendas, Madrid, Spain
jesusmaria.bollobernabe@merck.com
Introduction
The aim of this study was to compare the efficacy of
Tildipirosin (Zuprevo 4%) and another product as early
treatments in the control of signs of respiratory disease.

Day 0
0
0
0

Day 3
0ª
0ª
4.09 b

p<0.05; bc: p>0.05, ac: p>0.05

Day 10
0ª
1.77 c
6.36 b

Day 14
1.68 ª
2.65 ª
8.18 b

Day 18
2.52 ª
4.42 c
9.09 b

In Group 1, there were statistically significant differences
over the controls on days 3, 10, 14 and 18, while in Group 2
this was only the case on days 3 and 14.
Table 2. Occurrence of depression over the trial period

ab:

Group 1
Group 2
Group 3

Day 0
0
0
0

Day 3
0ª
0ª
1.36 ª

p<0.05; bc: p>0.05, ac: p>0.05

Day 10
0.84 ª
2.65 ª
4.09 ª

Day 14
2.52 ª
5.31 ª
5ª

Day 18
5.04 ª
7.96 c
11.36 b

Only in Group 1 were there any statistically significant
differences over the controls, and only on day 18.
Table 3. Mortality rate and culled pigs up to day 18
Group 1
Group 2
Group 3

ab:

% mortality
3.36 ª
2.65 ª
10.91 b

% culled
5.04 ª
7.96 ª
11.36 ª

% mortality + culled
8.40 ª
10.62 ª
22.27 b

p<0.05

Both treated groups showed statistically significant
differences over the controls at the end of the study but Group
1 (Tildipirosin) had the better results when deaths and culls
were considered together.
A serious outbreak of Glässer’s Disease occurred in the
control group with an increased level of clinical signs of
respiratory disease and a higher mortality rate.
The cause of the losses in Group 1 was staphylococcal
dermatitis (S. hyicus); none were related to respiratory
pathology in this group. Animals in Group 2 were observed
to lose body condition, and in Group 3 there were reduced
growth rates with obvious lesions of Glässer’s Disease seen at
necropsy.
At the end of the transition phase (70 days of live), the
mortality in the nursery phase was 3.36, 3.54 and 13.51
percent for groups 1, 2 and 3 respectively.
Conclusions and Discussion
Zuprevo 4% was shown to be safe and efficacious for the
early treatment of an acute outbreak of Glässer’s disease, with
statistically significant improvements over the untreated
animals. The sustained effects over the 18 days of the trial
demonstrated the excellent duration of action of the product.
The other treatment was less successful than Zuprevo 4%.
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Results
No adverse effects of treatment were observed in any of the
treated animals.

ab:

Group 1
Group 2
Group 3
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Materials and Methods
The study was undertaken on a closed 500-sow farm in the
province of Segovia, Spain. The farm was PRRS, M.
hyopneumoniae and PCV2 positive, but piglets were not
vaccinated against any of these diseases. In 2011, up until
September, the monthly mortality rate in the transition phase
(25 to 70 days) was stable at about 2.4%. This figure rose to
3.2% in October, and 5.56% in November 2011. The
presence of PRRS was confirmed by PCR, and serology in
the November showed seroconversion to PRRS at 42 days. A
change of medication instituted in September in the prestarter ration (80 ppm of florphenicol (Nuflor 40 mg/g Premix
for Swine) was substituted with 42.5 ppm of Tilvalosine) may
have contributed to the worsening of the condition. From
weaning (at 25 days) onwards, signs of respiratory disease
began to be observed (cough, dyspnea, depression),
accompanied by reduced growth rate and an increased
mortality rate.
Necropsy revealed the presence of fibrous polyserositis in
both the thoracic and abdominal cavities, as well as
polyarthritis and a clinical diagnosis of H. parasuis (although
laboratory confirmation could not be obtained).
The trial was carried out over two weanings in December
2011, beginning with the first day (day 0) of weaning. Some
episodes of coughing were already being observed in some
animals at this time. The animals were divided into three
groups, each in a separate pen, and treated as follows:
Group 1: (n=119) Tildipirosin 4 mg/kg liveweight (Zuprevo
4%); Group 2: (n=113) Tulathromycin 2.5 mg/kg liveweight;
Group 3: (n=220) Untreated, as controls. On day 0 of the
trial, two animals from a different weaning were sacrificed,
and the diagnosis of Glässer’s Disease was confirmed at
necropsy.
The incidence of dyspnea and depression were recorded from
observations on days 0, 3, 10, 14 and 18, and all culls and
deaths were recorded over the 18 days to the end of the trial
period. Statistical analysis was performed using Pearson’s
chi-square test and Fisher’s exact test, with the statistics
package IBM SPSS Statistics 19.

Table 1. Occurrence of dyspnea over the trial period
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Evaluation of the efficacy of a combination therapy of antibiotics and NSAID against Haemophilus
Parasuis (HPS) serovar 5 infection in weaned piglets
M Viehmann1, S Postiasi1, R Graage1, H Koinig1, R Langhoff1, V Milikovic1, G Balka2, A Ladinig1, M Ritzmann1
1
Clinic for Swine, University of Veterinary Medicine Vienna, Vienna, 2Department of Pathology and Forensic
Veterinary Medicine, Szent István University, Budapest, Hungary, miriam.viehmann@vetmeduni.ac.at
Introduction
Over the last years, an increase in the incidence of
Haemophilus parasuis (HPS) infections (Glässer´s
disease) has been observed (1). To control clinical HPS
infections antibiotics are routinely used. The aim of the
present study was to evaluate a combination therapy of
antibiotics (Baytril® RSi) and NSAID (Dinalgen® 60
mg/ml) against infection with HPS in weaned piglets.
Materials and Methods
In total, 48 weaned piglets at three weeks of age were
randomly allocated to four treatment groups. After ten
days of acclimatization, the pigs were either
intratracheally infected with HPS serovar 5 (10^7 CFU)
or received physiological saline (table 1). After the
infection (p.i.), rectal temperatures were measured in a
six hours interval until more than three infected pigs
showed a raise in temperature of ≥ 1°C and test products
were administered (table 1). Daily clinical investigations
were used to calculate a total clinical score. Furthermore,
rectal temperatures were measured daily. Piglets were
weighed at arrival, at the day of infection and at the end
of the study to calculate average daily weight gain
(ADWG). Seven days p.i., all pigs were euthanized and
necropsy was performed. At necropsy, changes on the
serosal surfaces (severity, extension) were scored using a
serositis score.
Results
Six hours p.i., a rise in the body temperature of ≥ 1°C
occurred in 12 pigs, therefore the treatment of animals
from groups C and D was performed at that time (table
1). Two days p.i., two animals from group B developed
severe clinical signs (lameness, respiratory disorders and
CNS symptoms). Significantly higher clinical score
values were detected p.i. in pigs from the infected groups
compared to control pigs at least at one study day
(p<0.05). Regarding the serositis score, group B
achieved the highest values, followed by group C and D.
Animals from group D showed the lowest mean body
temperatures after the infection. The highest ADWG was
reached by group D (340.5 g/d), followed by groups A
(323.8 g/d), C (278.0 g/d) and B (247.0 g/d).

Table 1. groups, infection, treatment
group

# of pigs

intratracheal
infection

treatment

A

12

phys. saline

no therapy

B

12

10^7 CFU HPS
serovar 5

no therapy

C

12

10^7 CFU HPS
serovar 5

Baytril® RSi 7.5 mg/kg

D

12

10^7 CFU HPS
serovar 5

Baytril® RSi 7.5 mg/kg +
Dinalgen® 60 mg/ml

Figure 1. Mean values of the clinical score for the
different treatment groups

Conclusions and Discussion
Like in other trials, our results demonstrate the efficacy
of antibiotic treatment combating HPS infection (lower
clinical scores, higher ADWG) (2). Piglets from group D
showed the highest ADWG and the lowest mean
temperatures p.i.. This might have been due to the fact
that piglets were derived from a conventional farm and
might have had contact to different pathogens during the
suckling period. In conclusion, the results of the present
study indicate a better efficacy, and thus leading to an
improvement in the animal welfare, of the combination
therapy (Baytril® RSi and Dinalgen® 60 mg/ml) than of
the single antibiotic treatment (Baytril® RSi) in weaned
piglets experimentally infected with HPS.
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Identification, differentiation, and characterization of multiple field strains of Haemophilus parasuis isolated
from an infected pig herd for autogenous vaccine production

1
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Introduction
Haemophilus parasuis can invade naïve young pigs
especially at the high-health-status pig herds and cause
polyserositis, polyarthritis, pneumonia, and meningitis.
The pathogenesis of H. parasuis is still not totally
understood, but it has long been known that the immune
status of a pig herd is an important determinant of
pathogenic outcome of H. parasuis infection. However,
it is also known that heterogeneity among H. parasuis
field strains is very remarkable. Therefore, a
differentiation and characterization of H. parasuis strains
using a molecular approach to reveal the phenotypic and
genotypic differences and its virulence potential will give
swine practitioners a better insight into the design of an
effective autogenous vaccine.
Materials and Methods
Seventeen H. parasuis field strains isolated from a
commercial pig farm that had been vaccinated with a
commercial H. parasuis vaccine before were selected for
this study. All isolates were confirmed to be H. parasuis
by a species-specific PCR and further differentiation was
done by PCR-RFLP fingerprinting, serotyping2,3,6 and
protein profiling. Characterization of each isolate was
performed by PCR assays for the bacterial neuraminidase,
lipase, and ompH genes as described before1,4,5. In order
to estimate the virulence potential of each isolate,
bacterial enzyme assays were also used to determine its
lipase activity and neuraminidase activity as described 4,5.
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Results and Discussion
Serovar 2, 4, 12, 14, and untypeable (UT) strains were
found among the seventeen field strains (Table 1).
Fifteen field strains were found to be genotype 1A, one
strain was 1B, and one strain was 3A. The similarity
between seventeen field strains was determined and
shown in a dendrogram based on their soluble protein
profiles (not shown here). Outer membrane proteins
(OMP’s) are the major virulence factors of H. parasuis
and the molecular diversity of ompA gene has been
reported recently1. In this study six distinct PCR-RFLP
patterns were found. Neuraminidase has long been
implicated as a bacterial virulence factor and lipase was
also considered as a virulence factor in many pathogenic
bacteria4,5. In order to design a better H. parasuis vaccine
for the infected pig herd, test results obtained from
bacterial enzyme activity assays may also be used as a
criterion for strain evaluation and selection.

Conclusion
Results obtained in this study could give swine
practitioners a molecular approach to reveal the
difference between multiple strains and evaluate each
strain for vaccine production.
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Seroprevalence and association between Lawsonia intracellularis and porcine circovirus type 2 in 3 swine farms
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Introduction
Proliferative enteropathy (PE) is an important enteric
disease in pigs that by an obligate intracellular bacterium,
Lawsonia intracellularis (LI). Pigs affected with LI
infection clinically suffer from chronic diarrhea or poor
growth. More recently, those symptoms have often been
linked to porcine circovirus associated disease (PCVAD)
caused by porcine circovirus type 2 (PCV2). Both LI and
PCV2 infected pigs show similar clinical signs and gross
lesions that cannot be distinguished by appearance
alone1,2. However, both LI and PCV2 can induce enteritis
in pigs alone or co-infection. In Thailand, little is known
about the prevalence of either disease in grower-finisher
herds. The aim of this study is to determine the
prevalence and association between LI and PCV2 by
detecting specific antibody responses during growerfinisher pigs.
Materials and Methods
The study was conducted in 3 swine commercial farms
located in Western and Eastern parts of Thailand. All
herds had a history of diarrhea during the grower-finisher
period. Fifteen serum samples were randomly collected
from pigs as cross-sectional sampling at 4, 8, 12, 16, and
20 weeks of age. A total of 225 serum samples were
collected from each farm. Specific IgG antibodies
against LI and PCV2 infection were detected in all serum
samples using immunoperoxidase monolayer assay
(IPMA) and the ELISA commercial test (Bio-Check®),
respectively. The prevalence of LI and PCV2 infection
was analyzed for each farm.
Results
The average LI and PCV2 sero-prevalence of 3 farms
were 40.45% and 83.55%, respectively. The seroprevalence of each farm and age interval that
seroconverted is summarized in Table 1. Interestingly,
we found the highest amount of serum positive to both LI
and PCV2 seroconversion at 16 and 20 weeks of age, as
shown in Figure 1.

662 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 1. Sero-prevalence and time of seroconversion of
LI and PCV2 infection in 3 farms
Farm

Sero-prevalence
(%)

Age interval of
seroconversion

LI

PCV2

LI

PCV2

F1

50.67

80.00

12-16 wk

12-16 wk

F2

40.00

81.33

12-16 wk

4-8 wk

F3

32.00

89.33

8-12 wk

8-12 wk

Figure 1. Comparison of seropositivity to both LI and
PCV2 infection as classified by age

Conclusions and Discussion
This study shows that there is a combination of both LI
and PCV2 infections in grower-finisher herds in
Thailand, as indicated by the sero-conversion to these
pathogens. Moreover, the sero-prevalence of PCV2 was
higher than the sero-prevalence of LI infection. When we
focus on the age classification, the results show that pigs
at 16-20 weeks of age were the most seropositive to both
LI and PCV2 infection. This means a marked association
between these diseases. To avoid loss in productivity of
finishing pigs, both single pathogen infection and coinfection between these two pathogens should be taken
into account when treating herds.
References
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Compatibility of Enterisol® Ileitis oral Lawsonia intracellularis vaccine for swine when given concurrently with
oral colistin sulfate

1
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Introduction
Enterisol® Ileitis (Boehringer Ingelheim Vetmedica, Inc.,
St Joseph, MO), an avirulent live vaccine for swine, is
approved for the prevention of porcine proliferative
enteropathy (PPE, ileitis) caused by Lawsonia
intracellularis (Li). The antibiotic colistin sulfate is used
in some regions of the world for treatment of diseases
other than ileitis, especially for E. coli infections in the
same age range commonly scheduled for vaccination.1
Some antibiotics can inactivate avirulent live bacterial
vaccines thereby reducing the vaccinal immune response.
Preliminary in-vitro testing with colistin sulfate resulted
in a minimum inhibitory concentration (intra- and
extracellular) of > 256 µg/ml suggesting that colistin
sulfate has no effect on the avirulent live Enterisol Ileitis
vaccine efficacy (Christoph Keller, non-published data).
This double-blinded in-vivo study was conducted to
evaluate potential compatibility of colistin sulfate when
administered for seven days around Enterisol Ileitis
vaccination.

No significant differences in PPE lesion prevalence were
detected between the two vaccinated groups.

Materials and Methods
Eighty pigs tested negative by Li fecal PCR and serum
ELISA, approximately 3 weeks of age, were blocked by
weight and sex, and assigned to 4 treatment groups with
individual pig as the experimental unit (n=20). Group 1
was a non-vaccinated, non-medicated, nonchallenged
control (NVNC). Group 2 was a nonvaccinated, nonmedicated, challenged control (NVC). Group 3 was
vaccinated, non-medicated, then challenged (Vac).
Group 4 was vaccinated and for 7 days around
vaccination (Day -3 through Day 3) medicated with
colistin sulfate (Animedistin® 12% N; aniMedica GmbH,
Germany, in-feed medication at 30 mg/kg bwt) and
challenged (VAC/Col). Enterisol® Ileitis vaccine was
administered by oral drench to Groups 3 and 4 on Day 0.
On Day 21, Groups 2, 3, and 4 were challenged with
virulent pure culture Li by intragastric gavage. All pigs
were humanely euthanized on Day 42 for evaluation of
gross and histological lesions associated with PPE.
Clinical observations were recorded daily throughout the
study and pigs were individually weighed on Days 0, 21,
and 42. Data analysis used a complete randomized
design (JMP 8.0, SAS).

References
1. Straw, B.E., et al. Diseases of Swine, 9th Ed., 2006.

Table 1. Performance and necropsy results
NVNC
Diarrhea days

a

NVC

Vac/Col
1/418a

6/17

2/20

3/20

2/19

8/17

6/20

5/20

ab

a

b

313b

9/374

Microscopic lesions
confirming PPE (IHC)

0/19

Gross lesions
suggestive of PPE
Day 21-42 ADG (g)

Vac
0/440

0/440

290

236

b

a

304

Different superscripts indicate significant difference (P ≤ 0.05).

Conclusions and Discussion
Enterisol® Ileitis vaccination was effective regardless of
medication status. Together with the in-vitro data, this
suggests that colistin sulfate, dosed up to 8 mg/kg bwt infeed, is compatible with concurrent administration of
Enterisol Ileitis.
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Results
The 2 vaccinated groups (Vac, VAC/Col) had
significantly fewer days with diarrhea and higher average
daily weight gain compared to challenge controls (NVC).

IPVS 2012 KOREA
BP-307

| Bacteriology & Bacterial Diseases-LAWSONIA|

Prevalence of ileum associated proliferative lesions in slaughter pigs.
E.J. Kwiecien1, C. Gutierrez2, E. Cadenas2, V. Bermudez3. S. McOrist4
EKM Servicios Veterinarios, Maracay, Aragua, Venezuela. ekm.serviciosveterinarios@gmail.com
2
Servicio Técnico Línea Porcina, Carval Venezuela S.A. Valencia. Carabobo. Venezuela,
carolina.gutierrez@carval.com.ve.
3
Cátedra de Anatomía Patológica. Facultad de Ciencias Veterinarias. Maracay, vbermu2001@yahoo.com.
4
School of Veterinary Medicine and Science. University of Nottingham, Steven.Mcorist@nottingham.ac.uk
1

Introduction:
Porcine Proliferative Enteropathy (PPE), known as ileitis
is an enteric disease caused by an intracellular bacterium
known as Lawsonia intracellularis1 and it has been
identified as one of the major causes of enteric disease
and is also associated with production losses during grow
to finish period of swine production2. Conventionally, a
diagnosis of ileitis can be confirmed by postmortem
lesions at necropsy and microscopic examination 3. The
aim of this study was to assess the prevalence of
proliferative lesions associated to L. intracelullaris
infection in slaughter pigs from Venezuela.
Materials and Methods:
Our study was carried out in a two years period. We
performed slaughter evaluation from four pigfarms
(A,B,C,D). All of them were from site 3 production
systems. Some farms were evaluated at least three times
and some others up to eight times over a one-year period.
Slaughter inspection was performed by using a modified
protocol, Intestinal Evaluation System (IES). The system
was based on a protocol sheet following standard
procedures to check gross aspect of ileum mucus. After
organ palpation, each ileum was cut opened
longitudinally to confirm the lesions. Two or three ileum
samples were taken per batch for histopathology to
confirm the presence of typical microscopic lesions and
to identify the bacterium by using H&E and modified
W&S stains.
Two trained veterinarians performed all the inspections
using conventional procedures and a digital camera
records to get additional information. Then all data was
transferred to spread sheets for statistical analyses.
Results:
A total of 738 ileum samples were evaluated. Overall
average of proliferative ileum lesions was 18.48% (Table
1). There were differences in positivity between the four
farms, ranging from 9.89% to 23.37%. Farm B showed
higher infection rate of Ileitis reaching up to 45.20%.
This particular farm raised pigs in two different locations.
One of them kept pigs on solid floor after weaning. It
may be the reason why those pigs had greater chances to
get high prevalence of proliferative lesions due to L.
intracelullaris. Even though, Farm D had very few
slaughter inspections, however it showed a lower trend
of positivity of proliferative lesions in the ileum. L.
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intracelullaris could be identified in fixed tissue
samples taken from ileum on W&S stain.
Table 1. Positivity of Ileum samples by farm
PIGFARM No. Pigs
43
78
43
22
21
22
26
B
32
40
34
23
50
33
43
C
42
21
22
36
D
51
56
Total
738
Overall Aveg.
A

+ Ileum
(%)
13,95
10,26
14,00
0,00
19,05
13,64
15,38
9,38
45,00
45,20
39,30
22,00
27,27
27,91
9,52
19,05
9,09
11,11
7,84
10,71

Aveg. +/Farm
(%)

18,48

± 12,746

12,74

23,37

19,14

9,89

Conclusions.
Our results from this study show a medium to high
prevalence rate of Ileitis as seen from proliferative
ileal lesions from all farms studied in finished pigs. The
high prevalence of Ileitis in some farms might have been
associated to prevailing rearing management practices on
these farms. Therefore, it could be necessary to do
causal-effect studies association factors in order to solve
this situation in some Venezuelan farms.
References:
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A multi-laboratory profile of Mycoplasma contamination in Lawsonia intracellularis cultures
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Introduction
During the routine laboratory cultivation of Lawsonia
intracellularis, Mycoplasma contamination has been a
frequent problem. When Mycoplasma contamination
occurs in laboratories that study L. intracellularis, the
cultures must be discarded for 4 reasons: 1) Mycoplasma
is inevitably concentrated along with L. intracellularis
during the passage of L. intracellularis; 2) Mycoplasma
inhibits the growth of L. intracellularis; and 3) it is
impossible to selectively eliminate Mycoplasma in L.
intracellularis cultures. In this study, we observed the
contamination of Mycoplasma species during L.
intracellularis cultivation among multiple laboratories.

Table 1. Mollicute strains identified
intracellularis stock specimens

Materials and Methods
The isolates from each laboratory were originally derived
from two low-passage-number clinical isolates. First, the
PHE/KK421 strain of L. intracellularis was isolated
from a finisher pig with acute PHE in 2002, and the
second strain (PIA/MyCoyL1), was isolated from a
grower pig with PIA in 2010. The isolates were
maintained by different researchers in each of the 5
laboratories, which were all located in the RO Korea.
The laboratories were not linked; each laboratory
independently maintained its own isolate (PHE/KK421
and/or PIA/MyCoyL1). The specimens used in this study
were collected from cultures that had been maintained by
different laboratory workers in different laboratories. The
Mycoplasma contamination status of 34 L. intracellularis
culture stocks was analyzed using polymerase chain
reaction (PCR).

Conclusions and Discussion
In this study, M. hyorhinis was identified as the most
common mollicute that contaminated L. intracellularis
cultures. Whether L. intracellularis enhances the
biological properties of Mycoplasma to promote
infection in McCoy cells is not known. Because the
McCoy cell line stocks that were used simultaneously
were all negative for Mycoplasma, and the same worker
handled both the McCoy cells to maintain the bacteria
and the L. intracellularis cultures, it is possible that the L.
intracellularis cultures are more vulnerable to
Mycoplasma contamination. Taken together, these results
suggest that continuous cultures of L. intracellularis
must be tested for Mycoplasma contamination at regular
intervals.

L.

the
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Results
The presence of a Mycoplasma infection in the L.
intracellularis cultures was verified using PCR, and a
sequence analysis of the partial 16S rRNA and 23S
rRNA genes was performed. A PCR-based assay using
genus-specific universal primers revealed that 29
(85.3%) of the 34 cultures were contaminated with
Mycoplasma, including 26 with M. hyorhinis (89.2%), 2
with M. orale (6.9%), and 1 with M. fermentans (3.4%).
The Mycoplasma contamination was not the result of
infection with material of pig origin. McCoy cells, which
are required for the cultivation of L. intracellularis, were
also ruled out as the source of the Mycoplasma
contamination.
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Case report: Improved growth performance related to oral vaccination against Lawsonia Intracellularis
in a Dutch breeder-finisher farm
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Introduction
Lawsonia intracellularis may cause ileitis. Often there
are no clinical signs, but infected pigs shed the bacterium
in their faeces and seroconvert. Infected pigs have a
decreased average daily weight gain (ADG) and reduced
feed efficiency during the fattening period. Between 70%
and 100% of Northern European herds are infected with
L. intracellularis, causing a large economic impact. It is
possible to control negative effects by vaccination with
an oral, live, attenuated vaccine or by antibiotic
medication. However, antibiotic medication is to be
reduced in the Netherlands.
The aim of this study was to determine the effect of
vaccination against Lawsonia intracellularis on growth
performance of fattening pigs.
Materials and Methods
The study was carried out on a Dutch breeder-finisher
farm with ±1,270 sows and ±8,000 fattening pigs in a
one-week system.
The study comprised four week groups of around 2,000
pigs, subsequently group 1, 2, 3 and 4.
Vaccination with Enterisol® was performed in group 2
and 4 according to the manufacturers’ advice at 21 days
of age by oral drench – group 1 and 3 received no
vaccination.
During the study period, only curative antibiotic
treatments were allowed. The farmer kept an
administration of mortality, transfer of pigs, curative
treatments and delivery to the slaughterhouse.
Growth performance was defined as ADG during total
life (live weight / age at slaughter (days)), where birth
weight was neglected compared to live weight. Live
weight was calculated according to the formula: 1.3 * sw
– 0.0025 * sw2 + 0.2075 * sw, where sw was
slaughterweight (kg).
The data were analysed in SPSS 18 by linear regression,
using the model: ADG = Enterisol (yes/no) + gender
(yes/no).
Results
In the overall model with all 4 groups, Enterisol
vaccination was significant (P <0.000) and gender was
not (P 0.068). ADG improved with 16 gram/day in
vaccinated pigs. However, the improvement of ADG was
confounded by group. Group 1 versus group 2 had no
significant improvement of growth, whereas group 3
versus group 4 gained +25 gram/day more. This was due
to group 3, who showed lowest ADG (Table 1).
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Table 1. mean, 95% confidence interval (CI) and % male
of ADG of the 4 different groups.
Group
Group 1
Group 2*
Group 3
Group 4*

Mean ADG
643
645
633
658

95% CI
637 – 649
641 – 648
630 – 636
654 – 663

% Male
78%
54%
47%
40%

* Enterisol treated group
Discussion
The ADG of vaccinated pigs was 16 gram/day higher in
vaccinated pigs. However, there was an effect of group
on growth performance; either no significant
improvement or +25 gram/day. The farmer reported no
changes in mortality rates in group 3 and no usage of
antibiotic treatments. There were also no changes in
notices on carcasses or organs from the slaughterhouse.
A potential explanation for the good performance of
group 1 could be that this group comprised mainly boars
(Table 1), which grew 7 gram/day better than gilts. Their
starting weight in the fattening unit was 41 kg, whereas
in the other 3 groups the starting weight was between 30
kg and 36 kg. This imbalance in gender could have
overestimated the mean ADG of group 1.
Another explanation is that the infection dynamics
differed between groups. During the study period no
faecal- and blood samples were taken to check for
infection.
In conclusion, although the farmer previously did not
report losses related to ileitis, the technical results
improved for the vaccinated pigs with 16 gram/day. The
economic consequences of the improved ADG of 16
gram/day have to be calculated yet.
References
1. Kroll, J. et al. (2004) Am J Vet Res 65: 559–565.
2. McOrist, S. (2003) The Pig Journal 51: 26–35.
3. McOrist, S. (1997) Vet Rec 140: 571–581.
4. Stege, H. et al. (2004) Vet Microbiol 104: 197–206.
5. Thaker, M.Y.C. et al. (2006) Tierärztl Umsch 61:
372–376.
Acknowledgement
This project was supported by Boehringer Ingelheim B.V.

Poster Sessions

BP-310

| Bacteriology & Bacterial Diseases-LAWSONIA|

Case report: oral vaccination against Lawsonia intracellularis shows similar growth performance as antibiotic
medication on a Dutch breeder-finisher farm
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Introduction
Lawsonia intracellularis may cause ileitis. Infected pigs
have a decreased average daily weight gain (ADG) and
reduced feed efficiency during the fattening period.
Between 70% and 100% of Northern European herds are
infected with L. intracellularis, causing a large economic
impact. It is possible to control negative effects by
vaccination with an oral, live, attenuated vaccine or
antibiotic medication. However, antibiotic medication is
to be reduced in the Netherlands.
The aim of this study was to determine the effect of
vaccination against Lawsonia intracellularis versus
antibiotic medication on growth performance of fattening
pigs.

Discussion
The ADG for total life growth was around the Dutch
average on this farm, which was always with ileitis
control measures.
On this particular farm treatment with Tylan® (group 1)
gave the same growth results as treatment with
Enterisol® (group 3).
In conclusion, to reduce the use of antibiotics, but still
control ileitis, vaccination with Enterisol® Ileitis can be a
good alternative on this farm.

Acknowledgement
This project was supported by Boehringer Ingelheim
B.V..

Results
ADG differed significantly between study groups (P
<0.000) with group 2 higher than group 1 or 3. (Figure 1).
Slaughterweight differed also significantly (P <0.000),
but days to slaughter did not. Mean slaughterweight for
groups 1, 2 and 3 was respectively 91.5, 93.4 and 92.0 kg.
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Materials and Methods
The study was carried out on a Dutch breeder-finisher
farm with a history of ileitis, with ±270 sows and ±2,000
fattening pigs in a 1-week system.
The study comprised 9 subsequent week groups, three
week groups per study group, which either received
antibiotic treatment with Tylan®, oral vaccination with
Enterisol® Ileitis or both:
- Group 1: Tylan® (391 pigs)
- Group 2: Tylan® + Enterisol® (404 pigs)
- Group 3: Enterisol® (362 pigs)
Vaccination with Enterisol® was performed according to
the manufacturers’ advice at 21 days of age by oral
drench. Pigs received Tylan® orally on 10 – 13 weeks
and 16 – 17 weeks of age (70 gram/1,000 liter drinking
water). During the study period, only curative antibiotic
treatments were allowed.
The farmer kept an administration of mortality, transfer
of pigs, treatments and delivery to the slaughterhouse.
Growth performance was defined as ADG during total
life (live weight / age at slaughter (days)), where birth
weight was neglected compared to live weight. Live
weight was calculated according to the formula: 1.3 * sw
– 0.0025 * sw2 + 0.2075 * sw, where sw was
slaughterweight (kg). Differences between the three
study groups were tested by a nonparametric KruskalWallis test in SPSS 18.

Figure 1. histogram of the ADG of the 3 study groups
with their mean and 95% confidence interval.
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Detection of Lawsonia intracellularis in pigs by colorimetric loop-mediated isothermal amplification
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1
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2
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Introduction
Lawsonia intracellularis, a Gram-negative and obligately
intracellular bacterium, is the causative agent of
proliferative enteropathy (PE) in swine and other animal
species1. Several conventional PCR assays have been
developed, validated, and used to detect the presence of
L. intracellularis DNA in a variety of samples1. Loopmediated isothermal amplification (LAMP), auto-cycling,
and strand displacement DNA synthesis have been
reported as possible replacements for PCR, and used for
the detection of specific gene sequences2. The LAMP
reaction with hydroxyl naphthol blue allows easy
visualization of the reaction—the color changes from
violet to sky blue when the reaction is positive3. The
purpose of the study was to adapt the loop-mediated
isothermal amplification (LAMP) technique for the
detection of L. intracellularis DNA in pig fecal samples.
Materials and Methods
One hundred ninety fecal samples were obtained from
190 pigs suspected of being infected with L.
intracellularis. L. intracellularis B3909 was used as a
positive control. The DNA was extracted using the
DNAzol extraction kit according to the manufacturer’s
instructions. The isolated DNA was used as template in
the LAMP and PCR assays. A set of 4 primers (B3, F3,
BIP, and FIP) on the aspA (aspartate ammonia-lyase)
gene were designed by using PrimerExplorer V4
software. The LAMP reaction was performed as
described previously3. All the reaction mixtures were
incubated at 63 °C for 1 h and were then heated at 80 °C
for 2 min in a turbidimeter (LA 500, Teramecs Co. Ltd.,
Japan). The results were considered to be negative when
the color of the solution was violet and positive when the
color was sky blue.
Results
The detection limit of LAMP was 101 L. intracellularis
cells, compared to 102 L. intracellularis cells for PCR
(Figure 1). In the LAMP assay, 185/190 fecal samples
(97.4%) were positive, whereas 183/190 fecal samples
(96.3%) were positive by PCR. One hundred eighty three
fecal samples (96.3%) were positive by both LAMP and
PCR; 2 samples (1.0%) were positive by LAMP and
negative by PCR; no sample (0%) was positive by PCR
and negative by LAMP; 5 samples (2.6%) were negative
by both tests. The relative agreement between the two
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tests was 98.9%, and the agreement quotient (kappa),
which measures the level of agreement beyond that due
to chance, was 0.83. The only discordant samples were
the 2 that were positive by LAMP but negative by PCR.
These samples were positive when the tested by nested
PCR.
Figure 1. Comparison of the analytical sensitivity of
colometric LAMP and PCR for detection of Lawsonia
intracellularis DNA. The amplification by colometric LAMP
(A) shows a ladder-like pattern, whereas the PCR (B) shows a
210-bp amplification product. Color change of LAMP products
(violet to light blue) (C). Lanes: M, 100-bp DNA ladder
(Bioneer, Korea); 1, 105 cells; 2, 104 cells; 3, 103 cells; 4, 102
cells; 5, 101 cells; 6, 100 cells; 7, negative control without target
DNA.

Conclusions and Discussion
The high sensitivity and rapidity of LAMP-based L.
intracellularis detection make this technique a useful
tool for PE diagnosis. In addition, the advantages of
LAMP assay compared with PCR is that; a LAMP assay
can be undertaken with simple and cost-effective
equipment in a short amount of time through the use of
visual detection. The LAMP assays developed in the
current study are sensitive and specific and should
provide a valuable alternative to PCR for use in clinical
laboratories.
References
1. Lawson, G.H., et al., 2000, J Comp Pathol 122, 77100.
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Prediction of the growth retarding effect of Lawsonia intracellularis using mean q-PCR results at pen-level
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Introduction
Lawsonia intracellularis is an important intestinal
infection in growing pigs. Recently it has been
demonstrated that quantitative PCR (qPCR) testing of
feces can be used to predict the negative effect of L.
intracellularis infections on average daily gain (ADG) in
individual growing pigs1. However, pooling of fecal
samples is often performed in practice to reduce
laboratory cost. The effect of pooling on the association
between qPCR test results and ADG has not been
evaluated. The objective of the study was to investigate
the association between qPCR results on fecal samples
pooled at pen-level and ADG for individual growing pigs.

Conclusions and Discussion
The current study imply that L. intracellularis qPCR
testing of fecal samples pooled at pen level potentially
can be used to predict ADG for a period of up to 19 days
following collection of the samples. However, two
aspects need further investigation before pooling can be
used to reduce laboratory cost in practice. First, a
calculated pen-level pooling value was used in the
current simulation study. Actual pooling of fecal samples
may not provide results similar to a simple mean of the
individual samples, since inhibitory substances and other
factors may influence the test result. Second, in the study
results from all individual fecal samples from each pen
were pooled. In practice pools of 5 or 10 individual
samples will probably be applied. Therefore selection of
samples for pooling becomes an issue.

Results
A total of 11 calculated pen-level pooling values were
calculated, each containing data from nine to 17
individual pigs (n=136 pigs). According to the calculated
pen-level pooling values the pens were classified as
group one: four pens (51 pigs); group two: five pens (65
pigs) and group three: two pens (20 pigs). Diarrhea
during the study period (P=0.02) and weight on day one
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Materials and Methods
Pooling of fecal samples at pen-level was simulated by
pooling individual qPCR results obtained from a
previous longitudinal study, where an association
between numbers of L. intracellularis bacteria in feces
and ADG in individual pigs had been demonstrated. In
brief: the longitudinal study was performed in week five
to seven post weaning on a batch of pigs housed in 11
pens. All pigs (n=136) were weighed, subjected to a
clinical examination and fecal samples were obtained
every third day. All fecal samples were subjected to dry
matter (DM%) determination2. Samples obtained at day
one were subjected to qPCR testing for L. intracellularis3.
Antibiotic treatment was only allowed in pigs
experiencing depression, dehydration, bloody diarrhea,
necrotic material in feces and/or poor body condition.
Treated pigs were excluded from the study. Pooling of
fecal samples at pen-level was simulated by calculation
of the mean number of L. intracellularis bacteria/g feces
for each pen. The mean values were Log10 transformed
and categorized in three groups; group one: 0-6.0
bacteria/g; group two: 6.0-7.0 bacteria/g and group three:
>7.0 bacteria/g. Association between these calculated
pen-level pooling values and ADG (day 1 to day 19) was
analyzed in a linear mixed model with pen as random
effect using Stata IC version 11. Diarrhea (DM%≤18 at
minimum one examination day), gender and weight at
day one of the study were included as co-variables.

of the study (P<0.001) was significantly associated to
ADG in individual pigs. The calculated pen-level
pooling values were significantly associated to ADG
(P=0.03) in individual pigs. The ADG for pigs in pens
with calculated pen-level pools containing more than 7.0
Log10 bacteria/g was 110 g/day lower compared to pigs
in pens with calculated pen-level pools containing less
than 7.0 Log10 bacteria/g feces. The ADG for pigs in
pens with calculated pen-level pools containing 6.0-7.0
Log10 bacteria/g feces was not significantly different
from pigs in pens with less than 6.0 Log10 bacteria/g
feces.
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Immune caracterization to Lawsonia vaccination in experimentally challenged pigs
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Introduction
Proliferative enteropathy (PE) can be controlled using a
commercial oral live vaccine (Enterisol®Ileitis,
Boehringer Ingelheim)4. However, an immune marker
demonstrating protection against PE following
vaccination has yet to be identified. Previous study
demonstrated Lawsonia intracellularis (Li)-specific IgA,
IgG and IFN-γ in serum and mucosa after pigs were
challenged with a virulent form of Li 3, but similar assays
are not sensitive enough to detect responses to a single
dose of Enterisol vaccine2. Therefore, in this study we
used a ten times dose in order to characterize some
systemic and local immune responses after vaccination
and Li challenge.

vaccinated pigs as early as 9 days post vaccination
(Table 1). Enterisol vaccination also increased TNF-α,
levels in mucosa surface. Vaccinated pigs were protected
from virulent challenge as shown by reduce lesion scores
and reduced of Li shed in faeces.

Materials and Methods
Twenty six weaner pigs (Landrace X Large White) were
purchased from a commercial herd clinically and
serologically free of PE, and randomly allocated (6.0 ±
0.3Kg) into 2 groups housed in separate controlled
environment rooms. At 5 weeks of age (day 0) sixteen
pigs were orally vaccinated with 2.0mL of a ten times
concentration of Enterisol®Ileitis (10x10 5TCID50) via
drench gun and ten pigs remained unvaccinated as
negative control. Blood was collected from all pigs at 9
and 17 days post vaccination to analyse L.intracellularis
specific IgG, IgM and IgA antibodies using a modified
direct ELISA2. Four pigs (2 vaccinated and 2 controls)
and five pigs (3 vaccinated and 2 controls.) were
necropsied on days 9 and 17, respectively. Mucosal
secretions were collected by gently scraping the ileal
mucosa with a sterile scalpel to determine IgG, IgM, IgA
and IFN-γ, IL-6, IL-10 and TNF-α cytokine levels
(Quantikine Elisa Kit, R&D Systems). The 16 remaining
vaccinated pigs were challenged with 109 Li, extracted
from PE affected mucosa1 on day 21 post vaccination.
All pigs were monitored for Li infection by ELISA and a
quantitative faecal PCR (qPCR), until necropsy at 42
days post vaccination. The extent of PE lesions
(adenomatosis on HE slides) and the prevalence of Lispecific antigen (IHC) were scored as % crypt area
affected area in the Ileum. Differences between
treatments were analysed in GenStat Release 13th Ed.
(VSN International, Oxford, UK) using Restricted
Maximum Likelihood (REML).

Serum IgG 21p.i. 1

Results
Prior to vaccination all pigs were serologically and PCR
negative for Li. Serum and mucosa IgA levels were not
observed in any group. The investigation detected
increases in serum and mucosa anti-Li IgG and IgM in
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Table 2. Local and systemic immune response and protection
from a ten times Enterisol vaccination.
Post Vaccination
Serum IgM 9d 1
Mucosa IgG 9d 1
Mucosa IgG 17d 1
Mucosa IgM 9d 1
Mucosa IgM 17d 1
Mucosa TNF-γ 17d 2
Post Inoculation (p.i.)

Li shedding 10p.i.

3

10x Oral
1:148
1:50
1:110
1:275
1:150
105.8

Unvaccinated
1:51
1:5
1:8
1:65
1:65
72

P-value
p=0.003
p=0.003
p=0.003
p<0.001
p<0.001
p<0.001

1:934

1:811

p>0.05

5.48x10

4

1.77x10

6

p<0.001

Li shedding 14p.i. 3
7.26x105
4.36x106
p<0.001
Lesions (%)
4.8
12.0
P<0.05
1
Value in titre; 2value in pg/mL; 3value in Li per gram of faeces. TNF-γ:
Tumor necrosis factor-alpha.

Conclusions and Discussion
In this study we could observed that ten-times orally
vaccinated pigs generated increased systemic and
mucosal antibodies and cytokine immune responses in
weaner pigs. The significance of these finding will be
assessed in future work.
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Seroprevalence of Lawsonia intracellularis in Colombian finishing pig farms

1

CA Corzo1,2, DA Ramirez2, M Carvajal 2, S Cortes 3, A Castellanos3
Department of Veterinary Population Medicine, University of Minnesota, St. Paul, MN, USA
2
Elanco Colombia, Bogota, Colombia
3
Zoolab, Bogota, Colombia, corzo002@umn.edu

Introduction
Porcine proliferative enteropathy (PPE) is an enteric
disease caused by Lawsonia intracellularis (Li) with a
worldwide distribution.1 In Colombia the disease has been
diagnosed clinically and through gross lesions. Serologic
assays have also been used for infection diagnosis;
however, it is not clear whether the disease is widespread
within the country since no formal studies have been
conducted. The purpose of this study was to estimate
the seroprevalence of Li in finishing farms in Colombia.
Materials and Methods
A total of 35 finishing pig farms participated on the study.
The number of pig farms in the study depended on the
number of producers willing to participate in this survey.
A total of 15 blood samples were obtained from each pig
farm. Five samples were collected at 15, 18 and 21 weeks
of age respectively. Serum samples were tested through
an indirect immunofluorescence antibody test (IFAT) 2
which has shown to be a useful tool to detect specific
antibodies against Li.3 Herds were classified as positive or
negative based on the number of positive samples. The
cut-point was calculated using Herdacc which calculates
herd-level sensitivity and specificity.4 On the basis of this
procedure, herds with fewer than three positive pigs out
of the 15 pigs sampled would be considered negative.

Figure 1. Mean within-herd seroprevalence by farm in
Colombian finishing farms.
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Results and Discussion
Based on the cut-off calculated, all finishing herds were
considered positive (Figure 1). Of the 513 finishing pigs
sampled, 234 (45.6%) tested positive. Mean within-herd
seroprevalence was 45.4%. The lowest within-herd
prevalence was 20% and the highest was 66.6%. Among
pigs with 15, 18 and 21 weeks of age, 62 (35.4%), 85
(48.8%), 87 (53%) tested positive respectively. All
finishing herds had seropositive pigs in at least two
different age groups. There were seven herds in which no
seropositive pigs were found at 15 weeks of age.
These results prove that Li is widespread in finishing
herds in Colombia. These results agree with what has
been previously reported (1) in that most herds are
positive to Li. It is important to mention that the liveavirulent vaccine was not available in Colombia when
these samples were collected.
All of these finishing sites had concrete floors which
might increase the probability of exposure to the bacteria
since it has been suggested that floor type is a risk factor
for exposure. 5
In Colombia, finishing pigs are medicated on arrival to
the finishing site for at least two weeks when pigs are

approximately 10-12 weeks old. Such medication
programs may have decreased the number of shedding
pigs, decreasing the number of bacteria in the
environment which perhaps explains why there were
fewer exposed pigs at 15 weeks compared to the 18 and
21 week age-groups. The proportion of seropositive pigs
increased with age suggesting that the number of
shedding pigs may increase through time.
Li is widespread in Colombian finishing farms.
Colombian management practices provide a good
environment for Li spread within growing pig populations.
To the authors knowledge this is the first time an Li
seroprevalence study has been conducted in Colombia.
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Introduction
Ileitis, caused by Lawsonia intracellularis (Li) is
endemic in the UK with approximately 95% of farms
being infected (Mortimer et al, 2000). Both tiamulin and
tylosin have been shown to be highly effective in treating
artificial challenge infections with Li (McOrist et al,
1996, 1997) when administered in the feed. It was the
purpose of this study to compare the efficacy of these
two antibiotics under field conditions.
Materials and Methods
Bishop Burton College’s pig unit, comprising 220 sows,
farrowing through to finishing, was a high welfare and
high health unit. Pigs were reared on a solid-floor, strawbased, scrape-through system, allowing easy faecal
access. The pigs were free of enzootic pneumonia, swine
dysentery and there were no clinical signs associated
with
Streptococcus
suis
or
Actinobacillus
pleuropneumoniae. The presence of Li had been
demonstrated in the faeces of grower pigs (10 weeks
plus) and seroconversion was 100% by 17 weeks of age.
Non pathogenic and low pathogenic Brachyspira
innocens and B. intermedia, respectively, had also been
identified. Clinical signs of ileitis, such as soft diarrhoea,
were present but generally in a mild form. Ninety six, 11
week old pigs were tagged, weighed and divided into 12
pens containing 8 pigs, 4 male and 4 female/pen on day 0.
They were allocated to 3 different treatment groups on a
block and average pen weight basis. The treatment
groups comprised 1. Untreated controls, 2. Tylosin
100ppm treated group for 3 weeks & 3. Tiamulin
100ppm treated group for 3 weeks. The pigs were scored
for clinical signs of diarrhoea (DS), faeces samples were
taken on a pen basis and pooled for PCR testing for Li
and Brachyspira spp and blood was taken from 3
pigs/pen, to determine Li seroconversion. After the
medication period (day 21) the pigs were reweighed,
scored and sampled. The feed administered over the 3
week period was also recorded on a pen basis, so that
feed conversion efficiency (FCE) could be determined.
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Results
The results are summarised in Table 1 and 2.
Table 1. Comparative performance/financial results
Parameter
Start wt(kg)
End wt(kg)
Wt gain(kg)*
ADG(g)
Feed(kg)
Fd cost/kg(£)
FCE
Margin/pig(£)
Med cost(£)
ROI

Group 1
32.28
48.66
16.38a
780(-)
35.8
0.287
2.19(-)
-

Group 2
31.89
50.02
18.13b
863(10.7%)
37.7
0.302
2.08(4.9%)
0.92
0.57
1.6

Group 3
32.16
50.02
17.86b
850(9.1%)
36.1
0.302
2.02(7.5%)
1.08
0.54
2.0

*Liveweight price = £1.16/kg; Diff letters = p≤0.05
Table 2. Disease scores, faecal & serology results day 21
Parameter
Diarrhoea score
Li serology (%)
Li PCR (%)
Brachy PCR (%)

Group 1
0.344a
58
100
75

Group 2
0.063b
33
25
25

Group 3
0.093b
42
50
0

Diff letters = p≤0.05
Conclusions and Discussion
Both medications were highly effective in treating a
relatively mild ileitis infection, with significant
improvements for weight gain and diarrhoea score.
Tylosin gave a slightly better growth rate and tiamulin a
better FCE. Brachyspira spp infections (B. innocens & B.
intermedia) disappeared in the tiamulin-treated pigs also.
Li could be found in all 3 treatment groups. On a
financial basis, the extra margin/pig over medication and
feed costs was higher for the tiamulin-treated pigs,
giving a higher return on investment (ROI).
References
1. McOrist, S. et al., 1996, Vet Rec 139: 615.
2. McOrist, S. et al., 1997, AJVR 58, 2, 136
3. Mortimer, I. et al., 2000, Proc IPVS, p110

Poster Sessions

BP-316

| Bacteriology & Bacterial Diseases-LAWSONIA|

Prevalence of Porcine Proliferative Enteropathy in Korea
Ji Youn Lee, Aeran Kim, Jung Yong Yeh, Chun Tae Lim , Suk Chan Jung, Ki Yoon Chang
Animal, Plant & Fisheries Quarantine & Inspection Agency, Ministry for Food, Agriculture, Forestry and Fisheries,
Anyang, Republic of Korea
Introduction
Porcine proliferative enteropathy (PPE) is now
recognized as one of the most economically important
diseases in the swine industry worldwide. Disease is
caused by Lawsonia intracellularis, which is a gramnegative, curved-shaped and obligate intracellular
bacterium and infects enterocytes. The gold standard for
diagnosing PPE is demonstration of proliferative
intestinal lesions associated with L. intracellularis in
histologic sections. However, this method is only
possible as post-mortem analysis. Also it is difficult to
isolate L. intracellularis from the contaminated
environment of feces. Serologic and polymerase chain
reaction (PCR) tests are now used for routine diagnosis
of PPE in diagnostic laboratories around the world. The
objective of this study is to determine the prevalence of L.
intracellularis infection in Korea by fecal PCR and
serum antibodies to the bacterium.
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samples were read at 450 ㎚ in a microplate
spectrophotometer. Any serum presenting a PI>30 was
considered positive, <20 was considered negative and
between 20 and 30 was classed as suspect.
Results
The 210bp fragment of the p78 gene of L. intracellularis
was amplified by PCR(Figure 1) and confirmed by
nucleotide sequencing. Our study showed a prevalence
of about 24.3%(107 out of 440) of L. intracellularis in
fecal samples. Positive reaction was identified in six out
of fourteen farms. The PI value was a range from 5 to
91. The percentage of positive samples was 95.2% and
all farms tested positive for L. intracellularis-specific
antibodies.
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Materials and Methods
Four hundred forty fecal samples were collected from
rectum of pigs at slaughter from 44 farms in 2011. Fecal
DNA was analyzed by a polymerase chain reaction
(PCR) for detection of L. intracellularis. The primers
were designed based on the p78 gene of L. intracellularis,
defined a 210 bp DNA fragment and are listed in table 1.
A total of 879 serum samples were collected from pigs at
slaughter from 88 farms across Korea during 2010 and
2011. Among them, the serum samples collected in 2011
were from the same herds as fecal samples’. Sera were
examined for the presence of antibodies against L.
intracellularis using a enzyme-linked immunosorbent
assay (ELISA) according to the manufacturer’s
instructions (Bioscreen, Münster, Germany).
The optical density (OD) values of the controls and

Conclusions and Discussion
The results of serological test suggest that L.
intracellularis is endemic in Korea pig herds, with
antibodies detectable in 100% of herds tested. On the
other hand, the detection of L. intracellularis in feces
was only 24.3%. Detection of L. intracellularis by PCR
of fecal samples is a sensitive screening method, but only
limited to the period when pigs excrete bacteria. Also,
the serological test identifies a previous exposure to the
bacteria not necessarily infection. In this study 24.3% of
L. intracellularis was detected by PCR, however, 90% of
pigs from the same herds produced specific antibodies.
Determination of infection may contribute to a more
successful eradication. Therefore, monitoring the
epidemiology of the infection with both PCR and
serological tests would be necessary. Furthermore, this
allows to appropriate vaccination or medication.
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Introduction
Outbreaks of proliferative enteropathy (PE) in grower
pigs can cause both chronic and acute clinical signs
including diarrhoea and weight loss. Rapid treatment of
affected pigs is especially important in acute outbreaks
of PE. Chlortetracycline in feed (500ppm) can
significantly reduce diarrhoea, weight loss and
histological lesions of PE in clinically affected pigs
within 2 weeks1. The in-vivo efficacy of oxytetracycline
(a single IM injection followed by 4 days in-feed
medication) to reduce diarrhoea and terminate faecal
shedding of L.intracellularis (LI) was examined in this
study. A quantitative, real time PCR assay (qPCR) was
used to test the in-vivo efficacy of oxytetracycline (OTC).
Materials and Methods
Eighteen hybrid grower pigs (Large White x Landrace)
housed in two pens in an experimental animal facility
were exposed to L.intracellularis from an unknown
source. Diarrhoea was first observed in two 11 week old
pigs and became more prevalent (30%) and severe
(blood in the faeces of two pigs) three days later. All pigs
were treated with a single IM injection of 12mg/kg
bodyweight Engemycin 100 (100mg/mL oxytetracycline
hydrochloride) (day 0) followed by OTC in-feed
(300ppm) for four days. Pigs were monitored daily for
diarrhoea and faeces was collected weekly from
individual pigs and tested for LI DNA using an LIspecific qPCR2 for 8 weeks following OTC treatment.
Faeces seeded with known numbers of LI were used to
generate a standard curve for the qPCR, from which the
number of LI in unknown samples could be quantified.
Significant differences in the mean number of LI
detected post treatment were analysed with a Student’s t
test. Blood was collected every two weeks and serial
dilutions of serum were tested for LI–specific IgG using
an indirect fluorescent antibody test (IFAT). End point
titres were Log2 transformed prior to paired t test
analysis between time points.
Results
Serology and qPCR monitoring of pigs at 4 weeks of age
indicated that all pigs were initially naïve to LI, and
diarrhoea was not observed in any pigs between 5 and 10
weeks of age. Seven pigs developed diarrhoea at 11
weeks of age, but recovered within 4 days of OTC
treatment commencing, and no other pigs developed
diarrhoea for the duration of the trial. LI DNA was
detected in 80% of the pigs at day 0, and continued to be
detected for 20 days in 50% of pigs, extending to 34 days
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after OTC treatment in one pig (Table 1). The mean
number of LI shed decreased numerically from 27 days
post treatment onwards. Importantly, OTC medication
only decreased the number of LI shed in 50% of
individual pigs over the first 12 days. Faecal shedding
of LI increased or remained the same in the other 50% of
pigs. LI shedding was detected for the first time in two
pigs, at 12 and 20 days post OTC treatment. Significant
increases in mean antibody titres (Log2 transformed,
p<0.05) were observed at 13, 29 and 42 days post OTC
treatment (5.5, 5.9 and 5.5 respectively) relative to day 0
(4.4).
Table 1. Percentage of qPCR positive pigs (% pos) and
the mean number of LI detected per 0.1g faeces (No
significant differences between means over time, p>0.05)
Days post
% pos
OTC
0
12
20
27
34
41

80%
70%
50%
15%
5%
0%

Number of LI per 0.1g faeces
Mean
SD
SE mean
2.9 x 108
6.9 x 108
1.6 x 108
7
8
4.3 x 10
1.7 x 10
3.8 x 107
7
7
2.2 x 10
5.0 x 10
1.1 x 107
6
7
4.2 x 10
1.2 x 10
2.6 x 106
2
2
1.8 x 10
7.9 x 10
1.8 x 102
0
0
0

Discussion
While this short period of OTC medication was able to
treat diarrhoea rapidly, L.intracellularis continued to be
shed in significant numbers for another 20 days. The
identification of ‘late shedders’, pigs that became
infected after medication was removed, suggests that
sufficient LI survived in either treated pigs or the
environment to infect naïve pen mates. A longer period
of medication may have terminated LI infection more
rapidly. While the qPCR can’t differentiate between live
or dead LI, active LI infection was demonstrated by
increasing antibody titres and numbers of LI shed in
individual pigs over time. In conclusion, the duration of
LI shedding post OTC medication needs to be kept in
mind if pigs are to be moved or mixed with naïve pigs.
References
1. Winkelman NL et al., 1997, Proc AASV: 79-83.
2. Collins AM et al., 2011, Vet Microbiol 150:384-388.
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Efficacy of antibiotics to terminate faecal shedding of Lawsonia intracellularis
A Collins1
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Introduction
Tiamulin and tetracyclines are still frequently used to
treat proliferative enteropathy (PE). Tiamulin and
chlortetracycline (CTC) can significantly reduce
diarrhoea, weight loss and histological lesions of PE in
clinically affected pigs within two weeks1,2 and both
antibiotics show high in-vitro activity against Lawsonia
intracellularis (MIC < 4µg/mL)3. The efficacy of these
antibiotics to terminate L.intracellularis shedding in pigs
affected clinically or sub-clinically with PE may provide
a more accurate measure of their in-vivo activity. A
quantitative, real time PCR assay (qPCR) was used to
test the efficacy of three antibiotics to terminate faecal
shedding of L.intracellularis (LI) in-vivo.

Non-med
400ppm
OTC
200ppm
tiamulin
400ppm
CTC

14d pi
5.2a

Log10 L.intracellularis per 0.1g faeces
20d pi 24d pi 28d pi 32d pi 36d pi
4.8a
3.2a
1.9a
1.9a
1.1a

3.8a

5.1a

2.0a

2.0a

0b

0b

4.2a

1.1b

0.2b

0.3b

0b

0b

2.6a

0c

0b

0b

NT

NT

abc

Superscripts indicate significant differences in means
between treatments (p<0.05).
Discussion
While all three antibiotics successfully controlled
diarrhoea associated with PE, LI shedding was
terminated most rapidly in pigs medicated with CTC,
indicating that it is highly active against LI in-vivo.
Antibodies to LI were also reduced rapidly in CTC
treated pigs. While the qPCR can’t differentiate between
live and dead LI, we observed a typical LI infection
pattern of increasing and then decreasing numbers of LI
and antibodies in individual pigs over time, suggesting
we were evaluating antibiotic efficacy in pigs actively
infected with LI.
References
1. Walter D et al., 2001, JSHAP 9:109-115.
2. Winkelman NL et al., 1997, Proc AASV: 79-83.
3. McOrist S et al., 1995, J Clin Microbiol 33:13141317.
4. Collins AM et al., 2011, Vet Microbiol 150:384-388.
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Results
Serology and qPCR monitoring of pigs prior to challenge
indicated that all pigs were initially naïve to LI.
L.intracellularis DNA was detected in every pig by 12
days pi, with no significant difference in diarrhoea score
or the number of LI shed between treatments at 14 days
pi (Table 1). Treatment with CTC and tiamulin
significantly reduced the mean number of LI shed by 20
days pi relative to non-medicated pigs. However,
termination of LI shedding was delayed until 32 days pi
for pigs treated with OTC and tiamulin. Intermittent

Table 1. Log10 mean number of LI detected per 0.1g
faeces for each treatment (14 to 36 days post inoculation)
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Materials and Methods
Twenty hybrid weaner pigs (Large White x Landrace)
were randomly allocated into four treatment groups and
housed in pens with solid dividers, elevated above the
floor, with quarantine measures to prevent the transfer of
faeces between pens. At 4 weeks of age, all pigs were
orally inoculated with 3.1 x 109 LI, extracted from a PEaffected mucosa. Pigs were monitored for diarrhoea daily
and faeces collected from individual pigs twice per week
was tested for LI DNA using the LI-specific qPCR4.
Faeces seeded with known numbers of LI were used to
generate a standard curve, from which the number of LI
in unknown samples could be quantified. The mean
number of LI was calculated for each treatment and
Log10 transformed. Blood was collected weekly and
serial dilutions of serum were tested for LI–specific IgG
using an indirect fluorescent antibody test (IFAT). End
point titres, expressed as reciprocals of sera dilutions,
were Log2 transformed. At 14 days post inoculation (pi),
once diarrhoea was observed in at least 40% of pigs from
each treatment, three groups of pigs were medicated in
feed with either 400ppm oxytetracycline (OTC), 400ppm
CTC or 200ppm tiamulin, with the fourth group of
control pigs maintained on non-medicated feed.

diarrhoea persisted in medicated pigs for 10 to 14 days
post treatment, and for 20 days in non-medicated pigs.
There was no significant difference in average weekly
weight gains between medicated and non-medicated pigs.
LI-specific IgG was detected in all pigs from 21 days pi,
however, CTC, OTC and tiamulin medicated pigs had
significantly reduced antibody titres (p<0.05, Log2
transformed) at 35 days pi (1.0, 5.9 and 5.7 respectively)
relative to non-medicated pigs (6.7).
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An evaluation of Ileitis intervention strategies using a mucosal homogenate challenge seeder pigs model to mimic
a natural ileitis challenge
James Mark Hammer, DVM3, Angie Supple DVM1, Nathan Winkelman DVM2, Linda Roycroft, MA3
HealthSuidae Health and Production, Algona, IA, USA, 2Swine Services Unlimited, Rice, MN, USA, 3Novartis Animal
Health US Inc., Greensboro, NC, USA
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Introduction
Clinical and subclinical ileitis are ubiquitous
diseases
in the global swine industry. Reproduction of ileitis with
a direct mucosal homogenate challenge model has
demonstrated the negative economic impact of a high
dose Lawsonia intracellularis (Li) challenge1. The
following study placed direct challenged seeder pigs in a
pen with susceptible pen mates to simulate a more
natural infection than the direct challenge model. Four
ileitis interventions were also incorporated to help
determine their ability to ameliorate finishing pig growth
performance and feed efficiency in the ileitis seeder-pig
challenge model.
Materials and Methods
One thousand twenty (1120) three week old weaned pigs
were placed in a conventional offsite nursery facility.
Three weeks later, 120 pigs were removed and
challenged with 40 mls of a 4.8 x108 Li mucosal
homogenate. Twenty days after seeder pigs were
challenge all pigs were moved to the finishing facility.
Thus exposing 9-week old susceptible pigs to seeder pigs
that were actively shedding Li. Pens were randomized to
one of four treatment groups: 1) a commercial Li vaccine
(LiVac); 2) a 21-day course of tiamulin hydrogen
fumarate (THF) in-feed antibiotic at 38.5ppm (35 g/ton)
starting 21 days after seeder pig placement; 3) a
commercial Li vaccine followed by a 21-day course of
THF in-feed antibiotic at 38.5ppm (35 g/ton) starting 21
days after seeder pig placement (LiVac/THF); or 4) a 21day course of tylosin phosphate (TP) in-feed antibiotic at
110 ppm (100 g/ton) starting 3 weeks after seeder pig
placement followed by a 21-day course of TP in-feed
antibiotic (40 g/ton). Seeder pigs were removed from
pens 21 days after placement. Measurements represented
in Table 1 and 2 included weight gain (ADG), feed
intake (Fd Cons), feed efficiency (Gain/Feed), mortality,
and clinical impression scores (Ab BC- abnormal body
condition; Ab AAp - Abnormal abdominal appearance).
The study consisted of 4 periods: Period 1 from week -60 (pre-exposure); Period 2 from week 0-3 (seeder pig
exposure); Period 3 from week 3-6 (treatment); and
Period 4 from week 6-17 (post-treatment). Periods 3 and
4 were combined for analysis.
Results
A feed medication error compromised the Li vaccination;
therefore, LiVac and LiVac/THF are not included. Li
quantitative PCR confirmed transmission Lifrom seeder
pigs to their pen-mates (data not shown). The TP
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treatment group had significantly higher feed
consumption and lower percent abnormal scores for both
body condition and appearance during Period 2, the
exposure period, indicating they may have had less Li
disease pressure than the THF treatment group (Table 1).
In the combined periods 3 and 4, the THF group (0.82
kg/day) had greater average daily gain (ADG,) compared
to the TP group (0.76 kg/day) resulting in a 5.22 kg
heavier pig on average, if constant finishing time is used
(Table2). The average feed consumption was also greater
for the THF group (2.25 kg/day) compared to the TP
group (2.11 kg/day).
Table 1. Average Pen Parameters during period 2
(seeder pig exposure period)
TRT
Fd Cons (kg)
ADG (kg)
Ab.BC
Ab. AAp
THF
1.22a
0.61
0.42 a
0.15 a
b
b
TP
1.27
0.65
0.08
0.00 b
Different superscript by column are statistically significant at p<0.05.

Table 2. Average Pen Parameters during Period 3
(treatment period) and Period 4 (post treatment period)
combined
TRT
Fd Cons (kg)
ADG (kg)
Gain/Feed
THF
2.25a
0.82 a
0.37
TP
2.11b
0.76 b
0.37
Different superscript by column are statistically different at p<0.05

Discussion
The seeder pig model represents a more natural
challenge with Li than direct challenge because the
exposure of susceptible pigs to Li is less predictable, as
with field challenge. A number of observations suggest
that the TP group had less Li exposure than the THF
group. The difference in ileitis challenge level and ADG
demonstrate the value of evaluating different ileitis
intervention programs in various production systems.
References
1. Winkelman, NL; et.al.. American Association of
Swine Veterinarians. 1998;209-211
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A case-control study on vaccination of 2-week old piglets in a herd endemically infected with Lawsonia
intracellularis
J. Andersson1, M. Jacobson2
Valla Sörgården 17, Töreboda, Department of Clinical Sciences, Faculty of Veterinary Medicine and
AnimalHusbandry, SLU, Uppsala, Sweden
2

Introduction
Lawsonia intracellularis is demonstrated in 48% of the
Swedish piglet producing herds (1). The microbe is
transmitted by the faecal-oral route and the disease often
occurs when susceptible animals are mixed and moved to
previously infected pens. Prophylaxis includes batchwise
production, thorough cleaning and disinfection and
adequate quarantine measures (2). Further, a live,
attenuated vaccine is available (Enterisol® Ileitis vet,
Boehringer Ingelheim). The vaccine should be
administered three weeks prior to infection and this timepoint need be determined before vaccination is
implemented. Most studies on the vaccine are
observational intervention studies and the influence of
factors related to variations between batches is difficult
to interpret. The aim of the present study was to evaluate
the effect of vaccination in a case-control study on
piglets vaccinated at two weeks of age.
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Discussion
It was not possible to demonstrate any significant
differences between vaccinated and unvaccinated pigs
with respect to shedding, seroconversion, presence of
diarrhoea, mortality, or DWG. However, at the end of the
study the vaccinated pigs average DWG was 20 g higher,
as compared to the controls. Because of the large
individual variation (Figure 1), this difference was not
significant. In this piglet-producing herd, most pigs were
sold at 11 weeks of age and the study was thus
terminated. It is possible, that different results would
have been obtained, if the pigs had been sampled for a
longer period.
References
1. Jacobson, M. et al. 2005. J. Vet. Med. B. 52:7, 386391.
2. Jacobson, M. et al. 2010. Vet. Microbiol. 142, 317322.
3. Lindecrona, RH. et al. 2002. J. Clin. Microbiol. 40,
984-987.
4. Jacobson, M. et al. 2011. Acta Vet. Scand.
http://www.actavetscand.com/content/53/1/23.
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Results
At the start of the study the mean weigh among the
vaccinated pigs was 4.58 (3.1 -5.7) kg and among the
control pigs; 4.55 (3.1 -5.7) kg. Nine weeks after
vaccination, the mean weight among the vaccinated pigs
was 27.5 (16-38) kg, and among the control pigs; 26.3
(18-35) kg. The average DWG among the case pigs was
370 g and among the control pigs; 350 g, P=0.46 (Figure
1). Before the start of the study, one control pig was
PCR-positive and 3 case and 7 control pigs were seropositive.
At the end of the study nine weeks after vaccination, 16
case and 12 control pigs were PCR-positive, and 8 case

Figure 1. The individual daily weight gain of the
case (black bars) and control (grey bars) pigs from 18
litters, one case and one control pig per litter.
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Material and Methods
The infection was spread in the growing unit to which
the pigs were moved at five weeks of age (2). The study
was designed as a case-control study in one batch of 18
litters. The piglets were vaccinated at two weeks of age.
From each litter, one case and one control pig was
selected. Each pair of pigs was of the same sex and had
the same body weight (±200 g) at the start of the study.
The pigs were weighed and assigned to treatment by
flipping of a coin. The case pigs were given the fresh
vaccine and the control pigs were given the vaccine
diluent only, by oral drench. Faecal and blood samples
were collected prior to the treatment, 3 weeks later
before the pigs were moved to the growing unit, and
every third week thereafter until the pigs were sold at
~11 weeks of age. The faecal samples were analysed by
real-time PCR (3) and sera by a blocking ELISA (4).

and 10 control pigs were sero-positive. 44% of the
controls and 47% of the case pigs had diarrhoea on at
least one sampling occasion. One case and one control
pig died during the study.

DWG (g)

1
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The efficacy of ENETRISOL Ileitis vaccine in Korean GGP farm with subclinical ileitis
Kim SH1, Oh YS1, Park YJ2, Im CW2
Boehringer Ingelheim Vetmedica Korea Ltd., Seoul, South Korea, 2Farmsco Co. Ltd., SungNam, South Korea
Yusik.oh@boehringer-ingelheim.com
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Introduction
Porcine proliferative enteropathy (PPE) is a common
disease of swine caused by Lawsonia intracellularis (Li).
Characteristic features of the disease are crypt epithelia
cell proliferation, and mucosal thickening of the small
intestines and sometimes the colon. Small, curved
intracellular organisms are present in the apical
cytoplasm of the proliferating cell (1). It causes
reduced average daily gain (ADG), poor feed conversion
in nursery and fattening (2). Sub-clinical ileitis leads to
uneven growth and longer time to market weights.
Enterisol® Ileitis is a modified live oral vaccine that
offers lifelong immunity to grower pigs. The objective of
this study was to document the efficacy of Enterisol®
Ileitis in a GGP sow herd which is PRRS free but
effected by subclinical Ileitis.
Materials and Methods
The trial was carried out in a Korean GGP farm with 500
sows in JeonNam province. The farm was tested positive
for Li by ELISA but did not have pigs with significant
clinical signs typical for ileitis. In total 317 pigs were
included in the trial and divided into two groups; a
vaccinated group (N=166) and a non-vaccinated group
(N=151). Pigs were vaccinated with Enterisol® Ileitis at
around 5 weeks of age and identified by individual ear
tags. Throughout the trial period, the study and control
groups were raised in the same barn with identical
housing, feeding and water. Body weights were
measured on vaccination day and 18 weeks later. Dead or
culled pigs were recorded. The farm used antibiotics to
treat Actinobacillus pleuropneumoniae infections in both
treatment groups; Enrofloxacin (3~5cc /pig) from 7 to 10
weeks of age, tulathromycin (0.7cc/pig). Statistical
analysis was done using T-test by Excel.
Results
ADG was significantly higher in vaccinated animals
compared to non-vaccinated animals (Table 1). ADG of
vaccinated animals was 769 g versus ADG of nonvaccinates group was 751 g. In addition, mortality and
culling rate of vaccinated group was lower than nonvaccinated group (24% vs. 27%).
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Table 1. Average daily weight gain of vaccinated group
and non-vaccinated group
ADWG (g/d)

Vaccinated group

Non-vaccinated group

769*

750

* Significant difference at a level of 5% or below

Table 2. Average mortality of vaccinated group and nonvaccinated group
Death
Culled
Mortality

Vaccinated group

Non-vaccinated group

5/166 (3.0%)
36/166 (21.6%)
24.6%

8/151(5.2%)
33/151(21.8%)
27.0%

Discussion
The present case demonstrates that a live oral ileitis
vaccine can improve performance in grow-finishing pigs.
The South Korean government banned antibiotic growth
promoters in July 2011. This might result in increasing
ileitis problems for Korean swine farms. This case
indicates that Enterisol Ileitis can be used as an effective
tool for the control of ileitis. Vaccination with a live oral
vaccine against Ileitis improved growth rate in finishing
pigs. This is consistent with the findings of other authors
(3, 4). The implications of this are that pigs will be
turned off more quickly, reducing feed costs and
improving profitability.. Antibiotic banning in feed can
result in increasing ileitis problem in Korea. Like this
case, Enterisol® ileitis will help to reduce losses against
ileitis in Korea.
References
1. Knittel, JP. Compendium, 21:S53-S59, 199
2. McOrist, S. et al. (2003): Can J Vet Res 67(3): 232234.
3. Bulay et al (2006). IPVS p. 200
4. Huang et al (2008) IPVS p. O3 061
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Seroprevalence of Lawsonia intracellularis in finishing pigs in Colombia
Cesar A Corzo1, Marco A Carvajal2
University of Minnesota, St Paul, MN, USA, 2Elanco, Bogota, Colombia
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Introduction
Porcine proliferative enteropathy (PPE) is an enteric
disease caused by Lawsonia intracellularis (L
intracellularis) with a worldwide distribution (1). In
Colombia the disease has been diagnosed clinically and
through gross lesions. Serologic assays have also been
used for infection diagnosis; however, it is not clear
whether the disease is widespread within the country
since no formal studies have been conducted. The
purpose of this study was to estimate the seroprevalence
of L intracellularis in finishing farms in Colombia
Materials and Methods
A total of 35 pig farms participated on the study. The
number of pig farms in the study depended on the
producer willingness to participate in this survey. A total
of 15 blood samples were obtained from each pig farm.
Five samples were collected at 15, 18 and 21 weeks of
age respectively. Serum samples were tested through an
indirect immunofluorescence antibody test (IFAT) (2)
which has shown to be a useful tool to detect specific
antibodies against this agent (3). Herds were classified as
positive or negative based on the number of positive
samples. The cut-point was calculated using Herdacc
which calculates herd-level sensitivity and specificity (4).
On the basis of this procedure, herds with fewer than
three positive pigs out of the 15 pigs sampled would be
considered negative.

Figure 1. Mean within-herd seroprevalence by farm.
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5. Lee S et al.:2001, J Vet Sci 2:209-212.
6. Corzo C et al.:2005, AASV 373-374
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Results and Discussion
Based on the cut-off calculated, all herds were
considered positive (Figure 1). Of the 513 finishing pigs
sampled, 234 (45.6%) tested positive. Mean within-herd
seroprevalence was 45.4%. The lowest within-herd
prevalence was 20% and the highest was 66.6%. Among
pigs with 15, 18 and 21 weeks of age, 62 (35.4%), 85
(48.8%), 87 (53%) tested positive respectively. All
finishing herds had seropositive pigs in at least two
different age groups. There were seven herds in which no
seropositive pigs were found at 15 weeks of age.
These results prove that L intracellularis is widespread
in finishing herds in Colombia. Additionally results are
similar to what has been previously reported (1) in the
sense that most of the herds are positive to L
intracellularis.
As for the number of individual positive pigs, our results
are similar to a Korean (5) study. All of these finishing
sites had concrete floors which might increase the
probability of pigs coming in contact with faeces from
infected pigs. Some studies (6) have suggested that this
is a risk factor for disease. All these finishing herds had
at least a two week in-feed medication program during

the grower-finishing phase which might have decreased
the number of pigs shedding the bacteria, thus, the
number of infected pigs at 15 weeks was the lowest. It is
important to mention that the live-avirulent vaccine was
not available in Colombia when these samples were
collected.
L intracellularis is widespread in Colombian finishing
farms. Colombian management practices provide a good
environment for L intracellularis spread within growing
pig populations. To the authors knowledge this is the
first time an L intracellularis seroprevalence study has
been conducted in Colombia.
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Cost benefit analysis of treating sub-clinical ileitis with tiamulin and tylosin in a German commercial
finisher farm
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Praxis Kriegler, Belzig Germany, 2Novartis Animal Health Inc., Munich Germany, 3Novartis Animal Health Inc Basel,
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Introduction
Proliferative enteropathy (PE) or ileitis is an important
enteric infection affecting swine worldwide1. The subclinical form of the disease is known to cause reduced
average daily weight (ADG) and average feed
conversion rates (FCR)2. Nevertheless, few reports exist
about its economic impact on swine production. The
treatment and control of ileitis often requires the use of
antimicrobials. In vitro MIC tests demonstrate the
efficacy of antibiotics such as tiamulin and tylosin
against Lawsonia intracellularis (L.i)3. The aim of this
study was to evaluate the economic benefits of treating a
sub-clinical ileitis infection in a finisher farm in East
Germany with tiamulin and tylosin.
Materials and Methods
The study was conducted in a 10,000 head German
finishing farm which tested serologically positive for
Lawsonia intracellularis (L.i.) but displayed no clinical
signs of ileitis. A total of 1500 animals were randomly
divided into three groups of 500 pigs: untreated-control
group, tiamulin-group and tylosin-group. The two
treatment groups received either 6 mg/kg BW tiamulin or
tylosin for three weeks, three days following housing in
the finishing units. 160 pigs from each group were
weighed at four different times during the study phase.
The cost benefit analysis was based on the parameters
ADG and FCR.
Results
The results of the study are summarized in Table 1. Pigs
of the tiamulin-group had higher ADGs up to 28 g/day
compared to the untreated group and up to 17 g/day
compared to the tylosin group. Higher FCR performance
was observed in tiamulin treated pigs in comparison to
pigs from the other two groups. Animals in the untreated
and tylosin group required 13.5 kg and 22.5 kg more
feed respectively. Pigs from the tiamulin-group took on
average 3 days less to reach 90 kg than the untreated and
tylosin treated pigs.
Improvements based on feed costs were €4.50 per pig
and €2.90 when comparing no
treatment and
tylosin-treatment with a tiamulintreatment respectively. Furthermore, production costs per
finishing place when using tiamulin resulted in savings
of €0.49 (comparison tylosin treatment) and €0.82
(no treatment).
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Table 1. Average performance data according to study
group
Parameter

TiamulinGroup
893
2.57

TylosinGroup
876
2.72

UntreatedGroup
865
2.82

ADG (g/day)
FCRa
Finishing period at
90 kg LW gain
100.8
102.7
104.0
(days)b
Difference in feed
consumption at 90
0.0
13.5
22.5
kg LW (kg)
Lost DFCP per
0.00
0.49
0.82
place (€)c
Difference in FCG
0.00
2.70
4.50
(€)d
a
b
FCR was measured on first slaugher date (Day 101), LW=live
weight gain; cDFCP=direct-cost-free performance (0.25 €); dFCG=
feed cost per pig (0.20 €)

Discussion
The results of this study illustrate that strategic treatment
of finisher pigs around 4 days after introduction into the
finishing unit prevents production and economical losses
associated with the sub-clinical ileitis. Furthermore,
treating pigs with tiamulin potentially offers higher
economical savings than treating pigs with tylosin.
References
1. Lawson GHK and Gebhart CJ. 2000. J. Comp. Patho.
122:77-100
2. Collins et. al. 2010. Proc. IPVS Congress 2010 Vol 2:
6903. McOrist S and Gebhart CJ. 1995. Swine Health
Prod. 3, 146-149.
3. Wattanaphansak et. al. 2009. Vet. Mic. 134:305-310
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Investigation of Lawsonia intracellularis serodynamics according to age and annual season using a standardized
diagnostic methodology in growing swine
G. Anderson, E. Johnson, J. Husa
Boehringer Ingelheim Vetmedica, Inc., St. Joseph, MO, United States
Introduction
Infection of swine with Lawsonia intracellularis (Li)
causes Proliferative Enteropathy, commonly referred to
as “ileitis”. Clinical signs can occur throughout the year,
but are most often reported during warm summer and fall
months.1 Ileitis can also be subclinical. Defined as Li
infection with positive diagnostic evidence in the
absence of clinical signs, subclinical ileitis decreases
performance and muscle growth.2 This study evaluated
cross-sectional Li serologic results to determine if the
reported increase in clinical signs in summer or fall
seasons corresponded to an increase in Li seroprevalence.
Materials and Methods
Swine herds in the United States were cross-sectionally
sampled in a four year period (2007- 2010) as part of a
previously described diagnostic protocol.3 These
diagnostic investigations were conducted for a variety of
reasons including expression of clinical signs or history
of poor performance in a flow. Clinical signs may or may
not have been indicative of Li infection. In addition to
testing for other pathogens, serum samples were assayed
for Li antibodies using a blocking ELISA.4 To achieve
bias reduction, this ELISA was performed and reported
by robotic laboratory equipment, with test wells filled in
sequence of submission regardless of pig age or blood
collection date. Pig flows chosen for this analysis had
ELISA results from at least 10 head in a minimum of 4
of 5 wean-to-market age groups, and were sampled in a
single season.

by age group, by season. Error bars represent 95% confidence
intervals.
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Conclusions and Discussion
Although clinical signs of ileitis are reported more often
during hot, late summer months, these findings suggest
no difference in serological prevalence of Li in warmer
vs. cooler seasons. Additionally, as 100% of pig flows
sampled were positive for Li, regardless of season, this
information supports potential performance losses due to
subclinical ileitis as a year-round concern.
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Results
85 of 116 pig flows (12 winter, 16 spring, 32 summer
and 25 fall) sampled met the inclusion criteria for this
analysis. 100% of the flows had at least one Li positive
test result. No trends were identified in the seasonal
prevalence of Li in this data set. All 95% confidence
intervals overlap except two pairs (Mid Finishing: winter
46.3% (0.348, 0.577) and spring 67.3% (0.581, 0.765);
Late Finishing: summer 65.5% (0.587, 0.723) and fall
81.3% (0.749, 0.876)). There were no significant
(P>0.05) prevalence differences between winter/spring
(cool) and summer/fall (warm) seasons.

Figure 1. Percentage of individual pigs, ileitis ELISA positive
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Effects of Lawsonia intracellularis on Average Daily Gain in finisher pigs
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Introduction
Lawsonia intracellularis (LI) is the causative agent of
porcine proliferative enteropathy1, a disease that is found
with high prevalence in all countries with industrial pig
production. The infection is known to cause disease in
different age groups. In pigs between 6 to 20 weeks of
age the endemic form called Porcine Intestinal
Andenomatosis (PIA) is predominant. The clinical signs
are diarrhoea, ill- trifthness and wasting. The objective of
this stu-dy was to estimate the impact of LI detected in
feces on Average Daily Gain (ADG) in growerfinisher pigs.
Materials and Methods
A total of 178 approximately 12 weeks old pigs, were
included in the study starting the first week after entry to
the grower-finisher barn in three herds. In each herd,
approximately 60 pigs from four pens were individually
ear tagged. The pigs were weighed at the beginning of
the study and at the end of the 6-8 weeks observation
period. No routine flock medication or antimicrobial feed
additives was used in the observation period. Fecal
samples from each pig were collected in weeks 0, 2, 4
and 6 (8) during the observation period. At the end of the
observation period, five slow growing pigs and five fast
growing pigs in each herd were selected for laboratory
examination. The selected pigs were examined for LI
quantity in feces3. On the sampling day where the
median of LI load peaked in the five fast and five slow
growing pigs in each herd all fecal samples were tested
for LI load and dry matter contents in feces. Fecal dry
matter content was determined by drying to constant
weight using a microwave oven as previously described2.
A dry matter contents <18% was defined as diarrhoea. LI
load in feces was tested for association with growth rate
as categorical variables with three levels. The statistical
analysis was performed using a linear mixed model with
ADG as a continuous outcome variable. LI excretion
levels, diarrhoea status, start weight, and herds were
included as independent variables (fixed effects).
Results
A total of 26 pigs were excluded due to data missing, or
treatments for other causes. The re-maining 152 pigs
were included in the analysis of LI load as categorical
variable.
Due to significant interaction between LI load in feces
and diarrhoea separate analyses for pigs with and without
diarrhoea was performed. The analysis of pigs with
normal feces showed that start weight and herd were
both highly associated with ADG (P<0.0001), but not the
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LI load in feces (P=0.69). The analysis of pigs with
diarrhoea showed that LI load in feces (P=0.0005) and
herd (P=0.0003) were significantly associated with ADG,
but not with the start weight. The results for LI load are
shown in Table 1.
Table 1. Results of estimated impact of LI load on ADG
as LS Means
LI load/g
feces
≤ 105
105 -107
> 107
≤ 105
105 -107
> 107
ab

No pigs
58
40
3
16
22
13

Diarrhoea
No
No
No
Yes
Yes
Yes

ADG, g/day
a

864
858 a
793 a
872 a
807 a
483 b

95 % CI
824-904
814-902
632-953
821-924
738-875
311-655

different letter P<0.05

Discussion
This study clearly indicates that high levels of LI
excretion have a negative impact on ADG in pigs with
diarrhoea. Pigs without diarrhoea and LI load> 107/g
feces have a numerically lower ADG than the other pigs
without diarrhoea but with only 3 pigs in the category, a
significant result could not be expected.
References
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Adjuvant effect on humoral and cell mediated immune response in pigs vaccinated against Mycoplasma
hyopneumoniae
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Introduction
Protection against Mycoplasma hyopneumoniae (Mh)
infection is mediated by both the humoral and the
cellular arms of the immune system, with more emphasis
on the latter. Therefore, it is crucial for an efficient Mh
vaccine to induce cell mediated immune response (CMI)
in swine in addition to antibody response. Different
adjuvants may drive the immune system towards Th1
(cell mediated) or Th2 type (antibody mediated) immune
response which can be detected by cellular and
serological assays, respectively. Here, we demonstrate
the importance of adjuvant optimization by presenting
the cellular and serological test results of blood samples
obtained from pigs immunized with experimental Mh
vaccines. These vaccines represent unoptimized and
optimized adjuvant formulations, respectively. The
optimized formulation has been used in the commercial
vaccine, Hyogen®.
Materials and Methods
Three groups of 10 piglets each, seronegative to Mh,
were immunized once at 3 weeks of age (D21) with
vaccine formulations shown in Table 1. The antigen
content of the vaccines used for immunization of Group
2 and 3 was kept constant, while the adjuvants consisted
of variable amount of a non-toxic lipopolysacharide
(LPS) derived from E. coli, J5, in oil-in-water
formulations. The oil content of the formulations was
also variable.

Delayed type hypersensitivity (DTH) test was performed
on half of each group on D40 using intradermal injection
of purified Mh antigen. Phytohaemagglutinin (PHA) was
used as positive control. Skin thickness was measured
with a pressure-sensitive digital caliper (Mitutoyo,
Japan). Blood samples were taken from the second half
of each group for interferon-γ (IFNγ) ELISPOT and
antibody ELISA on D40. A porcine IFNγ ELISPOT kit
(R&D, USA) and an ELISPOT reader (CTL, USA) were
used for the quantification of antigen-specific cytokine
secretion by in vitro stimulated T lymphocytes. Mhspecific serum antibody titer was determined with an
indirect ELISA assay developed in our lab.

Conclusions and Discussion
Here, we demonstrated the adjuvant effect of different
vaccine formulations on cellular immune response and
serum antibody titer measured by DTH, IFNγ ELISPOT
and quantitative antibody ELISA, respectively. The
optimized oil-in-water formulation combined with the
proper amount of a non-toxic LPS adjuvant resulted in a
strong stimulation of both the cellular and humoral arms
of the immune system in seronegative animals after a
single shot injection.
References
1. Sibila et al, Vet J. 2009 181:221-231.
2. Herczeg et al, APVS, 2011
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Adjuvant
unoptimized
unoptimized
optimized

Figure 1. Humoral and cellular immune responses of
vaccinated pigs

Hyogen® is a product of CEVA Santé Animale.
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Table 1. Vaccine formulations
Group
Mh antigen
ctr.
+
2
+
3

Results
Figure 1. shows the adjuvant effect on the cellular and
humoral immune responses after a single shot
vaccination.
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Efficacy of Hyogen vaccine in one-shot application under laboratory conditions
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Introduction
Mycoplasma (M.) hyopneumoniae is a major contributor
to the Porcine Respiratory Disease Complex, causing
substantial losses to the swine industry. The pathogen
causes damage to the ciliated respiratory epithelium,
which induces chronic coughing and reduced performance, as
well as inadequate immune response to other respiratory
pathogens. Vaccination using adjuvanted bacterin
vaccines is one of the efficient ways to control the
infection. Vaccination prevents clinical symptoms, lung
damage and improves overall performance (1).
Hyogen® is a bacterin vaccine, adjuvanted with oil and
non-toxic lipopolysaccharide of E. coli LPS mutant strain
J5. This adjuvant combination helps in boosting both
humoral and cell-mediated immune responses, to be able
to prevent the disease by only a single dose application.
This study was aimed at assessing the protection of
Hyogen® vaccine in a single dose given at 3 weeks of
age.
Materials and Methods
Forty-two sero-negative weaned piglets were distributed
into 3 vaccinated groups (10 animals each) and a control
group (12 animals). At 3 weeks of age, group 1 was
given, 2 ml of Hyogen® vaccine intramuscularly. Groups
2 and 3, one-shot competitor vaccines were given
(Competitor A and Competitor B), according to the
manufacturers’ recommendations. No vaccine was given
to the control animals (group 4.). After 21 days, every
group was challenged intra-nasally with 109 Colour
Changing Units/animal of a virulent M. hyopneumoniae
strain. The animals were observed for 28 days, according
to the prescription of the European Pharmacopoeia (2).
For 2 weeks, from the 2nd week after the challenge, the
animals were observed for respiratory symptoms every 2
days. Rectal temperatures were also recorded. Blood
sampling and bodyweight measurements were carried
out at the beginning of the experiment, at challenge and
at the end of the study. Finally, the animals were
necropsied and the lung lesions were recorded. For each
lobe, a maximum score of 5 was given, according to the
affected lobe surface per cent, in 20% increments
(max=35/lung). Weighted lobular scores were also
applied (2). The results were analyzed with ANOVA,
using Statgraphics Centurion XVI software.
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Results
Overall, Hyogen® induced significantly lower grade of
clinical symptoms than the non-vaccinated controls and
the reference competitor vaccines (data not shown).
The lung scores showed the same tendency with more
marked differences in favour of Hyogen® (Table 1. and
Figure 1).
Table 1. Summary of weighted lung score data
Group
Hyogen
Competitor A
Competitor B
Control

Average sd
7.9
8.5
47.2
37.3
53.9
56.0
108.4
57.0

Min
0
6.0
10.0
27.0

Max
22.0
111.0
147.0
198.0

Sig (p<5%)
a
b
b
b

Figure 1. Box-and-whiskers of weighted lung scores

Conclusions and Discussion
Hyogen® showed excellent efficacy in one shot application
in reduction of clinical symptoms and lung lesions.
These results indicate that applied in one shot, the
vaccine is able to help in controlling the disease under
field conditions, by reducing the severity of the clinical
symptoms and lung lesions (3.).
References
1. Maes D et al.: 2008, Vet Microbiol 126, 297-309
2. Ph.Eur.: 07/2009:2448
3. Herczeg J et al.: APVS, 2011
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Mycoplasma flocculare interfering with Mycoplasma hyopneumoniae serology in high health animals
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1

Introduction
High Health status in PIC breeding farms means free of
notifiable diseases, and disease related to PRRSV,
Mycoplasma hyopneumoniae (M. hyo), Actinobacillus
pleuropneumoniae, progressive atrophic rhinitis, swine
dysenteria, mange and all other suspicious agents which
could damage the health and production performance of
the breeding stock. With this program no vaccination or
medication is used which could mask problems related to
these pathogens or diseases. To ensure this a strict monitoring
program is implemented on the farms. Regarding M. hyo
30 blood samples are taken monthly and serologically
tested with the IDEXX M. hyo. Ab test (indirect ELISA).
When reactive samples are found the DAKO ELISA
(monoclonal blocking ELISA) is used for confirmation.
If samples are reactive in both kits the farm is clinically
inspected, tonsil scrape swabs or nasal swabs are taken
and tested by real time PCR and nested PCR. If needed
extra slaughter checks or necropsy is performed, again
with PCR and bacteriological culture. Since 2010 the
monitoring samples from a high health breeding farm in
Germany gave positive reactions with increased frequency.
Every time these samples were proven to be false
positive after all the confirmation tests performed. The
samples were tested at the GezondheidsDienst (GD) in
Deventer and from June 2010 at the Field Station for
Epidemiology in Bakum. Because of this, for this farm
the DAKO was used as standard, but also here high
numbers of positives were found. In time more and more.
In some batches even up to 40% in one or both of the 2
ELISAs (Figure 1).

Results
The serological screening of the 150 animals showed
higher average S/P ratio’s in the ELISAs with higher age
groups. From the age of 23 weeks the false positives
started to show in both kits. Most of the nasal swabs
were M. flocculare PCR positive (from 77 till 100%), but
no evidence for other Mycoplasma species was found by
PCR. A strong binding (around 80 kDa) was seen with
WB in the pool of positive samples from the ELISA and
with M. flocculare. WB testing of the archived false
positive serum samples showed a strong binding of
antibodies to M. flocculare antigen, but not against M.
hyopneumoniae antigen.

45,00%
40,00%

% positives

35,00%
30,00%
25,00%
20,00%
15,00%
10,00%
5,00%

ja
n1
fe 0
b1
m 0
r t1
ap 0
rm 10
ei
-1
ju 0
n1
ju 0
lau 10
gse 10
p1
ok 0
tno 10
vde 10
c1
ja 0
n1
fe 1
b1
m 1
r t1
ap 1
r-1
m 1
ei
-1
ju 1
n1
ju 1
lau 11
gse 11
p1
ok 1
tno 11
vde 11
c1
ja 1
n12

0,00%

Months

Materials and Methods
A cross-sectional serological survey of the farm was
performed in early 2011. 150 pigs were sampled of
different ages: 8, 13, 18, 23 and 28 weeks of age, 30 of
each age group. The samples (sera and nasal swabs) were
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Conclusions and Discussion
It has been proven that on this high health breeding farm
the presence of M. flocculare created false positive
sample results in the IDEXX and DAKO ELISA. With
this result the ELISAs can and have to be improved to
avoid the interference of M. flocculare in the M.
hyopneumoniae testing.
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Figure 1. % of% of
M.falsehyo
false
positives
found in 2010positives
in the
M. hyo ELISA's
2011 in the ELISA (IDEXX and DAKO).

tested using the ELISAs and PCR for Mycoplasmas
including M. hyopneumoniae and M. flocculare in
Bakum. After this blood samples and nasal swabs were
taken and sent to the Institute for Bacteriology,
Microbiology and Hygiene (IBMH) in Vienna. Western
blotting (WB) of serum was performed on whole cell
preparations of M. hyopneumoniae, M. hyorhinis, M.
hyosynoviae, M. hyopharyngis and M. flocculare. For the
WB testing 3 pools were made depending on the ELISA
results: negative, dubious and positive. In addition, WB
was performed on archived serum samples which had
given false positive reactions on previous monitoring.
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Mycoplasma hyopneumoniae detection by RT-PCR in nasal and tracheo bronchial swabs in growing pigs
in six farrow to finish Italian herds
E Giacomini, A. Pitozzi, C Nassuato , C. Salogni, G Alborali
Istituto Zooprofilattico Sperimentale Lombardia Emilia Romagna , Brescia, Italy
Introduction
Porcine enzootic pneumonia (EP) caused by Mycoplasma
hyopneumoniae is the chronic respiratory disease
characterized by high morbidity and low mortality.
Mycoplasma hyopneumoniae, in association with
bacteria and viruses of the respiratory tract, is also
involved in the pathogenesis of Porcine Respiratory
Disease Complex (PRDC)(1). Paramount importance is
use the methods very sensible and timely in fact tracheo
bronchial swabs (TBS) may be 3,5 to 4,5 times more
sensitive for the detection of M.hyopneumoniae than
nasal swabs (NS) (2). The objective of the present
study was to compare the sensibility to detection
M.hyopneumoniae of NS and TBS analyzed by RT PCR.
Materials and Methods
Six farrow-to-finish Italian herds were included in the
study. All farms used M. hyopneumoniae vaccination
and medication in the nursery. In each farm were
collected 5 TN and 5 TBS started from animals younger
1 week of age, at 4 weeks of age and then each 4 weeks
until pigs were slaughtered. To have the better sensibility
in pigs of 4 weeks old were collected 15 TBS. Blood
samples were taken from the jugular vein into tubes
without anticoagulant. The TN were performed using a
disposable swab inserted in both nostrils. The TBS were
collected by disposable catheters insert to the bifurcation
of the bronchi. The samples placed in a tub containing
liquid transport were individually identified, refrigerated
and sent to IZSLER. The NS and TBS were analyzed
to detect DNA of M.hyopneumoniae by real-time
PCR (6) and the results were reported like positive or
negative.
Results
M. hyopneumoniae was detected in all farms, but there are
different results related to different tecnique. Piglets in
all farms were colonized by M. hyopneumoniae In farm
1,2 and 3 TBS appeared positive ….4,3,6 weeeks earlier
than TN. In farm 4 and 6 TBS showed the positive like
TN but the percentage of positive were major greater
than TN.
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Figure 1. Comparison TN between TBS in RT-PCR.

Discussion
The study reveal that Italian fams were colonized by M.
hyopneumoniae and the approach to disease for
understand the dynamic infection in farm to do the
vaccination plane or the prevention with drugs need to
different investigation.TN and TBS showed a different
sensibility to approach a respiratory pathology. TBS are
more sensibility than NS.
References
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Comparison of lung samples from pigs vaccinated and challenged with a low or highly virulent M.
hyopneumoniae strain
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Introduction
Mycoplasma hyopneumoniae is the causative agent of
enzootic pneumonia (EP) in pigs. This micro-organislm
shows a high diversity which seems to influence the
efficacy of vaccination, with better results for some
strains (Villarreal et al., 2011). The exact mechanisms of
protection against different M. hyopneumoniae strains
after vaccination are not yet fully understood. In order to
obtain better insights in this matter, the infiltration of
lung tissue with mononuclear cells after infection of pigs with
a highly (HV) and low virulent (LV) M. hyopneumoniae
strain was compared and the influence of vaccination on
this process was studied.

Table 1. Scoring (mean) of the presence of macrophages,
T-lymphocytes and B-lymphocytes in bronchus-associated
lymphoid tissue (BALT)1
Score
T-lymphocytes
(0-3)

Score
B-lymphocytes
(0-3)

Score
macrophages2
(0-3)

Weeks PI

4

8

4

8

4

control

1.0

0.0

0.5

0.5

0.0

a,b

0.3

nvLV

1.2

0.5

2.0

0.8

0.7

a,b

1.3

nvHV

1.4

1.2

2.8

1.6

1.6

b

1.0

Materials and Methods
Pig samples from vaccinated and non-vaccinated pigs
experimentally infected with either a low (LV) or a
highly virulent (HV) M. hyopneumoniae strain were used.
Non-vaccinated (nv) and sham-infected control groups
were included. Lung tissue samples collected at 4 and 8
weeks post infection (PI) were immunohistochemically
scored for the presence of T-lymphocytes, B-lymphocytes
and macrophages in the bronchus-associated lymphoid
tissue (BALT). The number of M. hyopneumoniae
organisms in bronchoalveolar lavage (BAL) fluid was
determined using quantitative PCR at 4 and 8 weeks PI.
One-way analysis of variance (ANOVA) was used to
analyze the results between groups at the same time point.

vLV

0.8

0.5

1.4

0.9

0.0 a

0.1

vHV

1.0

1.0

1.6

1.5

0.0 a

0.2

Results
The immunostaining revealed a lower density of
macrophages in the BALT of the vaccinated groups
compared to the non-vaccinated groups. The highest
number of M. hyopneumoniae organisms in the BAL
fluid was measured at 4 weeks PI for the HV strain and
at 8 weeks PI for the LV strain. Vaccination reduced the
number of organisms non-significantly, though for the
HV strain the reduction was clinically more relevant than
for the LV strain. At the level of the individual pigs, a
higher lung lesion score was associated with more M.
hyopneumoniae organisms in the lungs and a higher
density of the investigated immune cells in the BALT.

8

Table 2. Number of M. hyopneumoniae organisms (log)
(mean ) in the bronchoalveolar lavage (BAL) fluid 1
Log of number of M. hyopneumoniae organisms in
BAL fluid (log qPCR)2
Weeks
control
nvLV
nvHV

4

8

-0.76
1.25

a,b

3.44 b

-0.69 a
2.41 b
1.89 a,b

vLV

0.97

a,c

2.29 b

vHV

1.96 b,c

1.80 b

Conclusions and Discussion
The results suggest that the infiltration of macrophages in
BALT after infection with M. hyopneumoniae is reduced by
vaccination. The growth of M. hyopneumoniae organisms
in the lungs is also reduced in vaccinated pigs, though
the HV strain is inhibited to a higher extent than the LV
strain
References
1. Ross, R.F.: 1999, In Diseases of swine, 495-507.
2. Maes, D., et al., 2008, Vet Microbiol, 126: 297-309
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Different lowercase letters correspond to significantly different values
between the groups within a column

Poster Sessions

1

IPVS 2012 KOREA
BP-331

| Bacteriology & Bacterial Diseases-MYCOPLASMA HYOPNEUMONIAE|

The prevalence of Mycoplasma hyopneumoniae in suckling pigs in Thailand
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1
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Introduction
M. hyopneumoniae is the primary infectious agent of
porcine enzootic pneumonia and plays a crucial role in
the porcine respiratory disease complex (PRDC). The
chance of transmission from a sow to its offspring is
higher in gilts and low parity sows (Fano et al., 2006),
with pigs capable of shedding this organism for at least
200 days post infection (Pieters et al., 2009).
The purpose of this study was to determine the extent of
natural infection caused by M. hyopneumoniae in
suckling pigs on commercial farms in Thailand.
Materials and Methods
Five commercial farrow-to-finish pig farms were chosen
for this study. All piglets were vaccinated against M.
hyopneumoniae at 3 weeks of age. PRDC status of the
farms was categorized based on their clinical records in
nursery pigs (over 5 percent of losses in nursery pigs due
to PRDC, farms were classified as PRDC positive).
Farms were also categorized based on the average daily
litter weight gain (ADLWG) of piglets, classified as “A”
when the ADLWG is more than 2,300 g/d and as “B”
when the ADLWG is less than 2,300 g/d. Lactating
sows in parity 1, 2 and 3 were randomly selected on each
farm (10 sows per parity per farm). Prior to vaccination,
nasal swabs were collected from 20, 3 week old piglets
from each parity group on each farm (300 nasal swabs in
total, 60 per farm). The samples were tested for M.
hyopneumoniae using a nested PCR method. The results
were statistically analysed through a descriptive statistical
technique, for the prevalence of M. hyopneumoniae
infection in piglets. A Chi square test or Fischer’s exact
test was employed to determine the correlation between
PCR result and parity, PRDC status.
Results
The extent of natural infection caused by M.hyopneumoniae
in piglets on farms A, B, C, D and E was 45%, 8.33%,
0%, 0% and 0%, respectively. Piglets from parity 1
sows in farm A showed the highest prevalence of M.
hyopneumoniae whereas piglets from parity 3 sows
showed the lowest level (Table 1).
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Table 1. The percentage of positive M.hyopneumoniae
nested PCR results from suckling pig nasal swabs
(positive sample/total sample).

Conclusions and Discussion
The high prevalence of M. hyopneumoniae PCR positive
piglets at weaning on farm A resulted from a high
infectious load in the farm and correlated with farm
PRDC status. The negative results (farms C, D and E)
were also correlated with farm PRDC status. Farm B
had more gilts and parity 1 sows than other farms in the
PRDC negative group. In addition, this study confirms
that gilts can shed M.hyopneumoniae to their piglets
more readily than older parities (Fano et al., 2006).
Moreover, piglets from the high ADLWG group showed
lower M. hyopneumoniae positives in comparison to
piglets from the low ADLWG group. ADLWG is an
indicator of piglet health during lactation. In our
experience, antibiotic administration and early age vaccination
are effective programs for M. hyopneumoniae prevention.
References
1. Fano E., et al., 2006. 19th International Pig Veterinary
Society,Copenhagen, Denmark, July 206, 96.
2. Pieters M., et al., 2009. Vet Microbiol 134, 261-6
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Comparison of conventional and real time PCR to detect Mycoplasma suis in Brazilian herds with reproductive
disorders
LC Bordin1, D Gava1, NL Simon1, CS Rocha1, PA Esteves1, N Mores1, A Coldebella1, JR Ciacci-Zanella1, EK Vaz2
1
Embrapa Swine And Poultry Research Center, Animal Health Laboratory, Concórdia, Brazil
2
CAV/ UDESC, Santa Catarina State University, Lages, Brazil , janice@cnpsa.embrapa.br
Introduction
Swine eperitrozoonosis (SE) has been affected herds in
many countries around the world (2, 7). Clinical signs
include icteroanemia, fever and decrease of reproductive
performance mainly in the puerperal period leading to
premature births, birth of weak piglets, low milk
production and inadequate maternal behavior (6, 7). The
laboratory diagnosis has been a frequent problem
because Mycoplasma suis is not cultivable in vitro and
there is no standard diagnostic tool. Diagnostics options
comprehend the microorganism demonstration by blood
smears, serologic and molecular tests (2, 5, 7). The goal
of this study was to determine the M. suis incidence in
herds with reproductive disorders using conventional
PCR (cPCR) in comparison with Real Time PCR (qPCR).

Discussion
Several countries described the SE suis occurrence but
the real prevalence is not determined yet probably due to
absence of a standard diagnostic method (2, 7). The
tropism of the M suis by porcine erythrocytes (1) and the
fetuses autolysis could explain the negative result in
fetus from a positive dam. Besides that, other
reproductive disorders could also lead to stillbirths and
mummified and should be differentiated (6, 7). As
expected, the qPCR was more sensitivity than cPCR and
can be used as a valuable tool to detect M suis DNA (3,
5). The occurrence, epidemiology and genetic diversity
of M suis are currently being investigated in order to
achieve a better understanding of the M suis significance
within the swine population.
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Results
All fetuses tissues were cPCR and qPCR negative. All
sows blood samples were cPCR negative and 14 out of
80 (17.5%) from 11 different herds were qPCR positive.
The standard curve of qPCR was linear ranging from
3.28x109 to 3.28x100 copies/μL with a 0.99 square of
correlation coefficient (R2 value) and cycle threshold
(Ct) values ranging from 8.33 to 37.60. Sensitivity
analysis of qPCR showed a detection limit of 3.28x10 2
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Materials and Methods
Altogether, 188 animals were tested (sows n=80 and
mummified or stillbirth fetuses n=88) from 27 herds in
2008. All fetuses were from these 80 sows of herds with
reproductive disorders. M. suis DNA was extracted from
blood of females and liver and spleen of fetuses with a
commercial extraction kit. The cPCR reaction was
optimized, using primers for 16S rRNA gene region,
targeting a 839bp amplicon (5). The reaction mixture
was heated at 94°C for 10 min, amplified for 32 cycles at
94°C for 1 min, 53°C for 1 min, 72°C for 2 min and then
kept at 72°C for 10 min. The qPCR was performed using
primers for a 16S rRNA region, targeting a 157bp
amplicon (3). The reaction was optimized with 2μL of a
M. suis DNA plasmid (pMsuis), 12.5μL of TaqMan
Universal PCR Master Mix (Applied Biosystems), 20μM
of forward and reverse primers and 10μM of probe.
Detections were performed with an ABI Prism 7500
sequence detection system under the following conditions:
uracil-N-glycosylase was activated at 50°C for 2 min,
followed by PCR activation at 95°C for 10 min and 40
cycles of amplification (15 sec at 95°C and 1 min at
60°C). Serial 10-fold dilutions of M suis were prepared
in 10 mM Tris-EDTA buffer.

copies/μL, while cPCR detected up to 3.28x10 7
copies/μL. The specificity assay was negative with
related bacteria (M. hyopneumoniae, M. hyorhinis and M.
flocullare), only showed fluorescence with M. suis. The
reproducibility assay of qPCR had an intra-assay
variation from 1.25 to 4.62%, while an inter-assay
variation ranged from 1.43 to 5.58%.
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Introduction
The vaccination of piglets against M. hyopneumoniae is
routine in Germany. In some regions piglet infections
with H. parasuis can be severe, and co-infections with
both pathogens have been shown to increase severity of
respiratory diseases. Sow vaccination is one approach to
reduce the impact of mixed infections in sucklers. When
infections occur later in production, e.g. in weaners,
piglet vaccinations are more relevant. A study was
conducted using a bivalent vaccine (Suvaxyn®M. hyo
Parasuis; Pfizer) in sows of a piglet producing farm
where early infections in piglets with both pathogens
ware confirmed. As this vaccine is currently registered
for piglets only, the primary aim of the study was to
examine the safety of the vaccine in sows.
Materials and Methods
The piglet producing farm had a history of M.
hyopneumoniae and H. parasuis infections. 12 pregnant
sows were vaccinated intramuscularly with Suvaxyn ®M.
hyo-Parasuis 6 and 3 weeks prior farrowing (T1) compared
to a non treated control group (TC).
The safety of Suvaxyn®M. hyo-Parasuis in sows was
determined by observing the injection site, and monitoring
rectal temperature. Piglet mortality at parturition was
also assessed.
Results
Mean rectal temperature of vaccinated sows didn´t
deviate more than 0.51°C compared to control sows
(table 1). Neither local nor systemic reactions were
observed in the sows. Parturition data (table 2) show no
difference in litter size nor in dead born piglets between
groups.
Table 1. Mean rectal temperature of vaccinated (T1) and
control sows (TC)
Mean rectal temperature (°C)
40,0

T1
TC

39,5
39,0
38,5
38,0
37,5
37,0
36,5

day
0h

21

21 +4h

22
Day

23

24
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Table 2. Parturition data of vaccinated (T1) and control
(TC) sows
Number piglets
15

13.2

13.3
T1

10

TC

5
0

0.6
Live born piglets

1.0

Dead born piglets

Conclusions and Discussion
One of the most important agents in PRDC (Porcine
Respiratory Disease Complex) is M. hyopneumoniae. H.
parasuis is seen as a growing problem worldwide (3).
Palzer (2) proved a statistically significant association of
the presence of both pathogens in PRDC. Suvaxyn®M.
hyo-Parasuis, a bivalent vaccine against M. hyopneumoniae and H. parasuis licensed for use in piglets was
found to be safe in sows and their offsprings in this study.
A later phase of this study assessed product efficacy in
piglets from vaccinated sows, and analysis is on-going.
Meistermann (1) has already demonstrated, that Suvaxyn®M.
hyo-Parasuis vaccinated piglets showed better performance,
had less severe lung lesions at slaughter and required
significantly less antibiotics in the nursery phase
compared to piglets vaccinated against M. hyopneumoniae
alone. In conclusion, this study demonstrated, that
Suvaxyn®M. hyo-Parasuis is safe when administered to
pregnant sows, with no adverse impact on sow health or
piglet mortality.
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Introduction
Porcine enzootic pneumonia (PEP) is a disease of significant
importance to veterinarians and pork producers worldwide.
PEP is caused by M. hyopneumoniae and is a mild but
chronic pneumonia characterized by low mortality but high
morbidity. It affects the immune response and reduces the
ability of the host’s immune system to fight secondary
pathogens. Despite the exhaustive studies, the underlying
protein fractions of M. hyopneumoniae for induction of
inflammatory responses are not clearly understood. Therefore,
the aim of this study was to investigate the sonicated protein
fractions of M. hyopneumoniae ability to induce
inflammatory responses in murine alveolar macrophage MHS cell line.
Material and methods
M. hyopneumoniae pathogenic strain (ATCC 25934) was
cultured in Friis medium and harvested by centrifugation.
A suspension of M. hyopneumoniae in PBS was centrifuged
2000 x g and the pellets were re-suspended in 2 ml 2M
glycerol and incubated in RT for 10 min. The suspension was
homogenised in warm 2 ml water with 30-G needle,
sonicated for 15 min and finally centrifuged at 30000 xg for
20 min. Then collected the supernatant (soluble protein
fraction) in Eppendorf tube and the precipitated protein was
suspended in PBS. The protein quantity was measured using
BCA assay. Protein fractions and intact M. hyopneumoniae
were used to stimulate alveolar macrophage MH-S cell line
cultured in RPMI. Inflammatory responses in MH-S cells
were assessed by proinflammatory mRNA expressions by
RT-PCR and NO production by Griess reaction.

Figure 3. Effect of intact
M
hyopneumoniae (IM), sonicated protein
fractions on NO production in MH-S
cells. A. Cells were treated with 100
μg/mL soluble (SPT), precipitate (PPT)
and IM for 18 h. B. Dose effect of SPT and
PPT at indicated concentration. Culture
mediums were collected and the NO
concentration from the supernatant
was measured with Griess reagent.
Values correspond to the mean ± SEM
of three independent experiments. *p
< 0.05 compared to the control group.
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Discussion and conclusion
The results obtained for NO induction has also shown
consistent results with previous studies of intact M.
hyopneumoniae on NO production. However, further
examination of sonicated protein fractions of M.
hyopneumoniae-induced nitric oxide in this study revealed
significant difference in production by soluble protein
fractions of M. hyopneumoniae. This is an indicative of
higher concentration in immunogenic protein in the
cytoplasmic protein (SPT protein fraction) which is more
potent in inducing the cytokine and nitric oxide.
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Result
Cytokines and iNOS gene expression analysis in MH-S cells
stimulated with sonicated protein fractions (soluble and
precipitated proteins, SPT and PPT respectively)and intact M.
hyopneumoniae revealed an enhanced transcription of IL-1β,
IL-6, TNF-α, COX-2 and iNOS mRNAs (Figure 1). SPT
expressed higher mRNA compared to both intact M.
hyopneumoniae and PPT protein fraction.
A dose dependent correlation was recognized for expressions
of IL-6 and COX-2 mRNAs transcription for both protein
fractions, while TNF-α and iNOS mRNA expression was
independent of dose (Figure 2). At the same concentrations
SPT expressed higher mRNA compared to PPT protein
fraction.
Dose and time dependent induction of NO production in
MH-S cell stimulated by the supernatant and precipitate
fractions of M. hyopneumoniae was confirmed from the cell
culture media. The result revealed significant increase in NO
production by both protein fractions and intact M.

hyopneumoniae (Figure 3A). The soluble protein fraction had
also shown a significantly higher NO production compared to
the intact M. hyopneumoniae. A dose dependent correlation
has been also observed (Figure 3B).
In addition to the dose dependent response of the protein
fractions, a time dependent NO production was also exhibited
by MH-S cells (data not shown).
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Introduction
Only two hemoplasma species, Mycoplasma suis and M.
parvum formerly classified as Eperythrozoon suis and E.
parvum, respectively, are currently known in pigs as
causative of swine hemoplasmosis. Laboratory diagnosis
of swine hemoplasmosis has been based on microscopic
observation of the Giemsa-stained blood smears, but this
method is limited1. Here we show a real-time PCR assay
to diagnose swine hemoplasmosis from blood samples,
and evaluate the prevalence of hemoplasmas in
commercial swine farms in Japan.
Materials and Methods
Four universal primers and two species-specific primer
sets targeting 16S rRNA gene of hemoplasmas were
designed. Real-time PCR was performed in a SmartCycler
instrument with SYBR Premix Ex Taq to the six swine
blood samples infected with hemoplasmas obtained from
previous investigation2. After the real-time PCR, melting
experiment was performed. Next, we evaluated two
primer sets, consisting of a species-specific forward
primer and a common reverse primer, in the end-point
PCR assay to amplify about 500 bp region of the 16S
rRNA gene of the six blood samples. The positive
products in PCR were subjected to direct sequencing in a
3500 Genetic Analyzer and confirmed the infected
hemoplasma species. Further, we conducted real-time
PCR using species-specific primers to 119 swine blood
samples from clinically healthy pigs in 11 commercial
farms in Japan and evaluated the prevalence of swine
hemoplasmas.
Results
All the blood samples were found to be positive for
hemoplasmas by both the universal primer sets, and these
samples were divided into two groups according to the
difference of Tm levels (table.1). While using the M.
parvum specific primer set, three blood samples were
positive. In the case of M. suis specific primer set, five
blood samples were positive. Using end-point PCR with
parvum specific primers, PCR products were successfully
amplified from three blood samples. By using suis specific
primers, PCR products were successfully amplified from
five blood samples. Nucleotide sequence of PCR
products amplified with parvum specific primers was
identical to M. parvum sequence, while PCR products
amplified with suis specific primer swere identical to M.
suis sequence, respectively. Both M. parvum and M. suis
genes were detected in two out of six blood samples.
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Real-time PCR using the species-specific primer sets
revealed six (5.0%) blood samples in a (9.1%) swine
farms were positive for M. suis and 18 (15.1%) blood
samples in six (54.5%) swine farms were positive for M.
parvum. Mixed infections of both hemoplasmas were
detected in three (2.5%) blood samples.
Table 1. Tm and fluorescence peak levels of different
primer sets

Conclusions and Discussion
Real-time PCR assay using universal primers was able to
detect the hemoplasma infection in swine, but unable to
distinct the mixed infection. By using species-specific
primer sets, the prevalence of both hemoplasmas was
detected much apparently than universal primers. Mixed
infection of both hemoplasmas was revealed only by the
comparison of both species-specific real-time PCR
results. According to the epidemiological surveillance in
11 commercial swine farms, M. suis and M. parvum were
detected, and it indicated the high prevalence of M.
parvum in Japanese swine farms. It is the first report of
co-infection of swine hemoplasmas. Epidemiological
significance of M. parvum infection remained unknown.
References
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Introduction
Mycoplasma hyopneumoniae (M hyo) remains a ubiquitous pathogen in the worldwide swine population;
especially in countries with a major swine industry1. This
paper estimates the economic effects of reduced
performance due to M hyo infection in a naïve
commercial grow/finish flow in the United States.
Materials and Methods
A 2200 sow, M hyo naïve farrow to finish operation
located in the eastern corn belt of the United States was
diagnosed with M hyo in March 2010. Individual PCR’s
performed on the nasal swabs for Mycoplasma
hyopneumoniae, PRRSV and SIV were used to
determine positive results for M hyo and negative results
for SIV and PRRS virus.
Production records were evaluated comparing
performance prior to and after the M hyo break.
Parameters included average daily gain (ADG) and feed
efficiency (FE), and the economic value for extra days
on feed (overhead cost).
Economic analysis was made with the following
evaluation assumptions: average feed cost of
USD$239.42/ MT; average market animal revenue of
USD$130.00; overhead cost of days on feed of
USD$0.10 per day and a maintenance cost for feed due
to more days on feed of USD$2.49 kg per day. The
average initial weight at placement was 22.7 kg and
average market weight was 115.7 kg. For the three
parameters measured, the data were normally distributed.
Student’s T-test was used for the analysis and results
considered significant if p≤0.05.
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Table 1. Mean performance parameters pre and post M
hyo outbreak.
Naive Period

ADG

FCR

ADFI

1.99a

2.58

5.11

b

Post-infection
1.86
2.71
5.05
ab Values in columns with different letters are significantly different.

The economic analysis revealed a combined loss of
USD$7.92 per market animal in the outbreak phase. The
majority of the cost impact was due to slower gains (7.2
days longer to market weight). Treatment costs, mortality
rate and culls were not included in this study.
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Results
The M hyo outbreak significantly impacted ADG
(P=0.021). Average daily feed intake (P=0.74) and FE
(P=0.07) was not numerically improved, but failed to
reach significance based on the α set. (Table 1).

Conclusions and Discussion
M hyo and the pneumonia associated with an infection
remains a concern to the swine industry throughout the
world. The clinical signs associated with a naïve
population infected with M hyo are expressed as a
respiratory challenge. The clinical signs include but are
not limited to coughing, gaunt appearance, fever, labored
breathing and an increase in mortality if timely
treatments are not preformed1,2. Co-infections with other
primary and secondary pathogens will complicate the
diagnosis and increase costs associated with treatments.
In this M hyo and PRRS virus naïve production system,
an acute outbreak occurred in March 2010 and was
clinically expressed as respiratory disease in the finishing
age animals with reduced growth performance. Even
though antibiotic therapies (using both individual animal
and mass treatments) were utilized to control mortality
and reduced under-valued animals at market time there
still was a significant decrease in growth. This paper
illustrates what a worldwide distributed pathogen costs
when an infection occurs in a naïve swine population.
Biosecurity programs can use this economic data to show
why the effort is needed to limit entry of a major
pathogen like M hyo.
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Introduction
Cranioventral lung lesions observed at slaughter houses
can be associated with various pathogens. However in
most situations Mycoplasma hyopneumoniae is
considered to be the main organism associated with these
lesions. For many years lungs of slaughter pigs in
Quebec have been evaluated for these lesions as well as
for some other lesions like pleuritis and milk spots. This
paper reports the monthly and yearly incidence of
cranioventral lung lesions in Quebec slaughter pigs
between 2004 and 2011.
Materials and Methods
Data on cranioventral lung lesions were obtained from
Quebec slaughter pigs from 2004 to 2011 for each month
of the year. When present these lesions are evaluated as
involving less or more than 10% of lung volume. For this
8 year period, 44,009,519 pigs were evaluated for an
average of 5.5 million pigs per year.

the percentage of pigs coming from Mycoplasma-free
units. Concerning vaccination strategies, a new Mycoplasma vaccine (Ingelvac MycoFLEX, Boehringer Ingelheim) became available in Quebec in 2008. About one
third of the Quebec pigs have been vaccinated with this
product since 2009. While lung lesions did decrease
following the vaccine introduction,
the potential contribution of this vaccine to the results
obtained has not been evaluated.
Figure 1. Monthly percentages of cranioventral lung
lesions in Quebec pigs from 2004 to 2011.

Results
Figures 1 (monthly) and 2 (yearly) show the percentages
of pigs with cranioventral lung lesions of less than 10%
and more than 10% of lung volume affected for the years
2004 to 2011.
Discussion
The incidence of cranioventral lung lesions in Quebec is
slightly lower during the warmer months of the year, and
this appears to be true for lesions of less or more than
10% of lung volume affected. While not proven, this
difference could be associated directly or indirectly with
the increased ventilation and decreased aerial microbial
load in the barns during these months. However the
difference between the best and worst periods of the year
is very small, indicating that this disease in Quebec is a
year long challenge. It is also of interest to note that
since 2006, there has been a gradual decrease in the
percentage of pigs with cranioventral lung lesions in this
province. This is true again both for pigs with less and
more than 10% of lung volume affected. The reasons
explaining this decrease have not been determined.
Different factors may have an impact on the level of
enzootic pneumonia-like lesions at slaughter. These
factors include management, medication and vaccination
strategies, timing of infection in relation to slaughter,
virulence of the M. hyopneumoniae strains involved,
presence or not of other contributing organisms,
environment control and
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Figure 2. Yearly percentages of cranioventral lung
lesions in Quebec pigs from 2004 to 2011.
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Introduction
Mycoplasma hyopneumoniae (M.hyo) is the primary
pathogen of enzootic pneumonia, a chronic respiratory
disease in pigs. Infections with M.hyo are highly
prevalent in almost all swine-producing areas and the
disease causes major economic losses to the pig industry
worldwide due to the reduced performance and the
increased use of antimicrobials. Moreover, M.hyo is also
considered to be one of the primary agents involved in
the porcine respiratory disease complex (PRDC). It has
been demonstrated by polymerase chain reaction (PCR)
assays on nasal swabs that infections with M.hyo may
already occur starting as soon as 3 weeks of age in a
proportion of pigs in Spanish herds (4,5,6). Recent
studies have shown that tracheo-bronchial swabs may be
3.5 to 4.5 times more sensitive for the detection of M.hyo
than nasal swabs (2,3). The aim of the present study was
to estimate the detection rate of M.hyo infections in
Spanish piglets around weaning age by the use of both
nasal and tracheo-bronchial swabs.
Materials and Methods
The study was conducted from May to November 2011
in 47 Spanish pig herds. In each herd, nasal and tracheobronchial swabs were collected from 27 to 31 three- to
four-weeks-old piglets and tested for the presence of
M.hyo, using a nested PCR (1). The piglets within each
herd were selected randomly from as many different
sows as possible.

Table 1. Detection rate of M.hyo in nasal swabs (NS)
and tracheo-bronchial swabs (TBS) from three- to fourweeks-old Spanish piglets.
Sample
NS
TBS
NS+TBS

No. PCR- …/No. sampled (%)
herds
piglets
20 / 47
30 / 1402
(42.6%)
(2.1%)
19 / 47
35 / 1402
(40.4%)
(2.5%)
27 / 47
61 / 1402
(57.4%)
(4.4%)
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Conclusions and discussion
The results of the present study showed that there was
evidence of M.hyo infections in three- to four-weeks-old
piglets in more than the half of the studied Spanish pig
herds. In most of the positive herds, the detection rate
was between 1 and 10%. Tracheo-bronchial swabs were
shown to be slightly more sensitive than nasal swabs at
individual pig level, but this difference was not evident
at herd level.
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Results
In total, 27 out of the 47 tested herds (57.4%) and 61 out
of the 1402 tested piglets (4.4%) yielded positive PCR
results for M.hyo. The within-herd detection rate ranged
from 0.0% to 20.0% (Figure 1). The detection rate based
on the number of PCR-positive nasal swabs and the
number of PCR-positive tracheo-bronchial swabs,
respectively, is presented in Table 1.

Figure 1. Distribution of herds according to within-herd
detection rate of M.hyo in three- to four-weeks-old
Spanish piglets.
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Introduction
Vaccination is a widespread method to control
mycoplasma pneumonia. Two dose and one dose
vaccines have been used with success to reduce the
prevalence and severity of lung lesions caused by
Mycoplasma hyopneumoniae. RespiSure-ONE (Pfizer
Animal Health) recently received an indication in
Canada and the USA so it could be administered as early
as one day of age1. This will allow vaccination at time of
processing thus initiating protection prior to weaning. A
field trial to evaluate the efficacy of RespiSure-ONE
given up to 5 days of age in comparison to other
vaccination schedules was conducted in Quebec, Canada.
Materials and Methods
A pig farm positive for enzootic pneumonia with a
prevalence of cranio-ventral lung lesions (less than 10%
in severity) of 19.5% as measured by the province of
Quebec monitoring system was recruited for the trial.
Three consecutive batches of piglets were enrolled
(March 3, March 31 and April 28). Piglets within a litter
were randomly assigned to one of 3 treatment groups by
5 days of age: T1 RespiSure-ONE up to 5 days of age,
T2 RespiSure at weaning and 6 weeks later, T3
RespiSure-ONE 6 weeks after weaning. Enrollment was
as follows: 1144 pigs batch 1 (T1 n=382, T2 n=381, T3
n=381), 1199 pigs batch 2(T1 n-401, T2 n=398, T3
n=400) and 1094 pigs batch 3 (T1 n=365, T2 n=364, T3
n=365). Pigs were moved to the nursery at 3 weeks of
age for a period of 7 weeks then moved to the finisher
barn until slaughter. At the time of slaughter, pigs were
tattooed by batch and treatment groups. The date of
slaughter and carcass weight was recorded and a subset
of each treatment group (by tattoo number) was also
evaluated for lung lesions by the provincial monitoring
system (cranio-ventral lung lesions less and greater than
10%). A trained veterinarian also evaluated a subset of
each batch and treatment groups for the extent of lung
lesions. Mortality from enrollment to slaughter was also
collected by batches and treatment groups. Slaughter
weights were calculated from carcass weights. Age was
calculated from the average date of birth for the batch
and the slaughter date.
Average daily gain was
computed by dividing the slaughter weight by the age.
Slaughter data from batch 3 pigs could not be used
because of identification problems. Performance
parameters and severity of lung lesions were analyzed by
a linear model while prevalence of lung lesions and
mortality rate were analyzed by logistic regression using
treatment groups and batches as factors.
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Results
There was no significant difference between groups for
weight and age at slaughter and ADG. Overall
mortalities were 7.2%, 9.4% and 9.3% for T1, T2 and T3,
respectively(Table 1).When looked at by production
phase, mortality in the nursery for T3 (2.2 %) was 2.5
times higher than for T1 (0.9%). Prevalence of cranioventral lung lesions was not different between treatment
groups and it was also lower than historically expected
for this farm(Table 2). There was a significant effect of
treatment for extent of lung lesion which varied with
batches. Contrasts indicated a significant difference
only in batch 3 where extent of lung lesions of
T1(1.88%) was greater than T2(0.53%) and T3(0.46%).
Table 1. Production parameters for pigs having received
different vaccination protocols for M. hyopneumoniae .
TRT Mortality
ADG
Slaughter
Age
(%)
(kg)
weight (kg)
(days)
T1
7.9
0.731
139.5
189.3
T2
9.4
0.732
139.7
189.1
T3
9.3
0.732
139.3
188.7
Table 2. Prevalence and extent of lung lesions.
TRT Prevalence of Prevalence of Least square
lung lesions
lung lesions
mean lung
<10%
> 10%
lesions (%)
T1
9.3
1.3
1.17
T2
9.3
2.0
0.48
T3
7.9
0.7
0.53
Conclusions and Discussion
Vaccination of piglets with RespiSure-ONE up to 5
days of age is an attractive and effective option for the
control of mycoplasma pneumonia.
References
1. Kaiser TJ et al.:2009, Proc AASV:157.
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Efficacy of an inactivated Mycoplasma hyopneumoniae vaccine with a two week onset of immunity when
administered to MDA-positive or MDA-negative piglets at one week of age.

1
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Introduction
Mycoplasma hyopneumoniae is the primary pathogen of
the condition enzootic pneumonia, and is widespread in
pig populations and endemic in most herds throughout
the world resulting in severe economic losses. The
organism is also considered to be one of the main agents
in the porcine respiratory disease complex. Here we
assess onset of immunity provided by vaccination with
Suvaxyn MH One in MDA positive (MDA+) or negative
(MDA-) piglets at seven days of age or less.
Materials and Methods
82 MDA- pigs were enrolled in 1 study and 118 MDA+
(baseline antibody titres considerably higher than seen in
field conditions on an infected farm herd) pigs in a
second, each with three treatment groups, vaccinated
with either Suvaxyn MH One at minimum titre, Suvaxyn
MH One at twice minimum titre or saline at 1 week old;
and challenged with M. hyopneumoniae 14 days later.
Serum was collected prior to vaccination, challenge and
necropsy. Lungs were removed at necropsy (day 42) and
scored for lesions typical of M. hyopneumoniae.
Bronchial swabs and lung tissue samples were collected
at necropsy and tested by qPCR for the presence of M.
hyopneumoniae. Treatment contrasts were assessed at the
5% significance level.

Treatment
BAL
Saline
2.4 x 106
1x min.
2.37 x 105
Suvaxyn
2x min.
1.11 x 105
Suvaxyn

Contrast
n/a

Lung
9.29 x 105

Contrast
n/a

P=0.0001

7.62 x 104 P=0.0009

P=0.0001

1.41 x 105 P=0.0003

Table 4. Mycoplasma isolated in lungs of MDA+ pigs
Treatment
BAL
Saline
1.61 x 106
1x min.
1.01 x 105
Suvaxyn
2x min.
6.33 x 104
Suvaxyn

Contrast
n/a

Lung
7.24 x 104

Contrast
n/a

P=0.0001

5.17 x 102 P=0.0001

P=0.0001

2.43 x 103 P=0.0048

In both studies, pre-challenge serum antibody levels
were not significantly different among the three
treatment groups but at necropsy both vaccinate groups
had significantly greater antibody levels than controls
Conclusions and Discussion
Suvaxyn MH One administered to MDA+ or MDApiglets at one week of age reduces lung lesion scores
caused by, and the amount of M. hyopneumoniae,
isolated from lungs and bronchial swabs with onset of
immunity two weeks after vaccination.
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Table 1. Percent lung lesions in MDA- piglets
Treatment

% lesions

Contrast vs saline

Saline

10.7

n/a

1x Suvaxyn

4.0

P= 0.003

2x Suvaxyn

3.1

P= 0.0004

Table 2.

Percent lung lesions in MDA+ piglets

Treatment

% lesions

Contrast vs saline

Saline

4.8

n/a

1x Suvaxyn

1.0

P= 0.0002

2x Suvaxyn

0.5

P= 0.0000
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Results
In both studies lung lesions scores for both vaccinate
groups were significantly lower than the control group
but not significantly different from each other. The
vaccine at both doses was effective in reducing the level
of M. hyopneumoniae isolated from bronchial swabs and
lung tissues.

Table 3. Mycoplasma isolated in lungs of MDA- pigs
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Ingelvac MycoFLEX piglet vaccination - comparative performance in a large scale field observation
Teresa Coll1, Ivan Hernandez Caravaca1
Boehringer Ingelheim España S.A. Spain

1

Introduction
Piglet vaccination against Mycoplasma hyopneumoniae
(M.hyo) is a helpful tool to reduce clinical signs,
productive losses and lung lesions due to M.hyo
infection in late finishing (1, 2).
Ingelvac MycoFLEX® was introduced in Spain in early
2010 as the first and only 1ml piglet single dose vaccine
against M.hyo. The vaccine has been introduced with
success in terms of efficacy and safety (3, 4, 5) and is
one of the preferred options in the field to control M.hyo.
The objective of this field observation was to evaluate if
vaccination with Ingelvac MycoFLEX®, as an aqueous,
one-dose M. hyo vaccine, is as effective as the previous
well-established vaccination program on the study farm
using an oil-based M. hyo vaccine.
Materials and methods
Animals included were from one production system,
including pigs from 4 sow farms in the northeast of
Spain. The 4 sow farms (total of 2,340 sows) have
farrowing and nursery facilities and all the animals
weekly produced are mixed and transferred to external
grow-finishing units. All farms are positive for M.hyo,
APP and all piglets are vaccinated against PCV2 around
weaning (3 weeks of age). The production system is
PRRS positive-stable and feed and management
practices applied are the same across the farms.
Two year production data was evaluated, 60 batches
were included in 42 grow-finishing farms (18 farms are
repeated). The first group (n=37,262) includes animals
slaughtered between February and November 2010 that
were vaccinated with 2ml of Ingelvac® M.hyo at 3 weeks
of age. The second group include animals slaughtered
between February and November 2011 (n= 40,222) that
were vaccinated with 1ml of Ingelvac MycoFLEX® at 3
weeks of age. Apart from changing the M.hyo vaccine,
management practices were not changed during that time.
Descriptive and performance parameters were analyzed
using a mixed model (SAS, Cary, NC) than includes
FARM as a random effect, SEASON and VACCINATION
PROTOCOL as fixed effects. Batch was considered as
the experimental unit.
Results
Performance results in grow-finish are shown in table 1.
Mortality was reduced significantly in the Ingelvac
MycoFLEX® group (p<0.05), no other statistical
difference was observed between the groups of treatment.
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Table 1. Performance parameters in grow-finish.
Parameter

Ingelvac®
M.hyo (2010)

Pigs
Batches
Entry weight (kg)
Slaughter weight (kg)
Days in grow-finish
ADG (g/day)
FCR 18-100
Mortality (%)
Medication costs*
(€/100kg L.W.)

37,262
28
19.13
103.05
129
653
2.523
3.29a
1.79

Ingelvac
MycoFLEX®
(2011)
40,222
32
19.60
103.75
126
668
2.542
2.77b
1.67

a,b: values with a different superscript, differ significantly (p< 0.05)
*antibiotics and anti-inflammatory drugs

Discussion
Ingelvac MycoFLEX® vaccinated animals performed as
well as the ones vaccinated with the oil-based vaccine.
Mortality was significantly lower, medication costs were
slightly reduced, and ADG was numerically higher in the
Ingelvac MycoFLEX® group. No difference in lung
lesions was observed between treatments (evaluated on a
small subset of lungs, data not shown)
This two years of field experience with more than 75,000
animals, indicate that Ingelvac MycoFLEX® was as
effective as Ingelvac® M.hyo, the well-established M.hyo
vaccine that was successfully used on the farm
previously.
References
1. Done S. (1996). Pig Journal. 40-61
2. Fraile et al, (2010) Vet.Journal 184 p.326–333
3. Sanz et al., (2011) Proc. of ERPD,155.
4. Cano et al., (2011) Proc. of ERPD, 157.
5. Bak et al. (2011) Proc. 42nd AASV meet.,167.
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Mycoplasma vaccination: the integrator point of view
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1
Inga Food S.A., Spain
2
Boehringer Ingelheim España S.A., Spain
Introduction
As the causative agent of swine enzootic pneumonia,
Mycoplasma hyopneumoniae (M. hyo) is considered one of
the most important agents of chronic diseases in pig herds, as
the infection causes reduced performance1. There are several
studies focus on the efficacy of the M.hyo vaccines taking
into account mainly average daily gain (ADG), days in
finishing unit and the reduction in lung lessions2. Nowadays,
the pig production worldwide is being concentrated in less
owners and using the integration as the way of growth. In the
integration system, the integrators pay to the farmers for take
care of the pigs during different periods of the production. For
this reason, only mortality, culls, feed conversion rate (FCR)
and cost of medicines affects the production cost in these
companies. The objective of this field study was to evaluate
the efficacy of vaccination against Enzootic Pneumonia
(Ingelvac MycoFLEX®), when it is used combined with a
vaccine against PCV2 (Ingelvac CircoFLEX®) to improve
the parameters that influence directly the pig production costs
in the integrating companies.

Results
Lung health was significantly improved after FLEXcombo®
protocol implantation. No lung lesions (score=0) were
observed in 54.7% of the FLEXcombo® group while in the
CircoFLEX® group 36.7 % had no lesions (p<0.05). Thus,
the percentage of lungs with high score (>6) was 7.41% in the
FLEXcombo® group and 23.8% in the CircoFLEX group.
Mortality rate was significantly lower after the implementation
of the FLEXcombo® protocol (2.5% vs. 4.2%, p<0.05)
(Figure 1). FCR (18-100) improved in FLEXcombo®
vaccinated pigs (2.79 in FLEXcombo® group vs. 2.81 in
CircoFLEX® group). The medication costs (antibiotics) were
lower in the FLEXcombo® group than in the CircoFLEX®
group (0.404€ vs. 0.948€ per pig, p<0.05) (Figure 2). ROI on
the use of MycoFLEX was 4.1:1.
Figure 1. % Mortality p<0.05

Figure 2. Medication cost(€/pig) p<0.05

References
1. Meyns et al. (2006) Vaccine 24, 7081–7086.
2. Bak et al. (2010) Proc IPVS meeting, p140.
3. Madec et al. (1982) Proc. Journées R. Porcine France 14,
405-412.
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Discussion
The introduction of MycoFLEX® in the vaccination protocol
had a significant positive impact on lung lessions related to M.
hyo infection during the fattening phase. However, this
parameter does not have any direct economic benefit for the
integrator. On the other hand, mortality, FCR and medication
costs are directily related with the pig production cost and
were taken into account to calculate the return on investment
(ROI). The introduction of MycoFLEX® in the vaccination
program significantly reduced the mortality (39.52% of
reduction) and improved the FCR. Additionally, medication
costs were significantly reduced by 0.54€ per pig in the
FLEXcombo® group compared to the CircoFLEX® group.
Based on these improvements ROI for the use of MycoFLEX
was calculated as 4.1:1

Poster Sessions

Materials and methods
This study was conducted in a 600-sow, two sites commercial
herd in Valencia, Spain. It was negative for PRRS, positive
for M. hyo and positive for PCV2 in a subclinical form. Pigs
are weaned weekly at 3 weeks of age and are slaughtered
with 116 kilos live weight on average. Ingelvac CircoFLEX®
was being applied in the farm for more than a year. The
vaccination program was modified by the introduction of
FLEXcombo® (Ingelvac CircoFLEX® mixed with Ingelvac
MycoFLEX®) in order to evaluate the improvement of the
production parameters after introduction of M. hyo
vaccination. Two groups were studied: CircoFLEX® group:
six batches (658 pigs per batch, 3950 pigs in total) that were
vaccinated only with Ingelvac CircoFLEX® at weaning.
FLEXcombo® group: Six batches (650 pigs per batch, 3900
pigs in total) were vaccinated with FLEXcombo® at weaning
(3 weeks of age). The facilities in each group had similar
conditions (some facilities were the same for both groups),
same management of the pigs and the same veterinarian
(decided the medications).Mortality, FCR and medication
costs were registered during the fattening phase. Secondarily,
lung lesions were evaluated at the slaugtherhouse. A sample
of about a 100 pigs was scored per batch (taken from the
middle of batch). In total 583 pigs of the CircoFLEX® group
and 688 pigs of the FLEXcombo®group respectively were
individually inspected. Lung scoring followed the Madec and
Kobisch method from 0 to 283. Data were processed by
analysis of variance implemented using the GLM procedure
of SAS. Mortality was analysed using a chi-square test. The
ROI (return on investment) on the use of MycoFLEX® was

calculated by the company taking into account the differences
in FCR, mortality and medication costs and the costs for
MycoFLEX® vaccination.
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Investigation of Mycoplasma hyopneumoniae infection dynamics in multi-site systems by the use of different
diagnostic procedures
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Introduction
In the present study a longitudinal investigation of
Mycoplasma hyopneumoniae infection dynamics in
multi-site systems in Southern Germany by the use of
different diagnostic procedures was performed.
Materials and Methods
Piglets were born on different farrowing units and
vaccinated with Stellamune One®, Elanco at day 7,
weaned and transferred to nurseries at day 21. At week
10 pigs were moved to the fattening units. Diagnostic
specimens were collected at 5 nursery units (S, H, D, B
and Sc), 3 fattening units (D, Hi and W) and at slaughter.
Serology was performed on blood samples (n=12)
collected at weeks 5 and 10 in all nursery farms.
Bronchoalveolar lavage fluid (BALF) taken from the
same animals and at the same points in time as above
was investigated by PCR. Additionally 5 randomly
selected animals were necropsied in each nursery at the
same points in time as above. Apical lobes of the lungs were
examined by histopathology, immunohistochemistry and
PCR. Additionally serology was performed on 12 blood
samples taken at week 16, week 21 and before slaughter
at week 25 in three fattening units. At slaughter a lung
scoring was performed. According to this lungs were
divided in three groups (Figure 2). Apical lobes from 10
randomly selected pigs from each fattening unit were
examined by histopathology, and PCR at slaughter. In
order to rule out false positive results in PCR due to
contamination at slaughter a sample of 8 lungs was tested
additionally by immunohistochemistry.
Results
All 120 BALF and all 50 lung samples in the nursery
were tested negative for M.hyo by PCR and
immunohistochemistry. In week 10 all 60 animals were
tested seronegative. During fattening the proportion of
seropositive animals reached 97% in total. Despite
vaccination between 55 and 87% of pigs showed
macroscopic lung damage at slaughter mainly in the
apical lobes. Histopathology results were typical for
enzootic pneumonia. M.hyo was identified as the
causative agent by PCR and immunohistochemistry.

Figure 1. M. hyo seroprofiles in different farms

Figure 2. lung lesions by enzootic pneumonia

Discussion
All tested farms showed the same infection dynamics.
Seroprofiles and exclusively negative BALFs and PCRnegative lung samples before week 10 ruled out an
infection until the end of nursery. Seroprofiles and high
percentage of M.hyo induced lung lesions at slaughter
indicated infection during the fattening period. The
extent of late infection can be attributed to management
as vaccination alone can neither prevent infection nor is
it able to reduce transmission significantly1. Severity of
lung lesions varies between different fattening units.
Therefore management and housing conditions should be
controlled. In consideration that enzootic pneumonia
mainly occurs in fattening period a modification of
vaccination may also contribute to better results.
References
1. Meyns, T. et al.: 2006, Vaccine 24, 7081-7086
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Introduction
Mycoplasma hyopneumoniae (M.hyo) vaccination it is a
common practice in piglets in South American farms.
Different protocols are in place in the field, applying a
one or two dose vaccination scheme. Most common is
vaccination around weaning. However, if relevant
infection is occurring in finishing vaccination might be
carried out in the nursery as well. This field observation
compares the productive performance of a newly
available M. hyo vaccine with a one-dose and a two-dose
M. hyo vaccine established previously in the system.

Table 1. Average finishing productive performance and
finishing economic analysis for different M.hyo vaccines.
Ingelvac
MycoFLEX
N (batches)

Vaccine A
(one dose)

Vaccine B
(two dose)

8

14

8

980

961

951

FCR (kg/kg)

2.485

2.488

2.478

aFCR (kg/kg)*

2.380

2.397

2.390

Mortality (%)

2.15

2.16

2.30

Culls (%)

0.70

0.94

1.16

116.14

114.87

114.35

ADGW (g/day)

Margin over Feed
& M.hyo Vaccine
(US$/pig
marketed)

*not considered for economical analysis.
Conclusions and Discussion
Under the conditions of this field study Ingelvac
MycoFLEX performed at least as good as other M. hyo
vaccines previously used in this system, and numerically
even provided the better performance, with an economic
advantage from US$ 1.26 to 1.79 per pig versus other
one and two dose programs respectively.
References
1. Kansas State University Grow-Finishing
Recommendations. (2007). pp 11.
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Results
Animals vaccinated with Ingelvac MycoFLEX® showed
a numerical advantage of 19-29 g/day for ADGW, 10-17
g/kg for aFCR, 0.01-0.15% in mortality, 0.24-0.46% in
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Materials and Methods
A 3-site, 6000-sows, M.hyo positive, PRRS negative
production system was used for this field observation.
The system has one nursery site with 9 barns of 3000
places (two rooms each), and two finishing sites (5 km
apart) with 14 barns each. Each week of production (one
nursery room) was vaccinated with either one of three M.
hyo vaccines: Ingelvac MycoFLEX® was administered
as a one dose program at 50 days of age 1ml/IM; vaccine
B was administered as a one dose program with one
2ml/IM shot at 50 days of age; vaccine C was
administered as a two dose program with two shots of
1ml/IM each at 50 and 70 days of age. Treatment groups
were randomly allocated. At transfer to the finishing
units at about 75 days of age pigs are sorted and housed
by gender in two barns on the same site. All finishing
barns are operated all-in/all-out, using the same feed and
management practices. The experimental unit was the
finishing barn. 30 finishing barns of approximately 1470
pigs each (44206 pigs in total) were included in the study
and placed into the finishing units between January and
April 2011. M. hyo challenge in the finishing units had
been confirmed by cross-sectional serology before the
observation period started.
Efficacy parameters included average daily weight gain
(ADGW), finishing feed conversion rate (FCR), adjusted
feed conversion rate1 from 23 to 113 kg live weight
(aFCR), mortality and culls (<70 kg at 160 days of age)
during the finishing phase.
Economic benefit of vaccination was calculated
considering margin over feed and M. hyo vaccine costs
(US$/pig marketed) based on the productive
performance (FCR, mortality and culls) of the different
batches applying an opportunity-cost approach.

culls and an economical advantage of US$ 1.26-1.79
versus other one and two dose programs respectively
during the finishing phase (table 1).
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Introduction
Mycoplasma (M.) hyopneumoniae is the primary
bacterial pathogen responsible for enzootic pneumonia, a
chronic disease occurring worldwide. Despite the use of
vaccines, clinical outbreaks occur and antimicrobial
treatments become necessary. A limited number of
antimicrobials are active in vitro against M. hyopneumoniae.
The aim of this study was to determine the Minimum
Inhibitory Concentrations (MICs) of florfenicol against
recent M. hyopneumoniae isolates from the respiratory
tract of infected pigs in Europe.
Materials and Methods
A total of 95 M. hyopneumoniae isolates were collected
in 8 different European countries between 2005 and 2010.
All bacteria were isolated from the respiratory tract of
pigs suffering from respiratory disease and were
epidemiologically unrelated.
The florfenicol MICs were determined by a microdilution
method as described by Hannan et al. (2000) and Vicca
et al. (2004). The M. hyopneumoniae type strain ATCC
25934 (J strain) was used as control strain. The assays
were performed in Friis broth medium, containing
phenol red. The strains were incubated until a significant
color change occurred for the growth controls. i.e. 3 to 13
days. The MIC was defined as the lowest concentration
that inhibited the color change.
Results
The MICs of florfenicol against M. hyopneumoniae
ranged from 0.06 g/mL to 1 g/mL with a MIC50 of
0.25 g/mL and a MIC90 of 0.5 g/mL.
Conclusions and Discussion
Florfenicol demonstrated high in vitro antimicrobial
activity against all M. hyopneumoniae isolates tested.
The results are consistent with those published more than
10 years ago (1).
References
1. Hannan P.C.T. (2000). Vet. Res. 31, 373-395
2. Vicca J. et al. (2004). Antimicrob. Agents Chemother.
48(11), 4470-4472
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against porcine respiratory disease pathogens
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Introduction
Swine Respiratory Disease (SRD) is a devastating
disease of considerable economic impact worldwide and
is the leading cause of mortality in nursery and growerfinisher units. Actinobacillus (A.) pleuropneumoniae,
Pasteurella (P.) multocida and Haemophilus (H.)
parasuis are three major causative Gram-negative
bacteria. Florfenicol is an antimicrobial which has been
marketed for the treatment of SRD since more than a
decade. The objective of this study was to determine the
bactericidal activity, the post-antibiotic effect (PAE) and
the post-antibiotic sub-MIC effect (PASME) of
florfenicol
(FFC)
against
Actinobacillus
(A.)
pleuropneumoniae, Pasteurella (P.) multocida and
Haemophilus (H.) parasuis isolates from the respiratory
tract of infected pigs.

References
1. Lorian, V. 1996. Antibiotics in laboratory medicine
2. Williams and Wilkins, 351 West Camden Street,
Baltimore, Maryland 21201-2436, USA: 296-298

Materials and Methods
Time-kill curves were generated for FFC against 10 P.
multocida, 10 A. pleuropneumoniae and 7 H. parasuis
isolates. The bactericidal activity was determined by the
macrodilution method according to CLSI M26-A. It was
defined as a 3 log10 decrease of the bacterial counts
within 24h.
The PAE and PASME were determined for 3 A.
pleuropneumoniae and 3 P. multocida isolates. They
were determined after incubation at 10-fold the MIC for
an hour (PAE) followed by 24 h of incubation at a subinhibitory concentration (PASME) as described by
Lorian, 1996.
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Conclusions and Discussion
FFC demonstrated bactericidal activity against the 3
major porcine respiratory pathogens tested. It also
exhibited a significant PAE and PASME against
A. pleuropneumoniae and P. multocida isolates.
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Results
Bactericidal activity of FFC was observed for all isolates
of the 3 bacterial species tested using concentrations
equal to the MIC or maximum 2-fold the MIC of the
respective isolate.
FFC demonstrated a PAE against all P. multocida and A.
pleuropneumoniae tested between 3 and 7 h. The
PASME using 0.6-fold the MIC led to an extension up to
a bacteriostatic effect (12 to > 24 h).
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Efficacy of serum profiling for control of Mycoplasma hyopneumoniae infections on large pig farm
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Introduction
Mycoplasma hyopneumoniae, the causative agent of
enzootic pneumonia, induces a mild, chronic pneumonia
commonly complicated by opportunistic infections with
other bacteria (1). Clinically is characterized by a dry,
nonproductive cough. The presence of other clinical
symptoms, such as fever, decreased appetite, labored
breathing or prostation, is due to secondary pathogens.
M. hyopneumoniae is also considered to play a primary
role in the porcine respiratory disease complex (PRDC),
a continuing problem to swine producers (2).
Vaccination of piglets against M. hyopneumoniae is
commonly practised to minimize the economic losses.
Serum profiling is testing groups of pigs at specified ages
to detect when seroconversion to a pathogen is occuring
in the unit. The most common method is to collect
samples from several age groups on a single day. A less
common but more accurate method is to follow
individuals over time as they grow (3). The purpuse of
this study was improvement of control of M.
hyopneumoniae on one large farm by serum profiling.
Materials and Methods
In a farrow-to-finish farm with 7000 breeding animals 36
serum samples of sows and 39 serum samples from
individual animals were tested on M. hyopneumoniae.
Serum samples from individual animals were taken at
age of 2, 4, 6, 8, 11, 14, 17, 22 and 28 weeks. Piglets
were vaccinated against M. hyopneumoniae at age of 1014 days. Samples were examined for antibodies against
M. hyopneumoniae using blocking ELISA INGEZIM
MHYO COMPAC (Ingenasa).
Results
In breeding sows the seroprevalence to M.
hyopneumoniae was 83,3%. In pigs the seroprevalence
against M. hyopneumoniae was 31,5% at 2 weeks of age
and decreased to 0% at 6 and 7 weeks of age. At 11
weeks increased to 2,6% and at 28 weeks of age
increased to 86,8% (Figure 1).
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Figure 1. Serum profiling of M. hyopneumoniae

Conclusions and Discussion
Specific antibodies found at 2 weeks of age are maternal
antibodies, but prevalence (31,5%) in piglets is
unexpectedly low according to prevalence in sows.
Following vaccination with one dose product frequently
no serum antibodies are detected. Serum antibody levels
decline and pigs frequently become seronegative 4-6
weeks following vaccination (4).This is evident from our
serum profiling. Up to 25% of the pigs may express
antibodies to M. hyopneumoniae at the age of 10-12
weeks, and at the time of slaughter approximately 90%
of the animals are seropositive to the microb (5). In our
case the seroprevalence started to increase at 11 week of
age and at time of slaughter 86,8% animals had specific
antibodies. Increasing of antibodies to M. hyopneumoniae
should be due to decreasing immunity against M.
hyopneumoniae and result of infection with M.
hyopneumoniae. According to serum profiling second
vaccination around 11-14 weeks of age can be proposed.
References
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2. Thacker EL, 2006. In: Straw BE, eds. Diseases of
swine. 9th ed. Ames: Iowa State University Press,
701-17.
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Introduction
Actinobacillus (A.) pleuropneumoniae is the etiological
agent of a porcine pleuropneumonia and have great
economic importance to the global swine industry2. At
present, 2 biobars and 15 different serotypes have been
described1. Early detection of disease and identification
of the causative serotype are very important in
controlling the spread of pleuropneumonia in pig herds
and the initial proper treatment. In this study, we
conducted to investigate the causative serotypes and
pathologic studies for porcine pleuropneumonia in Jeju.
Materials and Methods
From 2007 to 2011, a total of 50 pleuropneumonia cases
of 24 pig farms were selected from pig lungs submitted
to the College of Veterinary Medicine, Jeju National
University using polymerase chain reaction (PCR)
analysis. Collected lungs were fixed in 10% neutral
phosphate-buffered formalin and processed for
histological examination. To clarify the origin of oat
cells, the characteristic cell in zonal necrosis of
pleuropneumonia, immunohistochemistry (IHC) using
CD3, MHC class Ⅱ and lysozyme antibodies was
applied in replicated lung sections. The serotype of A.
pleuropneumoniae in lung lesions was analyzed by PCR
methods. And the susceptibility of A. pleuropneumoniae
isolates to 12 antibiotics was determined by disc
diffusion test.

Type 2

Type 5

Type 2 & 5

Total

No. of cases

3

46

1

50

%

6

92

2

100

Table 2. Susceptibility of A. pleuropneumoniae isolates
to antimicrobial agents
Antimicrobial
agents
Amoxicillin /
clavulanic acid
Ampicillin
Colistin
Gentamicin
Penicillin
Enrofloxacin
Trimethoprim /
Sulfamethoxazole
Ceftiofur
Lincomycin
Lincospectin
Tiamulin
Tylosin

Disc
content
(㎍)

No. of isolates
R

I

S

Total

Sensitivity
(%)

20/10 ㎍

1

1

26

28

96.4

20 ㎍
10 ㎍
10 ㎍
10 U
5 ㎍
1.25/
23.75 ㎍
30 ㎍
19 ㎍
15/
200 ㎍
30 ㎍
150 ㎍

19
1
8
22
4

1
7
12
3
2

8
20
8
3
21

28
28
28
28
27

32.1
96.4
71.4
21.4
85.2

3

3

22

28

89.3

0
8

3
10

22
10

25
28

100
71.4

1

3

22

26

96.2

3
22

2
2

23
4

28
28

89.3
21.4

Conclusions and Discussion
The results of this study demonstrated that A.
pleuropneumoniae serotype 5 was the predominant
isolates at the porcine pleuropneumonia in Jeju and the
origin of oat cell was more closely associated with
pulmonary macrophage than other inflammatory cells in
lung.
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Results
Grossly, unilateral distribution of hemorrhagic or
necrotic pneumonic lesions was more common than
bilateral distribution in lungs. In peracute or acute cases,
histopathologic changes were characterized by necrosis,
hemorrhage, neutrophils infiltration, vascular thrombosis,
widespread edema and fibrinous exudates. Following the
acute response, macrophage infiltration, marked fibrosis
around zonal necrotic areas, and marked fibrous pleuritis
were characteristic in chronic cases. According to IHC,
the oat cells were slightly positive to MHC class Ⅱ and
lysozyme. A total of 50 porcine pleuropneumonia were
associated with A. pleuropneumoniae serotype 5 in 46
cases (92%), serotype 2 in 3 cases (6%), and both 2 and
5 in 1 case (Table 1). More than 90% of collected
isolates showed high sensitivity to ceftiofur, amoxicillin,
and colistin (Table 2). However, ampicillin, penicillin,
and tylosin showed low susceptibility.

Table 1. Results for serotype analysis of A.
pleuropneumoniae using PCR method.
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Expression and characterization of fusion protein composed of Mycoplasma hyopneumoniae P97 adhesin R1
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Introduction
Mycoplasma hyopneumoniae (Mhp) causes enzootic
pneumonia in pigs. Mhp leads to major economic loss by
affecting production, increasing medication costs and
occasional mortality of animals3. Commercial vaccines
commonly used to control the infection are adjuvanted
bacterins. These vaccines alleviate clinical symptoms
and lung lesions but are unable to eliminate or prevent
colonization of Mhp3. P97 is an important adhesin that
mediates the adherence of Mhp to swine cilia2, 4. The
objective of this study was to produce a recombinant
chimera (rLTBR1) composed of containing the R1 repeat
region of P97 adhesin of Mhp (R1) and B subunit of the
heat-labile enterotoxin of E. coli (LTB).
Materials and Methods
Genomic DNA of Mhp 7-25 (Korean field isolate) was
isolated using Genomic DNA extraction Mini kit (RBC
Biosciences). Genomic DNA of enterotoxigenic E. coli
was obtained by boiling method. R1 repeat region of p97
and ltb from E. coli were amplified and fused according
to previously described method1. The fusion product was
transferred into pDEST42 vector by Gateway LR
Clonase II Enzyme Mix according to manufacturer’s
protocol. The recombinant protein was induced at OD
0.6 (600 nm) with 1mM IPTG for 3 hours (37 o C).
Expressed protein was purified by HisPur Ni-NTA
affinity chromatography according to manufacturer’s
instructions. Finally rLTB1 was evaluated by SDSPAGE and western hybridization.
Results
The recombinant plasmids were characterized by colony
PCR and DNA sequencing. R1 repeat from strain Mhp 725 was found to contain 11 copies of nucleotide
sequence that encode for 5 amino acid tandem repeats.
The estimated size for rLTBR1 is 25.5kDA (Dnastar
Lasergene 7.0.0). E. coli BL21(DE3) transformed with
pDEST42- ltbr1 produced the proteins of approximately
29kDa and 35kDa (Figure 1A). This slower migration of
rLTBR1 has been reported previously1. rLTBR1 was
purified by HisPur Ni-NTA affinity chromatography to
high purity (Figure 1B). Finally, the recombinant protein
was characterized by PAb anti 6X his antibodies (Figure
1C).
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Figure 1. (A) Induction of rLTBR1 with 1mM IPTG. (B) NiNTA purified rLTBR1 (C) Western blot analysis of rLTBR1
with PAb anti 6X his antibodies. M – Protein marker; NI –
Non-induced culture; I – Induced culture; E1- Elute1 from NiNTA chromatography.

Conclusions and Discussion
The present study describes the successful production of
rLTBR1. P97 is important for Mhp attachment to host
cilia and plays an important role in disease pathogenesis2.
The systemic and local immunogenicity of rLTBR1 will
be further studied in the mice. Finally, the rLTBR1 will
be examined for a candidate of subunit vaccines to
prevent infection of Mhp in pigs.
References
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Materials and Methods
The trial was performed on a 500-sow farrow-to-finish
herd of pig house of slurry system in southern-central
Korea. Himmvac Donoban®-GMS is multivalent
inactivated vaccine containing M.hyopneumoniae,
Haemophilus parasuis 1,4 & 5 and Streptococcus suis
type 2 bacterins with a special O/W adjuvant. To
evaluate safety profile, 30 piglets at the age of 7 days
were vaccinated with 4.0ml of Himmvac Donoban-GMS
and observed signs of local or systemic reactions within
1 hour post vaccination. In addition, it were monitored
injection site and respiratory problems for 21 days after
vaccination. The change of body temperature was
evaluated between before vaccination and 12 hour post
vaccination. In efficacy test, five pregnant sows were
randomly allocated to vaccinated with Himmvac
Donoban®-GMS (n = 3) and control group (n = 2). Thirty
one-week old piglets from vaccinated sow were allocated
to vaccination groups, and twenty piglets sourced from
control sow were elected as control (placebo) groups.
Vaccination group: 30 piglets, vaccinated with 1ml
Himmvac Donoban®-GMS by IM and boosted 2ml
vaccination at 3 weeks of age. However the same doses
of saline were inoculated to the control group. 10 piglets
of each group were bled at pre-vaccination, 5, 7, 11, 15
weeks of age to evaluate the antibody titers using ELISA
or agglutination test against M.hyopnuemoniae,
H.parasuis and S.suis. The data were analyzed by T-test
using SAS® 9.2 software.

Figure 1. Comparison of antibody titers between two groups.

Discussion
According to the results, it had been demonstrated that
Himmvac Donoban®-GMS was safe vaccine without
local or systemic reactions. And all piglets vaccinated
with Himmvac Donoban®-GMS had got the successful
seroconversion, no outbreak of the clinical signs and
high-level of antibody titers against M.hyopneumoniae,
H.parasuis and S.suis. Himmvac Donoban®-GMS would
be the effective tools for saving labor cost and
vaccination cost under co-infected or complicated field
conditions.
References
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Results
There were not any local or systemic reactions such as
dyspnea, irregular breathing, depression and vomiting
within 12 hour post vaccination even though double dose
inoculation. And neither observed the swelling, pus and
necrosis in injection site and respiratory problems for 21
days post-vaccination. There were statistically significant
differences between vaccine and control group either for
ELISA or agglutination titers before pre-vaccination
(p<0.05). After booster vaccination, antibody titers of
M.hyopneumoniae, Haemophilus parasuis 1, 4 & 5 and
Streptococcus suis type 2 of vaccination group had been
significantly increased rather than pre-vaccination and
placebo group. Moreover, it was found the high-level of
antibody titers were maintained until 11 weeks of age.
No clinical signs of M.hyopneumoniae, H. parasuis and
S.suis infection were detected in any vaccination group
(Figure 1).
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Introduction
Mycoplasma hyopneumoniae, Haemophilus parasuis and
Streptococcus suis are the most frequently infected
pathogens in most commercial production systems
around the world. In the field condition, pigs have been
subjected to co-infections with PRRS virus, PCV2 virus
and lots of different infectious agents including these
pathogens[1]. M.hyopneumoniae as a secondary or coinfectious might make worse the clinical symptoms
under latent PRRS virus or pathogenic PCV2 infection.
The typical lesions infected by H.parasuis have always
found in the stressful conditions including PRRS virus or
PCV2 infections. In addition, the symptoms occurred by
S.suis might been enhanced by PRRSV and PCV2 virus
leading to bacterial septicemia or meningitis. The
multivalent bacterin vaccine could simplify herd
management and improve animal welfare under these
complicated virus or bacteria infections.

IPVS 2012 KOREA
BP-351

| Bacteriology & Bacterial Diseases-MYCOPLASMA HYOPNEUMONIAE|

Evaluation of two different vaccination schemes against M. hyopneumoniae
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Introduction
The aim of the current study was to compare the efficacy
of two vaccination programmes to control PCV2 and M.
hyopneumoniae in pigs slaughtered at 9 month of age.
The single application of the mixture of Ingelvac
CircoFLEX® and Ingelvac MycoFLEX® was compared
to the separate application of Ingelvac CircoFLEX® and
a two-dose Mycoplasma hyopneumoniae (M. hyo)
vaccine.
Materials and Methods
A side-by-side study was performed in a 700 sow
multisite farm. Pigs were randomly allocated to two
treatment groups at 3 weeks of age and weaned at 28
days of age. Average weaning weight was 8.1 kg. Pigs
in the FLEXcombo group (n=501) received a single dose
(2 ml) of the mixture of CircoFLEX® (CF) and
MycoFLEX® at 3 weeks of age, while pigs in the 2-ds
M hyo group (n=486) received 1 ml of Ingelvac
CircoFLEX® at 3 weeks followed by 2 ml of Suvaxyn®
M Hyo at 4 and 7 weeks of age. Serum samples were
taken from 30 pigs/group at 4, 10, 19, 27, 32 and 40
weeks and tested for antibodies against M.hyo, PCV2,
PRV, PRRSv and SIV. Samples were tested by PCR for
PRRSv antigen. Losses (mortality + runts) were recorded
separately for the nursery, growing and finishing period.
Wean-to-finish ADWG was calculated per individual pig
based on the individual caracass weight. Lung lesion
scoring (1) was performed on 443 pigs in the FLEXcombo
group and 431 pigs in the 2-ds M hyo group. Under the
conditions of the Italian pork production a lung lesion
score of less then 1,35 is considered to be low (2). The two
vaccination programmes were compared economically
based on the costs for losses and for the vaccination.
Costs for losses were calculated using the opportunity
cost approach and took into account the mortality in the
different production phases. Costs for vaccination
included the vaccine and the cost of application.
Results
Seroconversion to PRRSv and PRV occurred between 10
and 19 weeks of age, while M.hyo antibodies appeared at
19 weeks of age. No seroconversion for SIV was
detected during the course of the study. Only few pigs
became IgG positive for PCV2 in grow-finishing (max.
10%). PRRSv antigen was detected by PCR at 4, 10 and
19 weeks of age. Performance and slaughter check
results are summarized in table 1. Costs for losses were
0.56€ lower in the FLEXcombo group compared to the
CF+2-ds M hyo group. Vaccination costs were 0.10€
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higher for FLEXcombo, resulting in an overall economic
advantage of 0.46€ per pig sold in favor of FLEXcombo.
Table 1. Performance and slaughter check results.
Nursery losses (%)

FLEXcombo
2.6

Parameter

2-ds M hyo
1.9

Losses in growing (%)

3.1

1.7

Losses in finishing (%)

4.0

5.5

Total losses (%)

9.4

8.8

ADWG wean-to-slaughter (g/day)

594

589

Days at slaughter (average)

279

282

Carcass weight (kg)

131.1

131.3

Lung lesion score

1.34

0.76

Discussion
No relevant differences in performance or slaughter
lesions were observed between the two vaccination
schemes. As the same PCV2 vaccine was used in both
groups and M hyo challenge in finishing was confirmed
by serology, the results indicate that a single dose of
Ingelvac MycoFLEX® was as effective to control M hyo
as the two-dose M. hyo vaccine. The lung lesion score
was slightly higher, but still low, in the single dose
vaccinated animals, and the difference did not have an
effect on the performance, as reflected in the ADWG,
which was actually higher in the FLEXcombo group.
Total losses were similar in both groups. However,
losses occurred later in the 2-ds M hyo group, which
resulted in an economic advantage of 0.46€ for each
FLEXcombo vaccinated pig.
References
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Introduction
Mycoplasma hyopneumoniae (M.hyo) – one of the main
pathogens of the Porcine Respiratory Disease Complex
(PRDC) – is still important in modern intensive swine
farming in Europe [1]. Diagnosis of mycoplasmal
infections can be performed using different approaches:
clinical signs, slaughterhouse checks of affected lungs,
serological examinations of relevant animal groups or
direct identification of the pathogen through polymerase
chain reaction (PCR) techniques. For this purpose,
various sampling sites have been used throughout recent
years, such as nasal swabs, tonsil scrapings and bronchoalveolar lavage fluids. Recently, a new sampling
technique has been developed and validated for use in
pigs, namely the tracheo-bronchial swab (TBS)
technique [2]. The aim of the present study was to obtain
data on distribution of M.hyo infection throughout closed
pig herds in the Netherlands using the TBS technique.
Sampling was mainly focused on early diagnosis, since
piglets can already be infected during suckling through
the sow [3,4,5,6] and further spread of infection occurs
after weaning [7,8].

Age group
3-5 w
6-11 w

# positive
herds
15/55
16/37

% positive
herds
27.3
43.1

# positive
pigs
54/1120
80/700

% positive
pigs
4.8
11.4

Discussion
In our study, the individual animal prevalence at 3-5
weeks of age were higher (4.8%; range 0-20%) as
compared to the study of Villarreal and coworkers
[6]using nasal swabs (3.3). This difference could be
explained by the use of the more sensitive TBS technique.
Furthermore, in the study of Villarreal et al., 2010 [5],
only pig farms with typical clinical signs related to
M.hyo were selected, whereas in our study, inclusion
criteria did not require specific clinical respiratory
problems. The results of the PCR testing of the TBS of
the older piglets revealed an increasing prevalence of
M.hyo during the post-weaning period, which is in
accordance with other studies [7,8]. The prevalence of
M.hyo in the Netherlands went up from 4.8% (3-5 weeks
of age) to 11.4% (6-11 weeks of age).
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Materials and Methods
Fifty-eight closed pig farms were randomly selected
through regular contacts with local veterinary practices.
Following inclusion criteria were installed: at least 200
sows and no specific clinical problems with M.hyo in
fattening pigs. In every pig herd, at least 30 piglets were
sampled in two age groups. The standard sampling
protocol included 20-30 piglets at 3-5 weeks of age and
10-20 piglets in the 2nd half of the nursery stage (6-11
weeks of age). TBS were collected following fixation of
the piglets and TBS was introduced through the mouth,
glottis and passed through the trachea up to the tracheobronchial split. Mucus was collected at this location and
suspended into 1 mL of buffered saline solution and
stored fresh until analysis. Real-time PCR (RT-PCR)
analysis was performed according to the standard
operating procedure of the laboratory (IVD GmbH,
Hannover, Germany) [9] and PCR results were reported
as negative or positive for the presence of M.hyo. The
detection limit of the RT-PCR test was set at 300 DNA
copies of M.hyo per mL of TBS suspension.

Results
Table 1. Results of RT-PCR on M.hyo expressed as
numbers and percentages of positive herds and pigs.
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Introduction
MICs of several groups of antibiotics against
Mycoplasma spp. gradually increased in the recent
years. Drugs of choice for Mycoplasma treatment are
pleuromutilins, tetracyclines, macrolides, lincosamides,
and fluoroquinolones1,5,6. Objective of this study is to
evaluate the AB MICs and resistance of Mycoplasma
hyopneumoniae (MH), M. hyosynoviae (MHS) and M.
hyorhinis (MHR) strains isolated from pigs in Thailand.
Materials and Methods
Isolations of MH, MHS, and MHR from clinical field
cases were used as test samples. The reference strains
of MH, MHS and MHR were J, S-16, and BTS7,
respectively. Serial broth dilutions of antimicrobials were
100-0.049 µg/ml for doxycycline (Dox) and enrofloxacin
(Enro) and 12.5 -0.006 µg/ml for lincomycin (Lin),
tiamulin (Tia), tylosin (Tylo) and valnemulin (Val). MIC
test was conducted by the microtiter dilution method.
After incubating at 37◦C for 7 days, mycoplasmal growth
was observed by color change of broth. The lowest
antimicrobial concentration inhibiting mycoplasmal
growth was recorded and calculated for MICs.
Breakpoints were used for evaluation of the resistance
(R) and susceptibility (S) in percentage of the isolation
number2,3,4.
Results
MICs and percentage of susceptibility and resistance are
illustrated in Tables 1-3 for MH, MHS and MHR,
respectively.
Table 1. MIC, susceptibility (%) and resistance (%) of
MH to six antimicrobials (AB)
AB

M. hyopneumoniae (N=26)
Range

MIC50

MIC90

J

%R

%S

Dox

0.78-6.25

1.56

3.12

0.78

0

96.2

Enro

0.39-3.12

0.78

3.12

0.19

34.6

38.5

Lin

0.097-0.78

0.19

0.39

0.39

0

100

Tia

0.024-0.19

0.097

0.097

0.097

0

100

Tylo

0.024-0.39

0.097

0.19

0.19

0

100

Val

<0.006

<0.006

<0.006

<0.006

0

100
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Table 2. MIC, susceptibility (%) and resistance (%) of
MHS to six antimicrobials (AB)
AB

M. hyosynoviae (N=9)
Range

MIC50

MIC90

S-16

%R

%S

Dox

3.12-100

12.5

100

0.78

11.1

11.1

Enro

0.78-6.25

1.56

6.25

1.56

33.3

0

Lin

0.049-1.56

0.19

1.56

0.39

0

100

Tia

<0.0060.049

0.012

0.049

0.012

0

100

Tylo

0.78-3.12

1.56

3.12

0.049

0

33.3

Val

<0.006

<0.006

<0.006

<0.006

0

100

Table 3. MIC, susceptibility (%) and resistance (%) of
MHR to six antimicrobials (AB)
AB

M. hyorhinis (N=104)
Range

MIC50

MIC90

BTS7

%R

%S

Dox

<0.049-12.5

1.56

6.25

0.39

0

87.5

Enro

<0.049-50

1.56

25

0.78

44.2

6.7

Lin

<0.006->12.5

0.78

3.12

0.78

6.7

93.3

Tia

<0.006-1.56

0.19

0.39

0.19

0

100

Tylo

<0.006->12.5

1.56

12.5

0.19

28.8

16.3

Val

<0.006-0.024

<0.006

0.012

<0.006

0

100

Discussion
The study shows that the three tested Mycoplasma spp.
are 100% susceptible to the Pleuromutilins (Tiamulin
and Valnemulin) but less susceptible to Enrofloxacin.
Resistance of MHS and MHR caused higher AB MICs
than MH. In conclusion, the susceptibility profile of
Mycoplasma spp. to groups of ABs differs. The prudent
use of antimicrobials should be emphasized.
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Comparison of isolates of Mycoplasma hyopneumoniae lesions in lungs and bronchial explants
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Introduction
Porcine enzootic pneumonia caused by Mycoplasma
hyopneumoniae continues to produce significant
economic losses to swine producers. Mycoplasma
hyopneumoniae is also considered to play a primary role
in the porcine respiratory disease complex (PRCD). 3,4
Diagnostic tests for M. hyopneumoniae are essential for
developing cost-effective prevention and control, the
macroscopic lesions associated with mycoplasmal
pneumonia combined with the onset of clinical disease
and coughing lead to the suspicion of Mycoplasma
hyopneumoniae infection, but is not specific for
mycoplasmal pneumonia. The gold standard for
detection of Mycoplasma hyopneumoniae has been
culture of the organism., isolation of the organism is
difficult due to its requirement specialized media (Friis
medium), slow growth properties and lack of experience
and capabilities to perform culture diagnosis of swine
tissue samples (Kurth et al., 2002; Thacker 2006).
Polymerase chain reaction has an inherent advantage
over other diagnostic methods because it is ideally suited
for detection of fastidious organisms such as
Mycoplasma.3 The purpose of this work was to grow M.
hyopneumoniae by the “classical” method and compare
them with bronquial explants by Polymerase Chain
Reaction (PCR).

Table 1. relation of isolations of Mycoplasma
hyopneumoniae from the 30 samples of lung tissue
compared to the bronchial explants.
Method
Lung
tissue
Bronchial
explant

Apical
right
lobe

Apical
left
lobe

Cardiac
right
lobe

Cardiac
left lobe

Accesory
lobe

30/19

30/17

30/15

30/19

30/8

30/23

30/22

30/21

30/24

30/11

Samples tested/positive cultures.

The isolation of M. hyopneumoniae by the routine
procedure consists of macerating the consolidated tissue
in Friis médium or other médium for micolasmal
isolation such as Eaton allowed the isolation in 56% of
the cases, while with the bronchial explants we suceded
in 67% of the cases. (Table 1). We found a 50% or
higher cases possitive to Mycoplasma hyorhinis And we
don?t know the role of this mycoplasma in pig
Micoplasmal pneumonia.
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Materials and Methods
Thirty pneumonnic lungs were collected at a TIF (type
Inspection Federal) abattoir, based
on typical lesions
of Mycoplasmal infection in its acute phase. The four
anterior lobules were examined and tissue samples were
collected for culture. The Friis Medium was prepared in
liquid and solid forms.2 Each sample was processed in
the classical way and 0.5 ml of tissue was inoculated into
4.5 Ml of Friis medium and identified as 10 2, further
dilutions were made to 104. The alternate method was to
inoculate a section of bronchus from each lobule, which
had been previously dissected into 4.5 Ml of liquid
medium identified as a 102 dilution and each inoculated
tube was carefully starred. All inoculated samples were
incubated at 37°C for 7 days. Afterwards all of the
previouly inoculated lung samples were inoculated into
solid Friis médium, incubated at 37°C, with 5% CO2 for
5 to a 6 days.1 The suspect colonies were prepared for
PCR identification using the specific primers for M.
hyopneumoniae3

Results and Discussion
The growth of these microorganisms is extremely
difficult, since require very rich media (Yeast extract, pig
and horse sera), where other bacteria that inhibit
Mycoplasma growth take over. For this reason it is usual
to add inhibitors such as Penicillin and Thallium Acetate.
Since the biochemistry of these bacteria is irregular, they
are identified by serologic techniques. The most common
are the growth inhibition test and immunofluoresence.
The PCR is a more recent development for a rapid
identification of micoplasma colonies3,
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Impact of two different Mycoplasma hyopneumoniae vaccination protocols on the level of lung lesions in a multisite production system
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Introduction
Aim of this study was the comparison of a one-dose (1ds) Mycoplasma hyopneumoniae (M. hyo) vaccination
protocol and a two dose (2-ds) regime in farms with a
high infectious pressure of M. hyo and other respiratory
pathogens.
Materials and Methods
The study was conducted in a multisource-multisitesystem in Southern Germany, involving 14 sow farms, 2
nursery and 2 finishing units. Group 1 and 2 pigs were
weaned on the same day (28 days of age) from different
sow farms and were transferred to the same nursery
where they were kept comingled (Table 1). At 11 weeks
of age pigs were moved to finishing units C and D.
Group 3 and 4 pigs were weaned 3 weeks later (next
batch) and handled in the same way, but vaccination
protocols on sow farms were interchanged and pigs were
kept in a different nursery site. Group 1 and 4 pigs were
vaccinated with a 1-ds M. hyo bacterin and a PCV2
vaccine at an age of 17 to 19 days of life. Groups 2 and 3
were vaccinated with a 2-ds M. hyo vaccine on days 7
and 21, and with a PCV2 vaccine on day 21. Different
groups were ear-tagged with different colours in a
blinded way. 10 Pigs per group were screened for M. hyo
and other respiratory pathogens at an age of 6 and 9
weeks by blood sampling and bronchoalveolar lavage
(BAL). 5 pigs per group were necropsied at 6 weeks of
age. Randomly selected lungs (n=505) were scored at
slaughter. Lung lesion score was measured according to
the weighting formula published by Christensen et al.
1999.1
Table 1. Study design
Grp

Sow farm

Nursery

Finishing

Treatm

# pigs

1

1-5

A

C/D

1-ds

1356

2

6-14

A

C/D

2-ds

1171

3

1-5

B

C/D

2-ds

1273

4

6-14

B

C/D

1-ds

1365

Results
M. hyo was detected by rising ELISA titres and by PCR
positive BALs. Additionally, Swine influenza virus,
PRRSV, PCV2 and H. parasuis were found. Lung scoring
results are summarized in table 2.
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Table 2. Lung lesions scoring
Total

1-ds

2-ds

Farm C

7.4%

7.7%

6.6%

Farm D

4.7%

4.9%

4.6%

Lung samples with lesions typical for enzootic
pneumonia showed characteristic histopathology and
M.hyo was identified by PCR and immunohistochemistry
regardless of the vaccination protocol applied to the
animals.
Discussion
Despite high infectious pressure different vaccination
protocols did not result in relevant differences regarding
lung lesion score, histopathology and molecular
biological findings. In conclusion the 1-ds vaccine
provided the same level of protection as the 2-ds
vaccination. This is in accordance with Baysinger et al. 2
who found no significant differences in lung lesions
between a 1-ds and a 2-ds M. hyo vaccine. On the other
hand the data are suggesting, that the finishing unit had a
relevant influence on the lung lesions, if differences in
lung lesions above 2% are considered as possibly
relevant. Despite the fact that the pigs in the two
finishing units originate from the same production
system the percentage of lung lesions was higher in farm
C. This confirms the importance of factors like housing
conditions, biosecurity and the control of other diseases
occuring in the growing and finishing units for the
control of enzootic pneumonia as reported by Maes et
al.3 In the meantime the multisite production system
replaced the former 2-ds scheme by implementation of
the 1-ds protocol.
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Efficacy of florfenicol injection in the treatment of Mycoplasma hyopneumoniae
induced respiratory disease in pigs
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Introduction
Mycoplasma hyopneumoniae plays a primary role in
enzootic pneumonia, a chronic respiratory disease that
occurs worldwide (1). Moreover, M. hyopneumoniae is
considered one of the primary agents involved in the
porcine respiratory disease complex, often accompanied
by infections with both secondary bacteria and viruses
(1). Infections lead to reduced performance, increased
antimicrobial use and extra costs for control measures
such as vaccination (2). The control of M.
hyopneumoniae infections should be based on optimizing
housing and management practices, antimicrobial
medication and/or vaccination (2). However, even in
vaccinated pigs, clinical outbreaks may occur and
antimicrobial medication may be necessary. This study
aims to investigate the efficacy of florfenicol applied
intramuscularly once to piglets for the treatment of an
experimental M. hyopneumoniae infection. The use of a
single injection at onset of disease provided it is effective
to treat M. hyopneumoniae infections in pigs, could
significantly reduce the consumption of antimicrobials in
pig herds in comparison with oral treatments which are
usually established for extended periods of time.

Table 1. Clinical, performance, pathological, bacterial
and serological parameters in TG and PCG.

Parameter
TG
PCG
RDS (D14 to D28)
8.72±7.94A
17.10±12.26B
ADG (g/day/pig) (D14 to D28)
341 ± 120A
275 ± 127A
FCR
1.69
2.03
Mortality rate
0.00A
10.00A
A
Macroscopic LLS
4.51±3.87
5.94±3.47A
A
Microscopic LLS
3.85±0.65
3.72±0.67A
% Air Analysis
21.94±6.28A
22.20±5.31A
IF
0.92±0.73A
0.95±0.65A
qPCR
8.2E4±1.8E5A 5.5E4±8.4E4 A
% of pigs serologically positive
14.3%A
26.3%A
for M. hyopneumoniae
A,B
: Different superscripts between treatments were significantly
different (P<0.05).
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Discussion
All infected pigs were positive by PCR in BAL fluid,
indicating that challenge infection was successful and
that the treatment was able to decrease but not to
eliminate M. hyopneumoniae from the lungs. The latter
confirms previous reports, stating that antimicrobial
treatment does not eliminate the pathogen from the lung
tissue. In conclusion, the tested florfenicol formulation,
when administered intramuscularly as a single dose of 30
mg/kg bodyweight, was effective in significantly
reducing the clinical respiratory symptoms in pigs
experimentally infected with a highly virulent M.
hyopneumoniae strain. In addition to treatment, the
prevention or control of M. hyopneumoniae infections in
pig herds remains important.
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Materials and Methods
Forty-nine, 3-week-old, M. hyopneumoniae-free piglets
were allocated to 3 groups (Day 0, D0): treatment (TG,
n=22), positive control (PCG, n=22), both inoculated
endotracheally with a highly virulent M. hyopneumoniae
isolate (MIC 0.25 µg/ml); and negative control (NCG,
n=5). At onset of disease (D14), TG received a single
injection of florfenicol (30 mg/kg; Nuflor Swine Once®).
All pigs were euthanized 4 weeks post-infection (D28).
The efficacy of florfenicol was assessed by clinical
[respiratory disease score (RDS)], performance [average
daily weight gain (ADG), feed conversion ratio (FCR)
and mortality] and post-mortem parameters [macroscopic
and microscopic lung lesions score (LLS), % of air
analysis, immunofluorescence (IF)]. Blood and bronchoalveolar lavage fluid (BALF) samples were collected to
determine the presence of M. hyopneumoniae, using
ELISA and quantitative PCR (qPCR). Data were
analyzed using ANOVA (continuous variables) or chisquare test (yes/no variables).

Results
Seroconversion against M. hyopneumoniae occurred
during the experiment. Results (Table 1) showed that the
treatment was efficacious for improving clinical
respiratory symptoms.
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Efficacy of a vaccination against Mycoplasma hyopneumoniae at 1 week of age under field conditions
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Introduction
Mycoplasma hyopneumoniae (M.hyo) is the primary
pathogen of enzootic pneumonia, a chronic respiratory
disease in pigs. Moreover, M.hyo is considered to be one
of the primary agents involved in the porcine respiratory
disease complex (PRDC). It has been demonstrated that
infections with M.hyo may already occur starting from 3
weeks of age (1,4,5). Stellamune® Once (Elanco Animal
Health) is the only one-shot M.hyo vaccine that has been
shown to provide a protective immunity starting from 3
weeks of age, following its administration at 1 week of
age (3). The objective of this study was to confirm the
efficacy of this vaccination schedule under field
conditions by comparing its performance with another
one-shot M.hyo vaccine administered at 3 weeks of age.
Materials and Methods
The study was conducted in a farrow-to-finish herd in
Spain. Before the start of the study, piglets were
vaccinated against M.hyo with a one-shot vaccine at 3
weeks of age. Two consecutive batches were included.
The piglets of each of the two batches were randomly
divided into two groups: one group (n=511 pigs) was
vaccinated with Stellamune® Once at 1 week of age and
the other group (n=512 pigs) was vaccinated with a oneshot M.hyo vaccine (designated vaccine A) at 3 weeks of
age. The piglets of both groups were vaccinated against
porcine circovirus type 2 at 3 weeks of age using the
same vaccine. The efficacy of both M.hyo vaccines was
evaluated using clinical [mortality, lung lesions scores at
slaughter (2)] and growth performance parameters
[average daily weight gain (ADWG), feed conversion
ratio (FCR), carcass weight at slaughter].
Results
The results of the study are summarized in Table 1. No
respiratory signs were observed during the study. There
were no significant differences in the studied parameters
between the two groups, except for the carcass weight
which was 1 kg higher in the pigs that had been
vaccinated with Stellamune® Once at 1 week of age
(P<0.05).
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Table 1. Clinical observations and growth performances
in the fattening period following two different vaccination
schedules against M.hyo.
Parameter

Stellamune® Once (1
week)

Vaccine A
(3 weeks)

Mortality rate

1.7%

2.9%

% of pigs with lung lesions

23.9%

27.5%

Lung lesion score

1.62

1.92

ADWG (g/pig/day)

737.6

724.0

FCR

2.37

2.40

Carcass weight
72.71 kg
71.71 kg
ADWG: average daily weight gain; FCR: feed conversion ratio

The recorded parameters were used to calculate the cost
per kg carcass produced (Table 2). The vaccination with
Stellamune® Once at 1 week of age provided 976 kg
carcass more (1.91 kg more per vaccinated pig) and the
production cost was 0.023 € lower when compared to
pigs vaccinated with vaccine A at 3 weeks of age.
Table 2. Cost per kg carcass produced.
Stellamune® Once

Vaccine A

Kg of carcass produced

34 465 kg

33 489 kg

Total cost*

37 861 €

37 590 €

Cost/kg carcass produced
1.099 €
1.122 €
*: feed cost + cost due to mortality + fixed cost + labor cost

Conclusions and discussion
The severity of disease due to M.hyo was lower than
expected in this herd. Indeed, no respiratory signs
occurred during the study and the lung lesions were
rather limited. Nevertheless, the use of Stellamune®
Once at 1 week of age reduced the consequences of the
low infectious pressure with M.hyo in this herd, as
evidenced by a lower mortality and a better zootechnical
performance when compared to a vaccination with
another M.hyo vaccine at 3 weeks of age.
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Introduction
Tiamulin (Denagard®) provides exceptional activity against gut
pathogens (B.hyodysenteriae, L.intracellularis) and respiratory
pathogens (Mycoplasma spp., A.pleuropneumoniae).
The purpose of this study was to determine the
pharmacokinetics (PK) of tiamulin in target tissues and
body fluids of new-born piglets after intramuscular (i.m.)
administration.
Materials and Methods
Forty (large white x landrace) piglets (age 3-7 days) were
treated once i.m. at a dose of 15mg/kg bodyweight
tiamulin base. Four piglets (two males/females) were
killed at pre-defined time points (2, 4, 6, 8, 12, 24, 36, 48,
72, 96h post-administration). One piglet was not
administered tiamulin (control).
Tissue specimens (lung, colon, colon contents, ileum,
ileum contents, bronchial, cerebrospinal & synovial
fluid) and blood (plasma) were collected. All samples
were stored frozen (-70°C) until analysis. All specimens
were analyzed for tiamulin concentrations using a LCMS/MS method. The results of PK parameters C max
Tmax, AUC (0-24) and MRT were calculated based on the
analytical results.

Tiamulin concentrations in the synovial fluid were found
at a consistent concentration between 2-12 hours p.i.
(average 0.6μg/ml). Tiamulin levels (average 0.27μg/ml)
in the cerebrospinal fluid were determined in samples
collected 12-24 hours p.i.
Table 1. Tiamulin pharmacokinetics in different tissues
calculated from mean concentrations
AUC
(0-24)
MRT
Cmax
Tmax

Plasma
(µg/ml)

Bronchial
fluid(µg/ml)

Colon
contents
(µg/g)

Ileum
contents
(µg/g)

Lung
(µg/g)

17.4

53.4

72.7

28.2

232.2

8.9
1.64
4h

8.8
9.75
6h

15.6
5.71
4h

11.0
2.93
6h

10.9
15.13
4h
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Discussion
The study shows that tiamulin maintains its tissue and
body fluid concentrations over a 24 hour period. The
lung, bronchial fluid and synovial fluid concentrations
achieved with a single dose application of tiamulin
(15mg/kg bw) exceed the MIC values for Mycoplasma
hyopneumoniae/ hyorhinis /synoviae, S.suis and the conc.
in colon and ileum contents exceed the MIC values for
enteric pathogens like L.intracellularis and B.
hyodysenteriae/pilosicoli.
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Results
Mean tiamulin plasma, bronchial fluid and tissue
concentrations are presented in Figure 1. Table 1
summarizes results of determined PK parameters.
Very high concentrations (approx.13.1μg/g) were found
in the lung between 2-12 hours p.i. The lung tiamulin
concentrations were much higher compared to the
plasma. The ratio of mean lung:plasma concentrations
ranged from 9.7:1 and 14.2:1 (2-12 hours p.i.). High
concentrations of tiamulin were also observed in the
bronchial fluid peaking at 9.75μg/ml 6 hours p.i. The
ratio of the lung: bronchial fluid concentrations were
7.4:1 (2-12h p.i.). Maximum colon content concentration
(5.7μg/g) was observed 4 hours p.i. with an average of
4.1μg/g (4-12h p.i.). Tiamulin ileum contents
concentrations were slightly lower than in the colon. A
mean colon:ileum concentration ratio of 2.4:1 was
determined. On average the tiamulin concentration in the
ileum was 42% of the concentration in the colon content.

Figure 1. Tiamulin levels after single i.m. application
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Estimation of the prevalence of Mycoplasma hyorhinis in clinically affected swine herds
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Introduction
Polyserositis is one of the main causes of mortality in
nursery pigs. The bacterium Haemophilus parasuis is
typically considered the main cause of polyserositis.
However, during the last years we have identified
another bacterium, Mycoplasma hyorhinis, as the main
cause of polyserositis in many cases. In fact, 55% of
polyserositis and 12% of arthritis cases received at the
Minnesota Veterinary Diagnostic Laboratory test
positive for this pathogen by PCR.1 Many of these pigs
are actually coinfected with H. parasuis and M.
hyorhinis. Although this pathogen was first described in
1955, very little research has been generated regarding
the ecology and epidemiology of this organism, which is
needed to design effective control and prevention
protocols. Therefore, the objective of this study was to
characterize the pattern of M. hyorhinis colonization
in infected herds
Materials and Methods
Three 6000 sow farrow-to-wean herds (A, B and C) and
their nurseries located in MN and SD were selected.
These herds had a diagnostic history of recurrent
mortality associated with M. hyorhinis isolation from
systemic sites. Nasal swabs were collected from 60 sows,
60 piglets in each group of 1, 7, 14 and 21 days of age as
well as 30 pigs in each group of 28, 35, 42, 49, 56, 63, 70
and 77 days of age. Oral fluids were also collected from
the same post weaning pigs. Tissue samples were
collected from ten clinically affected and ten clinically
healthy pigs necropsied at the age of the peak of
mortality. All samples were tested by a real time PCR
developed in our laboratory.
Results
M. hyorhinis was detected in the nasal cavity of 5/60
sows in herd A, 3/60 in herd B and none in herd C. In
herd A and B that had clinical cases suggestive of M.
hyorhinis, the colonization prevalence in suckling piglets
was low (avg=8%) and high in post-weaning pigs
(avg=98%). In contrast, in herd C where M. hyorhinis
clinical signs were absent, colonization in pigs was very
low until the last week in the nursery. A total of 7/8 oral
fluids tested M. hyorhinis positive in herd A and B, while
1/8 tested positive in herd C. Polyserositis was not
observed in any of the healthy animals from all three
herds neither in the diseased pigs from herd C. However,
in herds A and B polyserositis was observed in 9/10 and
4/10 diseased pigs respectively. Isolation of M. hyorhinis
from the pericardium was achieved only in herds A and
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B. M. hyorhinis was detected by PCR in the pericardium
of 8/10 diseased pigs in herd A and 3/10 in herd B. In the
healthy pigs only one sample tested PCR positive. In
herd C M. hyorhinis was not detected in any of the
necropsied pigs.
Conclusions and Discussion
M. hyorhinis is an important cause of polyserositis and
arthritis in post-weaning pigs. It can be detected by
qPCR in nasal swabs, tonsil swabs and oral fluids.
Detection of this pathogen in the nasal cavity of an
individual pig does not imply disease; however, testing
nasal swabs of a group of pigs may be useful to
determine the time of exposure in a herd. Colonization
may occur in pigs as early as one day of age, but most of
the pigs become colonized sometime in the nursery. High
prevalence of M. hyorhinis nasal colonization in weaned
pigs appears to be correlated to the presence of M.
hyorhinis in polyserositis cases.
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Development of a quantitative PCR assay for the detection of Mycoplasma hyorhinis
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Introduction
Mycoplasma hyorhinis has recently been considered an
important cause of mortality in nursery pigs. 1
Approximately 50% of the cases with polyserositis
received at the Minnesota Veterinary Diagnostic
Laboratory have the involvement of this pathogen based
on isolation or detection by PCR.2 Isolation of this
pathogen requires a specific media and can take up to 14
days to grow. Immunohistoquemistry assays have been
developed, but they have proven to be less sensitive than
isolation. There are currently no serological tests
commercially available for this pathogen. Several
protocols for detection of M. hyorhinis DNA by gelbased PCR have been published,3 but the majority of
them are for the detection of M. hyorhinis in cell cultures.
There are no quantitative PCR protocols available for
this pathogen.

Conclusions and Discussion
A sensitive and specific quantitative real-time PCR for
detection of M. hyorhinis was developed. General
aspects of infection of this pathogen are reported in the
literature, although there is limited information on
aspects regarding the epidemiology, control and
eradication. With this newly developed real-time PCR a
better understanding of the characteristics of M hyorhinis
infection in modern swine production will be achieved.
Uses of this tool involve the characterization of the
prevalence of this pathogen in swine herds as well as the
quantification of the bacteria to evaluate control and
treatment protocols.
References
1. Leuwerke B. 2009. Allen Leman Swine Conference
Proceedings. Saint Paul, MN. 36:89-90.
2. Rovira A. 2009. Allen Leman Swine Conference.
Saint Paul, MN. 36:87-88
3. Caron J. et al., 2000. J Clin Microbiol. 38(4):1390-6

June 12 (Tue)

Results
The newly developed quantitative PCR detected a
minimum of 40 x 104 CFU/reaction, compared to the
current gel-based PCR employed by the Veterinary
Diagnostic Laboratory of the University of Minnesota for
clinical samples, which can detect a minimum of 16 x
105 CFU/reaction. The quantitative PCR was highly
specific, detecting exclusively M. hyorhinis isolates. A
total of 21 samples were positive for M. hyorhinis when
tested with the real-time PCR. However, when the same
samples were tested using the currently employed M.
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Materials and Methods
Forward and Reverse primers and a TaqMan probe
specific for the amplification and detection of the 16S
rRNA were designed using the Primer3 Software. Realtime PCR conditions were optimized utilizing the M.
hyorhinis ATCC 17981. This strain was also utilized to
evaluate the analytical sensitivity of the real-time PCR
by testing 10-fold dilutions of extracted DNA. The
analytical specificity was evaluated by testing 19
unrelated bacterial species frequently isolated from
swine, including M. hyopneumoniae, M. flocculare and
M. hyosynoviae. A total of 45 clinical samples submitted
to the Minnesota Veterinary Diagnostic Laboratory for M.
hyorhinis testing were analyzed with the real-time PCR.
These samples were from animals that presented typical
lesions found in M. hyorhinis cases such as: pericarditis,
pleuritis, arthritis and peritonitis. The reactions were
carried out in the ABI 7500 fast real-time PCR system at
95°C for 3 min, 40 cycles of 95°C for 15 sec and 54°C
for 50 sec. All samples were run in triplicates, and H 20
was employed as the negative control in all reactions.

hyorhinis gel-based PCR, only 14 samples were found to
be positive.
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More investigation on the role of Mycoplasma hyorhinis and other bacteria in repeated outbreaks of respiratory
signs in nursery pigs
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Introduction
Over the past 5 years, commercial swine nurseries,
negative for PRRS and Mycoplasma hyopneumoniae and
belonging to the same pyramid, repeatedly experienced
losses due to an upper respiratory tract syndrome.
Immediately after arrival, some pigs started to exhibit a
dry cough and sneezing. These clinical signs became
more severe and prevalent over time with some pigs
developing pneumonia and/or a clinical syndrome
associated with Streptococcus suis (meningitis, sudden
death). Pig performance was adversely affected. Several
diagnostic work-ups have revealed the involvement of
Mycoplasma hyorhinis1. This organism has been
associated with different clinical conditions in pigs:
polyserositis, arthritis, otitis and pneumonia2. The
purpose of this work was to follow the development of
the syndrome in a group of representative non-treated
nursery pigs.
Materials and Methods
A group of forty pigs from the affected pyramid were
selected at weaning to be kept in two separated pens in
the designated nursery. This group of pigs did not
receive feed medication nor any other mass medication.
Beginning at entry into the nursery, pigs that displayed
typical clinical signs for the period were euthanized by
groups of 2 at 2 to 3 week intervals. A total of 8 pigs
were necropsied. Note that the first 2 pigs necropsied at
nursery entry did not exhibit clinical signs but were used
to establish a baseline for the condition. Macroscopic and
microscopic lesions of the entire respiratory tract were
recorded. Samples from the nasal cavity and the lung
were taken for culture and PCR.
Results
All the pigs with clinical signs (mostly sneezing) had
purulent rhinitis. Half the pigs submitted with clinical
signs also had pneumonia. The pneumonic lesions were
described histologically as nonspecific suppurative
bronchopneumonia which appeared to be of bacterial
origin. None of the lesions were suggestive of swine
influenza, circovirus, PRRS virus or Mycoplasma
hyopneumoniae. From the pneumonic lung, Pasteurella
multocida
(1/2)
Haemophilus
parasuis
(3/3),
Mycoplasma hyorhinis (1/3) were identified. From
purulent rhinitis, the following agents were recovered: P.
multocida (4/4), S.suis (4/4), H. parasuis (4/4) and M.
hyorhinis (2/4). There was also evidence of inclusion
body rhinitis in 2 pigs. Histology revealed bacterial
colonization of the mucociliary apparatus in 3 of 6 pigs
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(Figure 1). Gram coloration lead to inconclusive results.
Additional work to identify the colonizing bacteria was
not conclusive.
Figure 1. Bacterial colonization of the mucociliary
apparatus of the nasopharynx

Table 1. Summary of lesions and bacteria found in the
respiratory tract of clinically affected pigs.
Animals

Gross
lesions

Pig 3
Pig 4
Pig 5
Pig 6
Pig 7
Pig 8

SR/Pn
SR
SR/Pn
SR
SR/Pn/Ps
SR

Histology
SR/SBP
SR/IBR
SR/SE/BCR
SR/IBR/BCR/SBP
SR/BCR/SBP/SAPS

SR

M.
H.
Other
hyorhinis parasuis bacteria
+
+

+
+
+
+
+

ND
ND
P.m/S.s
P.m/S.s
P.m/S.s
P.m/S.s

SR:suppurative rhinitis, Pn: pneumonia, SBP: suppurative
bronchopneumonia, IBR: inclusion body rhinitis, SE: suppurative
eustachitis, BCR: bacterial colonization of respiratory epithelium, PS:
polyserositis, SAPS: subacute polyserositis, ND: not determined

Conclusions and Discussion
It remains difficult to confirm the primary role of M.
hyorhinis in this case but it certainly appears to be part,
along with some other bacteria, of the etiologic complex
of this respiratory syndrome. It is also interesting to note
that purulent rhinitis may promote other more important
respiratory signs.
References
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Tiamulin (Denagard®) by injection – PK/PD relationships with M.hyorhinis and M.hyopneumoniae following
parenteral application in new-born piglets
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Introduction
Tiamulin by injection (Denagard®) was shown to be
particularly effective against Mycoplasma hyorhinis
(MHR) associated arthritis in young growing swine,
causing a marked reduction in swollen joints (1). An in
vitro study (2) showed that the minimum inhibitory
concentrations (MICs) of tiamulin against both MHR and
M. hyopneumoniae (MHP) were low.
The purpose of this paper was to look at the
pharmacokinetic (PK) and pharmacodynamic (PD)
relationships of tiamulin against mycoplasmal isolates
from Thailand.

Figure 1. PK/PD relationship of tiamulin in synovial
fluid and plasma

Materials and methods
Pharmacodynamics: The MIC50 and MIC90 values for
tiamulin against 20 recent Thai isolates of MHP and
MHR were reported (2).
Table 1. Susceptibility of 20 recent Thai MHP and
MHR isolates to tiamulin
Species

MIC 50
(µg/ml)

MIC 90
(µg/ml)

MIC range
(µg/ml)

MHP

0.048

0.097

0.048-0.19

MHR

0.097

0.097

0.048-0.097
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Results and discussion
The concentrations of tiamulin in synovial fluid and
plasma are shown in Figure 1. The concentrations of
tiamulin in the synovial fluid reached a plateau between
2-12 hours p.i. with an average value of 0.6 µg/ml. A
peak (Cmax) of 0.77 µg/ml was found 4 hours p.i. The
tiamulin plasma conc. was higher than the synovial fluid
conc with a mean ratio of 1.6:1. On average 64% of the
plasma conc. was found in the synovial fluid.
The correlation between the plasma and synovial fluid
concentrations with the MIC90 of MHP and MHR (0.097
µg/ml) are shown in Figure 1.
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Pharmacokinetics: 40 3-7 day old piglets were treated
once intra-muscularly at a dose of 15mg/kg bodyweight
tiamulin base. Four pigs (two males/females) were killed
at pre-defined time points (2, 4, 6, 8, 12, 24, 36, 48, 72,
96 h post-administration). Beside other specimens
plasma and synovial fluid were collected. All samples
were stored frozen (-70°C) until analysis. All specimens
were analyzed for tiamulin using LC-MS/MS method.
The results of PK parameters Cmax, Tmax, AUC (0-24), T1/2
and MRT were calculated from the analytical results (3).

A good PK correlation was observed with tiamulin
plasma concentrations exceeding the tiamulin MHP
MIC90 for almost 24 hours. Synovial fluid concentrations
are somewhat lower, but appear to exceed the MIC90 for
approximately 24h recommended dose interval. Many
bacteriostatic antibiotics, which exert a concentrationrelated inhibitory effect on ribosomal protein production,
demonstrate a post-antibiotic effect (PAE) inhibiting
bacterial re-growth for several hours after plasma or
tissue concentrations decline. This is likely to be the case
for tiamulin against MHR.
Denagard injection (15mg/kg bw tiamulin) PK correlates
well with its indications for the treatment of
mycoplasmal pneumonia and mycoplasmal arthritis
being consistent with the clinical effect of Denagard
injection in the case of poly-arthritis shown by
Talummuk et al.(2010).
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Safety of attenuated Salmonella enterica serovar Typhimurium strain lacking the ZnuABC transporter in pigs
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Materials and Methods
Twenty-six pigs aged 80 – 100 days were divided into 4
groups. Groups A and B were vaccinated by oral route, with a
dose of 5 x 108 and 5 x 107 CFU of S. Typhimurium
ΔznuABC, respectively. Pigs were inoculated orally with S.
Typhimurium ΔznuABC strain. Group C was intramuscularly
vaccinated with 2 x 109 CFU of a formalin inactivated S.
Typhimurium ATCC14028 adsorbed on aluminium hydrooxide and boosted 14 days after with the same regimen dose.
Group D was orally inoculated with saline and left as naïve
control group.
Individual blood and faecal samples were collected from all
the pigs before and after vaccination (0, 1, 2, 7, 8, 9, 14, 21,
28 and 35 days) to study the faecal spread of the bacteria and
to determine the immunological response.
Salmonella culture followed the semi-quantitative technique
proposed by Wales et al., (2006). This protocol allowed to
determine the likely concentration of Salmonella in a sample
within a tenfold band. The serological exams were performed
using a commercial indirect ELISA test capable of detecting
antibodies against Salmonella serogroups B, C1 and D (HerdCheck Swine Salmonella Antibody Test Kit, Idexx
Laboratories, Inc., Liebefeld-Bern, Switzerland)
Results
We have found that S.Typhimurium ΔZnuABC administered
to pigs caused a mild and limited in time rise of body
temperature and the faecal shedding of S.Typhimurium
ΔZnuABC was mainly restricted to the days after the
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vaccination and progressively drop to a negligible level
(Figure 1).
Furthermore, the induction of humoral immune response
(IgG) was observed for all the vaccinated groups (A, B and
C) with the highest titre for the Group A pigs (Figure 2).
Figure 1. Salmonella spread after vaccination
CFU faeces

6

dilutions (log)

Introduction
Salmonella is one of the most common food-borne zoonosis
in the European Union and recently, a percentage of 26.9%
(95% CI 26.3-27.6%) of human cases was epidemiologically
attributed to consumption of pork or pork products in Europe
(EFSA, 2011).
Vaccination would be an effective approach to reduce the
prevalence of Salmonella in pigs, the spread of Salmonella at
the farm level and the number of healthy carrier animals.
Unfortunately, safe and effective vaccines for pigs are not
available, so far.
We recently demonstrated that the attenuated strain
Salmonella enterica serovar Typhimurium, unable to
synthesize the zinc transporter ZnuABC (S.Typhimurium
ΔznuABC), is able to protect mice against systemic and
enteric salmonellosis (Pesciarolli et al., 2011).
The aim of this study was to assess the safety and
immunogenicity of S.Typhimurium ΔZnuABC in pigs.
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Figure 2. IgG response after vaccination

Conclusions and Discussion
In these study, we demonstrated that S. Typhimurium
ΔznuABC is able to induce a self-limited infection and prime
a humoral immune response. The induced B-cell dependent
specific immunity might allow the clearance of Salmonella
microorganisms from the tissues. These findings suggest that
S.Typhimurium ZnuABC could represent a valuable
candidate vaccine whose efficacy deserves to be investigated.
References
1. EFSA 2011: Estimation of the relative contribution of
different food and animal sources to human
Salmonella infections in the European Union.
2. Pesciaroli, M et al.: 2011, Vaccine 29: 1783-90.
3. Wales, A et al.: 2006, J Appl Microbiol 101:309-18.
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Figure 1. Salmonella spread in different organs
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Conclusions and Discussion
In these study, we demonstrated that pigs vaccinated
with S. Typhimurium ΔznuABC are able to confine the
spread and invasiveness of virulent S. Typhimurium.
Therefore, S. Typhimurium ΔznuABC administered to
pigs is safe and protective against a homologous
challenge infection and represents a promising vaccine
candidate to prevent Salmonella infection in pigs.
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Materials and Methods
Twenty-six pigs aged 80 – 100 days were divided into 4
groups. Groups A and B were vaccinated by oral route,
with a dose of 5 x 108 and 5 x 107 CFU of S.
Typhimurium ΔznuABC, respectively. Pigs were
inoculated orally with S. Typhimurium ΔznuABC strain.
Group C was intramuscularly vaccinated with 2 x 10 9
CFU of a formalin inactivated
S. Typhimurium
ATCC14028 adsorbed on aluminium hydro-oxide and
boosted 14 days after with the same regimen dose. Group
D was orally inoculated with saline and left as naïve
control group.
Five weeks after immunization, all the animals were
challenged by oral route with 4x108 CFU of fully
virulent S. Typhimurium SA262.
All animals were killed 3 weeks after challenge. Samples
of tonsils, liver, kidney, spleen, gull bladder, caecal and
mesenteric lymph nodes, lung, duodenum, proximal and
distal jejunum, ileum, ciecum, colon, stomach content
and faeces were sampled for the evaluation of bacterial
burden.
Salmonella culture followed the semi-quantitative
technique proposed by Wales et al., (2006). This protocol
allowed to determine the likely concentration of
Salmonella in a sample within a tenfold band.

Results
We have found that virulent challenge infection elicited
fever in unvaccinated animals, whereas pigs vaccinated
with S.Typhimurium maintained physiologic values of
body temperature.
Animals vaccinated with S. Typhimurium ΔznuABC had
a reduced and limited in time faecal shedding of WT
strain if compared to unvaccinated control animals.
Furthermore, pigs previously vaccinated were able to
confine the spread and invasiveness of virulent S.
Typhimurium strain whereas naïve pigs were, on the
other hand, abundantly colonized and health affected
(Figure 1)

dilutions (log)

Introduction
Salmonella is one of the most common food-borne
zoonosis in the European Union and recently, a
percentage of 26.9% (95% CI 26.3-27.6%) of human
cases was epidemiologically attributed to consumption of
pork or pork products in Europe (EFSA, 2011).
Vaccination potentially represents an attractive and
promising alternative tool in order to reduce Salmonella
infection in the swine population Unfortunately, at
present, effective and safe vaccines have not been yet
developed and are not commercially available for
animals. In this respect, our research group has recently
demonstrated that the mutant strain Salmonella enterica
serovar Typhimurium, unable to synthesize the zinc
transporter ZnuABC (S.Typhimurium ΔznuABC), shows
a marked attenuation. (Pesciaroli et al., 2011).
According to our investigation, in experimentally
infected pigs, S.Typhimurium ΔznuABC was able to
induce a self-limited infection, without altering the pigs
health status, and primed a robust immune response.
The aim of this study was evaluate the vaccinal efficacy
of SalmonellaTyphimurium ΔZnuABC in pigs .
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Introduction
Nontyphoidal salmonellosis has become an important
cause of enteric infections in many countries, and several
human salmonellosis outbreaks have been linked to the
consumption of contaminated pork. In this study, we
investigated the prevalence of Salmonella spp. isolates
from finishing pigs during 2009-2010 in Korea.
Relationships between virulence genes and serotypes
were also determined.
Materials and Methods
A total of 1340 fecal samples were collected from pigs in
slaughter houses. One hundred thirty five Salmonella spp.
were isolated from the samples during 2009-2010 in
South Korea. Identification of isolates for serotypes was
then performed by slide and tube agglutination according
to latest versions of the Kauffmann-White scheme
(Popoff and Le minor, 1992). Test and control organisms
were examined by multiplex PCR for the presence of
several genes thought to be involved in Salmonella
virulence. Three reactions were used to amplify the
seventeen genes. One reaction amplified spvB, spiA,
pagC, cdtB, and msgA. Another amplified invA, sipB,
prgH, spaN, orgA, and tolC. The third amplified iroN,
sitC, lpfC, sifA, sopB, and pefA.
Results
There were 9 different serotypes identified among the
135 isolates: S. Rissen (n=41), S. Typhimurium (n=37),
S. London (n=18), and S. Panama (n=6) were the most
common. Other serotypes included S. Sandow (n=2), S.
Derby (n=1), S. Augustenborg (n=1), S. Senftenberg
(n=1), and S. Agona (n=2). Twentyseven isolates (20%)
were untypable. The prevalence of virulence genes
varied among Salmonella serotypes. Generally, orgA,
spiA, prgH, sopB, msgA and tolC genes were high rate
than other virulence genes among all serotypes
Conclusions
The Salmonella enterica were varied serotypes from pigs
in Korea. The prevalence of virulence genes diversed
among Salmonella serotypes. And then, these studies
about virulence genes of different serotype of Salmonella
have resulted in a greater understanding of the
mechanisms by which these bacteria are able to cause
disease.
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Introduction
Live attenuated Salmonella typhimurium expressing
recombinant antigens from other pathogens are attractive
vaccine vectors that can elicit host immune responses to
both foreign and Salmonella antigens. Haemophilus
parasuis is the etiological agent of Glässer’s disease in
pigs. In this work, we constructed attenuated
S.typhimurium vaccine strain with as d+balanced-lethal
plasmid pYA3493 vector(2) to specify recombinant tbpA
(transferrin-binding proteinA) antigens, conserved
immunogenic region of H. parasuis. To evaluate whether
live attenuated S. typhimurium vaccine expressing tbpA
protects mice against H. parasuis we conducted in vivo
experiment.
Materials and Methods
This S. typhimurium mutant was attenuated by several
passages in the neutrophils. tbpA fragment was amplified
by PCR from genomic DNA of H. parasuis. The
aspartateβ-semialdehyde dehydrogenase (asd) gene was
eliminated from S. typhimuriumbyone-stepPCR. To
construct tbpA expression plasmids, tbpA was subcloned
down stream from the β-lactamase signal sequence in the
multicopy asd+ pYA3493 vector. This plasmid was
subsequently electrotransformed into attenuated S.
typhimurium. Expression of the tbpA protein was
analyzed by sodium dodecylsulfate-polyacrylamide
gelelectrophoresis(SDS-PAGE) and Western blot. Mice
were administered orally in order to evaluate protective
efficacy of this vaccine strain against H. parasuis
serotype 5.

expression and delivery system could be adapted to
develop Salmonella vaccines against other infectious
agents. We need further works to determine the potential
of the vaccine in pigs.
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Conclusions and Discussion
We have shown that attenuated S. typhimurium strain
using pYA3493 expresses tbpA antigen. There results of
challenge demonstrated that are combinant attenuated
Salmonella vaccine expressing tbpA protected mice
against H. parasuis. It is likely that this Salmonella
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Results
The 636bp fragment of the tbpA geneof H. parasuis in
attenuated S. typhimurium was amplified by PCR and the
in-frame fusion of the tbpA was confirmed by nucleotide
sequencing. tbpA expression was observed in a Western
blot. The size of tbpA protein was estimated at about
30kDa. Deletion of asd region was confirmed by PCR
using primers specific to the endpoints of the targeted
region. Oral immunization with attenuated S.
typhimurium vaccine protected 20% of immunized mice
from death after challenge with H. parasuis serotype 5.
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Introduction
Salmonella sp. ser Choleraesuis is an important pathogen for
pigs, it causes a non-typhoid infection of the large intestine
and septicaemia. In vivo studies are necessary to reveal the
Salmonella-host interactions. A successful S. Typhimurium
mice model helped to explain the pathogenicity after mice
developed an acute intestinal inflammatory infection (2).
Another study on S. Typhi in mice found that toxin lacking
strains did not colonise, showing that toxin is important in the
pathogenesis (4). The aim of this study was to develop a mice
model of S. Choleraesuis as to understand the pathogenicity.
Material and Methods
Animal Studies were carried out on an animal house with
controlled room temperature and humidity. Mice had access
to free food and water and allocated in individual cages.
Salmonella culture propagation was done on McConkey agar
plates by whole streaking and incubation at 37oC for 24 hrs.
Cultures were harvested and a bacterial suspension was
prepared and diluted in PBS to perform colony counts by
Miles and Misra technique. Inoculums: 0.25ml; S.
Choleraesuis reference strain ATCC-13312; S. Choleraesuis
field isolate; concentration (CFU/ml).
Challenge 1.- four groups of 3 SR CD1 mice each,
intraesophagic (IE) inoculation once with a very high (1010),
high (108), mid (106) and low (104) concentration of the
reference strain (ref).
Challenge 2.- four groups of 3 SRCD1 mice each, IE
inoculation once with a high (109) and a low (105)
concentration of the reference strain or a field isolate.
Challenge 3.- four groups of 2 NIH mice each, from these, 2
groups were IE inoculated three times 12hrs apart with a low
(105) and 2 groups intraperitoneal (IP) three times 12hrs apart
with a high (109) concentration of the reference strain or the
field isolate.
Challenge 4.- two groups of 2 BalbC mice each, IP
inoculation once with a high (109) and a low (105)
concentration of the field isolate, which was recovered from
previously inoculated mice from challenge 3. Mice were
clinically inspected from day 1 to day 14.
Results
Challenge 1.- ref strain IE very high concentration: 1 mouse
had presence of blood in faeces at 3 dpi. The rest of the mice
had no clinical signs observed (NCSO).
Challenge 2.- ref strain IE high concentration: 1 mouse had
ocular damage at 3 dpi, recovered at 13 dpi and 1 died at 6
dpi. Field isolate IE high concentration: 1 mouse had ocular
damage and 1 died at 5 dpi; low concentration: 1 mouse had
ocular damage at 13 dpi. Challenge 3.- ref strain IE high
concentration and low concentration: NCSO; field isolate IE
high concentration: 1 mouse showing gaiting, hairy and
shaking at 5 dpi and 1 died at 5 dpi; low concentration:
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NCSO. Field isolate IP high (2 mice) and low (2 mice)
concentration: all (2/2 and 2/2) mice died at 18 hpi.
Challenge 4.- field isolate IP high concentration: the mice
died (2/2) between 12 and 18 hpi; IP low concentration: 1
mouse died at between 36 and 48 hpi, the remaining mouse
showed poor body condition, hairy and clinically affected,
then was put down at 7 dpi.
Discussion
S. Choleraesuis is adapted to pigs and mice models have been
used to study the pathogenicity. This study showed that using
a high numbers (e.g. 1010) incoculum by IE did not kill 100%
of the mice, surprisingly 100 % of mice remained without
clinical change (challenge 1). The fact that the ATCC-13312
ref strain had been used in the laboratory for a long time (>10
yrs), could explain the lack of pathogenicity. S. Choleraesuis
field isolate did not cause death to the majority of the pigs
when it was IE inoculated (challenge 2). The field isolate IP
inoculated at high numbers was more severe as it killed 100%
of the mice (challenge 3 and 4), however the low
concentration IP inoculated did not kill 100% of mice
(challenge 4). In some cases mice models are limited to
explain the specific infection, for instance, a mice model of S.
Typhimurium might not explain the intestinal pathology as
mice developed a systemic pathology when challenged with
this bacterium (1); therefore, the specific host is an important
issue to be considered on animal studies. The results in this
study suggest that mice strains SR CD1, NIH and BalbC are
inconsistent as not all the mice develop disease after IE
challenge. Mice models using S. Choleraesuis are very few as
compared to animal studies using S. Thyphimurium for
which a mice model has reproduced a chronic infection (as
long as 6 months), a very useful model to study the disease (3).
We concluded that although 3 mice strains and different
protocols were used, we still observed inconsistency as not all
or the majority of mice developed clinical signs. That showed
that mice might not be that susceptible to S. Choleraesuis. We
then got to consider this fact to achieve our objective of
having a S. Choleraesuis animal model to study the
pathogenicity, as a way to test alternative ways to antibiotic
therapy for this infection in views of applying it into pigs.
References
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Introduction
Salmonellosis is an important foodborne disease and
pork products are recognized as potential sources of
human infection. The European Food Safety Authority
recommends the surveillance of breeding farms in order
to prevent the diffusion of this pathogen from breeding to
finishing pigs and swine meat (1). Aim of this study was
to describe the circulation of Salmonella serovars in
breeding holdings in two north-eastern regions of Italy:
Veneto and Friuli Venezia Giulia (FVG).
Materials and Methods
A convenience sample of 29 pigs breeding farms (15 in
Veneto and 14 in FVG regions) was selected for this
study. Pooled faecal samples from each animal category
(young sows, pregnant sows, sows in delivery room,
weaned piglets of 4, 8 and 13 weeks of age) were
collected and analyzed according to ISO 6579:2002/
Amd1:2007. Salmonella isolates were serotyped according
to Kauffman-White scheme. Data on farms management
were collected through a questionnaire based on Batpista
et al 2010 (2), administered to the farmers; a question on
farmers awareness about the herd status related to
Salmonella was added.

As far as the question on farmers awareness, among the
herds’ owners of positive farms, 87.5% declared absence
of the pathogen in the herd.
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Conclusions and Discussion
The present study allowed to evaluate Salmonella spp.
circulation in breeding farms of north-eastern Italy and
the most spread serovars. In this study 62,1% of farms
tested positive, while at European Union level 28,7% of
holdings are estimated to be positive (3). Regarding the
distribution of positive samples, the positive correlation
between positive isolation and piglets age, already
documented in literature (4), was confirmed only for the
Veneto region.
The different serovar distribution from that reported by
EFSA (2009) can be refered to differences in farm
management.
Data from the questionnaire revealed the scarce
knowledge of herds’ owners on Salmonella presence at
farm level.
This study allowed to obtain preliminary data on
Salmonella spp. circulation in breeding farms of two
Italian regions prompting to further projects aimed at
identifying risk factors at regional level; moreover this
project identified the need of farmers education on
Salmonella related problems.
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Results
In this study 18 out of 29 farms (62,1%) tested positive
for Salmonella spp., 9 farms resulted positive both in
Veneto (60.0%) and FVG (64.3%). A herd was
considered positive upon the identification of any
Salmonella serovar in at least one sample. As far as
breeder pig are concerned, sows in delivery room were
the most frequent positive animal category in both the
regions: 33.3% in Veneto and 35.7% in FVG
respectively.
As far as piglets are concerned, the higher percentage of
positivity was differently distributed between the two
regions: in Veneto the group 13 weeks of age resulted
more frequently positive (31%) while in FVG piglets 8
weeks old resulted positive in 50% of the herds.
Figure 1 shows the distribution of all Salmonella
serovars isolated in the two regions. The monophasic S.
Typhimurium serovar (S. 4, 5, 12: i: -), S. Kedougou, and
S. Typhimurium resulted the most frequent isolated
serovars (18.1%, 15.3%, and 12.5% respectively). At
European Union level the most frequent isolated serovars
from pigs were S. Derby and S. Typhimurium (26,6%
and 28,5% respectively) followed by S. London, S.
Infantis and S. Rissen (7% each).

Figure 1. Distribution of serovars in Veneto and FVG
regions

IPVS 2012 KOREA
BP-369

| Bacteriology & Bacterial Diseases-SALMONELLA|

GyrA mutations involved in multidrug resistance in Salmonella enterica serovar Choleraesuis
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Introduction
High-level drug resistance encoded by bacteria can
confer a severe difficulty in the treatment of clinical
infections. In Gram-negative bacteria, mutations of gyrA
and activated efflux pumps, especially the RND family,
are effective in arising resistance1. The emergence of
resistance in Salmonella Choleraesuis has been isolated
from humans and animals, and the important issue is not
only the great cost of economy but the potentially serious
influence of public health problem2. Therefore,
investigating the interaction between gyrA and efflux
pumps-related genes is helpful for us to realize the
resistance mechanisms of Salmonella Choleraesuis.
Materials and Methods
Resistant Salmonella Choleraesuis strains are collected
from clinical treated pigs and transferred with modified
plasmid containing gyrA from wild-type ATCC13312.
Each altered strain and its parent strain was treated with
different antibiotics and detected the minimum inhibitory
concentration. In order to quantify the alteration of
efflux-pumps related genes such as marA, acrB and tolC,
mRNA are extracted and operated using SYBR Green
Realtime PCR Master Mix and LightCycler 480 Realtime PCR System. Fluorescent probe Hoechst 33342 are
used to measure the activation of efflux pumps and
confirmed with the efflux pumps inhibitor CCCP.
Results
In this complementation test, not only the high resistance
of fluoroquinolone are not persistence after inoculated
the wild-type gyrA(Table 1), but the genes expression of
marA, acrB and tolC are reduced than that of the mocktransformed strains(Figure 1). On the other hand, the
accumulation of Hoechst 33342 are higher in modified
bacteria than its parental strains(Figure 2), indicating the
activation of efflux pumps is triggered by the mutations
of gyrA.
Conclusions and Discussion
According to the results in our research, we hypothesize
the
influence
of
gyrA
mutations
increases
fluoroquinolones resistance and promotes the efflux
system within an unknown mechanism, and this finding
is important to reveal the offer of Salmonella
Choleraesuis gyrA mutations is multi-drug resistance not
confined in a single antibiotic group.
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Figure 1. Comparison of the genes expression level
between modified and mock-transformed strains.

Figure 2. Accumulation of Hoechst 33342 by strains.

Table 1. Minimum inhibitory concentration of Antibiotics.
MIC (mg/L)
Strains

Ciproflocaxin

Enrofloxacin

ADDC05-1052

32

64

ADDC05-1052/pgyrA

16

32

ADDC04-0288

64

128

ADDC04-0288/pgyrA

32

128
128

ADDC0602

64

ADDC0602/pgyrA

0.5

0.5

ADDC04-0187

64

128

ADDC04-0187/pgyrA

16

128
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Introduction
Salmonellosis has caused heavy losses in swine industry
and is a challenge to the global swine industry because of
its implications for public health. The discovery of
bacteriophage led to an enthusiasm of using
bacteriophage in prophylaxis and therapy of bacterial
disease. Bacteriophage which is parasitic on a bacteria
can destroy a specific bacteria1. The objective of this
experiment was to evaluate effects of bacteriophage in
weaned pigs infected with Salmonella (S.) typhimurium.
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Results
In body temperature, the result of Group C was
apparently higher than those of other groups on the 3 rd
day of post-inoculation (p<0.05). In growth performance
and diarrhea index, the results of group D were improved
comparing with those of group C (Table 1, Figure 1). In
quantitative analysis, the result of Group C was higher
than that of Group D in fecal sample, serum, duodenum,
jejunum, and mesentery lymph node (p<0.05). But
there was no significance in other tissue samples (Figure
3). In antibody repose, there was no significant
difference between Group C and D (p<0.05). In V/C
ratio, the result of Group C was lower than that of Group
D (p<0.05), whereas, in number of goblet cell, the
opposite result was shown.

Conclusions and Discussion
In this experiment, feeding supplemented with
bacteriophage to piglets infected with S. typhimurium is
effective to remarkably improve growth performance and
reduce body temperature, diarrhea, and the concentration
of antigen by real time PCR in duodenum, jejunum,
mesentery lymph node, feces, and serum. Thus
salmonella-bacteriophage is effective against S.
typhimurium infection.
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Materials and Methods
In this experiment, piglets were divided into 4 groups,
and each group was allocated with 6 weaned pigs. Group
B and C were fed with bacteriophage (1x10 8 PFU/g,
CTCBIO, Korea) orally from the 1st day of experiment.
Group C and D were inoculated with 5ml of S.
typhimurium (1x1010 CFU/ml) per head of piglet via oral
on the 7th day. Body temperature, growth performance
(ADG, FCR), and diarrhea index were checked daily.
Diarrhea index was graded according to fecal
consistency (0 =normal; 1 = abnormal feces but not
diarrheic; 2 = mild diarrhea; 3 = severe watery diarrhea)
by Sherman’s method2. Blood samples were collected 4
times on the 1st, 7th, 9th, 11th, and 14th day for ELISA and
PCR. Fecal samples were collected on the 7th, 9th, and
14th day. After necropsy, organ samples (liver,
duodenum, jejunum, ileum, colon, cecum, and mesentery
lymph node) were collected for detection of S.
typhimurium and quantitative analysis by real-time PCR
(RT PCR). Measuring of V/C ratio (villi height : crypt
depth ratio) and number of goblet cells in intestines was
used with H&E stain.
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Effects of dietary addition of β-glucan on Salmonella infection in pigs
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Introduction
Salmonella has been one of the major pathogens causing
tremendous economic loss to the Korean swine industry.
Due to the new law that prohibits the practice of using
antibiotics in animal feeds in Korea, development of
antimicrobial alternatives became necessary. Because βglucan purified from fungi, yeast, grain1 has been studied
quite extensively as a natural antimicrobial material and
the inhibitory effects of β-glucan on various pathogens
has been proven in previous studies2,3, it was
hypothesized that the addition of β-glucan to pig diets
can enhance growth performance and salmonella
resistance of pigs. Therefore, the effect β-glucan on
salmonella infection in weaned pigs was evaluated in the
current study.
Materials and Methods
Four-week-old, 25 pigs were purchased and divided into
5 groups. BG-X group was fed with β-glucan and natural
substance X and BG-AM group was fed with β-glucan
and antagonistic microorganisms (Bacillus spp), while
BG group was fed with β-glucan only. Normal feed (NF)
group was fed with only ordinary feeds and served as a
challenge control (positive control). The last group was
fed with ordinary feeds and served as a negative control
(No salmonella challenge). Each group was fed with
respective feeds for 2 weeks and challenged with
Salmonella Typhimurium at 108 CFU/ml except for the
negative control group (No Challenge). Fecal swaps
were taken from all of the pigs in the groups on a daily
basis and tested for virus shedding. PBMC and serum
samples were collected on a weekly basis and tested for
cytokine expression with real-time PCR and salmonella
LPS-specific IgG and IgA levels with ELISA,
respectively. The weight of the pigs was also measured
on a weekly basis. All of the pigs were sacrificed for
pathological evaluation at 4 weeks after challenge.
Results
Average daily weight gains are illustrated in Figure 1.
Pigs fed with β-glucan in their diets showed a higher
weight gain after challenge with salmonella as compared
to those on the ordinary diets though BG-AM group
demonstrated a lower weight gain. Similarly, PCR results
indicated that virus shedding in feces was significantly
lower in pigs fed with β-glucan when compared to those
with the normal feeds though BG-AM group showed a
higher level of virus shedding. The levels of LPSspecific IgG and IgA and cytokine expression were not
significantly different among the groups challenged with
salmonella. Pathological evaluation showed that gross
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and microscopic lesions of β-glucan-fed pigs were less
severe than normal feeds-fed group though the
differences were not statistically significant.
Figure 1. Comparison of average daily weigh gains
(kg/day) before or after challenge with salmonella in pigs
fed with β-glucan and normal feeds.

Conclusions and Discussion
In general, pigs fed with β-glucan showed a higher
weight gain and a lower virus shedding in fecal samples
and also experienced a shorter diarrheic period, which
indicates a higher level of resistance against salmonella
infection. Since no difference in the levels of
immunoglobulin or cytokine expression was observed
between pigs fed with β-glucan and normal feeds, the
mechanism by which β-glucan leads to enhanced
salmonella resistance still needs to be clarified in the
future.
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Introduction
Salmonella (S.) spp. are Gram-negative, motile, facultative
anaerobic bacilli and flagellated bacteria that cause
gastroenteritis, septicemia and food poisoning in humans and
animals. Although many of the more than 2,400 salmonella
serotypes are widely distributed and have a broad host range.
Notably salmonella serotypes are S. typhimurium, S.
cholerasuis and S. typhisuis in pigs. Until recently, bacterial
isolation and identification, enzyme-linked immunosorbent
assay (ELISA), or polymerase chain reaction (PCR) based
methods are useful for the diagnosis of salmonella infection1,2.
MALDI-TOF MS (Matrix-Assisted Laser Desorption
Ionization Time of Flight mass spectrometry) has been shown
to be a useful and simple method for not only rapid
identification of bacteria but also discrimination among
different clusters of microorganism3. In this study, we applied
MALDI Biotyper to identification of S. spp..

Results
41 strains were confirmed as S. spp. by PCR and MALDITOF mass spectrometry analysis using ethanol-formic acid
extraction method. The results of PCR demonstrated that all
41 isolates were positive for S. spp. and 35 of 41 isolates were
positive for S. typhimurium. However, 6 of 41 isolates were
negative for S. typhimurium, S. cholerasuis and S. paratyphi
C. Also, all tested strains got score values above 2.300 (high
probable species identification) by extraction method.
However, only one strain got score values over 2.300, and 17
strains showed scores between 2.000 and 2.299 (secure genus
identification), 17 strains showed scores between 1.700 and
1.999 (probable genus identification) and 6 isolates showed
scores between 0.000 to 1.699 (not reliable identification) by
direct smear method (Table 2).

Materials and Methods
From 2007 to 2011, a total of 41 strains of S. spp. were
isolated from porcine salmonellosis submitted to Pathology
Department of Veterinary Medicine, Jeju National University.
To differentiate and confirm S. spp., polymerase chain
reaction (PCR) for S. spp., S. typhimurium, S. cholerasuis and
S. paratyphi C, and MALDI-TOF spectrometry analysis were
applied to the isolates. The strains were used for direct smear
method or ethanol-formic acid extraction method. A freshly
grown colony on Rambach agar plate or 1 μl of the extract
was placed onto MSP 96 target polished steel plate (Bruker
Daltonik GmbH, Bremen, Germany), where 1 μl of matrix
was overlaid, and MALDI-TOF mass spectra were generated
using Bruker microflex LT instrument. Bacteria were
identified using MALDI Biotyper 3.0 software. Results are
given as a score value in between 0.000 and 3.000 and the
criteria applied for accepting results were shown in Table 1.

Score Value
2.300 ~ 3.000
2.000 ~ 2.299
1.700 ~ 1.999
0.000 ~ 1.699

1.700 ~ 1.999
0.000 ~ 1.699

Extraction method
41
0
0
0

Conclusions and Discussion
The overall result of MALD-TOF MS is closely matched to
that of PCR base analysis for S. spp.. The data obtained in this
study demonstrated that the extraction method got a better
result than the direct smear method.
The previous conventional identification method of bacteria
is rather time-consuming and may sometimes lead to
misidentification. However, MALDI-TOF MS have great
benefits such as reducing the time for identification less than
ten minutes and easy system to operate. Therefore, our
finding indicated that MALDI-TOF MS is a highly reliable
method for the rapid identification of S. spp..
References
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2.000 ~ 2.299

Strength of Identification Achieved
Highly probable species identification
Secure genus identification, probable species
identification
Probable genus identification
Not reliable identification

Direct smear method
1
17
17
6
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Table 1. Meaning of score values by MALDI-TOF mass.

Score Value
2.300 ~ 3.000

Table 2. Numbers of isolates identified as S. spp. by
MALDI-TOF mass spectrometry analysis.
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Introduction
Salmonella typhymurium is the predominant serotype found
in pig carcasses in Europe and several strains are resistant to
antibiotics . Risk-based analyses were conducted in Danish
pork Salmonella program1. Biosecurity and feed play a
significant role in Salmonella control in farm. Gut health is
increasingly being shown to be effective against intestinal
pathogens and is essential to productivity and food safety
programmes 3. The aim of this study is to evaluate the effect
of the addition of three increasing concentrations of a
microencapsulated blend of organic acids and nature-identical
compounds in the diet 4 (Aviprotect-S, Vetagro SpA,
European patent n°1391155 B1 and more patents pending) of
pigs experimentally infected with S. typhymurium .
Materials and Methods
Twenty four SPF post-weaning piglets were randomly
distributed in four groups of six animals each. At the
beginning of the study all piglets were individually
weighted and identified by ear tag. Each group was housed
in an isolation unit throughout the study and received the
same basal diet added with increasing concentrations of the
blend as follows : Group A, feed without additives. Group
B, fed with 1 kg/ton of Aviprotect™S. Group C . fed with
2 kg/ton of AviprotectS™.Group D fed with 3 kg/ton of
Aviprotect™. Twenty one days after housing (T1) piglets
were orally challenged with 4x106 of S. typhymurium field
strain 14028/10 2. Samples of blood, faeces from rectal
ampulla, and environmental faecal samples were collected
every week (T2, T3, T4,T5). After fifty six days since the
beginning of the study (T6) all pigs were euthanized and
necropsied. Samples from stomach, jejunum, ileum , cecum,
colon,
and rectal ampulla contents, ileo-cecal lymph
nodes, liver and spleen were collected. All organs and faeces
samples were cultured following the “ISO 6579:
2002/Amendment
1:2007”.
Individual
serological
investigations were performed using a commercial indirect
Mix ELISA-Herd-Check Swine Salmonella Antibody Test
Kit, Idexx Laboratories.
Results
Table 1 reports the number of faecal samples positive for
S. typhymurium at different time points.
Table 1. Number of pigs S. typhymurium positive in faeces.
Group
A
B
C
D

T1
6/6
6/6
6/6
3/6

T2
5/6
4/6
1/6
0/6

T3
2/6
1/6
2/6
0/6

T4
0/6
0/6
0/6
0/6
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T5
0/6
0/6
0/6
0/6

S. typhymurium was isolated from faeces in 21 piglets out
of 24 immediately after challenge (T1). At T2 in 5 piglets of
group A, 4 piglets of group B, and 1 piglet of group C. At T3
S. typhymurium was isolated in 2 piglets of group A, 1 of
group B, and 2 of group C.
In Table 2 are shown jejunal- ileal, cecal, colonic and ileocecal lymph nodes samples positive for S. typhymurium.
Table 2. Number of intestinal samples positive for S.
typhymurium at the end of the study
Group
A
B
C
D

Jejunum
Ileum
3/6
2/6
2/6
0/6

Cecum
Colon
2/6
2/6
2/6
1/6

Ileo-cecal
Lymph nodes
2/6
1/6
0/6
0/6

S. typhymurium was isolated in 7 pigs in jejunum-ileum
tract, 7 in cecum-colon tract, 3 in ileo cecal lymph nodes.
Discussion and conclusions
Feeding pigs with 2 and 3 kg/ton of the microencapsulated
blend of organic acids and nature-identical compounds
(group C and D, respectively) reduced the prevalence of
positive fecal samples compared to group without the blend
(group A), both in terms of number of infected pigs and of
duration of the infection.. The number of positive organs was
higher in pigs of group A than in groups B, C and D. In group
A S. typhymurium was detected in 5 intestinal samples and
in 2 lymph node samples, whereas only 4 intestinal contents
and 1 lymph node sample resulted positive in group B. Also
in group C 4 intestinal samples resulted positive for S.
typhymurium but none of the lymph nodes was. In group D
samples were all negative but 1 ceco-colonic sample.
In conclusion, the diet added with microencapsulated organic
acids and nature identical compounds was effective in
reducing both replication and shedding of S. typhymurium in
growing pigs, especially when the inclusion was at 2 and 3
kg/ton of feed.
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Disseminated Intravascular Coagulation (DIC) associated with Salmonellosis and PCV2
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Introduction
DIC is an under reported clinical and postmortem finding in
pigs.
Presenting clinical signs
22 kg pig presented struggling with mild dyspnoea and a
pyrexia of 40.2°C The pig was separated from the group
and showed no inclination to eat. The pig was well fleshed
although 5 kg lighter than the a target weight for its age.

Bacteriology and virology
Salmonella typhimurium was isolated from the colitis.
Immunohistochemistry indicated a grade 2 PCV2 presence.
This was demonstrated to be a PCV2b virus.

Histological Examination
Tonsils and other lymph nodes – The lymphoid follicles
were severely depleted. Low numbers of PCV2
intracytoplasmic inclusion bodies in macrophages were noted.
Lung – All sections had severe interlobular, perivascular,
peribronchial and subpleural oedema with severe dilation of
lymphatics which contained some neutrophils. There was
moderate subacute multifocal suppurative bronchitis and
bronchiolitis. Alveolar capillaries contained markedly
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Discussion and pathogenesis
Bacterial death and lysis (salmonella) results in local and
systemic lipopolysaccharide release. Secondary to this,
cytokine production results in widespread endothelial cell
damage leading to the activation of the clotting cascade.
Disseminated activation of coagulation results in the
formation of microthrombi in the microvascular circulation
obstructing small blood vessels and compromising organ
function. Ultimately the potential for production of clotting
factors is exhausted, and, with the activation of fibrinolysis
multifocal haemorrhage occurs. DIC therefore results in
widespread organ failure, shock and death.
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Post-mortem examination
Gross post-mortem examination revealed a generalized
oedema of most organs. Respiratory tract – the lungs
demonstrated a checkerboard distribution of red congested
lobules. There was extensive inter-lobular oedema. The
lungs were extremely spongy and failed to collapse.
Bronchi contained mucus. The tonsils appeared normal.
There was some apparent enlargement of the bronchial
lymph nodes. Circulatory system – the heart was normal in
shape but the heart muscle appeared mottled. Spleen –
Enlarged and firmer than normal Intestines – stomach – no
food was evident with reddened. There was a degree of
defuse thickening of the ileum wall. The large intestine
demonstrated focal raised lesions covered with a diptheritic
membrane. The mesenteric and gastrosplenic lymph nodes
were more prominent. There was extensive mesenteric
oedema between the intestinal loops, in particular of the
large intestine. Pancreas – there was extensive oedema
around the pancreas. Urinary tract – There was extensive
bilateral perirenal oedema involving both kidneys and
ureters. Both kidneys were of normal size. Both kidneys
presented were a grey colour with extensive petechiation on
the ventral surface (with some evidence on the dorsal
surface). The petechiation appeared to be subcapsular. The
kidneys were firm and cutting into the kidneys indicated a
gritty feel. The renal pelvis were oedematous. The internal
surface of the ureters and bladder appeared normal.
Nervous system – there was a large blood clot with oedema
in the central venticle. Lymphoid system – The superficial
inguinal, mandibular, axilar, renal and popliteal lymph
nodes all appeared normal. The gastrosplenic and
mesenteric lymph nodes were enlarged.

increased numbers of neutrophils (reflecting neutrophilia).
Stomach – There was extensive moderate superficial
necrotizing gastritis. Small intestine – Villi were diffusely
short, fused and covered with low cuboidal epithelium
(reflects decreased food intake). There was submucosal
oedema which varied in severity between sections. Colon –
There was marked multifocal necrotizing colitis with
numerous colonies of small bacilli populating the overlying
fibrinonecrotic pseudomembrane. There was severe diffuse
submucosal oedema and dilated lymphatics contain emboli of
fibrin and neutrophils (diphtheritic colitis). Pancreas – There
was widespread severe oedema of interlobular septae. Spleen
– There was marked neutrophilia. Kidney – All sections had
widespread subcapsular interstitial haemorrhage. Scattered
glomeruli presented coagulative necrosis of the tuft with
hyaline thrombi in glomerular capillaries (capillary
thrombosis and infarction of the glomerular tuft – the
definitive lesion of disseminated intravascular coagulation).
Cerebrum – There was locally extensive subependymal
haemorrhage. Nearby blood vessels had perivascular
haemorrhage. Adjacent neuroparenchyma had locally
extensive rarefaction with areas of gliosis (cerebral infarct).
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Porcine circovirus ORF2 capsid protein express on the surface of a Salmonella enterica typhimurium
Jungwung Yang, Hyun Jang
R&D Laboratory Komipharm International CO. LTD.
Jungwangdong 1236-6, Sheungsi, Gyeonggido, KOREA. hjang71@snu.ac.kr
Introduction
After 2007, PCV2 prevent vaccines are developed and
vaccinated to the young pigs reduced the disease outbreak.
But recently PCV2 infection and other viral and bacterial
infections cause more severe damage in pig health. Recently
enteric disease also increased due to the increasing antibiotics
resistance bacteria and the reduction of the use of antibiotics.
More over PRRS and salmonella co-infection increased the
mortality up to 50 %. S. Typhimurium causes a self-limiting
enterocolitis but is rarely associated with mortality. But in the
presence of PCV2 infection, S. typhimurium infection cause
more severe enteric disease in pig. Currently porcine enteritis
caused by PCV2 and S. typhimurium co infection was called
PCV2-associated enteritis. Attenuated Salmonella vaccine
vectors generally elicit strong antibody responses against the
passenger antigen which is express on the bacterial surface. In
this study we make ORF2 protein expressed S. typhimurium
strain and which was tested immunogenecity of the both
ORF2 and S. typhimurium.
Materials and Methods
Construct of surface display vector which is encoding ORF2
gene of PCV2 and then transfected in S. typhimurium H683
Δasd cells. Isopropyl-β-D-thio-galactoside(IPTG) is used as
an inducer of ORF2 protein expression. Surface localization
of ORF2 protein is certified by trypsin treatment test. The
ability of the displayed antigen to induce an immune response
was measured using PCV2-antibody ELISA analysis in
guinea pig model. Antibody titer against S. typhmurium also
is measured by ELISA assay. Protective efficacy is tested by
challenge test with virulent S.typhmurium
Results
PCV2 ORF2 protein which was linked to C-terminal of
OmpA domain expressed on the surface of the S. typhmurium.
SDS-PAGE and western blotting assay using ORF2 protein
specific antibody show ORF2 protein is successfully
expressed and localized on the outer membrane of the S.
typhmurium. Surface localization of ORF2 protein can be
certified using trypsin treatment assay. ORF2 protein band is
decreased depend on the enzyme treatment time. ORF2
expressed S. typhmurium bacterial cells(109 cfu/ml)
immunized to the mouse elect high titer of serum antibody
against PCV2 as well as S.
typhmurium. 80% of the mouse which is immunized with
ORF2 expressed S. typhmurium bacterial cells(109 cfu/ml)
alive against virulent S. typhmurium challenge.
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Figure 1. ORF2 protein salmonella surface expression
vector.
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Figure 2. Western blotting analysis of the surface expressed
ORF2 Protein(M;marker, lane 4 through 8 IPTG
induction samples, lane 5 through 7 trypsin treatment
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Discussion
The results of this study show two important
perspectives to multivalent vaccine for PMWS or
PCVAD disease prevention. ORF2 of PCV2 protein
antigen successfully expressed on the non-pathogenic
salmonella live vector and act as a good vaccine
candidate.
References
1. Surface-displayed viral antigens on Salmonella
carrier vaccine Nature Biotechnology. 2000 Vol. 18
pp 645-648.
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Response of swine spleen to Streptococcus suis infection revealed by transcription analysis

1

R Li1,2, A Zhang1,2, B Chen1,2, H Chen1,2, M Jin1,2
Unit of Animal Infectious Diseases, National Key Laboratory of Agricultural Microbiology, 2College of Veterinary
Medicine, Huazhong Agricultural University, Wuhan, Hubei, P.R. China., jml8328@126.com

Introduction
Streptococcus suis serotype 2 (SS2), a major swine
pathogen and an emerging zoonotic agent, has greatly
challenged global public health1. Systematical
information about host immune response to the infection
is important for understanding the molecular mechanism
of diseases. Spleen plays an important role in immune
response and could be an ideal target to study host
immune response against infection2. In the present study,
the gene expression profiles of swine spleens which
suffered from highly pathogenic SS2, avirulent isogenic
strain and PBS respectively were investigated to reveal
the host immune response to SS2 and the contributions
of host response to SS2 diseases.

Conclusions and Discussion
Our findings indicated that highly pathogenic SS2 could
persistently induce cytokines mainly by Toll-like
receptor 2 (TLR2) pathway, and the phagocytosisresistant bacteria could induce high level of cytokines
and secrete toxins to destroy deep tissues, and cause
meningitis, septicaemia, pneumonia, endocarditis, and
arthritis.
References
1. Gottschalk M., et al, 2010, Future Microbiol 5, 37191.
2. Chen H., et al., 2009, BMC Genomics 10:64.
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Results
104 and 129 unique genes were significantly upregulated and down-regulated in the spleens of pigs
infected with SS2 (WT) (Figure 1). The up-regulated
genes were principally related to immune response, such
as genes involved in inflammatory response; acutephase/immune response; cell adhesion and response to
stress. The down-regulated genes were mainly involved
in transcription, transport, material and energy
metabolism which were representative of the reduced
vital activity of SS2-influenced cells. Only a few genes
showed significantly differential expression when
comparing avirulent isogenic strain (ΔHP0197) with
mock-infected samples.
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Materials and Methods
A total of 12 pigs of high-health status (ages 4-5 weeks)
were assigned to three groups, within four in each. Two
groups were inoculated intranasally with 1 ml of
2×106CFU of WT strain or ΔHP0197 respectively, and
the rest group inoculated with PBS was served as control.
All pigs were sacrificed at day 3, and their tissue samples
were cultured to prove in vivo bacterial burden. Spleen
samples were aseptically collected and immediately
frozen in liquid nitrogen for future RNA isolation. Total
RNA was isolated from approximately 200 mg of each
sample by using the TRIzol (Invitrogen) and RNeasy
Midi kit (QIAGEN) based on the manufacturer’s
protocols. The integrity, quality, and quantity of RNA
were assessed using the Agilent Bioanalyser 2100. The
RNA labelling and hybridization were conducted by a
commercial Affymetrix array service (CapitalBio Corp.
Beijing, China).

Figure 1. Clustering and characterization of the differential
expression of genes.

IPVS 2012 KOREA
BP-377

| Bacteriology & Bacterial Diseases-STREPTOCOCCUS SUIS|

Large-scale identification of bacteria-host crosstalk by affinity chromatography: capturing the interactions of
Streptococcus suis proteins with host cells
B Chen1,2, A Zhang1,2, Z Xu1, R Li1, H Chen1,2, M Jin1,2
Unit of Animal Infectious Diseases, National Key Laboratory of Agricultural Microbiology
2
College of Veterinary Medicine, Huazhong Agricultural University, Wuhan, Hubei, P.R. China., jml8328@126.com
1

Introduction
Proteins interactions between bacteria and their hosts are
responsible for all types of infection processes. The
investigation of the bacteria-host crosstalk can provide a
comprehensive understanding of the pathogenesis of
bacterial disease. Despite scattered efforts in this field, a
systematic identification of interactions between host and
bacterial proteins remains unavailable. Here, we develop
ACSP (Affinity Chromatography-based Surface Proteomics),
which combines affinity chromatography and shotgun
proteomics (LC-MS/MS), to investigate the interactions
on a large-scale.
Materials and Methods
Hep-2 cells were employed as the host cell model. The
extracellular molecules of Hep-2 cells were biotinylated,
and then applied as bait to capture the surface interacting
proteins (SIPs) from surface-exposed proteins of Streptococcus
suis serotype 2 (SS2) by affinity chromatography.
Subsequently, the prey was further identified using
shotgun proteomics (Figure 1). To confirm the interactions
between the captured SIPs and Hep-2 cells, an indirect
immunofluorescence assay was applied. To assess the
contribution of the SIPs to the adherence of bacterium,
the inhibitions of the recombinant purified proteins or
corresponding antibodies were determined.
Results
Using ACSP, 40 potential SIPs were identified from the
preys by LC-MS/MS, including 3 SIPs that have been
previously reported in the literature. We selected 8
important SIPs and confirmed their ability to adhere to
Hep-2 cells. Additionally, 3 newly identified SIPs, or
their polyclonal antibodies (Enolase, DnaK, HAM1),
were found to significantly inhibit the adherence of SS2
to Hep-2 cells (Figure 2), indicating their essential role in
the interaction between SS2 and Hep-2 cells.

Figure 1. The schematic diagram of ACSP experiment.

Figure 2. Inhibition of SS2 adhesion to Hep-2 cells by
the SIPs (A) or their polyclonal antibodies (B).

Conclusions and Discussion
In summary, we identified 40 proteins that may be
involved in the interactions between SS2 and its host.
Further analyses of 8 selected proteins revealed that 3 of
those proteins are major SIPs that participate in the
adherence of SS2 to Hep-2 cells. Moreover, this work
also reveals many new potential interaction mechanisms
between SS2 and Hep-2 cells and provides possible
candidates for use in vaccination strategies. Therefore,
ACSP represents a valuable tool for investigating the
bacteria-host interactions in vitro.
References
1. Liu, L., et al., 2009, Curr Microbiol 58, (1), 11-7.
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Comparative genomics study of multi-drug-resistance mechanisms in the antibiotic-resistant
Streptococcus suis R61 strain

1

Pan Hu1, Anding Zhang1, Huanchun Chen 2, Meilin Jin1
Unit of Animal Infectious Diseases, National Key Laboratory of Agricultural Microbiology,Huazhong Agricultural
University, Hubei, P. R. China,
2
College of Veterinary Medicine, Huazhong Agricultural University, Hubei, P. R. China, jml8328@126.com

Introduction
Streptococcus suis (S. suis) infections are a serious
problem for both humans and pigs worldwide. The
emergence and increasing prevalence of antibioticresistant S. suis strains pose significant clinical and
societal challenges.
Materials and Methods
A multi-drug-resistant S. suis strain, R61, and one S. suis
strain, A7, which is fully sensitive to all tested antibiotics
were sequenced at the Beijing Institute of Genomics
(China) using a whole-genome shotgun sequencing
strategy and Illumina Genome Analyzer sequencing
technology.
Antibiotic-resistance genes were identified and
characterized mainly by the following strategies: the
amino acid sequence of each gene was compared with
the ARDB with an expected score cutoff of 10-5.
Matches were screened such that only hits with 35% or
greater identity were accepted as candidate resistance
genes. To further explore resistance mechanisms from a
structural viewpoint, we used Modeller to examine the
homology of three-dimensional protein structures with
the structures of antibiotic-resistance proteins.

previously unexamined mutations that are strong
candidates for conferring drug resistance. We believe
that these mutations will provide crucial clues for
designing new drugs against this pathogen. In addition,
our work provides a clear demonstration that the use of
drugs has driven the emergence of the multi-drugresistant strain R61.
References
1. Hu P., et al., 2011, PLoS One 6: e24988.
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Conclusions and Discussion
Comparative genomic analysis of S. suis strains with
diverse drug-resistant phenotypes provided evidence that
horizontal gene transfer is an important evolutionary
force in shaping the genome of multi-drug-resistant
strain R61. In this study, we discovered novel and
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Results
Comparative genomic analysis revealed that the R61
strain is phylogenetically distinct from other S. suis
strains, and the genome of R61 exhibits extreme levels of
evolutionary plasticity with high levels of gene gain and
loss.
The 18 antibiotics used in our test are conventionally
categorized into several types based on their mechanism
of action, chemical structure, or spectrum of activity. For
example, ampicillin, amoxicillin-clavulanic acid, cefuroxime
and cefotaxime are grouped as b-lactam antibiotics.
Levofloxacin and gatifloxacin are known as quinolones.
Erythromycin and azithromycin are macrolides. Our
analysis reveals that R61 resistance to the 15 tested
antibiotics tested is mainly derived from 3 classes of
action: alteration in target site, target protection and
reduced drug accumulation.
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Comparative genomic analysis of Streptococcus suis reveals significant genomic diversity among different
serotypes

1

Anding Zhang1, Pan Hu1, Huanchun Chen 2, Meilin Jin1
Unit of Animal Infectious Diseases, National Key Laboratory of Agricultural Microbiology,Huazhong Agricultural
University, Hubei, P. R. China,
2
College of Veterinary Medicine, Huazhong Agricultural University, Hubei, P. R. China, jml8328@126.com

Introduction
Streptococcus suis (S. suis) is a major swine pathogen
and an emerging zoonotic agent. Serotypes 1, 2, 3, 7, 9,
14 and 1/2 are the most prevalent serotypes of this
pathogen. However, almost all studies were carried out
on serotype 2 strains. Therefore, characterization of
genomic features of other serotypes will be required to
better understand their virulence potential and
phylogenetic relationships among different serotypes.
Materials and Methods
Bacterial genomes were sequenced at the Beijing
Institute of Genomics (China) using a whole-genome
shotgun sequencing strategy and Illumina Genome
Analyzer sequencing technology.The Open Reading
Frame (ORF) prediction was performed using Glimmer3
and Genemarks, and the results were amalgamated. The
tRNAs and rRNAs were identified using tRNAscan-SE
and RNAmmer1.2, and the insertion sequence (IS)
elements were found with IS Finder. Genome islands
(GIs) were identified using IslandViewer. Multiple
genome alignments for the completely sequenced strains
were constructed and visualized using the progressive
Mauve program in Mauve v2.3.1
Results
Four Chinese S. suis strains belonging to serotypes 1, 7,
9 and 1/2 were sequenced using a rapid, highthroughput
approach. Based on the 13 corresponding serotype
strains, including 9 previously completed genomes of
this bacterium, a full comparative genomic analysis was
performed.
Although the number of core genes initially decreased
with the addition of each new genome, the core genome
appeared to reach a plateau at approximately 1126 genes
for S. suis species. The core gene number in each
genome varied slightly because of the involvement of
duplicated genes and paralogs in the shared clusters.
The pan-genome analysis revealed that the species
possesses an open pan-genome for which the size
increases with the addition of new sequenced strains.
This was consistent with a previous study on the core
and pan-genome of Streptococcus, which indicated that S.
suis was the lineage with the largest number of gene
gains and losses.
All serotype 2 strains except for BM407, as well as the
serotype 14 strain JS14 and serotype 1/2 strain SS12,
were quite similar with respect to genome structure, with
the exception of some small insertions. The genomes of
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BM407, D12 and ST1 shared a similar synteny with each
other, and they displayed a large inversion when
compared to that of other serotype 2 strains. The D9 and
ST3 genomes were collinear along their length, with the
exception of an insertion in the D9 genome. This is
interesting because these synteny types were similar to
some extent to the phylogenetic relationships seen
among these strains.
Figure 1. The pan-genome analysis indicated S. suis
posses an open pan-genome

Conclusions and Discussion
The results provide evidence that the pan-genome of this
species is open and the size increases with addition of
new sequenced genomes, and the strains of serotypes 1, 3,
7 and 9 are phylogenetically distinct from serotype 2
strains, but all serotype 2 strains, plus the serotype 1/2
and 14 strains, are very closely related.
References
1. Zhang A, et al. 2011, BMC Genomics 12: 523.
2. Hu P, et al. 2011, J Bacteriol 193: 3428-3429.
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Detection of Streptococcus suis in piglets of different ages in intensive pig farms

1

LM Peréz1,2, JD Mogollón3, RJ. Piñeros1, C Calderón1
Instituto Colombiano Agropecuario, 2Pontificia Universidad Javeriana. 3Facultad de Medicina Veterinaria y
Zootecnia Universidad Nacional de Colombia, Bogotá, Colombia, lina.perez@ica.gov.co

Introduction
Streptococcus suis is an important pathogen in pigs. It
causes a number of pathological processes that have
become important in swine production. Appropriate
identification and characterization methods are
required,for surveillance and disease control. This may
be useful to establish relations of similarity between
strains and to demonstrate the origin of disease outbreaks,
allowing to carry out comparative studies within and
between farms (1). The aim of this study was to evaluate
two molecular techniques for detection and genotyping
of Streptococcus suis in pigs: a multiplex PCR and a
ERIC-PCR Moreover, a preliminary study was
accomplished aimed to demonstrate the presence of S.
suis in a commercial pig farm by applying the techniques
of multiplex PCR, ERIC-PCR and bacteriological culture
of samples taken from clinically healthy sows and piglets.

Results
There was none isolated strain of S. suis in any out of a
total of 200 samples from sows and piglets clinically
healthy that were analyzed by bacterial culture. However,
we could observe a high diversity in the morphology of
the colonies obtained in cultures from bacteria of the
normal flora in the pig such as Streptococcus dysgalactiae, S.
agalactiae, Streptococcus sp. Staphylococcus aureus and
Pasteurella sp.
A 62.5% from a total of 56 pools made from swab
samples collected from clinical healthy animals and
tested by multiplex PCR, were positive for S. suis,
however all samples were negative for S. suis type 2.
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Materials and methods
Two molecular techniques for detection and genotyping
of Streptococcus suis in pigs were evaluated. The
multiplex PCR is based on the amplification of a
fragment of the gene coding for 16S rRNA of S. suis and
on the amplification of the cps2J gene of S. suis serotypes
2 and ½. The ERIC-PCR is based on the detection of
repetitive intergenic sequences of Enterobacteriaceae
consensus (ERIC). For the standardization of these
techniques 7 serotypes of S. suis reference strains and
from other bacterial species present in pigs were used (2).
A cross-sectional study was carried out in a pig farm in
order to detect Streptococcus suis in clinically healthy
pigs from 1 to 4 weeks of age and sows from 1 to 4
weeks postpartum. In total, 99 tonsillar swabs, 39 nasal
swabs collected from pigs, 31 nasal swabs and 31 vulvar
swabs taken from sows were evaluated by multiplex
PCR and bacteriological culture.

Discussion
In this study a higher presence of S. suis was found in the
tonsillar swabs compared to the nasal swabs. It was
demonstrated that tonsillar swabs of pigs can be used in
PCR assays to detect carriers of virulent strains of
Streptococcus suis. This indicates that this type of
sample is an efficient tool for detecting asymptomatic
carrier pigs trying to achieve a control of this bacteria in
commercial swine farms.
Due to increased nasal excretion, we suggest that S. suis
could be detected more frequently in nostrils when there
are natural outbreaks. This could explain these findings
considering that occur a subclinical colonization from
sows.
Although it was not possible to isolate S. suis from the
200 samples analyzed by bacterial culture, in contrast,
the m-PCR for 62.5% of the samples was positive. The
results from this study reflect the colonization of strains
of different serotypes of S. suis which are possibly not
pathogenic, which is not surprising considering that this
agent is found in normal flora. It could be suggested that
there was no carriers of S. suis serotype 2 in the
examined farm.
These results showed that PCR is more sensitive than
bacterial culture and is a useful tool for detecting carrier
animals in a swine farm. These two molecular techniques
are useful for the identification and characterization of
strains of S. suis in diagnosis and epidemiological studies.
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Distribution and serotyping of Streptococcus suis strains isolated in Korea from 2006 to 2011
HW Choi1, MJ Han1, J Membrebe1, IJ Yoon1
ChoongAng Vaccine Laboratories Co., Ltd. (CAVAC), Daejeon, South Korea, 305-348
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Introduction
Streptococcus suis (S. suis) is a major swine pathogen
and an emerging zoonotic agent. It was first reported in
Europe in the early 1950s and continues to be of
economic importance to this day. Clinical signs include
but are not limited to, meningitis, anorexia, depression,
reddening of the skin, fever, arthritis, sepsis, and
paralysis. To date, 35 serotypes of this organism have
been described, and they are designated as serotypes 1 to
34 and ½. In this study, we investigated distribution and
serotyping of S. suis strains isolated in Korea from 2006
to 2011.
Materials and Methods
The strains were isolated from tissues or secretions of
pigs during routine diagnostic procedures from 2006 to
2011. The animals originated from pig farms in Korea. A
prep machine method was used to extract the DNA using
the MagMAX Express (AB). Conventional PCR using
the gdh gene primers was also used to determine the
percentage of S. suis. Multiplex PCR was conducted
using primers targeting the gene encoding S. suis
capsular biosynthesis (cps).

serotype 9, and 56.1% (64/114) were composed of the
other serotypes (Figure 2).
Figure 1. Percentage of S. suis in 137 field isolates

Figure 2. Distribution of S. suis serotypes

Table 1. Primer sequences used in this study
Target gene
gdh
(S.suis)

Primer sequences
GCAGCGTATTCTGTCAAACG
CCATGGACAGATAAAGATGG

Size
688

cps1J
TGGCTCTGTAGATGATTCTGCT
(S.s type 1, 14 ) TGATACGTCAAAATCCTCACCA

637

cps2J
TTTGTCGGGAGGGTTACTTG
(S.s type 2, 1/2) TTTGGAAGCGATTCATCTCC

498

cps7H
(S.s type 7)

AATGCCCTCGTGGAATACAG
TCCTGACACCAGGACACGTA

379

cps9H
(S.s type 9)

GGGATGATTGCTCGACAGAT
CCGAAGTATCTGGGCTACTGA

303

Results
CAVAC’s diagnostic lab collected 137 Streptococcus
spp. isolates.
One hundred thirty-seven Streptococcus spp. isolates
underwent PCR typing in reference to S. suis primers.
The results revealed that 83% of the isolates were
specific for S. suis whereas the remaining 17% were not
classified (Figure 1).
In addition, serotyping was performed by Multiplex PCR
and the results revealed that 35.9% (41/114) were
serotype 2 (+1/2), 5.2% (6/114) were serotype 7, 1.7%
(2/114) were serotype 1 (+14), 0.8% (1/114) were
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Conclusions and Discussion
S. suis is one of the diseases that causes severe damage
to the pig industry in the Republic of Korea. Recent
reports showed an increase in the prevalence of this
bacterial disease. This study revealed that S. suis is the
most common amongst Streptococcus spp. Multiplex
PCR serotyping further showed that there are various
serotypes present in the pig farms throughout the country.
Currently, the Korean regulation allows the manufacture
of autogenous vaccines for E. coli, A. pleuropneumoniae,
and P. multocida. This is with regards to the presence of
many serotypes for these three bacteria and the absence
of cross-protection. However, this study showed that
there is a need for the regulation to be amended. S. suis
should be included in the regulation to aid pig farmers to
have an autogenous vaccine, which can aid in lowering
the cases of streptococcus.
References
1. Okwumabua et al., 2003, FEMS Microbiology letters
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2. L.M.G. Silva et al., 2006, Veterinary Microbiology
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Oregano essential oil in Regano EX has broad spectrum antimicrobial and antioxidant activity
MA Mellencamp1, R Lamb1, P Suttiluck1
1
Ralco Animal Health, Marshall, MN
Introduction
Enteric health plays a key role in disease control,
efficient feed utilization and maturation of the immune
system. The swine industry is investigating phytonutrients
including oregano essential oil (OEO) because they exert
potent antimicrobial and antioxidant activity in the gut.
The antimicrobial and antioxidant activity of OEO is
attributed to its most abundant polyphenols, carvacrol
and thymol. These phenols have been shown to
permeabilize and depolarize the bacterial cytoplasmic
membrane, resulting in cell death. The objective of this
study was to quantify the antimicrobial and antioxidant
activities of OEO that is used in Regano® EX
Materials and Methods
A standardized microtiter protocol was used to determine
minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of OEO. OEO was
serially diluted in Mueller Hinton broth. Pure bacterial
culture (100 µl of 0.5 McFarland standard) was added to
each well. After 18h at 37C, wells were scored for
bacterial growth. Clear wells were streaked onto a blood
agar plate to determine MBC. MIC was the lowest
concentration of OEO showing no visible turbidity.
MBC was the lowest concentration of OEO showing no
growth on agar plates. Antioxidant activity for OEO and
vitamin E (positive control) was determined by oxygen
radical absorbance capacity (ORAC) test against five
oxygen radicals: peroxyl radical, hydroxyl radical,
peroxynitrite, superoxide anion, and singlet oxygen
(Brunswick Laboratories, Wareham, MA).

Bacteria
E. coli F4
E. coli F18
E. coli O157:H7
Salmonella choleraesuis
Salmonella typhimurium
Streptococcus suis
Staphylococcus aureus

MIC µg/ml
2.5
2.5
2.5
5.0
5.0
5.0
5.0

MBC µg/ml
2.5
2.5
2.5
5.0
5.0
5.0
5.0

ORAC (TE/100g)1
Oregano essential oil
Natural Vitamin E
Peroxide radical
68,490
2,100
Hydroxyl radical
1,526,000
0
Peroxynitrite
630
0
Superoxide anion
0
0
Singlet oxygen
303,400
37,100
TOTAL ORAC
2,250,600
39,200
1
ORAC = Oxygen radical absorbance capacity TE; trolox equivalents
Oxygen species

Table 3. ORAC values for common antioxidants.
Substance
Red grapes2
Raspberries2
Cranberries2

Total ORAC1
1,206
4,882
9,852

Substance
Total ORAC
Natural Vit E
39,200
BHT2
72,000
Cinnamon2
267,536
Oregano essential
Dark chocolate2
20,823
2,520,600
oil
1
ORAC; Oxygen radical absorbance capacity; TE; trolox
equivalents.2http://www.ars.usda.gov/SP2UserFiles/Place/12354500/D
ata/ORAC/ORAC07.pdf

Conclusions and Discussion
These results demonstrate that OEO has potent
antimicrobial activity for bacteria that cause enteric
disease in swine. This broad spectrum bactericidal
activity is a potent tool for supporting enteric health in
pigs. ORAC testing showed that OEO had a broad range
of neutralizing activity against several reactive oxygen
radicals. Total ORAC for OEO was higher than many
common antioxidants foods. The high antioxidant
activity of OEO is due to its abundant polyphenols.
Antioxidant activity of OEO may protect enterocytes
against inflammatory damage caused by reactive oxygen
molecules that are released during immune system
activation. Regano® EX with oregano essential oil has
been used successfully in all phases of production to
support gut health and deliver superior performance.
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Table 1. MIC and MBC of oregano essential oil for common
swine pathogens.

Table 2. Antioxidant activity of oregano essential oil
and vitamin E for five reactive oxygen radicals.
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Results
Results showed that MICs and MBCs for both grampositive and gram-negative bacteria ranged from 2.5 to
5.0 μg/ml. MBCs were all within one dilution of the MIC
showing bactericidal activity (Table 1).

Antioxidant testing showed that OEO had activity
against 4/5 oxygen radicals. Total antioxidant activity of
OEO was much higher than that of natural vitamin E
(Table 2). Comparison of common antioxidants from the
USDA ORAC database (Table 3) showed that OEO has
an extremely high total ORAC value compared with
known antioxidant foods.
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Determination of Ceftiofur concentration in tonsils from medicated pigs
Rodríguez-Ballarà,I.1, Anglada E.1, Colomer, S.1, Maldonado, J.1, Llopart, D.1
1
HIPRA, Amer, Spain
Introduction
Porcine tonsils are a group of lymphoid tissues located at
the common openings of the gastrointestinal and
respiratory tracts. Tonsils participate in a variety of
functions involving innate, cellular and humoral
immunity. The most important of these immunological
functions is the continuous surveillance for the presence
of foreign antigens. Paradoxically, several bacterial and
viral pathogens persist asymptomatically within the
tonsils; these asymptomatic carrier animals make
difficult the control and/or pathogen elimination from
swine herds1. Ceftiofur clorhidrate is a widely used
antibiotic to control the porcine respiratory complex
(PRC) in many farms of the world. The ability of
antibiotics to reach with therapeutic levels to the tonsils
must be essential to avoid the presence of asymptomatic
carrier animals in swine herds. The objective of this
study was to prove the capacity of Ceftiofur clorhidrate
(EFICUR®) to reach to the pig tonsils by implementing
different treatments.
Materials and Methods
Fourteen pigs were distributed in 3 groups of 4 animals
each, and one group of 2 animals as a control (T0:no
medicated). Three treatments of ceftiofur were
administrated: Treatment 1 (T1): one intramuscular (IM)
injection (16ml/kg p.v.) on D0; Treatment 2 (T2): two
IM injections on D0 and D1 (16ml/kg p.v.); Treatment 3
(T3): three IM injections on D0, D1 and D2 (16ml/kg
p.v.). Pigs of T0 were euthanized; blood, lungs, tonsils
and tonsils crypts were extracted. Pigs of T1, T2 and T3,
were euthanized 2,5 hours after the last injection
(ceftiofur needs 1 hour to reach to the maximum
concentration in sera, plus 1,5 hours as a guarantee time).
Blood, lungs, tonsils and tonsilar crypts were analyzed
through High Performance Liquid Chromatography /
Mass Spectrometry/Mass Spectrometry (HPLC-MS/MS)
to determine ceftiofur concentration.
The concentration in tissues was compared with reference
values (MIC90) for Actinobacillus pleuropneumoniae,
Pasteurella Multocida, Streptococcus Suis and Haemopilus
parasuis (Table1).2
Table 1. Reference MIC90 values.2
Bacteria
Actinobacillus pleuropneumoniae
Haemophilus parasuis,
Pasteurella multocida
Streptococcus suis

MIC90 (µg/ml)
≤ 0.03
≤ 0.06
≤ 0.03
≤ 0.25
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Results
Ceftiofur clorhidrate (EFICUR®) reached to the
bloodstream, lungs, tonsils and tonsilar crypts with
higher concentration than MIC (Minimum inhibitori
concentration) required for the reference bacteria
(Figure 1), in the 3 treatments performed. The
concentration in tissues is lower than in bloodstream
Figure 1. Concentration of ceftiofur on blood, tonsils
and tonsilar crypts in the 3 treatments, as determined by
HPLC-MS/MS (µg /ml).

Discussion
Te bigger the number of injections increases the ceftiofur
concentration in different tissues increases. Therefore
intensive medications using this antibiotic can be
effective to control and erradicate respiratory diseases in
swine herds. Future studies will have to be performed in
order to check the efficacy of intensive ceftiofur
treatments in field conditions.
References
1. Horter DC, et al. Anim Health Res Rev 2003
2. Salmon et al. J Clin Microbiol. 1995; 33: 2435–2444
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Supplying record of swine vaccines in South Korea from 2009 to 2011
H Kim1, CH Lee1, EK Lee1, J Kim1, MJ Chae1, HS Lee1
Veterinary Medicine & Biologic Division, Animal Plant and Fisheries Quarantine and Inspection Agency (QIA)
MIFAFF jennykim@korea.kr

1

Introduction
QIA performs evaluation of National Assay and manages
National Assay Exempted veterinary biologics; vaccines
and other biological products. We analyzed supply of pig
vaccines in South Korea during recent three years
(2009~2011). Supplying is determined by sales of former
year and prediction of circumstances like finance,
vaccination program of each company, disease and its
prevention policy. We tried to find the characteristics of
vaccines distribution in South Korea; preference of
manufacturers (domestic and imported), and autogeneous
vaccines, influence of pig number and FMD outbreak
Materials and Methods
Pig vaccine data in this study were followed; accredited
doses of National Assay of Veterinary Biologics,
reported doses of National Assay exempted vaccines and
autogenous vaccines. Pig numbers in Korea quoted the
statistic data of The Statistics Korea. We counted and
classified doses of each antigens; if a vaccine contained
M. hyopneumoniae and B. bronchiseptica, we added its
dose to mycoplasmic pneumonia and atrophic rhinitis
(AR) each. We analyzed supplying records of each target
diseases; as domestic and imported; global and other
foreign manufacturers; rank of each vaccines and effect
of supplying difference of vaccines after FMD outbreak
on 2010.

Table 1. Number of pigs and supplying records of main
pig vaccines in South Korea (2009~2011)

Table 2. The distribution ratio of autogeneous vaccines;
colibacillosis, pasteurellosis and APP were licensed in
Korea.

References
1. KOSIS, the Statistics Korea. http:// kosis.kr
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Conclusions and Discussion
Most of pig vaccines were supplied by five domestic and
major four global manufacturers and respiratory disease
vaccines were highly weighed in South Korea.
Autogenous vaccines Even though FMD outbreak and
following sacrifice of pigs, and over 10% of farmers
gave up their farms in 20111, pig vaccines were
constantly supplied in total. Miscellaneous also showed;
suppliers of vaccines assumed to change their sale policy
on the choice and focus especially on APP vaccines.
Those results were limited supplying so we should
analyzed sold dose and survey to farmers’ preference to
decide vaccination and expectation after vaccination.
However, this study showed vaccination trends and
applied prediction of pig vaccine supplying plan and
helped new vaccine register in South Korea.

Poster Sessions

Results
Over 70 items registered in Korea by antigens, supplied
antigens were limited 20; nine respiratory diseases, 6
GIT and others. Domestic five vaccine manufacturers
and four global companies counted over 90% of total
supply. Local foreign companies focused on the
distribution of mycoplasmic pneumonia, pasteurellosis,
APP (actinobacillus pleuropneumonia), AR and PED
vaccines. Numerically AR vaccines covered over half of
pigs annually (Table 1). However, we should consider
injection guide per vaccine and choice of farmers on
combined respiratory disease vaccines; actually AR
antigen is contained in many kinds of respiratory disease
vaccines and farmers or clinicians choose just one
vaccine to inject their pigs.
Even though pig numbers decreased due to FMD
outbreak
those
vaccines
constantly
supplied.
Interestingly, PCV2 vaccine supply was decreased;
farmers have routinely used PCV2 vaccines, it looks
related on the local governmental policy and farmer’s
preference on the PCV2 infection in terms of economic
significance. PRRS vaccine has imported radically

comparing than that of domestic; PRRS vaccine could be
the new emerging market in South Korea.
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RHINISENG: field efficacy
J. Montané, M. Noguera, M. Monells, M.C. Ruiz, M. Roca, A. Camprodón, M. Sitjà, R. March
HIPRA, Avda La Selva, 135 - 17170 Amer (Girona) – Spain, jordi.montane@hipra.com

Results
Figure 1. Mean nasal lesion score (±SEM) in piglets born
from the first farrowing. The sow was the experimental unit.
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Different superscripts indicate statistical differences between groups
(p < 0,05, (A) Fisher exact test and (B) multivariate ANOVA).

Figure 3. Age of arrival at slaughterhouse.
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Materials and Methods
A randomized, double-blinded, placebo controlled field
trial was conducted in three different Spanish farms
presenting atrophic rhinitis clinical signs, that were
seropositive to Pasteurella multocida toxin (PMT) and
Bordetella bronchiseptica (Bb) and where toxigenic
P. multocida and/or Bb were isolated.
Ninety-nine pregnant sows and gilts were vaccinated
with RHINISENG 6 weeks before farrowing and
revaccinated 3 weeks later.
A booster dose was administered 3 weeks before the
subsequent farrowing. Eighty-eight control sows
received 2 ml/dose of PBS as a placebo.
Atrophic rhinitis lesions were scored for turbinate bone
atrophy and nasal septum deviation from 0 to 18, as
described in the Eu. Ph. monograph and by Magyar et al.
(2002; Vaccine 20: 1797-1802) in 6-week old pigs and
also at the end of the fattening period. The primary
variable for efficacy testing was the NASAL LESION
SCORE of atrophy. Serum antibodies against PMT
(DAKO/OXOID test) and Bb were measured by ELISA.
Productive parameters were also monitored.

Figure 2. Serological results for PMT (A) and
B. bromchiseptica (B).

Age at slaughter (days)

Introduction
RHINISENG is a new vaccine against progressive
(PAR) and non-progressive atrophic rhinitis (NPAR)
indicated for pregnant sows and gilts to passively protect
their offspring.
The RHINISENG recommended vaccination scheme
includes a basic vaccination scheme (vaccination 8-6
weeks before farrowing and revaccination 4-3 weeks
before farrowing) and a booster dose (4-3 weeks before
the subsequent farrowing).
This study evaluated the vaccine field efficacy of the
basic vaccination scheme and the booster dose.

a

a

b

6-week old

b

Slaughter age

Age of evaluation

a,b

Different superscripts indicate statistical differences between groups
(p < 0,05, multivariate ANOVA).
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Conclusions and Discussion
RHINISENG significantly reduced the atrophic rhinitis
lesions until the end of the fattening period (Figure 1) in
actively infected pigs and also reduced the slaughter age
(Figure 3). A significant seroconversion to PMT and Bb was
induced in actively immunised sows, both after applying the
RHINISENG basic vaccination scheme and after boosting
during the subsequent gestation (Figure 2). These antibodies
were effectively transferred via colostrum to protect their
offspring.
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RHINISENG: efficacy of the basic vaccination scheme (vaccination and revaccination) and the booster
vaccination
J. Montané, M. Monells, M.C. Ruiz, M. Roca, A. Camprodón, R. March, M. Sitjà
HIPRA, Avda La Selva, 135 - 17170 Amer (Girona) – Spain, jordi.montane@hipra.com

Materials and Methods
Thirty-two pregnant sows and gilts free of antibodies
against Pasteurella multocida toxin (PMT) and
Bordetella bronchiseptica were divided into two groups.
Sixteen sows were vaccinated with RHINISENG 
(HIPRA) 8 weeks before farrowing and revaccinated 4
weeks later. A booster dose was administered 4 weeks
before the subsequent farrowing. The sixteen control
sows received 2 ml/dose of PBS as a placebo.
The piglets derived from vaccinated and control sows
from the two subsequent farrowings were challenged as
described in Table 1. The efficacy study design complied
with the European Pharmacopoeia (EP) requirements for
pre-clinical efficacy testing. The study was randomized
and performed on a full-blinded basis.
Table 1. Experimental design of piglet’s infection.
Age of infection (days)
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40
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40
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40
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40
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8

5-6

7

8-9

10

Bb + Pm
(n = 80)

AA

Bb

-
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-

-

AA
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Sentinels
(n = 16)

AA

CM

-

CM

Bb = Bordetella bronchiseptica; Pm = toxigenic Pasteurella multocida;
AA = acetic acid; CM = culture medium

At 6 weeks of age, the piglets deriving from vaccinated
and control sows were euthanatized and atrophic rhinitis
lesions were scored for turbinate bone atrophy and nasal
septum deviation from 0 to 18, as described in the EP
monograph and by Magyar et al. (2002). The primary
variable for efficacy testing was the NASAL LESION
SCORE (NLS) of atrophy.
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Different superscripts indicate statistical differences between
treatment groups (p < 0,05, t-test for independent samples).

Conclusions and Discussion
RHINISENG significantly reduced the atrophic rhinitis
lesions reproduced in a severe experimental infection,
both after applying the basic vaccination scheme and
after boosting during the subsequent gestation. (Figure 1),
even when sows where vaccinated at the maximum
interval recommended between the basic vaccination
scheme and parturition, i.e. 8 and 4 weeks before
farrowing.
The booster dose gave a protection at least equivalent to
the response to the basic vaccination scheme in the
present challenge trial. The antibody levels in vaccinated
sow’s colostrum against P. multocida toxin (PMT) were
8.3 times greater after the booster dose than after the
basic vaccination scheme, which strengthens the
suitability of administering a third dose of RHINISENG .
References
1. Magyar, T. et al. 2002. Vaccine 20: 1797-1802
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Results
Figure 1. Mean nasal lesion score (±SEM) in piglets.

Nasal Lesion Score

Introduction
RHINISENG is a new vaccine against progressive
(PAR) and non-progressive atrophic rhinitis (NPAR)
indicated for pregnant sows and gilts to passively protect
their offspring. The RHINISENG recommended
vaccination scheme includes a basic vaccination scheme
(vaccination 8-6 weeks before farrowing and
revaccination 4-3 weeks before farrowing) and a booster
dose (4-3 weeks before the subsequent farrowing).
This study evaluated the vaccine pre-clinical efficacy and
the duration of immunity for active immunization of the
sows.
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RHINISENG: field safety
M. Noguera, J. Montané, M. Monells, M.C. Ruiz, M. Roca, A. Camprodón , M. Sitjà, R. March
HIPRA, Avda La Selva, 135 - 17170 Amer (Girona) – Spain, jordi.montane@hipra.com
Introduction
RHINISENG is a new vaccine against progressive (PAR)
and non-progressive atrophic rhinitis (NPAR) indicated for
pregnant sows and gilts to passively protect their offspring.
The RHINISENG recommended vaccination scheme
includes a basic vaccination scheme (vaccination 8-6 weeks
before farrowing and revaccination 4-3 weeks before
farrowing) and a booster dose (4-3 weeks before the
subsequent farrowing).
This study evaluated the vaccine field safety of the basic
vaccination scheme and the booster dose.
Materials and Methods
A randomized, double-blinded, placebo controlled field trial
was conducted in three different Spanish farms presenting
atrophic rhinitis clinical signs, that were seropositive to
Pasteurella multocida toxin (PMT) and Bordetella
bronchiseptica (Bb) and where toxigenic P. multocida and/or
Bb were isolated. Ninety-nine pregnant sows and gilts were
vaccinated with RHINISENG 6 weeks before farrowing and
revaccinated 3 weeks later. A booster dose was administered
3 weeks before the subsequent farrowing. Eighty-eight
control sows received 2 ml/dose of PBS as a placebo.Body
temperature, local and systemic reactions to vaccination and
the reproductive performance of gilts and sows over the
recommended vaccination scheme (i.e. vaccination +
revaccination + boosting) were evaluated.
Results
Figure 1. Mean rectal temperature (ºC) after vaccinating,
revaccinating and boosting sows.
RHINISENG
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Body temperature (ºC)
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40,5
40,0
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Vaccination

Revaccination
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*

*
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Days after injection

* Different superscripts indicate statistical differences between groups
(p < 0,05, multivariate ANOVA).
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Table 1. Reproductive performance data after the basic
vaccination scheme (‘FIRST’ farrowing) and after the booster
dose (‘SECOND’ farrowing). Mean ± Std. Dev.
FIRST FARROWING

No. of piglets

Group

Abortions

Liveborn

Stillborn

Mummified

RHINISENG
(n=99)

0

11.96±2.30

1.23±1.67

0.20±0.51

Control
(n=88)

0

11.94±2.76

1.22±1.47

0.17±0.51

SECOND FARROWING

No. of piglets

Group

Abortions

Liveborn

Stillborn

Mummified

RHINISENG
(n=65)

0

11.25±2.51

0.51±0.87

0.15±0.57

Control
(n=53)

0

10.36±2.10

0.57±1.08

0.15±0.57

No significant differences between RHINISENG and control groups
were found (multivariate ANOVA; p<0.05).

No systemic reactions were observed. None of the
vaccination doses administered caused abnormal local
reactions at the inoculation site. Slight swelling at the
inoculation site was observed in a higher proportion of
sows after the first vaccine dose than in the subsequent
injections. The proportion of animals with a slight local
reaction was higher in the vaccinated group than in the
controls after the basic vaccination scheme, but not after
the boosting dose (Fisher’s exact test, p<0.05).
Conclusions and Discussion
The mean body temperature did not exceed 38.6ºC in
vaccinated sows (38.6 ± SD 0.52ºC after boosting),
always reaching the maximum value 6 hours after
vaccine administration (Figure 1). The maximum
average temperature increase was between 0.38 and
0.48ºC. The normal temperature for sows in gestation is
38.7 ± 0.3 ºC (Straw et al., 1999). No systemic or
abnormal local reactions were observed.
Both, the basic vaccination scheme and the booster
scheme had no effects on the reproductive performance
of sows. No abortions were observed over the study
period or teratogenic effects on the progeny. No
differences were observed in the liveborn piglet, stillborn
piglet and mummified foetus average between control
and vaccinated sows (Table 1).
RHINISENG demonstrated an optimal safety under
field conditions in pregnant sows and gilts.
References
1. Straw B. E. et al. 1999. Physical examination.
In: Diseases of Swine. 8th ed. Iowa State University
Press, Ames (IA). Pp. 3-18.
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RHINISENG: safety of the basic vaccination scheme (vaccination and revaccination) and the booster
vaccination
J. Montané, M. Monells, M.C. Ruiz, M. Roca, A. Camprodón, R. March, M. Sitjà
HIPRA, Avda La Selva, 135 - 17170 Amer (Girona) – Spain, jordi.montane@hipra.com
Introduction
RHINISENG is a new vaccine against progressive
(PAR) and non-progressive atrophic rhinitis (NPAR)
indicated for pregnant sows and gilts to passively protect
their offspring. The RHINISENG recommended
vaccination scheme includes a basic vaccination scheme
(vaccination 8-6 weeks before farrowing and
revaccination 4-3 weeks before farrowing) and a booster
dose (4-3 weeks before the subsequent farrowing).
This study evaluated the vaccine pre-clinical safety
results under experimental conditions.
Materials and Methods
Thirty-two pregnant sows and gilts free of antibodies
against Pasteurella multocida toxin (PMT) and
Bordetella bronchiseptica were divided into two groups.
Sixteen animals were vaccinated with RHINISENG 
(HIPRA) 8 weeks before farrowing and revaccinated 4
weeks later. A booster dose was administered 4 weeks
before the subsequent farrowing. The sixteen control
animals received 2 ml/dose of PBS as a placebo.
Body temperature, local and systemic reactions to
vaccination and the reproductive performance of gilts
and sows over the recommended vaccination scheme (i.e.
vaccination + revaccination + boosting) were evaluated.
Results
Figure 1. Mean rectal temperature (ºC) after vaccinating,
revaccinating and boosting sows.
RHINISENG

Control

40,0
39,5

Vaccination

Revaccinatio
n

Boosting

39,0
38,5

*

*

38,0

*

37,5

Days after injection

* Statistically significant increase (mixed model analysis of variance
with an 'unstructured' covariance structure, p<0.05).

FIRST FARROWING

No. of piglets

Group

Abortions

Liveborn

Stillborn

Mummified

RHINISENG
(n=16)

0

9.75±0.85

2.06±0.81

0.25±0.11

Control
(n=16)

0

10.94±0.65

2.31±0.45

0.06±0.06

SECOND FARROWING

No. of piglets

Group

Abortions

Liveborn

Stillborn

Mummified

RHINISENG
(n=12)

0

10.27±0.30

1.27±0.33

0.0±0.0

Control
(n=9)

0

10.56±0.58

1.89±0.63

0.0±0.0

No significant differences between RHINISENG and
control groups were found (t-test and Mann-Whitney U
test; p<0.05).
No systemic reactions were observed. None of the
vaccination doses administered caused remarkable local
reactions at the inoculation site. The maximum local
reaction observed in three sows after boosting was a
slight swelling (≤ 2 cm in diameter, mainly characterized
by heat).
Conclusions and Discussion
The mean body temperature did not exceed 38.7ºC in
vaccinated sows (38.66 ± 0.38ºC after revaccination),
always reaching the maximum value 6 hours after vaccine
administration (Figure 1). The normal temperature for
sows in gestation is 38.7 ± 0.3 ºC (Straw et al., 1999).
No abnormal local or systemic reactions were observed.
Both, the basic vaccination scheme and the booster
scheme had no effects on the reproductive performance
of sows. No abortions were observed over the study
period or teratogenic effects on the progeny. No
differences were observed in the liveborn piglet, stillborn
piglet and mummified foetus average between control
and vaccinated sows (Table 1).
RHINISENG demonstrated an optimal safety under
experimental conditions in pregnant sows and gilts.
References
1. Straw B. E. et al. 1999. Physical examination.
In: Diseases of Swine. 8th ed. Iowa State University
Press, Ames (IA). Pp. 3-18.
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40,5

scheme (‘FIRST’ farrowing) and after the booster dose (‘SECOND’
farrowing). Mean ± SEM.
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Body temperature (ºC)
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Table 1. Reproductive performance data after the basic vaccination
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Chlamydiaceae, Parachlamydia and Waddlia in porcine reproductive failures
M Koschwanez1, M Meli2, A Vögtlin3, G Greub4, X Sidler5, M Handke5, T Sydler1, C Kaiser1, A Pospischil1, N Borel1
1
Institute of Veterinary Pathology, University of Zurich, Vetsuisse Faculty, Switzerland, 2 Clinical Laboratory,
University of Zurich, Vetsuisse Faculty, Switzerland, 3 Institute of Veterinary Bacteriology, National Reference Center
for Poultry and Rabbit Diseases, University of Zurich, Vetsuisse Faculty, Switzerland, 4 Institute of Microbiology,
University Hospital Center and University of Lausanne, Switzerland, 5 Department of Farm Animals, University of
Zurich, Vetsuisse Faculty, Switzerland
Introduction
At present, despite extensive laboratory investigations,
up to 75% of porcine reproductive failures remain
without an etiological diagnosis. Due to lack of recent
data on the abortigenic effect of Chlamydiales in pigs,
286 fetuses and their placentae of 113 abortion cases
were investigated by PCR-methods for Chlamydiaceae
and selected Chlamydia-like-organisms such as
Parachlamydia acanthamoebae and Waddlia chondrophila.
Materials and Methods
From 59 pig-breeding farms with fertility disorders,
distributed over 12 cantons, 286 fetuses from 113 sows,
including abortions, mummies, stillborn and weak born
piglets were collected. As a control group, 70 fetuses out
of seven litters from seven healthy slaughter sows were
investigated. All fetuses were investigated by necropsy
and histological examination of heart, lung, liver, kidney,
spleen, mesenteric lymph node, thymus, brain and
placenta. The reproductive problem group was tested
immunhistochemically for PCV-2 and were further
investigated for Porcine Parvovirus (PPV) and randomly
for Porcine Enterovirus (PEV) and Porcine Teschovirus
(PTV) by virological methods. Also a routine bacteriology
was performed. Selected organ tissues of both groups
were investigated by a Chlamydiaceae real-time PCR.
Positive or questionable positive samples by real-time
PCR for Chlamydiaceae were further examined by the
species-specific 23S ArrayTube (AT) microarray assay
(Alere, Jena, Germany). Samples negative by AT were in
addition investigated by a 16S rRNA-gene targeting PCR
followed by direct sequencing of the obtained PCR
product 1. All samples were tested by a Waddlia real-time
PCR and a Parachlamydia real-time PCR, questionable
positive samples were also investigated by a 16S rRNAsequence based Chlamyd-iales-specific real-time PCR.
Results
More detailed results of investigations on the cases with
reproductive failures (n=113) regarding histopathology,
bacteriology and virology are described elsewhere in this
symposium by Sydler et al., 2012. 2 Of 286 fetuses, one
fetus was positive by real-time PCR for Chlamydiaceae.
The inner organs of this fetus were embedded in two
paraffin blocks. One containing lung and heart, by AT
microarray C. abortus was identified, the other block
contained liver, kidney and brain, C. abortus was
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detected by 16S rRNA-PCR. Previous investigations on
this fetus detected PCV-2 antigen in heart and liver. By
the Waddlia real-time PCR, all fetuses were tested
negative. By the Parachlamydia real-time PCR, ten out
of 286 fetuses were questionable positive. Two of them
(2/10; 20%) could be confirmed by a second PCR
method targeting the 16S rRNA gene of the order
Chlamydiales. One product could not be sequenced, the
other one showed close homology to uncultured
Chlamydiales (95.3%) and to uncultured Parachlamydia
sp. (94.8%), respectively. All fetuses of the control group
(n=70) were negative for Chlamydiaceae, Parachlamydia and Waddlia.
Resume
In summary, one of 286 fetuses was tested positive for
Chlamydia abortus in various inner organs (placenta
from this fetus was not available), ten fetuses were
(questionable-) positive by Parachlamydia real-time
PCR and none was tested positive by Waddlia real-time
PCR.
Conclusions and Discussion
According to the present results, it seems unlikely that
Chlamydiaceae, Parachlamydia and Waddlia play an
important role as abortigenic agents in Swiss sows.
References
1. Borel N, et al 2006: Chlamydia-related abortions in
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Pharmacokinetic of enrofloxacin and ciprofloxacin in pigs plasma with liquid chromatography determination
C. Araneda1, P. Villar1, C. Cuadros1, M. del Valle1, P. Nunes2, M. Santelices2, A. Videla2, L. Velasquez2,
Department of Pharmaceutical Research and Development, 2Department of Regulatory Affairs, Lab Centrovet ltd.,
Cerrillos, Santiago, Chile, claudio.araneda@centrovet.com

Introduction
Enrofloxacin (ENR) is a third generation antimicrobial
agent that belongs to the fluoroquinolone class (FQs). It
is used in veterinary medicine to treat gastrointestinal
and respiratory infections in various animals, including
pigs.
The objective of this study is to investigate the
pharmacokinetics of ENR and its metabolite
ciprofloxacin (CPX) in swine plasma, after the
intramuscular administration of ENROMIC® 20%
Injectable Solution, Single Dose, from Centrovet
Laboratories Ltd. (SAG Reg. No. 2151. Chile).

Figure 1. Mean calibration curves of ENR and CPX for
the range of 0.025 and 0.5 µg mL-1 in spiked plasma
samples (n=4).
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Table 1. Pharmacokinetic parameters of ENR and its
metabolite CPX in pig plasma.

Conclusions and Discussion
Values of the pharmacokinetic parameters were higher
than those reported in studies carried out in different
animals2-4, which indicates that the absorption and
elimination of ENR is slower, ideal for a Single Dose
product as the one formulated by Centrovet Ltd.
References
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Results
Fortified curves in the matrix are shown in Figure 1,
obtaining correlation coefficients r2 of 0.9995 for ENR,
and 0.9996 for CPX, and recovery percentages for all 6
levels of fortification between 90.09% and 104.84% for
ENR, and 63.01% and 89.01% for CPX. Calculated
pharmacokinetic parameters are shown on Table 1, from
which Cmax values for ENR of 0.959 µg/ml at 3 hours
of analysis were obtained.

0.2

Concentration [g/mL]
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Materials and Methods
ENR (C19H22FN3O3) and CPX (C17H18FN3O3) standars
are USP (Rockville, USA), 99.64% and 99.8% purity,
respectively and Enromic® 20% (Batch EA-17261101,
Stgo, Chile). Concentrations of ENR and CPX in swine
plasma were determined simultaneously by HPLC-FL1
(HITACHI, model ELITE LaChrom), using the
following chromatographic conditions: column C-18, 5
µm (250 x 4.6 mm), injection volume 90 µL, flow rate
1.2 ml min-1. Excitation and emission wavelengths were
294 nm and 500 nm respectively.
For the pharmacokinetic study, 10 pigs were medicated
with 7.5 mg ENR / Kg body weight, and samples were
analyzed for a period of 77 hours after treatment. Data
obtained was adjusted to a non-compartmental model2,
based on the statistical moment theory, using semilogarithmic curves. Pharmacokinetic parameters
calculated are shown on Table 1, being the most
importants: Maximum Concentration (Cmax); Time of
Maximum Concentration (Tmax); Area Under the Curve
from zero to t (AUC0 → t); and Area Under the Curve
from zero to infinite (AUC0→ ∞).

0.1
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Swine vescicular disease impact on animal production in 7 swine breeding herds during last epidemic in
Lombardy – Italy
L. Alborali, E. Giacomini, C. Nassuato, S. Bellini
Istituto Zooprofilattico Sperimentale Lombardia Emilia Romagna, Brescia, Italy
Introduction
Swine Vescicular disease ( SVD ) is an infectious disease
of pigs, caused by an Enterovirus of the Picornaviridae
family (1). In Europe, outbreaks affected the Netherlands,
Spain, Portugal and Italy in the early 1990s (2,3). In the
last years reports have been persistent in Italy while the
disease has occurred on two isolated occasions in
Portugal in 2003 and 2007(4). SVD is characterised by
vescicular lesions and may be difficult to distinguish
from FMD. For this reason SVD was included in former
list A of disease by OIE even if, compared FMD, is
considered to be moderate contagious , morbidity is
lower and lesions are less severe. In the period between
November 2006 and October 2007 53 outbreaks were
detected in Lombardy and 142,705 pigs were culled(5).
The aim of this study is evaluate SVD impact on animal
production in 7 outbreaks during the last epidemic in
Lombardy in 2006-2007 comparing the values of
production parameters related to the period before the
disease.
Materials and Methods
The study was carried out in seven breeding herds during
2006-2007 SVD epidemic in Lombardy. The farms had
different production cycle: Farm n. 1 was a farrow to
finish unit, while the others (Farm n. 2,3,4,5,6) were
farrow to weaning farms. At time of SVD detection the
number of animals in each holding ranged from 1386
(Farm n. 3) to 7563 (n 7). The production parameters
assessed in these breeding units were: 1) fertility rate, 2)
total number of piglets born per litter, 3) number of
mummified per litter, 4) number of weaned per litter. In
order to evaluate the disease impact on the production,
the parameters were evaluated, as an average for the
period. All of these parameters were collected in three
different period: Infectious period: from SVD introductionn (estimated on the basis of lab results and
epidemiological investigation) to the date of detection;
Last 3-months period: 3-months before the presumptive
introduction of infection; Last Year: data recorded one
year before the presumptive date of SVD introduction.
Differences in each of the zootechnical parameter
between different time periods have been assessed using
non parametric Wilcoxon test for paired data and taking
into account the presence of tied observations.
Bonferroni correction was applied to account for
multiple testing.
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Results
The data on farm productivity are reported in Table 1.
Table 1. Data on farm productivity

No statistically significant differences were detected for
mummified per litter and for fertility rate between
different time periods. Small increments with marginal
significance (0.143, p=0.047) were detected for born and
weaned (0.157, p=0.047) per litter respectively in the
infectious period compared to the previous 3 months and
in the infectious period compared to the previous year.
Discussion and conclusions
The results reported in table 1 and statistically analysis
show that for each herd there is no detectable difference
changes in the production parameters evaluated.
According to these data, it seems that in breeding farms
the presence of SVD did not affect the relevant production parameters, also during the acute stage of the disease
and disease was not found to be relevant for farm
productivity. These data seems to confirm the mild
nature of the disease.
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Evaluation of modified Congo Red Agar for detection of biofilm by Methicillin-Resistant Staphylococcus Aureus
strains isolated from swine
D Vio, M Ustulin, T Di Giusto, S Deotto, I Drigo, G. Conedera, M Cocchi
Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD), Italy
dvio@izsvenezie.it
Introduction
Staphylococcus (S.) aureus is an important pathogen in
veterinary medicine. Recently, methicillin-resistant
strains (MRSA) began to spread both in human and in
different animal species. Particularly, MRSA were found
in people working in pig farms, posing a high risk for
acquiring MRSA (Van Den Broek, 2008) from animals.
The pathogenesis of the (S.) aureus infection is related to
various factors which promote adhesion and colonization
to the host surfaces. Among them, the biofilm formation
represents a key factor for protection against phagocytosis
and antimicrobial agents. It is considered responsible for
chronic infections, too. There are different available
methods to detect slime production. Congo Red agar is
one of the most reliable methods, but this medium has
also shortcomings in variations of pigment formation and
color appearance (Freeman et al., 1989). S. aureus is a
facultative anaerobic bacterium and it grows in presence
of 2% salt. Modification of the agar could improve the
efficiency of the in vitro test. Therefore, the objective of
this study was to examine in vitro biofilm formation,
under different conditions, by MRSA strains isolated
from pig’s nose, evaluating a modified Congo Red Agar,
too.

incubated at different atmospheres, acceptable results
were obtained after 48 h incubation. All the tested strains
gave red colored colonies, showing a negative result for
biofilm production, on both agars. Differences in growth
among the incubation atmospheres and between the
media were observed. In CO2 enriched atmosphere,
growth and appearance of the colonies were more
definite than after aerobic and anaerobic incubation.
Moreover, on MCRA all the colonies were well
pigmented, with a clear morphology and well grown,
while on CRA blackening of the medium appeared.
Figure 1 shows the different growth in CO2 enrichedatmosphere on CRA and on MCRA of one of the tested
strains.

Materials and Methods
Bacterial strains. Ten S. aureus strains previously
identified as methicillin-resistant (using antimicrobial
disk susceptibility and a specific mecA PCR). were
submitted to the analysis for slime production. CRA
plates were prepared in according with Arciola et al
(2002). MCRA plates were prepared adding 2% sodium
chloride (Sigma Aldrich, Missouri, USA). CRA and
MCRA were incubated for 48 h at 371°C and
subsequently for two days at room temperature. Each
plate was incubated in aerobic, anaerobic, and CO2enriched atmosphere. Anaerobiosis was obtained by
using ANAEROGEN™ System, with an anerobic indicator
(Oxoid), while CO2-enriched atmosphere by CampyGen
system (Oxoid). Reading was performed every 24 h. On
both agars, slime-forming strains give black colonies,
whereas non-producing strains develop red colonies. S.
epidermidis ATCC 35984 e S. epidermidis ATCC 12228
were used as positive and negative controls, respectively.

Conclusions and Discussion
This study was designed to provide more elements for a
correct assessment of biofilm study for MRSA. The use
of the proposed MCRA allowed a correct evaluation of
the color of the colonies. This approach could give
informations about an important phenotypic trait. The
importance of the role played in the pathogenetic
mechanism by slime in S. aureus strains is well
documented.

Figure 1. Comparison of the colonies grown on CRA
(A) and on MCRA (B), after 48 h incubation (CO2
enriched-atmosphere)
A

B
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Results
Phenotypic slime production by all the tested strains was
assessed by cultures on CRA and on MCRA. The two
control strains were found to be respectively positive and
negative to the test, as expected. For CRA and MCRA
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Role of Bordetella bronchiseptica in the atrophic rhinitis challenge model used for RHINISENG preclinical efficacy testing
J. Montané, M. Monells, D. Torrents, R. March, M. Sitjà, A. Camprodon
HIPRA, Avda La Selva, 135 - 17170 Amer (Girona) – Spain, jordi.montane@hipra.com
Introduction
The current European Pharmacopoeia monograph for
inactivated atrophic rhinitis vaccines containing
Pasteurella multocida toxin (PMT); with or without cells
of P. multocida (Pm), must be tested against a toxigenic
Pm challenge. Vaccines containing PMT, with or without
cells of Pm, and cells or antigenic components of
Bordetella bronchiseptica (Bb) must be tested against a
combined Bb + Pm challenge. No Bb specific challenge
test is needed, therefore considering Bb as a predisposing
factor for infection with toxigenic Pm strains. The Bb
strain used in the combined infection Bb + Pm is not
required to be a dermonecrotoxin (DNT) producing
strain.
In this work, the B. bronchiseptica strain to be used for
RHINISENG pre-clinical efficacy testing was
characterized in an in vivo model to evaluate its ability to
cause atrophic rhinitis lesions by its own.

in a total Nasal Lesion Score (NLS). A One-Way
ANOVA was used for statistical comparison (p<0.05).

Materials and Methods
Five-day old piglets were weaned from dams free of
antibodies against Bb and PMT and transported to the
experimental facilities for the challenge procedure. At 5
and 6 days of age, all piglets were instilled with 0.5 ml of
acetic acid in PBS (10 g/L) per nostril. The experimental
design of the infection is summarized in Table 1.

Conclusions and Discussion
The toxigenic Bb strain used in the challenge model for
RHINISENG pre-clinical efficacy testing demonstrated
its ability to cause atrophic rhinitis lesions by its own,
even more than the toxigenic Pm strain used in this study
(Figure 1). It has been described that expression of the
dermonecrotic toxin by Bb is not necessary for
predisposing to infection with toxigenic Pm (Brockmeier
et al., 2007), therefore the Bb strain selected for vaccine
efficacy testing was more pathogenic than required.
Moreover, the infection dose of Bb used in
RHINISENG studies was higher than the commonly
used for reproducing non-progressive atrophic rhinitis
(NPAR), where one milliliter of a suspension of
1·106 CFU/ml is administered (Magyar et al. 1988,
2002; Brockmeier et al. 2002).

Table 1. Experimental design of the infection.
Inoculation (at days of age)*
Group

Pigs/group

7 days

10 days

Bb

10

Bb

HI

Pm

10

HI

Pm

Bb + Pm

10

Bb

Pm

Control

10

HI

HI

Bb = B. bronchiseptica; Pm = P. multocida; HI = Heart
Infusion broth.
* Each animal received 0.5 ml of the product in each
nostril.
The toxigenic Bb strain had been provided by Dr.
K.B. Register (Ackermann et al., 1991). The Bb
inoculum had a titre of 1.2·108 CFU/ml in Bvg+ phase.
The Pm strain was a toxigenic capsular type D strain
isolated from the nasal turbinates of a pig. The Pm
inoculum had a titre of 1.6·109 CFU/ml.
At 6 weeks of age, pigs were euthanized and atrophic
rhinitis lesions were scored for turbinate bone atrophy
and nasal septum deviation from 0 to 18, as described in
the EP monograph and by Magyar et al. (2002), resulting
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Results
Figure 1. Nasal Lesion Score (Mean ± SEM) in the
different challenge groups at 6 weeks of age.
18
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Identification of microorganism from livestock wastewater by MALDI-biotyper and 16s rRNA sequencing
SP Lim, YK Kim, SW Nho, CS Castillo, JS Lee, TS Jung
Lab. of Aquatic Animal Diseases, College of Veterinary Medicine, Gyeongsang National University, South Korea,
jungts@gmail.com
Introduction
In South Korea, 45,397,000 tons of livestock wastewater
was released in 1996. 2% of this could be treated with
public facilities, 67% by self-regulating measures, and
the others were handled by self-resource recovery plant
or discharged without treatment. Livestock wastewater is
contaminated with various and numerous bacteria which
produce an assortment of harmful chemicals, and plays a
part in the spread of bacterial epidemic diseases. For
these reasons, it is necessary to comprehensively analyze
the bacterial distribution in livestock wastewater using
various identification methods. This study analyzed
culturable bacteria from livestock wastewater using
MALDI-biotyper (Bruker Daltonics, Billerica, MA)
combined with 16s rRNA sequencing, which are newly
application method for identified bacteria compared with
classical method.
Materials and Methods
MALDI-biotyper classification
Livestock wastewater was diluted 5 times with PBS and
cultured on Tryptic Soy Agar (TSA) and Brain Heart
Infusion (BHI) agar for 48 hrs in 37°C. Culturable
colonies were applied to a MALDI-biotyper with HCCA
matrix solution using direct transfer method according to
the manufacturer’s instructions.
16s rRNA sequencing for identification 13 isolates were
randomly selected from the grouping generated by the
MALDI-biotyper results. PCR was performed using
bacterial 16s universal primer, DNA was purified from
gel using gel extraction kit (Qiagen), and cloned into
pJET 1.2/blunt vector (Fermentas) for sequencing.
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Table 1. The number of bacteria from A to H group
selected for 16s rRNA sequencing.
Category
Group
A
B
C
D
E
F
G
H
Total

No. of bacteria
28
7
18
6
7
14
6
161
247

No. of bacteria for 16s
rRNA sequencing
2
1
2
1
1
1
1
4
13
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Conclusions and Discussion
We evaluated the use of MALDI-biotyper and 16s rRNA
sequencing for isolation and identification of microorganisms
directly from cultured agar, and its benefits of reduced
time and decreased cost.
This study can expand our knowledge of the culturable
bacteria existing in livestock wastewater as well as open
a new frontier in comparative microbiology.
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Results
The MALDI-biotyper was able to classify 247 culturable
colonies into 8 groups based on specific patterns of their
mass spectrum (Figure 1.); however complete
identification couldn’t be achieved because of the lack of
the appropriate database.
Therefore, it is essential to conduct 16s rRNA sequencing to
identify the bacteria and construct a database for the
MALDI-biotyper.
Based on the distribution and frequency, 13 isolates were
selected randomly (Table 1.), and 16s rRNA sequence
variation is being investigated.
Based on these results, the proportion of various bacteria
from livestock wastewater can be analyzed.

Figure 1. Dendrogram of 247 colonies by MALDIbiotyper, which are divided into total 8 groups (A to H).
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Study on the activity of different inactivated vaccines against Porcine Parvovirosis (PPV), Swine Leptospirosis
(SL) and Swine Erysipela (SE)
R. Segundo1, A. Moretti2, I. Rodriguez-Ballarà3
OPPGroup,Spain, 2Universidad de Sao Paulo, 3 HIPRA, Amer, Spain

1

Introduction
In intensives swine production systems is easy to control the
reproductive diseases just vaccinating the sows using the
commercial vaccines. The protection against these diseases
comes mainly from the HUMORAL immunity, for this
reason high levels of antibodies developed by commercial
vaccines are expected. Therefore when a serologic analysis is
performed in a vaccinated animal a high level of antibodies in
blood is expected 1,2,3,4.
The commercial vaccines induce different level of protection,
mainly due to the existence of several sorts of vaccines:
monovalent, bivalent and polyvalent, and vaccines with
different kind of adjuvant. For these reasons the objective of
this study is to show the different serologic results depending
on the vaccine used, comparing the results of one bivalent
vaccine and two trivalent vaccines.
Materials and Methods
The experiment carried out at the Swine Research Laboratory
– LPS, of the Veterinary Medicine and Animal Science
School, São Paulo University, Brazil, and used 35 pigs (105 +
3,3 days of age, and 67,5 + 4,1 Kg). The animals were
submitted to 4 treatments, 3 vaccinated (n=10 each) and one
control group (n=5), all of them received the application on
day 0 and 21. The 3 vaccinated treatments were Hipra
vaccine for Parvovirosis and Erysipela (G1), Fort Dodge (G2)
and Novartis (G3) vaccines for Parvovirosis, Erysipela and
Leptospirosis, and the control group that received PBS (G0).
The first blood samples were collected 5 days after the arrival,
this day was defined as d -10. The experiment began ten days
later with the application of the first dose of the treatments
and the collection of the second blood sample. The other
blood samples were taken successively on d7, d14, d21
(second dose of the treatments), d35, d42, d63, d84, d105,
d126 after the first dose.
The three variables (antibody titers to Parvovirus, Leptospira
and Erisipelotrix) were statically analised.
Results and discussion
Parvovirus:
Figure 1. Means of serum porcine antibody titers to
Parvovirus on each sampling

There was a significant difference between the treatments on
the d0. After d28 the difference between treatments on the
titers growing rates became significantly higher for G1. From
d63 some animals were infected. Even though the difference
among groups continued being significant in favor of G1 until
the end of the studied period (Figure 1).
Erysipela:
Figure 2. Means of serum antibody titers to Erisipelotrix on
each sampling

The results revealed that from d14 forward the titers for
the Hipra vaccine reached higher values than the others
treatments, being significant difference maintained until
the end of the period. In addition, from d28 forward the
titers showed values that demonstrated positive response
levels only were for Hipra vaccine. This condition was
detected on this treatment and can be observed until the
end of the study, as shown also in Figure 2.
Leptospira:
Vaccinated groups (Fort Dodge and Novartis) showedtemporary
titers to some sorovars of Leptospira. Fort Dodge animals
showed responses especially for bratislava sorovar, while
Novartis vaccinated animals showed titers to most of
antigens of the vaccine. For animals from Hipra and
control group it were expected none or low serum titers to
Leptospira. In general, it is important to note the low
levels of titers found, moreover to the short duration of
them detected almost between the second vaccination and
21 days after. These results mean an efficacy just through
the insemination period if used on the traditional programs
of vaccination, being unable to set a herd immunity status.
It is also important to comment that none of the samples
have shown any titers to L. Pomona, the most important
sorovar involved on reproductive losses on Brazilian
Swine Industry.
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Study on the diffusion of Brucella suis infection in wild boars, domestic pigs and wild boars herds in central Italy
Sensi M.1, Costarelli S.1, Maresca C.1, Pela M.1, Cucco L.1, Sebastiani C.1, Magistrali C.F.1
1
Istituto Zooprofilatico Sperimentale Umbria Marche, Perugia, Italy
Introduction
Porcine brucellosis is a disease affecting domestic and
feral pigs, caused by Brucella suis. Five different
biovars of B. suis are recognized, differing for host
specificity, geographical distribution and zoonotic
potential. Wild boars are considered as the major source
of infection for domestic pigs. Once porcine brucellosis
is introduced into a pig herd, it’s difficult to eliminate. In
pigs the disease is characterized by long-term reproductive
losses and some biovars (1 and 3 particularly) can cause
a very serious disease in humans. There is a lack of
systematic epidemiological data on B. suis infection
within the EU (1). In order to fill this gap, a project was
carried out to gather information about the presence and
diffusion of this infection in Central Italy in different pig
populations. The populations tested were hunted and
reared wild boars, outdoor reared pigs and pigs from
intensive farming.

Table 1. number of wild boars sampled in 2009-2011
hunting seasons in Umbria and numbers of positive
animals
Ns
tested animals
Ns
SAT pos.ve
Ns
CFT pos.ve
Ns
culture pos.ve

2009-10

2010-11

2011-12

Total

341

379

501

1221

24

36

11

71 (5,8%)

0

3

5

8 (0,6%)

0

1

0

1 (0,08%)

Table 2. results of reared wild boars
Ns sampled farms
Ns sampled boars
Ns SAT positive boars
Ns CFT positive boars
Ns CFT positive farms
Ns culture positive animals
Ns culture positive farms

9
160
6
11
2 (22%)
1 (0.6%)
1 (11%)

June 12 (Tue)

Results
The results of hunted wild boars are summarized in
Table 1.
During 2009 there were no positive sera among the
tested animals, so the seroprevalence was estimated max.
0.88% (CI 95%). In 2010 seroprevalence was 0.79% (CI
95%) with confidence intervals ranging from 0, 2 to
2,49%. In 2011 seroprevalence was of 1.02% ranging
between 0.37 and 2,50%.
The prevalence of B. suis infection in these animals
ranges from 0,79 to 1,02 % in the three years considered.
Results of reared wild boars are shown in Table 2.
Outdoor reared pigs and pigs from intensive farming
were serologically negative. Two strains of B. suis

Conclusions and Discussion
In this work, B. suis infection was detected in both
hunted and reared wild boars in Central Italy, even
though at low prevalence, while domestic pigs from both
outdoor and indoor farms, tested negative. In Central
Italy a regional law (DGRM 1147/2009) is regulating
wild boar breeding and trapping since 2009, banning
trapped boars from reproduction. Nevertheless, farms
with low biosecurity measures could act as a ‘connecting
point’ between pathogens of the wild population and the
domestic ones. In conclusion, wild boars can constitute a
source of B. suis infection for man and domestic animals
in Central Italy; therefore, a continue monitoring of this
infection in boars and outdoor pigs is recommended.
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Materials and Methods
Wild boars (n=1221) hunted during three different
hunting seasons (2009-2010- 2011), reared wild boars
(n=160, from 9 holdings), outdoor reared pigs (n=102,
from 22 holdings) and pigs from intensive farming
(n=654 from 23 holdings) were tested for brucellosis by
direct and indirect analysis, to evaluate the prevalence of
B. suis infection in these different populations.
All the animals were serologically tested using Rose
Bengal Test and Complement Fixation Test (CFT) (3).
When international complement fixation test units
(ICFTU) were equivalent to 20/mL or above, PCR (4)
and culture (2, 3) were also performed on selected tissues
(tonsils, uterus or testicles, spleen and lymph nodes).
Looking the serological results of hunted wild boars,
serum prevalence was calculated on the basis of
unknown population with a confidence intervals (CI) of
95%.

Biovar 2 were isolated from a hunted wild boar and from
a reared wild boar respectively.
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Wild boar Bovine Tuberculosis in Korea: first isolation and confirmation of Mycobacterium bovis infection in a
farmed wild boar
Young-Boo Jang1, Jae Myung Kim1, Jung Won Lee1, So Yoon Ryoo1, Haet Nim Lee1, Oun Kyong Moon1
Suk Chan Jung1, Min Kwon Lee2, Tae Man Jeong3, Bok Kyung Ku1
1
Bacteriology Disease Division, Animal, Plant and Fisheries Quarantine and Inspection Agency,
Anyang, Gyeonggi-do, Korea, kubk@korea.kr
2
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3
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Introduction
Mycobacterium bovis(M.bovis) has the widest host range of
any member of the Mycobacterium tuberculosis complex
(MTC), infecting many species of wild and domestic
mammals and also man. There is evidence that wild boar is a
maintenance host for M. bovis in the several countries where
wildlife TB is re-emerging. In February 2012, 1 farmed wild
boar, 14 years old from Kyungbuk herd was sampled and
tested for Bovine Tuberculosis (BTB). The sample of this
animal was brought to the Animal, Plant and Fisheries
Quarantine and Inspection Agency (APFQIA) for confirmation
of BTB. The PCR, bacteriology and histopathology
confirmed the diagnosis. This is the first published report of a
farmed wild boar BTB in Korea.
Materials and Methods
In February 2012, A farmed wild boar from Gyeongbuk wild
boar herd was examined postmortem after death by local
government veterinary officers. The herd had 16 animals in
total (one wild boar, thirteen goats, one elk and one sheep).
The lung sample of this animal, a 14-year-old was brought to
the APFQIA for BTB. The other animals were slaughtered by
local government veterinary officers. Lung sample was
digested and decontaminated using the N-acetyl-l-cysteinesodium hydroxide method and processed for the isolation of
M. bovis using a Bactec Mycobacteria Growth Indictor Tube
(MGIT) 960 system and media (Lowenstein-Jensen). The
isolate was analyzed by a Multiplex PCR and also
characterized by molecular methods, MIRU-VNTR. Lung
was fixed in 10% formaldehyde, sectioned and embedded in
paraffin. The 5 ㎛-thick sections were stained with hematoxylin
and eosin(HE), A Ziehl-Neelsen(ZN), and avidin-biotin
immunoperoxidase(ABC) technique with rabbit antibody that
recognize ESAT6.
Results
Lung tissue sample was collected from 14 years old farmed
wild boar. The presence of M. bovis DNA was detected by
Multiplex PCR in tissue homogenates and Bacteriological
culture resulted in the isolation of M. bovis. It was confirmed
by a Multiplex PCR(Figure 1). The VNTR-MIRU4, MIRU27,
MIRU31, ETR-A, ETR-B, QUB11a, QUB18, QUB26,
VNTR2401, VNTR3171, QUB3232, and QUB3336 pattern
was 23264103433101. The VNTR allele profile showed
＞95% similarity with the strain of M.bovis from hanwoo
and deer. Microscopic Tuberculosis lesions (TBL) were
detected in HE-stained histopathology slides and
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consisted of granulomatous lesions in lung tissue of a farmed
wild boar. A ZN-stained section of lung tissue yielded
moderate numbers of acid-fast bacilli with morphology
typical of Mycobacterium species in Figure 2A.Diffused
positive signal of M. bovis in the granulomatous lesions of the
lung by ABC immunohistochemistry (Figure 2B).
Figure 1. Results of the multiplex PCR assay. (A)
Amplification for MTC(cfp32) and NTM ( hsp65). lane 1;
Farmed wild boar isolate, lane 2; M. bovis AN5, lane 3;
M.avium 14141, lane4; positive control. (B) Amplification for
M.tuberculosis(ORFMTCY227.28c) and M.bovis(ORFMCY
227.28c). lane 1; Farmed wild boar isolate, lane 2; M. tuberculosisH37Rv, lane 3; M.bovis AN5.

Figure 2. Histopathological examinations: A: ZN staining B. ABC imunohistochemistry staining

Conclusions and Discussion
Currently, there is a big issue beef cattle and deer TB in
Korea. The potential role of farmed wild boar in the
epidemiology of bovine TB in Korea is unclear. However, the
similar molecular typing data showed that strain from a
farmed wild boar had been found in cattle and deer infected
with TB. Therefore, this study provides evidence for its role
as maintenance host in the tuberculosis epidemiologic cycle.
It is postulated that the presence of a BTB in this animal may
frustrate efforts to reduce the incidence of BTB by the test
and slaughter approach.
References
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Toxoplasma gondii infections in sows with reproductive failure in Switzerland
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Introduction
Toxoplasma gondii infection in pigs is frequently
asymptomatic; however, clinical disease and reproductivee failure characterized by abortion, fetal mummification, stillbirth and neonatal mortality may be observed
(2). The main sources of infection for pigs are considered
the ingestion of oocysts shed by cats or cysts in infected
rodents (3). Besides, infected pork represents a major
source of infection for humans.
Materials and methods
To determine the infectious causes of reproductive
failure in sows, a total of 127 dams that aborted or
delivered stillbirth or weak piglets from 58 farms located
in 12 Swiss cantons were sampled. Serum from all 127
sows and placentas and organs from fetuses or
stillborn/weak piglets (n=286) from 113 sows were
sampled. Sera from the sows were tested for antibodies
against T. gondii by a commercial ELISA (PrioCHECK
Toxoplasma Ab porcine, Prionics AG, Schlieren-Zurich,
Switzerland). To determine transplacental transmission
in seropositive sows, formalin-fixed paraffin-embedded
samples from placentas and organs (liver, spleen, lungs,
mesenterial lymph nodes, and heart) from 58 aborted
fetuses or stillborn/weak piglets derived from 25
seropositive sows were analyzed by real time PCR for T.
gondii (1), and those tissues reacting positive were tested
by immunhistochemistry. Additionally, samples from 65
fetuses from 27 seronegative sows from the same farms
were analyzed.

Conclusion
These results strongly suggest transplacental transmission of T. gondii in at least 16 % (4 of 25) of the seropositive sows. Therefore, T. gondii infection should be included in the differential diagnosis of reproductive failure
in sows.
Acknowledgements
We would like to thank P Buholzer and Firma Prionics
AG, Switzerland for providing the ELISA Kits.
References
1. Cassaing S et al. : 2006, J Clin Microbiol 44, 720-724.
2. Dubey, JP: 2009, Vet Parasitol 164, 89-103.
3. Kijlstra, A et al.: 2008, Vet Parasitol 156, 183-190

June 12 (Tue)

Happy Pigs - Healthy People

755

Poster Sessions

Results
Antibodies against T. gondii were detected in 28.3% (36
of 127) of sows with reproductive failure. From the 58
tested farms, twenty-two (37.9%) had sows seropositive
to T. gondii. No significant differences in the prevalence
were observed in relation to the housing system
(exclusive indoor housing, indoor housing with outdoor
yard and exclusive outdoor housing) neither at the
individual nor at the farm levels. By real time PCR, T.
gondii DNA was detected in 3 placentas from the same
sow (abort at 71 gestation days [gd]), and in brain from
one fetus (76 gd), one stillborn (117 gd) and one mummy
(112 gd) derived from 3 further seropositive sows, but in
no sample derived from seronegative animals. By
immunhistochemical staining, the presence of T. gondii
could be confirmed only in placenta samples.
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Prevalence of mutations within the quinolone resistance-determining region of gyrA, gyrB, parC and
parE and association with antibiotic resistance in fluoroquinolone-resistant Streptococcus suis
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Introduction
In streptococci, DNA gyrase and topoisomerase IV are
the primary targets of quinolone action. Fluoroquinolone
resistance in S. suis is the consequence of single
mutations in the QRDRs of gyrA and ParC, and
postulated that resistant isolates would contain two or
more mutations in gyrA and/or gyrB and/or parC and/or
parE. gyrB and parE have not been evaluated in S. suis
although mutations in gyrB and parE may contribute to
resistance to fluoroquinolones in S. suis, as is the case in
viridans group streptococci and pneumococci. In this
study, we focused on evaluation of mutations in gyrA,
gyrB, parC and parE of S. suis isolated from Chinese
farm.
Materials and Methods
Isolates (n = 141; 126 from diseased pigs) from Chinese
pig farms from 2003 to 2008 were confirmed as S. suis
by amplification of the glutamate dehydrogenase gene
(gdh) and serotyped by a coagglutination test, using
commercial sera against serotype 1–28 (Statens
Seruminstitut, Copenhagen, Denmark). MICs were
determined by broth microdilution with the MicroScan
Micro STREP plus (Dade Behring, West Sacramento,
CA) or by Etest strips (AB Biodisk, Solna, Sweden). The
Streptococcus pneumoniae ATCC 49619 was used for
quality control.
Results
Of the 141 isolates, ~9.2% (13 isolates) was inhibited
with ≧16μg/ml of levofloxacin and ≧4μg/ml of
gatifloxacin, except one strain susceptible to gatifloxacin.
Multidrug resistance ranged from 4 to 15 antibiotics.
Interestingly, Virulence factors, epf, mrp and sly, were
not detected in most fluoroquinolone-resistant isolates,
except K6 strain with sly and mrp and W0996-1 strain
with epf. Strains with the sly+/mrp+/epf+ genotype are
known to be highly virulent. Susceptible strains, A7 and
SC19, belonged to the genotype. These indicated that S.
suis might evolve and lose virulence factors with the
development of fluoroquinolone resistance, but further
study is needed to confirm the correlation between
resistance and loss of virulence genes.
Of those with mutations in gyrA, 11 isolates (84.6%)
contained a change at condon 81, and 5 (38.5%) of the
resistant isolates contained a Glu85-Asp substitution.
All the fluoroquinolone-resistant strains contained a
mutation at 79 within the QRDR of ParC, and alterations in
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this position were often detected in other fluoroquinoloneresistant streptococci and recently observed in S. suis (1).
The positions of GyrB substitutions varied. Among these
mutations, only 2 mutations at position 448 and 496 were
located within QRDR, and the mutations at Ser496-Glu
or Thr were equal to known mutation Ser494-Thr
associated with fluoroquinolone resistance in GyrB of
Streptococcus mitis. All substitutions were distributed
sporadically in GyrB of different strains in combination
with the substitution of Ala427-Thr. However, mutation
at Ala427-Thr was found in strains 138T-2 and 35-1,
non-resistant to levofloxacin and gatifloxacin. Thus
function of mutation at 427 in GyrB needs further study
to clarify its association with resistance.
Novel mutations in ParE were found at 13 different
condons and comprised Ile463-Leu (n=7), Thr109-Ile
(n=2), Asp150-Asn (n=2), Ser5-Phe, Asp41-Asn, and
these substitutions were in combination with the
substitution of Ala522-Thr (n=13), sporadically
distributed in ParE of different strains. Alteration at
Ile463-Leu, within the QRDR of ParE, might be related
to fluoroquinolone resistance.
Conclusions and Discussion
Multidrug resistance in streptococcus suis has reached an
alarming level. Novel mutations were observed in gyrA
and gyrB and parC and parE. Most fluoroquinoloneresistant isolates were found without virulence factors of
epf, mrp and sly.
References
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Application of anti-Toxoplasma gondii IgY antibody in enzyme Immunoassay
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Introduction
Toxoplasmosis is a common parasitic zoonosis that
affects a wide range of warm-blooded animals and man.
Infected animals usually show cysts of T. gondii
contained in different body tissues. Within the meatproducing animals cysts of T. gondii are most frequently
observed in tissue of infected pigs, sheep and goats. In
Korea, prevalence of T. gondii in pigs varies, but
generally exceeds 10%. In toxoplasmosis of pigs, there is
the difficulty to obtain a suitable gold standard test.
There is a broad range of serological tests available and
routinely used to determine T. gondii infection in
populations of pigs. IgY antibodies do not cross-react
with Fc receptors, mammalian immunoglobulins such as
RF and HAMA or activate the complement system and
thereby reducing the cause of false positive results in
immunological assays. In this study, the objective is to
develop sandwich ELISA for screening T. gondii using
IgY against T. gondii.
Materials and Methods
Each two group of five healthy twenty-five weeks old
laying hens was initially injected intramuscularly in the

Results
In the present study, the sandwich ELISA method was
used to prevent the cross reactivity of non-specific
antibodies. In total 76 serum samples from pigs,
estimated κ was 0.35 showing a “poor” agreement
between the LAT and IgY sandwich ELISA tests. And
estimated κ was 0.13 showing a poor agreement between
indirect ELISA (Safepath) and IgY sandwich ELISA
tests. In the comparison between LAT and ELISA
(Safepath), estimated κ was almost 0.40 showing “good”
agreement between two methods.
Conclusions and Discussion
In this study, IgY sandwich ELISA method was used to
detect antibodies to T. gondii in naturally–infected pigs.
Based on the results of this study, the level of agreement
based on κ showed slight agreement. We conclude that
there is no gold standard for the serological diagnosis of
Toxoplasmosis in pigs, maybe due to cross reactivity of
unknown molecules that are present in pig serum. But
IgY might helpful in the diagnosis of pigs infected with
T. gondii with less cross-reactivity.
References
1. M.Karlsson et al.:2004, World’s Poultry Science
Journal. 60: 341-347
2. YD Kim et al.: 2004. J. Fish Pathol., 17(1): 341-20
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were washed three times with PBST. A 100 ㎕ aliquot
of pig sera was added into wells coated with T. gondii
IgY. The plates were incubated for 1h at 37℃ and
washed three times with PBST. 100 ㎕ of optimally
diluted IgG labeled HRP was added into each well of the
plates. The plates were incubated for 1h at 37℃ and
washed three times with PBST. Antigen-antibody
reaction was visualized by adding TMB to each well and
the absorbance was checked at 405 nm using ELISA
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breast region with 300 ㎕ of purified SBV emulsified
with and 3/10 volume of ISA 70 adjuvant. After two
weeks, the hens were boosted at biweekly intervals. Hens
were bled (1ml) via a wing vein before each
immunization. Seven days after the first injection, eggs
were collected daily for 2 months and stored at 4℃. Egg
yolks were separated from the whites and stored at -20℃.
Separation of IgY from egg yolk was performed using
IgY purification kit. Sandwich ELSIA was performed on
microplate. Each well was coated with purified IgY in
0.05 M carbonate buffer (pH 9.5) by incubating at 37 ℃
for 1h and at 4℃ for overnight and the wells were
washed three times with PBST. T. gondii tachyzoites
Ags were incubated in PBS at 37℃ for 1h and the wells

plate reader. The latex agglutination test, LAT and
indirect ELISA were used to compare in this study.
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Introduction
Toxoplasmosis is a common parasitic zoonosis that
affects a wide range of warm-blooded animals and man.
Infected animals usually show cysts of T. gondii
contained in different body tissues. Within the meatproducing animals cysts of T. gondii are most frequently
observed in tissue of infected pigs, sheep and goats. In
Korea, prevalence of T. gondii in pigs varies, but
generally exceeds 10%. In toxoplasmosis of pigs, there is
the difficulty to obtain a suitable gold standard test.
There is a broad range of serological tests available and
routinely used to determine T. gondii infection in
populations of pigs. IgY antibodies do not cross-react
with Fc receptors, mammalian immunoglobulins such as
RF and HAMA or activate the complement system and
thereby reducing the cause of false positive results in
immunological assays. In this study, we produced and
identified the chicken egg yolk antibodies against T.
gondii.
Materials and Methods
Each two group of five healthy twenty-five weeks old
laying hens was initially injected intramuscularly in the
breast region with 300 ㎕ of purified T. gondii
emulsified with and 3/10 volume of ISA 70 adjuvant.
After two weeks, the hens were boosted at biweekly
intervals. Hens were bled (1ml) via a wing vein before
each immunization. Seven days after the first injection,
eggs were collected daily for 2 months and stored at 4℃.
Egg yolks were separated from the whites and stored at 20℃. Separation of IgY from egg yolk was performed
using IgY purification kit. SDS-PAGE was performed
under reduced and denatured conditions. Gels were
stained with Coomassie Blue stain to visualize proteins.
Following SDS-PAGE, proteins were electrotransferred
to nitrocellulose membrane. Western blotting was
performed by purified IgY and peroxidase-conjugated
goat anti-chicken IgY (IgG).
Results
The antibodies against T. gondii showed that purified
IgY had heavy chain of 64kDa and light chain of 27 kDa
size by the SDS-PAGE. IgY purified from the hen
immunized with T. gondii showed high agglutination
titers than those with IgY purified from the nonimmunized hen as a negative control. In addition,
purified IgY recognized the T. gondii proteins to those
with anti-T. gondii pig serum by western blotting. T.
gondii tachyzoites were cultivated with IgY against T.
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gondii. The viability of T. gondii tachyzoite was in
inverse proportion to time and observed by an inverted
microscope (x 200).
Conclusions and Discussion
The T. gondii antibodies which were produced by
immunizing the hens had high titer in the egg yolk and
well specificity. In the future, the IgY technology offers
great opportunities to be more widely used in
immunotherapy, diagnostics and research.
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Introduction
An antibacterial drug resistance is a growing concern
worldwide. However, it is difficult to develop a new
antibacterial agent for resistant bacterial strains. To
overcome the problem, combination therapy may be used
as an alternative and many studies have been reported on
antibacterial combination having synergy and extend
spectrum. In the current study, we attempt to evaluate the
novel combined effect of Enrofloxacin and Sulfamethoxazole-Trimethoprim (EST, Ciprilplus-II) both in
vitro/in vivo against pathogenic bacteria of pigs.

Table 1. Minimum inhibitory concentration (MIC) and
fractional inhibitory concentration (FIC) of Enrofloxacin/
Sulfamethoxazole-Trimethoprim (EST) against pathogenic bacteria isolated pigs.

Materials and methods
The stock solution and serial twofold dilutions of drug
were prepared before testing. The minimum inhibitory
and bactericidal concentration (MIC and MBC) was
determined using broth micro dilution method according
to CLSI standard. Fractional inhibitory and bactericidal
concentration (FIC and FBC) was determined using
checkerboard method. Clinical efficacy of Ciprilplus-II
was evaluated. Four groups of pigs, three groups with
clinical infection of diarrhea and coughing and one
normal group were formed. The first and second group
was treated by one-dose and two-doses in feed, respecttiveely. The third (infected) and fourth (normal) groups
were not treated. After one-dose and two-dose in feed
medication, 50 and 90 % recovery rate was determined.

* MIC EST-E/MIC-E + MIC EST-ST/MIC-ST

*MBC-EST-E/MBC-E+ MBC EST-ST/MBC-ST
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Conclusion and discussion
The MIC and MBC of combined drugs ratio
Enrofloxacin : Sulfamethoxazole-Trimethoprim (3: 7)
showed remarkable decrease compared with their
individual values against all tested pathogenic bacteria
isolated from pigs and the FIC index showed
synergistic effect for all tested bacterial isolates.
Combinations of Sualfomethoxazole-Trimethoprim and
Enrofloxacin-Trimethoprim had synergistic antibacterial
activity in other studies. In conclusion, combination of
Enrofloxacin
/Sualfomethoxazole-Trimethoprim
(Ciprilplus II) showed synergistic activity against all
tested pathogenic bacteria isolated from pigs.

Poster Sessions

Results
The MIC, FIC, MBC and FBC of Ciprilplus II in
combination or alone are shown in Table 1 and 2
respectively. The MIC and MBC of combined drugs
showed remarkable decrease compared with their
individual values against all tested isolates. The fractional inhibitory concentration (FIC) index for EST showed a
synergy (FIC index <1) for all tested bacteria. Also,
changes in indicative bacteria burden before and after
administration of EST showed excellent clinical efficacy
of the combined dose for all tested pathogenic bacteria
isolated from pigs. After one dose treatment, 50 and 90%
recovery was observed at 3.66 and 6.6 days as well as
2.6 and 6.3 days from coughing and diarrhea, respectively. Wheres, 50 and 90% recovery of two doses was
observed at 2.52 and 1.7 days as well as 5.78 and 4.5
days from coughing and diarrhea, respectively.

Table 2. Minimum bactericidal concentration of
Enrofloxacin/Sulfamethoxazole-Trimethoprim
against
pathogenic bacterial isolates of pigs
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Introduction
Combination therapy with antimicrobial agents may be
necessary to treat mixed bacterial infections, to achieve
synergistic antimicrobial activity. Although there is evidence
that antagonism can occur in vitro, there have been no clinical
reports that these observations are relevant in vivo. As well,
withdrawal time estimated during combination might change
and residues could cause potentially harmful to consumers.
The purpose of this study was to determine the
pharmacokinetic profile and estimate withdrawal time of a
commercial tylosin-florfenicol combination product (FTDinj®, Shinilbiogen Co., Ltd, Korea).
Materials and methods
In a 2 period study, a commercial tylosin-florfenicol
combination product was used to inject 6 pigs at two different
doses (tylosin 2.5 mg plus florfenicol 5 mg/kg body weight,
and tylosin 5 mg plus florfenicol 20 mg/kg body weight) for
pharmacokinetic study. A total of 30 pigs randomly grouped
in five (n = 6) for withdrawal time estimation study. Each
group was sacrificed at 1, 7, 14, 21 and 28 days posttreatment for analytical analysis of residues in different
tissues. Drug concentration in the serum and tissues was
determined by an Agilent 1100 series LC/MSD system.
Separation was achieved on Zorbax-Eclipse XDB-C18 (3.5
μm, 4.6 mm × 50 mm, Agilent, CA, U.S.A.) at ambient
temperature and the flow rate was 0.8 ml/min and the data
obtained were subjected to one compartment open model
analysis by PCNONLIN (Version 4.2) and WT 1.4 program.
Result
The pharmacokinetic parameters of tylosin and florfenicol
following i.m. administration of the mixture at two different
doses are presented in Table 1. The maximum serum
concentration (Cmax) values were achieved at 2.27 ± 0.55 and
2.57 ± 1.03 hr for florfenicol and tylosin at recommended
doses of 20 and 10 mg/kg, respectively. A fourfold decrease
in the normal dose of each drug resulted in a corresponding
two fold decrease in each drug of the maximum serum
concentration (Cmax) and the AUC values. The time to reach
the maximum serum concentration (Tmax), absorption and
terminal half lives were, however, unaffected by change in
the dose of florfenicol. Tmax was not affected by change in the
dose of tylosin, whereas a slightly faster absorption at lower
dose (1.14 hr) than the normal dose (1.36 hr) was observed.
Florfenicol was found critical for determining the withdrawal
time, in combination preparation of the two drugs. The result
is illustrated in Figure 1.
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Figure 1. Representative semi-logarithmic plot of residue
concentration in kidney for florfenicol vs. time (A) 95%
tolerance level (EU), (B) 99% tolerance level (FDA). Circles
represent residue concentration of florfenicol for individual
animal. The straight line and the curve represent the regression
line and its 95%/99% tolerance limit with 95% confidence
interval.

Conclusions and Discussion
The pharmacokinetic parameters and withdrawal time of
many antibiotics have been calculated after administration
with a single antibiotic. However, a lot of antibiotics have
been formulated as mixtures of more than two antibiotics in
clinical area. Therefore, it might be valuable to assume here
that the pharmacokinetic parameters and serum concentration
of tylosin and flrofenicol may give baseline information in the
ratio of combination to be formulated and withdrawal time
estimate for the combined product. This data is published in J
Vet Med Sci and Food Chem Toxicol.
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Introduction
Erysipelas is an infectious disease caused by
Erysipelothrix rhusiopathiae in growing pigs and it
has a significant economic loss on pig production
systems. Both inactivated and attenuated vaccines are
available to control swine erysipelas in Korea. In order to
improving on the immunogenicity and inducing early
immune response, Bacillus sp. was used an immunestimulant of the Erysipelas vaccines. B. subtilis were
used throughout the 1950s as an alternative medicine due
to the immune-stimulatory effects of its cell matter,
which upon digestion has been found to significantly
stimulate broad spectrum immune activity including
activation of specific antibody IgM, IgG and IgA
secretion1. Therefore, the object of this study was
assessment of the efficacy of Erysipelas vaccine
containing the Bacillus sp. lysate in pigs.

normal, the negative control indicated fever, skin lesions
and bacterial shedding.

Materials and Methods
Bacillus sp. were grown in BHI agar and incubated at
37℃ for 24 hours. The cells were collected at PBS and
washing. After resuspending in PBS to a cellular density
of 1x1010cfu/ml, the suspension was subjected to 1 M
NaOH and DMSO to lyse cells and filtrated through a
0.45um filter. And then neutrophil migration and
superoxide production were tested. The immunogenicity
of vaccines was observed in mice and pigs by antibody
titers and clinical symptoms.

Figure 1. Antibody titers of pigs with vaccination

Animal
Mouse

Heads

Vaccine+ Bacillus sp. lysate

10

Vaccine only
Vaccine+ C.albicans lysate

10
5

Vaccine+ Bacillus sp. lysate

5

Negative control

5

R- migration(mm2)

D- migration(mm)

Bacillus sp.lysate

77.74±5.92

1.10±0.36

Negative control

40.70±13.77

0.65±0.16

0.4250
± 0.05
0.3486
± 0.09

Table 2. Immunogenicity of inactivated
vaccine in mice.
Group

Superoxide
(O.D)

Erysipelas

Survival rate (%)

Antibody titer

0

<4

50

16

0

4

Vaccine
+ C.albicans lysate
Vaccine
+ Bacillus sp. lysate
Vaccine only

Vaccination
0.2ml S.C
1ml I.M
(2nd Injection
after 2 weeks)

Results
Bacillus sp. lysate increased random and directional
migration of polymorphonuclear neutrophil (PMN). Also
Bacillus sp. lysate stimulated the superoxide-generating
respiratory burst. In mice, the antibody titers of the
vaccine with Bacillus sp. group were higher than those of
the vaccine only and vaccine with C. albicans group. The
survival rate of the vaccine with Bacillus sp. group were
higher than those of the vaccine only and vaccine with C.
albicans group. In pigs, the antibody titers of the vaccine
with Bacillus sp. group were higher than those of the
negative control and the vaccine with C. albicans group.
While clinical symptoms of the vaccine with Bacillus sp.
group and the vaccine with C. albicans group were

Table 3. Clinical symptoms of pigs with vaccination
Clinical symptoms
Group
Vaccine + C.albicans
lysate
Vaccine + Bacillus sp.
lysate
Negative Control

Temperature

Skin lesions

Bacterial shedding

Normal

-

-

Normal

-

-

Fever

+

+

June 12 (Tue)

10

Material

Conclusions and Discussion
The study results represent that Bacillus sp. lysate
enhances immune response of neutrophil. In the case of
Erysipelas vaccine with Bacillus sp., immunogenicity of
the vaccine was higher than the vaccine only group or
the negative control. This finding suggests that Bacillus
sp. could be a promising an immune-stimulant for
inducing the immunity in pigs.
Reference
1. Ciprandi, G., et al., 1986. Chemioterapia 5 (6): 404–7
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Group
Vaccine+ C.albicans lysate

Table 1. Immune response activation of PMN
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Efficiency of vaccine Suigen (R) donoban-10 against respiratory diseases on pig from 1-90 days old
Toan Tat Nguyen1, Ninh Thi Phuoc Nguyen1, Nam Thi Thu Nguyen1, Hai Tuan Lu1, Tien Xuan Le1, Duy Hoang
Nguyen1, Hong Thi Anh Nguyen1, Uyen Ngoc Tran2
1
Nong Lam University, HCMC, Viet Nam, 2Virbac-Vietnam, HCMC, Viet Nam
Introduction: Respiratory disease has a major effect and cause
economic losses for pig industry. In comparision with other diseases,
the rate of respiratory diseases is high percentage (55.1%) (Swist,
2008). The interaction by many factors such as the variety of
causative agents, management and environmental conditions make
respiratory disease complex and difficult to resolve. These factors
can affect the defence mechanisms of respiratory tract to cause
severe respiratory disease (Fraile, 2009). Therefore, the respiratory
diseases need to control for reducing the loss of diseases. There are
now many types of vaccines for prevention of respiratory diseases of
pigs in Vietnam marketing. One of them, Suigen (R) Donoban – 10
vaccine containing 15 multi-polyvalent antigens (10 antigens and
bacterial toxins 5 antigens) is present in Vietnam. To evaluate the
humoral immune response and efficiency of two-dose Suigen (R)
Donoban – 10 vaccine for pigs when their dams were also vaccinated
this vaccine before farrowing, a trial were performed under field
condition in Vietnam.
Materials and methods: Serum from 27 sows awaiting mating were
collected and sent to the Veterinary Hospital, University of
Agriculture and Forestry, HCMC for testing the level of antibodies
against PRRS, swine cholera, Mycoplasmal pneumonia (MH),
pleuropneumonia (App) and Glasser' (Haemophilus parasuis).
Based on the ELISA results, 10 sows were allocated into two groups.
Each group had 5 sows named group 1 (experimental group):
injection of two doses of Suigen (R) Donoban 10 (Virbac - Vietnam),
2 ml/dose, intramuscular and group 2 (control group) injection of
saline, 2 ml/dose, intramuscular at 5 and 3 weeks before farrowing.
The piglets of both groups were injected two doses Suigen (R)
Donoban 10 (group 1) and saline (group 2) with 1.5 ml/dose,
intramuscular at day 21 and 42, respectively. The other vaccines for
sows and piglets were applied in the process of farm on both groups.
All piglets of both groups were immunized with vaccine to prevent
Mycoplasmal pneumonia at 7 days-old. Blood samples were
consequently collected at 21 (prior to the first shot), 42 (prior to the
second shot), 60 and 90 days of age to check the levels of antibodies
against MH and App by ELISA. All blood samples were tested by
the kit HerdChek*M hyo ELISA, IDEXX và App Screening Indirect
ELISA, ID Screen®. Clinical signs, the rate of death and cull, ADG,
and FCR in two phases (weaning - 60 and 60 - 90 days of age) were
observed and recorded. Minitab version 14 was used to detect
statistical differences among groups.

Results and discussion:

Table 1. Percentage and average level of antibodies against MH and App
Age of
days
21 days
42 days
60 days
90 days

+%
75
67
100
100

Mycoplasma hyopneumoniae
Group 1
Group 2
LA
+%
LA
a
2456 ± 1311
78
1776 ± 890c
b
1084 ± 472
67
959 ± 422d
a
c
2326 ± 963
88
1379 ± 924
a
c
2175 ± 917
88
1190 ± 472

a, b, c, d, e, f, g

P
0.19
0.54
0.04
0.01

Actinobacillus pleuropneumoniae
Group 1
Group 2
P
+%
LA
+%
LA
e
83
74 ± 33
100 84 ± 13g
0.39
42
27 ± 18f
67
58 ± 37h
0.02
e
h
100 84 ± 28
100 56 ± 16
0.01
e
h
100 79 ± 21 100 55 ± 11
0.01

and h: significant difference among columns at

P <0.05; P: statistical difference in rows, +%: ratio of positive samples, LA: the
level of antibodies

The results showed that the percentage of positive samples and the
level of antibodies against MH and App were the same variation over
the age period. Because of vaccination of prevention of
Mycoplasmal pneumonia at 7 days-old, all piglets of two groups had
immune response to MH at 21 days old. However, the level of
antibodies in piglets from sows vaccinated with Suigen (R)
Donoban-10 was higher than the non-vaccinated piglets. Observation
of the immune response of piglets through antibody against App at
21 days old, the piglets from the control group not vaccinated with
Suigen (R) Donoban-10 on sows had high rate of positive samples
and level of antibody against App, indicated that sows were infected
from the environment. Piglets of vaccinated sows received antibodies
from the dam due to MDA and/or natural infection with App. In
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general, the levels of antibody against to MH and App of 2 groups
did not differ at 21 days old (P> 0.05).
Period 60-90 days of age, all piglets vaccinated with Suigen (R)
Donoban had immune response and the higher level of antibodies
against to MH and App compared to non-vaccinated group (P <0.05).
The second booster of Suigen (R) Donoban – 10 vaccine to pigs at
42 days old made the higher levels of antibodies against to MH and
App. Thus, under the same conditions of high respiratory diseases
pressure, vaccinated pigs had a better immune response compared to
non-vaccinated pigs.
Table 2. Percentage of pigs showing clinical signs
Number of piglets
Total day of raising
Number of pigs
cough
Rate of cough (%)
Days of cough
Rate of days of
cough (%)
Number of pigs
abdominal breath
Rate of abdominal
breath (%)
Days of abdominal
breath
Rate of days
abdominal breath
(%)
Number of pigs
cough + abdominal
breath
Rate of cough +
abdominal breath
(%)
Days of cough +
abdominal breath
Rate of days cough +
abdominal breath
(%)

Weaning – 60 days
Group Trial Group Control
41
22
1299
693
6

5

9.8
25

22.7
28

1.9

4.0

1

1

2.4

4.6

4

3

0.3

0.4

1

2

P

0.4
0.01
0.2

0.6

60 – 90 days of age
Group Trial Group Control
40
21
1260
630
7

6

17.5
28

29
33

2.2

5.2

1

4

2.5

9.5

4

7

0.3

1.1

0

2

0

9.5

0

6

0

0.9

0.2
2.4

9.1

3

6

0.2

0.9

0.04

P

0.02
0.01
0.02

0.03

0.01

0.01

The respiratory signs were observed in both groups during the period
from weaning to 60 days old and there was a difference on the rate of
cough, and the rate of cough and abdominal breathing between two
groups (P < 0.05). In the period 60-90 days of age, all rates of
respiratory signs in the control group were higher than experimental
group (P <0.05). Even though the pigs manifested the clinical signs
on respiratory tract, however, the pigs vaccinated with Suigen (R)
Donoban – 10 reduced the severity of the disease. During the
experimental period, there was a dead pig in each group caused by
gastrointestinal disease, no signs of respiratory disease.
Table 3. ADG1 and FCR2 of pigs
Number of pig
Total days of raising
Weight at the beginning (kg/pig)
Weight at the end (kg/pig)
Total feed consumption (kg)
Average daily gain (g/pig/day)
Feed conversion ratio (kg/feed/kg pig)

1

Weaning – 60 days of age
Group 1
Group 2
41
22
1299
660
5.25
4.94
18.74
19.24
787
462
426
454
1.42
1.47

60 – 90 days of age
Group 1
Group 2
40
21
1260
630
18.74
19.24
36.67
35.35
1307
671
597.6
488.8
1.87
2.17

2
Gram per day
kg feed per kg weight gain
The results in ADG and FCR indicated the best performance of
experimental group in comparison to control group during period of
weaning to 60 days of age, especially in late period (60-90 days of
age). This may be due to the health status of the vaccinated pigs was
better than non-vaccinated group leading to higher ADG and FCR
resulting from good absorption and metabolism of feed.
Conclusion: The immunized piglets of sows vaccinated with Suigen
(R) -10 Donoban had the high level of antibodies against MH and
App, and resulted in the better performance on the rate of respiratory
disease, ADG and FCR. There should be more trials under the field
cases of high-pressure disease to determine the real effectiveness.
References
1. Fraile L.J, Crisci E, Weenberg J, et al. 2009. Effect of treatment
with phytosterols in three herds with porcine respiratory disease
complex. J Swine Health Prod. 17(1):32-41.
2. Swist S., 2009. “Diseases of swine”
http://uwadmnweb.uwyo.edu/vetsci/courses/PATB_4110/420/PPT.pdf

Poster Sessions

BP-406

| Bacteriology & Bacterial Diseases-OTHERS|

Profile of porcine respiratory disease complex associated with Pasteurella multocida in Minas Gerais
state, Brazil
ES Paladino1, MP Gabardo1, PN Lunardi1, JXO Filho2, MAZ Morés2, N Morés2, RMC Guedes1
1
Veterinary School, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
2
EMBRAPA Suínos e Aves, Concórdia, SC, Brazil, guedesufmg@gmail.com
Introduction
Porcine Respiratory Disease Complex (PRDC) is an
important syndrome worldwide (4). In Brazil, PRDC is
associated with Mycoplasma hyopneumoniae, Porcine
Circovirus type 2 (PCV2), Influenza type A, Pasteurella
multocida, Actinobacillus pleuropneumoniae, Streptococcus suis, Haemophilus parasuis and Bordetella bronchiseptica (2;3). P. multocida is one of the most
frequent involved bacteria (1;4). These infections can
lead to several economic losses, and it is important to
determine which agents are involved regionally (4). This
study shows a profile of PRDC associated with Pasteurella multocida in Minas Gerais state, Brazil.
Material and methods
Lung samples from 28 herds, 14 obtained from farms
with history of respiratory disease, and 14 collected in
slaughterhouses, summarizing 44 samples were studied.
Only samples from where P. multocida was isolated
were included in this study. Lung fragments were
processed by routine histology procedures, and submitted
to immunohistochemestry (IHC) technique to detect
PCV2 (polyclonal antibody) (3) and Influenza type A
antigen (monoclonal antibody) (5), using streptavidin
labeled with peroxidase. IHC for detection of M.
hyopneumoniae was performed in EMBRAPA Suínos e
Aves using a polyclonal antibody against P36.
Results
Forty four samples were analyzed, and the results are
summarized in Table 1.

Agents

Samples

Herds

PCV2

0

0

type A

8

2

M. hyopneumoniae
Influenza A and
M. hyopneumoniae
P. multocida only

11

6

12

13

13

7

Total

44

28

Influenza

Up to three animals were sampled from each herd and
some of these animals within the same herd had different
respiratory pathogens associated with lesions. This
finding reinforces the importance of taking more than
one sample per farm.
In Minas Gerais state there is circulation of several
agents involved in the PRDC, and it seems that PCV2
has lost importance in the field, but it is not clear if
vaccination programs may be suspended. On the other
hand, P. multocida emerges as a primary pathogen,
contrasting older concepts.
References
1. Hansen, MS et al.: 2010, J. Comp. Path. 143: 120131.
2. Schaefer R et al.: 2011, Pesq. Vet. Bras. 31: 761-767.
3. Souza, NN et al.: 2008, Arq. Inst. Biol 75: 521-525
4. Straw, BE, et al.: 2006 Diseases of Swine. 9th. Ames:
Iowa State University Press. (5)Vincent, LL: 1997, J.
Vet. Diagn. Invest. 9: 191.
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Discussion and Conclusion
Thirteen herds (46.4%) had mixed infections with
Influenza virus and M. hyopneumoniae in addition to P.
multocida infection corroborating with the concept of
multifactorial syndrome (1;2;3;4). PCV2 was not detected any of the herds suggesting a possible control of the
disease in the region, probably due to vaccination programs, contrasting with several previous reports about the
participation of PCV2 in the PRDC in Brazil(3).
In seven herds (25%), only P. multocida was detected. In
these herds, P. multocida is likely the major cause of
respiratory disease and death of finishing pigs. Despite
the fact of being part of the swine respiratory tract
normal flora and had been considered an opportunistic
agent (1;4), in these cases, it seems to play a major role.

Table 1. Infectious agents detected in lung samples by
IHC associated with the isolation of Pasteurella multocida.
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Occurrence of intestinal infections in non-medicated growing pigs
LL Pedersen1, KS Pedersen1, Ø Angen2, JP Nielsen1.
Department of Large Animal Sciences, University of Copenhagen, Frederiksberg, Denmark,
2
National Veterinary Institute, Technical University of Denmark, Frederiksberg, Denmark

1

Introduction
In agreement with the public interests and governmental
demands on reducing antibiotic consumption the Danish
swine industry is supporting a restrictive use of
antibiotics. Recently a so-called Yellow card system was
established in order to increase the pressure on herds
with high antibiotic consumption. This may result in the
individual farmer becoming anxious to use antibiotics for
treatment of for example growing pigs with diarrhea and
intestinal infections. The objective was to investigate
selected intestinal infections in pigs with and without
diarrhea in batches of growing pigs that did not receive
antibiotic treatment.
Materials and Methods
A study was conducted in 16 Danish herds in 2011. In
each herd 200 pigs between 10 and 70 days post weaning
were selected by systematic random sampling. Pigs
treated with antibiotics within the last 7 days were
excluded to avoid any post-antibiotic effect. From the
selected pigs a fecal sample was obtained and fecal
consistency was assessed as diarrheic or not. Among the
200 pigs, 8 pigs with diarrhea were randomly selected in
each herd. Eight pigs without diarrhea were randomly
selected among pigs in the same pens as the pigs with
diarrhea. Fecal samples from the pigs were tested by
qPCR for F4 and F18 positive Escherichia coli,
Lawsonia intracellularis (Law) and Brachyspira
pilosicoli (B.pilo) and subjected to fecal dry matter
determination (DM%). DM% ≤ 18% was considered as
diarrhea1 and was used to reclassify the pigs (if
necessary) as diarrheic or non-diarrheic in the statistical
analysis. Chi-sq test was applied for unconditional
testing of different infection prevalence in pigs with and
without diarrhea. Odds ratios (OR) including confidence
limits were calculated.
Results
A total of 141 pigs with diarrhea and 114 pigs without
diarrhea were included in the statistical analysis. The
occurrence of the intestinal infections was not
significantly different in between pigs with and without
diarrhea. The results are displayed in Table 1.
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Table 1. Prevalence (%) and odds-ratio (OR) for
intestinal infections in pigs with (n=141) and without
diarrhea (n=114) in 16 herds that did not receive
antibiotic treatment.
Infection

Diarrhea

No diarrhea

OR

p-value

F4

13

12

1.11

0.92

F18

12

11

1.17

0.85

Law

21

20

1.02

0.94

B.pilo

17

17

1.03

0.93

Infected*

49

46

1.14

0.69

1+Inf.**

13

12

1.05

0.94

No***

51

54

-

0.69

* Pigs where at least one of the infections was detected
** Pigs where more than one of the infections were detected.
*** Pigs where none of the infections were detected.

Conclusions and Discussion
The relative high prevalence of intestinal pathogens in
non-medicated pigs was surprising. The results could
imply that intestinal infections are insufficiently
controlled in Danish pigs. This may be the result of the
restrictive antibiotic usage and absence of other
preventive measures and has potentially negative
implications for pig welfare and productivity. The nonsignificantly differences in the occurrence of the
intestinal infections found in pigs with and without
diarrhea imply that diarrhea is not a consistent sign of
infection. Information on clinical signs in the
investigated herds is provided in another abstract in the
proceedings.
References
1. Pedersen KS et al.: 2011, Prev Vet Med 100: 163-170.
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Antimicrobial susceptibility of bacteria isolated from swine lungs in west of Romania
C Pascu1, L Costinar2, V Herman1
Faculty of Veterinary Medicine Timisoara, Romania, 2Department of Laboratory of Bacteriology, Smithfield Farms
Timisoara, Romania, corina_pascu_ro@yahoo.co.uk
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Introduction
Respiratory diseases are one the most disease problems
in swine production. Pathogens frequently involved in
respiratory diseases are: Actinobacillus (A.) pleuropneumoniae,
Pasteurella multocida, Salmonella (S.) choleraesuis,
Escherichia (E.) coli, Streptococcus (S.) suis şi Mycoplasma
hyopneumoniae (6). High stocking density in a closed
environment facilitates transmission of airborne pathogens
within the pigs and between farms as well. Increased use
of antimicrobials, broadly administered both for therapy
and prophylaxis is closely associated with frequent
occurrence of the disease.The purpose of this study was
to determine MICs of 5 antimicrobial agents currently
applied in swine farms against respiratory pathogens.
Materials and Methods
A total of 20 isolates from pneumonic lungs were
obtained in the course of routine diagnostic. These pigs
came from farms in the west of Romania with a history
of respiratory simptoms. The isolates were purified and
characterized
by standard
morphological
and
biochemical tests to confirm their identity. The bacteria
examined were A. pleuropneumoniae (8), S. suis (6), E.
coli (4) and S. choleraesuis (2). A broth microdilution
was used to determine MIC and breakpoint values. The
MICwas considered to correspond to the first dilution at
which no bacterial growth was detected. The
antimicrobials tested were: florfenicol (300 mg/ml),
enrofloxacin (5%), gentamicin (5%), penicillin (400.000
UI/fl), oxytetracycline (200 mg/ml). Their evaluated
concentration are presented in Table 1.

Table 2. MIC of 5 antimicrobials against bacteria isolated
from swine lungs
Antimicrobial

MIC (µg/mL)
Max
8

Florfenicol

Min
0.12

Mode
4

Enrofloxacin

0.01

32

Gentamicin

4

8

4

Penicillin

0.06

0.12

0.12

Oxytetracycline

0.12

2

1

0.5

Conclusions and Discussion
The results of this study were consistent with those from
other studies. This resistance to tetracycline is a consequence
of administration in feed, such a growth promoter or
prophylactic. The data alert to the posibility of
appearance of bacterial resistance and indicate the need
of a prudent use of antimicrobials.
References
1. Faur, B. et al Proceedings of the XIth International
Symposium „Young people and multidisciplinary
research”, Timisoara, p.123-126, 2009.
2. Gutiérrez-Martin, C.B.et al. Vet. Microbiol. 115, 1-3,
p.222, 2006.
3. Kim, B. et al. J. Vet. Med. Sci. 63, 3, p.1-342, 2001.
4. Wisselink, H.J.Vet Microbiol., 113, p.-82, 2006.
5. Performance Standards for Antimicrobial Disk and
Dilution Susceptibility Tests for Bacteria Isolated
from Animals; Aproved Standard – second edition.
NCCLS document M31-A2, 2002.
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Antimicrobial agent

Concentration (µg/mL)

florphenicol

0.03 - 64

enrofloxacin

0.03 - 250

gentamicin

0.5 - 250

penicillin

1 - 128

oxytetracycline

0.01 - 64

Results
The MIC data were interpreted by categorizing isolates
as susceptible or resistant according to breakpoints from
NCCLS.
Table 2 summarizes the susceptibilities of the isolates to
5 antimicrobials.
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Table 1. Antimicrobial concentrations evaluated in this
study
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Seroprevalence of antibodies anti – Chlamydia spp. in swine in Poland - preliminary results
Krzysztof Rypula1, Krzysztof Niemczzuk2, Aleksandra Kumala1
University Enviromental And Life Science, Wroclaw, Poland, 2National Veterinary Research Institute, National
Veterinary Research Institute, Pulawy, Poland
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Introduction
Chlamydial infections in swine have been described as
the cause of several different clinical syndromes
including pneumonia, conjunctivitis, polyarthritis, and
polyserositis. In addition, they are also connected with
reproductive disorders, notably abortion in sows and
orchitis in boars.
Materials and Methods
The aim of the study was evaluation of the seroprevalence of the infections of Chlamydia spp. in swine
herds (n=15) in which problems with reproduction were
recorded (research 1) and among swine tested due to
trade between the herds (research 2).
In the research 1 – in swine herds where problems with
reproduction were observed, repetition of oestrus (1/15),
discharges from reproductive tract after delivery (6/15)
and dead or weak piglets in a litter (7/15) were recorded.
Specific prevention was applied against p/ko parvo and
circovirus infections and PRRSV infection in the herds.
In total 300 samples of blood serum were taken from
sows in each of the herds. Whereas in the research 2
samples of blood serum (n=1400) oriented at Chlamydia
spp. infections were obtained from swine (piglets,
porkers and sows) sent for trade, the test oriented at antiChlamydia suis antibodies in both researches was
performed with use of CFT. The method is accredited
according to EN ISO/IEC-17025:2005). This method
using the group-specific antigen detects the specific
antibodies against Chlamydia spp.
Results
All tested serum samples (n=300) coming from sows
from the herds in which problems with reproduction
were recorded were negative, whereas the samples
coming from the animals sent for trade were positive in
96 i.e. 6.85% of cases
The results support the necessity of further studies on
chlamydial seroprevalence in the Polish swine population.
Conclusions and Discussion
Infections with microbes from Chlamydiaceae family are
widely spread among mammals and birds all over the
world. In veterinary medicine the infections, which
represent a direct threat to health of animals and potential
threat to human health, are particularly important. The
course of infections with these microbes often has
uncharacteristic clinical symptoms, and also tendencies
to endemic occurrence of these infections. As the
problems observed in reproduction of animals in
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locations where other causes of infertility were excluded,
which may be temporarily limited by application of
treatment, however they bring to mind a suspicion of
infection with these microbes. Unfortunately such tests
are carried out very rarely and in a narrow scope.
References
1. Abd El-Rahim IHA, 2002, Praktische Tierarzt 83:
268.
2. Eggemann G: 2000, Dtsch Tierarztl Wochenschr 107: 3.
3. Kauffold J., et al., 2006, Theriogenology 66: 1816.
4. Schautteet K., et al., 2010, Vet Rec 166: 329
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Practical solubility of tylosin in water medication
Frédéric Vangroenweghe1, Patrick De Backer2, Siska Croubels2
Elanco, Brussels, Belgium, 2Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium
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Introduction
Tylosin is one of the oldest antibiotics for veterinary
medicine that is still frequently used to treat Porcine
Intestinal Adenomatosis (PIA) due to Lawsonia
intracellularis and Porcine Respiratory Disease Complex
(PRDC) with Mycoplasma hyopneumoniae1 as a major
pathogen. Recently, tylosin water soluble has been
introduced with equal metaphylactic and therapeutic
effects as compared to in-feed tylosin medication. In
order to guarantee that all pigs get the prescribed dose,
stability of the solution over time is of key importance.
The objective of the present study was to compare the
stability of the original tylosin water soluble (Tylan®;
Elanco) with a generic tylosin water soluble (product P).

Tylan®

Figure 2. Amount of tylosin (expressed as % of initial
concentration) in the drinking water solution at T0, T6
and T12

Discussion
The results of the present study show that the original
Tylan® is a product with good solubility characteristics
and good stability for at least 12h post-preparation.
Under field conditions, this 12h interval is ideal to reach
all animals under water soluble treatment2. The generic
alternative, however, showed a rapid instable partial
crystallization with decreased levels of tylosin
concentration in the treatment solution and risk of filter
clogging.
References
1. Chauvin et al.:2002, Prev Vet Med 55:109-120.
2. Scorneaux et al.:1998, J Vet Pharmacol Ther 21:257268.
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Results
The pH did not differ between both products and among
sampling time points. The Tylan® solution was slightly
yellow, but remained clear throughout the entire
experiment, whereas product P started as a clear solution,
but already showed crystalline deposit from T6 on
(Figure 1).
The results, recalculated with the use of an internal
standard for tylosin, were expressed as percentage of the
initial concentration of water soluble tylosin in the
prepared drinking water solution at T0 (Figure 2).

Product P

Poster Sessions

Materials and Methods
Two sealed bags (1.1 kg) of tylosin water soluble
granules (Tylan® and product P) were opened and the
powders were weighed corresponding to 100-fold
therapeutic concentration (50 g/L) in a glass flask,
corresponding to a pre dilution for a 1% dosing pump.
Hard drinking water (100 mL; 12.0°d) was added and the
samples were rotated during 20 min on a horizontal
shaker at 270 motions/min, after which the solutions
were left at room temperature for 0, 6 and 12 h under
natural light conditions. Pictures were taken from all
solutions at each time point. Sampling of 1.0 ml of the
solution from the middle of the recipient was performed
and at each sampling time point the clarity, colour and
pH of the solution were determined. Filtration of the
sample was performed using a syringe filter (MillexGV, PVDF membrane, 0.22 µm) and subsequently,
1000-fold dilutions of the samples were prepared and
injected on a HPLC-UV instrument.

Figure 1. Visual aspect on clarity and colour of Tylan®
and Product P solution 12 h after preparation of the
solution
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Melioidosis in condemned pig’s offals from abattoirs
S. Kesdangsakonwut1, M. Makhanon2, M. Lumyai1, K. Teankum1
Department of Pathology, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand
2
Department of Microbiology, Facalty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand
Sawang.K@chula.ac.th, metta.makhanon@novartis.com
1

Introduction
Burkholderai pseudomallei is an environmental
saprophytic bacteria causing melioidosis. The disease is
endemic in Southeast Asia and North Australia, and it
had been reported in wide range of domestic and wild
animals1,4,5. Melioidosis induced various clinical
appearances from asymptomatic to chronic infection4.
Abscesses of various organs were the predominant lesion
in affected hosts, which were believed to be associated
with the route of infection4,5,6. Melioidosis lesions were
frequently observed during abattoir inspection in
endemic area3. In Thailand, B. pseudomallei had been
isolated from pigs in 19845. However, there was no
report of pathological lesions of melioidosis in pigs in
Thailand. We described melioidosis of condemned pig ’s
offals from local abattoirs in Thailand.
Materials and Methods
The condemned offals, having the abscesses in various
organs, were collected from local abattoirs located in
central part of Thailand. Pathological examination and
bacterial culture were performed from each sample.
Results
The condemned offals were originated from 5 farms that
was a farrowing-to-finishing farm system. The affected
organs and age were summarized in Table 1.
Macroscopically, the affected organs contained
multifocal randomized abscesses, which varied in size up
to 3 cm in diameter. The abscesses were composed of
laminated yellowish-white caseous material, surrounded
by thick fibrous tissue. In pig No. 5, the abscesses were
observed both in the epididymis and testis. Adhesion
between splenic and hepatic capsule and greater
omentum was observed. In addition, the draining lymph
nodes of each organ were enlarged with caseous pus
inside. Microscopically, the well encapsulated abscesses
distributed throughout the affected organs. The abscesses
consisted of necrotic debris in the center, surrounded by
neutrophils, macrophages, lymphocytes, and plasma cells
and were encapsulated by thick layer of fibrous tissue. B.
pseudomallei was isolated from the abscesses of all
affected organs.
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Table 1. Summary of the affected organs and age og the
pigs.
ID

Age (wk)

Spleen

Liver

Testis

Lung

1

27

+

+

ND*

ND

2

27

+

+

ND

ND

3

27

ND

ND

ND

+

4

27

ND

ND

ND

+

5

Boar

ND

ND

+

ND

6

26

+

+

ND

ND

7

26

+

+

ND

ND

8

26

+

+

ND

ND

* ND : not determined

Discussion and Conclusion
Melioidosis is an zoonotic disease caused by
environmental saprophyte bacteria. Pigs are considered
to have a high natural resistance to B. pseudomallei4. In
this study, the abscesses were more frequently observed
in the spleen and liver of the pigs, possibly due to
septicemia4,6. Contamination of bacteria in water supply
was thought to be the route of infection in pigs3.
Interestingly, testicular abscesses were observed in boar
No. 5 with multiple abscesses in epididymis and testis.
The testicular involvement is rare in boars and other
species5. However, a case in man with melioidosis
inducing epididymo-orchitis and chronic prostatitis after
his trip to the endemic area was reported 2.
In conclusion, according to its occurrence and zoonotic
potential, melioidosis is one of the abscess-producing
bacteria in pig that should be considered in meat
inspection.
References
1. Cheng AC and Currie BJ: 2005, Clin Microbiol Rev
18:383–416.
2. Demar M et al.: 2005, J Travel Med 12:108-112.
3. Millan JM et al.: 2007, Vet J 174:200–202.
4. Najdenski H et al.: 2004, J Vet Med B 51:225–230.
5. Sprague LD and Neubauer H: 2004, J Vet Med B
51:305–320.
6. West TE et al.: 2010, Am J Trop Med Hyg 83:1066–
1069.
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Safety in use of Suiseng and Rhiniseng mixture application
IR Ballará1, RF Werlang3, MN Carvalho3, C Portz3
HIPRA, Amer, Spain, 3HIPRA Brazil, Porto Alegre, Brazil

1

Introduction
In many countries inactivated vaccines to prevent
Colibacilosis and Atrophic Rhinitis in pigs, are applied
during the sow gestation period. In Brasil Atrophic
Rhinitis is an endemic and chronic disease, therefore
most of the farms are vaccinating against this disease and
against Colibacilosis at the same time.
This study show the safety in use of a mixture of Suiseng
(vaccine against the Neonatal Piglet Colibacillosis, C.
perfringens and C. novyi enterotoxicosis) and Rhiniseng
(Atrophic rhinitis vaccine) vaccines, inactivated vaccines
against Colibacilosis-Clostridiosis and Atrophic rhinitis
respectively.
Materials and Methods
150 sows from different parities were included in the
study. Sows were divided in 3 treatments, 50 sows were
included in each treatment. Sows of treatment 1 were
injected intramuscularly with 2 ml of Suiseng® and 2 ml
of Rhiniseng® separately in each side of neck (Suiseng®/Rhiniseng®). Sows of treatment 2 were injected with
4 ml of a previously Suiseng® plus Rhiniseng® mixture
(Suiseng®+Rhiniseng®). In treatment 3 (farm vaccine),
sows were injected with 2 commercial vaccines, 2 ml of
Colibacilosis inactivated vaccine and 2 ml of Atrophic
rhinitis vaccine applied separately in each side of neck.
Body temperature was recorded at vaccination day (d0),
6h later and then daily for 2 days. The body temperature
was evaluated just from vaccination day (d0) to 2 days
postvaccination. Means of all the group of sows of every
treatment were represented in Graph 1.

Discussion
Treatment 1 and treatment 2 showed lower body temperatures than treatment 3 after the 3 measures post
vaccination. Therefore as previously was demonstrated1,
the use a friendly adjuvant from ginseng included in
Suiseng® and Rhiniseng® vaccines reduce the body
temperature after vaccination more than the other
commercial vaccines. Moreover the mixture of Suiseng
and Rhiniseng, in the same bottle and applied in a single
injection (4ml), shows even lower temperatures after
vaccinaton than other commercial vaccines applied
separately in each side of the sow neck.
References
1. Montané et al, Elsevier Vaccines and ISV Global
Congress 2010.
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Results
Graph 1. Evolution of body temperature after the
vaccination of the 3 treatments.
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In vitro activity of Florfenicol against porcine respiratory disease pathogens isolated in Europe between
2002 and 2010
C. Wilhelm1, E. Thomas1, V. Thomas1
Intervet Innovation GmbH, known as MSD Animal Health, 55270 Schwabenheim, Germany
cornelia.wilhelm@msd.de
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Introduction
Swine Respiratory Disease (SRD) is a devastating
disease of considerable economic impact worldwide and
is the leading cause of mortality in nursery and growerfinisher units. Actinobacillus (A.) pleuropneumoniae,
Pasteurella (P.) multocida and Haemophilus (H.)
parasuis are three major causative Gram-negative
bacteria. Florfenicol is an antimicrobial which has been
marketed for the treatment of SRD since more than a
decade. The objective of this study was to determine the
in vitro activity of florfenicol against Actinobacillus (A.)
pleuropneumoniae, Pasteurella (P.) multocida and
Haemophilus (H.) parasuis recently isolated from the
respiratory tract of infected pigs.
Materials and Methods
All tested bacteria were isolated from the respiratory
tract of acute diseased pigs. A total of 262 A.
pleuropneumoniae and 326 P. multocida isolates were
collected from the Vetpath I and II surveillance programs
organized by CEESA (Centre Europeen d'Etudes pour la
Santé Animale) in 8 different European countries
between 2002 and 2006.
143 H. parasuis isolated in 6 different European
countries between 2005 and 2010 came from the MSD
AH culture collection.
They were epidemiologically unrelated and most of them
came from animals not recently exposed to antibiotics.
The Minimum Inhibitory Concentrations (MICs) of
florfenicol were determined according to CLSI document
M31-A3.
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Results
The MIC ranges of florfenicol against A. pleuropneumoniae
were 0.25-4 g/mL (2002-2005) and ≤ 0.125-0.5 µg/mL
(2005-2006). For P. multocida the MICs ranged between
0.25 and 4 g/mL (2002-2005) and 0.25 and 1 µg/mL
(2005-2006). For H. parasuis they ranged between 0.125
and 0.5 g/mL. The highest MIC90 value for all isolates
was 0.5 g/mL.
Conclusions and Discussion
1. Florfenicol confirmed high activity against all
isolates tested. According to the CLSI breakpoints for
florfenicol, all strains were susceptible. Furthermore,
the data show that the MICs of florfenicol against
porcine respiratory pathogens did not change over the
last 10 years.
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Antimicrobial susceptibilities of Staphylococcus hyicus isolated from pig farms in central Thailand
Nguyen Thi Hai, Sukuma Samngamnim, Suphot Wattanaphansak, Pornchalit Assavacheep, Supol Leungyosluechakul
Department of Veterinary Medicine, Faculty of Veterinary Science, Chulalongkorn University, Thailand
lsupol@chula.ac.th
Introduction
S.hyicus is divided into virulent and avirulent strains.
The virulent strains cause exudative epidermitis in pigs,
particularly in suckling and weaned pigs. The antibiotics
agents are the first choice for treatment this disease, but
the occurrence of antimicrobial resistance among
S.hyicus strains makes the treatment not so successfully2.
The aim of this study is determine the antimicrobial
susceptibility of toxigenic and non-toxigenic S. hyicus
strains from healthy pigs and pigs with exudative
epidermitis in pig farms in central Thailand.
Materials and Methods
A total of 80 S. hyicus strains, including 40 exfolitative
toxigenic isolates and 40 non-toxigenic isolates from
exudative epidermitis and healthy pigs, isolated from pig
farms in central Thailand, were included in this study.
Minimal inhibitory concentration (MIC) determination
was done by broth microdilution method, according to
Clinical and Laboratory Standards Institute (CLSI)
guidelines (2007)1. The following antimicrobials were
tested penicillin (0.06–8 µg/ml), gentamicin (0.5-128
µg/ml), cefotaxime (0.5–64 µg/ml), cephalexin (0.5–128
µg/ml), methicillin (0.5–128 µg/ml), trimethoprimsulfamethoxazole (0.06-8 and 1.187-152 µg/ml,
respectively), and vancomycin (0.5–128 µg/ml).
Staphylococcus aureus JCM 2874 (ATCC29213) was
included as controls. The statistic analysis was tested
by Chi-square.

Figure 2. Comparison of antimicrobial susceptibility
between toxigenic and non-toxigenic strains.
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1. Clinical and Laboratory Standards Institute (CLSI).
2007. vol. 27:110-115.
2. Futagawa-Saito, K., Ba-Thien, W. and Fukuyasu, T.
2009. J. Vet. Med. Sci. 71: 681-684.
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Conclusions and Discussion
In conclusion, trimethoprim-sulfamethoxazole and
methicillin appear to be the most sensitive antimicrobials
among 80 isolates tested. Susceptivility to all
antimicrobial agents, except vancomycin was higher in
toxigenic strains than non-toxigenic strains. No
correlation between antimicrobial resistance and toxin
gene carriers was found. Multiple drug resistance was
also found (data not shown). Control of antimicrobial use
in feed in pig farms is important.
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Results
Antimicrobial susceptibility results of 80 S. hyicus
strains are shown in Figure 1. For total S. hyicus strains,
the highest frequency of susceptibility was found with
trimethoprim-sulfamethoxazole (81.25%), followed by
methicillin, cephalexin, 80%, 57.5%, respectively. The
highest resistance was observed with penicillin (75%),
followed by cephalexin, methicillin 27.5%, 20%,
respectively. Vancomycin was sensitive and intermediate
to all strains tested. The largest sensitivity rate of
toxigenic and non-toxigenic isolates was against
trimethoprim-sulfamethoxazole, methicillin, gentamicin,
vancomycin, cephalexin, cefotaxime and penicillin.

Figure 1. Antimicrobial susceptibility of 80 S. hyicus
strains
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Serologic survey of swine Leptospirosis in vaccinated females in Brazil
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Introduction
Leptospirosis is a cause of reproductive loss in breeding
herd. One of the alternatives to control the disease is
vaccination, but studies shown that duration of immunity
after vaccination is not higher than 3 months (2)
therefore insufficient to protect until the end of
pregnancy. The objective of this study was to evaluate
the existence of antibodies against different Leptospira
serotypes in pregnant sows which were vaccinated
during lactation.
Materials and Methods
252 sera samples collected from eight farms in three
Brazilian States (Rio Grande do Sul, Santa Catarina and
Minas Gerais) were evaluated. All animals had
previously been vaccinated with a trivalent vaccine
containing Parvovirus, Erisypela and six Leptospira
serotypes (L. bratislava, canicola, pomona, hardjo,
icterohaemorrhagiae and grippotyphosa) around 10 days
of lactation. Sows were sampled between 60-85 days of
gestation. The samples were tested by microscopic
agglutination test for 23 Leptospira serotypes (L.
australis, Bratislava, autumnalis, butembo, castellonis,
bataviae, canicola, whitcombi, cynopteri, grippotyphosa,
hebdomadis, copenhageni, icterohaemorrhagiae, javanica,
panama, Pomona, pyrogenes, wolffy, hardjo, dhermani,
tarassovi, patoc and sentot). Animals with titers ≥ 1:100
were considered positives.
Results
From 252 samples, 67 (26%) were positives at least for
one serotype. The percentage seropositivity among
serotypes ranged between 10.32% and 0% depending on
the serotype. From the total of seropositive samples a
24% showed titters ≥ 400.
Table 1. Percentage of positive animals (microaglutination
test) to the serotypes used in the trivalent vaccine.
Percentage of animals with titters of 400 and above 400.
% seropositivity

% titters ≥400

L. icterohemorragica

10,32

8

L. grippothiphosa

5,16

69

L. bratislava

5,56

0

L. pomona

3,57

44

L. hardjo

1,59

0

L. canicola

0,40

25
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Table 2. % animals with titters ≥ 400 in each farm tested.
Farm

% animals titters ≥ 400

A

13%

B

10%

C

0%

D

0%

E

5%

F

7%

G

7%

H

0%

Discussion
Studies carried out in Brazil have shown similar
percentages, as 7.7% (3) and 3.26% (5) of seropositive
samples for at least one Leptospira serovar. Titers above
400 are considered as a possible Leptospira infection.
Farms tested in this study show low percentage of
samples with titers ≥ 400. Therefore Lepstospira
circulation in Brazilian farms seems to be low.
Besides, inactivated vaccines stimulate an immune
response based on the increase of antibody production
(7), therefore those vaccines protect via humoral
immunity. Thus it is expected that vaccinated sows
against Leptospira show detectable antibodies until the
end of gestation period. Taking into account that sows
were tested at around 80 days of gestation and the low %
of seropositivity observed, it is conclusive that the
trivalent vaccines does not protect rightly until the end of
gestation period against the different serotypes included
in vaccines.
References
1. Ellis, W.A. et al (2006). Leptospirosis. 691-700.
2. Ellis, W.A. et al (1989).Vet Rec.125:319-3.
3. Faria, J.E. et al (1989).Arq. Bras. Med. Vet. Zoot,
41:381-388.
4. Griebeler, N.E. et al (2007). Proc. ABRAVES 2007.
5. Roth, J.A. and Thacker, E.L. Immune system. 15-35.
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AroA deleted Bordetella bronchiseptica inspiring robust mucosal immune response and provide full
protection against intranasal challenge
Q Zhang, RM Hu, H He, XB Tang, B Wu
College of Animal Science & Veterinary Medicine, Huazhong Agricultural University, Wuhan, Choice Connection,
Hubei, China, wub@mail.hzau.edu.cn
Introduction
B. bronchiseptica is a highly transmissible respiratory
pathogen that is endemic in many mammalian populations.
Typically, B. bronchiseptica causes asymptomatic infections
in a wide range of mammals and persists long term
within its hosts. Inactivated vaccine has been employed
in pig industry in dozens years, but it fails to safeguard
animals from infection. While immunity resulting from
attenuated live vaccine is often superior to which
achieved by inactivated vaccination1. Although attenuated
strains of B. bronchiseptica have been used as live
vaccines in a variety of domesticated mammals, limited
data on safety and efficacy have been published.
Materials and Methods
B. bronchiseptica aroA deletion strain QH0814 was
constructed using the allelic replacement strategy. In
safety test, piglets were inoculated i.n. with 1.0×10 10
CFU, Clinical symptoms and Lung lesion score was
recorded as described previously2. Besides, piglets were
immunized with 1×109 CFU of QH0814 for two times
interval of 3 weeks.2 weeks after the second vaccination,
all groups were challenged i.n. with 3×1010 CFU of
parent strain, Clinical symptoms were monitored daily
for 4 weeks.4 weeks post-challenge, all survived piglets
were euthanized, Lung lesions scores and pathological
sections were recorded, titers of anti-Bordetella antibody
including IgG, IgM and IgA classes, as well as IgG1 and
IgG2 subclasses were assayed by indirect ELISA assay.

Table 1. Antibody titers tested by ELISA test.

References
1. Holmgren, J., et al., 1992, Immunobiology 184, 15779.
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Happy Pigs - Healthy People

773

June 12 (Tue)

Conclusions and Discussion
In this work, we constructed an aroA-deletion B.
bronchiseptica strain QH0814. Its safety and protection
efficiency were evaluated in piglets. The results indicate
that QH0814 is safe for piglet. Intranasal immunization
and challenge experiment proved that QH0814 could
elicit robust mucosal immunal response, and capable of
providing full protection against high dose wild B.
bronchiseptica challenge. QH0814 could be used as a
candidate attenuated live vaccine against B. bronchiseptica.
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Results
QH0814 is safe for 7-day old piglet and persists in lung
for less than 14 days. After challenge, the QH0814
vaccinated group showed much slight clinical symptom
and alveolar epithelial hyperplasia (Figure 1).
Immunization with QH0814 induced a vigorous immune
response especially in the mucosal surface of respiratory
tract. The ELISA titer of each group of piglets are listed
in Table 1.IgG titer in serum induced by QH0814 was
significantly lower than inactivated vaccine (p<0.05),
however, the IgA titer of live vaccine immunized group
in BALF and serum was extremely higher than
inactivated vaccine immunized group. Actually, it hardly
detected any anti-B. bronchiseptica sIgA in BALF of
inactivated vaccine immunized group.

Figure 1. lung sections from QH0814 immunized group.

IPVS 2012 KOREA
BP-417

| Bacteriology & Bacterial Diseases-OTHERS|

The field effect in growth performance by HIMMVAC DONBAN® vaccination against respiratory
diseases in Korean commercial farms
Wen Jin, In-Hye Shin, Eun-Haeng Cho, Tae-Hwan Kim, Chae-Hyun Kim, Cheong-Hwan Jung, Joo-Hyun Jang,
Jang-Hyuk Han
Swine Specialist/VET Counselor/Marketing Department of KBNP, INC. Anyang, Gyeonggi, Republic of Korea,
dr9924@kbnp.co.kr

Materials and Methods
The trial was performed on a 600-sow farrow-to-finish
herd of pig house of slurry system in Choongnam province of Korea.
The trial was performed on a 600-sow farrow-to-finish
herd of slurry systemed Pig housein Choongnam province, Korea.
The farm was reportedly suffering from M.hyopneumoniae, AR, H. parasuis, S. suis, A. pleuropneumoniae and
PCV2. For this experiment, we used 150 and 120 heads,
from which is farrowing sow of the same weeks, for
vaccinated and placebo-treated group , respectively. Pigs
in the vaccination group were given a single dose of the
multivalent respiratory vaccine with a special O/W ad-
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juvant (Himmvac Donoban®-10), in which contaning
M.hyopneumoniae, B.bronchiseptica and toxoid, P.multocida
type A, D and toxiod, A. pleuropneumoniae type 2 and 5,
S.suis type 2 and H. parasuis serotype 1, 4 and 5,
vaccinated by IM in approximately 2 weeks of age. A
second dose of vaccine was administered 4 weeks after
the first dose. Placebo-treated pigs were handled in a
similar manner as vaccinated pigs with M.hyopneumoniae monovalent vaccine, the same as before. As usual, all
pigs in both groups were inoculated with PCV2 vaccine
at 3 weeks of age, and then, the clinical signs were
observed, and the individual body weight and mortality
were measured at 3, 6, 10 and 16 weeks of age. The data
were analyzed by T-test using SAS® 9.2 software.
Figure 1. The weight of
two groups

Table 1. The mortality of
two groups

*
70.00
60.00

*

50.00

weigh(kg)

Introduction
In modern systems swine respiratory disease rarely is the
result of an infection with only one pathogen.
In modern systems swine respiratory disease infected by
only one pathogen is rare.
Generally, several pathogens including bacteria and virus
are very often involved in respiratory symptom.
One pathogen acts as the key agent, for secondary
pathogens by lowering the local and systemic defense
mechanisms in pigs[1]. Key agent of respiratory tract is
M.hyopneumoniae, B. bronchiseptica, PCV2 and PRRS
frequently acts as a predisposing key agent facilitating
the invasion and replication of secondary pathogens. The
typical secondary invader, such as H. parasuis, P.
multocida, S. suis and A. pleuropneumoniae are common
at herd level and most frequent damaging invader of the
respiratory systems in pigs. It is caused huge economic
losses due to swine respiratory disease in Korea.
It causes huge economic losses due to swine respiratory
disease in Korea.
Fortunately, commercial multivalent respiratory becterin,
Himmvac Donoban®-10, from KBNP companies have
been licensed in Korea.
Fortunately, commercial multivalent respiratory becterin,
Himmvac Donoban®-10 from KBNP company, has
been licensed in Korea.
The purpose of this study was to further investigate the
effects on growth performance of vaccination of
Himmvac Donoban®-10 on commercial Korean farms
suffering from respiratory disease.
The purpose of this study was to further investigate the
effects on growth performance of Himmvac Donoban®10 vaccination on Korean commercial farms suffering
from respiratory disease.

40.00
30.00
20.00
10.00
0.00
placebo vaccine placebo vaccine placebo vaccine placebo vaccine
3 weeks

6 weeks

10 weeks

16 weeks

age

Results
The clinical signs of respiratory disease were reduced in
the Himmvac Donoban®-10 group, relatived to the
control group. In this study, improved ADG in Himmvac
Donoban®-10 vaccinated groups were mainly observed
during the growing (10 weeks age) and finishing phase
(16 weeks age) more than control groups (Figure 1). And
as seen in the total data (Table 1), while the mortality
rate in the nursery phase (3-10 weeks of age) had
significant difference, the mean mortality rate of
Himmvac Donoban®-10 and control group were 4.1%
and 13.7% (P=0.012), respectively. And total mortality
displayed 6.0% and 16.7% (P=0.011), respectively. The
mortality rate during the nursery and finishing phase was
significantly lower in the Himmvac Donoban®-10 group
than control group.

Poster Sessions

BP-418

| Bacteriology & Bacterial Diseases-OTHERS|

Identification of anti-IgG antibodies to Erysipelothrix spp. in serum samples and oral fluids from
experimentally infected pigs
T Opriessnig, LG Giménez-Lirola , PG Halbur
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, United States, tanjaopr@iastate.edu
Introduction
Swine erysipelas (SE) caused by Erysipelothrix
rhusiopathiae continues to be an important acute
systemic and chronic disease of pigs.1 The lack of ante
mortem tools to detect the circulation of E. rhusiopathiae
in pig populations makes controlling SE a challenge. E.
rhusiopathiae is typically diagnosed postmortem and the
current gold standard is isolation of the bacteria from
tissues of dead pigs. An assay that could be used for
surveillance to detect a change in circulation dynamics of
E. rhusiopathiae could potentially be useful to stop
progression of SE-associated diseases and prevent
mortality through earlier initiation of treatment strategies.
Oral fluids are being increasingly used for characterization
of viral pathogen circulation in pig populations. 2 The
objectives of this study was to develop a novel
Erysipelothrix spp. ELISA based on the surface protective
antigen (spa) A and evaluate the assay with serum samples
and oral fluids collected from experimentally infected and
naturally exposed pigs.

Conclusions and Discussion
The results indicate that the newly developed
Erysipelothrix rhusiopathiae ELISA will be a good
surveillance tool and it does not cross-react with E.
tonsillarum antibodies. Oral fluids appear to be an
excellent sample for rapid detection of Erysipelothrix
rhusiopathiae in pigs.

References
1. Wang Q et al.: 2009, Vet Microbiol 140:405-417.
2. Prickett J et al.: 2008, J Vet Diagn Invest 20:156-163.
3. Pal N et al.: 2010, J Appl Microbiol 108:1083-1093.
4. Bender JS et al.: 2009, J Vet Diagn Invest 21:863868

Results
Experimental samples: The majority of the infected pigs
infected with serotypes 1a and 25 developed clinical
signs consistent with SE (fever, lethargy, diamondshaped raised skin lesions) one to four days after
inoculation with serotype 1a and the pigs were treated
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Materials and Methods
Experimental samples: Twenty-eight pigs were randomly
divided into 7 groups with 4 pigs in each group. Twenty
of the 28 pigs were inoculated intramuscularly with
Erysipelothrix rhusiopathiae strain EI-6P, a known
pathogenic serotype 1a isolate. In addition, two groups of
three pigs were inoculated with E. rhusiopathiae
serotype 19 and E. tonsillarum serotype 25, respectively.
After inoculation, the pigs were monitored every 3 hrs
for development of fevers and other clinical signs. Oral
fluids were collected from each group daily using cotton
ropes exposed to the pigs for 20-30 minutes as described2
daily until 14 days post inoculation (dpi) and weekly
thereafter.
Field samples: Eight oral fluid samples were collected
from pigs in modern production systems with unknown
Erysipelothrix spp. exposure and processed as
described.2
ELISA: For the ELISA assay, plates were coated with
SpaA protein. In addition, to ELISA, all samples were
tested by a real-time PCR assay3 and by bacterial
isolation4.

intramuscularly with ceftiofur. Erysipelothrix rhusiopathiae
was isolated from oral fluids obtained from two of six
pens containing infected pigs at 1 and 2 dpi in one of the
pens and at 1, 2 and 3 dpi in the other pen. Erysipelothrix
rhusiopathiae DNA was detected in oral fluids by realtime PCR in all pens infected with serotype 1a starting at
1 dpi for a duration of 6 to 10 days and was detected in
the pen infected with serotype 19 at 1 dpi only. AntiErysipelothrix IgG antibodies were first detectable in
oral fluids from animals infected with serotype 1a at 9
(one pen), 12 (4 pens) and 21(one pen) dpi and were
detected in animals infected with serotype 19 at 12 dpi.
Pigs inoculated with serotype 25 (E. tonsillarum)
remained ELISA negative for the duration of the study.
All oral fluid samples remained positive for anti-IgG
until termination of the study. Erysipelothrix rhusiopathiae
or E. tonsillarum was not detected in the control pen by
any test.
Field samples: Among the 8 samples tested, 6 were
positive for anti-Erysipelothrix rhusiopathiae IgG by
ELISA. All were negative by PCR and culture.
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Treponemes in facial necrosis, a case report
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2
National Veterinary Institute, Uppsala, Sweden

Introduction
It is a truth universally acknowledged that spirochetes can be
found in various necrotic wounds in pigs (1). Recently, our
research group isolated Treponema spp. from ear lesions,
shoulder ulcers and gingiva in pigs (3, 4). In the present report
on facial necrosis we investigated the presence of spirochetes,
if they could be affiliated to the genus Treponema and if
similar spirochetes could be found in the gingiva of the
piglets, as facial necrosis is considered related to biting.
Materials and Methods
The cases originated from a Swedish organic pig herd. Sows
and piglets were kept in conventional farrowing pens for two
weeks and then moved to larger pens with straw bedding
where sows and piglets of same age were loose-housed.
Two 4-weeks old (1 and 2) and two 1-week old piglets (3 and
4) of crossbred Landrace, Yorkshire, Duroc were sampled.
Scrapings from facial necrosis lesions and gingival swabs
were taken from the four pigs and handled as previously
described (3). Furthermore, biopsies were retrieved from
facial necrosis lesions and gingival ulcers from piglets 3 and 4.
The scrapings were investigated for viable spirochetes by
phase contrast microscopy. DNA extraction was performed
as previously described (3), with an additional 90 min
incubation in 54°C with 200 µl PBS and 10 µl proteinase K.
A PCR protocol for identification of Treponema spp.
developed by Stamm et al. (5) was followed to amplify the
16S rRNA-tRNAIle intergenic spacer region 2 (ISR2).
Amplicons were cloned (4). Twelve selected clones were
sequenced (Macrogen Inc.), then edited and aligned in CLC
Main Workbench 6.2 (CLC Bio) and a phylogenetic tree was
constructed as previously described (4). Homology searches
were performed with the megablast algorithm BLAST, NCBI.
After fixation the biopsies were embedded in paraffin
according to routine histological procedures and sectioned at
a thickness of 5-7 m. The sections were stained with
hematoxylin/ eosin (HE) for histopathological evaluation and
with Warthin-Starry silver staining (WS) to detect spirochetes.
Results
The ISR PCR on the scrapings yielded one band of appr. 300
bp from piglet 1 and another band of 375 bp from piglet 3.
Both bands were present in the sample from piglet 4. The ISR
PCR performed on the scraping from piglet 2 and the gingival
samples yielded no bands. The ISR-sequences generated
three phylogenetic clusters (Figure 1).

Figure 1. Phylogenetic tree based on distance matrix
analysis of the 16S rRNA-tRNAIle intergenic spacer
region 2 from Treponema spp.

The sequences (300bp) from piglets 1 and 4 clustered with
C1UD1 (Acc. No. AY342041.1), originating from ulcerative
mammary dermatitis (UMD) in cattle. The sequences
(375bp) from piglet 4 showed strongest similarity to TM1
(Acc. No. GQ916627.1), T. pedis originating from porcine
gingiva (3). The sequence of 375 bp from piglet 3 clustered
with C1BT2-8 (Acc. No. AY342046.1), also from UMD in
cattle. Spirochetes were observed through phase contrast
microscopy in two out of four scrapings. The WS-staining
demonstrated few spirochetes in the gingival ulcer of piglet 4,
but revealed an immense occurrence of spirochetes in the
facial lesions from both piglet 3 and 4.
Discussion
A large number of spirochetes was observed in the sections
and the spirochetes identified by PCR all belonged to the
genus Treponema. No oral samples were positive for
treponemes by PCR but some of the sequences from the
scrapings were strikingly similar to a gingival sample from a
previous study (3). This suggests a possible route of infection
through biting.
Treponemes are involved in a number of ulcerative diseases
in mammals, e.g. syphilis, periodontitis and digital dermatitis
(2, 6). In periodontitis in humans and in digital dermatitis in
cattle, a number of phylotypes of treponemes have been
found. Which phylotypes that occur in porcine ulcers has
only partly been described and further studies are planned to
investigate the role they play.
References
1. Cameron RDA, 2006, Diseases of swine 9th edition: 185-188.
2. Ho EL et al.: 2011 J Clin Invest 121:4584-92.
3. Pringle M et al.: 2009, Vet Microbiol 139:279-83.
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Efficacy of a new florfenicol formulation administered once intramuscularly in the treatment of swine
respiratory disease under field conditions
J Thiry1, V de Haas1, E Thomas 2
Intervet Pharma R&D, known as MSD Animal Health, 49071 Beaucouzé, France
2
Intervet Innovation GmbH, known as MSD Animal Health, 55270 Schwabenheim, Germany
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Introduction
Since its first registration in the mid-1990s, florfenicol
obtained several approvals to prevent and treat
respiratory disease in pigs and can be administered today
either in water (Nuflor® Drinking Water Concentrate), in
feed (Nuflor® Premix) or intramuscularly twice 48h a
part (Nuflor® Swine). Recently, a new 450 mg/ml
florfenicol formulation (Nuflor® Swine Once) was
developed with the characteristic of being administered
intramuscularly only once. The present study objective
was to establish its efficacy in the treatment of naturally
occurring swine respiratory diseases.

A. pleu.

Time

N

MIC (μg/mL)
0.25 0.5

1

2

4

-

40
2
42

3
0
3

-

-

13
0
13

6
0
6

-

-

-

Pre-Trt 43
Post-Trt 2
Total
45

Pre-Trt 19
H. para. Post-Trt 0
Total
19
P. mult.

Pre-Trt 126 22
Post-Trt 7
4
Total 133 26

102
3
105

2
0
2

-

-

M.hyop.

Pre-Trt 47
Post-Trt 10
Total
57

9
3
12

34
7
41

4
0
4

-

-

M.hyor.

Pre-Trt 54
Post-Trt 9
Total
63

3
0
3

46
7
53

5
2
7

-

-

B. bron.

Pre-Trt 73
Post-Trt 26
Total
99

-

-

2
0
2

65
25
90

6
1
7

S. suis

Pre-Trt 38
Post-Trt 7
Total
45

-

-

31
5
36

7
2
9

-

MIC50 MIC90

0.50

0.50

0.25

0.50

0.50

0.50

0.50

0.50

0.50

1.00

2.00

2.00

1.00

2.00

In both treatment groups, rectal temperature dropped and
clinical index (depression and respiratory signs)
decreased after treatment. Florfenicol was shown
significantly non inferior to enrofloxacin for the initial
treatment success rate on day 5 and the cumulative
treatment success rate on day 11 (Table 2).
Table 2. Summary of efficacy results
Variable

Florfenicol

Enrofloxacin

120

119

Body weight (kg) at enrolment

45.02 ± 11.58

43.69 ± 11.71

N treatment success on day 5

102 (91.1%)

96 (86.5%)

N treatment success on day 11

88 (79.3%)

80 (72.7%)

N enrolled animals

Conclusions and Discussion
It is concluded that a single intramuscular injection of the
new 450 mg/ml florfenicol formulation, Nuflor® Swine
Once, is efficacious in the treatment of naturally
occurring outbreaks of swine respiratory disease.
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Results
The predominant pathogens present in pre-treatment
respiratory tract samples were P. multocida, H. parasuis,
A. pleuropneumoniae and M. hyopneumoniae. B.
bronchiseptica, S. suis and M. hyorhinis were also
present. All isolates were found susceptible in vitro to
florfenicol (except 8% B. bronchiseptica that were found
intermediate) (Table 1).

Organism
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Materials and Methods
A total of 239 pigs, from 8 sites in France, Germany and
Spain, aged from 11 to 18 weeks, showing severe signs
of respiratory disease, were randomly assigned to
treatment with either florfenicol (2mL/30kg; Nuflor ®
Swine Once; MSD Animal Health) administered
intramuscularly once or enrofloxacin (1.5mL/30kg;
Baytril® 5%; Bayer) administered intramuscularly 3
consecutive days. All pigs were clinically examined
daily from day 0 to day 11 for depression, dyspnoea,
cough and rectal temperature. Each animal was assessed
daily from day 5 to day 11 for treatment success (rectal
temperature <40.0°C with either depression score = 0 or
dyspnoea score = 0). The pivotal criteria to evaluate the
effectiveness of florfenicol compared to enrofloxacin
were the initial treatment success rate on day 5 and the
cumulative treatment success rate on day 11. A
tracheobronchial lavage was performed in all enrolled
animals pre-treatment as well as if and when they were
qualified failures for bacterial culture, identification and
florfenicol MIC determination.

Table 1. Florfenicol MIC of isolates
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Efficacy of injectable glusoce, amino acids, electrolytes and B-complex vitamins (VItalyte-i®) as a
supplement in the management of scouring pigs
MAC Estacio 1, SA Camat1, KMN Ignacio2, JB Fule2, DC Pablo3, EZ Bautista2
Department of Basic Veterinary Sciences, College of Veterinary Medicine, University of the Philippines Los Baños,
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Introduction
Scouring is a common disease condition characterized by
inappetence, progressive dehydration and persistent diarrhea
leading to malnutrition, emaciation and eventually death of
pigs. Administration of broad-spectrum antimicrobials is
widely used to kill bacteria that cause scouring. However, to
address the nutrient and electrolyte imbalances associated
with scouring, a study on the effect of administration of
Vitalyte-Hi®, an injectable glucose, amino acids, electrolytes
and B-complex vitamins, in the management of scouring in
piglets was conducted.
Materials and Methods
The trial was conducted in a 1120-sow level breeder farm in
South Luzon, Philippines. Forty seven (47) 2-3 week old pigs
clinically evaluated with scouring were randomly allocated
into 3 groups namely: group 1, given gentamicin (n=11);
group 2, given Vitalyte-Hi® (n=17); and group 3, given
gentamicin+ Vitalyte-Hi® (n=19). Gentamicin and VitalyteHi® were given IM SID for 5 days at a dose 0.04 mL and
0.20 mL per kg body weight, respectively. The severity of
scouring was determined by computing the mean clinical
score (MCS) for all groups a day before and after 5 days of
treatment. Percentage of pigs that recovered for all groups
was also computed. Blood samples were collected a day
before and 5 days after treatment to measure and compare the
blood glucose, total protein, Na, Cl, Ca, Mg, K and P levels
for all groups.
Results
Mean clinical scores of pigs treated with gentamicin,
Vitalyte-Hi® and gentamicin + Vitalyte-Hi® significantly
improved by 79.85%, 83.89% and 87.65%, respectively
(Table 1). At the end of the 5-day treatment period, the
gentamicin+ Vitalyte-Hi® had the lowest mean clinical score
(MCS=0.42) followed by the Vitalyte-Hi® (MCS=0.53) and
gentamicin (MCS=0.55) group. The percentage of scouring
pigs that recovered (MCS=0) in significant increasing order
are as follows: Vitalyte-Hi® group (52.94%), gentamicin
group (54.54%), gentamicin + Vitalyte-Hi® (68.42%) group.
Scouring in pigs caused significant decrease in blood glucose
and total protein; elevation in Na and Cl; and slight decrease
in Ca and Mg levels. Vitalyte-Hi® with or without gentamicin
significantly increased and restored blood glucose and total
protein to normal levels (Table 2). Gentamicin alone also
restored blood glucose to normal levels but total protein
levels although elevated was still below the normal reference
value in pigs1,2 (Table 2). Na and Cl levels were restored to
normal levels for all groups. However, Ca and Mg levels
were still below the normal reference values in pigs1,2 for all
groups.
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Table 1. Comparison of mean clinical score of Gentamicin,
Vitalyte Hi and Gentamicin + Vitalyte Hi treated group
at Day 0 vs. Day 5 of treatment.
Treatment Group
Mean () score of
Gentamicin
treated group
Mean () score of
Vitalyte Hi
treated group
Mean () score of
Gentamicin +
Vitalyte Hi
treated group

Day 0

Day 5

Percentage
improvement of
mean clinical
score

2.730.90a

0.550.69b

79.85%a

3.290.98a

0.530.62b

83.89%a

3.26 1.43a

0.420.77b

87.65%a

Values with different superscript in the same row are significantly
different at P<0.01, P<0.05 using Students T test.

Table 2. Comparison of mean blood glucose, total protein,
Na and Cl at Day 0 vs. Day 5 of pigs treated with Gentamicin,
Vitalyte Hi and Gentamicin + Vitalyte Hi.
Blood Parameter
Glucose (mg/dL)
Gentamicin-treated Total Protein (g/L)
group
Na (mmol/ L)
Cl (mmol/ L)
Glucose (mg/dL)
Vitalyte Hi®-treated Total Protein (g/L)
Na (mmol/ L)
group
Cl (mmol/ L)
Glucose (mg/dL)
Gentamicin+
Total Protein (g/L)
Vitalyte Hi® group Na (mmol/ L)
Cl (mmol/ L)

Day 0
55.20 ± 3.26*
4.40 ± 0.18
159.71  5.13
109.80  5.70
53.30 ± 2.62
4.35 ± 0.11
163.43  5.71
113.06  3.48
53.68 ± 4.78
4.24 ± 0.28
162.46  5.76
111.33  3.23

Day 5
68.70 ± 2.45*
4.97 ± 0.37
149.00  5.46
105.94  1.67
89.40 ± 6.88*
6.38 ± 0.35*
152.70  4.13
104.79  2.61
92.60 ± 12.25*
6.53 ± 0.24*
146.71  4.90
106.47  2.75

*Significantly higher than at Day 0 at P<0.05 using Paired T test.

Conclusions and Discussion
The results show that administration of Vitalyte-Hi® in
combination with antimicrobials or alone markedly improved
the health condition of scouring pigs as reflected in low mean
scores, high % of recovered pigs and normalize important
blood chemistry parameters i.e. low glucose and total protein,
and elevated Na and Cl levels which were consequences of
scouring-induced inappetence, diarrhea, dehydration and
malnutrition.
References
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Plasma pharmacokinetics of a new 450 mg/ml Florfenicol formulation administered intramuscularly once to pigs
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Introduction
Nuflor® Swine Once 450 mg solution for injection (NSO,
MSD Animal Health) is a new injectable formulation
containing florfenicol (FFC) indicated for swine
respiratory disease (SRD). FFC is a potent, synthetic,
broad-spectrum, time-dependent antimicrobial agent,
with bactericidal activity against pathogens involved in
SRD. The study was designed to describe the plasma
pharmacokinetics of FFC following NSO single dosing
to pigs.
Materials and Methods
Twelve healthy pigs (44-59 kg body weight [bw]; males
and females) received NSO at a single intramuscular
(IM) dose of 30 mg FFC/kg bw. Blood samples were
collected before treatment and regularly over a 120 h
post-dosing period. Plasma FFC concentrations were
determined using a validated HPLC/UV method (lower
limit of quantification, LLOQ = 0.10 µg/mL); a noncompartmental system was used for pharmacokinetic
analysis.

Parameter (unit)

Arithmetic mean  SD

Median

Min. - Max.

Cmax (µg/mL)

3.2  0.69

/

1.74 – 4.09

Tmax (h)

/

6.0

2.00 - 6.05

t1/2 (h)

23.2  4.89

/

14.0 – 30.5

Legend:

/ : not calculated

Conclusions and Discussion
A single IM injection of the new 450 mg/mL FFC
solution Nuflor® Swine Once at the dose of 30 mg FFC
per kg bw led to a rapid systemic absorption of FFC, a
slow elimination (absorption-rate limited elimination)
and plasma concentrations above the relevant MIC90
which is compatible with a single shot dosage regimen in
pigs suffering from SRD.
Reference
1. CEESA, Veterinary Pathogens Monitoring Program
2004-2006.
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Figure 1. Mean  SD plasma FFC concentration-time
profile in pigs following a single IM injection with NSO
at the dose of 30 mg/kg bw.
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Results
Rapid systemic absorption of FFC was reported and
maximum FFC concentrations (Cmax) were measured at
2-6 h post-dosing and ranged from 1.74 to 4.09 µg/mL.
Subsequently, FFC concentrations slowly decreased until
120 h post-dosing to levels <LLOQ. The mean terminal
elimination half-life (t1/2) was 22 h. The inter-individual
variability was low.
Within 1 h after dosing, mean FFC concentrations by far
exceeded 0.50 µg/mL, the MIC90 value of SRD target
pathogens1 and then remained above this value for 3 to
4 days.

Table 1. Pharmacokinetic parameters of FFC in plasma
of pigs following a single IM injection with NSO at the
dose of 30 mg/kg bw.
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Introduction
Diarrhea caused by Escherichia coli is one of the main
problems during the postweaning period because when
an outbreak occurs morbidity is usually very high and the
effects will be present in most of the animals.
Therefore to control an E.coli outbreak the
recommendation is the use of antibiotics in water so the
treatment can reach all the animals in a short time. One
of the best solutions is the use of colistin; however this
molecule is not very stable when its presentation is in
liquid formulation. Nipoxyme 200mg/g oral suspension
(N200) is a liquid colistin concentrate at 20% of activity
that uses medium chain fatty acids (MCFA) to carry the
colistin. This carrier protects the antibiotic that is not
released until the dilution is prepared and delivered to the
animals. The purpose of this field trial was to compare
the stability of two different liquid sulphate colistin
products compared with N200.
Materials and Methods
3 different liquid products were used: Product A (6,66%
colistin), Product B (Nipoxyme® 200 mg/g oral
suspension, N200) and Product C (6,66% colistin) . The
stability of those products was compared by controlling
pH, colistin content and impurities percentage by HPLC
and maintenance of physical and chemical properties.
The products were forced stored at 55ºC±2 (stress
conditions) and samples were taken at the beginning of
the study and after 1 and 3 months.
Results
When the products were stored under stress conditions
during 3 months, for the first month sampling we found
differences in the percentage of impurities and colistin
content but after 3 months the results were even more
evident maintaining its levels in the best condition by
N200. The percentage of impurities (%) found in one of
the samples were over 25% which is higher than the 23%
allow by Ph. Eur. 5.
N200 maintained colour, pH and physical and chemical
stability (indicators of product degradation) after 3
months under stress conditions at 55ºC±2. However,
colitin A or C did not maintain, changing their colour
and increasing their acidity (data not shown).
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Figure 1. Percentage of impurities of the different
products compared.

Figure 2. Content of colistine (% of expected) in he
three different products.

Conclusions and Discussion
These results indicate that Nipoxyme® 200 mg/g oral
suspension does not show any significant changes in
stability after 3 months under forced stored at 55ºC±2
and maintains the content of colistin at 100% of expected.
On other hand, the other two products compared were
affected negatively by the storage conditions increasing
the impurities and losing their activity of colistin as well
as losing their physical and chemical properties.
References
1. Martindale, The Complete Drug Reference, Thirtysecond Edition (PhP), edited by Katheleen Parfitt Bsc,
FRPharms, The Pharmaceutical Press, 1999, pp: 195.
2. Real Farmacopea Española, 1st Edition, Ministry of
Health and Consumer Affairs, Madrid 1997, pp: 679.
3. The Merck Index, 13th Edition, Merck & Co, Inc.,
2001, pp: 433.
4. USP 25 NF 20, 2002, The Official Compendia of
Standard, The United States Pharmacopeia, United
States Pharmacopeial Convention, Inc. Pp: 47
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Introduction
Diarrhea caused by Escherichia coli is one of the main
problems during the postweaning period because when
an outbreak occurs morbidity is usually very high and the
effects will be present in most of the animals. The best
option to treat and control this problem is to use colistin
in feed or in water so the treatment can reach a large
number of animals in a short period of time. Several
colistin products are available in the market produced
with raw material from different manufacturers with
different colistin sulphate quality.
The purpose of this study was to compare the in vitro
efficacy of colistin sulphate used to produce Nipoxyme®
products with another colistin sulphate used in other
colistin market products.
Materials and Methods
This study was carried out by the Applied Enviromental
Microbiology Research Group of the Facultad de
Veterinaria de la Universidad Autónoma de Barcelona
(UAB) using a Müeller-Hilton agar in 96-well plates
method.
10 E.coli strains isolated from clinical outbreaks in pigs
(n=7) and poultry farms (n=3) were used; and virulence
factors were identified in all strains. Once the isolates
were purified, Minimal Inhibitory Concentrations
(MIC’s) were determined using two different colistin
sulphate (raw material), one used to manufacture
Nipoxyme® products and another used to produce some
other colistin market products.

Strains
E. coli FVB 235 (K88)
ETEC
E. coli FVB 245
E. coli FVB 247
E. coli FVB 257 (K88)
ETEC
E. coli FVB 258 (K88)
ETEC
E. coli FVB 296 (O2:H5)
(poultry).
E. coli FVB 307 (K88)
ETEC
E. coli FVB 308 (O2:H5)
(poultry).
E. coli FVB 367 (K88)
ETEC
E. coli FVB 387 (O2:H6)
(poultry).

Colistine
sulphate used
in Nipoxyme®

Colistine
sulphate used
by
competitors

0,05

0,10

0,10
0,10

0,10
0,10

0,06

0,15

0,06

0,15

0,05

0,15

0,05

0,15

0,05

0,15

0,05

0,15

0,05

0,15
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Conclusions and Discussion
These in-vitro results show that the efficacy of colistin
sulphate used by Andersen, S.A. to produce Nipoxyme®
is higher than other products used in the market. The
difference found in the MIC’s against de same E.coli
strains of different colistin sulphate is probably caused
by a different quality of the raw material used to
manufacture colistin products.
The use of colistin products of higher quality allows the
vets and producers to fight more efficiently against E.coli
outbreaks.
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Results
The results obtained are summarized in Table 1.
8 out of the 10 strains had a lower MIC for colistin
sulphate used in the Nipoxyme® products than colistin
sulphate used by competitors’ products; therefore the
efficacy against E.coli was higher for the Nipoxyme®
colistin sulphate. The other two stains showed the same
susceptibility to both colistin sulphates compared.

Table 1. In vitro efficacy of two different colistin
sulphate products against 10 field strains of E.coli.
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Efficacy of chlortetracycline against a clinical outbreak of respiratory disease in fattening pigs

1

R. Del Pozo Sacristán1, A. López Rodríguez1, A. Sierens1, K. Vranckx2, A. Dereu3, F. Haesebrouck2, D. Maes1
Unit Porcine Health Management, Department of Reproduction, Obstetrics and Herd Health, Faculty of Veterinary
Medicine. Ghent University, Merelbeke, Belgium
2
Department of Pathology, Bacteriology and Avian Diseases, Faculty of Veterinary Medicine. Ghent University,
Merelbeke, Belgium, 3Pfizer Animal Health, EuAfME
ruben.delpozosacristan@ugent.be

Introduction
The porcine respiratory disease complex (PRDC) causes
major economic losses to the swine industry. Mycoplasma hyopneumoniae is one of the main pathogens of
PRDC and the primary pathogen of enzootic pneumonia
(1, 2). Control of M. hyopneumoniae infections can be
achieved by different strategies, such as management and
housing, vaccination and antimicrobial treatment (3).
Respiratory disease problems caused by M. hyopneumoniae are only alleviated by vaccination, and in some herds, clinical problems may still be present. Consequently,
clinical outbreaks of respiratory disease need to be treated with antimicrobials. This study investigated the efficacy of chlortetracycline (CTC) in-feed medication against a clinical outbreak of respiratory disease in fattening
pigs, and compared the efficacy with tylosin phosphate
(T) in feed medication.
Materials and Methods
The study was conducted in a single-site farrow-to-finish
pig herd. At weaning (3 weeks of age), 353 pigs were
vaccinated against M. hyopneumoniae and PCV-2 (oneshot). At 10 weeks, pigs were randomly assigned to one
of the 2 treatment groups and at onset of disease (14
weeks), in-feed medication was administered: CTC (500
ppm CTC, 2 non-consecutive weeks, n=180; Aurofac
Granular®) and T (100 ppm T, 3 consecutive weeks,
n=173; Tylan 250 Premix®). The efficacy of the in-feed
medication was investigated using clinical [prevalence of
pneumonia and pleuritis at slaughter, days of additional
treatment (DAT), respiratory disease score (RDS)] and
performance parameters [average daily weight gain
(ADG), feed conversion ratio (FCR) and mortality].
Blood and broncho-alveolar lavage fluid (BALF)
samples were collected to determine the presence of M.
hyopneumoniae and other respiratory pathogens, using
ELISA and quantitative PCR (qPCR). Data were analyzed using ANOVA (continuous variables) or logistic regression (yes/no variables).
Results
At 18 weeks, seroconversion against M. hyopneumoniae
occurred and despite antimicrobial treatment, the DNA
of this pathogen could still be detected by PCR in the
lungs. No differences were found between groups in
performance and clinical parameters (Table 1), except for
the prevalence of pneumonia, that was significantly
lower in CTC when compared with T.
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Table 1. Clinical and performance parameters during
the fattening period following two different medication
strategies.
Parameter

CTC

Tylosin

Prevalence of pneumonia

13.1%A

23.0%B

Prevalence of pleuritis

25.5%A

DAT
RDS
ADG (g/day/pig)
FCR
Mortality rate

18.0%A

1.7±1.1

A

9.3±3.3

A

656±145
2.32

A

1.1%

A

2.5±2.1A
9.6±4.1A
A

638±255A
2.57A
4.6%A

A,B

: Values with different superscripts between treatments were significantly
different (P<0.05).

Discussion
Previous experimental and field studies demonstrated the
efficacy of CTC and T, respectively, for the treatment
and control of M. hyopneumoniae infections. Therefore,
this study did not include a negative control group. There
was a lower prevalence of pneumonia in CTC with a
slight improvement of clinical parameters and similar
effect on performance for both medications. Despite the
vaccinations and medication, there was still a high
prevalence of lung lesions. This indicates that
vaccination and medication significantly reduce but do
not prevent infections with M. hyopneumoniae. The
stable climate will be tested more in detail, but a first
analysis could not elucidate major deficiencies in
housing conditions or management practices (e.g.
stocking density, AIAO production, deworming).
References
1. Thacker E. (2006). Mycoplasmal disease. In: Straw
BE., et al., Diseases of Swine (9th ed.), Oxford, UK, p
701-717.
2. Sibila M., et al. (2009). The Vet. Journal 181, 221231.
3. Maes D, et al. (2008). Vet. Microbiol. 126, 297-309.
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Comparison of the safety and efficacy of different Atrophic Rhinitis vaccines
Carlos Cantin1, J.M.Bollo2, Marta Jimenez2, Rut Menjón2
Veterinarian, Zaragoza, Spain, 2MSD Animal Health. c/ Cantabria 2, Edificio Amura Madrid. Spain
ruth.menjon.ruiz@merck.com

1

Introduction
The principal characteristic of Atrophic Rhinitis (AR) is
a reduced growth rate due to the atrophy of the nasal
turbinates caused by the dermonecrotoxin (DNT)
released by Pasteurella multocida toxigenica (1). Sows
vaccinated against AR produce elevated levels of
antibodies which are passed to their offspring via the
colostrum. The antibody titer against DNT is directly
correlated with the degree of atrophy of the nasal
turbinates (2) and thus a reduction in growth rate (3).
Some trials have shown that vaccines differ in their
ability to induce homogeneous titers in sows (4). The
purpose of this study was to evaluate and compare the
safety and efficacy of the principal vaccines available in
Spain.

40,5
40,0
39,5
39,0
38,5
38,0
37,5

0h
Vaccine A

8h
Vaccine B

Vaccine C

24h
Porcilis AR-T DF

Control

Efficacy: the antibody levels induced post-vaccination
are summarised in Table 1.
Table 1. Mean antibody titers per group (Log2)
Bb

PMT

Vaccine A

8.3ª (SD 0.42)

3.6b (SD 0.84)

Vaccine B

5.2b (SD 0.49)

6.1a (SD 0.74)

Vaccine C

6.8b (SD 0.29)

5.7a (SD 0.37)

Porcilis AR-T DF

7.9ª (SD 0.23)

6.7a (SD 0.49)

Control

3.3c (SD 0.72)

0.2c (SD 0.13)

For each antigen, values with different superscripts are
significantly different (p<0.05)
Conclusions and Discussion
Porcilis AR-T DF was shown to be safe, and induced
high titers against both antigens. It performed
significantly better than Vaccines B and C (and the
controls) with respect to Bb, and significantly better than
Vaccine A (and the controls) for PMT. Elevated antibody
levels against both antigens helped in producing less
atrophy in the nasal turbinates and better growth rates.
References
1. Van Diemen PM, 1994, Am J. Vet Res,55:49-541.
2. Sorensen V, et al., 1990, 11th IPVS,57
3. Nielsen J.P.,1991, Ca J Vet Res.
4. Martens M, Eggen A, 2010, 21st IPVS, 380
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Results
Safety: there was one abortion in the Vaccine A group,
and two sows each of the Vaccine A and Vaccine C
groups stopped eating for two days following vaccination.

Graph 1. Body temperature following vaccination
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Materials and Methods
The trial was conducted on a farm with 3,000 sows in
northwest Spain operating a two-phase production
system. AR-negative replacement sows were acquired
from unrelated units, but the herd nevertheless suffered
from atrophic rhinitis, and the sows were frequently
vaccinated against the disease. Fifty individually
identified primiparous sows, not already vaccinated
against AR, were randomly allocated to one of 5 groups
of 10 sows each. Prior to farrowing, four of the groups
were vaccinated with a different commercially available
product according to each manufacturer’s instructions.
The fifth group was maintained as an unvaccinated
control.
The groups, identified by the product used, were:
Vaccine A (mineral oil adjuvant); Vaccine B (mineral oil
adjuvant); Vaccine C (Ginseng adjuvant), Porcilis AR-T
DF and Control. Blood samples were collected from the
sows at the time of the first vaccine dose and 2 weeks
after the second dose. The sera were assessed for
antibody levels against Pasteurella multicida (PMT)
with the TDN-Seroneutralization test, and against
Bordetella bronchiseptica (Bb) with the Blobel Microagglutinacion test. Safety was assessed by taking the
sows’ body temperatures at 8 and 24 hours postvaccination, from observations of any adverse systemic
and/or local reactions. Efficacy was evaluated from
antibody titers obtained in each group. The Linear
Method (GLM: program SPSS 15.0) was used for the
statistical analysis.

At 24 hours post-vaccination, only Vaccine A (2 sows)
and C (1 sow) groups contained sows with a temperature
>40ºC (Graph 1)
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Influence of age and maternal antibodies on the humoral and cellular response after vaccination of pigs
against erysipelas
M. Pomorska-Mól, I. Markowska-Daniel, K. Kwit, Z. Pejsak
Department of Swine Diseases, National Veterinary Research Institute, Pulawy, Poland, mpomorska@piwet.pulawy.pl
Introduction
Erysipelothrix rhusiopathiae (ER) is a gram-positive
pathogen that can cause erysipelas in a variety of animals,
including pigs (1). Maternal immunity plays an
important role in the protection of offspring against
swine erysipelas (SE)(2). Besides passive immunity
prevention includes an active immunisation (2). Various
degrees of interference of vaccine-induced immune
responses by MDA have been reported for live and
inactivated vaccines (3). In this study, the influence of
age and MDA status on the postvaccinal humoral and
cellular responses after vaccination of pigs against SE,
were studied. Additionally, the persistence of ERspecific MDA in the serum of piglets was evaluated.
Materials and Methods
Twelve seronegative pregnant gilts and their litters were
used. Piglets born to vaccinated and unvaccinated gilts
were orally vaccinated with live commercial vaccine
(Ingelvac ERY-ALC, Boehringer Ingelheim), according
to three schedules (according to the manufacturer’s
recommendation at 8 week of age , and at 6, 10 weeks of
age) or unvaccinated. Piglets were bled periodically
throughout the study and humoral and T-cell immune
responses were examined by ELISA (CIVTEST SUIS
SE/MR, HIPRA) and lymphocyte proliferation assay
(LPA). LPA testing was performed on blood collected 2
weeks after vaccination and again at 18 weeks of life.
Results
MDA against ER persisted in the serum of unvaccinated
piglets until 8 weeks of age. MDA-positive pigs
vaccinated at 8 or 10 weeks of age had significantly
higher antibody responses than those vaccinated at 6
weeks. Moreover, seroconversion was observed only in
pigs vaccinated at 8 or 10 weeks of age. In MDAnegative pigs, seroconversion was demonstrated in all
vaccinated animals, and compared with MDA-positive
pigs vaccinated at the same age, mean maximum
antibody concentrations were significantly higher
(P<0.05). These results suggest that a negative
correlations exist between concentrations of MDA at the
time of vaccination and the development of humoral
immunity. The age at which the vaccine was given was
not associated with significant differences in the
magnitude of the postvaccinal response. In the presence
of MDA, a T-cell response was observed only in 25% of
animals vaccinated at 6-weeks of age. In the remaining
vaccinated groups, all pigs reacted with specific
proliferation 2 weeks after vaccination, but at the end of
study specific proliferation was observed only in 50% of
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animals vaccinated when 8-weeks-old but in all
vaccinated animals when 10-weeks-old.
Conclusions and Discussion
Clinical disease due to ER generally affects pigs between
3 months and 3 years of age, and this age predisposition
is likely to be attributed to MDA in the young and active
immunity in older pigs (2). The mechanism of immunity
to ER infection is not clearly defined, but the humoral
response plays a key role in immunity. Vaccination of
pigs against SE is a valuable tool used to prevent and
control disease in pigs. However, the results of our study
indicated vaccination in the presence of high
concentrations of MDA failed to induce production of
specific antibodies. In addition, development of an active
T cell response may be adversely affected by MDA.
Maternal immunity was shown to be more important
than age in the post-vaccinal response against ER. Thus,
an examination of the serological profile of the herd can
be of value before vaccine application in weaner pigs.
According to our results, piglets born to vaccinated gilts
should not receive vaccine before they are 10 weeks old.
In MDA-negative pigs, the first vaccine dose may be
recommended in piglets as young as 6-weeks-old.
However, in this case, to achieve protection to 18 weeks
or beyond, a second dose of vaccine would be required to
maintain high level of humoral and cellular immunity.
Acknowledgments
Supported by Project NN 308 275934 founded by
MNiSW. The vaccine was kindly provided by
Boehringer Ingelheim, USA.
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Use of Pulmotil® to control respiratory disease in growing swine
Meghann Pierdon, VMD
Elanco, Greenfield, IN USA
Introduction
Pulmotil® is a feed grade antibiotic labeled in the United
States for the control of respiratory disease in swine due
to Pasteurella multocida and Actinobacillus pleuropneumonia
at 200-400ppm. Previous studies showed pigs that were
treated with Pulmotil® as growing swine had improved
HCW or live weight at marketing (1,2). The purpose of
this study was to determine if treatment of pigs with
Pulmotil® in the growing phase would improve
respiratory health and lead to the derived benefit of
added weight at marketing.

Table 2. Comparison of Pulmotil and Control

Materials and Methods
A ten barn site in a large production system with a
history of respiratory disease, including Pasteurella
multocida, was used in this study. The treatment was
implemented in the first finisher ration for 21 days.
Three barns received the Pulmotil® treatment and three
barns received the Control program after which all pigs
were on the same medication and treatment program. In
each barn pigs were individually weighed at day 0, day
28 and day 98 post placement in the finisher. Barn was
the experimental unit in the statistical model.

Table 3. Treatment Effects Across Start Weight Terciles

Table 1. Feeding Programs
Program

Feed Medication

Budget (kg)

Control

CTC 600ppm

18.2

Control

Virginiamycin 11 ppm

9

Treatment

Pulmotil® 200ppm

27.2

Pulmotil

P value

Barns (#)

3

3

Pens(#)

24

24

Pigs (#)

648

648

Start weight (kg)

19.6

18.7

P<0.0001

Total Gain* (kg)

69.5

70.8

P=0.0264

Mortality (%)

2.5

3.1

p>0.10

*Adjusted LSMeans

abcde

Treatment

Start weight tercile

LS Means (SE) of
98-day weight
adjusted for start
weight

Control
Pulmotil®
Control
Pulmotil®
Control
Pulmotil®

Lower
Lower
Middle
Middle
Upper
Upper

192.10 (1.61)a
196.41 (1.74)b
197.54 (1.27)c
199.40 (1.28)c
192.65 (1.79)d
200.72 (1.55)e

Different letters indicate statistical difference (p<0.02)
across treatment within start weight tercile

Discussion
This study confirmed the results seen in previous studies
where Pulmotil® fed to growing swine had a positive
impact on weight at marketing (1, 2). When start weights
were categorized into terciles the treatment effect was
significant for both the lightest pigs and the heaviest pigs.
This study shows that by improving respiratory health
using Pulmotil® there is a derived benefit of added
weight gain.
References
1. Hill H et al.: 2008, Proc 20th IPVS Cong, p05.039.
2. Hanson J et al.:2008, Proc 20th IPVS Cong, p08.025.
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Results
Gain differed across sex within treatment. Adjusting for
the interaction between sex and treatment, Pulmotil® fed
pigs gained 1.3kg more than the control pigs (p=0.0264).
There was no significant difference in deaths between
the Pulmotil® (16) and Control (20) groups (p>0.10).
Start weights were categorized into terciles (thirds) and
analysis of variance was used to determine differences in
means adjusted for start weight. The treatment effect
was significant for both the lightest tercile and the
heaviest (p<0.02).

Control
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Data were analyzed using SAS 9.1 (Cary, NC). Analysis
of variance was used to test differences in LS means on
the response variables of mortality and total gain. Barn
was included as a random effect. Significance level was
0.05. An interaction was accounted for between sex and
treatment.

Parameter
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Determination of milk and serum concentration in lactating sows and piglets following Pulmotil ® Premix feeding
to sows during pre- and post-farrowing period

1

Kazuo Fukumoto1, Kohei Tanaka1, Shigeyoshi Ura2, Koji Yamada2 Kyota Utsumi2
Elanco Animal Health, Eli Lilly Japan K.K., Sannomiya Plaza Bldg., 7-1-5, Isogamidori, Chuo-ku, Kobe 651-0086
Japan, 2Kyoto Animal Research Center Co. Ltd., Kyoto, Japan

Introduction
Pulmotil® (tilmicosin phosphate) a macrolide antibiotic,
originally developed for animal use by Elanco1, is well
known for its unique mode of action, particularly for its
extensive penetration from blood into tissues. In this study,
for the purpose of the determination of the tilmicosin
concentration in milk and serum in sows and in serum of
their offspring, lactating sows were medicated with
Pulmotil® Premix during the pre- and post-farrowing period.
Materials and Methods
Five healthy pregnant sows with the parity of 1 to 3 in
commercial farm with the continuous flow system in Japan
were used. From 5 days prior to estimated farrowing to 2
days after farrowing, Pulmotil® Premix was medicated to
the sows at 5 mg/kgBW as tilmicosin phosphate in the
morning and in the evening by top-dressing. On day 2 after
farrowing sow milk samples were collected just prior to
final medication and at 2, 4, 8, 24, 36, and 48 hours after,
and blood samples were collected just prior to final
medication and at 2, 4, 8, and 24 hours after, and in piglets,
blood samples were collected from 2 piglets/sow at 5 to 6
hours after the final medication. Tilmicosin concentration in
milk and serum were analyzed by HPLC.
Results
Sows- Mean tilmicosin concentration in sow milk increased
from 6.73 mcg/ml at time of final mediction to the highest
level of 8.48 mcg/ml at 8 hours after final medication, and
still remained at the level of 3.13 mcg/ml even at 48 hours
after the final medication. (Figure 1)
Figure 1. Tilmicosin concentration in sow milk.

Mean tilmicosin concentration in sow serum was 0.11
mcg/ml at time of final medication, at the highest level of
0.19 mcg/ml at 4 hours after final medication, and still
remained at 0.10 mcg/ml at 24 hours after the final
medication. (Figure 2)
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Figure 2. Tilmicosin concentration in sow serum.

Piglets- Mean tilmicosin concentration in piglet serum
was 0.12 mcg/ml, similar to the level of sow serum.
(Figure 3)
Figure 3. Comparison of tilmicosin concentration in
serum from sows (24 hours average) and piglets (at 5-6
hours after the final medidation to the sows).

Discussion
In this study, following medication with Pulmotil®
Premix, tilmicosin concentration in sow milk
significantly increased about 40-60 times of that in
serum, and sow serum tilmicosin concentration followed
the same general pattern as sow milk tilmicosin
concentration. The amount of tilmicosin in milk could be
dependent on excretion mechanisms or because of the
ability for macrolides to concentrate in white blood cells,
such as macrophages.2 This pharmacologic data gives
further information for the practitioner to make treatment
decisions, and agrees with previously published researchh.3
References
1. Ose et.al.: 1988, Vet Rec 123(14):367-9.
2. Fraser C ed et al.: 1991, Merck Vet Manual 14441445.
3. Giancarlo et al.: 2002, Intl Conf Antimicr Agents Vet
Med 87.
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Field study: the efficacy of Pleuromutilins for the treatment of PRDC
M Makhanon1, M Srisinlapakorn1
Technical Service, Novartis (Thailand) Ltd., Bangkok, Thailand
metta.makhanon@novartis.com
Introduction
Porcine Respiratory Disease Complex (PRDC) is an
important cause of economic losses in pig farms for
several years. Due to the co-infection of virus and
bacteria including PRRSV, PCV2, SIV, Mycoplasma
spp., APP, Streptococcus spp., Haemophilus spp., etc.,
PRDC becomes more and more difficult to handle.
Pleuromutilins are one of the drugs of choice for PRDC
treatment because of their low resistance profile2,3 This
study aims to compare the efficacy of the different
sources and Pleuromutilins molecules (Tiamulin and
Valnemulin) in field cases of PRDC.
Materials and Methods
Pigs in three fattening units of a 2,000 sow farm with
endemic severe PRDC were treated with different
pleuromutilin products. Pigs from 7-11 weeks of
fattening were fed with medicated feed contained generic
tiamulin (200 ppm) as group 1 (1,340 pigs), Denagard®
(Tiamulin 200 ppm) as group 2 (1,200 pigs), and
Econor® (Valnemulin 50 ppm) as group 3 (948 pigs).
Weekly observed and recorded data were the mortality
and loss of pigs in each group. At the end of fattening,
data were analyzed by T-test to compare among different
groups.

ab

Group

Treatment

Loss(%)

Mortality(%)

1

Generic tiamulin 200
ppm

15.07a

7.01a

2

Denagard® 200 ppm

6.67b

3.25b

3

Econor® 50 ppm

9.60b

4.01b

P<0.001

Discussion
The study shows the difference between both used
tiamulin products and their effect against PRDC
Different efficacy was also found between generic
tiamulin and valnemulin (Econor®). Interestingly, the
high dose of Denagard (200 ppm) and low dose of
Econor (50 ppm) provided similar effect against PRDC.
The variation in the study results are most likely based
on differences in the bioavailability of the antimicrobials
chosen for PRDC treatment1,4.
References
1. Burch, D.G.H., et al., 2011, Proc. 5th APVS Congress,
O67.
2. Maes, D., et al., 2008, Vet. Microbiol. 126:297-309.
3. Makhanon, M., et al., 2011, Proc. 5 th APVS Congress,
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Table 1. The loss and mortality (%) of pigs treated with
different pleuromutilins.

Figure 2. Cumulative mortality (%) of fatteningpigs
from the first week to the end of fatteningperi-od
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Results
The cumulative loss and mortality (%) are summarized
in Table 1. Weekly cumulative loss and mortality (%) are
illustrated in Figure 1 and 2. Significant difference
between group 1 and group 2 and between group 1 and
group 3 were found (P<0.001). There is no significant
difference between group 2 and group 3 ( P<0.05).

Figure 1. Cumulative loss (%) of fattening pigs from the
first week to the end of fattening period
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Baytril® resistance monitoring 1993–2011: Antimicrobial susceptibility of porcine target pathogens in Germany
C Ludwig, A de Jong, JC Doerner, B Stephan
Bayer Animal Health GmbH, Global Drug Discovery Antiinfectives, Leverkusen, Germany
Introduction
Antimicrobial resistance is a concern in the antimicrobial
therapy of both humans and animals. Knowledge on the
actual susceptibility and its development over the years
is important for ensuring long-term antimicrobial
efficacy. Therefore, in the early nineties Bayer has
established a susceptibility monitoring program for target
animal pathogens obtained from food producing animals
in Germany. Here, the susceptibility status for enrofloxacin, the active ingredient of Baytril®, is presented for
the years 1993-2011 with regard to porcine pathogens,
recovered from respiratory and gastrointestinal tract
samples.
Materials and Methods
Bacteria were isolated by two diagnostic laboratories
from samples of diseased pigs during 1993-2011 across
Germany. Per farm and outbreak only one isolate was
included. The Minimum Inhibitory Concentrations (MICs) of enrofloxacin were determined by agar dilution
methodology according to the Clinical and Laboratory
Standards Institute (CLSI; M31-A4 and previous versions). Enrofloxacin resistance was calculated using the
CLSI breakpoint of ≥ 1 µg/mL for Pasteurella multocida
and Actinobacillus pleuropneumoniae, and ≥ 2 µg/mL
for Streptococcus suis (M31-A4). For pathogens for
which CLSI breakpoints have not been set (Escherichia
coli, Salmonella spp., Bordetella bronchiseptica, Haemophilus parasuis), a tentative breakpoint of ≥ 2 µg/mL
was applied.
Results
In total, 3490 isolates were tested in 19 years. Species
recovered exclusively from gastrointestinal tract samples
were E. coli (n=1461), Salmonella spp. (n=378) and
other organisms (n=31), e.g. Streptococcus spp.,
Staphylococcus spp. and Yersinia enterocolitica.
Most common species isolated from respiratory tract
samples were P. multocida (n=666), B. bronchiseptica
(n=505), S. suis (n=148), A. pleuropneumoniae (n=114)
and H. parasuis (n=83). In addition, other species
(n=104) were found in low numbers, e.g. Staphylococcus
spp., Klebsiella spp., Streptococcus spp., Pseudomonas
aeruginosa, Pasteurella spp. and Arcanobacterium pyogenes. Due to the low numbers per species, these isolates
were not further analyzed.
Mean resistance rate (R %), MIC50 and MIC90 (µg/mL)
of the major porcine pathogens are shown below:
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Species
E. coli
Salmonella spp.
P. multocida
B. bronchiseptica
S. suis
A. pleuropneumoniae
H. parasuis

n
1461
378
666
505
148
114
83

MIC50
0.03
0.06
0.015
0.5
0.5
0.03
0.015

MIC90
0.25
0.25
0.03
1
1
0.06
0.125

R%
4.5
0.0
0.0
6.9
0.7
0.0
0.0

Resistance rates of E. coli and B. bronchiseptica varied
highly from year to year. For B. bronchiseptica, the
mean resistance rate was affected by relatively high rates
in 1995–1997, but was only 3.2 % over the remaining
investigation period.
Conclusions and Discussion
This survey demonstrates a high susceptibility of major
pathogens obtained from pigs to enrofloxacin even after
two decades of therapeutic use of fluoroquinolones in
veterinary medicine. Fluoroquinolone resistance was
absent for Salmonella spp., P. multocida, A. pleuropneumoniae and H. parasuis during the past 19 years and
very low to low for S. suis, B. bronchiseptica and E. coli.
Results are consistent with findings of other national and
European monitoring surveys, e.g. GERM-Vet (Germany), SVARM (Sweden), VetPath (Europe). In spite of
this high susceptibility, prudent and responsible use of
fluoroquinolones as well as resistance monitoring are
imperative.
References
1. CLSI document M31-A4. 2012, Clinical and
Laboratory Standards Institute, Wayne, PA, USA. In
press.
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Efficacy and safety of Baytril® Max 10% injectable in the treatment of naturally occuring porcine
respiratory disease

1

GW Daube1, I Radeloff2, G Braun2, K Hellmann2, B Stephan1
Bayer Animal Health GmbH, Global Drug Discovery Antiinfectives, Leverkusen, Germany
2
Klifovet AG, Munich, Germany

Introduction
Porcine respiratory disease complex (PRD) is typically
caused by initial viral infection, followed by invasion of
secondary pathogens, such as Pasteurella multocida,
Bordetella bronchiseptica, Actinobacillus pleuropneumoniae
(APP), Haemophilus parasuis, or Mycoplasma
hyopneumoniae. Timely antibiotic treatment of PRD is
not only indicated to avoid economic losses and spread
of the infection to other animals, but it is also a matter of
animal welfare and consumer protection. In contrast to
conventional products single or dual shot antibiotics
facilitate easier treatment and reduce handling stress for
the affected animals.

reduction of rectal temperature (days 1, 3, 5) in the PRD
study, where superiority of Baytril® Max to amoxicillin
was confirmed.
Drug safety was evaluated in all of the 492 animals
enrolled in both studies. No death or any suspected
adverse drug reactions to Baytril® Max or the two control
products related to PRD were observed in either of the
two studies.
Table 1. Animal number and results of PRD study
Product
Baytril® Max
®

Duphamox

PPP
[n]

Completers
Day 14

160

96

85.4 %

161

102

77.5 %

Table 2. Animal number and results of APP study
Product

Total pigs
included [n]

PPP
[n]

Completers
Day 14

Baytril® Max

86

85

97.6 %

Nuflor®

85

84

92.9 %

Discussion
The efficacy of Baytril® Max against porcine respiratory
disease was compared to two drugs officially registered
for these clinical indications in Europe. The results
clearly indicate that Baytril® Max 10% injectable
solution applied once or twice 48 hours apart at 7.5
mg/kg body weight is safe and highly efficacious in the
treatment of PRD complex and acute APP.
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References
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Results
In the PRD study a total of 321 pigs were included, 198
of which were treated according to the protocol (per
protocol population PPP). In the APP study it were 171
pigs in total with 169 representing the PPP. In both
studies the 14 days completion rate of Baytril® Max
(PPP) exceeded those of the two positive controls
amoxicillin and florfenicol. Details are shown in Tables
1 and 2. Statistical analysis of clinical efficacy
parameters demonstrated non-inferiority of Baytril® Max
in all criteria, except the cure rate on day 5 and the
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Materials and Methods
The clinical efficacy of Baytril® Max 10% injectable
solution applied intramuscularly as single or optional
dual injection of 7.5 mg enrofloxacin per kg body weight
was determined in two randomized, blinded GCP field
studies during natural outbreaks of 1. PRD on five swine
farms in Germany and of 2. APP on one farm each in
Germany and Denmark. Amoxicillin (Duphamox® LA)
in the PRD study and florfenicol (Nuflor®) in the APP
study served as positive control, both with two obligatory
injections of 15 mg/kg body weight 48 hours apart. Pigs
with rectal temperature ≥40.0°C, respiratory symptoms
and depression according to pre-established scores were
eligible for both studies. Efficacy criteria were the
number of animals completing the study on Day 14
without meeting predefined removal criteria during the
daily examinations (rectal temperature ≥40°C, plus at
least moderate respiratory symptoms and at least mild
depression), cure rate on day 5, reduction of rectal
temperature, respiratory and depression score compared
to baseline, mortality, and weight gain. Statistical
principles were applied to evaluate the non-inferiority of
Baytril® Max 10% to each positive control product.

Total pigs
included [n]
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Multi-center field study on the therapeutic efficacy of Zuprevo® (tildipirosin), a novel macrolide, for the
management of natural outbreaks of swine respiratory disease in Europe
I Petersen1, E Zschiesche1, O Wolf 2, M Rose1
Intervet Innovation GmbH, a member of the MSD Animal Health Group, Schwabenheim, Germany, 2loehlein & wolf,
vet research and consulting, Munich, Germany

1

Introduction
Swine respiratory disease (SRD) remains one of the most
serious problems in modern pig production. Numerous
infectious organisms are associated with respiratory
disease in pigs, including viral agents and bacterial
agents such as H. parasuis, A. pleuropneumoniae, P.
multocida and B. bronchispetica (1). B. bronchiseptica
causes primary pneumonia in neonatal pigs and
secondary pneumonia in older pigs. It has also been
shown to increase colonization and/or exacerbate disease
with P. multocida, S. suis, and H. parasuis (2). In field
observations, H. parasuis, the cause of polyserositis and
arthritis (Glasser’s disease), has been described as a
primary agent in pneumonia outbreaks (3). Zuprevo ® 40
mg/ ml solution for injection for pigs (tildipirosin) has
been granted international approvals for the treatment of
SRD associated with H. parasuis, A. pleuropneumoniae,
P. multocida as well as B. bronchispetica. The field
effectiveness of Zuprevo® for the treatment of naturally
occurring SRD under European field conditions was
evaluated in comparison with Draxxin® (tulathromycin).
Materials and Methods
In this GCP compliant study, 507 animals from 7 sites
were randomly assigned to receive a single intramuscular
dose of Zuprevo® at 4 mg/ kg body weight (BW) or
Draxxin® at 2.5mg/kg BW after having met enrollment
criteria for symptoms of SRD. Prior to study start
dissection of 8 animals per study site was performed to
confirm swine respiratory disease and to determine the
bacterial pathogens found in the lungs of affected pen
mates. Enrolled animals (mean age 8.5 weeks, mean
body weight 21 kg, neutered males and females) were
evaluated by clinical scores including rectal temperature.
Based on daily observation and specific criteria, pigs
became either treatment failures (withdrawals) or
remained on study until final evaluation on day 10.
Animals evaluated as treatment success were observed
for the recurrence of SRD signs until day 17.
Bronchoalveolar (BAL) samples were taken from
withdrawn animals.
Results
The association of the observed SRD outbreaks with the
four pathogens H. parasuis, A. pleuropneumoniae, P.
multocida and B. bonchiseptica was confirmed with a
total of 34 isolates from dissections and BALs. Mean
applied volumes were 1.8 ml in the Zuprevo ® group and
0.5 mL in the Draxxin® group. Local tolerance was the
same for Zuprevo® and Draxxin®, i.e. both without
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reactions in 97 % of the animals. On day 10 treatment
success in Zuprevo® (93%) was non-inferior to Draxxin®
(92%). Similarly, on day 17, treatment success in
Zuprevo® (88%) was non-inferior to Draxxin® (89%). No
significant differences were seen in the daily weight gain
(0.5 kg in both groups) over the observation period.
Discussion and Conclusions
It was shown that Zuprevo® when administered as a
single intramuscular injection of 4 mg/ kg BW provided
convenient dosing volumes and was very effective
against naturally occurring SRD in farms in Europe.
References
1. Brockmeier et al. (2001), Am J Vet Res 62 (4):521525.
2. Brockmeier et al., 2002, In Polymicrobial Diseases,
ASM press, Washington (DC), p. 231-258.
3. Rapp-Gabrielson et al., 2002, In Diseases of Swine,
9th ed., Blackwell publishing, Ames, p. 681-691.
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Pharmacokinetics of Tildipirosin in plasma, lung tissue and bronchial fluid from pigs
M Menge1, M Rose1, C Bohland1, S Kilp1, W Metz1, M Allan1, R Röpke1, M Nürnberger1
Intervet Innovation GmbH, a member of the MSD Animal Health Group, Schwabenheim, Germany

1

Materials and Methods
Healthy pigs (23.6-51.3 kg) were administered
tildipirosin (TIP) in groups of up to 12 animals once by
intramuscular (IM) injection at the recommended clinical
dose of 4 mg/kg body weight (BW) (studies A and B) or
at 2 or 6 mg TIP/kg BW (study A). Samples of plasma
(study A) and bronchial fluid (BF) obtained post mortem
(study A) were collected until day 14 and lung tissue was
obtained until day 14 (study A) or day 17 (study B). TIP
concentrations were determined by HPLC-MS/MS and
used for non-compartmental PK analysis (WinNonlin®,
Pharsight Corp.).
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Discussion and Conclusions
Tildipirosin is rapidly and extensively distributed to the
respiratory tract followed by slow elimination. As all 4
swine respiratory bacterial pathogens targeted by
tildipirosin attach to bronchial epithelial cells and remain
extracellular, bronchial fluid concentrations appear to be
a suitable alternative to lung tissue concentrations to
determine exposure to the drug at the site of infection (2).
References
1. EMA (2011). CVMP Assessment Report.
Zuprevo (EMEA/V/C/002009).
http://www.ema.europa.eu/docs/en_GB/document_li
brary/EPAR_-_Public_assessment_report/
veterinary/002009/WC500106577.pdf
(date last accessed: 29Sep2011)
2. Mouton JW et al. (2008). J Antimicrob Chemother
61: 235-237.
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Results
After 4 mg/kg BW IM mean maximum plasma
concentration (Cmax) was 0.9 μg/mL and mean T max (time
to reach Cmax) was 23 min. Mean terminal half life (T 1/2)
and mean residence time from the time of dosing to the
time of last measurable concentration (MRT last) were 4.4
and 3.6 days, respectively. Mean area under the
concentration versus time curve (AUC) increased dose
dependently. As shown in Figure 1 the timeconcentration profile of TIP in BF and lung far exceeded
that in blood plasma. In lung, TIP concentrations reached
3.1 µg/g at 2 h, peaked at 4.3 µg/g at day 1 and slowly
declined to 0.8 µg/g at day 17. In BF, TIP levels were
14.3, 7.0 and 6.5 µg/g at days 5, 10 and 14. T 1/2 in lung
was about 7 days.

Figure 1. Mean TIP concentrations in plasma (µg/mL),
lung tissue and BF (µg/g).
Tildipirosin [µg/mL or µg/g]

Introduction
The novel 16-membered-ring macrolide tildipirosin
(Zuprevo®, MSD Animal Health) has been granted
international approvals for the treatment of swine
respiratory disease (SRD) associated with Haemophilus
(H.) parasuis, Actinobacillus (A.) pleuropneumoniae,
Pasteurella (P.) multocida and Bordetella (B.)
bronchiseptica (1). Pharmacokinetic (PK) studies were
performed to assess drug concentrations in plasma, lung
tissue and bronchial fluid.
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Latin America disease management summary of Full Value Pigs Survey
Ginger Pelger1, Marco Antonio Carvajal1, Rodolfo Valle1, Rosemary Machado Vidor1
1
Elanco, Greenfield, IN USA
Introduction
Swine diseases, especially those leading to chronic cases
or mortality have obvious implications on welfare.
However, disease has routinely been identified as a cause
of variation and slower growth.1 The severity, duration
and prevalence of disease can impact the cost from one
herd to another. Disease Management is an area of Full
Value Pigs, through appropriate interventions, diagnostic
testing and herd data analysis that can improve the
profitability of a system.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Latin
American countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 104 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In the past year at your operation/practice, how has
disease behaved in your system? (97,95)
Respiratory
Disease
27.8%
33.0%
39.2%

Ileitis
Become more serious
Become less serious
Remained about the same

10.5%
32.6%
56.8%

Q2. What is your preferred method for diagnosing
disease in your herds? (102)
Veterinary consultation

30.4%

Clinical observations

45.1%

On-site necropsy

40.2%

Performance records

28.4%

Laboratory submission

47.1%

Hand-held test kit
Slaughterhouse examinations

0%
7.8%

Q3. In the past year, what has had the most positive
impact on your ability to optimize feed? (101)
Changed genetics

18.8%

Improved animal health

51.5%

Limited feed intake

5.0%

Adjusted feeders

14.9%

Used a feed additive

13.9%

Changed nutrition

22.8%

Q4. What is the most important factor preventing you
from producing more Full Value Pigs? (96)
Disease

42.7%

Attrition

12.5%

Variation

21.9%

Missed target selling weight or age

9.4%

Feed optimization

11.5%

Facilities, transport or handling

22.9%

Q5. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (98)
Improve sow productivity

7.1%

Reduce effects of disease

48.0%

Change target selling weight or age

5.1%

Improve feed optimization

16.3%

Improve facilities, transport or handling

20.4%

Discussion
Controlling disease was identified in several survey
questions to improve feed optimization as well as
impacting the percentage and number of Full Value Pigs
produced within a system. Improving animal health was
more important for improving feed efficiency compared
to “adjusting feeders” and “changing nutrition”
combined. While veterinary consultation is important,
clinical observations, on-site necropsy and laboratory
submission were ranked higher as preferred methods for
disease diagnosis. When considering the number of Full
Value Pigs, disease was the most important factor,
followed by facilities and variation.
References
1. Whitney M: accessed 2009,
www.extension.umn.edu/swine/components/pubs/wei
ghtvariation.pdf.
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Europe disease management summary of full value pigs survey
Ginger Pelger1, Susana Lapuente1, Jan Jourquin1, Geoffrey Labarque1
1
Elanco, Greenfield, IN USA
Introduction
Swine diseases, especially those leading to chronic cases
or mortality have obvious implications on welfare.
However, disease has routinely been identified as a cause
of variation and slower growth.1 The severity, duration
and prevalence of disease can impact the cost from one
herd to another. Disease Management is an area of Full
Value Pigs (FVP), through appropriate interventions,
diagnostic testing and herd data analysis that can
improve the profitability of a system.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Europe
translated as necessary. Surveys were either administered
as an internet site or completed by hand. Entries were
validated and transferred by a third-party for
summarization. All surveys were completed within 7
months of each other.
Results
A total of 46 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In the past year at your operation/practice, how has
disease behaved in your system? (44, 42)
Respiratory
Disease

4.8%
31.0%
64.3%

Q2. What is your preferred method for diagnosing
disease in your herds? (44)
Veterinary consultation

31.8%

Clinical observations

15.9%

On-site necropsy

34.1%

Performance records

6.8%

Laboratory submission

34.1%

Hand-held test kit

2.3%

Slaughterhouse examinations

6.8%

9.1%

Improved animal health

59.1%

Limited feed intake

2.3%

Adjusted feeders

20.5%

Used a feed additive

0%

Changed nutrition

11.4%

Q4. What is the most important factor preventing you
from producing more Full Value Pigs? (36)
Disease

27.8%

Attrition

2.8%

Variation

19.4%

Missed target selling weight or age

13.9%

Feed optimization

19.4%

Facilities, transport or handling

16.7%

Q5. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (37)
Improve sow productivity

2.7%

Improve nutrition

5.4%

Reduce effects of disease

37.8%

Change target selling weight or age

2.7%

Improve feed optimization

19.0%

Improve facilities, transport or handling

32.4%

Discussion
Controlling disease was identified in several survey
questions to improve feed optimization as well as
impacting the percentage and number of Full Value Pigs
produced within a system. Improving animal health was
more important for improving feed efficiency compared
to adjusting feeders (limiting wastage) and changing
nutrition combined. While veterinary consultation is
important, on-site necropsy and laboratory submission
are the preferred methods for disease diagnosis. When
considering the number of Full Value Pigs, disease was
the most important factor and tied for second place were
variation and feed optimization, which could be
consequences of disease.
References
1. Whitney, M. Weight Variation- Can it be Managed?
www.extension.umn.edu/swine/components/pubs/wei
ghtvariation.pdf. Accessed 2009.
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Remained about the same

Changed genetics

Poster Sessions

18.2%
38.6%
43.2%

Ileitis

Q3. In the past year, what has had the most positive
impact on your ability to optimize feed? (44)
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Asia and Pacific Rim disease management summary of full value pigs survey
Ginger Pelger1, Jun Castro1, Charles Rikard-Bell1
1
Elanco, Greenfield, IN USA
Introduction
Swine diseases, especially those leading to chronic cases
or mortality have obvious implications on welfare.
However, disease has routinely been identified as a cause
of variation and slower growth.1 The severity, duration
and prevalence of disease can impact the cost from one
herd to another. Disease Management is an area of Full
Value Pigs (FVP), through appropriate interventions,
diagnostic testing and herd data analysis that can
improve the profitability of a system.
Materials and Methods
Twenty-two questions based on FVP were designed and
disseminated. The questions consisted of multiple select
or single answers. Surveys were sent out to swine
producers, veterinarians and influencers in Asian and
Pacific Rim countries, translated as necessary. Surveys
were completed by hand. Entries were validated and
transferred by a third-party for summarization. All
surveys were completed within 7 months of each other.
Results
A total of 64 surveys were returned. Numbers of
responses are listed in parenthesis after question. Most
survey questions have many choices for answers. The
most popular answers are reported in this abstract.
Q1. In the past year at your operation/practice, how has
disease behaved in your system? (63,62)
Respiratory
Disease

Ileitis

36.5%

Become more serious

12.9%

33.3%

Become less serious

33.9%

30.2%

Remained about the same

53.2%

Q2. What is your preferred method for diagnosing
disease in your herds? (64)
Veterinary consultation

23.4%

Clinical observations

40.6%

On-site necropsy

29.7%

Performance records

7.8%

Laboratory submission

35.9%

Hand-held test kit

1.6%

Slaughterhouse examinations

7.8%

Q3. In the past year, what has had the most positive
impact on your ability to utilize feed? (61)
Changed genetics

4.9%

Improved animal health

73.8%

Limited feed intake

3.3%

Adjusted feeders

3.3%

Used a feed additive

6.6%

Changed nutrition

16.4%

Q4. What is the most important factor preventing you
from producing more Full Value Pigs? (63)
Disease

61.9%

Attrition

4.8%

Variation

15.9%

Missed target selling weight or age

9.5%

Feed optimization

7.9%

Facilities, transport or handling

6.3%

Q5. Which one of the following actions would help you
most increase your percentage of Full Value Pigs? (62)
Improve sow productivity

4.8%

Reduce effects of disease

56.5%

Change target selling weight or age

4.8%

Improve feed optimization

14.5%

Improve facilities, transport or handling

11.3%

Discussion
Controlling disease was identified in several survey
questions to improve feed optimization as well as
impacting the percentage and number of Full Value Pigs
produced within a system. Improving animal health was
more important for improving feed efficiency compared
to all other options combined. While veterinary
consultation is important; clinical observations,
laboratory submission and on-site necropsy were ranked
higher as preferred methods for disease diagnosis. When
considering the number of Full Value Pigs, disease was
the most important factor and second was variation,
which could be a consequence of disease.
References
1. Whitney M: accessed 2009,
www.extension.umn.edu/swine/components/pubs/wei
ghtvariation.pdf.
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Staphylococcus aureus clinical infection and colonization status: bacteriological, pulsed-field gel electrophoresis and
antimicrobial resistance profile in a pig farm
German Vigo1, Eduardo Manfredi2, Javier Cappuccio3, Fabiana Moredo1, Marta Rivas1, Carlos Perfumo3, Gabriela
Giacoboni4
1
Department Of Microbiology, Faculty Of Veterinary Science, La Plata National University (FCV-UNLP), La Plata, Argentina,
2
Department Of Physiopathogeny, INEI-ANLIS, Institute Dr. C. G. Malbran, Buenos Aires, Argentina, 3Department Veterinary
Pathology, Faculty Of Veterinary Science, La Plata National University (FCV-UNLP), La Plata, Argentina, 4Diagnostic And Research
Bacteriological Laboratory, Faculty Of Veterinary Science, La Plata National University (FCV-UNLP), La Plata, Argentina
Introduction
The most clinically relevant Staphylococci in veterinary
medicine are the coagulase positive Staphylococcus aureus
(S. aureus). It can cause a wide variety of pyogenic
processes in different locations such as skin, joints, lungs
and bone (1). A noted property of Staphylococcci is their
ability to become resistant to antimicrobials. The objectives
of this study were to determine the phenotypic and
genotypic characterization of strains of S. aureus isolated
from pathological process and their relationship with those
isolates harboring in the nasal mucosa of healthy pigs from
the same pig farm.

References
1. Phillips, WE et al.: 1981, J Clin Microbiol 14:671673.
2. Kloos WE et al. 1995, In: Manual of Clinical
Microbiology. Ed. Murray P. American Society for
Microbiology Press, Washington DC. pp 285.
3. Anon. Clinical and Laboratory Standards Institute.
Disk Diffusion. Performance Standards for Antimicrobial Susceptibility Testing, 19th Informational supplement, 2009; M-100-S19. Wayne, PA, USA.
4. Mulvey, MR et al. 2001, J Clin Microbiol 39:34813485.
5. Corina, C P et al.: 2006, J Clin Microbiol 44:18751876.
This work was supported by grants from ANPCyT PICT
2010-0961 and UNLP V-184.
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Results
From a total of 34 strains, 2 were recovered from purulent
lymphadenitis, 7 from joint abscess, 16 from purulent
pneumonia, 4 from pyodermitis, 3 from osteomyelitis and 1
from peritonitis and liver abscess respectively. A total of
25/78 (32%) animals were positive for S. aureus. nasal
carriage. Sows, gilts and weaning pigs were negative, while
50% (2 and 42 days-old), 75% (63 days-old) and between
20 to 40% of the rest of categories were positive. A total of
43 strains of S. aureus were recovered from nasal cavity. In
34/34 (100%) strains from pathological infections was
resistant to PEN and 43/43 (100%) from nasal cavity; 23/34
(68%) was resistant to ERY and 29/43 (67%) respectively;
31/34 (91%) was resistant to CMP and 43/43 (100%)
respectively; 26/34 (76%) was resistant to TET and 30/43
(70%) respectively; 1/34 (3%) was resistant to TMS and

Conclusion and Discussion
A high resistance percentage was observed in S. aureus
isolates to PEN, CMP, TET, TMS and ERY. All strains
were multi-resistant to the common antibiotics used in pigs.
According to the results obtained by PFGE, we
demonstrated the presence of a S. aureus clone specially
adapted to swine and able to cause infection in different
organs for a long period of time in a pig farm. In addition,
we demonstrated the colonization of the nasal cavity for this
same clone strain. Some isolates showed degraded bands or
no banding patterns at all by SmaI-PFGE, this phenomenon
was observed in another study performed on S. aureus from
porcine source and it was explained by the presence of a
methylation enzyme associated with pig strains (5).
According to our knowledge, this is the first long lasting
study of S. aureus from pathological specimens in a pig
farm. Results showed the presence of the same pathogenic
clone along the period of study in both lesions and nasal
mucosa of healthy pigs.
Poster Sessions

Materials and Methods
Between, 2004-2011 postmortem examined pigs with
purulent lesions were sampled by conventional cultural and
biochemical bacteriological assays studies (2). A total 34
strains were isolated. Besides, a cross-sectioned
bacteriological study was performed by nasal swabs in gilts,
sows and 2, 21, 42, 63, 90, 109 and 130 days-old pigs with a
total 78 pigs examined.
Antimicrobial resistance assay: susceptibility of S. aureus
strains to: gentamicin (GEN), chloramphenicol (CMP),
tetracycline (TET), trimethoprim-sulphametoxazole (TMS),
oxacillin (OXA), cefoxitin (CXT), erythromycin (ERY),
and penicillin (PEN) was established by disk diffusion
according to the Clinical Laboratory Standards Institute (3).
PFGE: The different isolates were subtyped by PFGE
technique according to the protocol described by Mulvey,
MR, et al. 2001 (4) with modifications.

21/43 (49%) respectively. All isolates were susceptible to
OXA, CXT and GEN. All isolates were resistant from 2 to
5 different antimicrobial. From 27 strains of S. aureus
isolated from pathological infections, 26 showed a 100%
similarity among themselves when were analyzed by SmaIPFGE plus one strain isolated from pig nose. One strain
from skin infection and 6 of 7 from nose swabs showed no
bands or gradient banding patterns.
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Mycobacterium avium subspecies paratuberculosis in wild boars from Korea
Jae-Myung Kim1,2, Bok Kyung Ku1, Haet-nim Lee1, In-Yeong Hwang1, Young-Boo Jang, Bang-Hun Hyun1, Jaejo Kim1,
Suk Chan Jung1
1
Animal, Plant and Fisheries Quarantine and Inspection Agency, MIFAFF, Anyang 430-757, Korea
kimjm88@korea.kr
Introduction
Mycobacterium avium subspecies paratuberculosis
(MAP) is the causative agent of Johne’s disease, or
paratuberculosis, in ruminants. The disease causes
significant economic loss in domestic livestock, and is an
important infection of captive exotic ungulates (Manning,
2001). MAP is widely distributed globally in domestic
ruminants, and its presence has been confirmed in freeranging animals. Although MAP infections are endemic
in the domestic livestock in Korea, the status of wild
boars as carriers of MAP and their role in MAP
transmission has not been investigated. Therefore, the
present study investigated the status of MAP infection
and the genotypes of MAP present in the wild boar
population of Korea by using culture, IS900 PCR, and
IS1311-REA typing.
Materials and Methods
We analyzed specimens from 222 hunter-harvested wild
boars opportunistically sampled throughout Korea. Fecal
samples (approximately 10 g) were aseptically collected
from the rectum of each animal by using sterile gloves
and a bag. A total of 180 fecal samples were collected
from the free-ranging wild boars in Korea. MAP colonies
were characterized by IS900 PCR. Colonies were
harvested from positive cultures suspended in sterilized
saline and pelleted by centrifugation at 9787 × g at room
temperature (RT) for 20 min. DNA was isolated from
180 pellets of decontaminated fecal inoculums and from
two cultures by using QIAamp® DNA Stool Mini Kit.
Results
When cultures of the 180 fecal samples were screened,
the frequency of detection of MAP was 2 (1.1 %) (Table
1). MAP cultures were obtained from two fecal samples
from the Chungbuk and Jeonnam regions. The two
cultures were also positive for MAP DNA when
analyzed by IS900 PCR. IS900 PCR detected 16 (8.9%)
fecal samples positive for MAP. Clinically, all animals
appeared healthy. MAP DNA-positive fecal samples
were collected from the Gyeonggi (n = 6), Gangwon (n =
1), Gyungbuk (n = 2), Gyungnam (n = 1), Chungbuk (n =
2), and Jeonnam (n = 4) provinces (Table 1). All samples
(four from decontaminated fecal samples and two from
cultures) from MAP-infected wild boar showed the
‘bison type’ and ‘cattle type’ restriction patterns (Table 2
and Figure 2). Out of six positive samples (four from
direct DNA samples of feces and two from cultures),
four possessed cattle type MAP, whereas two were
infected with bison-type MAP. The results from restriction
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analysis of amplified IS1311 products matched those
published previously. No sheep-type MAP was detected in
wild boars
Table 1. Screening of fecal and serum samples for
MAP infection by culture, PCR, and ELISA

Figure 2. IS1311 PCR-REA analysis of IS900-positive
MAP DNA

Conclusions and Discussion Being active, wild boars have
the potential to spread MAP in a broad range between wild
and domestic animals. Because MAP is endemic in domestic
animals in Korea, it is possible that wild animals contribute to
the reservoir and transmission of MAP. Moreover, wild
animal only carry and excrete MAP into the environment.
Although domestic animals are the main reservoir for MAP
infection, the findings of the present study indicate that other
wild animals should be considered as potential transmitters of
the organism between species, and that they may provide an
additional reservoir for MAP. Therefore, further studies are
required to clarify the role of wildlife in the epidemiology of
MAP.
References
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Castration in male pigs: techniques and animal welfare issues in Korea
Kim Byeong Su1, Park Young Suk1, Pak Hubert H.1
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Although the current Korean animal welfare policy states
that minimum standards of care and treatment must be
provided for livestock bred for commercial sale,
castration of male pigs intended for meat production is a
long-standing management practice. In Korean swine
production, castration is essentially universal, there are
three primary reasons. The first is behavioral. As the age
and body size of sexual maturity is reached, boars tend to
be more aggressive with pen mates and more difficult to
handle than barrows of similar age and weight. The
second reason is that meat from boars that are nearing
sexual has high potential for an odor and flavor problem
commonly called “boar taint” that many consumers
detect in cooked pork from intact males. The third, and
perhaps most important, is the culture and custom of
meat production management practice. None-castrated
pigs are widely viewed as third rate for meat production
for commercial use in Korean meat industry, producerperformed castration to young pigs are still encouraged.
The most important aspect of pig castration, however, is
that these animals are castrated directly by the livestock
farmers, without anesthetic and in many cases, without
respecting animal welfare. Furthermore, although the
most important aspect of pig castration is proper training
and skill development of the individuals that perform the
procedure, proper training to anyone who is taking on the
responsibility of piglet processing on a swine farm is
mostly neglected. In order to overcome this problem,
vaccination is more preferred to physical castration.
Vaccination provides a number of benefits beyond
welfare improvements as vaccinated boars need less feed
and produce higher quality carcass making the method
more environmentally-friendly and more sustainable.
Vaccine can significantly help on swine production and
the welfare of animals.
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Introduction
The study was conducted to develop electrical sow
feeding system(EFS) for improving animal welfare of
group housed sows. They were fed daily at a level of 2kg
using automatic feeding system. The period of each
feeding was set at about 20 minutes. The maximum
possible number of sows fed by EFS system was around
45 heads. The EFS system ran well without any
mechanical problems throughout the entire experiment.
Feed intake of both individual and group housed sows
showed similar range (below 2kg). EFS system was very
effective in reducing feed loss. The amount of feed loss
of ESF system was only 100g, while individually housed
sows showed about 700g feed loss. About 85% of sows
took feed once a day with EFS system. However the
individually housed sows took it 2-3 times a day.
Materials and Methods
A. Animal type: pregnant sow (4 weeks of pregnancy4weeks before delivery)
B. Methods
○ Literature review of individual and group housed sow
management
○ Design and manufacture of selected ESF system
○ Installed ESF system evaluation
C. Items measured and investigated
Table 1. EFS system specs
Entry door
Exit door

width
0.57m
0.57m

height
1.2m
1.2m

length
1.5m
1.3m

Feeder

0.50m

0.75m

0.30m

Side wall material

PP panel with zinc galvanizing

Results
Table 2. Exprement results of electrical sow feeding
system(EFS)
Items

Free access stalls

Feed intake

2kg

2kg

Operate system

Manual feeding

Automatic feeding

Re-estrus rate

5%

3%

Malfunctioning rate
Management effect

10%
50%

1%
100%

<Number of feeding> <Feed loss>

Auto feeding system

<EFS system>
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- Feed provided with conventional 2~3 feeding
frequencies per day was mostly consumed. Feed leftover
was less than 10% with automatic feeding system
providing feed one time per day. Re-estrus rates for
individual feeding and automatic feeding were 5% and
less than 3%, respectively.
Conclusions and Discussion
○ Increase of return to estrus rate(RER) due to lack of
exercise in stall-housed sows: above 10～20%
○ Decrease of RER due to ESF system: 5%
References
1. Broom, D. M. 1991. Animal welfare : concepts and
measurement. J.
Anim.69:4167.
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Introduction
A cross-sectional study was conducted between October
2011 and January 2012 in the Philippines in the provinces of
Bulacan and Pampanga. The main objective of the study was
to establish baseline information on the prevalence of high
lung score pig farms based on lung scores1 of individual
animals presented for slaughter. Tracing individual animals to
source farms is an essential prerequisite for estimating farmlevel prevalence in this study. To fulfil this requirement, a
traceability system was introduced at the slaughterhouse level
to enable, at the time of slaughter, identification of the source
farms and movement history of slaughtered animals. The aim
of this study was to: a) describe the traceability system for
slaughtered animals, and b) describe the topology of contacts
between farms, traders and slaughterhouses using social
network analysis.
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Results and discussion
The farm to slaughterhouse network consists of different
types of farms (N= 140; commercial, n= 84; backyard n= 56)

Conclusions
Modification of an existing slaughterhouse information
system was effective in allowing the development of a system
that could trace back slaughtered animals to source farms and
thus allow the construction of a network of animal movement.
The network structure for node-to-node movement of pigs
was characterised by a very small number of network hubs
that were influential in movement of pigs through this
network. Identifying those nodes is of great importance for
controlled animal movement programmes.
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Materials and methods
Field staff of the Provincial Veterinary Offices (PVOs) asked
slaughterhouse meat inspectors and livestock traders in
Bulacan and Pampanga provinces to record the following
information prior to finisher pigs arrival for slaughter: 1) Date
of slaughter; 2) Livestock trader name, address and contact
details; 3) Livestock transporter name, address and contact
details; 4) Animal source farm details; 5) Date of purchase;
and 6) Number of pigs bought and intended for slaughter.
Information provided by the traders was verified
independently by a trained surveyor team (n=4) conducting
face-to-face interviews with the traders (at slaughter) and the
declared source farms (within 2 weeks from slaughter date).
Discrepancies between trader and farm information were
investigated and corrected where possible.
Records of movement events between pig farms and traders
(no farm to farm movements were available for this analysis),
and traders and slaughterhouses allowed us to construct a
network of named contacts. Using this approach, pig farms
(commercial and backyard), traders and slaughterhouses
formed the nodes of the network and the stated movement of
pigs from one node to another formed the ties. As the main
interest was to explore the frequency of contact between
nodes, the following parameters were calculated for each
node of the network: 1) edge weight (i.e. the number of
scenes a pair of nodes showed up in together); 2) out-degree;
3) out-degree centralization; and 4) betweenness centrality
(nodes that are included in many of the shortest paths
between other nodes have a higher betweenness centrality).

together with specific links between them and their traders
(n=169) and slaughterhouses (n=22). The connectivity
between herds, traders and slaughterhouses within this
network exhibits a similar pattern of contacts irrespective of
farm type. The accuracy of traders’ information about the
source of slaughtered pigs was satisfactory. Only one farm
could not be verified or traced back.
Of the total possible number of ties in this network (n =
109,230) 412 were actually present. The proportion of
possible ties that were present was 0.004, indicative of a
network of relatively low density. The network is
characterised by a series of hub type structures (traders), with
pig herds making small numbers of connections to traders
and then traders to slaughterhouses. Centralisation indices
provide a means for quantifying this network characteristic: a
large centralisation index implies that a single node in the
network has ties with many other nodes, but that the
remaining nodes are not tied to each other. The out-degree
centralisation index for this network was 0.02, indicating a
low organisation of off-farm and off-trader movement of pigs
around main focal nodes. This finding is consistent with the
common understanding about the trader-farmer relationship
being exclusive where many farms tend to have only one
trader to market their pigs. The out-degree distribution of
nodes was highly skewed indicating that this network has
scale-free properties, and that a small proportion of nodes had
contacts with a large numbers of nodes (high betweenness
centrality score), commonly known as ‘super-spreaders’.
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Introduction
Biosecurity is the array of strategies to assessing and
managing relevant risks of introduction of infectious
diseases, pests, living modified organisms in natural and
managed systems1. It is a comprehensive approach that
encompasses activities, including off-shore mitigation, preand post-border inspections, quarantine measures,
eradication, domestic surveys, and monitoring and
surveillance programs1,2. The importance of biosecurity
planning has risen considerably in parallel with increasing
trade in food, plant and animal products and emergence and
spread of transboundary diseases affecting animals and its
impact on livestock industry. Biosecurity is a critical
component of a farm’s disease control program. However,
animal health biosecurity programs in Korea have
classically focused on detecting infectious agents of the
livestock sectors. The objective of this study was to describe
biosecurity practices on pig farms in Korea that were
collected through structured questionnaires.
Materials and Methods
A cross-sectional study was conducted in Korea, between
April and December 2010. The pig farms were purposely
selected from the farm lists registered to each of the 9 local
governments. A sample size of 350 farms was selected due
mainly to financial limitations. This figure accounts for
4.5% of a total of 7,796 farms in Korea, as of March 2010.
The herd owners were informed of the method of selection
and given a date for the visit. If the owner agreed to
participate, they completed the questionnaire. Owners who
had stopped keeping cattle or who refused to participate
were not replaced. A standardized questionnaire with a
combination of open, closed, and semi-closed questions was
used to collect data on the biosecurity, managerial and
hygienic practice. The questionnaire was administered by
trained veterinarians. Data were collected, entered into
Excel 2007, summarized and coded. IDEXX ELISA (PRRS
2XR) was used for the detection of antibodies to porcine
reproductive and respiratory syndrome virus (PRRSV).
Predictors associated with PRRSV status were identified
using logistic regression models of the SAS 9.1 software.
Results
Data were initially obtained from a total of 350 pig farms,
331 of which had meaningful answers were included in the
final dataset. The percentage (yes) of respondents for some
selected questions was as followings: all-in-all-out flow
system (17%), sick animals kept apart (57%), boot dips
provided and used at entrance to farm (75.2%) and pens
(81.5%), requesting heath certificate when purchasing pigs
(72.6%), and presence of livestock farms within 3 km
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(87.1%). Vaccination coverage was considered very low
level, depending on the diseases. Overall percentage of
performing biosecurity measures did not significantly
different from that of the previous two surveys conducted in
2007 and 2009. Of the 331 farms studied, 132 farms were
excluded from the risk factor analysis because of missing
data from the questionnaire. A total of 28 variables were
considered for analyses. Predictors having univariable
associations with PRRSV status with P-value <0.25 were
included in full multivariable models. According to the final
model (Hosmer-Lemeshow goodness-of-fit=2.34, df=6, Pvalue=0.8859), only 2 variables had a predicted probability
of being positive for PRRSV at a significance level of <0.1:
mixing with different age groups (OR=7.2, 95% CI, 1.244.9, P-value=0.0343) and not being practiced of all-in-allout pig flow system (OR=5.8, 95% CI, 0.9-38.4, Pvalue=0.0709).
Conclusions and Discussion
The degree of biosecurity measures in the studied farms was
considered a relatively low level as a whole. While further
research is needed to understand the biosecurity level, this
finding should be a reminder of the vulnerability of
domestic pig farms at high risk to new infection.
Biosecurity recommendations to face the emerging
infection in order to limit the spread of the infection within
and into other provinces are urgently needed. Classification
of pig farms, based on the risk of infection may be utilized
for risk management purposes. To classify the farms, it is
critical to recognize measurable farm level characteristics.
Thus, we are modifying the contents of the questionnaire
and included items such as staff and visitor use clean farm
boots and overalls, good rodent control, building secure
against birds, pets and other animals, equipment is not
shared with other activities, farm surrounding by a fence,
vehicle load and unload without crossing the fence,
loading/unloading areas clean and disinfected, site kept
clean and tidy, staff education for good hygiene practice.
Further, we are constructing a risk assessment model to
classify pig farms by risk level since determining potential
risk of infection is the key to develop of a successful
prevention program. This research was financially
supported by the Ministry of Knowledge Economy(MKE),
Korea Institute for Advancement of Technology(KIAT)
through the Inter-ER Cooperation Projects.
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1. Lindgren, C.J.: 2012, Risk Anal 32:9-15.
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Introduction
The social and economic importance of agricultural
cooperatives in Brazil is undeniable. However, because it
falls in a market markedly competitive, agricultural
cooperatives face management problems for the
adaptation to that environment. In this case study, we
sought to analyze the information networks between
employees of a cooperative of hog farmers in Brazil. It is
believed that information about personal and
professional relationship among employees and staff can
generate an important tool for analysis of the
management assertion of pig farmers' cooperative; so
that managers can intervene at critical points1.
Materials and Methods
The instrument used to collect information was a
questionnaire containing personal data: employee's name
and its alias ( name of Brazilian cities). To perform the
analysis of data collected, assembly and graphical
representation of networks, we used the program
UCINET5.0 and NETDRAW2. The software routines
used extracted the following data: 1) Structural measures
of network size, density, geodesic distance, cohesion
index and diameter. 2) Measures related to the network:
clicks. 3) Measures were centered in agents (in actors):
degree centrality, central connector, information broker
and expander borders.

Figure 1. Professional Communication Network.

Source: Search Results
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Conclusions and Discussion
Some factors, such as organizational culture, are capable
of influencing the identification of the most active and
popular members. This is because the organization
studied here is steeped in a culture of cooperation and
collectivism which values the ties of friendship in a
working environment. In this sense, analyzing the
network allows one to infer that most relationships are
reciprocal. For this reciprocity, the actors and their
connections enable the establishment of contacts (since
the distance between the actors network is short)
between subgroups avoiding interruption of information
and strengthening the ties between them.
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Results
The networks of friendship and professional relationship
had an insignificant difference in the results variation
related to their structural measures. Regarding the
density, friendship network had a density of 5.05%
against 4.99% of the professional communication
network. The friendship network is denser because it
presents a greater number of potential relationships
explored (Figure 1). The indices of the geodesic distance
and the diameter of the network presented partially the
same values which shows that people in the networks are
not far apart and that the paths to the contact between
them is short. It can be argued that the actors of networks
have created more ways for that content, whether
affective or professional, fewer people pass through and
reach all the participants in the network. The cohesion
index which shows the reciprocity in relations, allows the
conclusion that in the network of friendship there was
greater cohesion than the professional communication
network. In more cohesive networks, the strength of
these contacts reciprocal communication channels
decreases by increasing the sharing of ideas and concepts
which can generate a greater group conformity. The
number of clicks between them was the same. In relation

to central actors, the network of professional
communication presents actors with higher worth for the
centrality which also applies to other indices such as
brokerage, broker information and expander borders.
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Introduction
Stereotypies are repetitive, relatively invariable
sequences of nonfunctional behaviors that potentially
indicate reduced welfare2. Restrictive and barren housing
conditions in pig production affect the probability of
breeding females developing stereotypies. In order to
reduce these behaviors, enrichment of their environment
is emphasized4. In the present study, display of
stereotypies in gilts kept in individual stalls with
concrete floor enriched with rubber mats was
investigated.
Materials and Methods
The study was conducted in service unit at a pig breeding
farm in autumn and included 28 gilts kept in individual
stalls with slatted concrete floor for 28 days, a period that
breeding females are kept in individual stalls post-mating.
The gilts were divided into two groups of 14 animals.
Group 1 gilts served as controls and were left untreated.
In group 2, the stall floor was covered with 2-cm rubber
mat, adjusted to the stall size and floor perforations.
Stereotypy display was monitored on days 1, 8, 15 and
28 post-mating using the procedure described elsewhere1.
The significance of difference in the percentage of gilts
displaying stereotypies between the experimental and
control groups according to days post-mating was
determined by V2 test.

Figure 1.
Day 28
78.6%*

Day 1
28.6%

Results
Study results are illustrated in Figure 1 and 2. In control
group, the percentage of gilts displaying stereotypies
increased continuously with time, being several times
higher on day 28 as compared with day 1. In
experimental group, this percentage increased until day
15. On day 28, the experimental group gilts displayed
stereotypies significantly less than control group gilts
(P<0.05).
Conclusions and Discussion
The use of rubber mats in individual gilt housing in the
first 28 days post-mating proved efficient in reducing
stereotypy display. This could be ascribed to the
improved lying comfort for gilts5, since the longer they
were lying down, the lower was the rate of displaying
stereotypies3.
References
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4. Tuyttens, F.A.M., 2005, Appl Anim Behav Sci 92,
261-282.
5. Tuyttens, F.A.M., et al., 2008, Appl Anim Behav Sci
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Figure 2.

Day 8
42.9%

Day 15
57.1%

Day 28
28.6%*

Day 1
14.3%

Day 15
35.7%

Gilts displaying stereotypies (%) in concrete (Figure 1) and rubber floor (Figure 2) individual stalls during 28 days post-mating
*Values in Figure 1 and 2 marked with asterisk significantly different at the level P<0.05
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21.4%
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Introduction
Crushing is closely related to sow behaviour and many
of suckling piglet deaths are caused by crushing
(Friendship et al., 1986; Weary et al., 1998). Hence,
farrowing crates are generally used in the swine industry
to reduce the crush rate which farrowing crates with
support bars prevent sows from suddenly rolling or lying
down. Such a farrowing crate is known to reduce the
number of crushed piglets, but this farrowing crate
restricts sow movement to protect piglets from being
crushed by sows. Moreover, animal welfare is becoming
more important in the livestock industry and then farmer
should consider how livestock housing affects the
behavior and performance of farm animals.
Materials and Methods
64 sows were randomly divided into two groups
(Farrowing crate group: FC and Alternative pen group:
AP) at 7days before the expected farrowing date. The
Alternative farrowing pen had support bars to prevent
sows from suddenly rolling or lying down which is a
variable crate. Ventilation was automatically controlled
by fans. Infrared 250 W lamps were installed above the
creep area. Piglets were cross-fostered before they were
24 h old, and were supplied creep feed conventionally
after ten days of age (Reese et al., 2001). Sows were fed
a standard ration of commercial concentrate twice a day,
between 07:00 and 08:00 and between 18:00 and 19:00.
They had free access to water at all times.
Figure 1. Photographs of the alternative farrowing pen.

crushed piglets did not differ between the control and the
treatment group (p > 0.05).
Table 1. Performances of lactating sows and litters to
the farrowing accommodations
Farrowing accommodation
Variable

P-value

Farrowing crate

Alternative
pen

32
4.5 ± 2.53
6.39 ± 0.47

32
4.4 ± 2.5
6.39 ± 0.86

> 0.05
> 0.05

15.7 ± 4.5
14.2 ± 3.9
-2.1 ± 3.1
5.1 ± 1.0a

16.5 ± 4.7
14.1 ± 4.3
-2.5 ± 3.8
4.3 ± 0.5b

> 0.05
> 0.05
> 0.05
0.0008

Sow
No. of sows
Parity
Feed intake, kg/d
Backfat thickness, mm
Before farrowing
At weaning
Backfat thickness loss
Estrus interval
Piglet
Litter size, Piglets/litter
At d 1 postpartum
At weaning
Birth weight, kg
Weaning weight, kg

10.1 ± 1.2
9.0 ± 1.2
1.5 ± 0.3
7.6 ± 1.2

9.8 ± 0.9
8.8 ± 1.5
1.6 ± 0.3
8.1 ± 1.3

> 0.05
> 0.05
> 0.05
> 0.05

Conclusions and Discussion
Based on these results, the alternative farrowing pen is
expected to improve the animal welfare without
influencing the performance of sows and their litters.
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Results
There are no difference in feed intake and back-fat
thickness (p > 0.05). The estrus interval was shorter in
the alternative farrowing pen (treatment group; 5.6 ± 0.5
d ) than in the farrowing pen (control group; 6.5 ± 1.0 d)
(p = 0.0184). Also, birth weight, weaning weight, and
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Introduction
Methane (CH4) is a greenhouse gas and it is produce in
swine manure. There are pig production systems where
manure is directly spread on agricultural fields avoiding
accumulation and can’t decomposes in the presence of
oxygen. Among the methodologies to determine the
emission of gases dynamic chamber technique results
appropriate. Therefore the objective was to determine the
emission of methane from pig feces using the technique
of dynamic chamber, closed chamber and gas
chromatography.
Material and methods
Feces were collected from finisher pigs (70 kg). The
sampling was collected by rectum stimulation. Pigs were
feed with “standard” diet. Manure were collected and
transported to laboratory. Mixed sample (100 gr) were
introduced in both closed and dynamic chamber with 100
ml of water per chamber. Glass chambers sized 26.5 cm
high, 18 cm in diameter, 5.250 ml capacity and were
sealed with neoprene caps. Dynamics chambers also
have an in and an out flow tube. Two flows were tested:
10 and 20 l/hr (ratio 1:2 and 1:4 vvm). Samples were
tested by triplicate. Chambers temperature was
controlled (20.5±0.5 ºC). 200 ul were injected to a SRI
8610C gas chromatograph with flame ionization detector.
The separation was performed at 130 °C for 8 minutes.
Gas curve monitoring was pointed every three hours for
the first 24 hours and then at 30, 36 and 42 hours. Mass
balance and methane kinetics were estimated.
Results and discussion
The results showed no methane production in both
dynamics chamber (flow 10 and 20 l/hr). In the static
chamber methane production began from 15 hours to
reach maximum production at the time 21 (Figure 1).
Figure 1. Methane emissions.
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Similar results were observed in closed systems,
considering the presence of oxygen that inhibits the
methane production (Steed and Hashimoto, 1994). The
9.5 ml CH4 per gram of feces obtained from static
chambers in the present study, equivalent to 2.27 kg of
CH4/animal year, and are consistent with the range
proposed by Hartung and Monteny (2000) who reported
values of 0.9 and 21.1 kg CH4 per animal per year, of
which 65% is manure (Monteny et al, 2001). Difference
is large with the IPCC (1996) data (21.82 kg of
CH4/animal year) 9.6 times more than obtained for
closed chambers in this study.
References
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Introduction
According to Kyoto Protocol all Countries have to
reduce greenhouse gases emissions. Agriculture has been
pointed has a main gas emission sector, but reports are
not overwhelming. Emerging Countries are in constant
pressure because Consolidate Countries are not attended
the Protocol and are inheriting the problem. This study
presents results of different strategies in order to reduce
methane emission from manure.
Materials and methods
Feces were collected from finisher pigs (70 kg) directly
by rectum stimulation. Pigs were feed with “standard”
diet. Manure were collected and transported to laboratory.
Mixed sample (100 g) were introduced in dynamic
chamber with 100 ml of water per chamber. Glass
chambers sized 26.5 cm high, 18 cm in diameter, 5.250
ml capacity and were sealed with neoprene caps.
Dynamics chambers also have an in and an out flow tube
and a 10 l/hr airflow was used. Faces were treated
differently. T0=100 g of faces + 100 ml of water; T1=T0
+ 10g of starch, as a source of high fermentable
carbohydrates; T2=T0 + 200 ppm of oregano oil; and
T3=T0 + 10 g of starch + 200 ppm of oregano oil.
Samples were tested by duplicate. Chambers temperature
was controlled (20.5±0.5 ºC). 200 ul were injected to a
SRI 8610C gas chromatograph with flame ionization
detector. Measures were made each 6 hours during 28
hrs. Data were analyzed by a factorial design 2 x 2.

and specific factors depending different variables such as
temperature, energy, nitrogen and others aspects.
References
1. González and Longoria. 2005. Rev Int Cont Ambien.
21:159-170.
2. Hartung, E., G.J. Monteny 2000. Agrartechnische
Forschung. 6(4):62-69.
3. Monteny, G.J., C.M. Groenestein, M.A. Hilhorst.
2001. Nutr. Cycl. Agroecosyst. 60:123-132.
4. Steed, J., G.A. Hashimoto. 1994. Bioresource
Technol. 50:123-130.
5. Van Kessel, J. A. S. and J. B. Russell. 1996. FEMS
Microbiol. Ecol. 20: 205-210
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Results and discussion
No methane production was emitted during the
experiment. Van Kessel and Russell (1996) observed a
methane reduction as a result of pH level, because
methanogenic bacteria are sensible to pH changes.
González and Longoria (2005) shows methane variations
due acidity of manure. Some authors like Steed and
Hashimoto, (1994), Hartung and Monteny (2000),
Monteny et al, (2001) between others, reported methane
emissions but in anaerobic conditions. In this experiment,
airflow was used in order to simulate outdoor pig
productions systems. In those conditions, the relations of
100 g of faces and 100 ml of water plus airflow did not
allow the methanogenic conditions to produce methane.
The IPCC emissions factor for methane are high, the
assumptions that the energy available in manure
transforms in methane is completely opposite to the
results of this experiment. It is necessary to reconsider
emission factor and it is also necessary to establish local
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Claw and leg injuries in farrowing pens with concrete flooring with and without polyurethane coating
J Botermans1, C Johansson1, N Holmgren², A-CH Olsson1, J Svendsen1
Swedish University of Agricultural Sciences, Department of Rural Buildings (LBT), Alnarp, Sweden
²Swedish Animal Health Service, Uppsala, Sweden
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Introduction
Injuries and lesions to piglets´ legs and claws are painful
conditions which also increase infection risk (1,2).
Newborn piglets are more vulnerable to physical damage
due to their soft feet and legs, and injuries arise mainly
during suckling due to competition and fighting when
establishing the teat order (3). Floor condition and type
influence the prevalence of injuries and there is a need to
decrease the damage potential of floors in the farrowing
pen. In the present pilot study the effect of floors with
polyurethane coating was compared with that of concrete
floors in farrowing pens.
Materials and Methods
The studies were in 2 herds, A and B. A total of 24 litters
in A (16 on concrete flooring and 8 on floors with
polyurethane coating) and 18 litters in B (9 on concrete
flooring and 9 on polyurethane coating) were studied.
Mean piglet age was 7.8 days. Injuries, defined as
perforated skin lesions, on the sole, the soft heel and on
the coronet of the claw, and on the knees, the fetlocks
and the hocks, were recorded (blind test in herd A). In
addition, traumatic injuries caused by the sow were noted.
Statistical analyses were made using the NPAR1WAY
procedure (Wilcoxon) in SAS.
Results
Table 1. Mean injury score/pig and pen for claw and leg
injuries in Herd A

Solid floor type in
Concrete
farrowing pens, 35% slats
Claws (max 8 scores/pig)
- sole
0.13
- soft heel
0.45
- coronet
0.04
Legs (max 2 scores/pig)
- fetlock
0.68
- knee
1.76
- hock
0.32
Damage by the sow (max 8
scores/pig)
0.06
ns: not significant. + p < 0.10, ** p < 0.01

Polyurethane

pvalue

0.06
0.32
0.00

ns
ns
+

0.44
1.46
0.04

+
+
**

0.11

ns

In Herd A (Table 1), injuries to the hock occurred
less frequently on coated flooring than on concrete
flooring, and injuries to the coronets, knees and fetlocks
also tended to be less frequent on the coated flooring.
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Table 2. Mean injury score/pig and pen for claw and leg
injuries in Herd B
Solid floor type in
pConcrete
Poly-urethane
farrowing pens, 40% slats
value
Claws (max 8 scores/pig)
- sole
0.28
0
**
- soft heel
0.82
0.01
***
- coronet
0.02
0
ns
Legs (max 2 scores/pig)
- fetlock
0.40
0.34
ns
- knee
1.59
1.46
ns
- hock
0.09
0.01
ns
Damage by the sow (max 8
scores/pig)
0
0.02
ns
ns: not significant. ** p < 0.01, *** p < 0.001

In Herd B (Table 2) injuries to the sole and to the soft
heel occurred significantly less on coated flooring than
on concrete flooring. In both herds, more leg lesions than
claw lesions were observed. Pig injuries caused by the
sow tended to be seen more often on pigs on
polyurethane coated floors.
Discussion
This limited study showed that polyurethane coating to
some extent decreases the damage potential of concrete
farrowing pen floors to piglets. However, the coated
floor was more slippery for the piglets and the sow,
resulting in more pigs with signs of splayleg and in more
damage to the piglets caused by the sow. Studies are in
progress to further elucidate the relation between the
physical characteristics of floors and biological effects.
References
1. Baxter, S. 1984. Intensive Pig Production.
London, Granada publishing Ltd. Pp 588.
2. KilBride, A.L., et al. 2009. BMC Veterinary Research 5, 1-12.
3. Kyriazakis, I. & Whittemore, C.T. 2006. In Whittemore´s Science and Practice of Pig Production, Oxford,
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A pilot study to develop a model for the study of methods to reduce claw injuries in sows
A-CH Olsson, J Svendsen
Swedish University of Agricultural Sciences, Department of Rural Buildings (LBT), Alnarp, Sweden
Introduction
Problems with lameness, claw injuries and infections
among sows are very common, especially in group
housing systems, and are also very important reasons for
culling, especially among young animals (1-3). To
evaluate the effect of different “near environment
measures” on the occurrence of claw injuries (e.g., using
rubber matting), an appropriate “model” for how these
injuries appear and develop is needed. Such a model has
been tested in the presented pilot study.

Repeated
regrouping

No.pens/No. gilts

6/18

6/18

Body injury score

0.51

1.76

***

Claw injury score: total

2.33

5.90

**

- heel

0.43

1.67

**

- overgrown heel

0.21

0.92

*

- heel/toe junction

0.48

0.71

ns

- white line

0.56

1.40

*

- toe

0.08

0.35

ns

- claw cracks

0.57

0.86

ns

Sign.

ns : not significant. *p <0.05, ** p < 0.01, *** p < 0.001

Discussion
An increased animal activity in the form of conflicts at
regrouping leads to an increase in the number of bites,
scratches and claw injuries on the gilts. Thus the
aggressive behaviours seen especially when mixing
animals into groups can be an important reason for the
high frequency of claw injuries. This study will be
repeated. This model is considered to be useful when
evaluating near environment details for a better claw
health.
References
1. Engblom, L., et al. 2008. Livestock Sci. 106, 76-86.
2. Jensen, T.B., et al. 2010. Animal (4):1922-1928.
3. Pluym, L., et al. 2011. Veterinaria Medicina, 56, 101109.
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Results
The results (Table 1) showed that for all types of injuries,
the regrouped gilts had a higher frequency than those not
regrouped, and for some injury types the difference was
significant. The total claw injury score for the regrouped
gilts was more than twice as high as that for the not
regrouped.

Not
re-grouped

Treatments

Poster Sessions

Materials and Methods
The 36 gilts in the study were all housed, managed and
treated similarly during rearing. At 4 months old, they
were distributed into pens with 3 pigs per pen. Eighteen
gilts were in the treatment “not regrouped” and the other
littermates were in the treatment “repeated regrouping”.
The latter gilts were regrouped for the first time when 8
months old. A week later, the gilts were returned to their
“original” pens. This procedure was repeated at 9 and 10
months of age, respectively, but the “mixes” of the 3
animals differed for all three groupings.
Body injury studies
Directly after the last regrouping all gilts were examined
for the presence of bites and scratches on 4 different
body positions, using a scale of 0-3 (4). A mean injury
score (max 3) per animal was calculated and a mean
score per gilt and pen.
Claw injuries at slaughter
Then, the gilts were all sent to slaughter as one group.
Before scalding, the left rear leg of each gilt was
removed and the claw injuries (5,6) were evaluated
(blind test). Six types of injuries were noted (Table 1) on
both the inner and outer claw and their severity evaluated
on a scale of 0-3. From the total score for each injury
type per animal (max 6) a mean injury score per gilt and
pen was calculated.

Table 1. Body and claw injury scores
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Comparison of methods to assess lameness in breeding-age swine
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Department of Veterinary Clinical Sciences, Food Animal Production Medicine Section, College of Veterinary
Medicine, Purdue University, West Lafayette, IN, raglandd@purdue.edu

Introduction
From a historical perspective, lameness represents a
major health concern in swine production facilities and
often results in culling of sexually mature females from
herds worldwide.1 Lameness has been described as a
welfare issue that has overt economic consequences due
to costs associated with treatment and replacement of
females that are prematurely removed from breeding
herds. The primary objective of the study was to evaluate
the practicality of statistical sampling of a subpopulation
of gestating females to estimate lameness prevalence
compared to evaluating all females in a population. The
second objective of the study was to evaluate the impact
of locomotion on the prevalence of lameness in a
statistical sample of gestating females compared to when
those females are standing in gestation stalls and nonambulatory.
Material and Methods
The ability to detect lameness by evaluating all sexually
mature females in stalls was compared to the statistical
sampling methodology developed by the National Pork
Board, as part of the Pork Quality Assurance Plus (PQA
Plus) program. In the PQA Plus program, a statistically
relevant sample of the population on a swine farm is
evaluated as part of an on-farm site assessment for health
and well-being. The study was conducted on a 1600-sow
commercial swine farm located in south central Indiana.
Three hundred sixty sows and gilts housed in gestation
stalls were evaluated for lameness. The breeding-age
females were enticed to stand and were evaluated for
signs of lameness and/or discomfort while standing in
their stalls. Based on the census of 360 sows and gilts in
the gestation facility, the statistically relevant sample
size according to PQA Plus methodology was equivalent
to 180 females. Frequency of lameness (percentage) was
determined for all 360 females housed in the gestation
facility and then for the statistical sample of 180 females
while standing in their stalls. Frequency of lameness was
also determined for the statistical sample of females by
evaluation of decreased walking soundness. To evaluate
walking soundness, sample of 180 females were allowed
out of their stalls and permitted to walk on a solid
concrete floor to evaluate their gait and ability to
ambulate normally. Lameness frequency was analyzed
by Pearson’s chi square analysis using STATA
(StataCorp, College Station, Texas) and a P value of
< .05 was considered significant.
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Results
Evaluation of all sows and gilts standing in gestation
stalls revealed a lameness frequency rate of 12.2%
(44/360). Evaluation of 180 sows and gilts standing in
gestation stalls revealed a lameness frequency of 10.5%
(19/180). The difference in lameness frequency between
evaluating 360 sows standing in gestation stalls and 180
standing in gestation stalls was not significant (P=.57).
Evaluation of 180 sows and gilts for decreased walking
soundness revealed a lameness frequency of 43%
(77/180).
Table 1. Pearson’s chi square contingency table
Statistical sample (180
sows/gilts)
All females
(360 sows/gilts)
Total

Sows and gilts
Lame
Normal
19
161
10.56
89.44
30.16
33.75
44
316
12.22
87.78
69.84
66.25
63
477
11.67
88.33
100.00
100.00

χ2 = 0.3235

Total
180
100.00
33.33
360
100.00
66.67
540
100.00
100.00

P = .57

Conclusions and Discussion
The results of the study suggest that statistical sampling
methodology will permit detection of lameness at a
similar frequency compared to evaluation of all sows and
gilts in a given population, although the absolute number
of affected females may be underestimated. In addition,
examination of females at a slow, steady walk on a solid
surface to detect gait abnormalities in addition to
examination while standing in stalls appears necessary to
thoroughly investigate lameness concerns among
sexually mature swine.
1. Dewey CE et al.: 1992, Can Vet J 33: 747.
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Behavioral observation of boars, vaccinated against boar taint in comparison to castrated boars
Thomas Huegel, Susanne Zoels, Andreas Palzer, Matthias Eddicks, Mathias Ritzmann, Karl Heinritzi
Clinic for Swine, Ludwig – Maximilians University Munich, Oberschleissheim, Germany
Introduction
Increased public interest in farming conditions of domestic
animals has led to a discussion about abandoning of
piglet castration in the European Union. Some European
countries decided to make changes to the legal
framework1. But beside the discussion about
improvement of animal welfare by abandoning surgical
castration further issues like requirements of fattening
uncastrated boars has to be discussed2. Higher sexual
activity and aggressive behavior leads to higher
incidence of skin lesions, fights and mounting and results
in a higher incidence of lamness3. These behaviors occur
in mixed groups as well as in single boar groups but are
mostly initiated by intact boars4. This study was carried
out to assess the influence of the vaccination against boar
taint on the behavior of boars housed mixed with
castrates in a large unit.
Materials and Methods
Five hundred and sixty male animals in 2 pigletproducing farms, were randomized by weight and
divided into 2 groups with individual ear tags. A uniform
group of 430 animals (V: n=215; S: n=215) commingled
in one fattening pen in the 12th week of life (WL) for
finishing. The animals of group 1 (S) were castrated
surgically up to the 7th day of life and group 2 (V) was
vaccinated by a double injection of Improvac ® (Pfizer
Animal Health) against boar taint in the 12 th and 18th WL
(Tab. 1).
Table 1. Grouping and treatment of pigs
S

215

sur. castr.

V

215

--

12th WL
-1st vacc.

18th WL

22nd LW

--

slaughter

2nd vacc.

slaughter

18th
WL
31
28
4
2
0
0

19th
WL
11
5
0
0
0
0

20th
WL
9
4
0
0
0
0

21th
WL
8
1
0
0
0
0

Conclusions and Discussion
Animals of group V being entire males before 2nd
vaccination, were involved more often in agonistic
interactions than the surgical castrated boars. Concordantly
with previous studies, uncastrated boars initiate and
return biting and fighting behavior due to higher sexual
activity more often2,4-6. After 2nd vaccination agonistic
interactions like fighting, head knocking and displacing
and incidence of superficial lesions decreased to a low
level in the vaccinated group. The results suggest that
vaccination against boar taint reduces agonistic behavior
in boars during late fattening.
References
1. von Borell et al., 2009, Animal 3, 1488-96.
2. Rydhmer et al., 2010, Animal 4, 965-72.
3. Boyle and Björklund, 2007, Anim Welf 16, 259-62.
4. Cronin et al., 2003, Appl Anim Behav Sci 81, 111-26.
5. Fredriksen et al., 2008, Appl Anim Behav Sci 110,
258–68.
6. Schmidt et al., 2011, Appl Anim Behav Sci 130, 4252.
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1st WL

Agonistic
interaction
Mounting V
Fighting V
Pursuit V
Mounting S
Fighting S
Pursuit S

During fattening the behavioral parameters “mounting”,
“fight” and “pursuit” were recorded once a week during
an observation time of two 10 min intervals with a 10
min break in between from 14th to 21st WL.
Results
Number of agonistic interactions was highest at the
beginning of the fattening period after regrouping.
Pigs which had been castrated surgically were less active
compared to males vaccinated with Improvac ®.
Comparing period before after second vaccination of
group V (19.-21.WL), incidence of overall recorded
agonistic interactions decreased (Table 2).
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n

group

Table 2. Agonistic interactions of surgical castrated
boars in comparison to vaccinated boars after 2nd.
Vaccination with Improvac® from 18th – 21st. week of
life.
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Effect of two non-steroidal analgesics for preemptive use in piglet castration
S Zoels1, R Langhoff2, E Klingler2, V Miljkovic2, H Giboin3, E Grandemange3, M Ritzmann1,2
1
Clinic for Swine, Ludwig-Maximilians-University, Munich, Germany
2
Clinic for Swine, University of Veterinary Medicine Vienna, Austria
3
Vetoquinol SA, Lure, France.
Introduction
Castrating piglets without pain reduction is highly
criticized and alternatives are on demand. Due to boar
taint, meat of entire males is predominantly not accepted
leading to castration still being a common practice1-4.
According to current European legislation, surgical
castration of male piglets is permitted without anesthesia
in the first week of life (RL 2008/120/EG). This study
intended to investigate the effect of preemptive
application of two non-steroidal analgesics in order to
reduce pain induced by the castration of suckling piglets.

Figure 1. Comparison of the mean cortisol values and
95% confidential interval between treatment groups

Materials and Methods
Four to six day old, healthy, male piglets were divided in
three groups (table 1).
Table 1. Treatments
group

n

treatment (intramuscularly)

C

control

29

0.15 ml saline solution

T

tolfenamic acid

29

2 mg/kg bw (Tolfedine®)

M

meloxicam

29

0.4 mg/kg bw (Metacam®)

Piglets were castrated 15-30 minutes after treatment.
Blood samples (2-3 ml) were taken before castration, as
well as 0.5 h(ours), 1 h, 3 h and 5 h after castration.
Serum cortisol was measured in all blood samples.
Piglets were weighted before castration as well as 3 days
after and on study day 14 (piglet age 13-16 days).
For statistical analysis (SPSS® 17.0) means and 95%confidence intervals were calculated and compared
between groups by one-way analysis of variance
(ANOVA, Tukey's post hoc test) and within groups by
dependent t-test for paired samples.
Results
Cortisol levels did not differ between groups before
castration (p > 0.05). Comparing the values before
castration and the peak value 0.5 h after castration,
cortisol levels did rise significantly in all three groups
(p ≤ 0.001). However, the levels of group T and M were
significantly lower 0.5 h, 1 h and 3 h after castration
compared to control group (p ≤ 0.002).
No differences were measurable between group T and M
at any sampling time (p > 0.05).
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Piglet weights were homogenous before castration and
no treatment effect on average daily weight gain was
observed (data not shown).
Conclusions and Discussion
Previous studies proofed, that piglet castration leads to a
significant rise in blood cortisol levels resulting in
significant differences between castrated and noncastrated piglets for several hours after manipulation.
Accordingly cortisol, among others, is respected to be an
objective parameter to evaluate stress, due to pain and
distress of castration (1-4). As a result cortisol levels did
rise significantly after castration in all three treatment
groups. However, the cortisol levels of the piglets treated
with a non-steroidal analgesic before castration were
significantly lower 0.5 h, 1 h and 3 h after. Five hours
after the manipulation cortisol levels returned to basic
values. These results are consistent with previous
published data1,2,4. No differences were calculated
between the two non-steroidal analgesics, tolfenamic
acid and meloxicam, investigated in the present study.
Results indicate that both non-steroidal analgesics used
in this study are capable of reducing postsurgical pain
after castration in suckling piglets.
References
1. Keita A et al., 2010, Vet Anaesth Analg 37: 367-374.
2. Langhoff R et al., 2009, Berl Munch Tierarztl Wschr
122, 325-332.
3. Prunier A et al., 2005, J Anim Sci 83, 216-222.
4. Zoels S et al., 2006, Berl Munch Tierarztl Wschr 119,
193-196.
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Pain relief during painful husbandry procedures in suckling piglets
N. Uebel, S. Zoels, M. Eddicks, M. Ritzmann, K. Heinritzi
Clinic for Swine, Ludwig-Maximilians-University, Munich, Germany

Table 1. Investigation groups.

group
Proc. treatment
C
Single iron injection
C+M
C Single iron + single meloxicam injection
C+Mix
Injection of iron / meloxicam mixture
CET
Single iron injection
CET+M
CET Single iron + single meloxicam injection
CET+Mix
Iron / meloxicam mixture

na
39
40
40
39
40
38

nb.
22
21

600

basal

500
400

30min

300

1h

200

4h

100

24h

0
C

(b)

C+M

C+Mix

CET

CET+M

CET+Mix

6000
5000
before

4000
3000
2000

after
inj.

1000
0
CET+Mix

CET+M

Conclusions and Discussion
The significant and continuous increase of cortisol
induced by castration, ear tagging and tail docking
indicates the presence of pain and distress that justifies
the administration of a NSAID before the three
procedures are conducted. According to norepinephrine
concentration, stress response tended to be lower after
one injection without differing significantly. Efficacy of
both drugs did not seem to be affected by the combined
application of meloxicam and iron. Moreover tolerability
of iron injection seemed to be improved when applied in
a mixture with meloxicam.
References
1. Prunier et al. (2005) J Anim Sci 83, 216-222.
2. Marchant-Forde et al. (2009) J Anim Sci 87, 1479-1492.
3. Zoels et al. (2006) Berl Munch Tieraerztl 119, 193196.
4. Sutherland et al. (2008) Animal 2, 292-297.
5. Uebel (2011) Thesis med. vet. Munich

Happy Pigs - Healthy People

811

June 12 (Tue)

Results
Concurrent castration, ear tagging and tail docking
induced significantly higher cortisol concentrations than
castration alone, for up to four hours following the
procedure (Figrue 1). The presurgical administration of
meloxicam reduced cortisol concentration after all three
processes (CET) as well as after castration (C).
Concerning cortisol, catecholamine (Figure 1), iron
concentrations in blood plasma and ADW (data not

(a)
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Depending on the group, piglets were injected either
once (mixed solution of iron and meloxicam) or twice
(iron and meloxicam as single injections in both sides of
the neck) and were only castrated (C) or castrated, ear
tagged and tail docked (CET). The level of pain and
stress was evaluated according to cortisol (a) and
catecholamine (b) concentration and efficacy of iron
supplementation was determined according to iron
concentration in blood (1, 3, 5). Furthermore average
daily weight gain (ADW) and application site were
assessed up to day four.

Figure 1. Average level of (a) cortisol (nmol/l) before,
30 min, 60 min, 4 h and 24 h after processing and (b)
norepinephrine (pg/ml) before and directly after injection.

cortisol (nmol/l)

Materials and Methods
A total of 279 three to four days old male piglets were
randomly assigned to six investigation groups (Tab. 1).
All piglets received an iron application (2.0 ml i.m.,
belfer® 100 mg/ml, Bela-Pharm GmbH & Co.KG,
Germany) and according to the group, meloxicam (0.4
mg/kg BW, i.m., Metacam® 5 mg/ml, Boehringer
Ingelheim Vetmedica GmbH, Germany).

shown) no significant differences were determined
between C+M resp. CET+M and C+Mix resp. CET+Mix.
Comparing injection sites, local reactions (slight
changes) were reduced using the mixture compared to
iron alone (data not shown).

norepinephrine (pg/ml)

Introduction
Most suckling piglets in commercial productions
undergo tail docking, ear tagging and iron
supplementation additional to castration of male piglets
in the first days of life1,2. Several studies confirm that
preoperative analgesic treatment with NSAID reduce
pain after castration or tail docking3,4. Concurrent tail
docking, iron supplementation, castration and ear tagging,
provokes additional pain that could be significantly
reduced by NSAID therapy in this study5. This study was
carried out to assess the analgesic effect of a combined
administration of meloxicam and iron dextran, prior to
castration, tail docking and ear tagging.
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The nasal Corynebacterium spp. flora of pigs in Bavarian swine farms and their corresponding farmers
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Introduction
Diphtheria or diphtheria like illness in humans is usually
caused
by
Corynebacterium
diphtheriae
or
Corynebacterium ulcerans carrying the diphtheria toxin
(DT) encoding tox gene. Human cases of diphtheria by C.
ulcerans were historically most often associated with the
consumption of raw milk or dairy products (1), but
recently cases associated with companion animals have
been described (1-3). The isolation of an identical
toxigenic C. ulcerans strain in a pig farmer with
diphtheria and a swine from her farm (4) prompted us to
investigate the nasal Corynebacterium flora including
toxigenic species of swine and amongst swine farmers.
Material and Methods
Forty-one swine farms were included in this study: 16
pig producing-, 13 finishing- und 12 growing to finishing
farms. Nasal swabs of a total of 411 pigs of different
ages were bacteriologically examined. Additionally,
nasal swabs from 30 farmers of 27 of these farms were
examined. All catalase positive, gram-positive, non
spore-forming, V- or palisade- shaped bacterial isolates
were further analyzed using MALDI TOF MS (MatrixAssisted Laser Desorption/Ionisation Time-Of-Flight
Mass Spectrometry; Bruker Daltonics).
Results
The results from the nasal swabs out of the pigs and their
farmers are shown in Figure 1. In total Corynebacterium
spp. could be detected on 100% of the farms.
Corynebacterium spp. were also found in 100% of the
pigs, whereas 68.4% of them harboured coryneforms as
well. A total of 15 different Corynebacterium spp. and
coryneforms could be differentiated, whereas C. xerosis,
C. confusum and B. stationis were isolated most
frequently from both pigs and farmers. Toxigenic
Corynebacterium spp. could not be detected in any
sample.

812 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 1. Corynebacterium spp. flora from nasal swabs
of farmers and pigs
C. xerosis

Farmers
(n=30)
87%

pigs
(n=411)
99.75%

B. stationis

23%

63%

C. confusum

23%

12%

C. ammoniagenes

3%

7.5%

C. camporealensis

7%

3%

C. amycolatum

3%

0.7%

C. accolens

13%

n.d

C. propinquum

10%

n.d.

Species

C. pseudodiphtheriticum

3%

n.d.

C. casei

n.d.

4.4%

C testudinoris

n.d

1.5%

C. freneyi

n.d.

0.7%

C. flavescens

n.d.

0.5%

B. faecium

n.d.

0.5%

C. glutamicum

n.d.

0.25%

Discussion
No toxigenic Corynebacterium spp. was detected in any
of the 411 samples from pigs out of 41 farms throughout
Bavaria. Regarding the results (Tab.1) there might be the
possibility of transmission of Corynebacterium spp.
between human and pigs on a farm. Recently, one case
of human diphtheria caused by toxigenic C. ulcerans in a
swine farmer from Bavaria and isolation of the
respective strain from one of her pigs was reported (4).
The current study shows that the risk of swine –to-human
transmission of toxigenic C. ulcerans might be marginal.
References
1. Galbraith N. et al., J Small Anim Prac 1986;27:62164
2. Hogg R.A., et al., Vet Rec 2009;165:691-92
3. Zoysa A. et al., J Clin Microbiol. 2005; 43:4377-81
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Evaluation of induced pain by 3 commercial Florfenicol injectables

1
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Introduction
Florfenicol-alfa-beta-hydroxi-p-acetamide is a synthetic,
broad spectrum antimicrobial agent, active against both
Gram+ and Gram – bacteria.. Its active both orally and
parenterally and, thanks to its pharmacological
characteristics, it is best used in the control of bacterial
affections of the respiratory tract in swine6,8.
Syringeability is the ability of a parenteral solution or
suspension to pass easily through a hypodermic needle.
Syringeability is depending of the viscosity and density
of the vehicle, the size of the particle suspended and the
concentration of suspended drug1. Better levels of
syringeability confer less pain to the animal at the
moment of injection than bad levels of syringeability.
Syringeability is different among florfenicol commercial
products. An easy way to measure the probable pain
induced by the drug injection is evaluating the time
between the pig injection and the time that this pig
recover the normal pig curious behavior, in other words
the time that the pig is going to be in contact with the
caregiver again.
The objective of this study is to evaluate the different
pain produced by three different commercial florfenicol
products when they are applied in pigs.

Results and discussion
Pigs from control group went to be in contact with the
caregiver suddenly after the injection. Besides, the
animals from treated groups went to contact with the
caregiver much later than control group. Moreover there
are big differences among groups, being Group 3 where
the pigs contacted faster to the caregiver than other
groups, after the treatment. In fact there are around 4
minutes difference in time B, between group 1, 2 and
group 3.
Therefore the different syringebilitiy demonstrated
among different florfenicol products (data unpublished)
is related with the pain caused to the pigs. Selectan
induced less pain than other commercial florfenicol
products.
References
1. Varma K.J. 1994. Microbiology, pharmacokinetic
disposition and safety of florfenicol in cattle. XVIII
World Buiatrics Congress, 18.
2. Ueda Y., Suenadga I., 1995. In vitro Antibacterial
Activity of Florfenicol against Actinobacillus
pleuropneumoniae. J.Vet. Med. Sci., 57,2, 363-364.
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Materials and Methods
Farrow to finish commercial farm located in Minas
Gerais with 160 sows was selected to perform this study.
Forty pigs of 30 kg a.w. were included in the study. The
40 pigs were divided in 4 groups randomly, 10 pigs per
group treated with 4 different florfenicol products. Group
1 was treated with 2 ml of Microflud® (1ml/15kg),
group 2 was treated with 1,5 ml of Nuflor® (1ml/20kg),
group 3 was treated with 1,5 of Selectan® (1ml/20kg)
and group 4 was inoculated with 2ml of PBS. Two
people were managing this study, a caregiver treating the
animals and a researcher measuring the times.
Time required to treat all the 10 animals per each group
was measured (Time A). Time from the last animal was
treated to the first animal treated went to be in contact
with the farm caregiver was measured (Time B).
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Sung Jun Yoo1, Sun Young Sunwoo1, Sang Won Seo1, Bang Hun Hyun2 ,Young S. Lyoo1
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Introduction
Enterohemorrhagic Escherichia coli (EHEC) is a subset
of pathogenic E.coli that can cause diarrhea or
hemorrhagic colitis in humans, which occasionally
progresses to hemolytic uremic syndrome (HUS). The
reservoir of the organism can be pig, which are infected
asymptomatically and shed the organism in feces. Hence,
considering that the number of accidents caused by wild
pigs are increasing recently and EHEC can be harmful to
human, we cannot discount the possibility that humans
could be harmed by EHEC. For these reasons, it is
essential to carry out epidemiological survey of
Enterohemorrhagic Escherichia coli(EHEC) distribution
in wild pig populations
Materials and Methods
Wild boar fecal samples collected from throughout south
Korea. Two hundred and fifty wild boar fecal samples
were cultured primarily in BHI broth at 37℃ for 24h,
then sub-cultured onto the blood agar by streaking plate
method to detect hemolytic colonies. Then those colonies
were passaged onto MacConkey and EMB agar. The
organisms showing characteristic colony morphology of
E.coli were selected and passed onto EMB agar until the
pure culture with homogenous colonies were obtained.
At the final step, Bacterial 16s rDNA PCR kit(Takara,
Tokyo, Japan) was used for sequencing and those
sequences were compared with that of NRdatabase of
NCBI gene bank database.
Results
Among two hundred and fifty fecal samples 48(16%)
samples were EHEC positive. Six samples show strong
beta-hemolysis and the other samples show alphahemolysis on a blood agar. There was no significant
regional difference in prevalence of EHEC.
The 16s rDNA of bacteria were identified same as
Escherichia coli strain 246, Escherichia coli strain SAC4-50,Escherichia coli strain FUA1242(Genebank
Accession
number:
EF560775.1,
EU420945.1,
HQ169124.1) based on nucleotide homology.
PCR amplicon of 16s rDNA was observed on agarose gel
as a clear band of 1500bp. Results of forward and reverse
DNA sequencing reactions of PCR replicon for each type
were 648 and 1128bp,726 and 1131bp, 999and 1194bp
when sequencing was carried out with F1 and R1 primer
that was given by Bacterial 16s rDNA PCR kit(Takara,
Tokyo, Japan). Consensus sequence of each rDNA gene
was generated from forward and reverse sequence data
using aligner software. Consensus sequence of type A, B,
C shows 1147bp, 1165bp, 1231bp, respectively.
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Escherichia coli type A, B were reported in China and
type C was reported in Canada (Table.1)
Table 1. Consensus sequences of rDNA gene
Type

Accession

A

EF560775.1

B

EU420945.1

C

HQ169124.1

Description
Escherichia coli
strain 246
Escherichia coli
strain SA-C4-50
Escherichia coli
strain FUA 1242

Consensus
sequence

Origin

1147bp

China

1165bp

China

1231bp

Canada

Conclusions and Discussion
In this research, the detection rate of EHEC in wild boar
feces was as high as 16 %, which gives strong risk of
harm by EHEC through fecal contamination.
Additionally, EHEC can be more pathogenic through the
contact with EHEC reservoir, such as cows or domestic
pigs. The bacteria can get antimicrobial resistance,
virulence factors by gene transfer. Hence, comparative
investigations on EHEC in wild and domestic animals
which can be reservoir of EHEC should be done. Further
investigations, such as virulence traits, phylogenetic
affiliation and antimicrobial susceptibility, about fecal
E.coli are also considered to be necessary. For public
health, controlling the number of wild boars is also
needed as a fundamental measure.
References
1. Animals as a source of infections for humans diseases
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Introduction
The aim of this study was to evaluate mortality rate in
fattening pig herds. The mortality rate in fattening pig
farms could be highly variable and may depend on many
causes1. It represents a significant indicator about quality
of management and attention to animal welfare, therefore
it results in significant economic losses for the farms.
Materials and Methods
In our study we considered the average mortality rate for
fattening cycle for each year, measuring mortality rate in
30 fattening pig herds located in Northwest Italy from
January 2006 to December 2011. During this period, data
about the biosecurity measures adopted in farms and
quality of management were collected. Pigs reared in the
evaluation period amounted to 454.620. The size of
farms ranged from 410 to 3050 pigs for a total of 37885.
In this study the pigs were introduced in all the farms at
70-90 days old and sent to slaughter at 9 months (heavy
pig).

4,09 %

± 1,47

Table 3. Average mortality rate in 30 herds in 20062011.
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Conclusions and Discussion
The present results indicate a great variability on rate
mortality from farm to farm. In the farms subjects of this
study have been recorded 37179 deaths on a total of
454620 reared pigs with an estimated loss of about
3.346.110 euros. The mean decrease in mortality during
the last two years can be explained with the improvement
of biosecurity measures adopted in herds and in
improvement of management.
In conclusion, to reduce the mortality rate could result in
a considerable economic improvements.
References
1. Tubbs R.C. et al.: 1993, Swine Health and Production
Jan 1993 v1, 21-28.
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Table 1. Average mortality rate in fattening pig herds
with more suppliers or single supplier.
More suppliers
Single supplier

5,60 %
3,43 %

± 1,04
± 1,12

Table 2. Average mortality rate in fattening pig herds
from 2006 to 2011.
2006
2007
2008
2009
2010
2011

Average mortality
rate
4,13 %
4,67 %
4,26 %
4,45 %
3,55 %
3,46 %

Standard deviation
± 1,77
± 2,72
± 2,65
± 2,40
± 2,48
± 1,76
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Results
The results showed a considerable variability in the
average mortality rate over the years. The average
mortality rate increased from 2006 to 2007 and after it
considerably decreased between 2010 and 2011, ranging
from 4,67 % to 3,46 % (Table 2). The annual average
mortality rate in a single herd, during the six year
evaluation period, ranged from to 1,29 % to 6,91 %,
(Table 3). Indeed, considering the single year, the annual
average mortality rate in farms ranged from 0,83 % to
11,07 %. Finally, a statistically significant difference
(p < 0,05, Student t-test) was found for the farms that
introduced pigs from multiple herds, that had a higher
mortality rate, than farms that had a single supplier
(Table 1).

2006/2011
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Long term evaluations of circovirus and Mycoplasma hyopneumonia vaccination program in Korean swine farm
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Introduction
Porcine circovirus type2 (PCV2) is the causative agent of
several diseases that are grouped as porcine circovirus
associated disease (PCVAD) (1). Mycoplasma
hyopneumoniae (M.hyo) is also a key pathogen in PRDC
(Porcine respiratory disease complex) (2). The aim of
this study was to assess the effect of vaccination with a
commercial circovirus vaccine in nursery and to compare
the efficiency in fattening of Ingelvac CircoFLEX mixed
with Ingelvac MycoFLEX in piglets at 3 weeks old, with
the preious program, Ingelvac CircoFLEX at 3 weeks
and Ingelvac Mhyo at 4 weeks of age.
Materials and Methods
This study was performed in a farrow-to-finish farm with
about 300 sows, located in KyungNam province, Korea.
The farm was positive for PCV2, M. hyo as well as other
bacterial disease by ELISA and PCR test in Dec 2007. At
this moment, the farm was suffering high post-weaning
mortality and low feed efficiency. From January 2009,
piglets were vaccinated at 3 weeks of age with Ingelvac ®
CircoFLEX) and at 4 weeks of age with Ingelvac®
M.hyo. From February 2010, the program was switched
to FLEXcombo (Ingelvac® CircoFLEX mixed with
Ingelvac® MycoFLEX) at 3 weeks of age. Post-weaning
mortality was monitored from January 2008 to December
2010. Feed conversion rate was evaluated in 2009 and
2010.
Results
The farm was stabilized clinically and productivity
increased with a relevant reduction in nursery, growing
and finishing mortality every year (Figure 1).
Table 1. Comparison of FCR (Feed Conversion Rate)
performance in 2009 and 2010.
Parameter

2009

2010

FCR
(Feed Conversion Rate)

3.14

3.03

Figure 1. Development of post-weaning mortality for 3
consecutive years after introducing Ingelvac CircoFLEX®
and FLEXcombo®.

Between 2008 and 2009 nursery mortality (4 to 9 weeks),
growing mortality (10 to 18 weeks), and finishing
mortality (19 to 26 weeks) decreased from 11.9% to
8.3%, 12.7% to 3.1%, 6.1% to 3.3% (Figure 1). In 2010
mortality further decreased, the average mortality of
piglets in nursery, growing, finishing mortality were
2.8%, 2.0% and 1.6%.
Feed conversion rate decreased as well between 2009
and 2010 (Table 1).
Discussion
PCV2 vaccine was very effective against PRDC, PCVAD
in this farm, clearly reducing post-weaning mortality.
After the switch to FLEXcombo the positive trend
continued. FCR was improved in 2010. This might be
due to less stress when using FLEXcombo compared to 2
individual vaccinations against PCV2 and M. hyo with
the previous programme. The profit from the improved
FCR without vaccination cost was 37,111,000 won
(33,737.27 US$) per year.
References
1. Opriessnig et al, J Vet Diagn Invest, 2007, 19: 591615.
2. Dee (1996) Swine Health Prod 4, p. 147-149
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Prevalence of swine lice Hematopinus suis at swine in Serbia
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Introduction
The swine lice Hematopinus suis belongs to the suborder
Anoplura. It has piercing and sucking mouth parts which
it uses to penetrate the swine's skin and to feed on the
pig's blood and lymph. Infested animals are continually
irritated by the nymphs and adults who pierce the skin to
blood feed. Attempting to relieve the irritation, infested
swine scratch themselves or rub against any available
object, thereby injuring their skin and hair. In severe
cases, swines may eventually rub most of the hair off
their bodies. Heavy infestations of hog lice arrest the
growth of young pigs.
Materials and Methods
Our examination were performed at swine herd in
extensive breeding in 27 villages in several districts in
Serbia and 9 large swine farms in period 2009-2010. The
presence of louse infestations may be determined by
examining the folds of skin around the neck, jowl, and
flanks, and on the inside of the legs. The nits (eggs) were
observed attached to individual hairs, especially in the
areas mentioned above. The nits are usually found near
the base of the hair where it attaches to the skin.
Lice’s were collected by means lightly sprung forceps.
All specimens were placed into glass specimen bottles
which had a piece of hard paper inserted bearing the
name of locality and date of collection. Identification
was performed by morphometric methods.
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3. Pavlovi,I., Andjelic-Buzadzic,G (2011) Parasitic
Diseasese with Elemnts of Parasitolgy, High
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D'Allaire, D.J. Taylor, eds, (1992) Diseases of Swine,
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Discussion
The present results indicate that swine lice not a serious
problem to swine breeding in Serbia.
Therefore, swine lice may be presented a serious
problem, which may lead to economic losses for the
farmers. Lice are irritating to the pigs and are a stress for
the pig which may translate to decreased gain and
increased susceptibility to disease. Large infestations in
young pigs may result in anemia since the lice may be
removing overwhelming amounts of blood in these pigs.
In addition, lice can transmit diseases such as swine pox
and Eperythrozoonosis. Because swine are the only hosts
for hog lice and because hog lice cannot survive away
from a host animal, it is possible to completely eliminate
hog lice from a herd by using currently recommended
insecticides along with accepted swine management
practices at individual breeding and at the farms. The
easiest and most economical way to treat pig lice is to
prevent its introduction into the swine herd. New
breeding stock should be isolated from the rest of the
herd for at least 30 days. They should be treated with an
acaricide according to label directions.

Poster Sessions

Results
At extensive breeding lice infestation is often not
considered a serious problem,and we occured that at 19%
of examined herds. Lice can be found on any age pig
from those that are still suckling to adults. Adult lice are
frequently found in the folds of the neck and jowls,
inside and at the base of the ears, on the inside of the legs,
and on the flanks and backs of hogs. Found parasites
were 4 to 6 mm long, a grayish-brown body with brown
and black markings. The male was slightly smaller than
the female and has a black streak on the underside of its
last three body segments. In both sexes, the legs are
adapted for clasping hairs and for traveling sideways
through the body hair. Found eggs, called a nit, were
pearly white and glued to a hair bristle near the base.
Eggs are 1.5 to 1.75 mm long and 0.5 to 0.75 mm wide.
Nymphs resemble the adults in shape but are smaller,
and most of the them were occur on the head region.
The most common sign that pigs express when infested
with lice is scratching and rubbing themselves

excessively. They will often seek out posts or gates to
rub against to relieve themselves of the itching caused by
the dozens or even hundreds of lice that are piercing their
skin. Sometimes, they may even traumatize themselves
in an attempt to relieve the itching.
In farm breeding, lice were sporadically occurred lest
than 1% of all parasitic infection. Lice infestation is
often not considered a serious problem to farm breding
swine in Serbia.
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Introduction
Mycoplasma hyopneumoniae (M hyo) and
Porcine Circovirus Type 2 (PCV2) are etiologic agents
that cause significant economic losses to the swine
industry world wide1, 2. Ingelvac® MycoFLEX is an M
hyo vaccine recently licensed in Japan. The aim of this
study was to evaluate the efficacy and the safety of the
concurrent use (concomitant and different-sites
vaccination) of Ingelvac® MycoFLEX and a PCV2
vaccine (Ingelvac® CircoFLEX) on Japanese farms.
Materials and Methods
This was a randomized, double-blinded study conducted
on two 120 sow farrow-to-finish farms located in Japan.
Both farms were confirmed M hyo and PCV2 positive. A
total of 264 pigs were randomly allocated to one of the
three groups (Table 1). CircoFLEX® was applied to the
left side of the neck and the M hyo vaccine to the right
side. Various parameters were observed periodically
from day 0 to day 140 and lung lesion score was also
evaluated at slaughter.
Table 1. Study groups
Grp

# of pigs

Vaccination

A

120

Ingelvac® MycoFLEX and Ingelvac® CircoFLEX
concurrently at 3 to 5 wks age (Day 0)

B

120

Ingelvac® CircoFLEX at 3 to 5 wks age (Day 0)
followed by another commercially available M.hyo
vaccine one week later.(Existing vaccination regimen,
positive control group)

C

24

None (Sentinel , negative control group)

Results
No significant difference in mortality rate, incidence of
light weight, body weight, average daily gain, incidence
of PCV2 viremia, clinical scores (respiratory status,
coughing, activity level, appetite), lung lesion score, lung
lesion area ratio and detection rate of M.hyo (Lung
samples at slaughter, Multiplex PCR) were observed
between group A and B. Average daily gain (ADG) was
significantly higher in group A and B compared to group
C (704, 691 and 631g/day respectively). Lung lesion
positive ratio was significantly lower in both group A and
B compared to group C (25.5, 28.3 and 85.7%
respectively).
Neither local nor systemic adverse reactions caused by
the vaccines were observed in both vaccinated groups.
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Graph 1. Average daily gain (g/day)

Discussion
No significant difference was observed between group A
(MycoFLEX®-CircoFLEX® concurrent use) and group
B (existing M hyo and PCV2 vaccine regimen) in any
parameters through the study period. Numerically pigs in
the MycoFLEX®-CircoFLEX® group had the highest
ADG and lowest lung lesions. Both groups performed
significantly better compared to group C (No vaccination).
These results suggest that concurrent use of Ingelvac®
MycoFLEX and Ingelvac® CircoFLEX at 3 to 5 weeks
of age is efficacious and safe.
References
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Introduction
The pig industry has entered a new era of immunity
management. Vaccinating against Porcine Circovirus
type 2 (PCV2) and the enzootic pneumonia agent
Mycoplasma hyopneumoniae can now be done more
efficiently and with less handling of the animals, by
mixing the vaccines together for their combined
administration through a single injection (1). The
objective of this study was to determine the efficacy of
the mixture of Ingelvac CircoFLEX ® and Ingelvac
MycoFLEX ® in a 1400 sow level farm in Malaysia.

Sow Vaccination
(July 2009 – April 2010)
FLEXcombo
(August 2010 – September 2011)

Growing and finishing mortality rate
(%)
2.81 ± 1.23 *
1.35 ± 0.36*

*Statistically significant between the groups (p<0.05)

Figure 1. Growing and finishing’s mortality rates
comparison of before and after vaccination by Ingelvac
CircoFLEX ® and Ingelvac MycoFLEX ® as single dose
on day 21.

Discussion
The monthly figures for mortality rate started to
improve 3 months after implementation of the
vaccination program (Figure 1). From the results of
this study, the use of Ingelvac CircoFLEX ® and
Ingelvac MycoFLEX ® as single dose on day 21 has
been proven effective to reduce the growing and
finishing’s mortality rates.
References
1. G. Frances (2010) Pig Progress, Volume 26 - Number
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Results
There was a significant reduction of 52% on grower
and finisher’s mortality rate when comparing the tw
o periods (Table 1). After the implementation of Ing
elvac CircoFLEX ® AND Ingelvac MycoFLEX ® a
s single dose on day 21, the mortality rate was sign
ificantly declined from 2.81 % to 1.35 %.

Group
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Materials and Methods
The study farm was a 1500 head sow farm, farrow to
finish farm located in the Northern Malaysia. Since 2008,
the farms had experienced problems with high mortality
in grower and finisher, characterized by varying
respiratory signs of dyspnea, wasting, coughing with
secondary bacterial infections observed. After
confirming PCV2 was present at the farm with PCR, the
farm implemented the use of PCV2 vaccine on sows only
on 2008 while Mycoplasma hyopneumoniae (Mhyo)
vaccines have been routinely used in the farm, given on
day 21 with a single shot mycoplasma vaccine. PCV2
vaccine had not been used in the piglets. In May 2010,
piglets were vaccinated on day 21 with 1 ml of Ingelvac
CircoFLEX ® and 1 ml of Ingelvac MycoFLEX ® as a
single 2 ml combined dose, and the farm stopped
vaccinating sows against PCV2. Mortality rates from
July 2009 until September 2011 were recorded. Grower
and finisher mortality rates from July 2009 until April
2010 were compared with mortality rates from August
2010 until September 2011 using Statistical Process
Control (SPC), chi –square. (significance level p=0.05)

Table 1. Monthly mean (Mean ± SD) grower and
finisher mortality rates before and after Ingelvac
CircoFLEX ® vaccination.
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Introduction
Farms and veterinarians are sometimes over-enthusiastic
about injections and feel there is a need to act to “prevent”
every possible outcome. There is a case for serious review of
medication protocols on farms, both to reduce the number of
injections that are given to the pigs and the cost of medication.
Example farm
A farm batch farrowing 200 places a week (7 day batch).
The farm weans 11.5 pigs per batch farrowing place. There
was a finishing rate of 93% (post-weaning mortality 7%).
Pigs are sold at 80kg deadweight. he SPF farm is negative to
African Swine Fever, Aujeszky’s Disease, Porcine Reproductive and Respiratory Syndrome, Mycoplasma hyopneumoniae, Haematopinus suis, Brachyspira hyodysenteriae,
Postweaning Multisystemic Wasting Syndrome, Sarc-optes
scabiei var suis, Toxigenic Pasteurella multocida type D,
Salmonella choleraesuis and Leptospira pomona.The injecttion routines resulted in over 1,600,000 injections per year!
The “preventative programme”
All pigs
Classical swine fever – legal requirement: gilts, boars and
finishing pigs were vaccinated once a year. Sows twice a
year.
Adults
Avermectin injection – to boars 4x a year, gilts and sows prefarrowing.
Parvovirus, Erysipelas and Leptospirosis vaccination to gilts
2x pre breeding and 1x during lactation in the sow.
2x a year to boars. No feedback programme to the gilts.
Escherichia coli and Clostridium perfringens vaccination 2x
pre farrow in gilts and 1x pre farrow in sows. Sows received a
feedback programme 6 weeks pre-farrow.
All sows received amoxycillin by injection at farrowing.
All sows were induced using PGF2α and 30% received
oxytocin (at 30-50 iu).
Piglets
All piglets received amoxycillin at birth and at 3 days.
All piglets received a B vitamin injection at 3 days of age.
All piglets received two iron injections at 3 and 10 days of
age, the second also included tulathromycin.
All piglets received 2x Mycoplasma hyopneumoniae
vaccinations at 7 and 21 days of age.
Nursery pigs
All weaners received Porcine Circovirus Type 2 vaccination
at 30 days of age.
All weaners received 2x Actinobacillus pleuropneumoniae
vaccinations at 40 and 60 days of age.
Finishing pigs
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Erysipelas vaccination to all finishing pigs at 120 days.
The “Health maintenance programme”
All pigs
Classical swine fever – legal requirement: gilts, boars and
finishing pigs were vaccinated once a year. Sows twice a
year.
Adults
Parvovirus, Erysipelas and Leptospirosis vaccination to gilts
once pre breeding. Erysipelas vaccination boosted 2 weeks
later. Feedback to provide booster vaccination to Parvovirus
and Leptospirosis.
Boars to receive Erysipelas only vaccination 2x year.
E. coli and Cl. perfringens vaccination 2x pre-farrow in gilts
and 1x pre-farrow in sows
Only 10% of sows to be induced using PGF2α and 10%
received oxytocin at 2.5IU. Both administered intravulval to
reduce the dose and cost.
Piglets
All piglets received one iron and tulathromycin combined
injection at 3 days.
All piglets received 1 combined M. hyopneumoniae and
PCV2 vaccination at 17 days of age.
Finishing pigs
Nothing. CSF vaccination moved into the late nursery.
This programme required 300,000 injections a year.
There was also a reduction in costs of $500K ($4.60 a pig
produced) not including time, syringes, needles and
medication bottle and needle disposal costs.
Justification of medication changes
The farm is a SPF herd with only primary M. hyopneumoniae
as a significant pathogen.
Avermectin removal – the herd is mange free.
Parvovirus reduction based on feedback programmes to boost
immunity. No requirement to provide routine antibiotics
or vitamins to otherwise healthy animals.Change in
Mycoplasma and PCV2 vaccination to a combination. As
the herd was PRRSv free a single Mycoplasma vaccine was
considered sufficient.APP was not diagnosed as a significant
problem in the finishing herd and vaccination consider not
required.
Discussion
Veterinarians need to become more imaginative over their
treatment programmes and realize the human and pig welfare
costs in their programmes. Over a million injections were
saved on this farm without loss of production but with a
reduction in costs.
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Immunoglobulin A secretion trait at different ages group of wild boar

1

Sang-Won Seo1, Sun-Young Sunwoo1, Bang-Hoon Hyun1, Young S. Lyoo1
College of Veterinary Medicine Konkuk university, Animal, Plant and Fisheries Quarantine and Inspection Agency
Seoul Republic of Korea

Introduction
The specific IgA level of fecal sample depends on
mucosal immunity in gut. The gut mucosal immunity
varies with diet, bacterial flora and age of animals
included human. It was also variable in porcine fecal
immunoglobulin depended on their age and condition of
the collected sample. Especially, the level of porcine
secretory fecal IgA decreased in weaning period. In
domestic pig, the concentration of fecal IgA constantly
declined after birth that remained meagre until 50 days
old. Forty fecal samples of wild boars (Sus scrofa
coreaus) were collected from wild boar farm to evaluate
IgA levels in feces. Those wild boar samples were tested
and classified into five age groups.(Table 1)

Age of wild number of Anti-porcine-IgA
boar
sample iELISA OD 450 a

a

Mean concentration of fecal
IgA (ng/g of fresh fecal
sample)

~ 1mth.

6

2.8604

1.85ｘ105

1-3mth.

8

0.0900

4.07ｘ103

3-6mth.

9

0.8369

2.30ｘ104

6-12mth.

7

2.0857

9.18ｘ104

12mth. ~

10

2.5186

1.37ｘ105

The average OD450 of the 1% BSA was subtracted
from the sample OD450

Conclusions and Discussion
Similar to the domestic pigs, the wild boars also showed
variation of IgA concentration in feces, depended on its
age. The suckling pigs received IgA from the colostrum
showed high level of fecal IgA. However, the 1 to
3month age group had low level of IgA. In this reason, it
would be difficult to detect mucosal immunity by using
IgA ELISA in weaning period. Especially in the mucosal
immunity study, the age of the experimental group plays
a very iportant role.

Results
The mean concentration of fecal IgA in the group under
age of one-month was 1.85 x 105 ng/g. While suckling
pigs had high level of IgA, the concentration of weaning
pig (1 to 3 month old) was 4.07 x 103 ng/g. In 3 to 6
month old group and 6 to 12 month old group increased
that 2.30 x 104 ng/g and 9.18 x 104 ng/g, respectively.
The mean IgA of adult wild boar group was 1.37 x 105
and showed wide variations in individual IgA level.
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Materials and Methods
To evaluate fecal samples in different ages, forty fecal
samples of wild boars (Sus scrofa coreaus) feces were
collected from wild boar farm. Each fecal sample was
diluted to concentration of 0.5g of fecal sample per ml
with diluents formulated with PBS containing 0.05%
tween20 and 1% BSA (pH 7.4). After vortexedd
vigorously, the fecal suspensions were centrifuged 1,500
x g for 20 min at 4℃. Then the supernatants were
centrifuged additional 16,000 x g for 15 min to remove
other substances and transferred to Eppendorf tube.
Those wild boar samples were classified into five age
groups. IgA concentration were quantified by wild boar`s
age groups from 1day to 1 month, 1~3 month, 3~6 month,
6 month~ 1 year and over the 1 year are quantified their
fecal IgA, respectively. The diluted fecal samples were
tested by using Pig IgA ELISA Quantitation Set (Bethyl
Laboratories Inc., Montgomery, TX, USA).

Table 1. Fecal immunoglobulin A secretion trait at
different –age group of wild boar.
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Doxycycline resistance and tet gene distribution in E.coli from swine, poultry and cow

1

CW Liao2, YH Huang1, YC Wu2, BT Chen1, TH Chen1,2
Graduate Institute of Veterinary Pathobiology, 2Graduate Institute of Microbiology and Public Health, College of
Veterinary Medicine, National Chung Hsing University, Taiwan, Republic of China

Introduction
Tetracycline was a broad-spectrum antibiotics. After
discovered tetracycline in 1940s, because of it had
powerful treatment effect and more mild side effect,
tetracycline was not only extensively used in clinical
therapy of human and animal, but also added in animal
feeds as growth promoters. That produced the emergence
of tetracycline resistant, moreover, the resistance has
limited the antibiotics therapy effectiveness1. Doxycycline
was tetracycline class antibiotics, discovered in 1967. It
produces similar genetic and biochemical mechanisms of
resistant to tetracycline. The aim of this study is to
investigate the doxcycline resistance and tet gene
distribution in E.coli within swine, poultry, and cow.
Materials and Methods
Samples and data for this work were collected in 2010
December to 2012 January. Fecal samples were collected
from swine and chicken in Animal Disease Diagnostic
Center (ADCC), National Chung Hsing University. All
samples were put into buffer peptone water (BPW),
incubated for 37℃ 16-18 hours. Then plated bacterial
suspension on eosin methylene blue (EMB) agar,
incubated for 37℃ 18-24 hours. If bacterial colony gave
distinctive metallic green sheen appearance were
considered to E. coli, then were tested by agar disc
diffusion (DIC) test for doxycycline. The bacteria with
doxycycline resistant which were used to extract DNA
for testing tet gene A, B, C, D, E and M through PCR.
All the tet gene primer and PCR method was conducted
as previously described method2. Furthermore, to know
the resistant pattern, we did minimal inhibitory
concentration (MIC) test for doxycycline. Finally, we
compared the difference of tet gene distribution and it’s
MIC pattern within swine, chicken and cow.
Results
A comparative result for the tet gene distribution
percentage from swine, chicken and cow is illustrated in
Figure 1. We found that tetA was the main resistant gene
in swine and cow, but not in chicken. Percentages of
MIC results in many different tet gene distribution in 3
different animals are shown in Table 1. We could
discover that the bacteria with tet gene usually showed
MIC-resistant result.
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Figure 1. Comparison of the tet gene distribution percentage
from swine, chicken and cow.
tetA

tetB

tetD

tetM

tetAD

tetBM

tetAB

tetABM tetADM non

tetAM

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

swine

chicken

cow

Table 1. Numbers and percentages of MIC results and
different tet gene distribution in 3 different animals.

Conclusions and Discussion
The tet gene distribution is different in swine, chicken
and cow. When the bacteria with more than 1 tet gene, it
were easier to show MIC-resistant results.
References
1. Chopra IAN et al.: 2001, Microbiol Mol Biol Rev
65:232-260.
2. Koo HJ et al.: 2011, Int J Food Microbiol 145: 407413.
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Azaperone, a colostrum management tool
Jan Jourquin1, Lieve Goossens1
1
Elanco, Vosselaar, Belgium
Introduction
Sow behavior during early lactation has an impact on the
colostrum distribution (1). Good colostrum distribution
has a positive impact on piglet survival (2). Nursing
behavior can be improved with azaperone, a sedative
registered for pigs (3).
In the present multi-center field trial, the impact of an
azaperone injection of the sow at the moment of
expulsion of the placenta on piglet development until
weaning was evaluated.
Materials and Methods
Eleven farms from three different continents (Europe,
Asia and America) were included, totaling 998 litters and
11647 piglets. One fixed protocol was used on all farms.
All sows were randomly spread over groups (treated (T)
and non-treated (N)) and parities. The treatment
consisted of an intramuscular injection of the sow with
320 mg of azaperone (8 ml Stresnil®, Elanco Animal
Health) at the moment of expulsion of the placenta. The
liveborn piglets (BA) were weighed and identified at
birth and at weaning. Mortality, weaning weight at
24 days, litter weight gain and the percentage of piglets
reaching 6 kg at 24 days were used as the main
parameters.
Statistical analysis on mortality was performed by doing
a Poisson regression model on the number of dead
piglets per sow. The total number of piglets per sow was
included as covariate. For the other parameters, a mixed
model was performed to do statistical comparisons
between groups.
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Results
For a comparable litter size (T: 11.72 BA, N: 11.62 BA)
and similar birth weights (T: 1.39 kg, N: 1.41 kg), the
individual and litter weight gain of the piglets originating
from T group improved with 150 gram (p < 0.02) and
1.81 kg (p < 0.04), respectively, resulting in a higher
percentage of piglets reaching 6 kg at 24 days of age
(+4.1%) (p < 0.01). Piglets of T group consistently
grew faster independent of birth weight, parity or litter
size (Figures 1, 2 and 3). The overall mortality was not
different between T and N (p > 0.05), but there were
farm differences.
In farms with a mortality decrease, more low weight
piglets (<1kg) from T group survived (71.5%) versus N
group (60.9%), neutralizing but not reversing the growth
advantage. The mortality advantage of T group piglets is
completely reversed in very big litters (>=16) (Figure 4).

Discussion
The improved weight gain can be attributed to the
drinking vigor of the piglets. Colostrum yield is not
related to litter size (4), but if the suckling intensity
increases at an early stage, milk production is stimulated.
A better colostrum distribution leads to a significant
decrease in pre-weaning mortality in primiparous
sows (5). In this trial, the overall piglet mortality was not
different because of the higher mortality in very big
litters. This may be caused by a better distribution of a
too low colostrum volume.
In conclusion, improving nursing behavior of sows with
azaperone during the colostrum phase of lactation results
in better development of their litter until weaning.
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Antimicrobial resistance in Escherichia coli isolated from human and pork in Ho Chi Minh City, Vietnam
An T.T. Vo1, Tung T. Nguyen2, Bich Van3, Tuyet S.M. Nguyen3, Tuan N. Nguyen1
Faculty of Animal Husbandry and Veterinary Medicine, Nonglam University, Ho Chi Minh City, Vietnam
2
UV-Vietnam, Veterinary Medicine and Aquaculture Products
3
Gia Dinh Hospital, Ho Chi Minh City, Vietnam

1

Introduction
Antibiotic (mis)use in human and veterinary medicine causes
a selective pressure on bacteria which are either commensals
or pathogens. This leads to bacteria which are resistant
against mutiple antibiotics and therefore increasingly difficult
to treat. Resistant commensal bacteria can be an important
reservoir of antibiotic resistance and may transfer this
resistance to pathogenic bacteria.
In this project phenotypic and genotypic resistance of E. coli
isolates from humans and pork in Ho Chi Minh City,
Vietnam was investigated with a focus on multi-drug
resistance (MDR) associated with integrons (a gene capture
system)
and
resistance
against
third-generation
cephalosporins (TGC).
Materials and methods
A total of 197 epidemiologically unrelated E. coli isolates
were included in this study. Among those, 81 E. coli
isolates were obtained from human patients diagnosed and
treated in the Gia Dinh hospital in Ho Chi Minh City. The
original of the pork samples was healthy pigs raised in the
areas surrounding Ho Chi Minh City.
The antimicrobial susceptibility of the isolates was
determined by agar diffusion assays. Resistant isolates were
tested by PCR for the presence of class 1 integrons. Inserted
gene cassettes of integron-positive isolates were amplified by
PCR and characterised by restriction fragment length
polymorphism. Representatives of different RFLP types were
sequenced. Double disk tests were performed to determine
ESBL producing strains. AmpC disk tests were performed to
detect AmpC beta-lactamase-positive strains.
Results
More than 75% (n=148) of the isolates were multidrugresistant. Especially, resistance to a TGC, ceftazidime, was
found in more than one third of the human isolates. Overall,
class 1 integrons were detected in 136 (80%) E.coli isolates
and were predominant in human isolates (87.7%) compared
to porcine isolates (73.8%). Five class 1 integron profiles
could be defined using the RFLP patterns of the amplicons
(the restriction enzymes BclI and HpaII) and sequencing
(Table) among 57 (41.9%) integron-positive isolates. Seven
isolates which were positive in the double disk test are all of
human origin.
Discussion and conclusion
The high frequency (more than one fourth) of resistance
among E. coli from human patients against ciprofloxacin
should be of special concern since this type of antibiotic is the
preferred choice in infections caused by Enterobacteriaceae
and other important pathogenic bacteria.
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Resistance pattern
Na
Ci
Ac
Te
DxBt
AcGe
TeBt
AxDxBt
AmGeTe
StTeBt
CeClTe
StNaBt
AmStTeBt
AmClGeTe
ClPbTeBt
CeStTeBt
AxAcDxBt
AxCpDxBt
AxCzCiBt
AxToGeBt
AxCpCzBt
AmClTeBt
AxAcToGeCi
AxAcNaDxBt
AmClNaTeBt
AmClStGeTe
AxGeNaDxBt
AxToGeCiBt
AxCpCzDxBt
AxAcToCiBt
AmClStGeNaTe
AmCeClGeStTe
AxCzToGeCiBt
AmStGeNaTeNa
AmClStNaNoBt
AmClStNaTeBt
AmClStGeTeBt
AmClStGeNaTeBt
AxGeNaCiOfDxBt
AxAcGeNaCiOfDxBt
AxAcCpCzGeNaDxBt
AxAcCpCzGeNaCiBt
AxCpCzAkToGeCiBt
AxCpCzNaCiOfDxBt
AxCzToGeNaCiOfDxBt
AxAcCpCzToGeNaDxBt
AxAcCpCzToAkGeNaDxBt
AxAcCpCzToGeCiOfDxBt

N, h/p
Amplicon
(historical data)
size
2, h (feces, newborn)
1700
1, h (urine, newborn)
1700
1, h (feces, newborn)
1700
3, p (1, meat; 2, carcass)
1700
1, h (feces, infant)
700
1, h (feces, newborn)
1700
2, p (meat)
1700
1, h (urine, adult)
700
1, p (meat)
700
1, p (meat)
1000
1, p (meat)
1000
1, p (meat)
1700
1, p (meat)
700
1, p (meat)
700
1, p (meat)
1000
1, p (meat)
1000
1, h (feces, infant)
1700
1, h (feces, infant)
1700
2, h (mucous/urine, adult)
1700
1, h (urine, adult)
1700
1, h (feces, infant)
1700
2, p (meat, carcass)
1700
1, h (blood, adult)
700
1, h (feces, infant)
700
1, p (meat)
1000
1, p (meat)
1000
1, h (feces, infant)
1700
1, h (unknown,adult)
1700
1, h (feces, infant)
1700
1, h (blood, adult)
1700
1, p (meat)
1,700
1, p (meat)
1000
1, h (blood, adult)
1700
1, p (meat)
1700
1, p (meat)
1700
2, p (meat)
1700
1, p (carcass)
1700
1, p (carcass)
1000
1, h (feces, adult)
1700
2, h (feces, infant)
700
1, h (feces, infant)
1700
1, h (feces, infant)
1700
1, h (mucous, adult)
1700
1, h (unknown, infant)
1700
1, h (feces, infant)
1700
1, h (feces, infant)
1700
1, h (feces, infant)
1700
1, h (feces, infant)
1700

Integron
profile
dfrA17, aadA5
dfrA1; aadA1
dfrA17
dfrA17
dfrA7
dfrA1; aadA1
dfrA1; aadA1
dfrA7
dfrA7
aadA1
aadA1
dfrA17, aadA5
dfrA7
dfrA7
aadA1
aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA17, aadA5
hypothetical protein
dfrA7
aadA1
aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA17, aadA5
aadA1
dfrA17, aadA5
dfrA1; aadA1
dfrA17, aadA5
dfrA1; aadA1
dfrA1; aadA1
aadA1
dfrA1; aadA1
dfrA7
dfrA17, aadA5
dfrA17, aadA5
dfrA17, aadA5
dfrA1; aadA1
dfrA1; aadA1
dfrA1; aadA1
dfrA17, aadA5
dfrA1; aadA1

Although gene cassettes of these integron-positive isolates
encode resistance to only 2 to 3 antimicrobials (aadA1,
aadA5 encoding for streptomycin and spectinomycin
resistance, dfrA1, dfrA7, dfrA17 encoding resistance for
trimethoprim), the isolates are actually resistant for more than
that number (up to other ten agents). Therefore, the presence
of an integron is a good indicator for screening multidrug
resistance strains.
The observation that ESBL-producing isolates were mostly
obtained from children (newborns and infants) suggests that
dissemination of resistant strains might occur via the human,
animal or food chain. However, no ESBL-producing isolates
from porcine origin were found in this study. Therefore, the
high risk of infection with ESBL producing E. coli for human
is probably derived from human origin.
Reference
1. Soufi L 2009 Foodborne Pathog Dis 6: 1067-1073.
2. Vo AT 2010 PLoS One 5: e9440
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Determination of fourteen coccidiostats and their metabolites in products of animal origin using liquid
chromatography tandem mass spectrometry
SJ Park, †BH Cho, HJ Kwon, MK Kim, CM Lim, MA Kim, JW Kang, JH Woon, SW Son
Seoul regional office, Animal, Plant and Fisheries Quarantine and Inspection Agency, 175 Anyang-ro, Manan-gu,
Anyang-si, Gyeonggi-do, Republic of Korea, suya27@korea.kr
Introduction
In Korea, coccidiostats are authorized mainly as feed
additives (FAs). Anticoccidial FAs are allowed to use in
poultry and cattle, however, they are not authorized for
laying hens. In this study, we describe a simple, sensitive
and very selective multi-residue confirmatory method for
fourteen coccidiostats: amprolium, clopidol, decoquinate,
diaveridine,
diclazuril,
dicyclanil,
ethopabate,
halofuginone, imidocarb, nicarbazin, robenidine,
roxarsone, toltrazuril, zoalene and their metabolites
(dinitrocarbanilide, m-phenetidine, toltrazuril sulfone and
toltrazuril sulfoxide).

Table 1. The exploratory testing result of coccidiostats
in domestic and import samples

Materials and Methods
The samples were extracted with acetonitrile/water (4:1,
v/v) containing 2 mM ammonium formate and analyzed
by liquid chromatography system, using 0.1 % formic
acid in water and acetonitrile gradient on a C18 reversed
phase column. Mass spectral acquisition was achieved in
an electrospray positive ion mode and negative ion
switching mode of 2 fragment ion transitions.

References
1. L. Mortier, et al.: 2003, Anal. Chim. Acta 483: 27-37.
2. M. Dubois, et al.: 2004, Chromatogr. B 813: 181-189.
3. M. Dubois, et al.: 2009, Chromatogr. A 1216: 81418148
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Conclusions
We have developed a simple, sensitive and very selective
liquid chromatography–tandem mass spectrometry
method that can detect simultaneously and at low levels
(1/7-1/1,000 of MRLs) of fourteen coccidiostats and
their metabolites. Furthermore, since the method requires
only a simple extraction with a short run time, large
sample batches (more than 100 samples) can be
processed daily.We, thus, recommend the present
method for routine analysis of residues of the most
widely used coccidiostats.
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Results
The calibrations were performed in sample matrix and
the interference effect of sample matrix on the ionization
was effectively eliminated. Good linear relationship
(R2>0.99) was observed within the concentration range
of 6 calibration points (0.5, 1.0, 2.0, 3.0 and 4.0 times
validation level including blank). Average recoveries at
three fortification levels from 0.5, 1.0 and 2.0 times
validation level (VL) were 85.1-106.2 % in muscle, 83.1104.0 % in kidney, 81.3-108.1 % in liver, 91.3-105.6 %
in egg and 89.3-107.7 % in milk. The percent relative
standard deviation for the described method was less
than 15.0 % over the range of concentrations studied.
The limits of quantitation(LOQs) were ranged from 1/71/1,000 of MRLs. The method has also been applied
successfully to products of animal origin for exploratory
testing as part of the Korean national residue program
(NRP). In the total of 445 domestic and 278 import
samples, 2 chicken liver samples for amprolium, 28
chicken liver samples and 6 duck livers for clopidol, 8
chicken liver samples for toltrazuril, 29 chicken liver
samples for toltrazuril sulfone, 3 chicken liver samples
for toltrazuril sulfoxide and 1 egg product sample for
dinitrocarbanilide (the main metabolite of nicarbazin)
were detected.

IPVS 2012 KOREA
FP-469

| Food Safety/Pork Quality-ANTIMICROBIAL|

Effects of HACCP system implementation on productivity
of swine farms in Korea

1

BH Kim1, JJ Cho1, IS Nam1, DK Bae1, HS Kim1, SY Ha1
Korea Livestock Products HACCP Accreditation Service, Anyang, 430-731, Korea

Introduction
In Korea, the safety of livestock products has become a
major issue of concern. In several countries, including
Korea, hazard analysis critical control point (HACCP)
systems have been introduced with regard to product
hygiene and safety. This has meant that the livestock
market has moved towards demanding higher safety food
products “from farm to table”. In Korea, the HACCP
system was implemented on swine farms in 2006, cattle
farms (dairy and beef) in 2007 and poultry farms
(broilers and laying hens) in 2008. HACCP was
originally developed in the 1960s to ensure safe food for
astronauts and to provide a specific and systematic
approach to food quality control by allowing
identification of hazards and the points at which they can
be controlled. Therefore, by implementing the HACCP
system, prevention or exclusion of antibiotic residues
and needle control in livestock products is possible.
Additionally, this may lead to reduced usage of
antibiotics in feeds. The aim of this study was to examine
the effects of implementing a HACCP system on
productivity swine farms in Korea.
Materials and Methods
This study examined changes of the productivity on
swine farms in Korea following implementation of a
HACCP system. Data were collected by visiting 84
randomly selected swine farms that implemented
HACCP system by Korea Livestock Products HACCP
Accreditation Service. For each farm, the following data
were obtained : piglets per sow per year (PSY) and
marketed-pigs per sow per year (MSY), based on diary
records provided on the farms. Both items were
compared before (8 months) and after (9 months)
HACCP system implementation.
Results and Discussion
The implementation of HACCP system on swine farms
tended to improve productivity such as PSY and MSY.
The average PSY of before HACCP was 21.9 pigs and
that of after HACCP was 22.5 pigs(4.7% increased).
The average MSY of before HACCP was 18.7 pigs and
that of after HACCP was 19.4 pigs(3.7% increased).
Therefore these indicated that implementation of
HACCP system on swine farms might improve the PSY
and MSY.
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Figure 1. Changes of piglets per sow per year (PSY)
before and after HACCP system implementation on
swine farms in Korea

Figure 2. Changes of marketed-pigs per sow per year
(MSY) before and after HACCP system implementation
on swine farms in Korea
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Trends of antimicrobial resistance of Enterococcus faecium and Enterococcus faecalis isolated from
healthy pigs between 2003 and 2010
Su-Ran Kim1, Hyang-Mi Nam1, Geum-Chan Jang1, Oh Min Kwon1, Myung Hwa Chae1, Suk-Chan Jung1, KVARM
group1, Suk-Kyung Lim1
1
Bacterial Disease Division, Animal, Plant and Fisheries Quarantine and Inspection Agency
Introduction
Enterococci are part of the normal flora in
gastrointestinal tract of humans and animals. Especially,
Enterococcus faecium/faecalis (E. faecium/faecalis) have
been increasingly indentified as causative agents of
nosocomial infections in humans. In animals, clinical
infections with enterococci are relatively rare. However,
presence of antimicrobial resistance in Enterococcus
species is regarded as a hazard for animal and human
health. Thus, aim of this study was to investigate the
antimicrobial resistance of E. faecium/E. faecalis from
healthy pigs.
Material and Methods
A total of 1,594 Enterococcus faecium/faecalis (E.
faecium/E. faecalis) were isolated from healthy pig fecal
samples during 2003-2010. Minimum inhibitory
concentrations (MICs) for 16 antimicrobials were
determined by a broth dilution method using KRVP
Sensititre plate. Resistance was determined by
breakpoints of Clinical Laboratory Standards and
Institute and Danish Integrated Antimicrobial Resistance
Monitoring and Research Programme.

Conclusion
Our study shows the high rate of resistance to
antimicrobials which were used for a long time in pigs
for treatment and/or prevention of diseases. Although
resistance to important antimicrobials for humans was
low, monitoring of resistance in enterococci in animals is
needed to follow trends and to detect the important
resistant bacteria.
References
1. Kojima A et al. J Vet Med Sci. 2009, 71: 1301-8.
2. de Jong et al., J Antimicrob Chemother. 2012, 67:
638-51
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Results
During the eight-year study period, there was
considerable variation in antimicrobial resistance of E.
faecium/E. faecalis isolates. Overall high resistance to
macrolides (erythromycin and tylosin) and tetracycline
was found in E. faecium/E. faecalis in at rates of 33.393.2%/64.8-87.1%
and
36.7-97.8%/75.0-100%,
respectively. Although trends of antimicrobial resistance
were not consistent, for both enterococcal species, high
rate resistance to gentamicin and streptomycin were have
decreased. Little or no resistance to ampicillin,
vancomycin, tigecycline, daptomycin, linezolid, and
salinomycin was observed in both species.
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Antimicrobial resistance of major foodborne pathogens isolated from pig fecal samples and pork
carcasses in Korea
Myung Hwa Chae1, Hyang-Mi Nam1, Geum-Chan Jang1, Hae-Ji Kim1, AeRan Kim1, Su-Ran Kim1, Suk-Chan Jung1,
KVARM group1, Yong Ho Park1, Suk-Kyung Lim1
1
Bacterial Disease Division, Animal, Plant and Fisheries Quarantine and Inspection Agency
Introduction
Food-borne diseases are important public health problem
and also economic burden nowadays. Most of foodborne
pathogens are enteric pathogens that are harbored in the
gastrointestinal tract of farm animals and found in their
products. Understanding the prevalence of foodborne
pathogens and antimicrobial resistance at the animals and
their products is necessary to design effective control
strategies. In addition, consumption of antimicrobials
and rate of antimicrobial resistance are much higher in
pigs than those from other animals in Korea. Thus, aim
of this study was to investigate the prevalence of
resistance of major foodborne pathogens from pig faecal
samples and pork carcasses.
Material and Methods
Pig faecal samples and pork carcasses were taken at
slaughter and foodborne pathogens were isolated using
the selective agar during 2011. Minimum inhibitory
concentrations (MICs) for antimicrobials were
determined by a broth dilution method using Sensititre
plates. Resistance was determined by breakpoints of
Clinical Laboratory Standards and Institute and National
Antimicrobial Resistance Monitoring Systems.
Results
A total of 267 foodborne pathogens were isolated from
pig faecal samples and pork carcasses; 62 Salmonella
spp., 104 Campylobacter jejuni/coli (C. jejuni/C. coli)
and 101 S. aureus. The Salmonella isolates were
frequently resistant to tetracycline (65.2%, 68.8%),
streptomycin (58.7%, 43.8%), and ampicillin (39.1%,
12.5%) in faecal samples and pork carcasses, respectively.
Little or no resistance to amoxicillin/clavulanic acid,
ceftiofur, ciprofloxacin, cefoxitin, cephalothin, and
colistin was seen in Salmonella spp. For Campylobacter
spp., resistance to macrolide antimicrobials was much
higher among C. coli isolates than among C. jejuni
isolates. However, the most frequently observed
resistance was to nalidixic acid, ciprofloxacin, and
tetracycline in both C. jejuni and C. coli isolates. For S.
aureus, penicillin resistance (77.2%) was the most
frequently observed. In addition, a total of eleven
methicillin resistant S. aureus were detected (10.9%,
11/101).
Conclusion
Our study shows that antimicrobial resistance among
foodborne pathogens from pigs and their products was
high, particularly for old antimicrobials which were
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commonly used for treatment and prevention of disease
in pigs. Although resistance to important antimicrobials
for humans was low, surveillance of resistance in
foodborne pathogens in animals and their products is
needed to detect emerging resistance and to prevent the
transmission to human area.
References
1. de Jong . et al., J Antimicrob Chemother. 2012, 67(3):63851.
2. Hammerum AM. et al., Foodborne Pathog Dis. 2010,
7(10):1137-46
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Changes of pork quality by feeding period and marketing day at growing pigs in Korea
EY Ko1, HK Jeong 1, DK Lee 1, DJ Seo 1, SH Kim 2, JH Han 2
Dodram Pig Farmer’s Cooperative, Icheon city, Gyeonggi-do, Republic of Korea
2
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon,
Republic of Korea, koe77@hanmail.net
1

Introduction
The meat quality is becoming an increasingly important issue
to meat processors and consumers. Pigs are mono-gastric
animals and many feed components are consequently readily
transferred from the feed to the muscle and fat tissues, which
subsequently affect pork quality1. Feeding period, marketing
age and marketing weight can also affect meat quality2. The
aim of the this experiment was in order to compare difference
of pork quality by feeding period and marketing day in
Korean pig farms.
Results
The results of pork quality by feeding period and marketing
day were shown as Table 3.

Discussion
In this experiment, content of fat component of T2 and T5
was shown the highest value. But no differences in other
contents. In meat quality and color, T5 was shown higher
value than those of other groups. The meat quality at average
175 marketing day pigs was the most excellent at Dodram
feed 4 feeding. The meat quality at average 175 marketing
day was the most excellent at Dodram feed 5 feeding. Thus it
is considered that feeding period and marketing day in the
evaluation of meat quality are very much important factors..
References
1. Wood JD & Enser M; 1997, Br J Nurtr 78: 49-60.
2. Piao et al.; 2004, J Anim Sci 1452-1458.
3. Clowe M Jr; 1980, J Assoc Off Anal Chem 63: 539-545.
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In analysis of general component, the fat content of T1 was
shown the highest value. Water-holding capacity of T1 and
T5 was shown the highest value in characteristic analysis of
meat quality. T4 and T5 were shown the lowest value in drip
loss(P<0.05). T1 showed the lowest value in cooking loss. T1
and T2 were shown the lowest value in shear force
test(P<0.05). T3 was shown the highest brightness, T5 was
the highest redness, and T1 and T2 were the highest
yellowness in color(P<0.05).
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Materials and methods
A total of 180 pigs used from 2 farms, and each farm was
allocated to 90 pigs. Ninety (Duroc × (Landrace ×
Yorkshire) growing pigs divided into 3 groups, and each
group was distributed to thirty pigs according to feeding
period. Farm A was fed late growing feed(Dodram feed 4,
Dodram Coperative Feed Co., Korea),) from 96 to marketing
day, and Farm B was fed late growing feed(Dodram feed 4,
Dodram Coperative Feed Co., Korea) from 96 to 135 day and
finishing feed(Dodram feed 5, Dodram Coperative Feed Co.,
Korea) from 136 to marketing day(Table 1). The chemical
composition of experimental feeds was shown as follows
Table 2. The sirloin that about 15cm from the No. 4 section of
ribs of left half carcass was used for the meat quality test.
Moisture, protein, fat and ash(%) were tested on AOAC
method(1980)3. Water-holding capacity(WHC) was
estimated by centrifuge method and drip loss was estimated
by bag drip method. Cooking loss was estimated loss weight
for 40 minute cooking in 70℃ water bath. Shear force was
estimated by Rheo meter(Model Compac-100, SUN
Scientific Co., LTD.). Color(L=brightness, a=redness,
b=yellowness) was observed by spectro colormeter(Model
JX-777, Color Techno. System Co., Japan). The results of
this experiment were analyzed by Turkey test over SAS ver
9.1(SAS institute, Inc., USA).
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Prevalence of abnormal meat at marketing day in Korea
EY Ko1, HK Jeong1, HJ Kim1, MI Lee2, JH Han 2
Dodram Pig Farmer’s Cooperative, Icheon city, Gyeonggi-do, Republic of Korea
2
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon,
Republic of Korea, koe77@hanmail.net
1

Introduction
The inflammatory responses such as abscess and
granuloma, etc, in meat deteriorate pork quality. The
abscesses or granulomas in the muscle, abnormal meat,
can be caused by microbiological pathogens as bacteria
and parasites. Also many studies have shown that various
animal health products and vaccines when injected IM,
can produce abscesses and/or granulomas in the muscle
and these tissues are a quality defect, because they result
in trim loss from valuable cuts of the meat and also affect
the tenderness of the meat surrounding the lesion1.
Furthermore, local site reactions by injection were
reported in animals. It is that tissue inflammation does
occur at sites of vaccination, particularly with adjuvanted
products2. After the national FMD vaccination in Korea
from 2010, the incidence of abnormal meat was
increased. So degraded pork quality and claims of
customers lead to huge economical losses. This study
was performed to analyze the prevalence of abnormal
meat from 2010 to 2011 in Korea.
Materials and methods
From 2010 to 2011, the prevalence of abnormal meat
was investigated. Pigs which were marketed to the same
processing plant were collected from 100 farms. A total
of 421,017 pigs (243,234 pigs in 2010, 177,783 pigs in
2011) were tested. The investigation of abnormal meat
containing with measurement of the weight of abnormal
meat was conducted on the step of screening meats in the
first line of processing plant.
Results
The summary results of the prevalence of abnormal meat
from 2010 to 2011 are shown as Table 1 and Figure 1
and 2.
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Discussion
This study has shown that the prevalence of pigs showing
abnormal meat in 2010 were highest at March. In 2011, the
prevalence of pigs showing abnormal meat were also highest
from March to May and from November to December in
2011. In general, the prevalence of pigs showing abnormal
meat in 2011 was higher than that of 2010. The results in the
abnormal meat weight showed similar aspects. These results
are thought to be associated with injection of FMD killed
vaccine with oil adjuvant from 2010 in Korea. Therefore, the
proper alternative methods are needed to increase pork
quality.
References
1. Van Donkersgoed J; 1997. Can Vet J 38: 767-772.
2. Mc entee MC; 2001. Vet Intern Med 176-182.
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Comparison of AI boar diets and the relation with semen production and semen quality
H Feitsma1, MLWJ Broekhuijse2, WJ Steyn3, GJ van Groenland3
Institute for Pig Genetics B.V., Beuningen, the Netherlands,2Varkens KI Nederland, Deventer, the Netherlands,
3
TOPIGS, Helvoirt, the Netherlands, geertjan.van.groenland@topigs.com

1

Introduction
In modern pig production the use of artificial
insemination (AI) is over 95%. To ensure efficient use of
AI boars and good semen quality , more attention should
be given to AI boar management practices. Many
variables can cause variation in semen quantity and
quality. Feed is known to play an important role in the
process of spermatogenesis, therefore directly influences
reproduction results. Developing specialized AI boar
diets, optimized according to the nutritional needs of AI
boars, could improve the quality and quantity of semen
production. The objective of this trial was to compare
two commercial AI boar diets and measure their effect
on semen production and semen quality.
Materials and Methods
Sixty boars were divided into two equal groups.
according to genetic line, age, weight, semen output and
semen quality. Two diets were fed . Diet A was fulfilling
minimal nutritional requirements, where diet B was
oversupplying some essential nutrients, believed to
increase semen output. (table 1). Diets were fed over a
period of 12 weeks (6 weeks adaptation and 6 weeks trial
period). One group received diet A, and one group diet B.
Feed allowance was related to body weight and age of
the boar. Semen production outcomes, were recorded:
(Progressive) motility 0-72h; % morphological defects
(abnormal cells, primary and secondary defects),
Membrane Integrity and semen production (cells/week)
were measured for each ejaculate. Body weight was also
measured every second week.

B vs A
0%
5%
15%
-4%
7%
-25%
-28%

Compound
Natrium
T. Lysine
Methionine
Vit A
Vit D3
Vit E
Selenium

B vs A
0,15
-5%
-900%
17%
0%
41%
63%

Compound
Mangaan
Jodium
Phytase
Carnitine
Cobalt
Fe - Iron

B vs A
50%
-100%
1%
100%
100%
53%

boar boar age week ejac. interval
<0.0001
ns
0.0278
ns
<0.0001
ns
0.0479
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns
<0.0001
ns
ns
ns

significant: p<0,05

ns = not significant

feed
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

Figure 1. Effect of diet on semen motility, comparison
of the percentage (%) motile and progressive motile cells
between diet A and diet B.

Conclusions and Discussion
It can be concluded that diet did not have an effect on
semen quality and semen production. Maintaining body
condition in AI boars seems to have more effect on
semen characteristics than diet complexity. Results of a
second trial will be avilable in June 2012.
References
1. Kemp, B.: 1989, PhD Thesis
2. Colenbrander, B. and Kemp, B.: 1990, J of Repr
40:105-115.
3. Wilson ME ea, 2004, Advances in Pork Production
15: 295-306.

Results
There were no significant differences (P<0.05) between
the weight development of boars in the two groups. The
individual boar had a significant (P<0.0001) effect on all
semen production variables, where week of production
had only a significant (P<0.05) effect on % (progressive)
motile cells at the moment of production. Boar age,
ejaculation interval and diet did not show a significant
difference on semen production variables (table 2).
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Compound
Energy
Crude Protein
Crude Fat
Crude Fibre
Crude As
Calcium
T Phosphor

variable
Motility t=0h
Progressive motility t=0h
Motility t=72h
Progressive motility t=72h
% total abnormal cells
% total primary morphologic defects
% total secondary morphologic defects
Membrane integrity
Semen production
Boar weight
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Table 1. Composition differences between diet A (control)
and B (control+).

Table 2. Effects on semen production characteristics
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Effects of HACCP system implementation on animal medicine use
of swine farms in Korea
KM Koo, JJ Cho, DK Bae, HS Lee, IS Nam, HG Son
Korea Livestock Products HACCP Accreditation Service, Anyang, 430-731, Korea
Introduction
In Korea, the safety of livestock products has become a
major issue of concern. In several countries, including
Korea, hazard analysis critical control point (HACCP)
systems have been introduced with regard to product
hygiene and safety. This has meant that the livestock
market has moved toward demanding higher safety food
products “from farm to table”. In Korea, the HACCP
system was implemented on swine farms in 2006, cattle
farms (dairy and beef) in 2007 and poultry farms
(broilers and laying hens) in 2008. HACCP was
originally developed in the 1960s to ensure safe food for
astronauts and to provide a specific and systematic
approach to food quality control by allowing
identification of hazards and the points at which they can
be controlled. Therefore, by implementing the HACCP
system, prevention or exclusion of antibiotic residues
and needle control in livestock products is possible.
Additionally, this may lead to reduced usage of
antibiotics in feeds. The aim of this study was to examine
the effects of HACCP system implementation on
antibiotics utilization of swine farms in Korea.
Materials and Methods
This study examined changes of antibiotics utilization on
swine farms in Korea following implementation of a
HACCP system. Data were collected by visiting 84
selected swine farms that implemented HACCP system
by Korea Livestock Products HACCP Accreditation
Service. For each farms, the following data were
obtained: price for monthly used medicine(PMUM) and
the number of different antibiotics utilization(NDAU)
based on diary records provided at the farms. Both items
were compared before (8 months) and after (9 months)
HACCP system implementation.
Results and Discussion
The implementation of HACCP system on swine farms
tended to decrease indics such as PMUM and NDAU.
The average PMUM of before HACCP was 7,130,000
won and that of after HACCP was 6,615,000 won(7.2%
reduced).
The average NDAU of before HACCP was 10.6 types
and that of after HACCP was 7 types(34% reduced).
These results indicated that the implementation of
HACCP system on swine farms might
provide some beneficial effects such as reduction of
PMUM. Therefore the decrease of NDAU on swine
farms would provide a positive affect for people’s
health-promotion through reduction of antibiotic resistance.
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Figure 1. Changes of price for monthly used medicine
(PMUM) before and after HACCP system implementation on swine farms in Korea

Figure 2. Changes the number of different antibiotics
utilization(NDAU) before and after HACCP system
implementation on swine farms in Korea

References
1. Codex Alimentarius Commission. (2001) Food hygiene
basic texts.
2. Ministry of food, agriculture, forestry and fisheries.
(2006) Application of HACCP system on swine
farms
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Large scale study showed reduced antibiotic use in finishing units with piglet vaccination against PCV2
and M hyo
Bak, H.1, Kragh Jensen, M.1
Boehringer Ingelheim AS, Copenhagen, Denmark, hanne.bak@boehringer-ingelheim.com

Introduction
In Denmark, there is a lot of public concern regarding the
use of antibiotics (AB) in the pig production, and the
consumption is surveyed closely by the authorities.
Finishing herds have to keep their AB use below 8
animal daily doses (ADD)/100pigs/day and therefore, pig
producers need preventive measures to reduce disease
without the use of AB. Use of vaccines against major pig
diseases are one way to reduce AB use.
The present study was designed as a national data
collection in order to document a reduced AB
consumption in pig herds after initiating vaccination
against PCV2 and Mycoplasma hyopneumoniae (M hyo).

Table 1. Antibiotic prescriptions during 6 mths before
and after piglet vaccination. From 30 finishing herds.
Antibiotic use
Mean before vacc
Mean with vaccine
Max reduction ADDs
Max reduction in %

ADD/100 pigs/day
High AB
Low AB
4.62
1.83
2.04
1.55
6.36
1.65
77%
100%

For 15 herds, farmers supplied mortality data. Mortality
was reduced in 8 herds, despite reduced AB use. In the
remaining herds, mortality did not change and was low
both before and after vaccination. Some herds with
specific problems experienced more than 50% decrease
in mortality, e.g. by minimising occurrence of tail biting
(Figure. 1).
Figure 1. Mortality in finishers from 15 finishing herds
before and after piglet vaccination.
12
Median
25%-75%
Min-Max

10
8
6
4
2
0
-2

Non

Vac

Results
AB data was collected from 30 herds producing around
185.000 pigs/year together (table 1). Ten herds were
categorised as high AB users, with 3 herds close to the
Vetstat maximum threshold. All high AB users had a
reduction in AB use after vaccination with a mean
reduction of 53% or 2.58 ADD/100 pigs/day. The
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Discussion
This large scale study shows that vaccination against
PCV2 and M hyo can reduce AB use, still keeping the
same mortality level or even with decreased mortality.
Herds with high AB consumption can expect more than
50% reduction.
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Materials and Methods
The study was designed as a before and after (B&A)
study comparing the antibiotic use with and without
PCV2 vaccination. To compensate for the uncertainties
built in B&A studies, a large number of herds were
included. Mortality in finishers was recorded as a
combined measure of health and productivity to monitor
whether reduced AB use could reduce health or
productivity.
After inclusion, the herds began to vaccinate piglets at 35 weeks of age with PCV2 and M hyo vaccine in the
same syringe (FLEXcombo ®, Boehringer Ingelheim).
Piglet producing herds could be included in the study if
they did not yet vaccinate piglets against PCV2, but 13
herds already vaccinated against M hyo. To be included,
the herds should be able to track their piglets though
finishing to facilitate data collection.
Via herd veterinarians, data for AB prescribed for
finishers was drawn from the Vetstat database. B&A
comparison used prescriptions from 6 mths just prior to
start of vaccination compared to 6 mths with vaccines,
leaving out 2 mths transition. With Vetstat formulas,
prescribed AB was re-calculated to ADD/100pigs/day
(ADDs). Based on AB use before vaccination, herds
were categorised as high or low AB, with low AB herds
using less than 2.67 ADDs (1/3 of Vetstat threshold).
Mortality data was retrieved from the farmers.

remaining 20 herds had a low AB use both before and
after vaccination.

% mortality in finishers

1
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Quantification of antimicrobial usage in farm animals: ABcheck a free online web application

1

M Postma1, D Persoons1,3, D Maes 2, J Dewulf1
Ghent University, Faculty of Veterinary Medicine, Department of Reproduction, Obstetrics and Herd Health, Unit of
Veterinary Epidemiology1, Unit Porcine Health Management2, Merelbeke, Belgium, 3Pharma.be, Brussels, Belgium

Introduction
Knowing the magnitude of antimicrobial usage in a herd
is of great importance to implement changes and focus
on prudent use. In order to quantify the antimicrobial
usage on pig, poultry and turkey farms an “antibiotic
check” scoring system has been developed by the
Veterinary Epidemiology Unit of the faculty of
Veterinary Medicine, Ghent University. From June 2011
onwards this system is freely available online
(www.ABcheck.ugent.be), in Dutch, English and French.
A module for ruminants is expected soon.
Materials and Methods
The ABcheck gives farmers, veterinarians and herd
advisors the opportunity to calculate treatment
incidences (TI)(3) on a farm, using herd specific data.
Results are subdivided into treatment incidences per
animal category and can be recalculated to other usage
quantification systems such as the Dutch daily dosage.
Additional information is provided, for example if the
antimicrobial is critically important according to the lists
of World Health Organization (WHO)(1) or World
Organisation for Animal Health (OIE)(2).
The system works totally anonymous, no login is
required. The only information that needs to be provided
by the farmer is the number of animals per production
round, the type of product and the amount used (ml,
liters, grams, kg) and duration of treatment. Herd
specifics like production round duration and weight of
the animals are prefilled, but can be adjusted.
The ABcheck can be used for prophylactic and curative
treatments. If wanted, scores can be saved and reclaimed
after registration. The farmer can see on a graph the
placing of his herd versus other farms in the database.
The database behind the calculator consists of all
antimicrobials registered in Belgium for the specific
animal categories. For each antimicrobial, the animal
daily dose (ADD) was established by taking the average
dosage prescriptions from the product leaflets. Factors
for long acting antimicrobials were estimated from
available scientific research papers. All used ADD’s can
be found on the website.
Results
At the moment data from 20 reproduction, 69 piglet and
36 finisher herds, 47 broiler and one turkey flock are in
the database. The database is dynamic and newly saved
data are added directly to the graphs.
The graphs show a wide variety in antimicrobial usage
amongst pig and poultry herds in Belgium, with
treatment incidences from zero till 275 for reproduction
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animals (Figure 1), nearly zero to almost 1800 for piglets,
zero till 650 for finishers and 50 till 500 for broilers.
The ABcheck has been viewed in over 20 different
countries and gets a lot of interest from diverse people,
because it offers a tool that is highly asked for in the
world of ongoing discussion on antimicrobial usage and
resistance in animals.
Figure 1. ABcheck graph showing treatment incidences
for reproduction animals.

Conclusions and Discussion
The ABcheck offers a free and easy to use tool to
measure antimicrobial usage on farm level, giving a
complete overview and “food” for discussion and
improvement on farmlevel!
References
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Use of a lung scoring method for pigs at slaughter to identify farms with high mean lung scores in the Philippines
AI Alawneh1, TS Barnes1, C Parke1, A Baluyut2, JE David3, E Franciso2, C Iganico2, VG Basinang4, PL Prinsipe4, E
Lapuz3, K Dazo5, E Villar6, PJ Blackall1
1
University of Queensland, Gatton 4343, Queensland, Australia, 2Provincial Government of Pampanga, PVO, San
Fernando City, Pampanga, Philippines, 3Dept Agriculture, Region III, Luzon, Philippines, 4Provincial Government of
Bulacan, PVO, Malolos City, Bulancan, Philippines, 5BAI, Quezon City, Manila, Philippines, 6PCAARRD-DOST, Los
Banos, Laguna, Philippines
Introduction
Respiratory diseases of pigs adversely affect their growth
performance and productivity1. The objectives of this study
were to: a) evaluate the feasibility of a quantitative lung scoring
method2 for the assessment of pneumonia-like lesions (termed
lung lesions and used here as a proxy for respiratory disease) in
clinically healthy grower-finisher pigs (termed pigs for brevity;
average pig weight and age 90 kg and 22 weeks old,
respectively) presented for slaughter in Philippines Region III
slaughterhouses, b) estimate the prevalence of high lung scores
farms based on lung scores of individual animals. This study
provides novel baseline information about the prevalence of
lung lesions in pigs in the Philippines with particular reference
to Bulacan and Pampanga provinces.

Table 1. Total number of pig farms, number of high lung score pig farms and
descriptive statistics of lung scores recorded for pig farms included in this study,
stratified by province and production type.

Conclusions
The overall mean lung score for farms in Region III was high
and the production system was associated with high mean lung
scores at the farm level. It is recommended that potential risk
factors associated with respiratory disease are identified and
further investigated in an attempt to reduce mean lung scores
on Region III pig farms.
Acknowledgements
This project AH/2009/022 is funded by ACIAR and
PCAARRD. The assistance from the Provincial Veterinary
Offices and DA RFU 3- RADDL staff, Region III is
acknowledged.
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Results and discussion
The geographical location of study farms and pig density
(estimated total pig numbers in each province at barangay i.e.
village level) are shown in Figure 1. Descriptive statistics of
mean lung scores are shown in Table 1. The total number of
lungs scored was 1,255 originating from 305 farms. The results
of the Kruskal–Wallis test were significant (χ119.36, d.f 1, P
<0.001); the mean batch lung scores were significantly
different among backyard and commercial farms. The
prevalence of HLS farms was high (30%, 95% CI 25 – 35%).
This is in agreement with the literature1 and shows the
feasibility of adopting a quantitative lung scoring method to
monitor lung lesions in slaughtered pigs in this region. The
results also suggest that some pigs can be infected late in the

Figure 1. Map of Bulacan and Pampanga provinces in the Philippines Region III
showing the location of pig farms (blue dots) superimposed on a density plot of
total number of pigs estimated by Philippines Bureau of Agriculture Statistics
(BAS). Densities are expressed as the total number of pigs per km2 .
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Materials and methods
The study was conducted between 1st October 2011 and 31st
January 2012 in Region III (Bulacan and Pampanga Provinces).
Multistage stratified random sampling was used to select
calendar days (n=78) and slaughterhouses (n=33, one
slaughterhouse visit per calendar day) in each province (i.e.
sampling fame). Systematic random sampling was used to
select pigs for lung scoring (i.e. sampling units). The lungs
were palpated and visually appraised to detect lesions of
pneumonia (dark purplish areas of consolidations, swollen or
tapering edges, etc). To remove inter-assessor variability in
lung score, all lung scores were conducted by one experienced
project-trained Filipino veterinarian. The percentile distribution
of mean lung scores of all pigs slaughtered on a given
slaughterhouse visit and originating from the same farm
(termed ‘batch’) was calculated. Mean lung scores of
slaughtered batches originating from commercial and backyard
farms were compared using a Kruskal–Wallis test. Batches
were then aggregated to the farm level. Arbitrarily, farms with
a mean lung score greater than the mean of all farms (12/55)
were classified as High Lung Score (HLS) farms. The
prevalence of HLS farms and confidence intervals was
estimated using a logistic regression model.

cycle developing lesions close to slaughter. Compared with
backyard farms, commercial farms were three times more
likely to have mean lung scores values higher than the mean of
all farms (OR 3.14 95% CI 1.91 – 5.21; P<0.001). This
demonstrates the effect of production system on respiratory
disease dynamics in the study farms.
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Evaluation of the efficacy and production benefits of Improvac in male pigs raised under commercial field
conditions in the Czech Republic
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Sevaron Counselling, Brno, Czech Republic, linda@sevaron.cz
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Introduction
The objective of this study was to evaluate the efficacy
of using Improvac in the commercial field conditions
in the Czech Republic, and to compare growth, feed
conversion efficiency, and carcasses quality of Improvac
treated boars with surgical castrated pigs.
Materials and Methods
A total of 226 male pigs were enrolled on the study, 112
pigs were surgically castrated in the first week of life,
114 were allocated to the group to be vaccinated with
Improvac. These boars were vaccinated when aged 12
weeks and revaccinated at age of 24 weeks. Pigs were
slaughtered 30 days after second vaccination. All pigs
were fed the same commercial rations until slaughter.
The impact of Improvac vaccination on the following
characteristics was examined: body weight, average daily
gain (ADG), feed conversion ratio (FCR), cold carcass
weights, lean meat percentage, and mortality during
whole fattening period (1).
Results
Differences in mortality in suckling and growing piglets
were significantly different with the huge benefit of
Improvac group. Compared with barrows, mortality in
suckling and growing piglets was nearly 7.3% and 1.9%
lower in vaccinated pigs respectively. There was no
difference in ADG between surgically castrated pigs and
vaccinated pigs during the fattening period but there was
a significant difference in feed conversion ratio between
barrows and vaccinated pigs during the same period.
During the fattening period, the feed conversion ratio of
vaccinated pigs (2.94) was 8.4% lower than for barrows
(3.21). There were no differences in hot and cold carcass
weights or P2 backfat between surgical castrates and
Improvac group. However, there were significant
differences in loin muscle thickness and lean meat
percentage between barrows and vaccinated pigs. In
vaccinated pigs, loin muscle thickness was almost 7%
higher and meat percentage was 2.7% higher compared
with barrows.
Discussion
Vaccination with two doses of Improvac is safe and,
compared with surgically castrated pigs, reduced FCR
during fattening period. Vaccination had no adverse
effects on carcasses quality but resulted in a significant
increase in loin muscle thickness and lean meat
percentage. At slaughter, four weeks after the second
vaccination with Improvac, immunocastration results in
excellent control of boar taint.
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Table 1. Mortality and main performance parameters of
Improvac vaccinated boars versus parameters surgically
castrated pigs
Parameter
Total
(No.)
Weaned
(No.)
Mortality
(%)
Weaning weight (kg)
Mortality
(%)

Improvac group
Suckling piglets

Barrows

114

112

105

95

7.89

15.18

7.72
Growing piglets
4.39

7.49
6.25

Finishing pigs
Total
(No.)
Mortality
(%)
ADG
(g)
FCR
(kg/kg)
Body weight
(kg)
Lean meat
(%)

100

88

1

0

785

784

2.94

3.21

125.3

125.5

56.93

54.22

References
1. Gispert M, Ángels Oliver M, Velarde A, Suarez P.,
Pérez J, Font i Furnols M; (2010) Meat Sci.;85:664670
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Incidence of PSE by using electric rod in lairage of slaughterhouse in Korea
EY Koe 1, HK Jeong1, DK Lee1, CW Yoon2, JH Han2
Dodram Pig Farmer’s Cooperative, Icheon city, Gyeonggi-do, Republic of Korea
2
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon,
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Introduction
The pale, soft, exudative (PSE) pork causes enormous
economic losses by reducing comsumer's desire to
purchase and causing excessive loss of pork. The PSE
condition of porcine has been associated with electric
conductivity.1,2 In relation to the stress during marketing,
which is an important element affecting the quality of
pork3, in many cases electric rods are used for loading to
and unloading from out-going vehicles. The purpose of
this study was to check the incidence of PSE at
processing plants when using or not using electric rods
under the same conditions and to reduce the incidence of
PSE by utilizing the results as the basic data for
management of quality of market pigs at hog farms and
slaughter houses.
Materials and methods
The experimental groups were divided with electric rod
group and non electric rod group. The electric group(A)
consisted of 409 heads from 7 farms used electric rods
when driving and unloading at the lairage, and the
another group(B) was 416 heads from 7 farms non using
electric rods gave the least stress even when driving. We
checked the incidence of PSE at processing plants.
Results
Table 1. Incidence of PSE by using of electric rods
Group

Positive

Negative

%

1

67

5

62

7.5

2

64

5

59

7.8

3

45

2

43

4.4

4

60

8

52

13.3

5

60

8

52

13.3

6

53

4

49

7.5

7

60

4

56

6.7

subtotal

409

36

373

8.8

1

61

2

59

3.3

2

61

4

58

6.6

3

60

4

56

6.7

4

36

3

33

8.3

5

67

0

67

0

6

65

2

62

3.1

7

66

5

61

7.6

416

20

396

subtotal

P value (< 0.05)

Discussion
It was shown that there was significant differences in the
incidence of PSE between group using electric rods and
the another group not using electric rods, and it could be
known that the use of electric rods (containing with
driving rods) has a great impact on the expression of PSE
considering the distribution process. Considering the
claims of pork returned back to processing plants due to
occurrence of PSE, it is thought that the regulation plans
on suspension of use of electric rods and the substitute
management methods will be needed for feeding
management and enhancement of pork quality and
reduction of production cost.
References
1. Briskey RG,; 1964, Adv Food Res 13:89-178.
2. Lee S et al.; 2000, Meat Sci 55:385-389.
3. Dildey D D et al,; 1970, J Anim Sci 31:681-685
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Group A was showed PSE ratio from 4.4% to 13.3%(ave
8.8%), and Group B was showed PSE ratio from 0% to
8.3%(ave 4.8%), respectively. The PSE incidence of
Group B is lower than that of Group A
significantly(P<0.05). Therefore, using electric rod is
highly correlated to the incidence of PSE pork.
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Incidence of PSE
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Figure 1. Histogram of PSE incidence by using of
electric rods.
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Prevalence and O-serogroups of VTEC from retail fresh meat in Hanoi, Vietnam
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Introduction
Verotoxin producing Escherichia coli (VTEC) are found
in the intestinal tract and shed in the faeces of a wide
variety of animal species, but do not usually cause
disease. VTEC are transmitted to humans through the
ingestion of food or water contaminated with animal
faeces or through contact with the infected animals or
their environment. Food animals can be infected with
VTEC on-farm, and may also become contaminated
during slaughter. VTEC refers to the E. coli that produce
at least 1 member of a class of potent toxin called Shiga
toxins (Stx). VTEC is commonly classified into two
major groups, O157 and non O157 (Gyles, 2007).
There are very few studies have examined prevalence of
VTEC in animals in Vietnam and no data available for
VTEC from fresh meat. E. coli strains harboring the
stx2e gene were found in piglets showing clinical signs
of edema disease (Thuy et al, 2010). VTEC, including
O157 and non O157 serotypes were found in healthy
buffaloes, cattle, and goats (Vu-Khac et al, 2008). The
objectives of the present study were therefore to
determine the prevalence and O-serogroups of VTEC
isolated from retail fresh meat in Hanoi, Viet Nam.
Materials and Methods
Samples (n=100) of retail raw meat (beef, pork and
chicken) were collected directly from open markets in
Hanoi. The procedures for sample preparations, isolation
and identification of VTEC were performed according to
OIE Reference Laboratory for E. coli (Université de
Montréal, Canada) with some modifications. PCR tests
for rapid screening were applied to amplify DNAs
coding for some virulence factors, including VT1, VT2
and eae genes. O-serotyping was tested by slide
agglutination test using O-antisera (Denka, Seiken Co.,
Ltd, Niigata, Japan). Chi test was used to prove that the
groups had significant difference.
Results
The present study demonstrated that meats commonly
retailed in marketplaces in Hanoi were heavily
contaminated with VTEC of which these bacteria were
isolated significantly more often from pork (43.75%)
than from chicken (33.33%) and beef (22.86%) (P>0.05).
A total of fourteen O-serogroups of VTEC isolates were
determined. However, none of the isolates obtained
belong to O157.
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Figure 1. Prevalence of VTEC-positive samples among
tested samples

Table 1. Distribution of O-serogroups among VTEC
isolates
Types of
samples

# of VTEC
isolates

Pork

18

Beef

8

Chicken

12

O serogroup

# of isolates

%

O1
O8
O18
O103
O143
O148
O159
O166
ONT
O8
O125
O1
O15
O28ae
O152
O158
O169

2
4
2
2
2
1
1
2
2
6
2
2
3
2
2
1
2

11.1
22.2
11.1
11.1
11.1
5.6
5.6
11.1
11.1
75.0
25.0
16.7
25.0
16.7
16.7
8.3
16.7

Conclusions and Discussion
This finding suggests that further studies need to be
conducted to determine the possible linkages between
pathogenic E. coli isolates recovered from on-farm food
animals and meat at marketplaces.
References
1. Gyles CL., 2007, J Anim Sci. 85 (13 Suppl): E45-62.
2. Thuy, ND et al., 2010, Proceedings of the 21 st IPVS
Congress, 766.
3. Vu-Khac H et al., 2008, Vet Microbiol. 25, 126(4):
356-63.
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Comparative evaluation of lung consolidation and chronic pleuritis, using the new Slaughterhouse
Pleuritis Evaluation System (SPES)
Palacios A.J.1,Mendoza A.G.2
MSD Animal Health. 2Cd. Obregón Son.
juan.manuel.palacios@merck.com
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Material and Methods
At the abattoir, 1,654 lungs were assessed from pigs
originating from 26 farms in four states of Mexico. The
lung consolidation percentage was evaluated as
follows: % consolidation = A (0.04) + B(0.09) + C(0.25)
+ D (0.07) + E (0.15) + F(0.35) + G (0.05) in which A, B
and C are the left apical, cardiac and diaphragmatic
lobes; D, E and F are the right apical, cardiac and
diaphragmatic lobes respectively, and G represents the
intermediate lobe. The SPES method assesses lesions
using the following grid.
Score
0
1
2

The SPES value describes the degree of pleuritis, and the
APP index describes the prevalence and severity of
dorso-caudal lesions. Data were analyzed in combination.
SPES = sum of pleural lesion values divided by the
number of lungs examined, and the APP Index =
frequency of dorso-caudal lesions (arithmetic mean of
lesions grade 2,3 and 4). Regression analysis was used to
determine the correlation between both methods, using
the SPSS V. 15.0 statistics software.

Mexico State
Sonora
Puebla
Veracruz
Jalisco

n
962
489
122
81

Consolidation %
3.92
6.89
6.91
2.03

App Index
0.4
0.75
0.6
0.04

Range
0.09 - 1.591
0.33 - 1.133
0.2 - 1.02

Graph 1. shows the correlation between the two methods.
Graph 1 Plot of the correlation between methods
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Conclusions and Discussion Of the lungs examined
post-mortem, 21.3% showed lesions suggestive of
pleuropneumonia caused by Actinobacillus spp. This
technique enables those farms to be identified which
have a chronic App problem affecting production
parameters, even though the pigs show no clinical signs
of the disease. A correlation R20.897 between the two
methods was calculated, which makes it feasible to
monitor disease control. The use of SPES allows the
quantitative evaluation of pleuritis lesions and thus a way
of assessing the effects of management measures
designed to control the disease4.
References
1. Dottori M. et al. Large Anim. Rev.2007 13:161165
2. Dottori M. et al. Procc. 20th IPVS Congress pp 230
3. Merialdi G. et al. Procc. 20th IPVS Congress pp 380
4. Meyns T. et al. The Vet. J. 187 (2011) 388- 392
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Table 2. Consolidation and App index per state.
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3

Lesion
No lesion
Ventro-cranial lesion: pleural adhesions between lobes or
at ventral border of lobes
Dorso-caudal unilateral lesion (not diffuse)
As 2, but lesions are bilateral or unilateral and more
extensive (≥1/3 of one diaphragmatic lobe)
More extensive severe bilateral lesions (≥1/3 of both
diaphragmatic lobes)

Results
Table 2 shows the average values for the percentage of
lung consolidation and App index for each state.

SPES

Introduction
There are different methods of evaluating pig lung
lesions at the slaughterhouse, most of them focusing on
consolidation, suggestive of an infection by Mycoplasma
spp or enzootic pneumonia. These lesions usually have
an antero-ventral distribution. However, those produced
by Actinobacillus pleuropneumoniae (App) are necrotic
or pleuritic. A new method for evaluating damage caused
by App was proposed in 2007 which assessed different
degrees of lesion. It was called the Slaughterhouse
Pleuritis Evaluation System (SPES)1,2. The current study
compared a percentage lung consolidation technique
with the SPES method.
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Introduction
Campylobacteriosis is recognized as a leading cause of
human bacterial infectious intestinal disease in the EU1.
Since Campylobacter (C.) spp. are transmitted primarily
through food of animal origin, the presence of
antimicrobial drug-resistant Campylobacter in raw meat
has important public health implications. The purpose of
the study was to evaluate the prevalence and the
antimicrobial resistant pattern of C. coli isolated from
liver surfaces in order to estimate the risk of the
consumer being infected with this zoonotic agent by
offal of porcine origin.

Campylobacter spp. has important public health
implications, because both are the drugs of choice for
complicated Campylobacter infections in humans6.
Table 1. In vitro resistance of C. coli isolated from liver
surfaces of slaughtered pigs

Materials and Methods
In a slaughterhouse in Lower Saxony, 1,500 surfaces of
pig livers from 50 herds were swabbed during
slaughtering process. Swabs were placed in Bolton-Broth
and cultured on modified mCCDA, microaerobically.
The identity was verified by PCR. Specific primers were
used for the genus Campylobacter2 and the species
C. coli3 and C. jejuni4. Multi-locus sequence typing
(MLST) was performed by sequencing the seven
housekeeping genes of 20 C. coli isolates: aspA
(aspartase A), glnA (glutamine syntetase), gltA (citrate
synthase), glyA (serine hydroxymethyl-transferase), pgm
(phosphor-glucomutase), tkt (trans-ketolase), and uncA
(ATP synthase α subunit). The antimicrobial
susceptibility was tested by the broth dilution method.
Results
Out of 1,500 swabs, 147 (9.8%) were positive for
Campylobacter spp., with C. coli as the predominant
species (76.2%), followed by C. jejuni (21.1%). Four
isolates could not be differentiated. Ten different
sequence types (STs) were idendified by MLST. Based
on the chosen breakpoints, the highest resistant rate was
recognized for trimethoprim/sulphamethoxazole (45%),
followed by ciprofloxacin (30%), tetracycline (20%) and
erythromycin (20%) (Tab. 1).
Conclusions and Discussion
C. coli was detected on the surface of nearly 10% of
1,500 investigated livers. Three of the ten STs shared
STs with reported human isolates5 (ST-854, ST-830, ST5162) indicating that C. coli with porcine origin has the
potential to cause disease in humans. 30% of the isolates
were resistant to ciprofloxacin. Besides, 20% of the
investigated strains showed resistance to erythromycin.
Resistance to fluoroquinolones and macrolides in
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Determination of avermectin residues in swine muscle by ultra-performance liquid chromatographytandem mass spectrometry
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Introduction
Avermectin endectocies are used for the treatment
against a variety of nematode and arthropod parasites.
Avermectins include abamectin(ABA), doramectin(DOR), ivermectin(IVM), emamectin(EMA), eprinomectin(EPR) and selamectin(SELA). Ivermecin was the
first avermectins product ro be licensed for use about 20
years ago. A number of alternative products such abamectin, doramectin, emamecin, eprinomectin, moxidectin
ans selamectin gave been marketed since. In this paper, a
new UPLC-MS/MS(ultra performance liquid chromatography coupled to tandem mass spectrometry) method
was developed and validated to detect avermectins in
food of animal origin.

References
1. Michelle Whelan et al.: 2010, J chromatography A
1217: 4612-4622.
2. David A. Durden :2007, J chromatography B 850:
134-146.
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Results
The assay was linear with very good correlation
coefficients (r2>0.999) from 1 to 100 ng/g. Recoveries of
these drugs at 1X Korea MRL in muscle were 95.7 % for
eprinomectin, 93.2 % for doramectin, 85 % for
ivermectin, 81.7 % for abamectin, and 91.3 % for
moxidectin, respectively. The percent relative standard
deviation for the described method was less than 15 %
over the range of concentrations studied. The limits of
quantification (LOQ) were from 3.24 to 17.5 ng/g.

Conclusions and Discussion
The LC-MS/MS method provides a sensitive and reliable
procedure for the determination of avermectins in swine
muscle. The simple extraction procedure involves a very
short sample preparation time and a high sample
throughout with acceptable recoveries, making the
method very suitable for routine analysis.
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Materials and Methods
6 avermectins were extracted with acetonitrile twice ,
mixed with DW and cleaned up with C18 SPE cartridge.
After evaporation, the eluents were dried under nitrogen.
Then, the residue dissolved in 500 ul mobile phase
solution. The residues was analyzed UPLC-MS/MS,
using a mobile phase A/mobile phase B(10:90,) on a C18
reversed phase column. Mass spectral acquisition was
achieved in multiple reaction monitoring (MRM) in
positive ion mode to provide a high degree of sensitivity.
The transitions (precursor to product) monitored were
m/z 914.87→330.3 and 186.2 for eprinomectin, m/z
916.76→593.2 and 331.3 for doramectin, m/z
892.76→569.4 and 307.4 for ivermectin, m/z
890.75→567.5 and 305.3 for abamectin, m/z
770.62→626.5 and 203.2 for selamectin, and m/z
640.48→528.4 and 498.4 for moxidectin.

Figure 1. LC-MS/MS chromatograms of 6 avermectins
in spiked swine muscle and matrix standard at 1X MRL
concentration
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Introduction
The safety of foods of animal origin in Korea is a shared
responsibility between two government agencies, such as
Animal, Plant & Fisheries Quarantine Inspection Agency
(QIA), and Korean Food and Drug Administration
(KFDA). QIA is responsible for ensuring the safety of
animal products such as meat, milk and eggs from foodproducing animal treated with veterinary drugs.
Materials and Methods
To this end, QIA conducts comprehensive scientific
reviews of veterinary drugs before they are approved for
sale in this country and establishes maximum residue
limits (MRLs), withdrawal periods for edible tissues,
withholding times for milk and regulatory analytical
methods as part of approval process.
Results
MRLs are finally set by KFDA on the advice of QIA.
QIA provides KFDA with the scientific information on
MRLs, along with other information on marker residues,
target tissues and the analytical methodology for the
veterinary drug residues. QIA incorporates all the
information on MRLs and the analytical methodology
into the Korean National Residue Program (KNRP).
National level survey was initiated in the early 1990s,
following concerns about sulfamethazine residues in
exported pork. KNRP was established under the National
Residue Survey Directive 1996 for the purpose of
monitoring and reporting the level of veterinary drugs
and contaminants in foods of animal origin. The overall
operational system is shown in Figure 1. Regulatory
samples to ensure compliance with MRLs are collected
by local veterinary inspectors and screened and
confirmed in laboratories of local veterinary services.
Tests for residues are conducted using microbiological
screening methods, microbial receptor assay (Charm II
Test) and confirmatory analytical methods such as HPLC
and LC/MS developed or approved by QIA. An
exploratory program is conducted by QIA to find the
occurrence of residues for which no MRLs have been
established in Korea. The average veterinary drug
residue violation rate of meat in 2011 was 0.13%. The
residue violation rates of animal species were 0.1% for
cattle, 0.16% for pig and 0.1% for chicken, respectively.
The most detected antibacterial residues in pork were
enrofloxacin/ciprofloxacin, penicillins and sufathiazole.
Annual violations of KNRP for the years ‘03-‘11 are
shown in Figure 2.

842 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Figure 1. The operational system of KNRP

Figure 2. Annual violations of KNRP for the years ‘03-‘11

Conclusions and Discussion
There are also progressive processes for improving
national residue monitoring programs, analytical
methodologies and management of violative producers.
Recently, the priority of veterinary drugs and
contaminants for KNRP has been established using by
the concept of risk assessment. A comprehensive multiresidue screening method by high performance liquid
chromatography coupled to time of mass spectrometry in
the meat samples has been developed. For the
improvement of the microbiological screening assay
which is currently used for KNRP, target tissue, the
sensitivity and specificity will be re-evaluated. Further
research for the development of a fast, sensitive, high
throughput and cost effective screening methods using
biosensors coupled to optical detection are new challenge
for the residue test of imported and domestic animal
products in Republic of Korea.
References
1. Ministry for Food, Agriculture, Forestry and Fisheries,
1996, Korean National Residue Survey Directive
2. Korean National Residue Program, 2011,
http://www.qia.go.kr/
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Introduction
Several anti-parasitic drugs are licensed for treating
helminthes infections in food-producing animals. These
can be broadly classified as nematicides, flukicides and
endectocides. Only a limited number of anthelmintics
such as fenbendazole, febantel and etc. have a maximum
residue limit (MRL) in Korea. To monitor anthelmintic
drugs in porcine liver, the confirmation method has been
developed for the determination of 26 drug residues (14
benzimidazoles and 12 others) using QuEChERS-type
extraction method and liquid chromatography tandem
mass spectrometry.
Materials and Methods
The 2g samples were fortified with internal standard and
added NaCl 1g and water. The samples were extracted
with acetonitrile containing 1% acetic acid.
After centrifuging, the extracts were transferred to a
dispersive-SPE cleanup kit. The supernatant was
transferred to a glass and concentrated under nitrogen.
The concentrates were eluted using 500ul DMSO and
analyzed by liquid chromatography system, using 20mM
ammonium formate and 0.1% formic acid in water and
0.2 % formic acid in methanol gradient on a C18 reversed
phase column. Mass spectral acquisition was achieved in
an electrospray negative ion mode for 6 analytes and
positive ion mode for 20 analytes by applying multiple
reactions monitoring of 2 or 3 fragment ion transitions.
The calibration was performed in a matrix and the
interference effect of matrix on the ionization was
effectively eliminated.

Figure 1. Extracted ion chromatograms of 26 anthelmintics in spiked liver.

Table 1. Detection results of anthelmintic drug residues
in domestic porcine livers
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Conclusions and Discussion
A LC-MS/MS detection was developed and validated
for the simultaneous analysis of anthelmintic drug
residues in porcine liver. The suitability of the method
has been assessed through application incurred liver
samples. Therefore, the method provides a reliable
method for the determination of anthelmintic drug
residues in porcine liver.
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Results
Good linear relationship (R2>0.99) was observed within
the concentration level of 25 ~ 10,000 ppb according to
each MRL. Average recoveries at 0.5X, 1X, 2X MRL
level in porcine liver were 53.0-134.7%, 51.2-127.4%
and 46.5-130.9%, respectively. The percent relative
standard deviation for the described method was less
than 15.0%. This method highlights how quick, easy,
cheap, effective and rugged the QuEChERS extraction
method. The combination of removing water, proteins,
fat and contaminants, and extracting the analytes in one
step reduce the extraction time significantly while
maintaining high recoveries. In the total of 101 porcine
liver samples, Fenbendazole(FBZ), oxfendazole (OFZ),
and Oxfendazoe sulfone (OFZ-SO2) were detected from
19 porcine livers at levels of 3.6~335, 1.8~2.6 and
0.9~137 ng/g, respectively. Particularly, one of porcine

livers was detected in 879 ng/g, the sum of FBZ and
OFZ-SO2 exceeding MRL level.
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Introduction
Salmonelosis is an important enteric disease in human beings
with major frequency reported in developed countries1. Chile
is recognized for supporting pork exports, with an increase of
38 % per year within the last five years and where a rigorous
application of All-In-All-Out swine production system is
applied. Although antibiotics can be supplied to animals in
such as therapy, control, prevention or growth promoters3, the
employment of subtherapeutic doses in animal feeds is a
practice that favors the appearance and dissemination of
antibiotic resistant strains in the environment and also in food
chain.
Materials and Methods
Twenty-nine pork production companies from six different
regions were selected, in order to obtain a total of 850 pooled
fecal samples. Ten pools were collected from each swine
farm, where each pool was composed of fecal material from 5
randomly selected finishing pigs. All samples were processed
as described at the ISO 6579:2002/Damd1. Confirmed
Salmonella spp. isolates were serogruped by the Chilean
Public Health Institute. Antibiotic susceptibility test was
performed by disk diffusion method according to CLSI
(2008) with the following antimicrobials and their potencies:
amoxicilin (25 μg), ampicilin (10 μg), cefotaxime (30 μg),
ceftiofur (30 μg), streptomycin (10 μg), gentamicin (10 μg),
sulfonamide (300 μg), trimethoprim (5 μg), sulfatrimethoprim (25 μg), nalidixic acid (30 μg), norfloxacin (10 μg),
florfenicol (30 μg) and tetracycline (10 μg). All strains
resistant to at least one antibiotic were screened by PCR for
the presence of class 1 and 2 integrons according to
previously described methods2, 4, 5.
Results
One hundred seventy-four strains of Salmonella spp. were
isolated from 12 of 29 companies where the most frequent
serotypes found were: Salmonella.(S) Infantis, S.
Typhimurium and S. Anatum, followed by S. Heidelberg, S.
Derby, S. Enteritidis, S. Mbandaka and S. Bredeney. Seventythree strains (42 %) were resistance to at least one of the
tested antibiotics where the most common profiles were
resistance to: sulfonamide (27 strains), sulfonamide and
florfenicol (18 strains), sulfonamide and nalidixic acid (5
strains) and sulfonamide, nalidixic acid and tetracycline (4
strains). Figure 1 shows a strong association between regions
V, Anatum serotype and company I, as well as companies J,
K and L with regions VIII and IX. Companies C and E are
related to serotypes S. Enterica and S. Bredeney while
companies A, B and D are closed to S. Heidelberg and
Metropolitan Region. None of the 174 strains were positive
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for class 1 and 2 integrons, so the DNAr 16S from all the
strains was amplified to validate the results.
Figure 1. Multiple correspondence analyses between serotype, company and region of origin. Serotypes in red: (1)
Typhimurium, (2) Infantis, (3) Anatum, (4) Heidelberg, (5)
Derby, (6), Enterica, (7) Mbandaka, (8) Bredeney, (9) Otros.
Companies in blue: A, B, C, D, E, F, G, H, I, J, K, and L.
Regions in yellow: V, RM, VI, VIII, and IX.
Conclusions and Discussion
The present results suggest that there are intermediate
geographical regions, between areas of high rate of isolates,
where they keep having low margins of Salmonella spp.
isolated from pigs. This effect could depend on factors such
as climate change, population growth, behavior, management
of public health policies to prevent and control disease, actual
resistance patterns, and different technologies being used.
About half of intensive swine production companies studied
have at least one positive sample for Salmonella spp. and
although there is not a characteristic resistance pattern at each
geographic region, it is possible to infer a trend of some
companies to present greater resistance to antibiotics such as
streptomycin, florfenicol and tetracycline, showing no
presence of class 1 and 2 integrons which suggest another
possible location of these resistance genes into the bacterial
genome.
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Conclusions and Discussion
Overall, the epidemiological situation in Shanghai appears to
be similar to that in the EU, although this conclusion is based
on only a limited sample of the Shanghai animal farm
environment. Biosecurity measures should be considered to
combat the higher rate of Salmonella contamination in the
warmer months, but restrictions to transmission from the
faeces to the soil form a more important priority in the
context of present local production conditions.
Acknowledgement
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Results
In November 2008, the most prevalent pathogen in the pig
farms was O157 which was isolated in 83.3% of the farms,
followed by Campylobacter (26.5%), L. monocytogenes
(5.8%) and Salmonella (2.9%). O157 was significantly
commoner in soil and faeces than in either water or feed. The
presence of O157 in the soil probably resulted from leaching
from animal faeces. The implication is that the soil in the
environment where animals are fed is a critical focus of any
disinfection strategy. In May 2009, Salmonella was isolated
from 62.5% of the pig farms; both Campylobacter and O157
were present in 9.7% of the farms, and L. monocytogenes in
7.5%. The overall level of contamination of the four
pathogens in faeces and water was significantly higher than in
either the feed or the soil. At the same time in the poultry
farms, Salmonella was also the most prevalent of the four
pathogens (19.5% of farms), followed by O157 and L.
monocytogenes (8.6%) and Campylobacter (5.7%). Faecal
materials represented the most highly contaminated samples
on these poultry farms. In November 2009, O157 was present
in 73.7% of the pig farms, followed by Campylobacter
(6.3%), Salmonella (2.3%) and L. monocytogenes (2.3%). All
the pig farms were positive for at least one of the pathogens.
O157 was isolated in 81.2% of the poultry farms. Two
poultry farms harboured none of the four pathogens, four just
one pathogen and ten two or more of the pathogens. The
distribution of the four food-borne pathogens over time, space
and sample type is summarized in Figure 1. Both rates of soil
and faecal O157 contamination were significantly higher than
those of either water or feed. The isolation of both L.
monocytogenes and Campylobacter from animal faeces was
more frequent than from any of the other three sample types,
but no statistically significant difference in this frequency

Figure.1. The four foodborne pathogens distribution in different types
of samples during three sampling time.
1: pig farms in November of 2008; 2: pig farms from May to June in
2009; 3: pig farms in November of 2009; 4: poultry farms from May to
June in 2009; 5: poultry farms in November of 2009.
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Materials and Methods
A total of 599 samples (including feed and faecal materials,
and soil and water samples) was assembled from twenty-two
pig and sixteen poultry farms in nine districts located in the
Shanghai suburban area. Three separate sampling periods
were chosen: November (2008 and 2009) and May-June
(2009). All samples were transported on ice to the laboratory
for the detection of E. coli O157, L. monocytogenes,
Salmonella spp. and Campylobacter spp. according to the
national standard.

applied to Salmonella. O157 was most prevalent pathogen in
November 2008 and November 2009, while Salmonella
dominated in the period May-June 2009.

POSITIVE(%)

Introduction
The occurrence of infection at the farm end of the food safety
continuum is of particular importance for the development of
an effective system of food safety intervention. As yet, no
attempt has been made to monitor the presence of the foodborne pathogens in the animal farms situated in the suburbs of
Shanghai. Our objective therefore, was to describe the
occurrence of E. coli O157, L. monocytogenes, Salmonella
spp. and Campylobacter spp. in this environment, and to
investigate whether there is any association between
microbial contamination and either the type and time of year
of sampling or the type of farm.
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Materials and Methods
A questionnaire was conducted with 5 different
companies on 189 Brazilian farms in different regions to
identify risk factors of infection from Salmonella sp.
These variables were used by the intervention simulation
model. The seroprevalence of Salmonella at the abattoir
is the dependent variable. The responses to the
questionnaire are the independent variables. The
association of the results was analyzed by logistic
regression to identify risk factors in each integrator
company. The estimated parameters were used to
conduct three simulations; 1) represents the best
combination of variables (values or protective conditions
for the infection), 2) represents the worst combination
(values or risk conditions for the infection) and 3) used
the mode for each company (real field situation observed
in this study). Salmonella prevalence was evaluated from
seroprevalence at the slaughterhouse using the LPS
ELISA.
Results
The mathematical simulation model calculated the
seroprevalence of Salmonella at the slaughterhouse
depending on the input of the level of risk factors (Chart
1). The level of risk was determined from the qualitative
and quantitative values derived from the questionnaires.
Simulation 1 demonstrates the lowest seroprevalence
values which were obtained when risk factors were given
the lowest scores, the least risk of transmission.
Simulation 2 demonstrates the worst risk factors that
contribute to the highest seroprevalence. Simulation 3
was included to simulate a closer representation of the
most frequent risk factors and uses the mode values.3
The concept of combinatorial analysis is also used in
addition to mode values to simulate different conditions
of risk and protection.4
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Chart 1. Salmonella seroprevalence (%) of 5 companies
comparing the 3 simulation models.

Salmonella seroprevalence (%)

Introduction
Given that the evaluation of risk factors is a recognized
tool in the disease control programs, we suggest in this
work the simulation of intervention models by
identifying a set of risk variables. This tool implements
control programs targeting the proposals for intervention
on farms with use of mathematical models and thus
optimizing resources and time for the evaluation of the
intervention proposal.1,2 The objective of this study was
to demonstrate the efficacy of a mathematical model as
an aid in selecting intervention methods that decrease
Salmonella seroprevalence at the slaughterhouse.
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Discussion
Similar models are being used to evaluate the
transmission of Salmonella sp. in grow/finish herds and
from farrow to finish.5,6,7 This study demonstrates a
trend that correlates high risk factors with high
Salmonella seroprevalence at the slaughterhouse. This
tool, still fairly new to this purpose, needs to be further
evaluated and compared with assessments of intervention
in the field in order to validate the proposed
methodology.
References
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Introduction
Porcine Circovirus type 2 (PCV2) is the cause of multiple
swine diseases recently grouped and referred to as Porcine
Circovirus Associated Diseases (PCVAD). Losses due to
PCVAD, including high mortality rates, reduced Average
Daily Gain and slaughter weights, have led to the search
for solutions, in particular by vaccination.
A 2,000-sow commercial farm in the Visayas, Philippines
started using a 1-dose PCV2 piglet vaccine as early as
2007, which brought improvements in morbidity &
mortality as well as in production. In 2010, a recurrence of
respiratory diseases in the growers and finishers prompted
a rethink of health management measures including PCV2
vaccination. It was suspected that the single PCV2 piglet
dose was failing to protect pigs throughout the growing
period, opening the way for later infections, and thus
affecting growth rates. Because of these concerns, it was
decided to compare the efficacy of the 1-dose PCV2
regime with a 2-dose piglet program. The aim of this study
was to assess the economic significance of moving from a
1-dose to a 2-dose PCV2 piglet vaccination program.

age (Circumvent PCV), and those of Group B were
vaccinated once at around 3 weeks old (Circoflex), i.e.
the existing program.
It should be noted that pigs with greater final weights
attract a premium price, the cut-off being 95 kg: Php80/kg
liveweight for pigs 95kg, Php75/kg for pigs <95kg.

Materials and Methods
The trial took place between July and November 2010.
Piglets were assigned to one of two treatment groups:
Group A pigs were vaccinated twice at 3 & 6 weeks of

Conclusions and discussion
The comparison between the two programs showed that
the 2-dose piglet vaccination regime was worthwhile in
economic terms.

Results
The results are shown in Tables 1 to 3. Group A had a
higher percentage of heavier pigs, 74% (174 of 236 pigs)
than Group B with 73% (176 of 241 pigs). The Average
Final Weight of Group A pigs was 100.49 kg compared
to 98.22 kg for Group B pigs.
Group A achieved better profitability. Although Group A had
fewer pigs to sell, each pig fetched Php77 more on average,
because of the greater percentage of heavier pigs. The
average selling price of Group A pigs was Php7,504
compared to Group B, Php 7,428.
The extra cost of vaccination for Group A was Php 30.
Even taking account of this greater investment, the net benefit
in profitability for Group A over Group B was Php47.

Table 1. Distribution (%) of final weight of pigs (kg)
Weight Class

%
26%
74%

n

%

65
176
241

27%
73%

Group B
Average Final
Weight kg
83.51
98.22
94.25

Total Final
Weight kg
5,428
17,287
22,715

Table 2. Price difference between <95 kg and >95kg pigs (1USD: 44Php)
Weight
Class
<95kg
≥95kg
N
Av./ pig

Group A
Total Final
Selling
Weight kg
Price Php
4,962
372,150
17,486
1,398,880
236 pigs
1,771,030
7,504.36

Group B
Total Final
Selling
Weight kg
Price Php
5,428
407,100
17,287
1,382,960
241 pigs
1,790,060
7,427.63

Difference
(34,950)
15,920
77

Group A sold fewer low weight pigs
Group A sold more high weight pigs
Group A had fewer pigs to be sold but had a
higher average selling price per pig (+Php 77)

Table 3. Selling Price Less Vaccine Cost Per Pig
n (Start of Trial)
Cost of Vaccination per Pig
n (Harvest Pigs)
Average Selling Price/ Pig
Selling Price / Pig
less Vaccine Cost

Group A 2-dose
356
120.00
236
7,504.36

Group B 1-dose
263
90.00
241
7,427.63

Difference
30

7,384.36

7,337.63

47

77

Extra vaccine cost (+Php30)for a 2-dose program
Better Selling Price (+Php77)with a 2-dose program
Net gain (+Php47) with a 2-dose program.
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62
174
236

Total Final
Weight kg
4,962
17,486
22,448
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<95kg
≥95kg
Total

n

Group A
Average Final
Weight kg
80.03
100.49
95.12
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Introduction
Porcine circovirus associated diseases (PCVAD) include
all the conditions that had been linked with PCV2
infection, and the virus is considered an essential cause
of losses on pig farms4 and infecting wild boars. Recent
studies also demonstrated the presence of the virus in
cattles5, mices2 and wild rodents3, but little information is
known about viral distribution and transmission of PCV2
in other species than swine. Spite of good sanitary
conditions, pig farms can attract wild rodents due the
availability of food. Taking into account that these
animals may be infected with PCV2, they become an
important transmission route for pigs. The purposes of
this study were: i) to determine PCV2 viral load in tissue
samples from rats (Rattus norvegicus), obtained from pig
herds of São Paulo State, Brazil and ii) compare the
PCV2 detected in the rats and pigs of the herd.
Materials and Methods
DNA was isolated from 12 lungs samples of rats (Rattus
norvegicus) belonging to 2 different PCV2 positive pig
farms. The tissue samples were homogenized by
Stomacher 80 (Seward/Lab System) in 20 % (v/w) TrisHCl/EDTA buffer. DNA extraction was carried out by
using phenol: chloroform- proteinase K protocol, with a
final eluted of 30 μL TE. SYBR green quantitative PCR
assays was performed using primers described by
Ladekjaer-Mikkelsen et al. (2001) and run on a StepOne
Real Time PCR system (Applied Biosystems, Canada)
with standard program. Viral concentration was
expressed as PCV2 DNA copies/20 mg of lung tissue.
The amplified products were sequenced to confirm the
detection and compared the PCV2 sequence obtained in
rats with those of the pigs from the same herd.
Results
The mean load (expressed as the mean log10) was
expressed in Figure 1. The total of 11/12 rats lungs tested
were PCV2-positive and viral DNA load ranged from
2.89x103 to 3.33 PCV2 DNA copies/20 mg. The four
sequences of 82 nt of the ORF2 from PCV2 obtained
confirmed detection in rats. The sequences of the rats
share 100% of identity with each other, and 98.7% with
sequences from pigs of the same herd (Figure 2).
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Figure 1. PCV2 load mean (log10) in samples of wild
rodents (Rattus norvegicus).

Figure 2. Alignment of the 82 nte sequences of the
region of PCV2 ORF-2 of the pigs and rats lung samples
sequenced.

Discussion
The PCV2 DNA detection in rats are supported by previous
studies3, demonstrating that PCV2 can infect rats (Rattus
norvegicus) that are sheltered in PCV2-positive pig herds.
The PCV2 sequences obtained in rats and pigs, despite the
small size, showed a great similarity. The low PCV2 DNA
load in lungs rats (Rattus norvegicus) observed herein are
different from that observed in pigs, which has a higher load
of PCV26. This difference can be associated with the
adaptability of the virus in rats. The results demonstrated that
rats are susceptible to infection by PCV2 and may have an
important role in PCV2 epidemiology and/or viral diversity.
However, further researches will be necessary to explain
main role of PCV2-postive rats co-habiting pigs herds PCV2
positive.
References:
1. Ladekjaer-Mikkelsen, A.S et al 2001, Vet Rec 148:
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PCV2 and TTSuV2 viral genomic loads from slaughterhouses lungs samples with and without macroscopic
lesions
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Introduction
Currently PCV2, insert in to Circoviridae family, is
considered one of the most important pig pathogen and it
is associated with a wide manifestation of clinical signs
called Porcine circovirus associated diseases (PCVAD) 1.
PCV2 is essential but not sufficient cause of the disease.
Torque teno sus virus (TTSuV), a single stranded
circular genome with 2,8 kb, recently classified a
member of Aneloviridae family, was described enhance
the onset of the PCVAD2. Since TTSuV2 have been
associated with PCVAD and the amount of virus is likely
associated with the severity of clinical diseases, as
demonstrated for PCV2-induced PCVAD3, it will be
important to determine the viral load of porcine TTV by
quantitative real-time PCR. The aim of this work was
determine PCV2 and TTSuV2 viral load in
slaughterhouses lung samples with and without
macroscopic lesions

References:
1. Wallenberg, G.J. et al. (2010). Vet. Microbiol. 142,
217-224.
2. Kekarainen, T. J. et al. (2006). J. Gen.Virol. 87, 833837.
3. Opriessnig, T. et al. (2007). J. Vet. Diagn. Invest. 19,
591- 615.
4. Reiner, G. et al.Vet Microbiol (2010).145,1–8.
5. Hamberg (2009). Dissertation - Ohio State University,
119 p
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Results
PCV2 and TTSuV2 DNA log10 mean value between
injured and health tissues are shown in Figure 1. PCV2
viral load for the group with lesion ranged between 10 6 1010 while for the group without lesion ranged between
105 - 1011. TTSuV2 viral load for the group with lesion
ranged between 102 - 1010 while for the group without
lesion ranged between 104 - 109. Assuming a normal
distribution and equal variances, there was no significant
difference between groups with and without lesion for
TTSuV2 (p = 0,997) nor for PCV2 (p = 0,589), using the
t test for independent samples.

Discussion
Lower values were obtained from lung tissues collected
in Germany from apparently healthy and wasting
slaughtered pigs (mean viral load 103,6 copies/μg of
extracted DNA)4. Otherwise amounts greater than 106
copies of PCV2 DNA/100ng of total DNA were found in
bronchial lymph nodes from experimentally infected
pigs5. An average of 8.7 log10 PCV2 copy numbers/μg
DNA was associated with lymphoid lesions compatible
with PCVAD diagnosis4. No comparisons can be done
with viral loads from TTSuV2 because this is the first
time that qPCR is applied to quantify virus in lung´s
tissue from naturally infected pigs. Most of the published
studies quantify TTSuV viral loads in serum. Lungs
tissue from experimentally infected with TTSuV1 had a
mean DNA concentration (1.4x104/100 ng DNA) and
interstitial pneumonia was observed in all (12/12) coinfected (PCV-2/TTSuV1) animals, used in the
experiment5. This study demonstrated that a higher
PCV2 and TTSuV2 viral load were not associated with
macroscopic lung injury. The appearance of the lesion
can be linked not only to viral load but also with sample
pathogenicity, resistance of each animal4, as the presence
of other no viral agents.
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Materials and Methods
Total DNA was isolated from 60 slaughterhouses lungs
samples (30 with macroscopic lesions and 30 without
macroscopic lesions) belonging to five different pig
farms from São Paulo state, Brazil. Quantitative PCR
assays were performed according Ladekjaer-Mikkelsen
et al. (2001) and Segalés et al., (2009) for PCV2 and
TTSuV2 respectively. Each 20 reaction contained 10 μL
of SYBR green Master Mix (Fermentas, Canada) 4 μL of
extracted DNA, 0.4 μL of each primer (10 μM) and 5.2
μL of sterile water. PCR conditions used were standard
run from StepOne Real Time PCR system (Applied
Biosystems, Canada). Comparisons with PCV2 and
TTSuV2 viral load in lung tissues with and without
macroscopic lesions were done using the log10 mean
between groups and test t (Student) for independent
samples. P-value were considered significantly when
p<0.001.

Figure1. PCV2 and TTSuV2 DNA log10 mean value
found in lung tissue with and without macroscopic
lesions.
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PCV2 DNA load in feces of pigs with and without diarrhea in nursery and growing production stage
CM Baldin1, AMMG Castro1, K.L. Ferrari1, CM Favero1, R.I. Cipullo1, PE Brandão1, LJ Richtzenhain1
1
Department of Veterinary Medicine and Animal Health – FMVZ-USP, São Paulo State- Brazil,
cintia_baldin@hotmail.com
Introduction
PCV2 is potentially excreted through respiratory and oral
secretions, urine and feces with higher viral loads1. The
PCV2 nucleic acid can be found in PCVAD affected pigs
in multiple organs and tissue. The virus is shed in various
secretions from both naturally and experimentally
infected and in healthy versus PCVD-affected pigs via
nasal, tonsillar, tracheobronchial, oropharyngeal, fecal,
and urinary routes2. The aims of this study were: i) to
determine if pigs from PCV2 positive herd with diarrhea
shed more PCV2 acid nucleic in their feces and ii) to
determine if there are differences in PCV2 acid nucleic
load among growing and nursery with and without
diarrhea.

Figure 1. PCV2 load mean and standard deviation of all
different groups.

Materials and Methods
Forty fecal samples were collected, without ambient
contamination, from animals of PCVAD-positive pigs
herd, São Paulo, Brazil. The 40 samples were divided in
four groups with 10 samples each (nursery with and
without diarrhea; and growing with and without diarrhea).
DNA extraction was carried out by proteinase K phenol:
chloroform. SYBR green quantitative PCR assays was
performed as described by Ladekjær-Mikkelsen, A.S et
al (2002)3 and run on a StepOne Real Time PCR system
(Applied Biosystems, Canada) under universal conditions.
Viral concentration was expressed as the log10 PCV2
DNA per 100 ng of total DNA of the samples. The
Kruskal-Wallis test was used to compare the median of
PCV2 loading data (growing x nursery and with diarrhea
x without diarrhea). The p-value used to control the
multiple comparisons was p<0.05.

Conclusions and Discussion
The results showed no differences of PCV2 DNA load in
feces of pigs with or without diarrhea in PCV2-positive
herds independently of the production stages. They are
different from the study from Canada, in which the
earlier staged pigs from PCVAD affected herd shed
higher amount of PCV2 DNA compared with the
PCVAD no-affected4. Also, in 42 feces samples from
young and older pigs with and without PMWS tested,
also higher amount of PCV2 DNA was detected in
PMWS-affected pigs compared to the PMWS-non
affected in Spain. No difference was observed between
older and younger animals1. In another study realized in
Korea, 93 suckling feces samples, being 63 with and 34
without diarrhea, 2/9 and 16/20 were positive only for
PCV2, respectively5. The discrepancies in the results can
be associated to the herd and/or animal status. The
PCV2-positive condition of the herd and/or animal not
necessary means a PCVAD-affected condition. The
result showing that, independently of the clinical
condition of the animal, feces are an important shedding
route of PCV2.

Results
The PCV2 DNA load mean and the standard deviation
are showed in figure 1. The viral load mean of pigs, with
and without diarrheic, range from 102 - 108 and 103 106, respectively. The non-parametric method showed
no significant difference of PCV2 DNA load between the
different groups studied, showing that the virus is shed
by all groups in similar amount. No association could be
done with PCV2 DNA load and diarrhea, neither with
the production stage.
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Expression of ORF3 protein in pigs: a possible virulence factor of porcine
circovirus type 2?
AR Hawkes1, SKC Law1, R Dardari1, M Chaiyakul1, F Marshall2, M Czub1
1
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2
Marshall Swine Health Services, Camrose, Alberta, Canada
Introduction
Porcine circovirus type 2 (PCV2) remains an important
swine pathogen with a substantial economic impact on
the swine industry. It is associated with several
syndromes including most notably post-weaning
multisystemic wasting syndrome (PMWS). The PCV2
genome contains 3 open reading frames associated with
known protein products. Proteins expressed from ORF1
assist in genome replication while the protein generated
from ORF2 is the only major immunogenic and
structural protein. The role of ORF3 is poorly understood.
No data have yet been published showing that ORF3
protein is expressed in PCV2-infected swine. We
hypothesize that ORF3 protein is expressed in infected
pigs and that it is a virulence factor. Here we use an
indirect method of detecting ORF3 protein by screening
for serum antibodies against ORF3 protein.

Discussion and Conclusions
Some of the swine sera we screened contain antibodies to
ORF3 protein, indicating that ORF3 protein is expressed
in the course of PCV2-infection in swine.
All adult animals were healthy, indicating that their high
anti-ORF3 antibody reactivity was due to a robust
immune response to PCV2. In contrast, an animal with
virus-induced immunosuppression may have weak or no
anti-ORF3 protein antibody reactivity.
Acknowledgements
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Results
The serum from a 6-month old adult pig was reactive to a
band corresponding to the size of rORF3. This band also
bound anti-His antibodies confirming the identity of
rORF3. No signal was seen after probing the blot with
serum from a newborn pig that did not receive colostrum
and was thus believed free of antibodies to PCV2 (Figure
1). The strongest anti-ORF3 protein antibody reactivity
was found in the sera from adult swine (Figure 2). Some
of the sera from suckling piglets and post-weaning swine
had weak to moderate anti-ORF3 protein antibody
reactivity.

Figure 2. The anti-ORF3 protein antibody reactivity of
various swine compared to their respective serum viral
copy number. Pigs are grouped by age. Viral titres left of
the vertical line are considered negative for PCV2
viremia.
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Materials and Methods
ORF3 protein was recombinantly expressed in bacteria
tagged with a 6xHis and subject to denaturing
purification on a nickel column. Nearly pure rORF3
protein was run on a 15% SDS-PAGE gel and transferred
to PVDF membrane which was cut into strips. The swine
sera were tested for antibodies to ORF3 by screening a
1/100 dilution against the rORF3 protein on a western
blot. The anti-ORF3 protein antibody reactivity of the
swine sera was quantified by comparing the signal of
each serum to a standard. The standard was a serum with
a strong reactivity to rORF3 protein. The screened swine
sera were subject beforehand to RT-PCR of a section of
ORF2 to quantify their PCV2 genomic copy numbers.

Figure 1. Western blot probed with
serum from a 6-month old adult pig
diluted 1/100 (lane 1), with serum
from a newborn pig diluted 1/100
(lane 2), and with mouse anti-His
antibody diluted 1/2000 (lane 3). A
molecular marker is shown on the left
lane (numbers in kDa).
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Impact of PCV2 vaccination on the variation of final weights in an all-in-all-out operation
M. Toledo1, A. Lopez1, T.Coll2, I. Hernández-Caravaca2
Juan Jiménez SAU. Lorca. Spain, 2Boehringer-Ingelheim España. Spain

Introduction
With all-in-all-out operating production systems the impact of
slower growing pigs is more apparent, as tail-end pigs are
much more difficult to deal with than with in continuous
flows (1).
Furthermore, variation in the market weight of pigs is of
major concern in pork production systems due to the
application of tight marketing grids by processors. Variation
can be assessed by calculating the coefficient of variation
(CV), which measures the variation from average
performance. For pigs at market weight, it is recommended
that the CV should be about 10% (1).
Management techniques have been developed and are applied
in all phases of production to reduce the CV, one of the most
obvious examples being cross-fostering in lactation. Over the
years the study farm had established various management
measures to reduce the variation in final weights. The
objective of this study was to evaluate if vaccination with
Ingelvac CircoFLEX® against PCV2 can help to further
reduce the CV.
Materials and methods
The study was conducted in a 2,000 sow head multi-site
production system. Site 2 (2000 nursery places) and site 3
(finishing with 3200 fattening places) are on the same site in this
trial. For the study, a group of 400 pigs vaccinated with Ingelvac
CircoFLEX® was compared to 423 pigs that were left
unvaccinated as control group. Pigs on trial were located in the
same nursery room and transferred at eleven week-old to the
same finishing barn (separate pens). Therefore, potential
exposure to microorganisms, environmental stresses and
management techniques would be similar for both groups. At 3,
11, 15, 19 and 28 weeks of life twenty animals were randomly
blood sampled in each group to determine if PCV2 was present.
All pigs were individually weighed at weaning, at start and 101
days of the fattening period and groups were statistically
compared in the different phases of production.
Performance parameters such as mortality, ADG, culls
(<75kilos at 101 days of finishing phase) were also recorded
during the fattening phase and analyzed. Variation in weights at
the end of the fattening phase was assessed by calculating the
coefficient of variation (CV) of the final weights.
Results
PCV2 viremia was detected in non-vaccinated animals from
15 weeks onwards. Results are summarized in Table 1.
Mortality, ADG and culls were significantly improved in the
CircoFLEX® group (p<0.05). The CV of the weights at 101
days of finishing was significantly lower in the vaccinated
group (p<0.05).
The weights at slaughter (about 120 days of finishing) were
more concentrated around the average in the vaccinated
group as well (data not shown).
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Body Weight data were compared through one-way analysis
of variance (ANOVA). The equality of variances was tested
with an F-test. Differences between culls distribution
(proportion of pigs weighing <75 kg BW at 101 days of
finishing) was analyzed with Fisher’s exact test. Chi-square
test was used to analyze mortality, student’s t-test to compare
average daily gain (ADG).
Table 1. Performance parameters in vaccinated and nonvaccinated animals.
Weight at weaning (kg)
Weight end of nursery (kg)
Weight at 101 days of finishing (kg)
CV at 101 days (%)
Finishing ADG (g/day)
Mortality finishing (%)
Culls <75kg (%)

Control
5.7a
21.9a
92.6a
12.6a
700a
3.43a
4.6a

CircoFLEX
5.7a
22.4b
94.7b
9.8b
716b
1.8a
1.8b

a, b: different superscripts in the same row indicate
statistical significant difference
Figure 1. Frequency distribution of weights (kg) at 101
days of finishing.
Vaccinated (A)Non-vaccinated (NA)
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Conclusions and discussion
Animals vaccinated with CircoFLEX® around weaning did
not only perform better than unvaccinated animals on average,
with a 2.1 kg higher weight gain in finishing, lower mortality,
and less culls. The variation in weights was significantly
lower as well. Non-vaccinated pigs had a CV of 12.6%, while
in the vaccinated group the CV was with 9.8% and therefore
in the recommended range, with further improvements being
difficult to achieve (1). The results indicate that CircoFLEX
vaccination applied at weaning is a useful tool to reduce
variation in production, helping to meet the production
standards as described in the literature. This is in line with
previous findings showing that varation in slaughter weights
was reduced in CircoFLEX vaccinated animals, generating an
economical benefit (2).
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Torque teno sus virus early infection in Brazilian pig herds
RA Leme1, E Lorenzetti1, C Feronato2, LC Burcius2, J Ribeiro1, TNS Medeiros1, AP Silva1, VHS Oliveira1, AF Alfieri1,
AA Alfieri1
1
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Londrina, Parana, Brazil, alfieri@uel.br
2
MSD Saúde Animal, Cotia, São Paulo, Brazil
Introduction
Torque teno sus virus (TTSuV) is widely distributed in
swine population of many countries4. Studies have
associated important swine pathologies of viral aetiology,
like porcine circovirus 2 (PCV-2) and hepatitis E virus
(HEV), with infection by TTSuV2,3,5. In Brazil the
frequency of infection by TTSuV in suckling piglets
from different Brazilian regions is still unknown. The
aim of this study was to analyse the presence of natural
infection by both species of TTSuV in suckling piglets
from major pig-producing regions of Brazil.
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Results
TTSuV1 and 2 DNA was identified in 65 (48.1%) and 23
(17%) of total piglets faecal samples, respectively. Coinfection by both species of TTSuV was detected in 17
(12.6%) of total samples. Positive TTSuV1 and 2 results
for each Brazilian region were: 27/53 and 10/53
(Southern region), 23/45 and 4/45 (Southeastern region),
and 15/37 and 9/37 (Midwest region), respectively.
TTSuV1 detection was significantly higher than TTSuV2
in the three Brazilian regions together (p=0.001).
According to the age of the animals, TTSuV1 and 2 were
detected in 18/42 (42.8%) and 6/42 (14.3%) of one
week-old piglets, 21/44 (47.7%) and 9/44 (20.4%) of
second week-old animals, and 26/49 (53%) and 8/49

Conclusions and Discussion
These findings revealed TTSuV early infection
disseminated in pig herds from different geographic
Brazilian regions. Knowing about TTSuV epidemiology
is interesting, since it is still unclear if TTSuV infection
can make pig herds more susceptible to other viral
pathogens or even if the infection can cause adverse
events to vaccination.
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Materials and Methods
Faecal samples (n=135) of 1 to 3 weeks-old suckling
piglets from South, Southeast, and Midwest regions of
Brazil were analysed by PCR assay for TTSuV1 and 2
detection. The samples were deriving from a collection
of piglet faeces since the year of 2004 up to 2011 and
were stored at 4°C. The DNA extraction was performed
with combination of phenol/chloroform/ isoamyl alcohol
and silica/guanidinium isothiocyanate methods1. DNA
samples were submitted to PCR assay with specific
primers for each species, targeting the non-coding region
of TTSuV genome6. One of amplified products for each
TTSuV species was selected for sequencing analysis to
confirm the results. The Chi-square statistical test was
performed to compare the frequencies of TTSuV1 and 2
at the regions evaluated (Epi InfoTM 6.04d). For the
TTSuV infection by age, statistical analyses were
performed by the non-parametric Kruskal-Wallis test and
when significant difference was presented, the data were
submitted to the Dunn test (Biostat 5.0). Confidence
limit for statistical tests was set at 95% (p<0.05).

(16.3%) of third week-old animals. The TTSuV1
infection was statistically higher than TTSuV2 in each
age group (p=0.0225; p=0.0246; p=0.0014, respectively).
For all age groups together, there was no statistical
difference in number of positive TTSuV1 and 2 results
(p=0.6726 and p=0.8797, respectively). Sequences of
TTSuV1 and 2 obtained in this study have 304 and 224
nucleotides (nt), respectively. Comparing these
sequences to those available in GenBank, TTSuV1
showed 98% of nt similarity to a strain from Norway
(TTV1_NOR02), while TTSuV2 showed 100% nt
similarity with a strain of Korea (TTV2_KOR20).
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Serological evaluation of breeding gilts vaccinated as piglets with PCV2 vaccine
Gail Cunningham1, Julie Ménard2, Robert Desrosiers1
Boehringer Ingelheim Canada Ltd, Burlington, Ontario, Canada, 2F Ménard, Ange-Gardien, Québec, Canada
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Results
Table 1. Percent PCV2 AB positive gilts
PCV2
Total gilts
Vaccination
tested
Protocol
One dose
vaccine
3 groups of 10
System 1
1 week post
=30
wean
No PCV2
4 groups of 3
piglet
System 2
= 12
vaccination
Other one
30 groups of
dose vaccine
7 to 13
System 3
1 to 3 weeks
=349
post wean
(2007-2011)

PCV2 AB
positive
73 %
(10/10,
8/10,4/10)
100%
(3/3, 3/3,
3/3, 3/3)
61%
(figure 1)

The 30 groups of gilts from System 3 showed a variation
in both PCV2 AB titers and percentage of positive
animals between groups which ranged from 10% to 100%
(Figure 1).
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January 12, 2011

Materials and Methods
Serum samples were taken from gilts prior to entering
the breeding herd from three different systems in Canada.
Samples were analyzed for antibodies (AB) to PCV2 by
ELISA. Table 1 summarizes the PCV2 vaccination
protocol and sampling in each system. For System 3, the
thirty groups of gilts were evaluated between 2007 and
2011.

Figure 1. PCV2 Antibody titers and percent positive gilts
2007 - 2011

PCV2 q Elisa titers

Introduction
Today various diseases related to PCV2 infection are
known. However, the relevance of reproductive issues
caused by PCV2 infection in commercial herds is still
under discussion2, 3. It is also not well understood how
vaccinating gilts as piglets may potentially change the
epidemiology of and the gilt’s immune response to
PCV2 infection in the reproductive herd. Prior to
vaccination of gilts as piglets for PCV2, nearly all gilts
from Canadian herds were seropositive on breeding herd
entry1. This abstract examines serology on gilts prior to
entering the breeding herd in different systems in Canada
following the introduction of PCV2 vaccination in gilts
as piglets.

Dates of sampling

Discussion
There appears to be great variation in PCV2 AB titers in
gilts entering the sow herd that have been vaccinated as
piglets. Whether this is a result of a change due to
vaccination in the gilt’s immune response to subsequent
exposure to PCV2, or a change in the level of exposure
or both is not clear and warrants further investigation.
PCV2 piglet vaccination reduced gilt mortality in the
PRRS acclimatization barns of System 3 by 50% to 70%.
This positive clinical impact combined with the variation
in antibody titers led System 3 to boost the PCV2
vaccination of all gilts before introduction into the sow
herd and to consider sow vaccination in PRRS
challenged herds. In one herd where an evaluation was
conducted, revaccinating gilts at 180 days of age and
vaccinating sows appeared to have a positive impact on
the reproductive performance of the sows 4. Controlled
side-by-side studies might be helpful to better understand
these field observations and the potential benefits of
vaccination for PCV2 in the breeding herd.
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Infection of porcine teschovirus, sapelovirus and enterovirus in pig farms in Taiwan
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Introduction
Porcine teschovirus (PTV), porcine sapelovirus (PSV),
and porcine enterovirus (PEV), belonging to the family
Picornaviridae, are ubiquitous and cause asymptomatic
to severe infections in pigs. Outbreaks of these diseases
have been reported in fields of Taiwan and kept causing
stillbirth in sows and respiratory and nervous system
disorders in piglets. In addition to the subclinical
infection, the recovered pigs from infections may
become carriers for life and continue to shed the viruses.
Therefore, it is desperately needed to understand how the
viruses transmit in pig farms. The present study, we
collected fecal swabs from pigs at various ages in the
nursing-to-finishing farms to provide important reference
for further disease control in pig farms.
Materials and Methods
Eight nursing-to-finishing farms in middle Taiwan were
employed in this study. Fecal swabs were randomly
collected from sows and piglets at ages of 2, 4, 6, 8, 12,
14 and 24 weeks. Total RNA in the fecal swabs were
extracted by MagNA pure LC and viral RNA was
detected by real-time RT-PCR with the LightCycler ®
480 SYBR Green I the Master and the LightCycler 480
real-time PCR machine (Roche).

Table 2. Incidence rates of porcine sapelovirus in pigs at
different ages from selected farms

Table 3. Incidence rates of porcine enterovirus in pigs at
different ages from selected farms
June 13 (Wed)

Discussion and Conclusion
The infection of PEV was more prevalent than those of
PTV and PSV; in comparison, PTV, although 11
serotypes have been identified, did not present high

Table 1. Incidence rates of porcine teschovirus in pigs at
different ages from selected farms
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Results
Table 1 and Table 2 showed the PTV and PSV infection
rates of pigs in each farm, only one farm showed
infection in sows, respectively. PTV infection in piglets
at age of 2 weeks had higher infection rate than PSV
infection did; on the contrary, in the pigs from 4 to 24
weeks of ages, PTV infection rate was lower than PSV
infection rate. For PSV infection, the infection in 2week-old piglets occurred but not prevalent. Pigs from 4
to 24 weeks of ages were detected positive, with various
overall infection rates ranging from 22% to 51%. For the
PEV infection, sows in 3 of the 8 farms were infected but
asymptomatic. The pigs from 2 weeks of age showed
positive, with the overall infection rates ranging from 49%
to 86% except for one farm not infected. From the age of
4 weeks, though demonstrating high infection rates, the
rates of PEV infection decreased following the increase
in ages (Table 3).

infection rate in the surveyed pig farms. The infection
rates of the three viruses in pig farms were not agedependent. Our result implied that the infection of PEV
may become problem in farm. Further investigations on
the incidence of PTV, PSV and PEV in pigs are required.
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Evolution of proliferative capacity of lymphocytes upon mitogen stimulation in piglets from PCVD-affected and
non-affected herds before and after sow PCV2 vaccination
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Materials and Methods
A cross sectional study was conducted in 10 farrow-to-finish
herds not vaccinating against PCV2 and with at least 180
sows (min. 180; max. 500). Five poor performing PCVDaffected herds (AH) in which the syndrome was diagnosed
(www.pcvd.eu) from at least 1 out of 5 nursery piglets were
selected as PCVD AH (n = 5). Herds without poor
performance in the nursery and fattening pigs were selected
as NAH (n = 5). Out of these 10 herds, 3 (2AH: H & J and
1NAH: I) were selected to be submitted to the PCMLS.
Samples were taken before and after one year of
CIRCOVAC® sow vaccination according to the manufacturer
recommendations. Piglets remained unvaccinated.
Whole blood was collected, in sodium heparin BD
Vacutainer® tubes, from pigs of around 1, 3 (in the
farrowing unit), 9, 15, and 21 weeks of age (WOA). The
samples were shipped at room temperature to the laboratory
(Merial LLG, Research Immunology, Lyon, France).
PBMCs were isolated by PANCOLL® (Biotech GmbH, P0460500) density-gradient centrifugation and re-suspended in
sterile complete RPMi culture medium.
In order to evaluate global cellular proliferation capacity,
Enterotoxin B from Staphylococcus aureus (SEB, Sigma,
#S4881) a polyclonal activator known to induce porcine none
antigen-specific PBMCs proliferation was used at 5µg/ml in
complete RPMi to stimulate PBMCs in vitro for four days at
37°C + 5% CO2. In control, none activated (NA) PBMCs
were used.
The cellular proliferation was monitored using the Alexa 647
Click iT EdU kit (Molecular Probes, A10202) and a BD
CANTOII® cytometer with FlowJo software. PCLMS were
submitted to a statistical analysis and were performed using a
multifactor ANOVA (Fisher Snedecor F-test).
Results and Discussion
PCLMS results in farms I, H&J before and after one year
vaccination are shown in figures 1a and 1b.
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Figure 1a. PCLMS profile of piglets PCVD non-AH (I)
and AH (H & J) before PCV2 sow vaccination
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Figure 1b. PCLMS profile of piglets PCVD non-AH (I)
and AH (H & J) after PCV2 sow vaccination for 1 year
% of proliferative cells in lymphocytes
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Introduction
PCV2 is the now recognized as the etiologic agent of a
group of diseases so-called PCV2 diseases (PCVD)1. In
certain conditions, PCV2 is able to induce severe
immuno-compromission in piglets2. The objective of this
preliminary study was to describe in the field the profile
of the proliferative capacity of lymphocytes upon
mitogen stimulation (PCLMS) in piglets from PCVDaffected and -non-affected herds before and after sow
PCV2 vaccination.
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Before PCV2 vaccination, AH and non-AH PCLMS profiles
are significantly different (“Herd’s PCV2 status by
piglets’age” interaction: p = 0.024). Non-AH show consistent
lymphocyte proliferative ability over the whole piglets
lifespan although in AH, lymphocyte proliferative ability is
higher in young piglets (1 and 3 WOA) but is depressed at the
end of the pig economic life. After vaccination, AH and nonAH farms remarkably show the same profiles, similar to the
one of non-AH before vaccination (Neither “Herd’s PCV2
status by piglets’age” interaction: p = 0.640, nor “Herd’s
PCV2 status” and “Age” effects: p = 0.330, p = 0.350,
respectively). Further investigations are necessary to explain
the relationships between PCV2 epidemiology and the
variations of the basic proliferation ability of pig lymphocytes.
References
1. Allan G & Ellis J, 2000, J Vet Diagn Invest, 12:3-14.
2. Mc Cullough K et al., 2009, proceeding of the 38th
AASV meeting, Orlando, USA, p497-503.
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Introduction
Several commercial PCV2 vaccines are available for
piglet in Europe1. Only one is licensed for both piglets
and sows: CIRCOVAC® (Merial). The aim of this trial
is to evaluate the efficacy of CIRCOVAC for the
vaccination of piglets in comparison with another
vaccine registered in Europe.

Group
FLEX
VAC

Weaning weight
ADWG (g/d)
(kg)
228
6.5 (±0.3)
697
234
6.6 (±0,4)
701
N

Mortality
rate %
8.1
8.5

Table 2. Bodyweight and carcass quality at slaughter by
treatment
Group
FLEX
VAC
a

N

BW

228 112.8
234 112.9

Variance
29.2
25.3

Standard
deviation
5.4
5.0

TMP
a

61.1
61.1a

G2
13a
13.1a

: no significant difference between the 2 groups (p>0.05)

Conclusion
Globally the efficacy from weaning to slaughter was
similar between the two PCV2 vaccines used in piglets.
Reference
1. Grau-Roma L. et al., 2010, Vet J 187:23-32.
®
®

CIRCOVAC is a registered trademark of Merial in the
United States of America and elsewhere.
All names are the property of their respective owners.
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Results
Findings are summarised in tables 1 and 2. Growth
performances were similar in both groups (697 g/d in
FLEX versus 701 g/d in VAC group). The global
mortality rate from weaning to slaughter was 8.1% in
CIRCOFLEX group versus 8.5% in CIRCOVAC group
(p=0.893). Homogeneity of bodyweight at slaughter was
assessed on 462 pigs (see results in table 2).
Homogeneity of CIRCOVAC vaccinated pigs was
slightly better than CIRCOFLEX vaccinated pigs (i.e.
VAC group demonstrated lower variance and standard
deviation). There was no statistical differences regarding
carcass parameters.
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Materials and Methods
A controlled, blinded field study was performed in a
100-sow French farm located in Brittany with PCVD
anamnesis. The farm was already vaccinating with a
PCV2 piglet vaccine, sows were not vaccinated against
PCV2. Serologies were negative for PRRSV and piglets
were chronically affected by Streptococcus suis in
nursery. A total of 519 weaned piglets from 4
consecutive batches were included in the study. At 21
days of age, 259 piglets received 0.5 ml of CIRCOVAC
by IM route (VAC group) and 260 piglets were
vaccinated with 1 ml of CIRCOFLEX® (FLEX group).
All animals were vaccinated against M. hyopneumoniae
at 35 days of age with a one shot vaccine. Vaccinations
were performed according to the manufacturers
recommendations.
Piglets were weighed at weaning and entry in fattening
unit. The bodyweight at slaughter was assessed with
carcass weight measured individually at slaughter.
Muscle (TMP) and fat rate (G2) were measured for each
pig at slaughter with routine technique used in French
slaughterhouses. Growth performance from weaning to
slaughter (ADWG), homogeneity of the weight of
slaughter pigs, mortality rate and carcass quality were
compared between both groups. Statistical analyses were
undertaken using a Chi2 test for mortality and a T test for
ADWG. Interpretation of the analysis results was based
on the statistical significance value 0.05 (p<0.05).

Table 1. Growth parameters and mortality rate from
weaning to slaughter by treatment
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Effect of sow vaccination against PCV2 on virological profiles in PCVD affected and non-affected herds
López Rodríguez A1, Dewulf J1, Caij AB2, Meyns T3, Del Pozo Sacristán R1,
Chapat L3, Vila T3, Joisel F3, Goubier A3, Maes D1
1
Faculty of Veterinary Medicine, Ghent University, Belgium, 2 CODA-CERVA-VARs, Belgium,
3
Merial SAS, Lyon, France
Introduction
Porcine circovirus type 2 (PCV2) is responsible for
various symptoms that impair pig growth and are
described as PCV2 diseases (PCVD). PCV2 shedding in
feces might be different in PCVD affected (AH) and
non-affected herds (NAH)(1,2,3). The infection pressure
in the environment might give an indication on the risk
to suffer from PCVD (1,2) and, by consequence, on the
benefit from vaccination against PCV2. The aim of the
study was to establish PCV2 virus load in feces and
serological profiles of pigs from PCVD AH and NAH
before and after sow vaccination.
Materials and Methods
A cross sectional study was conducted in 8 farrow-to-finish
herds not vaccinating against PCV2 and with at least 180
sows (min. 180; max. 500). Poor performing herds in which
PCVD was diagnosed from at least 1 out of 5 nursery piglets
at necropsy, were selected as PCVD AH (n = 5). Herds
without poor performance in the nursery and fattening pigs
were selected as NAH (n = 3). Feces were collected from
pigs of 3 (in the farrowing unit), 9, 15, and 21 weeks of age
Five pens were randomly selected per age group and, within
each pen, three different fresh feces samples from the floor
were pooled to one sample. Individual feces samples were
also collected from the floor from 5 gilts and 15 sows. At 3
weeks, a blood sample was collected from 1 pig from each of
the selected pens. Shortly after the sampling, sow vaccination
(CIRCOVAC®) was implemented. One year later, a second
cross sectional study was conducted in the same farms
following the same sampling procedure. The feces and the
serum of the blood samples were frozen and shipped in dry
ice to the laboratory. Feces were analyzed by qPCR and the
blood serum was used for PCV2 IgG and IgM detection. A
logistic regression analysis was conducted to predict the odds
of having samples positive to PCV2 PCR in feces or of
having IgG and IgM positive blood samples. Vaccination
(before vs. after), symptoms (NAH vs. AH), farm and age
were used as predictors for the model.
Results
The percentage of positive faeces samples and the viral load
by qPCR was higher (P<0.05) in PCVD AH than in NAH
both before and after vaccination (Table and Figure 1). The
odds of having feces samples positive to PCV2 PCR were
reduced with vaccination (P<0.013). Results on IgG and IgM
are given in Table 1. The number of pigs at 3 weeks positive
to IgG was numerically higher in NAH before vaccination
(P>0.05) and similar after vaccination (P>0.05). The odds of
been positive to IgG at 3 weeks were increased with
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vaccination (P<0.001). The number of pigs at 3 weeks
positive to IgM was similar between NAH and AH both
before and after vaccination (P>0.05).
Table 1. Percentage of feces samples positive to PCR
(average of all age groups) and serum to IgG and IgM (3
weeks) before and after vaccination in PCVD non
affected (NAH) and affected (AH) herds. Different
superscript within a row indicate significances (P<0.05)

% PCR positive
% IgG positive
% IgM positive

Before vaccine
NAH
AH
29.7a
52.4b
48.0a
29.2a
a
24.0
25.0a

After vaccine
NAH
AH
20.5c
44.0b
86.7b
88.0b
a
0
8.0a

Figure 1. PCV2 titres by qPCR in faces from PCVD
affected (n=5) and non-affected herds (n=3) before and
after sow PCV2 vaccination. Different superscript within
group of age indicate significant difference (P<0.05)

Conclusions and Discussion
PCR testing in feces showed that virus shedding was
higher in AH. Therefore, high quantities of PCV2 in
fresh feces in the pens could be an indicator of a problem
herd. This study also showed that PCV2 sow vaccination
may reduce infection pressure by reducing shedding of
the virus in feces. In addition, sow vaccination increased
IgG at 3 weeks which could indicate a better protection
of the piglets. PCV2 shedding in feces and IgM were
demonstrated at 3 weeks which could indicate an early
infection of the piglets either by transmission from sows
or vertical transmission (3).
References
1. McIntosh et al.2008. Can Vet J 49, 1189-1194.
2. López et al. 2011. Proceedings 6th ISERPD
3. Grau Roma et al. 2009. Vet Microbiol 135,272–82
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Introduction
In swine the vertically and horizontally PCV2
transmission has been demonstrated in naturally and
experimentally infected pigs. In the horizontally
transmission, the oral-nasal route is relevant for the
transmission by direct contact inside herd(1). The ability
of PCV2 to infect and spread to different tissue in mice
infected has been demonstrated(2), but the horizontal
transmission has not been reported. Therefore, the aim of
this study is to assess the horizontal transmission of mice.
Materials and Methods
Thirteen twenty-one days old CH3/Rockfeller were
divided in three groups (G1, G2 and G3). G1 (n=5) and
G3 (n=3) animals were intranasally inoculated with 25
µL (4.89 x 106 viral particles/mL) of PCV2b and saline
solution on trial day 0, 3 and 5, respectively. The animals
were placed in separated box. G2 (n=5) were not
inoculated and remained in the same box of the
inoculated group (G1). The animals were monitored
daily, received water and food ad libitum and at 42 dpi
were euthanized. Samples [central nervous systems
(CNS), spleen, heart, lung, liver, intestine, reproductive
tissue (RP) and kidneys] were collected and the PCV2
load determined by SYBR Green–based real time PCR(3).
Differences among G1 and G2 were assessed using
Tukey’s t-test (p<0.05).

A

B

References
1. Rose N et al., 2012, Virus Res 164:78- 89.
2. Deng ZB et al., 2011 Vet Res Commun 35:181-92.
3. Yang Z et al., 2007 J Zhejiang Univ Sci B 8(3):162-9.
4. Opriessnig T et al., 2007 Virology 357 175–85
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Conclusions
The present results demonstrated PCV2b were able to
infect, spread and be transmitted by 21-days old
CH3/Rockfeller mice.
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Results and Discussion
No clinical alterations were observed in G2 and G3
during the period. However, in G1 3/5 animals showed
dyspnea and wasting coming to death on days trial day 8,
9 and 13. The PCV2 DNA load in several tissues were
showed in animals from G1 and G2 (Figure 1) with no
significant difference. All animals from G3 were
negative. The DNA viral spread seen in lymphoid and
non-lymphoid tissue in G1, demonstrated that PCV2
were able to infect, spread and be transmitted to G2 by
G1. Higher amounts of PCV2 DNA, with no significant
difference between both groups, were observed in
lymphoid tissue in G2, being a possible result of the
latter infection, since lymphoid tissue are the primary
replication site for PCV2(4). The clinical alterations and
death observed in present study can be associated with
animal’s age and/or inoculum virulence (PCV2b),
however more study should been done to confirm this
primary observation.

Figure 1. Log10 transformed group means for PCV2
(DNA copies/20 mg of tissue) from PCV2 PCR-positive
mice. A= Tissue PCV2 load. B= Non-lymphoid and
lymphoid PCV2 load.
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Comparison of ELISA and IPMA for antibody detection of porcine circovirus type-2
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Introduction
There are several assays for diagnosis of porcine
circovirus type 2 (PCV2) infection in pigs. However,
serological assay is an alternative method that offers a
less expensive and allows processing a large number of
samples. In this study, a comparison of two diagnostic
techniques used to detect antibodies against PCV2 in
sera from commercial pig farms in Thailand were
performed using immunoperoxidase monolayer assay
(IPMA) and enzyme-linked immunosorbent assay
(ELISA).
Materials and methods
A total of 292 blood samples were randomly collected
from five pig farms in Western part of Thailand. For the
commercial ELISA (BioChek®) test, the assay was
performed according to manufacture protocol. For the
IPMA, the assay was modified from previous study1,2.
Briefly, 96 well plates were seeded with PK-15 and
incubated 24 hours before inoculation. High titer of
PCV2 pure culture was added and absorbed. The infected
plates were kept in 5% CO2 incubator for 4 days. The
infected plates were fixed by cold (1:1) acetone :
methanol. For use, the plates were rehydrated and 50 ul
of each serum diluted 1:50 was added to each well. The
plates were incubated at 37 oC for 30 minutes and then
washed with PBS Fifty ul of anti-pig IgG peroxidase
conjugate were diluted 1:1000 in IPMA buffer and added
to each well. The plates were incubated again for 45
minutes, followed by washes in PBS. One hundred ul of
freshly prepared chromogen solution was transferred to
each well and the plates were incubated for 20 minutes
and washed. The Kappa test was used to evaluate the
agreement of two tests.
Results
The results of ELISA and IPMA for detection of PCV2
antibodies in field sera were presented in Figure 1. Four
out of five farms were positive by both tests more than
70%. PCV2 antibody reacted in 221 out of 292 samples
(75.69%), whereas only 2 samples (0.68%) were
identified negative (Table 1). The kappa was 0.029.
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Figure 1. PCV2 antibody detection by ELISA and IPMA
tests from each pig farm.

Table 1. Overall result of PCV2 antibody detection by
IPMA and ELISA test
ELISA
IPMA
Positive
Negative
Totals
Positive
Negative

221
67

2
2

223
69

Totals

288

4

292

Conclusion and discussion
This study employed two simple techniques, IPMA and
ELISA, for the PCV2 antibody detection. The agreement
between IPMA and ELISA tests appeared to be low.
When the field samples were used for diagnostic test
evaluation, the major drawback is that the true disease
status of the tested samples was unable to be identified.
Therefore, it is difficult to determine the results of which
test is correct. Further investigation should be performed
using samples with known disease status.
References
1. Irene MN et al., 2004, Journal of Veterinary
Diagnotic Investigation 16:164–166.
2. MacDonald W et al., 2003, The Canadian Journal of
Veterinary Research 67:108-113.
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Introduction
Porcine circovirus type 2 (PCV2) can induce reproductive
disorders including abortion, mummification, stillbirth or
increased numbers of weak piglets (1). Experimentally
intrauterine infected fetuses develop lesions and death (2).
However, PCV2 induced reproductive disorders are not
observed that common, sporadically at most.
Materials and Methods
We collected 286 fetuses with placentas of 113 sows
from 59 farms with increased reproductive disorders six
years after the Swiss PMWS-epizooty outbreak, and
before a nationwide vaccination campaign against PCV2.
At most 3 fetuses per sow were investigated by histology
of placenta, heart, liver, kidney, spleen, thymus, ileum,
mesenteric lymph node and brain. At least tissues of one
fetus per sow was bacteriologically examined and
investigated age dependent for the presence of porcine
parvovirus (PPV) by immunoelectronmicroscopy or PPV
specific antibody detection by ELISA (3). Frozen tissues
of 44 fetuses, with unknown etiology, were investigated
by PCR for enteroviruses (PEV and PTV). Paraffin
embedded
placental
and
fetal
tissues
were
immunohistochemically (IHC) investigated with
monoclonal antibody against PCV2 (F217) (4) and
oligonucleotide mediated FISH (5). Sera and sow blood
were investigated by commercial kits for the presence of
antibodies against PCV2, rabies, pseudorabies, PRRSV
and Leptospira spp. (micro-agglutination test for 7
serovars) and Brucella spp. (rose-bengal-test) and PCV2
by our quantitative PCR (qPCR).

Conclusions and Discussion
PCV2 infections are not significantly participating in
reproductive disorders and were seen predominantly in
young sows with similarities to PPV infections. PPV
infections were reduced compared to earlier
investigations (6). To our knowledge this is the first
report to suggest Enterovirus involvement in mummified
or stillborn fetuses from Swiss pigs. However, even with
modern methodology 2 out of 3 cases remained obscure.
Surprisingly, FISH identified most fetuses in organs of
the immune system as PCV2 carrier with the thymus
harboring mainly PCV2. Is vertical transmission the
main epidemiological transfer route of PCV2?
References
1. West K.H. et al., 1999, J Vet Diagn Invest 19, 368-75.
2. Sanchez R.E. et al., 2001, Vet Microbiol 83, 169-76.
3. Zanoni R.G. et al. 1984, Zentralbl Veterinarmed B,
31, 729-42.
4. McNeilly F. et al., 2001, Arch Virol 146, 909-22.
5. Kaiseb S. et al., 2011, J. Virol. 85, 11111-20.
6. Broll S. et al., 1993, Zentralbl Veterinarmed B, 40,
641-53.
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Results
42 abortions and 71 farrowing in time were collected
from 113 sows. No PRRSV-, rabies-, pseudorabies-,
Brucella suis- and Leptospira- specific antibodies were
found. Neither myocarditis nor encephalitis was seen in
any PCV2 specific IHC negative piglet. Thus we
excluded morphologically EMC-Virus involvement.
14 fetuses from 5 sows (4%) were PCV2 positive by IHC.
All 5 sows, of which 4 were young sows, contained high
concentration of PCV2 specific antibodies. 3 of them
contained low PCV2 DNA concentration in the blood. In
their fetuses we found medium to high amounts of PCV2
antigen by IHC in the myocardium and also in other
organs as lymph nodes, thymus and liver. 9 of the 14
PCV2 positive fetuses were mummified.
PPV or antibodies against PPV were detected in 4
mummies from 3 sows (3%). PEV or PTV was
detectable in fetuses of 5 sows out of 44 investigated
(11%). In 3 mummies and 2 stillbirths 1x PTV and 4x
PEV type 9 or 10 were detected, respectively. E. coli,

Streptococcus spp., A. pyogenes, also once Mycobacteria
other than MOTT and once histologically Leptospira
detection accounted for 14% possible bacteriological
caused disorders. Another 12% showed histologically
inflammation without verifiable etiology.
Interestingly, PCV2 specific FISH investigation of
fetuses identified frequently weak PCV2 infections in
organs of the immune system, most often in thymus.
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Introduction
CIRCOVAC, was the first PCV2 vaccine used in the
field. It was first used in sows and was shown to
decrease mortality rates and improve pig performances
from weaning to slaughter1. The objective of this trial
was to globally evaluate the additional benefits of a
PCV2 sow vaccination in a farm where the piglets were
already vaccinated at weaning with a sub-unit PCV2
vaccine. The present abstract (part 3) describes the
results referring to the impact on finishing pig
performance.
Materials and Methods
The trial took place in a 450-sow farrow-to-finish
operation2. Sows had not been vaccinated against PCV2
before the start of the trial. A total of 61 sows were
randomly divided into 2 experimental groups. One group
(n=29) received 2 CIRCOVAC injections at 5 and 2
weeks prior expected farrowing date (V) although the
second group (n=32) was left unvaccinated (NV). Piglets
were ear-tagged and weighed at weaning, i.e. 32 days of
age. Just at the time, they were all (V and NV)
vaccinated against PCV2 using a commercial sub-unit
vaccine, 1mL IM, once (i.e. according to the
manufacturer recommendations). At 77 days of age when
they were transferred to the finishing barns and at the
end of the finishing period when the farmer visually
estimated that they had reached his target weight (i.e.
~90kg bodyweight). Weights and day of weighing of all
pigs were carefully recorded as well as mortality in both
groups. The trial was run under contemporaneous,
controlled and blinded conditions.
Due to the non-Normality of the distribution of the
weights in both groups the comparison of the groups was
performed using a Mann-Whitney test (median
comparison). Comparison of the dispersion of the
weights between both groups was made by a comparison
of the standard deviation using an F-test. Mortality rates
were compared using a Chi2 test.
Results
Mortality rates, growth results and duration of the
finishing phase are shown in table 1 for the two groups
of pigs. In addition, weaning-to-slaughter results have
been calculated based on the current abstract and the
nursery results3.
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Table 1. Comparative results of the 2 groups of piglets
for the finishing and the weaning-to-slaughter periods
Count end of finishing
Mortality in finishing (%)
Mortality rate Wean-to-finish (%)
Age at end of PW (days)
Weight end of PW (kg)
Weight “at last weighing” (kg)
Age “at last weighing” (days)
ADWG finishing (g/d)
ADWG Wean-to-finish (g/d)

a,b

Sows = NV
289
1.7a
3.7
77
31.9±2.0a
90.8±2.8c
168±1.5a
644±35a
616±18a

Sows = V
296
0b
1.3
77
33.5±1.4b
90.4±1.6 d
157±1.6b
711±22b
663±12b

: figures on the same line with different superscript are
statistically different, p<0.001.
c,d
: figures on the same line with different superscript are
statistically different, p<0.05.
Discussion and Conclusions
Finishing mortality was lower in the pigs born from
vaccinated sows (0% vs 1.7%). The farmer is weighing
the pigs just before they leave for slaughter to confirm
they fit with the weight he is targeting. The pigs from the
non-vaccinated sows reached a target live weight higher
by 0.4kg but 11 days later than the pigs from
CIRCOVAC vaccinated sows. The pigs from
CIRCOVAC vaccinated sows expressed a significantly
better growth (+ 67g/day in the finishing phase and +
47g/day wean-to-finish).
Vaccination of sows on top of the use of the PCV2
subunit vaccine in piglets led to a lower mortality and a
better growth (weight and homogeneity) in the finishing
stage as well as wean-to-slaughter.
References
1. Joisel F et al., 2007, 5th Emerging and re-emerging
Pig Disease, Krakow, Poland, p126-127.
2. Joisel, F et al., 2012, – part1, 22th IPVS, Jeju Island,
South Korea, submitted.
3. Joisel, F et al., 2012, – part2, 22th IPVS, Jeju Island,
South Korea, submitted.
®CIRCOVAC is a registered trademark in Brazil and
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Graph 1. Repartition of the weights at the end of nursery
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Discussion and Conclusions
Vaccination of sows on top of the use of a PCV2 subunit vaccine in piglets, led to better growth (weight and
homogeneity) in the nursery stage. Finishing results are
showed in another abstract3.
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Results
Mortality rate in the NV group was 1.6% (5pigs)
although none of the nursery pigs from the V group died.
Weight comparison (medians) at the end of post-weaning
is given in Table 1. Repartition of the weaning weights is
shown in Graph 1. Comparison of the standard deviation
shows a higher dispersion of the weight in the NV group
(p=2.9 x 10-10). Average daily weight gain calculation
showed a +20g/d difference between the V and NV
groups.

Table 2. Average daily weight gain in nursery
Sows=NV
Sows=V
Weaning weight (kg)
6.7 a
7.4 b
c
Nursery weight (kg)
31.9
33.5d
Days in nursery (days)
45
45
ADWG (g/day)
560e
578f
(a, b;c,d;e,f : p < 0.001)
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Materials and Methods
The trial took place in a 450-sow farrow-to-finish
operation2. Sows had not been vaccinated against PCV2
before the start of the trial. A total of 61 sows were
randomly divided into 2 experimental groups. One group
(n=29) received 2 CIRCOVAC injections, 2 mL IM, at 5
and 2 weeks prior expected farrowing date (V) although
the second group (n=32) was left unvaccinated (NV).
Piglets were ear-tagged and weighed at weaning, i.e. 32
days of age. Just after, they were all (V and NV)
vaccinated against PCV2 using a commercial sub-unit
vaccine, 1mL IM, once. At 77 days of age they were
weighed and transferred to the finishing barns. Mortality
was recorded in both groups. The trial was run under
contemporaneous, controlled and blinded conditions.
Due to the non-Normality of the distribution of the
weights in both groups the comparison of the groups was
performed using a Mann-Whitney test (median
comparison). Comparison of the dispersion of the
weights between both groups was made by a comparison
of the standard deviation using an F-test.

Table 1. End of post-weaning weight comparison
Sows=NV
Sows=V
Count
295
300
Average
31.9
33.5
Median
32.0 a
33.8 b
Standard deviation
2.0
1.38
Coeff. of variation
6.24%
4.12%
Minimum
23.0
27.6
Maximum
36.54
36.3
(a, b : p < 10-6)

frequency

Introduction
CIRCOVAC, was the first PCV2 vaccine used in the
field. It was first used in sows and was shown to
decrease mortality rates and improve pig performances
from weaning to slaughter1. The objective of this trial
was to globally evaluate the additional benefits of a
PCV2 sow vaccination in a farm where the piglets were
already vaccinated at weaning with a sub-unit PCV2
vaccine. The present abstract (part 2) describes the
results referring to the impact on nursery pig
performance.
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Additional benefits of sow PCV2 vaccination with CIRCOVAC in a farm where piglets are vaccinated with a
PCV2 subunit vaccine, 1- impact on reproduction and pre-weaning performance
F Joisel1, P Augusto2, E Bordin3, V Cozette1, M Pasini1
Merial S.A.S., Lyon, Franc, 2Basettos, Campinas, Brazil, 3Merial Saude Animal, Campinas, Brazil
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Materials and Methods
The trial took place in a 450-sow farrow-to-finish
operation located in the São Paulo province. Piglets used
to be weaned at 32 days. At this age in the farm, piglets
were regularly vaccinated against PCV2 using a sub-unit
commercial vaccine, 1mL IM, once. Sows were not
vaccinated against PCV2 before the start of the trial. A
total of 61 sows were split into 2 experimental groups,
randomly, according to parity. One group (n=29)
received 2 CIRCOVAC injections at 5 and 2 weeks prior
expected farrowing date (V) although the second group
(n=32) was left unvaccinated (NV).
Live born piglets were recorded at farrowing for each
sow. Piglets were ear-tagged and were individually
weighted at weaning before PCV2 vaccination. The trial
was run under blinded and contemporaneous controlled
conditions.
Due to the non-Normality of the distribution of the
numbers of live born piglets per sow and of the weaning
weights, comparison between the groups was performed
using a Mann-Whitney test (median comparison).
Results
Live born piglet comparison is summarized in table 1.
There was a numerical (p=0.369) improvement by 0.6
live born piglets per litter on average, in the V sow group.
Weaning weight comparison is given in Table 2. The
repartition of the weaning weights is shown in Graph 1.
Discussion and Conclusions
Based on a similar number of live born piglets per group,
vaccination of sows, although implemented in the last
part of the gestation led to a significant improvement of
the weaning weight by 0.7kg per pig on average. This
confirms numerous previous findings3 showing that
CIRCOVAC vaccination of sows allows to get heavier
piglets at weaning.
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Table 1. Live born piglet comparison
Sows NV
Count
32
Average
10.1
Medians
10.5a
Standard deviation
2.27
Coeff. of variation
22.40%
(a p>0.05)

Sows V
29
10.7
11a
1.07
10.03%

Table 2. Weaning weight comparison
Sows NV
Count
300
Average (kg)
6.7
Medians (kg)
6.9a
Standard deviation
0.88
Coeff. of variation
13.05%
(a, b means p < 10-6)

Sows V
300
7.4
7.6b
0.90
12.04%

Graph 1. Repartition of the weaning weights
NV

130
90

frequency

Introduction
CIRCOVAC was the first PCV2 vaccine used in the field
worldwide. It was first used in sows and was shown to
decrease mortality rates and to improve reproduction and
piglet performances in the pre-weaning period1,2. The
objective of this trial was to evaluate the additional
benefits of a PCV2 sow vaccination in a farm where the
piglets were already vaccinated at weaning with a subunit PCV2 commercial vaccine. The present abstract
(part 1) describes the results referring to the impact on
reproduction and piglet pre-weaning performance.
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Torque teno sus virus type 2 (TTSuV2) involvement in pulmonary lesions in pigs
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Introduction
The pathogenic role of Torque teno sus viruses, TTSuV1
and TTSuV2, and their capacity to produce lesions are
very controversial although reported in several studies.
TTSuVs have been linked to the porcine circovirus
associated diseases (PCVDs)1-4 and some lesions were
described in gnotobiotic pigs after inoculation with
TTSuV12,3. TTSuV2 caused also lesions when a liver
homogenate containing the virus was inoculated in
specific-pathogen free pigs5. Also an increased
prevalence of TTSuVs was found in porcine respiratory
disease complex (PRDC) affected pigs, supporting the
hypothesis that TTSuVs might act as co-factors in PRDC
development6. In the present study, TTSuV2 viral loads
and their prevalence were evaluated in different
pulmonary lesions of formalin-fixed, paraffin-embedded
(FFPE) lungs.

Origin

Bacterial (31)

Lesion

CPBP
(17)

Prevalence
per lesion
Prevalence
per generic
cause
Viral load
per lesion
Viral load
per generic
cause

P
(8)

13 (76) 7 (88)

Viral (14)
FNP
(6)

IP
(12)

4 (67)

8 (67)

2 (100) 18 (100)

10 (71)

18 (100)

25 (80)
6,102a
6,333a

6,257a 7,102a

7,198b
7,179b

BIP
(2)

7,102a

Control
(18)

6,155a
6,155a

CPBP: Catarrhal-purulent bronchopneumonia; P: pleuritis;
FNP: Fibrinous-necrotizing pleuropneumonia; IP: Interstitial
pneumonia; BIP: Bronchointerstitial pneumonia
Conclusions and Discussion
Based on previous studies, TTSuV2 replication is thought to
be up-regulated in the context of concomitant diseases. In the
present study, lung lesions were selected as negative to PCV2,
PRRSV, ADV and SIV in order to discard any potential link
with those important swine pathogens. TTSuV2 viral loads
were, however, significantly higher in the group of lesions
with probable viral origin.
References
1. Kekarainen et al. 2006. J Gen Virol., 87, 833-837
2. Ellis et al. 2008. Am J Vet Res, 69, 1608-1614
3. Krakowka et al. 2008. Am J Vet Res, 69, 1623-9
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Results
TTSuV2 was highly prevalent in all studied groups,
reaching 100% in healthy lungs (controls) and a global
prevalence of 78% in tissues with lesions (cases).
When considering the different described lesions,
TTSuV2 mean Log10 viral loads were significantly
different only when comparing CPBP (6.102 ± 0.9) with
IP (7.198 ± 1.3) and IP with the control group (6.155 ±
0.8). Considering the potential generic causative agent,
lesions with viral background (IP and BIP) had
significantly higher viral load (7.179 ± 1.25) than that of

Table 1. TTSuV2 prevalence and Log10 mean viral load
in different lung lesions of bacterial and viral origin.
Different letters within a row mean p<0.05.
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Materials and Methods
Forty-five FFPE lungs with different inflammatory
lesion types (table 1) were selected for DNA extraction
and TTSuV2 quantitative PCR7. Selection was based on
the following criteria: a) pigs of 8 (±3) weeks of age, b)
clinical history and pulmonary lesions indicative of
respiratory disease, c) negative in situ hybridization for
porcine circovirus type 2 (PCV2), and negative
immunohistochemistry for porcine reproductive and
respiratory syndrome virus (PRRSV), Aujeszky’s disease
virus (ADV) and swine influenza virus (SIV), and d)
presence of only one type of microscopic lesion in the
lung. As negative controls, FFPE lung tissues with no
lesions from 18 pigs of similar age were selected.
Prevalence and viral loads (Log10 copies/ml of serum)
were compared between groups of lesions with
contingency tables and ANOVA, respectively. The
correlation between lesions and viral loads was made
using the chi-square test. Statistical significance level
was set at p<0.05.

the control group. TTSuV2 viral loads from lung lesions
considered of bacterial background (CPBP, P and FNP)
(6.333 ± 1.0) did not differ from those of the control
group. Based on pathological and viral load
classifications, the chi-square test (X2) showed no
correlation between TTSuV2 viral loads and lesion
causality (viral or bacterial) (p=0.283) or lesion type
(p=0.556). Viral loads were highly variable at the
different severity levels, different lesion origin and type.
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Serological and cell mediated responses to a chimeric PCV1-PCV2 vaccine (Fostera PCV) and efficacy in a PCV2
challenge model
G Nitzel1, T Hildebrand1, J Bubolz1, P Runnels1, L Taylor1, M Smutzer1, J Allison2
Pfizer Animal Health, Kalamazoo, Michigan, USA, 2 Pfizer Animal Health, Madison, New Jersey, USA

Materials and Methods
Within a subset of a larger study, thirty-two pigs, 3 to 4
weeks old, were randomly allocated to 2 treatment
groups of 16 pigs and administered either 2 mL of
Fostera PCV or 2 mL of saline (Placebo). All pigs were
free of PCV2 viremia and had a low level of maternally
derived anti-PCV2 antibody. Twenty-one days later,
animals were challenged with a 5.15 log10 FAID50/mL
PCV2 inoculum. One mL was instilled into each nostril
followed by IM injection of 1 mL in the neck. Forty-two
days after treatment pigs were humanely euthanized for
post-mortem examination. Blood was taken at different
time points and immunological parameters were
evaluated (humoral immunity by PCV2 ELISA and
cellular IFN-γ by ELISPOT). Efficacy variables assessed
were viremia (qPCR), shedding in fecal and nasal samples
(qPCR); post-mortem lymphoid tissue pathology and PCV2
colonization (immunohistochemistry). All in vivo work
was conducted under Pfizer Animal Health IACUCapproved procedures and was in compliance with local,
state, and national regulations.
Results
No adverse effects were seen after vaccination. Prior to
vaccination there was no significant difference in
maternal PCV2 antibody titers between groups. At the
time of challenge (day 21), vaccinated animals showed a
significantly higher antibody response than the placebo
group (Elisa S/P ratio 0.248 vs 0.033, p<0.0001).
Vaccinated animals also showed a significant CMI-IFN γ
response as early as 7 days post-vaccination (Figure 1).
Vaccination was shown to be highly efficacious in
reducing viremia with approximately a 2,500 to 68,000
fold reduction of PCV2 DNA copies compared to
placebo throughout the study (Figure 2). Fecal and nasal
shedding was similarly reduced to very low levels (Table
1). Lymphoid depletion (6% vs 56% of pigs, p=0.0059)
and PCV2 colonization of lymphoid tissue (0% vs 75%
of pigs, P<0.001) were also significantly reduced in the
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vaccinated group.
Figure 1. CMI-IFN γ ELISPOT
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Introduction
Vaccination against porcine circovirus type 2 (PCV2)
has been shown to be effective under both experimental
and field conditions (1), and has been assessed using
multiple laboratory, clinical and productivity endpoints.
The objective of this study was to investigate the nature
of the immune response generated by a vaccine
containing a killed PCV Type 1-Type 2 chimeric virus
(FosteraTM PCV) and assess efficacy in a challenge
model, using quantitative PCR and post-mortem
histology.
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Figure 2. PCV2 Viremia- Quantitative PCR
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Table 1. Fecal and Nasal Shedding (PCV2 LS Mean
DNA copies/mL)
Vaccine
Placebo
p
Nasal, day 20
0
0
Nasal, day 42
267
148,011
<0.0001
Fecal, day 20
0
0
Fecal, day 42
69
21,433
<0.0001
Discussion and Conclusions
Fostera PCV has been shown to be highly efficacious
against PCV2 by inducing both humoral and cellular
immunity, decreasing viremia and shedding and also
colonization of lymphoid tissue and lymphoid depletion.
References:
1. Grau-Roma, L., et al. 2011. Vet. J, 23-32.
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Immunogenicity of a single dose porcine circovirus type 1-type 2 chimeric vaccine (FosteraTM PCV) and
efficacy following PCV2 challenge
G Nitzel1, J Bubolz1, L Taylor1, S Zager2, B Klimesh3, J Allison4
Pfizer Animal Health, Kalamazoo Michigan, 2Pfizer Animal Health, Lincoln, Nebraska,
3
Pfizer Animal Health, Charles City, Iowa, 4Pfizer Animal Health, Madison, New Jersey
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Figure 2. Viremia Results (PCV2 Quantitative PCR)
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Table 1. Percent pigs positive for PCV2 in lymphoid
tissue (IHC) or showing lymphoid depletion (LD)
T01 T02 P v T01
T03 P v T01
IHC +ve 40.0
4.3
0.0069
0.0
0.0011
LD +ve
45.0 21.7
0.1150
9.1
0.0184
Discussion and Conclusions
Viremia contributes to PCV2 distribution throughout
lymphoid tissues (2) and a high viral load is a major
feature of PMWS affected pigs (3). Vaccination with
both experimental serials of the PCV Type 1-Type 2
chimeric vaccine elicited a significant antibody response,
helped protect pigs from post-challenge viremia, reduced
PCV2 detection in lymphoid tissue and reduced
lymphoid depletion.
References
1. Grau-Roma, L., et al. 2011. Vet. J, 23-32.
2. Kim, J., et al. (2003). J Comp Pathol, 128, 52-59.
3. Olvera, A., et al. (2004). J. Virol. Meth, 117, 75-80.
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Results
No adverse reactions were observed following
vaccination and no chimeric PCV 1-2 DNA was detected.
A serological response (Figure 1) was seen by 14 days in
the vaccinated groups (p<0.05) and remained above T01
throughout the study. Qualitatively, all T01 pigs were
viremic at some point, compared to 30.4% and 40.9% of

Figure 1. Serology Results (PCV2 Elisa S/P ratio)

Poster Sessions

Materials and Methods
Seventy-four piglets of approximately 3 weeks of age,
free of PCV2 viremia and with only low levels of
maternally derived antibody, were randomly allocated
into 3 treatment groups of 23 pigs and a small sentinel
group of 5 pigs. Pigs in groups T02 and T03, were
vaccinated at 3 weeks of age (Day 0) with 2 mL of 2
different batches of vaccine.
Pigs in T01 were
vaccinated with 2 mL of a placebo formulation without
PCV antigen.
Approximately three weeks after
vaccination (Day 22), groups T01, T02 and T03 were
challenged intramuscularly and intranasally with a
virulent PCV2 virus, at a dose of 10 5,1 TCID50 per pig.
Three weeks post-challenge (Day 43) all animals were
humanely sacrificed and necropsied. Serum samples
were taken pre- and post-vaccination, and tested by
PCV2 qPCR (days 0, 22, 25, 29, 32, 36, 39 and 43) and
by PCV2 antibody ELISA (days 0, 7, 14, 22, 29, 36 and
43). Samples on days 0, 7, 14 and 22 were also
checked for vaccine virus DNA using a specific cPCV 12 quantitative PCR. Lymphoid tissue was taken from 5
sites (tracheobrochial, iliac, inguinal, tonsil and spleen)
on Day 43 for PCV2 detection by immnohistochemistry
(IHC) and for lymphoid depletion (LD) by
histopathology. A pig found positive in one or more
samples was considered positive. All in vivo work was
conducted under Pfizer Animal Health IACUC-approved
procedures and was in compliance with local, state, and
national regulations.

T02 and T03 respectively (p=0.0001 vs T01 for both).
By seven days post-challenge, quantitative results
showed a 289 to 8,174 fold reduction for vaccinates
compared to placebo (Figure 2). Vaccination significantly
reduced the proportion of pigs positive for PCV2 in
lymphoid tissue and pigs showing evidence of lymphoid
depletion (Table 1).

PCV2 Quantitative PCR
Geometric Mean DNA copies/mL

Introduction
PCV2-associated disease (PCVAD) caused by porcine
circovirus type 2 (PCV2) has become one of the most
economically important diseases of pigs worldwide.
Vaccination has been shown to be effective under both
experimental and field conditions (1). A killed vaccine
containing a PCV Type 1-Type 2 chimeric virus (Fostera
PCV) is now available in many countries.
The
objective of this study was to evaluate the serological
response following Fostera PCV administration and its
effectiveness in preventing viremia and reducing the
impact of infection on lymphoid tissue; recognized
criteria for assessment of PCV2 vaccine efficacy.
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Titration of PCV2 by tissue culture infective dose-50 associated with quantitative PCR (TCID50-qPCR)
TF Cruz1, JP Araújo Junior1
Department of Immunology and Microbiology, Institute of Biosciences, São Paulo State University (UNESP), Botucatu,
SP, Brazil, tfcruz@yahoo.com.br
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Materials and Methods
ST cells were seeded in five 96-well plates at a density of
2 x 104 cells/well. Ten-fold serial dilutions of the PCV2b
samples (n=5) were prepared in minimum essential
medium (MEM) with fetal bovine serum and each
dilution was added to 10 seeded wells. Ten negative
control wells without virus were included in each plate.
The cultures were incubated at 37ºC and 5% CO2, and the
culture medium was changed weekly. At the end of the
culture period (33 days), antigen was quantified by qPCR
targeting PCV2 ORF11. Virus titers (Tissue culture
infective dose-50/ml, TCID50/ml) were calculated using
the Reed and Muench method2, and all viral samples
were diluted from 103 to 101 TCID50. The PCV2b
samples were tested by qPCR (ORF1-PCV2)1 to confirm
the results.
Results
Virus titers of PCV2b determined by TCID50-qPCR are
shown in Table 1. The results obtained by qPCR for each
dilution (103 - 101 TCID50) are illustrated in Figure 1.
Table 1. Virus titers of PCV2b measured by TCID50-qPCR.
PCV2b samples

TCID50/ml

A

106.77

B
C
D
E

106.41
106.70
107.00
106.43
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Figure 1. ORF1-PCV2 DNA detected by qPCR in viral
samples diluted 103 - 101 TCID50.
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Introduction
PCV2 is a small, non-enveloped DNA virus containing a
unique single-stranded circular genome and it has been
associated with porcine circovirus-associated disease
(PCVAD). PCVAD cause serious economical damage,
making this infectious agent one of the most important
for swine producing areas. Because PCV2 is
noncytopathogenic, the replication in infected cell lines
is usually monitored by indirect immunofluorescence or
immunoperoxidase. These assays require manual
microscope examination, which is time consuming,
laborious and need specific antibodies. Thus, the aim of
this study was to describe the development of TCID50qPCR assay for determination of viral titer.
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Conclusions and Discussion
The study demonstrated that viral samples diluted from
103 to 101 TCID50 showed a lower variation when tested
by qPCR, indicating that TCID50 associated with qPCR
was an efficient assay, easy to perform and can be used
for viral titration.
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Isolation of PCV2 in swine testicle (ST) cell by shell vial technique and monitoring of viral replication by
qPCR and RT-qPCR
TF Cruz1, JP Araújo Junior1
Department of Immunology and Microbiology, Institute of Biosciences, São Paulo State University (UNESP), Botucatu,
SP, Brazil, tfcruz@yahoo.com.br
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Figure 2. Rep-ORF1 and Cap-ORF2 mRNA measured
by RT-qPCR in PCV2-infected ST cell.
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Conclusions and Discussion
The study demonstrated that viral isolation with shell
vial technique was satisfactory and the detection of viral
DNA and mRNA was suitable for monitoring PCV2
replication in cell culture.
Acknowledgements
This work was supported by Fapesp (06-57976-6; 0659002-9) and CNPq (471070/2007-6; 500905/2007-0).
References
1. Tischer, I., et al., 1987, Arch Virol 96, 39-57.
2. Smith, M.C., et al., 1991, J Clin Microbiol 29, 463-465.
3. Ladekjaer-Mikkelsen, A.S., et al., 2002, Vet Microbiol 89,
97-114.
4. Larochelle, R., et al., 1999, J Virol Methods 80, 69-75.

Happy Pigs - Healthy People

871

June 13 (Wed)

Results
The results demonstrated that both viral DNA (Figure 1)
and RNA (Figure 2) levels were increased in infected ST
cells during subcultures. All samples were positive for
GAPDH mRNA. No qPCR product was detected from
RNA samples treated with RNAse-free DNAse. The
sequencing results confirmed the specificity of the PCR
product.

10
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Materials and Methods
ST cells were inoculated with lymph node suspension
and shell vial technique that uses a low-speed
centrifugation2 was employed for isolation of PCV2.
After adsorption, the cultures were treated with 100 mM
D-glucosamine pH 7.4. The subcultures were achieved
each 48 hours and the treatment with the reagent was
done 24 hours after. DNA was extracted of each
subculture (n=20) and RNA was extracted from the 12 th
to 20th passage (n=9). The RNA extracts were treated
with RNAse-free DNAse and cDNA was synthesized by
reverse transcription.
The qPCR and RT-qPCR reactions were performed using
SYBR Green I. For ORF1-PCV23 and ORF2-PCV24,
viral DNA and mRNA were detected with specific
primers. Finally, an endogenous control (GAPDH) was
also quantified and used to normalize the results of
mRNA. Relative quantification was achieved for mRNA.
For determination of viral DNA, absolute quantification
was used in the study. The specificity of the RT-qPCR
products was confirmed by sequencing.

Figure 1. Rep-ORF1 and Cap-ORF2 DNA quantified by
qPCR in PCV2-infected ST cell.

Relative amount (average)
normalized

Introduction
PCV1 and 2 are single-stranded DNA viruses that belong
to the family Circoviridae. PCV2 normally is isolated in
PCV1-free PK-15 cells, treated with 300 mM Dglucosamine1 and viral replication is usually monitored
by indirect immunofluorescence or immunoperoxidase.
Thus, this work aimed to describe the isolation of PCV2
in PCV1-free swine testicle (ST) cell by shell vial
technique and monitoring of viral replication by
quantitative PCR (qPCR) for detection of viral DNA
(ORF1 and ORF2) and quantitative reverse transcriptionPCR (RT-qPCR) for detection of replication protein
(Rep-ORF1) and capsid protein (Cap-ORF2) mRNA.
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The role of capsid protein of porcine circovirus in cytotoxicity and disease.
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Introduction
Porcine circovirus (PCV) is a non-enveloped
singlestranded DNA virus and is one of the economically
most important pathogens in the global swine industry
causing porcine circovirus associated diseases (PCVAD).
The 1.7kb ambisense genome encodes four known viral
proteins1- the replication protein (Rep), the spliced
variant Rep’, the only known immunogenic structural
capsid protein (Cap), and the ORF3-protein known for its
apoptotic effect2. Sequences within the Cap gene have
been identified to be involved in viral replication and
virulence3; however, the mechanism is still unknown. In
the literature, several mechanisms have been reported for
being responsible of inducing virulence in virus-infected
host; such as cell death/apoptosis, interference with the
normal cell function, or hijacking the immune system. In
attempt to clarify the role of Cap protein in PCV2
virulence, we are i) exploring the role of Cap protein in
inducing cell death and ii) investigating the role of
accessory cis- and trans- elements in the viral genome
which, along with the known interferon-stimulated
response element5 (ISRE) might be responsible for
increased PCV2 replication in vitro in response to
interferon treatment.
Materials and Methods
The open reading frame of the Cap gene from pathogenic
strains, PCV2b and PCV2a, and non-pathogenic strain,
PCV1, was PCR-amplified and cloned into a mammalian
expression vector, pCI-plasmid, to transiently express the
Cap protein under the control of the human
cytomegalovirus (CMV) promoter. Constructs were used
to transfect 293T (human embryonic epithelial cell line)
and PK-15 (pig kidney epithelial cell line) Cap protein
expression was confirmed using western blot and flow
cytometry. Combined Flow cytometry-based indirect
intracellular staining for PCV Cap used . with fixable
live/dead staining was used to assess the cytotoxicity .
Results
PCV2-Cap induces cell death in PK15, but not in 293T
cells. The Cap from both PCV2a and PCV2b cause
cytotoxicity similar to etoposide-treated PK15 cells in
vitro (Figure 1). There is no difference in the level of
cytotoxicity induced by PCV2a and PCV2b Cap protein.
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Figure 1. PCV2- Cap Cytotoxicity in PK-15 cells

Conclusions and Discussion
The present results indicate that the Cap protein of PCV2
induces cytotoxicity in PK15 cell line but not in human
293T cells. We did not see a difference in the extent of
cytotoxicity between the two variants PCV2a and PCV2b,
suggesting that the difference in virulence seen in other
studies is not solely dependent on induced
Capcytotoxicity. Further studies will be focused on
immune stimulation of cells in vitro and assess CAPinduced cytotoxicity in response to increased viral titers.
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Vaccinating Iberian pigs against PCV2 and Mycoplasma hyopneumoniae:
the payback at the slaughterhouse
J. Luis Criado1
Centro Veterinario Carmona. Calle Lora del Río no. 2, 41410-Carmona, Sevilla, Spain

1

Introduction
Vaccines against Mycoplasma hyopneumoniae (M. hyo)
and PCV2 are commonly used in Spanish pig production.
A speciality of Spanish pork production is Iberian ham.
For that, pigs are slaughtered at about 150kg or more live
weight with a minimum age of 10 month. Recently
Ingelvac CircoFLEX® was licensed to be mixed with
Ingelvac MycoFLEX® before use. The efficacy and
safety of this mixture had been demonstrated in the field
through to slaughter and documented in Iberian pigs (1).
Variation from average performance is of major concern
in pork production systems (2), and can be assessed by
calculating the coefficient of variation (CV).
The objective of this study was to evaluate
if
vaccination with Ingelvac CircoFLEX® mixed with
Ingelvac MycoFLEX® (FLEXcombo®) against PCV2
and M. hyo can reduce the CV and reduce the number of
culls (pigs below 150kg at 10 months of age).

Table 1. Parameters for Ingelvac MycoFLEX® vs FLEX
combo® after vaccination.
MycoFlex®
(Group 1)

CV(%)

FLEXcombo®
(Group 2)

CV(%)

P-value

Pigs
BW at birth

221
1.56

18

236
1.56

18

BW at weaning

7.18±1.85

25.8

6.89±1.90

27.6

0.260

BW

9.88±2.61

26.4

9.85±2.19

22.2

BWend nursery 26.01±6.13

23.6

28.55±4.67

16.4

nursery

Growing 1

64.59±8.61

13.3

68.55±6.95

10.1

Growing 2

113.43±14.3

12.7

116.30±13.27

11.4

Weight at 10
months

179.56±24.9

13.9

185.31±19.7

10.7

Culls(<150kg)
FC
ADG

20/120
16.6%
3.46
598.5

-

8/120
6.6%
3.41
612.5

0.904
0.0003
0.0002
0.108
0.049

F-value
(P-value)
0.95
(0.389)
1.42
(0.029)
1.72
(0.002)
1.54
(0.012)
1.17
(0.194)
1.59
(0.006)

-

0.026

-

-

-

-
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Results
No adverse reactions were observed after vaccination
with FLEXcombo®. The results of the two groups are
summarized in Table 1.
Analyzed weights, as well as coefficient of variation, at
the end of the nursery, start of growing and 10 months of
age were significantly improved in the FLEXcombo®
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Conclusions and Discussion
Animals vaccinated with FLEXcombo® around weaning
performed better than animals vaccinated against M. hyo
alone and gained 5.75 kilos more between weaning and
10 months of age. The number of culls was significantly
reduced (by 60%) compared to the Mycoplasma group.
This study showed furthermore that FLEXcombo®
vaccination applied to Iberian pigs can reduce the
variations in weights as measured by a significantly
lower coefficient of variation. Due to the improved
performance, the producer was paid on average 10 €
more per pig vaccinated with FLEXcombo® than for the
M hyo only vaccinated animals.

Poster Sessions

Materials and Methods
This study was conducted in a 420-sows, Iberian herd in
Sevilla, Spain. The herd was negative for PRRS, and
positive for M. hyo and PCV2. No clinical signs of
PMWS were observed during the trial but seroconversion
against PCV2 occurred in the nursery. Pigs are weaned
weekly at 3 weeks of age. In this study a total of 457
piglets were randomly divided into two groups at
weaning, and vaccinated with either 1 ml of Ingelvac
MycoFLEX® (group 1, n=221) or with 2 ml of
FLEXcombo® (group 2, n=236). Piglets were placed in
the same conditions. The animals were fed ad libitum
until 100 kilos. After that both groups received liquid
feed with the same feed curve.
More than 100 pigs of each group were randomly and
individually weighed at birth, at weaning at the middle
and at the end of nursery and three times during the
grow-finish period until slaughter.
Body Weight data means from each phase were
compared through one-way analysis of variance
(ANOVA). The equality of variances was tested with an
F-test. Differences between culls distribution (proportion
of pigs weighing <150 kg BW at 10 months of age) was
analyzed with a Fisher exact test. Furthermore, an
economical analysis was made based only on the
differences in weights at the end of finishing.

group (p<0.05). Total weight gained was 5.75 kg more
per pig in group 2. The ADG was higher in group 2
(612.5g) compared to group 1 (598.5g). The number of
culls (%) was significantly reduced in the FLEXcombo
group compared to MycoFLEX group (6%vs16.6%
p=0.026).
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PCV2 and M.hyo: what happens when you stop vaccination in a stable farm?
Miguel Angel Sanz
Eurotex Ibérica S.L., Spain
Introduction
Piglet vaccination against PCV2 and Mycoplasma
hyopneumoniae (M.hyo) has been used in Spain during
the last 4 years. In case of PCV2, vaccination rate
increased very fast and nowadays about 80% of the
piglets are vaccinated; similar estimations are calculated
for M.hyo vaccination.
Taking into account the fact that some farms have been
vaccinating all piglets with very good and consistent
results1 and also using other control measures during a
long period of time, the question that arises is: What
happens if we stop vaccination?
This case report describes the impact of discontinuing
vaccination against PCV2 and M. hyo on performance
parameters in fattening and its economical consequences.
Materials and methods
The case report farm is a farrow to finish, 350-head sow
farm in the west-central part of Spain. Animals are
produced in 3 weekly batches and part of them is grown
in external fattening farms. The farm is PRRS and APP
negative and PCV2 and M.hyo positive but without
evident clinical signs. Pigs were vaccinated from June
2010 with a well established vaccination program that
combines Ingelvac CircoFLEX® mixed with Ingelvac
MycoFLEX® (FLEXcombo®, Boehringer Ingelheim) in a
single dose of 2ml at 28 days of age.
The field observation was done in one of the external
fattening units, 4 km from the sow farm. One vaccinated
batch (n=681) was placed in the fattening unit in
February 2011 and was compared with the following
batch that was placed in the same facilities in June 2011
(non vaccinated animals, n= 682). Performance data of
both batches was compared in an economical estimation
in order to calculate the Return of Investment (ROI) of
the vaccinated group.
Results
Performance results in grow-finish comparing the
animals vaccinated with FLEXcombo® with the nonvaccinated ones are shown in table 1.
Based on the performance in the finishing and in the
slaughterhouse, the gross margin calculated per place
and per year is 13,57€ higher in the vaccinated animals.
The ROI of the vaccinated group is 2,85€ per each euro
invested in vaccine (including the costs for both vaccines
in the calculation).
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Table 1. Performance parameters in grow-finish.
Parameters
Number animals
Entry weight (kg)
Slaughter weight (kg)
Mortality (%)
GMD(g)
FCR
Days in fattening
Age (days) at slaughter
Deliveries to the
slaughterhouse
Discount
slaughterhouse (€)

FLEXcombo®
681
26,9
101,8
1,62
752
2,35
99
176

Nonvaccinated
682
30,5
105,6
3,23
686
2,31
108
190

6

7

1.184

1.590

Discussion
PCV2 and M hyo vaccination (FLEXcombo®) was well
established in this system and clinical signs were absent.
Discontinuing vaccination had a negative impact in the
growth, mortality, and homogeneity of the animals.
Mortality of the non vaccinated animals was increased
specifically in the second half of fattening, which is the
period during which PCV2 and M.hyo are typically
affecting the pigs.
It is important to note that the group of vaccinated
animals entered the fattening in the worst period (winter
season). It is well known that this can have a significant
effect on production performance, specifically FCR, and
can explain the differences observed in this parameter.
The results indicate that stopping vaccination against
PCV2 and M.hyo had a negative impact on the
productivity and was relevant in terms of the farm
economics. Vaccination had a significant economic
benefit with an ROI of 2,85:1.
References
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Comparison of 3 commercial ELISA tests and the Immunoperoxidase monolayer assay (IPMA) to detect
antibodies against porcine circovirus type 2
1

E Pileri 1,2, M Cortey 3, F Rodriguez 1, M Sibila 1, L Fraile 1,4, J Segalés 1,2
Centre de Recerca en Sanitat Animal (CReSA), UAB-IRTA, Spain, 2 Dept. Sanitat i Anatomia Animal, UAB, Spain,
3
Unité de Virologie Moléculaire, Emergence et co-évolution virale UMR 6578, EFS-UdM, France,
4
Universitat de Lleida, Spain, joaquim.segales@uab.cat

Introduction
Porcine circovirus type 2 (PCV2) infection is associated
to several swine diseases collectively referred as porcine
circovirus diseases (PCVD). Serological studies at the
farm level are useful to monitor viral infection dynamics
as well as vaccination. Moreover, antibody detection can
be useful to evaluate the optimal timing of vaccination.
Immunoperoxidase monolayer assay (IPMA) has
traditionally been one of the most useful methods to
detect PCV2 antibodies in a quantitative manner,
essential if willing to establish further biological
associations (1). However, the replacement of IPMA for
alternative automatizable serological tests such as ELISA
is desirable. The objective of this study was to compare
and correlate the antibody titres obtained by IPMA with
the results obtained by three commercial ELISA tests.

Conclusions and Discussion
Results indicated an excellent (R2>0.90) linear or
polynomial relation between IPMA titres and ELISA
results, for all serological kits tested. Therefore, all
commercial ELISA tests seem to provide predictive
values similar to that offered by the IPMA, and represent
reliable potential substitutes of IPMA to monitor
antibody responses to PCV2 infection and/or vaccination
in quantitative terms.
Acknowledgements
This study was carried out with the generous donation of
ELISA kits by Pfizer Inc. (Synbiotics), Ingenasa and
BioChek companies. The field study was supported by
MSD Animal Health.
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Results
When a lineal equation between IPMA titres and ELISAs
was considered, R2 results were higher than 0.88 (ELISA
titres or S/P values), and 0.92 (ELISA titres or RecOD
values) for the E3 and E1, respectively. In case of E2, the
coefficient of determination was low for the ELISA titres
(R2= 0.48) while R2=0.7 for the S/P ratio. Nevertheless,
if a polynomial equation was adjusted, the R2 for both
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Materials and Methods
Sera used in this study came were from a previous work
in which a factorial 2x2 study was designed by means of
piglet and sow vaccination (2). Briefly, sera from 208
piglets were longitudinally taken at 3/4, 12, 16, 21 and
26 weeks of age and tested by a previously published
IPMA protocol (3). Serological titres were transformed
to log2 values. Samples were also analysed by three
quantitative commercial ELISA kits: a blocking ELISA
(Serelisa®PCV2 Ab Mono Blocking, Synbiotics®) (E1)
and two indirect ELISAs (INGEZIM CIRCO IgG®
11.PCV.K1, Ingenasa (E2) and PCV2 ELISA® SK105,
BioChek (E3)). Each ELISA test was performed
following manufacturer’s instructions. The E1 results
were represented as the reciprocal optical density (OD)
value (RecOD) and E2/E3 results as the S/P ratio. All
ELISA results were also expressed as titres.
Pearson (r) and Determination (R2) coefficients were
calculated by Microsoft Office Excel 2007 (Microsoft ®)
to determine the correlation between IPMA and ELISA
results. An equation line that represented these
relationships was also adjusted. Serological profiles of
PCV2 antibodies at different ages were also compared
between techniques (Mann–Whitney U test).

S/P values and ELISA titres increased to 0.91 and 0.909
for the E2 and E3, respectively. No significant difference
was observed for the E1 correlation coefficient when a
polynomial equation was considered.
A different ability to discriminate between animal groups
was observed for each diagnostic test, when serological
profiles of PCV2 antibodies were compared. As a whole,
the E2 was the most suitable to detect significant
differences between treatment groups, followed by the
IPMA, E1 and E3.
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First description of a novel Torque teno sus virus species:
genetic characterization and preliminary epidemiological assessment
Alexandra Jiménez-Melsió1, Vivian Cornelissen-Keijsers2, Denny Sonnemans2, Martí Cortey1, Laura Martínez-Guinó1,
Mario Aramouni1, Joaquim Segalés1,3, Erwin van den Born2, Tuija Kekarainen1
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Introduction
Anelloviruses are a highly diverse group of circular
single-stranded DNA viruses infecting vertebrates1. They
are widely distributed in different animal species2. Until
this study, two species are known to infect pigs, namely
Torque teno sus virus 1 (TTSuV1, genus Iotatorquevirus)
and 2 (TTSuV2, genus Kappatorquevirus). These viruses
are genetically very distinct (>56% sequence diversity)
but share similar genome organization and expression
strategy3. In this study we describe a novel TTSuV
species, (provisionally named TTSuV3), its epidemiology
and molecular characteristics.
Materials and Methods
DNA from serum samples was extracted from 7
commercial pig sera batches and rolling circle
amplification (RCA) was performed on these samples
using random hexamers. For geographical studies, DNA
was extracted from 244 pig sera collected from farms
located in 17 different countries. Furthermore, sera from
34 postweaning multisystemic wasting syndrome
(PMWS)-affected and 29 age-matched healthy pigs
aging between 11 and 21 weeks were also tested 4.
To identify the clones obtained from RCA, they were
sequenced and compared with the sequence data
available in GenBank. Phylogenetic analysis was
performed on the largest anellovirus open reading frame,
ORF1, using MEGA software5.
A real time quantitative PCR (qPCR) assay based on
SybrGreen technology was developed for the detection
and quantification of TTSuV1, TTSuV2 and TTSuv3
DNA, as well as a broad spectrum qPCR for the
detection of TTSuV in general. For quantification, 10fold serial dilutions of TTSuV-containing plasmids with
concentration ranging from 5·106 to 5·100 copies/µl were
used to generate PCR standard curves.
Results
Five of the 28 clones obtained by the RCA technique
contained novel anelloviral sequences, considerably
different from either TTSuV1 or 2 sequences, suggesting
that a novel TTSuV species was identified. The mean
group distance of the novel sequences with TTSuV1
isolates was 63.1% (61.9%-65.6%) and 41.7% (40.26%43.59%) with TTSuV2, while the phylogenetic distance
of between known TTSuV1 and 2 species was 59.5%
(56.6%-62%). According to the International Committee
on Taxonomy of Viruses (ICTV), the ORF1 nucleotide
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sequence divergence cut-off values to distinguish species
is >35% and >56% for genera. Therefore, the obtained
viral sequences were considered to represent a novel pig
anellovirus species, which is proposed to be named
TTSuV3, within the Kappatorquevirus genus.
All commercial sera contained each of the three species.
In each batch, viral loads ranged from 10 4 to 106 DNA
molecules/ml of sera, being usually the highest for
TTSuV2 and the lowest for TTSuV3.
Each TTSuV species was found in all 17 countries, with
TTSuV3 being the minor species. However, in some
cases TTSuV3 was the only pig anellovirus detected.
TTSuV3 and TTSuV2 viral loads were significantly
higher in PMWS-affected pigs than in healthy animals.
Conclusions and Discussion
The RCA technique has been applied to identify in pig
sera a novel TTSuV species, proposed to be named as
TTSuV3. TTSuV3 is worldwide distributed, although
less abundant than TTSuV1 and 2. In PMWS animals
TTSuV2 and 3 prevalence and load were higher than in
healthy pigs.
References
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Porcine circovirus type 2 DNA and antibody detection in serum and colostrum of sows vaccinated with Porcilis®
PCV one shot
M. Sibila1, G. Ticó1, M. Nofrarías1, R. López-Jiménez1, S. López-Soria1, D. Pérez1, L. Fraile1,2, J. Segalés1,3
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Introduction
Vaccination of sows and gilts increases porcine
circovirus type 2 (PCV2) antibody titres in serum and
average daily weight gain of their offspring as well as
decreases the preweaning mortality1. Moreover, it is
known that PCV2 sow vaccination is able to reduce but
not to eliminate the PCV2 shedding via colostrum and
milk2. Up to know, PCV2 vaccine in sows is most
frequently applied in two or more doses before
mating/parturition2,3,. To the authors’ knowledge, there is
no information on the effect of one single PCV2 sow
vaccination before mating. Therefore, the main goal of
this study was to evaluate the presence of PCV2 DNA
and the level of PCV2 antibodies in serum and colostrum
in sows vaccinated once before mating.

Table 1. PCV2 DNA detection and antibody titres (log2
IPMA titre ± SD) in serum and colostrum samples of V
and NV sows.

Materials and Methods
Fifty-five sows from a farm with a history of PMWS
were randomly distributed in two groups: vaccinated
sows (V, n=24), receiving 2 ml of Porcilis® PCV, and
control sows (NV, n=31), receiving 2 ml of phosphate
buffer saline (PBS). The used vaccine is registered to be
administered in piglets older than 3 weeks of age. Since
there was no recommendation for the use of this vaccine
in sows, a single dose of 2 ml (as recommended for
piglets) one week before mating was given. Blood
samples were taken at two weeks pre-mating and at
farrowing (together with colostrum samples). PCV2
antibody titres in serum as well as colostrum samples
were tested by means of immunoperoxidase monolayer
assay (IPMA)4. Pellet and milk whey from colostrum
samples were obtained as previously described 5. PCV2
DNA in serum as well as colostrum pellet and milk whey
were tested by a standard PCR4.

Conclusions and Discussion
One shot of Porcilis® PCV before mating was able to
induce significantly higher PCV2 IPMA antibody titres
at the moment of farrowing in serum and colostrum than
in NV sows. However, PCV2 DNA detection at
farrowing in serum and colostrum samples was low in
both treatments groups, being not significantly different
between them. Serological results would be in
concordance with a previous work3, in which sows were
vaccinated with two doses pre-mating and a third dose
pre-farrowing. On the contrary, another work2 found
reduced PCV2 shedding but identical total antibody titres
(12.32 log2 IPMA titre) in colostrum samples of V (with
two doses before farrowing) versus NV sows.

Serum
(pre-Mating)
Serum
(Farrowing)
Colostrum
Pellet
Milk
Colostrum
Whey
Total

IPMA
PCR
IPMA*
PCR
IPMA*

NV (n=31)
10.3 ± 1.8
3 (10%)
11.3 ± 1.2
1 (3.2%)
9.5 ± 2.7
4 (13%)

V (n=24)
10.6 ± 2.01
4 (17%)
12.2 ± 1.4
1 (4.6%)
11.6 ± 2.2
8 (33%)

PCR

6 (19%)

1 (4%)

7 (22.5%)

8 (33%)

*means p<0.05 between treatment groups
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Results
PCV2 DNA detection and antibody titres in serum and
colostrum samples in V and NV sows are detailed in
table 1. Overall, PCV2 DNA was detected in higher
(p<0.05) frequencies in pellet (12/55, 22%) than in milk
whey (7/55, 13%). Fifteen out of 55 sows had either the
pellet or the milk whey positive to PCV2 PCR. From
these 15 sows, only 4 (3 NV and 1 V sows), had both
colostrum fractions positive to PCV2 PCR.

Treatment
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Approach to an appropriate PVC2 vaccination on farrow-to-finish farms in Japan
Fumiko Koike, EmikoTaniguchi, Miho Sato, Satoshi Murata, Munetaka Ooi
S.M.C. Co., Ltd.,
koike@swine-smc.co.jp
Introduction
The cost-effective implementation of PCV2 vaccination
has been one of the main focuses in the field soon after
the launch of commercial PCV2 vaccines. In order to
elaborate the criteria for a better vaccination
implementation, PCV2 viral load patterns of pigs
vaccinated at various age points by means of RT-PCR
has been investigated in this study.
Materials and Methods
1) 3,000 blood samples from healthy pigs (30, 60, 90, 120,
150 days old) and healthy sows (1-4th parity and >5th
parity) were collected from 20-24 farrow-to-finish farms
during 2008-2011. PCV2 viremia patterns were
determined by RT-PCR and the timing of vaccination at
each farm was recorded.
2) PCV2 positive farms that implemented PCV2
vaccination during 2009-2011 underwent the investigation
to review the timing of vaccination.
Results
1) Spring 2008: The highest viral load was observed
during 60-90 days of age also in the healthy pigs before
PCV2 vaccines were used.
2) Autumn 2008: After introducing piglet vaccination,
the viral load decreased at 60 and 90 days old and more
than 50% of pigs showed negative for PCV2 viremia.
3) Spring 2009: 80% of the farms switched to sow
vaccination. Sows and pigs of 30 days old showed less
viremia but the viral load increased at 120 days of age
(Figure 1).
4) Autumn 2009 onward: More than 70% of the farms
started to vaccinate both sows and piglets. Sows and pigs
of 30 and 60 days old showed no viremia cases and more
than 80% of pigs after 90 days old became PCV2
negative (Figure 2).
While no PCV2 was detected from healthy pigs, dead or
wasted pigs in the same sites, mainly over 90 days old,
shed a large amount of PCV2 via their faces. Those pigs
had been usually vaccinated at 3 weeks of age and
improvement was observed when vaccinated twice or at
a later stage.
Discussion and conclusion
PCVAD observed in pigs of 60-90 days old was usually
controlled by vaccinating at 3 wks of age, and sow
vaccination reduced the level of PCV2 circulation in the
farms. Vaccinating both sows and pigs inhibited viral
load/clinical symptoms such as respiratory disorders
often observed after 90 days of age, especially when
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vaccinated twice or at a later stage in order to minimize
MDA interference.
There were the cases of PCV2 positive replacement gilts
introduction and/or reinfection during fattening period
mainly due to farm management. Therefore, PCV2
epidemiology on sow herd and young piglets is essential
and in order to determine a best vaccination regimen on
site, the analysis of the samples taken from various ages
of pigs showing retardation or relevant clinical disorders
should be carried out.
Figure 1. PCV2 positive rate and viral copy number in
serum from sows (parity no 1-4 and >5) and pigs (30-150
days of age) in autumn 2008 (A) and spring 2009 (S)

Par.1-4

Par.>5

30-day

60-day

90-day 120-day 150-day

Figure 2. PCV2 positive rate and viral copy number in
serum from sows (parity no 1-4 and >5) and pigs (30-150
days of age) in 2009 and 2011
Autumn 2008 :Piglet vaccination
Spring 2009 :Sow vaccination (17 farms out of 23)
Piglet vaccination (1 farms out of 23)
Sow & piglet vaccination(3 farms out of 23)

Par.1-4

Par.>5

30-day

60-day

90-day

120-day

150-day

2009 : Sow vaccination (4 farms out of 20)
Piglet vaccination (1 farm out of 20)
Sow & piglet vaccination (14 farms out of 20)
2011 : Sow vaccination (3 farms out of 22)
Piglet vaccination (10 farms out of 22)
Sow & piglet vaccination (9 farms out of 22)
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A case of SMEDI problems due to PCV2 in gilts of a high health breeding herd
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Introduction
PCV2 has been frequently associated with reproductive
failures, mostly observed as mummies and non-viable or
weak born piglets at birth (1).
The objective of the present paper is to report a case of
SMEDI problems in a high health herd, with major
involvement of breeding gilts which were not vaccinated
against PCV2 before the first pregnancy.
Farm description
These results were obtained from a high health 1200-sow
farrow-to-finish herd. The herd is a nucleus breeding
herd with DanBred® and Large White sows. All breeding
animals are born on the farm. No clinical PCV2
associated problems were observed in the piglets.
PCV2 vaccination
Vaccination against parvovirus, Erysipelas, swine
influenza is performed on a regular basis in gilts and
breeding sows. Since 2008, gilts are vaccinated against
PCV2 with CIRCOVAC® during the first parity at 10
and 13 weeks of gestation, whereas older sows are
booster vaccinated at 13 weeks of each pregnancy.
Piglets are not vaccinated against PCV2.
Case description and diagnosis
During 2010, no specific reproductive problems were
reported. The reproductive parameters in the DanBred ®
sows were assumed to be normal, apart from pregnancy
rate after 1st insemination, see Table 1.

420
1.6
87.9
0.27
7.2

2765
1.3
93.,6
0.48
9.7

However, during 2011, a higher number of abortions and
an increased number of mummified pigs/litter were
observed in gilts (Table 2). During some periods, peaks
with up to 1.30 mummies per litter were observed.
Seven mummies/stillborn piglets of gilts and 4
mummies/stillborn piglets of sows were collected and
sent to the Laboratory of Virology, Ghent University.
Virus isolation was performed for parvovirus, PRRSV
and PCV2. PCV2 antibodies in the sera of gilts of the
same group were evaluated by ELISA and in the sera of

Results
All samples were negative for Parvovirus and PRRSV,
whereas high titres of PCV2 virus were found in several
heart tissues from mummies and foetuses from gilts.
Seven piglets, from 3 different gilts, showed 4.0 to 4.5
log10 TCID50/g PCV2. Additionally, 4 other stillborn
piglets from older sows were free of PCV2 virus.
No PCV2 antibodies were detected in gilts, whereas all
sows were positive.
Discussion and Conclusion
The high PCV2 titres in gilt foetuses confirmed the
involvement of PCV2 in the reproductive disorders.
These high titres are comparable with virus titres
observed in the heart of experimentally infected foetuses
at 57 days of gestation and higher than those in foetuses
infected at 92 and 104 days of gestation (2). CIRCOVAC
vaccinated sows, submitted to the same conditions, did
not present PCV2-infected foetuses. The sows seemed
protected against the reproductive failures by the
CIRCOVAC vaccination, whereas the vaccination of the
gilts at the end of the first pregnancy appears to have
been too late to offer protection against the observed
reproductive failures. The cause of the stillbirths in the
sows could not be identified, although the majority was
seen in >5 parity sows. As PCV2 is a slow replicating
virus, it can be hypothesized that PCV2 infection in gilts
occurred before vaccine immunity was raised. This case
points to the benefits of a PCV2 gilt vaccination with
CIRCOVAC during the quarantine period as it is
recommended by the manufacturer.
References
1. Madson et al., 2011, An Health Res Rev 12; 47-67.
2. Sanchez R , 2003, PhD thesis. Ghent University.
®CIRCOVAC is a registered trademark of Merial in
Belgium and elsewhere.
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No of farrowings
% abortions
Pregnancy rate after 1st AI
No of mummified/litter
% of stillborn/litter

Table 2. Reproductive parameters in the DanBred® animals
in 2011.
Gilts
Sows
No of farrowings
459
2082
% of abortions
1.3
0.6
Pregnancy rate after 1st AI
92.6
95.3
No of mummified/litter
0.,93
0.45
% of stillborn/litter
4.9
10.6
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Table 1. Reproductive parameters in the DanBred® animals
in 2010.
Gilts
Sows

older sows in the routine monitoring system applied at
the farm
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Search for viral co-infection in PMWS suspected pigs
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Introduction
Natural co-infection of PCV2 with other viral agents can
contribute to synergic effect and may become an
important cofactor in the pathogenesis of swine diseases,
including postweaning multisystemic wasting syndrome
(PMWS)2. As coinfecting viruses to PCV2 infection in
PMWS were studied PRRSV33, TTSuV-1, TTSuV-24
boca-like virus1 and others. In this work we search for
co-infection to PCV2 detected in PMWS suspected pigs
with five viruses: PRRSV, TTSuV-1, TTSuV-2, porcine
teschovirus (PTV) and boca-like virus.
Materials and Methods
A collection of 32 lymph node samples was obtained
from PMWS suspected pigs originating from Slovakia in
period of 2007-2009. After isolation of DNA or RNA,
PCV2 was detected by PCR using the primers CF8/CR8 5.
PRRSV was detected using a nested RT-PCR employing
European or North American PRRSV specific primers
selected from ORF56,8. PTV was detected by a nested
PCR with outer pev-1a and pev-1e and inner pev-1c and
pev-1d primers (158 bp). Boca-like virus was detected by
seminested PCR employing BO1/BO3R and BO2/BO3R
which amplified a 660bp fragment. Detection of
TTSuV1and TTSuV2 was done by sigle SYBR Green
real-time PCR employing virus specific TT1F/TTV1R
and TT2F/TT2R primers7, respectively. Positive samples
were accepted when threshold value was lower than
CT=36 and melting curve analysis has revealed a specific
peak. Selected PCR amplicons were sequenced using
PCR primers and fluorescently labeled ddNTPs.
Nucleotide sequences for particular virus were analyzed
by BLAST or compared with sequences deposited in
GenBank and phylogenetic tree was constructed using
the Neighbor-joining program.
Results and discussion
Analysis of a collection of 32 pig clinical samples has
revealed that they contained not only PCV2 as expected
but mostly additional 1 – 5 viruses. PRRSV was detected
in 12 samples (37.5%), TTSuV-1 in 23 samples (71.9%),
TTSuV-2 – 20 (62.5%), PTV – 12 (37.5%) and boca-like
virus in 6 samples (18.7%). In 2 samples (6.2%) was
detected PCV2 only, 2 viruses were detected in 7
samples (21.8%), 3 viruses in 9 (28.1%), 4 viruses in 9
(28.1), 5 viruses in 4 samples (12.5%) and all 6 viruses
were detected in 1 sample (3.1%). Co-infection of pigs
with PCV2 and PRRSV was not rare and often
confirmed in PMWS clinical samples. Although high coinfection of PCV2, TTSuV-1 and TTSuV-2 was
observed in this work and by others1, it is difficult to
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clearly conclude that those two viruses trigger the
development of PMWS since viruses were not always
detected in PCV2 infected animals only but often in
PCV2 non-infected animals as well. The role of bocalike virus detected in our samples is hard to explain since
virus was detected in same samples with any link to
other viruses. It is quite interesting to observe the
presence of PTV in our samples analyzed but its role
remains to be elucidated.
Genetic analysis of PCR amplicons has revealed that all
PCV2 samples belonged to the PCV2b genotype. Of 12
PRRSV isolates all but one belonged to the EU-1
genotype. The sample 36M fell in the cluster of the NA
genotype isolates. Genetic typing of 10 PCR amplicons
obtained with TTSuV-1 and TTSuV-2 specific primers
reveled that viral DNA was diversed and isolates were
distributed in different phylogenetic clusters. Boca-like
virus sequences of PCR amplicons were over 99%
similar to those obtained from pigs originating from
Sweden1.
Conclusions
The present results indicate that co-infection with other
viruses in PCV2 positive samples obtained from PMWS
suspected pigs is not rare. In our collection of samples
co-infection with additional 1 – 5 viruses was observed.
No doubt that co-infection is a phenomenon observed in
PMWS animals but role of any virus remains to be
explained.
Acknowledgement
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PCV2 DNA quantification and ORF1 based caracterization of PCV2 detected in serum from feral pig
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Introduction
The feralpig(Susscrofa) of the Pantanalisa wild
animaldescendantfrom the domestic pigsintroduced by
thefirst colonistsin the sixteenth century. Currently, these
animals are presentthroughout thePantanal, a huge floodplain,
where it became themost frequently consumedbushmeat.
This customand its possibleadvantages forconservation
medicineturnedtheresearch of the sanity conditionsof these
animals an essential issue. Amongthe pathogens, porcine
circovirus 2 (PCV2), which has three genotypes,was
chosen, for its importancein the commercial swine
production.Therefore, it is crucial to verify if the PCV2 is
circulating in this isolated feral swine population and check
its genotype.
Materials and Methods
Eleven serum samples were collected in 2010 (Table 1).
The DNA-extraction was performed and used in the
SYBR Green–based real time PCR for PCV2
quantification(1)(results were expressed as PCV2
genomecopy numbers/mL serum). AORF1 fragment of
423pb (n=6)were sequenced(2) and thephylogenetic tree
was performed using the distance based Neighborjoining method (Kimura 2-parameters model) in the
Mega v.2 package (Bootstrap 1000).

S amples
163
164
165
166
167
168
169
172
173
174
176

Ages Weight
S ex
(Years) (Kg)
3.5
62.5 Female
15
64.5
M ale
4
30
Female
7.5
65
M ale
3
31
M ale
6
51
Female
2
16
M ale
3
33
M ale
7
75
M ale
5
54
Female
9
35
Female

PCV2 DNA copies/mL
serum
1.51E+04
1.81E+03
9.28E+03
5.95E+03
3.67E+04
5.07E+02
3.17E+03
1.08E+03
1.30E+05
2.08E+04
4.64E+04

Figure 1. Neighbour-Joining tree of the PCV2 ORF-1
region (413 nt). The bootstrap value (1000) for each
clade is shown. Sequences from GenBank used for each
genotype has their accession number indicated.
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Conclusions
The present results demonstrated that a high variability
PCV2 is circulating inferal pig population from Brazil.
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Results and Discussion
The positivity in all samples (Table 1), usually
uncommon, can be a result of virus/host adaptation or the
absence of other well-knows co-factors needed to trigger
clinical signs and/or animal death(4). The detection of
PCV2 in serum of feral pigsbetween two and 15 years of
ageshowedthat PCV2-viremiacan happen in different
growth phase, as observed in experimental and natural
infection in commercial swine(3,4). The sequencing of
ORF1 (conserved region) was chosen, since the high
mutation rates can indicate a purification selection.
Considering the low number of samples, the conserved
region chosen (ORF1) and the absence of contact with
commercial pigs, a high variability was seen between
samples (97.6 to 100%). The PCV2 detected belongs to
PCV2b genotype (Figure 1), although the sample 164
was separated, suggesting that it belongs to another new
or preexisting genotype.

Table 1. PCV2 genome copy number/mL serumin
natural infected feral pigs from Nhecolandia,MS, Brazil.
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Determination of PCV2 specific antibodies in the testicles of piglets to verify dam vaccination
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Introduction
Postweaning multisystemic wasting syndrome (PMWS)
caused by porcine circovirus type 2 (PCV2) led to most
economic losses in pig production worldwide, prior to
introduction of vaccination against PCV2. Vaccination of
dams against PCV2 induces a significant enrichment of
maternal antibodies in the colostrum. Fattening pigs of
vaccinated dams grew significantly better, although the
antibody titers from progeny of vaccinated and
unvaccinated dams differed no longer at the beginning of
the fattening period (Kurmann et al., 2011). Hence, it is
an obvious economical factor for fatting farms to identify
suppliers with standardized vaccination protocols.
However, to define the right diagnostics one needs to
remind PCV2 specific antibody concentrations from
progeny of vaccinated and unvaccinated dams are not
different at the fattening stage (Kurmann et al. 2011).
Additionally, blood sampling to measure antibody titers
in serum of neonates is time-consuming and stressful.
Instead, we suggest to investigate the side-product
testicles, which accrue by the decreed castration of male
piglets. PCV2 antibodies should also be detectable in
testicular fluid.

Table 1. PCV2 specific antibody titer of dams (EU)

Materials and Methods
12 randomly selected dams have been vaccinated in the
8th and 11th week of gestation with 2 ml Circovac® into
the neck muscles. 10 unvaccinated dams were injected
with 1.4 ml adjuvant and served as a control group.
Blood samples were taken in the 8th and 15th week of
gestation for the determination of PCV2 specific
antibodies. At birth, colostrum was sampled from several
teats before suckling. Blood of the male piglets was
taken at t castration on the 7th day of life.
The testicles of castrated piglets were repeatedly frozen
and thawed until testicles fluid could be removed for
analysis of PCV2 specific antibodies. We used a
competitive ELISA test kit (SERELISA® PCV2 AB
Mono blocking system, Synbiotics Corporation Europe
SAS, Lyon).

References
Kurmann J. et al.: 2011, Clin and Vac Imm 18:16441649.

Results
Vaccination of dams led to a significant increase of
PCV2 specific antibody titers in colostrum and also
serum of the piglets. Piglets of vaccinated dams revealed
significantly higher PCV2 specific antibody in testicular
fluid at castration (7th day of life) compared to testicular
fluid from progeny of unvaccinated dams. However,
PCV2 specific antibody titers in testicular fluid were
about 4.5-fold lower as in piglets serum.
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before Vacc.
Dilution 1:3
986.2 ±
vacc. dams
1229.49
1580.8 ±
unvac. dams
2529.43

after Vacc.
Dilution 1:3
11381.2 ±
6240.47
626.8 ±
1053.38

Colostrum
Dilution 1:20
4956.3 ±
3203.14
328 ±
716.42

Table 2. of PCV2 specific antibody titer in serum and
fluid of testicular tissue at day 7 (EU).
blood serum
Progeny of vacc. dams
Progeny of unvac. dams

11327.2 ±
7137.14
973.4 ±
1316.73

fluid of
testicular tissue
4834.6 ±
4958.1
354.3 ±
551.07

Conclusions and Discussion
This method proved to be successful to distinguish farms
using dam vaccination protocols from ones that do not. 5
independent piglets testicular fluid revealed to be
sufficient to test the vaccination status of a farm.
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Investigation of porcine circovirus type 2 (PCV2) antibodies and DNA in serum of pigs born from PCV2vaccinated sows in a farm where PCV2 is under control
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Discussion and conclusions
Sow vaccination with CIRCOVAC induced high enough
antibody titres to immunise their offspring through
colostrum intake. At 30 days of age, pigs born to the
vaccinated sows had remarkably high antibody titres,
which confers protection for pigs from PCV2 infection in
the early stage of life. This allows young pigs to develop
their own immune system without PCV2 interference
with dendritic cells (2). The fact that pigs never
seroconverted even at 180/200 days of age, and that no
PCV2 DNA was detected in sows and piglets, reconfirms
that PCV2 is well under control and PCVD is fully
contained in the farm. PCV2 control can be maintained
by only sow vaccination, which requires less cost and
effort than piglet vaccination, especially for farms where
appropriate environmental measures are practiced, such
as this trial farm.
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Results
Mean log10 PCV2 antibody titres of sows after 1st and
2nd vaccination were 3.97±0.6 and 3.89±0.9,
respectively. Mean antibody titres of pigs born to
vaccinated sows from 30 to 180/200 days of age are
presented in Figure 1. PCV2 DNA was not detected in
any serum samples of sows or pigs up to 180/200 days of
age.

1st vaccination
4.0
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Materials and Methods
The study was conducted in a 2,400-Berkshire sow
farrow-to-finish farm, operating a two-site system,
located in Kagoshima, southern Japan. Replacement gilts
were raised on the farm and strict all-in/all-out was
practiced. From 2008 to the beginning of the study, sows
and pigs were inoculated with a PCV2 vaccine registered
for piglet. PCV2 was supposed to be under control in the
farm as PCV2 DNA was not detected either in serum or
tissues of pigs, or in the farm environment including
inside and outside of barns, and farm staff. In July 2010,
sow vaccination with CIRCOVAC (Merial, Lyon,
France) was implemented and piglet vaccination was
discontinued. All sows were vaccinated at 5 weeks
before farrowing in two consecutive gestation periods.
Blood samples were collected from 10 sows at 30 days
after each farrowing (60 days after vaccination), and
every 30 days from 30 pigs of 3 litters from each
consecutive farrowing, which were ear-tagged and
followed to slaughter. They were examined for PCV2
antibodies by ELISA (SERELISA® PCV2 Ab Mono
Blocking, Synbiotics, Lyon, France), and PCV2 DNA by
PCR using a modified method of previously described
(1). Electrophoresis in 2% agarose gel containing
ethidium bromide was performed to visualise
amplification of a PCV2-specific 481-bp fragment.

Figure 1. Mean PCV2 antibody titres of pigs from sows
after 1st and 2nd vaccination with CIRCOVAC

log10 PCV2 antibody titres

Introduction
Porcine circovirus type 2 (PCV2) is the aetiological
agent of porcine circovirus associated diseases (PCVD),
such as postweaning multisystemic wasting syndrome
(PMWS), recognised as one of the most important
pathogens affecting the swine industry all over the world
and possibly porcine dermatitis and nephropathy
syndrome (PDNS) and. In this study, PCV2 control by
®
CIRCOVAC sow vaccination was attempted in a farm
where both sows and pigs were vaccinated against PCV2
for two years.
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Introduction
The neutralizing antibody titer of circovirus can not be
measured because the infectivity in the cells is very low
and then circovirus study has many difficulty.
The current methods to measure antibody titer of
circovirus are ELISA and IFA, But those two tests are
used only to distinguish the positive or the negative.
But in the DAESUNG Microbiological Labs (Dae Sung)
can accurately measure the antibody titer of circovirus
using IFA.
ELISA-negative serum was frequently detected till as
x128 at many times using IFA diagnostic kits made in
the Dae Sung laboratory.
To check the efficacy of the Circovaccine, we inoculated
vaccines to the guinea pigs and measured the serum
antibody titers then could checked the accurate antibody
titer above x 16 times. This was also could be done in the
piglets.
However IFA diagnostic kits manufactured in DAESUNG
Microbiological Labs. (as shown in Figure 1) had a short
preservation period (below four weeks) then should be
used quickly and the commercialization of the kits were
limited.
In order to solve this problem, DAESUNG Microbiological
Labs studied using R & D fund of Small and Middle
Business Administration to commercialize of the kits and
got the good results as shown in Figure 2.
Materials and Methods
1) PCV2 infected PK-15 cell culture plates;
Infected the PCV2 virus by the concentration into PK-15
Cell Line and incubated the observable optimized
concentration of the infected cells were cultured in
96well plate then fixed with acetone were used in the test.
2) Diagnostic kit confirm method using Anti-PCV2 MAb
and FITC anti-mouse conjugate ;
Check the periodical PCV2 antibody titer of Anti-PCV2
MAb (JBTⓇ) to measure the effectiveness of PCV2
diagnostic kits .
Results
1) PCV2 infected PK-15 cell culture plates production
PCV2 infected PK-15 cell culture plates 1 lot and PCV2
serially infected PK-15 cell culture plates 3 lots were
produced.
2) MAb titer of PCV2 experimental diagnostic kit
according to the keeping temperature
To check the MAb titer of PCV2 experimental diagnostic
kit according to the keeping temperature, we got the
better results from the kits kept below -30℃ than 5℃. as
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shown in Figure 1 & 2.
3) MAb titer of PCV2 experimental diagnostic kit
according to the keeping Period
To check the MAb titer of PCV2 experimental diagnostic
kit according to the keeping period, we got the better
results from the kits made by the newly modified then
the old method as shown in Figure 2.
Figure 1. IFA Results of the Laboratory Diagnostic Kit
about PCV2 Serum Antibody Titer
1-1. Laboratory diagnostic kits kept at -30 ℃ for 4 weeks

1-2. Laboratory diagnostic kits kept at 5 ℃ for 4 weeks

Figure 2. The Results of Diagnostic Kit using AntiPCV2 MAb
2-1. IFA diagnostic kits kept at –30 ℃ for 8 weeks

2-2. IFA diagnostic kits kept +5 ℃ for 8 weeks

Discussion and Conclusions
Conventional PCV2 IFA diagnostic kit was less sensitive
like ELISA diagnostic kits and only can be distinguished
between positive and negative. In order to accurately
measure circovirus antibody titer, we monthly had to
make IFA diagnostic kits.
However, the laboratory which can not produced the
diagnostic kit dose not accurately measure circovirus
antibody titer then had a difficulties in the circovirus
study,
In order to solve these problems, a commercialized
diagnostic kits of circo IFA antibody by Dae Sung was
tested and got the excellent results kept more than 8
weeks.
References
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Introduction
Torque teno virus (TTV) is a recently discovered small
DNA virus and infects various species of vertebrate
animals including swine. In swine, 2 types of TTV,
type 1 (TTSuV1) and 2 (TTSuV2) (TTSuVs) have been
identified. An intrauterine route of transmission was
assumed because TTSuVs were detected in semen of
boars [2, 3] and in sera or tissues of stillborn, gnotobiotic
piglets and aborted and non-aborted fetuses [4, 5].
However, in these studies, the possibility of intrauterine
infection by semen could not be ruled out since the
semen used for breeding was not tested for TTSuVs. On
the other hand,the infection of the TTSuVs are spred
rapidly among pig population also in southern Japan [6].
Therefore, this study was carried out first to clarify the
existence of sow-to-fetus TTSuVs transmission pathway
by excluding the possibility of an intrauterine route of
infection by semen, and second, to investigate the sowto-fetus transmission pathway of TTSuVs under the
condition of the detection of TTSuVs positive semens.
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Results
Experiment 1: TTSuVs were not detected in the semen of
any of the boars, reducing the probability of TTSuVs
transmission through the boar. Both TTSuV1 and 2 were
detected in Sow 1, TTSuV1 but not 2 was detected in

Discussion and conclusion
The results in Experiment 1 show clearly the existence of
sow-to-fetus transmission pathway during normal
pregnancy. In Experiment 2, the detection of TTSuVs
were positive in the most of newborn piglets
corresponded to those of in sows with the exception of 2
piglets. This result supports the conclusion obtained in
Experiment 1, and may indicate a possibility of
intrauterine infection of TTSuVs by semen.
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Materials and methods
This study was conducted on a conventional farm with
1500 sows (Hypor) Kagoshima, southern Japan.
Experiment 1: To clarify the sow-to-fetus transmission
pathway of the TTSuV. Six sows (Sows 1-6) were bred
by artificial insemination (AI) usingt the pooled semens
that had tested negative for TTSuVs to prevent the
intrauterine infection of TTSuVs by semen from 13
boars. Experiment 2: To investigate the sow-to-fetus
transmission pathway of TTSuV, 9 sows (Sows 7-15)
were bred using TTSuVs-positive-pooled semen from 13
boars (both TTSuV1 and TTSuV2 positive were 1 boar,
TTSuV2 positive but not TTSuV1 was 4 boars and nither
TTSuV1 nor TTSuV2 were negative in 8 boars). The
detection of TTSuV1 and TTSuV 2 in sera of 6 sows
(Sows 1-6) at parturition in Experiment 1 and in the sera
of 9 sows at parturition and at 9 days before parturition
in Experiment 2, and in sera of their newborn piglets
immediately after birth before suckling colostrum were
examined by nested polymerase chain reaction (nPCR)
[1], in both Experiments 1 and 2.

Sow 2, and neither TTSuV1 nor 2 was detected in Sows
3–6. In Sow 1, 1 and 2 out of 12 littermates were
detected for TTSuV1 and 2 respectively. In Sow 2, 1 out
of 8 littermates were detected for TTSuV1. In Sows 3, 4
and 5, 3 out of 7, 2 out of 10 and 1 out of 8 littermates
were detected for TTSuV1, respectively, while TTSuVs
were not detected in all 13 littermates of Sow 6.
Experiment 2: Both TTSuV1 and 2 were detected in
Sows 7 and 8, TTSuV1 but not 2 was detected in Sow 9,
TTSuV2 but not 1 was detected in Sows 10-12 and
neither TTSuV1 nor 2 were detected in Sows 13–15. In
Sows 7 and 8, 2 out of 4 and 1 out of 6 littermates were
detected for TTSuV2, respectively, but not TTSuV1. In
Sow 9, neither TTSuV1 nor TTSuV2 were detected in all
9 littermates. In Sows 10, 11 and 12, 0 out of 2, 1 out of
7 and 1 out of 6 littermates, respectively were detected
for TTSuV2 but not TTSuV1, but 1 out of 6 littermates
was detected for TTSuV1 in Sow 12. In Sows 13 and 14,
neither TTSuV1 nor TTSuV2 were detected in 7 out of 7
and 3 out of 4 littermates respectively, but 1 out of 4
littermates in Sow 15 was detected for TTSuV2.
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Infection dynamics of Torque teno sus virus types 1 and 2 in serum and peripheral blood mononuclear cells
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Introduction
Torque teno sus virus (TTSuV), has been detected from
various biological fluids and tissues of pigs; however, so
far the virus detection has not been reported from
peripheral blood mononuclear cells (PBMCs). Few
available studies have also indicated that the infection
rate increases with age [3, 4]. This study was carried out
to investigate the presence of TTSuVs (TTSuV1 &
TTSuV2) in PBMCs and its infection dynamics,
comparing it with to that of serum. For this purpose, a
longitudinal study was designed in which paired samples
of PBMCs and serum obtained from pigs at 14, 30, 60,
90, 120 and 150 days of age including the serum of their
sows at 1 week prior to farrowing were included for the
detection of TTSuV1 and TTSuV2.
Materials and method
Eight sows and their 24 pigs (3 piglets/sow) were used
for this study. Blood samples were collected from the
anterior venacava of sows and their pigs. The blood
samples were centrifuged at 1800 × g for 20 min to
obtain serum, while PBMCs were obtained from
heparinized blood samples by using a Ficoll-Conrey
gradient solution described previously [1]. Pooled serum
(pSE) and pooled PBMCs (pPBMCs) samples (3
piglets/pooled sample) obtained from the same sows
were investigated for the presence of TTSuV1 and
TTSuV2. DNA was extracted from 250 µl of the
individual serum of sows, pSE and pPBMCs of their pigs
by a kit (Wako Chemicals, Tokyo, Japan). The nPCR for
the detection of TTSuV1 and TTSuV2 was performed by
using a method described previously [2], targeting a 260
bp amplicons for TTSuV1 and 230 bp for TTSuV2.
DNA sequencing was performed according to the general
sequencing protocol (Hokkaido System Science, Sapporo,
Japan), and then aligned by ClutsalW program and
phylogenetic tree constructed using the neighbor-joining
(NJ) method in the MEGA 4 software package.
Results
Eight sows were TTSuV1-positive, but only 1 sow was
TTSuV2 positive. In their growing pig, the detection
rates of TTSuV1 in pSE were 25%, 37.5%, 75%, 75%,
62.5% and 25% at 14, 30, 60, 90, 120 and 150 days of
age, respectively, while the detection rate of TTSuV2 in
the same sample were 100% in all same ages with the
exception of 62.5% at 30 days of age. In pPBMCs,
TTSuV1 was detected at a a rate of 12.5%, 62.5%, 75%,
75%, 75% and 75 % at 30, 60, 90, 120 and 150 days of
age respectively, while the detection rates of TTSuV2 in
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the same sample and same ages were 50%, 100%, 100%
100%, 100% and 87.5%. The sequence similarity among
the respective TTSuV types and to that of their
respective references (TTSuV1:GU570208, TTSuV2:
AB07600) ranged from 89% to 98%.
Figure 1. Detection of TTSuV1 and TTSuV2 from
paired pooled serum and PBMCs samples of pigs.

Discussion and conclusion
In serum, the detection rates of bothTTSuV1 and
TTSuV2 increased over time; however a decline was
seen for TTSuV1 after 90 days of age whereas the high
value was maintained for TTSuV2 until 150 days of age.
Similar trend was observed in PBMCs with a slight
decrease for TTSuV2 at 150 days of age. In general,
TTSuV2 detection rate was higher than that of TTSuV1
in both sera and PBMCs. This data shows the first time
detection of TTSuVs from PBMCs and indicates a
lifelong (150 days of age, i.e 1-2 weeks before slaughter
age) presence of TTSuVs in both serum and PBMCs of
conventional pigs.
References
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60: 149–153.
2. Kekarainen, T. et al.: 2006. J. Gen. Virol. 87: 833–37.
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doi:10.1016/j.vetmic.2011.05.020.
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7: 833–37.

Poster Sessions

VP-528

| Virology & Viral Diseases-PCV2 |

Chronological evolution of mortality in fattening units as a consequence of changing PCV2 vaccination schedules

1

P Lopez1, A Callén 2, JR Martínez1, M Pasini 3, T Vila3, F Joisel3
COPISO, Soria, Spain, 2MERIAL Laboratorios S.A., Barcelona, Spain, 3MERIAL S.A.S., Lyon, France,
antonio.callen@merial.com

Introduction
PCV2 vaccination of sows, piglets or both is a common
practice in swine farms worldwide1, 2. Some farmers and
vets are tempted to discontinue vaccination when health
status and performance are restored. The present paper
describes a farm where the decision to stop sow
vaccination was taken by the farmer without the vet
consent.

respectively. Regression lines were drawn for each period
with the following slopes: -0.06, -0.27, 1.10, -1.25 and 0.16,
for period 0, 1, 2, 3 and 4, respectively. Significant
differences were found between the period without
vaccination, period 0 and 2, and the period with vaccination,
period 1, 4 & 5 (8.02% vs 4.14% respectively, p<0.01). The
mortality rates were statistically not different between piglets
from vaccinated sows (period 1 & 4) and vaccinated piglets
(period 3) (4.24% vs 3.69% respectively).

Materials and Methods
The results were obtained in a 1,250-sow grower producing
farm which production is finished in an integration system.
A part of the pigs are finished in units which receive piglets
issued from different farms. The present study includes only
results obtained for 46 fattening batches of animals issued
exclusively from the selected grower farm. The analyzed
production period covers fattening batches starting mid June
2006 and up to mid July 2011. Sow vaccination with
CIRCOVAC® was started following the manufacturer
instructions in May 2008 subsequently to the diagnosis of
PMWS according to established criteria (www.pcvd.eu). It
was discontinued in July 2009 and recovered in February
2011, after the detection of severe cases of PMWS. In order
to reduce the impact of the PMWS outbreak piglet batches
40, 41 and 42 were vaccinated or in the post-weaning in the
fattening unit leading to five different periods according to
the vaccination schedule: no vaccination (Period 0), sow
vaccination (Period 1), suppression of sow vaccine (Period
2), emergency piglet vaccination (Period 3) and restoration
of sow vaccination (Period 4). Due to the complexity of the
production system the only parameter analyzed in this study
was the total mortality in fattening unit. A non parametric
ANOVA test (Wilcoxon rank sums) was used to compare
the results recorded in the different vaccination periods. All
statistical analyses were carried out with SAS 9.2 for
Windows.

Conclusions and Discussion
High mortality of period 0 was sharply reduced as soon as the
first batch of piglets was born from vaccinated sows.
Subsequent batches had even lower mortality. Sow
vaccination is well known to increase and homogenize the
herd immunity as well as to decrease viral pressure3,4,5. The
progressive increase of mortality observed in period 2 ended
up with a sudden outbreak of PMWS triggering the vet alarm.
The suppression of sow vaccination resulted a few months
later in a steady increase of mortality. It is noteworthy that
implementation of emergency piglet vaccination (3 batches)
followed by only sow vaccination resulted in a fast reduction
of the mortality again.
In conclusion, sow vaccination had a significant impact on
the reduction of mortality in this farm. While it can take some
extra time for reaching the full beneficial results, the
interruption of vaccination can conversely been followed by a
period of apparent good results preceding a new break and
needing the re-start of vaccination.

®

CIRCOVAC is a registered trademark of MERIAL
in Spain and elsewhere.

Graph 1. Evolution of the mortality rate in fatteners by PCV2 vaccination schedule.
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Results
The evolution of the batch mortality rate is shown in Graph 1.
Mean mortality rates were: 8.82%, 4.29%, 5.82%, 3.69% and
4.11% for period 0, 1, 2, 3 and 4.
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Efficacy of CIRCOVAC administered to piglets to control lymphoid lesions in PCV2 challenged piglets
M Chevalier, L Fischer, F Joisel, T Vila
Merial S.A.S., Lyon, France

Materials and Methods
This study was run according to Good Laboratory
Practice (GLP). Three-week old SPF piglets were
randomly assigned to 2 groups: 15 piglets were
vaccinated once with CIRCOVAC 0.5 ml, IM and 15
piglets were left as non-vaccinated control. Both groups
were challenged at 5 weeks of age with an infectious
PCV2b inoculate and euthanized 29 days after challenge.
Efficacy of the vaccine against pathogenic effects of
PCV2 in lymphoid tissues was demonstrated through
pathological analysis (presence of characteristic PCV2
lesions), weight of lymph nodes and volume of inguinal
lymph nodes.

Figure 1. Distribution of the volumes of inguinal lymph
nodes according to treatment group

Figure 2. Weight of the lymph nodes (g)
9

Results
Pathology of mesenteric lymph nodes: 9 out of 15
control animals versus 5 out of 14 vaccinated animals
demonstrated PCV2 related lesions.
The median volume of inguinal lymph nodes was
significantly lower in vaccinated group than for control
group (Mann-Whitney test, p=0.002) (Figure 1).
Furthermore, the mean weights of inguinal and
mesenteric lymph nodes of vaccinated animals were
significantly lower than for animals of the control group
(Figure 2).
Conclusions and Discussion
Lymphoid organs are major targets of PCV2. The
demonstration that lymph nodes were protected in piglets
vaccinated with CIRCOVAC was a proof of the efficacy
of this vaccine against lymphoid tissues lesions when
administered to piglets.

8,39b

8

Lymph node weight (g)

Introduction
Damage of the immune system and enlargement of
lymph nodes are major features of PCVD, in particular
for inguinal and mesenteric lymph nodes1. The aim of
this study was to demonstrate the efficacy of the PCV2
vaccine CIRCOVAC® administered to piglet for
prevention of lymphoid lesions.
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: figures with different superscripts are statistically
differing, p0.01 (Student t-test)
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Effect of a single dose of Porcilis® PCV on performance data on a very large finishing farm with a mild
subclinical PCV2 infection

1
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Introduction
The clinical outcome of infections with type 2 porcine
circovirus (PCV2) has altered over recent years, often
being less severe, and arising at the end of the production
cycle. Nevertheless, the infection still causes significant
losses in productivity (1,2). The aim of the present study
was to assess the benefits of vaccination with Porcilis®
PCV against late, subclinical PCVAD, particularly with
reference to performance data.

No. of ADWG
days-toMortality
pigs
g/day/pig slaughter
21,049
956.37
94.47
1.72%

unvaccinated
Porcilis® PCV
29,309
vaccination
Difference

1,012.22

91.28

0.75%

+ 55.85

- 3.19

0.97%

All differences were highly significant (p< 0.05)
In the study period, 60 batches of finishing pigs were
included, whereas only 43 batches were monitored
during the pre-study period. The improved total mortality
during the finishing period between the vaccinated
(0.75%) and the control pigs (1.72%) was statistically
significant (p=0.0029). Furthermore, there was a
significant difference in ADWG (55.85 g/day/pig)
between the vaccinated and unvaccinated groups
(p<0.0001), with a significant improvement of 3.19 daysto-slaughter (p=0.0004).
Conclusions and Discussion
The efficacy of single-dose vaccination at end of 3 weeks
of age has been clearly proven by the significant
reduction in total mortality over the whole finishing
phase with late onset and mild, subclinical infections.
Although, the mortality rate in the pre-study group was
reasonably low, it was considerably lower in the
Porcilis® PCV vaccinated group. This may indicate that
vaccination contributes significantly to the reduction in
production losses due to a subclinical PCV2 infection.
References
1. Martelli et al. 2009. Vaccine, 27, 3788–3799.
2. Fort et al., 2009. Vaccine, 27, 4031-4037

Figure 1. Performance data over time
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Results
The monthly data are shown in Figure 1, reflecting
seasonal influences.

Table 1. Comparison of Mortality, ADWG and days to
slaughter
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Material and Methods
The trial farm in north-eastern Germany houses 20,000
finishing pigs. It operates a one-to-one contract with a
Danish company, taking in weekly batches of animals at
around 10-12 weeks of age. Since November 2011 all
purchased animals have been vaccinated against PCV2 at
21 days of age at the Danish supplier farm.
During finishing, each batch was monitored in respect of
performance data including mortality, time-to-slaughter
and average daily weight gain (ADWG) using a standard
management program. Each finishing unit was equipped to
house approximately 550 animals. The data were collected
for 22 months, covering 50,358 animals over two periods,
and the handling, feeding and treatment procedures were
similar during both periods.
1) The pre-study period: January-October 2010: no PCV2vaccinated animals in the finishing unit (n = 21,049 pigs).
2) The study period: November 2010-October 2011: all
pigs vaccinated with Porcilis® PCV (n = 29,309 pigs).
To determine the effect of herd vaccination on the PCV2
infection, the performance data from the pre- and poststudy period were compared, the former serving as
historical control. The total mortality data per production
period and the ADWG and days-to-slaughter were
compared using the unpaired t-test (p-value < 0.05 was
considered significant).

The performance results are summarized in Table 1.
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Antibody and IFN-γ secreting cell responses upon concurrent
PRRS and PCV2 vaccinations in pigs exposed to natural infection
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Introduction
Scarce data are available on the extent of immune
activation upon PCV2 and PRRSV combined
vaccination when pigs are exposed to natural infection (1,
2). The objective of the present field study was the
evaluation of vaccination efficacy in terms of immune
responsiveness in pigs concurrently immunized against
PCV2 and PRRSV compared to animals subjected to
single vaccinations (PRRSV or PCV2) and unvaccinated
control pigs exposed to natural infection by measuring
the virus-specific antibody and IFN-γ secreting cell (SC)
responses.
Materials and Methods
The field trial was performed in a farrow-to-finish
2000-sow-herd with history of PCVD and ascertained
infection by PRRSV in nursery and growing animals. No
vaccination against PCV2 and PRRS had been performed
before. At weaning (22.5±1.3 days of age) 800 piglets
were randomly assigned to 4 groups: A = concurrently
vaccinated with Porcilis® PRRS and Porcilis® PCV;
B = vaccinated with Porcilis® PRRS; C = vaccinated
with Porcilis® PCV; D = inoculated with adjuvant alone
(control). Blood samples from 20 pigs/group were
collected 2 weeks apart to quantify the virus-specific
antibody titres by ELISA and IFN-γ secreting cells (SC)
by ELISPOT. Statistical analysis was carried out by
ANOVA and Dunnett’s test.
Results
During the first 5 weeks, all groups showed a decrease of
PRRSV-specific antibodies independently from vaccine
administration. Then, upon PRRSV infection, a comparable
increase over time was observed (Figure 1, left).
A significant PCV2-specific antibody response was
detected after vaccination in PCV2 immunized groups
only (groups A and C). After infection, higher levels
were maintained in both vaccinated groups and a
boosting effect was observed. After PCV2 viremia
(16 weeks of age onward), also unvaccinated-infected
pigs (groups B and D) showed antibody levels
comparable with vaccinated groups (Figure 1, right).
Regarding the cellular response, PRRS vaccination
(group A and B) elicited low levels of virus-specific
IFN-γ SC. However, these levels were higher than those
observed in PRRSV-unvaccinated groups. A further
increase of the cellular response was detected in groups
A and B after PRRSV natural infection. Particularly,
PRRSV-unvaccinated pigs (groups C and D) showed, on
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average, less reactivity than the other groups (Figure 2,
left). Upon PCV2 vaccination, both concurrently
vaccinated (A) and single PCV2-vaccinated groups (C)
showed a prompt significant increase of the IFN-γ SC
frequencies. After natural infection, the concurrently
vaccinated pigs (A) showed a remarkable boosting effect.
Contrarily, PCV2-unvaccinated pigs (groups B and D)
showed lower SC levels that increased at the end of the
infection period only (Figure 2, right).
Figure 1. Course of virus-specific antibodies in serum.

Figure 2. Course of virus-specific IFN-γ SC in PBMC.

Discussion and Conclusions
The concurrent vaccination against PRRSV and PCV2
proved to stimulate a PCV2-specific ELISA antibody
response and both PRRSV- and PCV2-specific IFN-γ SC
responses. Both humoral and cellular responses showed
an intense boosting effect after PRRSV and PCV2
natural infection.
References
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Introduction
PRRSV and PCV2 are two of the major swine pathogens
worldwide and vaccinations are considered an important
measure to limit the virus-associated diseases. Complete
clinical protection to PRRSV is difficult to be achieved
and, contrarily, PCV2 vaccination has been demonstrated
to confer efficacious protective immunity (1).
This field trial aimed at evaluating the efficacy of the
concurrent PCV2 and PRRS vaccinations compared to
the efficacy of single vaccinations against PRRS or
PCV2 and absence of vaccination in pigs exposed to
natural infection by these pathogens in terms of viremia,
morbidity and mortality.

Discussion and Conclusions
Overall, considering the whole duration of the study,
concurrent vaccinations to PRRS and PCV2 proved to be
safe and have a significant protective effect to both
infections, also in comparison with the single specific
vaccinations.
References
1. Martelli et al., 2011. Vet Microbiol, 149: 339-351.
2. Segales et al., 2009. Vaccine, 27: 7313-7321.

Happy Pigs - Healthy People

891

June 13 (Wed)

Results
PRRSV natural infection occurred between 8 and
18 weeks of age while PCV2 infection was detected from
16 weeks of age onward. PCV2 viremia was significantly
reduced in groups A and C, both vaccinated to PCV2. No
effects were observed to PRRSV infection.
The clinical score (morbidity) (Figure 1) was significantly
reduced (p<0.01) in groups A and B compared to
unvaccinated pigs (group D). The survival rate in all
vaccinated groups, namely A, B and C was statistically
higher than in the control group (D) (Figure 2).

Figure 2. Survival rate in concurrently PRRSV+PCV2
vaccinated (A), single PRRSV- (B) or PCV2-vaccinated
(C) and unvaccinated pigs (D) exposed to natural infections.
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Materials and Methods
This double-blind study was carried out in a farrow-tofinish 2000-sow-herd with a history of PCVD and
ascertained infection by PRRSV in nursery and growing
animals. No vaccination against PCV2 and PRRS had
been performed before. At weaning (22.5±1.3 days of
age) 800 piglets were randomly assigned to 4 groups:
A = concurrently vaccinated with Porcilis® PRRS and
Porcilis® PCV; B = vaccinated with Porcilis® PRRS;
C = vaccinated with Porcilis® PCV; D = inoculated with
adjuvant alone (control). Blood samples from 20 pigs/group
were collected 2 weeks apart throughout the trial in order
to measure PCV2 and PRRSV titres in serum by
quantitative PCR. Morbidity was monitored weekly
using a standardized scoring system (2). Mortality was
also recorded. GAMM (morbidity), GLMM (viremia)
and Cox proportional Hazard (survival) models were
used for statistical evaluations.

Figure 1. Morbidity in concurrently PRRSV+PCV2
vaccinated (A), PRRSV- (B) or PCV2-vaccinated (C)
and unvaccinated (D) pigs exposed to natural infections.
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Introduction
Postweaning multisystemic wasting syndrome (PMWS)
is a disease caused by porcine circovirus type-2 (PCV-2).
It was first identified in 1991 in Canada, characterized by
poor body condition and skin paler, sometimes with
icterus in growing pigs1. It was first described as a
specific porcine disease in 1996, and subsequently
recognized in Western Europe, USA and Eastern Asia1.
However, by the retrospective search for the presence of
PCV-2 antigen in stored tissue samples, it was
demonstrated that the disease had been present from as
early as 1986 in Spain, 1989 in Japan and 1993 in
Thailand2,3,4. The purpose of this study was to investigate
whether PCV-2 antigen was present in archived pig
tissues in Jeju Island by using an immunohistochemistry
(IHC) method.
Materials and Methods
A retrospective investigation was performed on paraffinembedded lymphoid organs and lungs from 145 pigs
aged 2-20 weeks collected between 1994 and 2002,
which had been submitted to Pathology Department of
Veterinary Medicine, Jeju National University. These
sample blocks were sectioned and stained with
hematoxylin and eosin (H&E) for light microscopy.
Immunohistochemical staining for PCV-2 were
performed with the streptavidin-biotin (SAB)
immunoperoxidase method and PCV-2-infected pig
samples served as positive controls. To investigate the
distribution of PCV-2 antigen, IHC technique also
applied all organs of the earliest positive cases.
Results
Immunohistochemically, PCV-2 antigen was demonstrated
in 19 out of 145 pigs (Table 1). PCV-2 antigens were
detected from the samples of 1998. According to IHC,
intense PCV-2 antigens were demonstrated in the lymph
nodes, lungs, small and large intestines of first ten pigs
necropsied in 1998. After 1998, positive samples were
identified almost every year. Histopathologically,
characteristic changes such as moderate to severe
lymphoid depletion with infiltration of histiocytes and
presence of giant cells were observed in lymphoid tissues.
Grape-like intracytoplasmic inclusion bodies were also
occasionally observed in lymphatic lesions. Bronchointerstitial
pneumonia characterized by moderate thickening of the
alveolar septa due to inflammatory cell infiltration and
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type 2 pneumocyte hyperplasia were apparent in lung
tissues.
Table 1. Immunohistochemical detection of PCV-2 in
lungs and lymph nodes (LN) of pigs
Year

No. of
total
pigs

No. of
positive
lungs

No. of
positive
LN

No. of
positive
pigs

1994~1997

30

0

0

0

1998

81

7

10

10

1999

15

2

5

5

2001

9

1

2

2

2002
Total

10
145

1
11

2
19

2
19

Conclusions and Discussion
The results of the present retrospective study suggest that
PCV-2 had been present from as early as 1998 in Jeju
Island. Recently, PCV-2 is considered to be an important
pathogen that causes various diseases, including PMWS,
and make economic damage of farms in Jeju Island. This
retrospective study may be helpful and strengthen the
epidemiologic aspect of PCV-2 in Korea.
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Introduction
PCV type 2 (PCV2) has been associated with a number
of disease syndromes in pigs such as postweaning
multisystemic wasting syndrome, porcine dermatitis and
nephropathy syndrome, porcine respiratory disease
complex and reproductive disorders1,3. Recently, the term
‘porcine circovirus associated disease (PCVAD)’ has
been proposed for the group of diseases and conditions
linked to PCV2 in North America3. PCV2 has become a
highly important viral pathogen for the pig industry
worldwide. But the pathogenesis of viral infection and
major cell types for viral replication are still not fully
understood3. The aim of this study was to determine the
prevalence of PCVAD and retrospective survey using
paraffin embedded tissues of pigs in Jeju.
Materials and Methods
To investigate the prevalence of PCVAD, this study was
carried out using 1,003 pigs in Jeju submitted to the
Laboratory of Veterinary Pathology, Jeju National
University between 2003 and 2010. After clinical and
gross examination, the tissue samples were fixed in 10%
neutral buffered formalin and stained with hematoxylin
and eosin for histopathological examination.
A retrospective study was performed on paraffinembedded tissues including lung and lymph nodes. A
total of 43 pigs collected between 1994 and 1998 were
examined using polymerase chain reaction (PCR) and
immunohistochemistry (IHC).

Conclusions and Discussion
The results of the present study demonstrate that the
prevalence of PCVAD diagnosed pigs in Jeju increased
steadily until 2006. This annual trend in the occurrence
of PCVAD was similar to some previous reports in North
America2,3. In Jeju, PCV2 vaccine was first introduced in
2008. The vaccination against PCV2 might be concerned
with decreased levels of PCVAD pigs from 2008 to 2010.
This study describes thedetection of PCV2 nucleic acid
in archived paraffine-embedded tissues in Jeju pigs. The
results demonstrate that PCV2 has been present in Jeju
pigs since the mid-1990s. PCR from paraffin-embedded
tissues is useful method for the retrospective survey of
various infectious diseases.
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Results
From a total of 1,003 pigs reviewed, 313 pigs (31.2%)
were diagnosed as PCVAD in Jeju (Table 1). The
percentage of PCVAD diagnosed pigs was increased
from 2003 to 2006, but decreased for recent four years.
Clinically, the most characteristic clinical signs were
wasting and respiratory signs such as dyspnea. Based on
the pathological examinations, interstitial pneumonia
and/or lymphoid depletion are predominant lesions in
PCVAD pigs. A combination of PCV2 and porcine
reproductive and respiratory syndrome virus was the
most prevalently diagnosed. Based on the PCR and IHC
methods, the first case of PCV2 infection was detected in
1995.

Table 1. Annual prevalence of PCVAD pigs in Jeju
from 2003 to 2010
No. of
Year
No. of pigs
%
PCVAD
2003
78
15
19.2
2004
91
25
27.5
2005
126
33
26.2
2006
135
67
49.6
2007
138
65
47.1
2008
114
39
34.2
2009
185
50
27.0
2010
136
19
14.0
Total
1,003
313
31.2
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Introduction
Porcine circovirus (PCV) is small (17nm), icosahedral,
nonenveloped virus containing a single stranded circular
DNA genome1. To date, two types of PCV have been
recognized in pigs: the non-pathogenic PCV type 1
(PCV1) and the pathogenic PCV type 2 (PCV2)1.
Previous research has shown that PCV2 can be divided
into 2 major groups (1 and 2) and eight clusters (1A to
1C and 2A and 2E)5. Also, phylogenetic analysis has
been identified two major genotypes of PCV2 (a and b)4.
Moreover, a third genotype has been identified in
archived Danish samples3. The aim of this study was to
determine the prevalence of two different PCV2
genotypes 2a and 2b in pigs in Jeju.
Materials and Methods
A total of 375 pigs in Jeju were investigated using
polymerase chain reaction (PCR). These pig samples
were submitted to the Laboratory of Veterinary
Pathology, Jeju National University for pathological
examinations between 2003 and 2010. Genomic DNA
was extracted from frozen tissues such as lymph nodes,
tonsil and lung.
Results
According to PCR analysis for 375 pigs, PCV2a and
PCV2b were detected in 44% (165 pigs) and 98.7% (370
pigs), respectively. The percentage of PCV2b-positive
pigs was gradually increased from 2003 to 2005, and was
100% for recent six years in Jeju. On the other hand, the
percentage of PCV2a-positive pigs was gradually
decreased from 2003 to 2010 (Figure 1).

894 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Figure 1. Diagram for annual prevalence of PCV2a and
PCV2b in Jeju.

Conclusions and Discussion
Recent epidemiological studies in many countries
demonstrated a global shift of the main PCV2 genotypes
from PCV2a to PCV2b in the occurrence of porcine
circovirus associated disease. The results of this study
demonstrate that the prevalence of PCV2b-positive pigs
in Jeju increased between 2003 and 2010. The similar
tendency in Jeju has been reported from Canada where
the introduction of PCV2b coincided with increased
mortality2,4. Based on the present study, further
investigation may be needed to clarify the relationship
between distribution of PCV2b and PCVAD outbreak.
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Introduction
Lymph nodes are important organ in regulating the
immune system of animals. Lymphocyte depletion with
loss of the follicular architecture is observed in the
lymphoid tissues of pigs with porcine circovirus
associated disease (PCVAD)1,3. Also, necrotizing
lymphadenitis can be found in pigs naturally infected
with porcine circovirus type 2 (PCV2)4,5. The mechanism
of this lesion in severe PCV2 infection is not fully
understood2. The aim of this study was to examine the
histopathologic lesions in lymph nodes with/without
necrotizing lymphadenitis and study the possible
pathogenesis
of PCV2
associated
necrotizing
lymphadenitis in PCVAD pigs.
Materials and Methods
A total of 313 pigs with PCVAD were examined in order
to investigate the prevalence of necrotizing lymphadenitis between 2003 and 2010 in Jeju. After the
examination, we designed three animal groups such as
five normal pigs (G1), five pigs with PCVAD without
necrotizing lymphadenitis (G2) and fifteen pigs with
PCVAD showing such lesions (G3) in this study. The
lymph node samples were performed hematoxylin and
eosin stain for microscopy and immunohistochemistry
(IHC) for expression of PCV2, PRRSV and von
Willebrand factor (vWF) and identification of cell
populations in the lymph nodes.

Conclusions and Discussion
Based on the previous literatures, necrotizing
lymphadenitis was observed in approximately 2 to 9.9%
of PCVAD pigs2,5. Microscopically, such necrotic lesion
can affect wide areas of lymph node parenchyma or be
mainly focused in the follicular area2,5. In this study,
most of pigs showed widespread necrotic lesions in the
cortical area including lymphoid follicles. PCV2 is
widely found in the necrotic area. And increased high
endothelial venules, over-expression of vWF and
vascular thrombosis were observed in lymph nodes with
multifocal necrosis2. In the present study, expression of
PCV2 and vWF was consistent with that of the previous
report. Based on the histopathology and IHC, lymphoid
necrosis in these pigs may close related to vascular
damage with thrombosis caused by heavy PCV2 antigen
burden.
References
1. Allan GM et al.: 2000, J Vet Diagn Invest 12: 3-14.
2. Galindo-Cardiel I et al.: 2011, J Comp Pathol: 144,
63-69.
3. Opriessnig T et al.: 2007, J Vet Diagn Invest 19: 591615.
4. Rodríguez-Arrioja GM et al.: 1999, Vet Rec 144: 152153.
5. Segalés J: 2004,Vet Microbiol 98:137-149.

June 13 (Wed)

Happy Pigs - Healthy People

895

Poster Sessions

Results
In the PCVAD pigs between 2003 and 2010, 20 pigs
(6.4%) showed necrotizing lymphadenitis. Grossly, the
lymph nodes with necrotizing lymphadenitis showed
severe swelling and multiple red foci. Microscopically,
the necrotic areas in lymph nodes consisted of mixed
population of inflammatory cells, necrotic cellular debris
and hemorrhage. Numerous basophilic inclusion bodies
of PCV2 were observed in the lesions. According to the
results of IHC, expression of PCV2 antigens was
observed in all samples of G2 and G3. Labeling of vWF
in the lymph nodes with PCVAD and necrotizing
lymphadenitis was presented at the cytoplasm of vascular
endothelial cells and intravascular material. Lymphoid
depletion in PCVAD pigs with necrotizing lymphadenitis
is more severe than in other pigs without this lesion.
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Introduction
VC2002 isolated from a Belgian PMWS-affected pig, is a
mixture of 2 different PCV2 viruses: K2 and K391. A
preliminary experiment showed that K2 had no short-term
adverse effect on the viability of porcine foetuses, whereas
K39 had. This led to the working hypothesis that infection of
immuno-incompetent foetuses with a low-pathogenic strain
could give a status of immunotolerance and super-infection
with a pathogenic strain may lead to PMWS.
Materials and Methods
Firstly, 9 foetuses from 3 sows were inoculated at 55 days of
gestation: 3 with K2, 3 with K39 and 3 with medium.
Inoculations were performed by trans-uterine injection with
104.3TCID50 of PCV2 into the peritoneal and amniotic cavities
of the foetuses2. At 21 days post inoculation (dpi), all foetuses
were collected and pathology and PCV2 replication were
determined in different organs. Abdominal fluids were tested
for the presence of PCV2-specific antibodies.
In the second experiment, 12 foetuses from 2 sows were
inoculated at 45 days of gestation: 6 with K2 (104.3TCID50
/foetus) and 6 with medium. At 114 days of gestation, K2and mock-inoculated piglets were collected by laparotomy.
Their PCV2 status was checked at birth. Liveborn piglets
were raised in sterile conditions. The In utero K2-and mockinoculated piglets were super-infected with pathogenic K39
(104.3TCID50 /pig) at 6 days and monitored daily for the
appearance of clinical signs of PMWS. To follow the degree
of PCV2 replication, lymph node biopsies were taken at 14
and 21 dpi and the remaining parts of lymph nodes were
collected at euthanasia (28 dpi).
In the final experiment, the experimental setup was similar to
the second study, except for the dose of K2 (102.3TCID50
/foetus). Furthermore, at day 2, liveborn piglets were
vaccinated against parvovirus. Pathogenic strain K39
(105.0TCID50 /pig) was inoculated at day 8.
Results
Strain K2 did not induce any pathology in foetuses inoculated
at 55 days of gestation, whereas K39 did (Figure 1), although
both strains replicated efficiently in different foetal organs.
Foetuses were negative (<10) for PCV2-specific IPMA Ab,
except one foetus (inoculated with K39) that developed very
low anti-PCV2 titres (40).
Since K2 did not induce any pathology and immune
responses in foetuses, six foetuses at 45 days of gestation
were inoculated with a high dose of K2 (104.3TCID50 /foetus),
which resulted in birth of five mummies and one liveborn
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piglet. Mock-inoculated foetuses were born alive. PCV2 was
detected in mummies but could not be detected in the K2infected piglet at birth as well as during postnatal life.
Probably, K2 replication was fully controlled by an innate
immune response. Super-infection of in utero mock- and K2inoculated piglets with K39 caused a low level of viral
replication (up to 103.3TCID50 /g at 21 and 28 dpi) and did not
result in disease. The humoral immune response was delayed
in K2-K39 piglet.
Since K2 inoculation caused 5 mummies, a lower dose of K2
(102.3TCID50 /foetus) was used in the final experiment.
However, it also resulted in 5 mummies and one liveborn
piglet. Mock-inoculated foetuses were born alive. PCV2 was
detected in mummies but not in the K2-infected piglet at birth.
Super-infection of the in utero mock- and K2-inoculated
piglets with K39 resulted in a low level of viral replication
(up to 103.3TCID50 /g at 21 and 28 dpi) in mock-K39
inoculated piglets and a very high viral replication (up to
105.6TCID50 /g at 14 and 21 dpi) in K2-K39 inoculated piglet.
Immunofluorescence staining revealed that the viral
replication was finally associated with K2 infection. It
indicates that K2 infection was fully controlled during foetal
life but emerged after birth upon parvo vaccination. In
addition, K39 replication was fully blocked in this piglet.
Figure 1. Effects of PCV2 replication after inoculation
of 55-day-old foetuses and collection at 21 days postinoculation. a) K2-inoculated foetus with normal external
appearance. b) Subcutaneous oedema and abdominal
distension in K39-inoculated foetus.

Conclusions and Discussion
PCV2 K2 was not pathogenic to porcine foetuses for a shortterm period (21 dpi), whereas K39 was; however, long-term
infection (69 dpi) with K2 resulted in the birth of mummies
or viable piglets. Super-infection of the live born K2-infected
piglets with the foeto-pathogenic K39 did not result in disease
but gave unusual virological/serological outcomes.
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Control of mild PCVAD with ingelvac CircoFLEX in an Australian 800 sow farrow-finish herd
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Introduction
It has been shown that vaccination effectively controls
PCVAD in Australia (1 & 2). The objective of this study
was to evaluate the effect of a sub-unit PCV-2 vaccine in
a herd with mild PCVAD. Ingelvac CircoFLEX ® was
used and it’s efficacy evaluated in terms of growth
performance and number of deaths/condemned.
Materials and Methods
This study was conducted in an 800 sow farrow to finish
herd in New South Wales. The herd is vaccinating for
Mycoplasma hyopneumonia and before the trial there
was some incidence of PDNS. The usual mortality rate
was 3-5% wean-finish. There was some growth
retardation and increase in weight variation in the
grower-finisher stage. PCVAD was suspected to be
involved by the consulting veterinarian based on clinical
signs and gross lesions. The co-mingled study involved 2
week batches of pigs (708 pigs). The pigs were selected
randomly, either vaccinated at 2 weeks of age with 1ml
of Ingelvac CircoFLEX® vaccine (Vx) or left
unvaccinated (Control, Cx).
Pigs were individually weighed at vaccination, transfer
(10 weeks old), and pre-market (18 weeks old).
Mortalities during the study were recorded. The growth
differences were analysed with the Student t-test and
mortalities with chi-square (Statistica V 9.0).
Results
Table 1. Weight and growth performance of control and
vaccinated (Vx) pigs per batch.
Control

Vx

Control

Vx

194

188

161

165

355

353

a

30.39b

34.59 a

35.01a

31.36 a

32.53b

18 wk Wt (kg)

79.17 a

82.26b

85.32 a

88.23b

81.91 a

85.02b

2-18 wk ADG*

a

b

a

b

a

0.651b

0.626

4.97

a

4.86

0.678

4.87

a

28.75 a

0.654

4.86

a

10 wk Wt (kg)

0.628

4.90

a

2 wk Wt (kg)

0.604

5.06

a

* ADG = Average daily Gain as kg per day and different
superscripts within the same row and within each batch
indicates significance at
The data was pooled, vaccinated pigs with Ingelvac
CircoFLEX® were significantly heavier by 3.11 kg
(p=0.001) at 18 weeks of age and grew significantly
faster than the control from 2-18 weeks of age by 0.025
kg/day (Control 0.626 kg/day and Vaccinates 0.651

Histogram of END; categorized by Trt
FINAL Aztec 12v*671c
Trt: Cx END = 332*10*normal(x, 81.9127, 12.225)
Trt: Vx END = 339*10*normal(x, 85.0236, 10.8862)
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There were more recorded pigs that died or were
condemned in the control group 5.9% than the
vaccinated group 3.4%, but figures were not significantly
different (p = 0.11231).
Discussion
Pigs vaccinated with Ingelvac CircoFLEX® were heavier
at 18 weeks of age (3.11 kg) and had a significant growth
improvement of 0.025 kg/day.
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Figure 1.Distribution of END weights in kg Control (Cx)
and Vaccinated (Vx) pigs with Ingelvac CircoFLEX®.
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Batch 1
Control

kg/day, p=0.001) and had subsequently also reduced the
variation of the End weights (Figure 1).
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Introduction
It has been shown that vaccination effectively controls
PCVAD in Australia (1 & 2). The objective of this study
was to evaluate the effect of a sub-unit PCV-2 vaccine in
a herd with mild PCVAD. Ingelvac CircoFLEX® was
used and it’s efficacy evaluated in terms of growth
performance and number of deaths/condemned.
Materials and Methods
This study was conducted in a 2,000 sow farrow to finish
herd in Queensland. The herd is negative for
Mycoplasma hyopneumonia. Six months prior the trial,
mortality in the nursery was 1% and grower-finish at 5%.
There was also growth retardation and increase in weight
variation in the grower-finisher stage. PCV-2 was
detected by qPCR (Figure 1). Pigs were found to be
positive from 12 weeks of age.
Figure 1. Herd qPCR before the trial. Any samples > 2.3
10 log DNA copies are considered – positive.

Table 1. Weight and growth performance of vaccinated
(Vx) and control pigs per batch.
Batch 1
No. of Pigs

Batch 3

Vx

Control

Vx

Control

Vx

427

424

394

396

357

357

Wean Wt (kg)

6.03 a

6.10 a

5.54 a

5.49 a

6.18 a

6.29 a

10 wk Wt (kg)

32.68 a

32.94a

32.20 a

32.03a

35.09 a

35.58a

15 wk Wt (kg)

66.65 a

69.12b

66.51 a

68.28b

66.31 a

68.00b

3-15 wk ADG*

a

b

a

b

a

0.735b

0.722

0.750

0.717

0.739

0.716

* ADG = Average daily Gain as kg per day and different
superscripts within the same row and within each batch
indicates significance at P<0.05
The data was pooled, pigs vaccinated with Ingelvac
CircoFLEX® were significantly heavier by 2.00 kg
(p<0.01) at 15 weeks of age and grew significantly faster
than the control from 3 weeks to 15 weeks of age by
0.023 kg/day (p<0.01, Figure 2).
Figure 2. Average Daily Gain (gm/day) of Control (Cx)
and Vaccinated (Vx) pigs.

Q1 Sera qPCR Results

0.750

Box & Whisker Plot: ADG Start-Finish

0.745

7.8
7.3
6.8
6.3
5.8
5.3
4.8
4.3
3.8
3.3
2.8
2.3

Vx
0.740
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10 log DNA copies

Batch 2
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0.735
0.730
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0.720
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Mean
Mean±SE
Mean±1.96*SE

0.715

6

6

6

9

9

9

9

9

12 12 12 12 12 15 15 15 15 15

Age in Weeks

The co-mingled study involved 3 week batches of pigs
(2,355 pigs). The pigs were either vaccinated at weaning
with 1ml of Ingelvac CircoFLEX® vaccine (Vx) or left
unvaccinated (Cx).
Pigs were individually weighed at vaccination (3 weeks
old), transfer (10 weeks old), and pre-market (15 weeks
old). Mortalities during the study were recorded. The
growth differences were analysed with the Student t-test
and mortalities with chi-square (Statistica V 9.0).
Results
Table 1 shows the weight and growth rates for both
control and vaccinated pigs.
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0.710

Cx

Vx
Treat

There were also more recorded pigs that died or were
condemned in the control group (N=28, 2.4%) than the
vaccinated group (N=5, 0.4%), p <0.01.
Discussion
Pigs vaccinated with Ingelvac CircoFLEX® were heavier
at 15 weeks of age (2.00 kg) and had a significant growth
improvement of 0.023 kg/day.
This correlates well with the qPCR results indicating
PCV-2 infection at 12 weeks of age. Finally, the number
of recorded deaths was reduced significantly in
vaccinated pigs.
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Efficiency of two-dose vaccine versus one-dose vaccine against PCV2 in Vietnam
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Introduction
Prevalence of PCV2 infection in swine herds of southern
Vietnam increased from 38.9% in 2000 to 90.2% in 2005,
and the infection probably occurred after 7 weeks of age
(Lam Thi Thu Hương et al, 2005, Nguyen Thi Thu Hong,
2006, Nguyen Tat Toan et al, 2010). There is evidence
that PCV2 vaccines are useful in controlling PCVD. To
demonstrate the efficiency of two-dose vaccine versus
another one-dose vaccine for pigs of suckling age when
their dams were vaccinated against PCV2 before
farrowing, a trial was performed under field condition in
Vietnam.

Lot
1
2
3
a, b

3 wks
95%
13.12
± 0.82
90%
13.10
± 1.00
95%
13.20
± 0.79

6 wks
95%
11.21
± 1.49
100%
10.87
± 1.99
90%
11.98
± 1.52

10 wks
100%
9.17
± 1.35
100%
9.27
± 1.49
90%
8.62
± 0.96

18 wks
95%
9.93
± 2.17
45%
8.72
± 1.76
35%
9.78
± 2.50

24 wks
100%
10.80a
± 1.85
95%
12.48b
± 0.92
100%
12.10b
± 0.75

difference in titer means among groups (P <0.05) at
24 weeks old

Lot
1
2
3
1

Gram,

18-28 days
ADG
FCR
255.48
0.79
± 102
256.96
0.68
± 88
244.08
0.99
± 105
a, b, c

28-75 days
ADG
FCR
382.43
1.60
± 80
381.46
1.65
± 103
377.58
1.65
±109

75 to slaughter
ADG
FCR
628.20a
2.92
± 87
b
600.32
3.16
± 109
c
541.80
3.57
± 121

difference in columns at P < 0.05

Table 3. Percentage of pigs showing clinical signs, and
return of investment
Items
Respiratory disorders
Diarrhea
Skin inflammation
Arthritis
Cull rate
ROI*

Lot 1
42.95a
14.61a
0.4
0.67
3.6
2.0

Lot 2
50.82b
17.01a
1.6
0.27
5.2
1.8

Lot 3
58.67b
23.11b
1.2
0.40
14.4
1.6

a,b
significant difference in rows (P < 0.05), * ratio of
economic gain and cost

Discussions
Antibody titer reduced after the first shot, but the
reduction was stronger in two groups of PCV vaccination,
due probably to both the vaccine antigen and MDA halflife. The control lost antibody faster than the vaccinated
ones at 10 weeks old. Group 1 had late response to the
second shot of vaccine, probably because of high level of
antibody prior to both shots, and then their titers from 10
weeks old onward varied less than that of the control as
well as the one-dose group. High titer of antibody during
suckling may negatively impact the response of pigs to
vaccine; however, two-dose vaccine resulted in uniform
levels of antibody, best performance and investment
return. PCV2 infection in this trial occurred after 18
weeks of age, which emphasizes the importance of a
long enough duration of immunity.
References
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Results
Table 1. Proportion of antibody-positive pigs and their
titers (mean ± SD, log2) at different weeks of age

Table 2. ADG1, FCR in periods of days old

Poster Sessions

Materials and methods
Pigs of each litter were allocated into three groups to
minimize the maternal effects, 250 pigs per group,
named group 1 – two doses of Circumvent PCV at Day
21 and 42, group 2 – one dose of CircoFLEX at Day 21,
and group 3 – the control injected saline at Day 21 and
42. Vaccinations against PCV2 and PRRS were applied
to sows at Day 90 of pregnancy and by the end of
lactation period, respectively. Piglets were vaccinated
against MHyo and PRRS at 7 and 14 days olds,
respectively. Weaning age varied between Days 25-28;
grower phase started at Day 70, and slaughter age at
Day 188-197. Blood samples were consequently
collected at 3 (prior to first shot), 6 (prior to second
shot), 10, 18 and 24 weeks old. Antibody titers were
tested using SERELISA® PCV2 kit (France).
Parameters included antibody titer, ADG and FCR, rate
of clinical signs, lesions observed at slaughter, and
economic efficiency. Block ANOVA was used to detect
statistical differences among groups.

At slaughter, 8-10 pigs per group were observed to find
lesions. Pus inflammation and adhesive inflammation
were main lesions in lungs. Spleen of two-dose pigs had
less lesions compared to others.
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Effects of vaccinating piglets against PCV2 on a farm infected with both PRRSv and PCV2
which was experiencing serious respiratory problems at the start of the fattening phase
Isidoro Perez1, Leonor Gonzalez1, Josep Font 2, Jesus M.Bollo3, Marta Jimenez3, Jesus.V. Lopez3, Rut Menjon3
1
Agropecuaria Obanos, Navarra, Spain, 2SIP Consultors, Barcelona, 3MSD Animal Health, Madrid. Spain,
ruth.menjon.ruiz@merck.com
Introduction
It has been clearly demonstrated that the vaccination of
sucklers against PCV2 is a highly effective tool in the
control of PCVAD, improving productivity throughout
the fattening phase (1). The risk of clinical PCVAD
seems to be much higher if the pigs are infected with
PRRSv (2). The aim of this study was to investigate the
clinical and economic effects of vaccination against
PCV2 in the presence of a co-infection of PRRSv and
early stage PCV2.

Table 1. Production data for both groups

Materials and Methods
A two-site farm with 1,500 Pietrain X LW sows in
northern Spain was positive for PRRSv. There was a
serious clinical picture of PCVAD at the start of the
fattening phase (8 to 11 weeks), with a mortality rate
between 7% and 8%. Serology had revealed a coinfection with PRRSv and PCV2 at 6-12 weeks of age
(Figure 1). Given the seriousness of the situation, it was
decided to vaccinate the piglets against PCV2 (Porcilis
®PCV) between 18 and 21 days of age. To study the
effects of vaccination, the relevant parameters of three
groups of fattening pigs (January to June 2011) just
before the vaccination program were compared with
those of three groups (July to November 2011) which
had been vaccinated against PCV2 prior to entering the
fattening period.

Values in the same row with different superscripts are
statistically significantly different: a,b: p<0.05, c,d:
p<0,001

Figure 1. PCV2 antibody titers and s/p ratios for PRRSv
prior to the vaccination program
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Results
The production and economic data before and after the
vaccination program are summarised in Tables 1 and 2.
To calculate FC and corrected ADG, the weights at the
start and end of the fattening phase were adjusted to
20.1kg and 104.3 kg respectively.
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Nº groups
Nº pigs
Entry Weight kg
Exit Weight Kg
FC corrected
ADG corrected
Mortality %
No days fattening

Jan/Jun 2011
Unvaccinated
3
2,799
20.1
107.8
2.5a
596a
7.2c
143ª

Jul/Nov 2011
Porcilis PCV
3
2,417
18.5
105.7
2.39a
660b
1.7d
133b

Table 2. Production Costs per pig and ROI
€
Feed
Fixed costs
Medicines and
vaccines
Cost / suckler
COST at 104.3 Kg
COST €/Kg
Profit per animal

Unvaccinated(€)
63.1
13.1

Porcilis PCV (€)
61.3
11.8

1.3

1.6

47.9
125.5
1.202

45.3
120
1.15
5

Conclusions and Discussion
PRRSv and PCV2 are often found together on many
farms experiencing respiratory problems during the
fattening phase.
In this study, vaccination of the piglets against PCV2 at 3
weeks of age proved to be extremely profitable on a farm
with complex respiratory problems at the start of
fattening, when PRRSv and PCV2 were circulating
simultaneously. Vaccination brought major improvements in
mortality rate and other significant production
parameters, resulting in a return on investment (ROI) of
€5 per pig, after taking account of the cost of vaccination.
References
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2. granichniy et al., J Vet Diagn Invest, 2002,14: 449456

Poster Sessions

VP-542

| Virology & Viral Diseases-PCV2 |

A retrospective cohort study of the effectiveness of commercial porcine circovirus 2 vaccine in 31,400 pigs on a
single farm in Korea
HS Oh1, KW Lee1, BS Kang 2, IJ Yoon1
ChoongAng Vaccine Laboratory Co. Ltd., DaeJeon, Korea, 2Farmsco Ltd, Gyunggi-Do, Korea

Introduction
Since PCV2 is ubiquitous in the pig population and
infection does not necessarily equate to disease, 4 factors
(virus, host, coinfections, and immune modulation) are
currently thought to influence the outcome of PCV2
infection1. Conversely, in the farms managing these
factors well including PRRS, evaluation of PCV2
vaccination is difficult. The objectives of this study were
to evaluate the effects of vaccination with commercial

Figure 1. Comparison of mortality rate between the
vaccinated and the non-vaccinated control groups.

Mortality rate

1

PCV2 vaccine (SuiShot® Circo-ONE, CAVAC) on the
feed conversion ratio and mortality rate of 31,400 pigs in
a farm in South Korea during 2009-2010.
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Figure 2. Comparison of FCR between the vaccinated
and non-vaccinated control groups.
3.40

Not vaccinated

Vaccinated
3.20

3.00

2.80

2.60
1Q

2Q

3Q

4Q

References
1. T Opriessnig et al.: 2007, J Vet Diagn Invest 19: 591615.
2. IR. Dohoo et al., 1996, Can Vet J 37: 299-302

Happy Pigs - Healthy People

901

June 13 (Wed)

Conclusions and Discussion
There were variations according to the seasons in both
the vaccinated and unvaccinated groups with the
vaccinated group showing higher performance than the
unvaccinated group regardless of the seasons. In
conclusion, PCV2 vaccination improved the productivity
of the farm.
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Results
The mortality of the vaccinated group in every quarter
was significantly lower than that of the unvaccinated
group (p<0.001, Figure 1). There were also significant
differences of Feed conversion ratio (FCR) between
vaccinated groups and unvaccinated groups in every
quarter (p<0.001, Figure 2). Within the vaccinated and
unvaccinated groups, deviations were shown on
mortality and FCR according to the time (p<0.001,
Figure 1 and Figure 2).

Not vaccinated

2.00%

Feed conversion ratio

Materials and Methods
The study was carried out for total 31,400 pigs in weanto-finish system. While the unvaccinated group was
composed of 15,890 pigs produced in 2009, the
vaccinated group was composed of 15,510 pigs produced
in 2010. On the basis of diagnostic data and clinical signs,
the farm was known to be PCV2 positive and PRRSV
negative. The vaccine used was a killed PCV2 vaccine
(SuiShot® Circo-ONE, CAVAC) with 1 dose administered
at 3 weeks of age from January to December in 2010.
Data on the farm was obtained from commercial farm
managing software (Pigplan, Farmsco). All statistical
analysis was carried out by using Sigmastat ® 3.5.
Unconditional t-test and chi-square statistics were used
to determine the statistical differences between the
vaccinated and unvaccinated groups.

12.00%
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Effects on weaners and slaughter pigs after sows vaccinated with a PCV2 vaccine
OM Karlsen1, T Moldal2, V Rootwelt¹, SB Eid3, Tore Framstad1
¹Department of Production Animal Clinical Sciences, Norwegian School of Veterinary Science, Oslo, Norway,
2
Norwegian Veterinary Institute, Oslo, Norway, 3Nortura SA, Oslo, Norway
Introduction
Porcine circovirus type 2 (PCV2) diseases (PCVD) (3) in
swine have until now mostly been Porcine Multisystemic
Wasting Syndrome (PMWS) in Norway. Additionally
some farms have experienced PCV2-related problems in
gilts and sows with mummified foetuses and weak and
still born piglets. Sow and piglet PCV2 vaccines have
been available for a few years. PCV2 sow vaccines have
shown to protect piglets against PCVD from birth
through passive immunity and to help controlling PCV2
exposure later in life until slaughter (2).
The aim of this trial was to establish the ability of a
PCV2 sow vaccine given to gilts and sows to protect
against loss of piglets and development of wasting and
runts after weaning under Norwegian conditions.
Material and methods
The trial was a blinded, randomised and controlled study.
It was carried out in a sow pool where PMWS had been
diagnosed on one of the satellite farms (5 to 10 % weaner
mortality or culling). 25 pregnant sows and gilts were
vaccinated with 2 ml of Circovac® (Merial) 6 and 3
weeks prior to farrowing and 29 were left as controls.
Gilts were evenly distributed in the vaccinated and nonvaccinated groups. All gilts and sows were vaccinated
according to recommendations against porcine parvovirus,
erysipelas and neonatal ETEC.
The piglets had the pen number tattooed in the ear the
day after birth. Cross-fostering was kept at the possible
minimum and performed at the age of 24 hours. Pen
number of mother and nurse were recorded. At the time
of sale at 10, 11.5 and 12 weeks of age the “individual”
piglet weight was recorded. One non-vaccinated sow had
only stillborn piglets and was used for cross fostering.
Another non-vaccinated sow died suddenly two days
after farrowing. Three of the dead piglets were excluded
due to unreadable tattoos. All piglets that died or were
culled due to ill thrift from weaning to sale were
autopsied at the Norwegian Veterinary Institute. Samples
were taken from tonsils, thymus, myocardium, lung, liver,
kidneys, spleen, ileum and tracheobronchic, ileocolic and
subiliac lymph nodes and submitted to histopathologic
examination. All samples from tonsils and lymph nodes
and samples from lung and kidney which had
histopathologic lesions were tested for PCV2-antigen
using immuno-histochemistry (IHC).
Approximately 80% of the piglets produced in this trial
were followed in two fattening units. Before transport
one group of weaners were marked and the other one not.
After arrival in the fattening units the weaners were
grouped in pens of vaccinated and non-vaccinated
mothers. Numbers of dead and culled were recorded at
pen level, but not autopsied.
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The difference between groups was tested by analysis of
variance in JMP 8 and by Chi-square for differences in
categorical variables. Cell counts below five (5) were
tested by Fishers exact test. P-value <0.05 were
considered significant.
Results
Loss of live born piglets was 9 % until weaning in the
whole batch and 12.5 piglets were weaned in average. At
the first delivery to the fattening units 181 piglets came
from vaccinated sows as opposed to 139 from nonvaccinated sows (p<0.001). Data from weaners and
slaughter pigs are shown in Table 1. Mortality rates were
significantly lower in both weaners and fatteners from
vaccinated sows and gilts when compared to controls.
Average daily weight gain (ADWG) was only found
numerically higher for the weaners from vaccinated sows.
Table 1. Number of dead and culled weaners and
slaughter pigs from non-vaccinated and vaccinated sows
respectively.
Pigs from…
Dead and culled weaners
PCV2-poistive Piglets by IHC
ADWG, Weaners, g/day
Dead and culled slaughter pigs

Non-vaccinated
sows
9*
6
568
20**

Vaccinated
sows
1*
1
573
2**

Significant differences amongst groups: *p=0.02 and
**p=0.001.
Discussion
The difference in loss of slaughter pigs among groups
was highly significant. The difference between the two
groups easily compensates the costs of the gilt and sow
vaccination. Additionally there were great animal
welfare benefits.
In this trial the satellite farm had good production results
with loss of live born 4,5% under the average of
Norwegian Sattelite farms and weaned 1.7 piglets more
than the national average (1). Weaner ADWG was 100
g/day higher compared to national average (1). The
losses on the two fattening farms were 4.3 % in average
against a national average of 1.7 % in slaughter pigs (1).
Data from this trial demonstrates that good management
and environmental conditions, combined with sow
vaccination with Circovac® can provide increased
productivity.
References
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Effect of PCV2 piglet vaccination on performance in Spain:
field experience in 24 farms
Teresa Coll1, Alba Martos2, Iván H. Caravaca1
Boehringer Ingelheim España S.A. Spain, 2Universitat Autònoma de Barcelona, Spain
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Introduction
PCV2 associated diseases are present worldwide,
affecting with more or less impact almost all farms.
Vaccination has been demonstrated to be the most
powerful tool to minimize the economic losses caused by
PCV2 infection, mainly by reducing mortality and
improving performance during the finishing period.
Ingelvac CircoFLEX® has been demonstrated to be
highly effective in several studies (1), improving
production performance and profitability.
The aim of this study was to evaluate the effect of
vaccination with Ingelvac CircoFLEX® on mortality and
Average Daily Gain (ADG) in 24 different farms in
Spain affected by PCV2 associated diseases.
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Figure 2. Data of ADG (g/d) in fattening period.
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Discussion
Data presented in this study confirms the positive effect
of Ingelvac CircoFLEX® in 24 farms, showing on
average a 44.7% reduction in mortality and 42 grams/day
of improvement in growth. Taking into account mortality
and ADG, production costs were reduced by 1.72€ per
pig lower in the vaccinated animals. In addition, an
average improvement in FCR of 177g/pig was reported
in a similar study (mostly the same farms as in this
study), resulting in a possible cost reduction of
4.1€/vaccinated pig (2). Based on these findings, total
economic benefit in these farms could be estimated to be
about 5.8€ per pig.
References
1. Coll et al. (2011) Proc 6th ERPD congress Barcelona,
Spain p.183.
2. Coll et al. (2012) 4th ESPHM, Bruges, submitted.
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Results
Mortality and ADG results comparing non-vaccinated
and vaccinated groups are shown in Figure 1 and 2.
The average, minimum and maximum values for
mortality and ADG in non-vaccinated animals were 5.6%
(3.3-9.6) and 628g/d (395-750) compared to 3.1 % (1-4.6)
and 670g/d (424-790) in the vaccinated groups.

Mortality (%)

12
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Materials and Methods
This field observation includes data from 24 fattening
farms situated in different regions of Spain, suffering in
almost all cases of moderate forms of PCVD. This
study compares vaccinated animals (72.363) with nonvaccinated ones (72.161). In the vaccinated animals, one
dose of 1ml of Ingelvac CircoFLEX® was administered
between 18 and 29 days of age, following label
recommendations. Vaccinated and non-vaccinated pigs
in each case originated from the same sow farm and
nursery and were placed on the same fattening farm
within a maximum period of three weeks. Pigs were kept
in different pens of the same barn or different barns on
the same site. Non-vaccinated and vaccinated pigs were
kept under very similar conditions with no relevant
differences in management or feeding, apart from PCV2
vaccination.
Mortality and Average Daily Gain (ADG) during the
finishing period were considered for this evaluation.

Figure 1. Data of Mortality (%) in fattening period.
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Case report: performance after the accidental administration of a non-authorized mixture of PCV2 and
Mycoplasma vaccines
Miguel Angel Sanz1, Iván H. Caravaca2, Teresa Coll2
Eurotex Ibérica S.L., Spain, 2Boehringer Ingelheim España S.A. Spain
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Introduction
Piglet vaccine combinations, that allow reducing the
number of injections, are becoming more and more
important. The authorized combination of Ingelvac
CircoFLEX® mixed with Ingelvac MycoFLEX® in a
single injection (referred to as FLEXcombo ®) has been
proven and is widely used in Spain and other major pig
producing countries with very good results in safety and
efficacy (1,2,3,4,5).
This case report describes the accidental use of a nonauthorized mixture on one batch and the impact on
performance compared to the well-established and
authorized programme using FLEXcombo®.
Materials and methods
The case report farm is a two-site, 1,250-head sow farm.
Pigs were vaccinated from mid 2010 with a single dose
of FLEXcombo® (2ml) at 3 weeks of age. The batch
entering the fattening on the 14th October 2010 (n=1.112),
was vaccinated by mistake with a non-authorized
mixture (Ingelvac CircoFLEX® accidentally mixed with
a 2 ml one-dose M hyo vaccine) that was administered as
a single dose at 3 weeks of age (off-label mix). The
following batches were vaccinated again with
FLEXcombo® (2ml) at 3 weeks of age. Performance data
of the off-label mix was compared with data of 6
FLEXcombo® batches before and 2 batches after (total
n=10.841).
Batches vaccinated with FLEXcombo® (8) were used to
determine the mean and the standard deviation (SD)
within batches for the main performance parameters.
Results
Mean, SD, Minimum and Maximum values for the main
performance parameters of the FLEXcombo ® batches are
shown in table 1 and compared to off-label mix. At entry
into the fattening unit, age and weight of the animals in
the batch vaccinated with the off-label mix were within
2x the SD of the FLEXcombo® batches, indicating that
the batch was comparable to the FLEXcombo® group at
start of grow-finishing. FCR and mortality (%) of the
off-label mix batch are outside the min-max range of the
FLEXcombo® batches. Values deviate by 4x the SD
from the mean of the FLEXcombo batches, indicating a
significant difference.
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Table 1. Performance parameters in grow-finish.
FLEXcombo®
Off-label
Parameter
mix
Mean +SD MIN MAX
Age at start(d)
Entry weight (kg)
Mortality (%)
FCR

72+2
25+2
3.1+0.5
2.3+0.09

69
22
2.7
2.17

74
27
3.9
2.41

69
22
5.2
2.67

Discussion
Based on mortality and FCR animals vaccinated with the
off-label mix clearly showed a poor performance in
comparison with FLEXcombo® vaccinated animals,
particularly in late finishing.
Mortality of the batch vaccinated with the nonauthorized mixture was increased specifically in the
second half of fattening (data not shown, available on
request), which is the period during which PCV2 and
M.hyo are typically affecting the pigs in this farm and
the effect of both vaccinations is expected to be seen.
The results indicate that the off-label mixture was less
effective to control PCV2 and M. hyo than the
established protocol. Based on the differences in
mortality and FCR production costs were 9.47€ higher
per pig in the batch vaccinated with the off-label mixture
compared to the mean of the FLEXcombo® batches.
Even taking into account worst FLEXcombo® batches
for each of the two parameters an economic advantage of
6.5€ per pig was calculated for the FLEXcombo ® group.
References
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Evaluation of a inactivated PCV2 vaccine inoculated in three-week-old piglets
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Istituto Zooprofilattico Sperimentale Umbria-Marche (IZSUM), Perugia, Italy, 2Istituto Zoorpofilattico Sperimentale
della Lombardia e dell’Emilia-Romagna (IZSLER), Brescia, Italia,
s.petrini@izsum.it
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Introduction
Porcine circovirus type 2 (PCV2), first recognized in
Canada in 1990 (1), is regarded as the causal agent of
Porcine Circovirus Associated Diseases (PCVD). The
protective measures aimed to control PCV2 infection
include immunization with inactivated or recombinant
vaccines in sow or piglets (2-4). In this study we
evaluated an inactivated PCV2 vaccine in three-weekold piglets

Conclusions and Discussion
Vaccination against PCV2 has been identified as the
main successful approach to protect pigs against clinical
symptoms of PCVD. In this study, we tested inactivated
PCV2 vaccine in pigs. The results of the study were in
accordance with those reported by other authors (2-3).
They have evidenced that this inactivated vaccine against
PCV2 is safe and innocuous and that one dose can
increase HI or CMI in three-week-old pigs, in contrast
with Kamstrup et al., (2004) who proved HI on 52 PVD
(5). Further investigations will be conducted in pigs
experimentally infected with virulent PCV2 virus.

Results
The vaccine did not induce any clinical signs in the
immunized pigs. Their rectal temperatures were within
normal values (38,5°C-39,2°C). No virus was isolated
from any of the pigs. ELISA PCV2 IgM were first
detected on 15 PVD animals of Group 1. The detection
of IgM was evidenced up to 25 PVD. ELISA PCV2 IgG
were first detected on 25 PVD in vaccinated group and
persisted up to 35 PVD. The SN antibody titre of PCV2
was detected only in vaccinated pigs on 35 PVD and
persisted until 42 PVD. IFN-γ producing cells showed
not difference during whole observation period in all
animals. Flow cytometry assay showed CD3+ T
lymphocytes, CD4+/CD8- (T helper lymphocyte), CD4-
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Materials and Methods
Twenty-five commercial pigs of two months of age, and
PCV2 seronegative were used. The animals were divided
into 2 groups. Group 1 was composed of 14 animals,
vaccinated using intramuscular route (neck muscle) with
1 ml of inactivated PCV2 vaccine with tiomersale and
adjuvant. Group 2 was composed of 11 pigs and used as
control group. The pigs in Group 1 were immunized ones
and observed for 42 days with their temperatures taken
daily. Biological samples (nasal swabs, blood, serum)
were obtained from each pig on post vaccination days
(PVD) 0,7,14,21,35,42 and used for studies of Humoral
Immunity (HI) and Cell-mediate immunity (CMI). HI
was evaluated by ELISA PCV2 (IgM, IgG) or Serum
neutralization (SN) tests. IFN-γ were evaluated in vitro
by ELISpot Assay, and Interleukins (ILs) 2,4,6,8,10,12,
TNF-α were evaluated by ELI-microarray. Flow
cytometry were conducted against lymphocyte
subpopulations: anti-CD; anti-CD8α; anti-CD4; anti
CD14; anti-CD21. At the end of the study, animals were
sacrificed and target tissues (palatine tonsil, lung, liver,
spleen, kidney, small intestine, inguinal lymph-node,
bronchial lymph-node) were collected for gross
pathology, histology and immunohistochemistry (IHC)
against PCV2 antigen.

/CD8+ (cytotoxic T lymphocyte) increase at 14 PVD and
then slowly returned to baseline on 30 PVD. The
CD4+/CD8+ (memory T lymphocytes) increased on 35
PVD. B lymphocytes (CD21+) analyzed in Group 1, did
not show any change compared to Group 2. Only Group
1 evidenced 7 PVD ILs 4,8,10,12, 1-β, TFN-α activated,
while ILs 2,6 were evidenced on 14 PVD. All these ILs
decreased 28 PVD. No evidenced ILs in Group 2. Gross
pathology was not observed in vaccinated or control
groups. In Group 1, on histological section the
hyperplasia of all lymphoid tissue was seen. From none
of them PCV2 antigen was evidenced by IHC.
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Influence of herd size, herd management and geographic pig density on PCV2 antibody titers of sows and 3 week
old piglets in 10 Belgian farms
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Introduction
It has been repeatedly demonstrated that Ingelvac
CircoFLEX® is efficacious in the presence of high levels
of maternally derived antibodies (MDA) (1,3). However,
for another subunit PCV2 piglet vaccine a possible
interaction has been reported (2). In case of high levels
of MDA, this vaccine has to be applied twice (5).
Martens et al. (4) classified antibody levels > 10 log2 as
‘high’. The objective of this study was to investigate if it
is possible to identify herd specific characteristics that
are determinant for the PCV2 antibody levels of sows
and 3 week old piglets.
Materials and Methods
In total, 10 commercial Belgian farms participated in the
study. Herd specific characteristics of the farms are
indicated in table 1. In each farm, blood samples of 5
lactating sows were collected, 1 primipareous and 4
multipareous sows. In none of the farms sow vaccination
against PCV2 was applied. Of each of the sows, 5 piglets
were blood sampled. The piglets were randomly selected
within each litter, but cross-fostered piglets were
excluded. Piglets were unvaccinated against PCV2 at the
time of blood sampling. All samples were taken 3 weeks
post-farrowing. The serum samples were analysed for
PCV2 antibodies with the Serelisa® PCV2 Ab Mono
Blocking ELISA (Synbiotics Corp). The results are
expressed in log2 titers.
Table 1. Herd specific characteristics of the sampled farms
(Y=yes; N=no)
Farm
1

2

3

4

5

6

7

8

9

10

Geographic pig
Y
density  500/km²

N

N

Y

N

N

Y

Y

Y

Y

N° of sows  500

N

N

N

Y

N

N

N

Y

Y

Y

On farm gilt
production

Y

Y

Y

N

Y

N

Y

Y

N

N

Non-vx nursery
pigs on farm

N

Y

N

Y

N

N

N

N

Y

N

Fattening pigs
on farm

N

Y

Y

N

Y

Y

Y

N

N

Y

Non-vx fattening
pigs on farm

N

Y

N

N

Y

N

N

N

N

N

Results
Table 2 shows the number of samples (N) and the
median and interquartile range (IQR) for the PCV2
antibody titers of sows and piglets, in function of
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different herd characteristics such as the geographic pig
density in the farm area, the number of sows, the
presence of fattening pigs, the presence of non PCV2
vaccinated nursery and/or fattening pigs and whether
gilts are bought from an external supplier or produced on
the farm.
Table 2. Median and IQR for sow and piglet PCV2
antibody titers, depending on different herd characteristics
SOWS
N median
Geographic pig
density
N° of sows
On farm gilt
production
Non-vx nursery
pigs on farm
Fattening pigs
on farm

< 500/km² 20

12,19

PIGLETS
IQR

N

median

IQR

10,85-12,83

100

11,27

8,56-12,01

 500/km² 30

12,27

11,30-12,69

150

10,86

7,99-11,77

< 500

12,26

11,35-12,98

150

11,38

8,65-12,15

30

 500

20

12,03

10,28-12,68

100

9,92

7,46-11,26

yes

30

12,05

10,60-12,69

150

11,26

8,61-12,04

no

20

12,37

11,31-12,83

100

10,63

7,64-11,60

yes

15

12,66

11,61-13,41

75

11,23

7,95-11,96

no

35

11,97

11,09-12,65

175

10,78

8,29-11,81

yes

30

12,32

11,26-12,98

150

11,28

8,64-12,08

no

Non-vx fattening yes
pigs on farm
no

20

11,88

10,38-12,66

100

10,77

7,64-11,45

10

11,87

10,60-13,41

50

11,14

8,44-11,99

40

12,27

11,31-12,68

200

10,94

8,25-11,79

Conclusions and Discussion
From table 2 it is clear that none of the above mentioned
herd characteristics have such a determinative influence
on the PCV2 antibody levels of sows and 3 week old
piglets that one could categorize a farm with certain
specific herd characteristics as a farm where MDA levels
are typically ‘high’ or ‘low to medium’.
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PCV2 sow herd vaccination benefit measured using Six Sigma DMAIC, SPC-capability analysis
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1

Introduction
The role of Porcine Circovirus type 2 (PCv2) in
reproductive failure is well documented 3. PCv2 sow
vaccination has been reported as a successful tool to
minimize and control the negative reproductive impact1.
Six Sigma discipline is broadly used in other industries
as a business continuous improvement philosophy and it
can be define as a methodology for using tools to reduce
variation and defects in order to deliver products that
meet customer specifications2. The objective of this
paper was to implement a Lean Six Sigma project to
improve sow herd outcome defined as pigs weaned per
sow farrowed.

Figure 1. Pigs Weaned per Sow Farrowed Individual
SPC chart before-after.

Materials and Methods
A DMAIC (Define-Measure-Analyze-Improve-Control)
Lean Six Sigma project was initiated in a 3,000 sows
PRRSv negative farrow to finish production system.
During the Measure and Analyze phases, PCv2 was
identified as a root cause of reproductive failure and
during the Improve phase, the project team decided to
implement a sow vaccination program with Ingelvac
CircoFLEX. In the Control phase, statistical process
control charts along with capability analysis were
performance using MINITAB 16.1 software in order to
evaluate the solution implemented. The first single sow
herd mass vaccination with Ingelvac CircoFLEX was in
week 24 of 2009, and at week 50 of 2009, a continous
pre-farrowing sow vaccination (5 week pre-farrowing)
was implemented in a weekly basis. The farm continued
applying PCV2 vaccine (Ingelvac CircoFLEX) to the
piglets at 3 weeks of age.

Figure 2. Summary report card of Pigs Weaned per Sow
Farrowed Before-After capability comparison.

CircoFlexMvx
UCL=10.685
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1

1

1
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9.0
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1
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43-08
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47-09
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22-10
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Before/After Capability Comparison for WP/SF Pre vs WP/SF Post
Summary Report
Reduction in % Out of Spec
87%

% Out of spec was reduced by 87% from 80.11%
to 10.21%.

Was the process standard deviation reduced?
0

0.05

0.1

No

P = 0.000
Did the process mean change?
0

0.05

0.1

> 0.5

Yes

Customer Requirements
Target

Upper Spec

9.5

10

11.5

Statistics
> 0.5

Yes

Lower Spec

No

Mean
Standard deviation
Capability
Pp
Ppk
Z.Bench
% Out of spec
PPM (DPMO)

Before

After

Change

9.138
0.42814

9.8343
0.26330

0.69626
-0.16483

0.78
-0.28
-0.85
80.11
801092

1.27
0.42
1.27
10.21
102132

0.49
0.71
2.12
-69.90
-698960

P = 0.000
Actual (overall) Capability
Are the data inside the limits and close to the target?
LSL

Target

Before

After

Comments
USL

Before: W P/SF Pre

After: W P/SF Post

Conclusions
-- The process standard deviation was reduced significantly (p
< 0.05).
-- The process mean changed significantly. It is now closer to
the target (p < 0.05).
Actual (overall) capability is what the customer experiences.
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Conclusions and Discussion
In addition to the significant improvement of weaned
pigs per farrowed sows, the percentage out of
specification improvement represented more pigs to
nursery according to their specifications; also the process
became capable reducing process variability before and
after. DPMO before and after reduction represents a six
sigma level from 0 to 2.8 sigmas2. This project
demonstrated the benefit of PCv2 sow vaccination from
a Lean Six Sigma Perspective.
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Results
Figure 1 shows the I-Chart before and after statistical
process control, pigs weaned per sow farrowed mean
increased significantly from 9.13 to 9.83 (P<0.001).
figure 2 is the capability summary report card from
MINITAB; it shows capability comparison before and
after PCv2 sow vaccination, according to the
specifications for this parameter, we observed a
statistically significant reduction of variation; the
percentage out of specification improved from 80%
(before) to only 10% (after), the Pp which is the process
spread compared with customer’s specifications, went
from 0.78 to 1.27, meaning the process became capable.
The number of defects per million opportunities (DPMO)
was reduced from 801,092 to 102,132.

Before
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Long-term analysis of PCV2 prevalence in a Mexican herd using Ingelvac CircoFLES®
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Introduction
Porcine Circovirus type 2 (PCV2) is the agent associated
with porcine circovirus associated disease (PCVAD) 2. In
Mexico, PCV2 vaccines were registered since March
2008. Their efficacy has been proven extensively, mainly
by the effect in reducing the losses associated with
PCVAD. PCVAD is associated with pneumonia,
systemic infections, lymphadenopathy with lymphoid
depletion, enteritis and nephritis. Other PCVAD
pathologic descriptions are post-weaning multisystemic
wasting syndrome (PMWS), porcine dermatitis and
nephropathy syndrome (PDNS). Recently, PCV2 has
also been associated with reproductive disorders1,5. The
objective of this study was to analyze the PCV2
prevalence in a production system before and after
implementing PCV2 vaccination with Ingelvac
CircoFLEX®.
Materials and Methods
The study farm was a PRRS-positive, 3-site system with
4000 sows. The farm was monitored for PCV2 since
June 2008 (before vaccination) until August 2011. The
monitoring was done every 3 months using PCV2 qPCR,
considering one pool of 5 serum samples for each parity
of gilts/sows. In parallel, the pigs were monitored also
every three months at 3, 5, 7, 9, 12, 15, 18 and 21 weeks
of age (one pool per age group). Animals are vaccinated
against PCV2 with one dose (1 ml) of Ingelvac
CircoFLEX®. Piglets are vaccinated at 4 weeks of age,
gilts are vaccinated at 4 weeks of age and again in
quarantine. Sows are re-vaccinated during each gestation,
at 13 weeks of pregnancy.
Results
PCV2 prevalence in sows decreased after gilt/sow
vaccination was introduced (Figure 1). The prevalence
has been reduced from 50% to 0% since October 2009
until August 2011. In pigs, a decrease in prevalence of
viremic pigs was observed, also. Prevalence decreased
from 60% in June 2008 to 0% since August 2009 until
August 2011 (Figure 2).
Conclusions and Discussion
The results of this evaluation confirm the findings of
previous studies demonstrating that the use of Ingelvac
CircoFLEX® significantly reduces PCV2 viremia and
prevalence2. In the present case PCV2 viremia was not
detected at all with the routinely used monitoring scheme.
Furthermore, the health situation in the system is very
stable and no clinical cases are observed that could be
associated with PCVAD, confirming the excellent
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clinical protection provided by Ingelvac CircoFLEX®.
However, negative test results in routine monitoring do
not necessarily indicate that a system is PCV2 free. The
prevalence and viral load probably are only below the
detection limit of the monitoring scheme. Other
researchers have found, in a herd that was tested negative
for PCV2 for a while, that once a batch was not
vaccinated PCV2 antigen was detected again and clinical
signs associated with PCV2 were observed4. Therefore,
continuous vaccination is advisable even in cases where
PCV2 is not detected in routine PCR monitoring.
Figure 1. PCV2 prevalence in sows

Figure 2. PCV2 prevalence in pigs.
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Estimation of efficacy of PCV vaccines: analysis with ResPig
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Introduction
The modern pig industry faces some complex diseases,
such as Porcine Multi-Systemic Wasting Syndrome
(PMWS) and Porcine Respiratory Disease Complex
(PRDC). ResPig is a digital diagnostic and monitoring
program for veterinarians involving a biannual crosssectional serological investigation of pathogens such as
PRRSv,
PCV2,
A.
pleuropneumoniae,
M.
hyopneumoniae, influenza and H. parasuis. The program
helps veterinarians develop a structured approach to
respiratory disease prevention. It involves a standard
protocol: Five incoming gilts, five sows and five 5-, 10-,
16- and 22-week-old pigs are blood sampled. Because of
the high number of participating farms and the standard
sampling protocol, it is also possible to determine the
efficacy of preventive strategies such as PCV2 piglet
vaccination.
The aim of this study was to estimate the proportion of
those farms that vaccinated piglets against PCV2 which
still had a PCV2 infection in fattening pigs, by
comparing the average PCV2 titers at 10, 16 and 22weeks of age.

Table 1.
PCV2 vaccine

Circovac®

Total No. of farms
No. with evidence
of PCV2 infections
% of farms with
PCV2 infections

3

13

25

3

4

17

100%

31%*

68%*

* Fisher exact test P = 0.0420

Porcilis PCV® Circoflex®
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Results
Table 1 shows the number of farms with evidence of
PCV2 infections in the fattening house in PCV2vaccinated pigs.

Conclusions and Discussion
PCV2 vaccines have mainly been developed to prevent
or reduce the signs of PCVAD (such as reduced growth
and mortality), and of PMWS, PDNS and to reduce
viremia. In the field these vaccines are often effective in
reducing or preventing clinical signs, but not always
effective in preventing the infection. The latter can be
measured by PCR or seroconversion during the fattening
period.
Another study has already shown that seroconversion to
the Synbiotics PCV ELISA was correlated with positive
PCV2-PCR results (1). Seroconversion in the nursery
phase was not included because although it might be due
to infection, it might also be a response to vaccination
(since in this study PCV2 vaccines were given to piglets,
mainly just before weaning). The herds were sampled on
a cross-sectional basis, often a part of monitoring
systems. Therefore, in the current study, reference is
made to “evidence of PCV2 infection” when older pigs
had higher titers than younger pigs, rather than
“seroconversion”.
It is possible for “evidence of PCV2 infection” to be
false-positives or false-negatives, since PCV2 serum
titers were compared between different pigs, which can
react differently to PCV2 vaccination or infection.
However, false-positive and -negative results are likely
to balance each other out, so the estimate of the
proportion of farms with PCV2 infections in the fatteners
is still valid.
In this study, three different vaccines were compared. No
conclusions could be drawn with respect to Circovac ®
because it was used on too few farms. Porcilis PCV ® and
Circovac® were used much more often in 2010 in the
Netherlands, so it was possible to conclude that Porcilis
PCV® was likely to perform better than Circoflex® in
preventing a PCV2 infection.
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Materials and methods
In 2010, 705 cross-sectional investigations were
performed. All closed and fattening farms were selected
which had a history revealing that piglets had been
vaccinated against PCV2. On 22 closed and 3 fattening
farms, piglets had been vaccinated with Circoflex®; on
11 closed and 2 fattening farms, piglets had been
vaccinated with Porcilis PCV®; and on 2 closed and 1
fattening farm, piglets had been vaccinated with
Circovac®. The average Synbiotics PCV2 titers (2) at 10-,
16-, and 22-weeks of age were compared.
A PCV2 infection in the fattening house was defined
thus: if the average titer of the 16-week old pigs was
>log2 higher than that of the 10-week old pigs, or the
average titer of the 22-week old pigs was >log2 higher
than that of the 16-week old pigs.

The prevalence of PCV2 infections in fatteners differed
depending on the vaccine used. The prevalence of PCV2
was significantly higher on Circoflex® farms than on
those using Porcilis PCV®. The odds ratio on the
occurrence of a PCV2 infection between Porcilis PCV ®
and Circoflex® was 0.2092, meaning that the risk for a
PCV2 infection was almost 5 times less when Porcilis
PCV® was used rather than Circoflex®. Statistics on the
use of Circovac® were not included because of the low
number of farms on which this vaccine was used.
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Investigation of lung lesion and splenocytic apoptosis after BI Ingelvac CircoFLEX vaccination in field pigs
CC Chang, YY Kuo, BY Liu, WC Yang, KW Chan, MC Hung, CH Yu
Department of veterinary Medicine, National Chiayi University, Chia-Yi City, Taiwan, ccchang@mail.ncyu.edu.tw
Introduction
Porcine circovirus type 2 (PCV2) is the main cause of
porcine circovirus associated disease (PCVAD) which
could be represented with a variety of clinical names: the
PCV2 subclinical infection (PCV2 SI), systemic disease
(PCV2 SD), lung disease (PCV2 LD), enteric disease
(PCV2 ED), reproductive disease (PCV2 RD), and
porcine dermatitis and nephropathy syndrome (PDNS).
Presently, Boehringer Ingelheim CircoFLEX® is the only
PCV2 vaccine marketed in Taiwan, The purpose of this
study is to evaluate its influence on lung lesion and
splenocytic apoptosis in the field pigs.

Figure 1. Comparison of lung lesions between pigs in
vaccinated and control group. Significant difference
(p<0.05) is indicated with asteroid symbol (*).

Materials and Methods
Three hundred 4-week-old pigs were divided into
vaccinated and control groups, with 150 pigs each in
three pens respectively in the same house. The pigs in the
vaccinated group were intramuscularly injected with one
dose of BI CircoFLEX® vaccine and the pigs in the
control group with one ml of saline. Twenty pigs in each
group were randomly selected and tagged. Among them,
four pigs in each group were humanely euthanized at
days 0, 7, 21, 35 and 49 after vaccination. The lung
lesions were macroscopically examined and scored and
spleens were collected to examine splenocytic apoptosis
using Annexin V/PI and Tunel assay. ANOVA analysis
was performed to compare significant difference
between groups.

Figure 2. Comparison of splenocytic apoptosis between
pigs in vaccinated and control group using Annexin VFITC/PI stain and examined by flowcytometry.
Significant difference (p<0.05) is indicated with asteroid
symbol (*).

Results
As the results shown in Figure 1, the scores of lung
lesion in the vaccinated pigs are clearly lower than those
in the control group, with significant difference at Day
21. Using Annexin V-FITC/PI stain and Tunel assay, it
was found that the spleens in the vaccinated pigs had less
splenocytic apoptosis with significant differences
appearing at Day 7 and 35 respectively (p<0.05).

Figure 3. Comparison of splenocytic apoptosis between
pigs in vaccinated and control group using Tunel assay.
Significant difference (p<0.05) is indicated with asteroid
symbol (*).

Conclusions and Discussion
Fewer macroscopically lung lesions and less splenocytic
apoptosis in vaccinated pigs in comparison with those in
the control group indicated that the vaccination provided
certain protection to the vaccinated pigs from PCV2 and
other pathogen infection. Quantification of viral load in
the lungs and lymphoid tissues is underway to analyze
further protective efficacy provided by the vaccine
against persistent infection.
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Immune response after BI Ingelvac CircoFLEX vaccination in field pigs
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Introduction
Porcine circovirus type 2 (PCV2) plays an important role
in porcine circovirus associated disease (PCVAD) which
is an economically important disease in the pig farm
worldwide. Several vaccines in the market have shown
good performance in vaccinated pigs. Presently, only one
commercial vaccine is officially permitted in Taiwan, the
Boehringer Ingelheim CircoFLEX®. However, there is
always a doubt about how it can provide a protective
immune response in the field conditions in Taiwan. The
purpose of this study is to evaluate the efficacy of the
vaccine on the protective immune response in the field
pigs.
Materials and Methods
This field study was conducted in a 2500-head pig farm
in Southern Taiwan. Three hundred 4-week-old pigs
were divided into vaccinated and control groups with
150 pigs each in three pens respectively in the same
house. The pigs in the vaccinated group were
intramuscularly injected with one dose of BI
CircoFLEX® vaccine and the pigs in the control group
with one ml of saline. Fifteen pigs in each group were
randomly selected and tagged. Blood samples were
collected at days 0, 1, 3, 7, 14, 21, 35 and 49 after
vaccination. Real-time PCR was used to detect PCV2
viremia and the commercial ELISA kits were used to
detect IL-4, IL-10, IFN-γ level and PCV2-specific
IgG/M antibody. WST-8 assay was then used to detect T
cell function. Statistical analysis using ANOVA was
performed to compare significant difference between
groups.

Table 1. The number of pig(s) with different levels of
viral load (10n copies/mL) at day 0, 7, 14, 21, 35 and 49
after BI CircoFLEX® vaccination in vaccinated and
control groups.
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Conclusions and Discussion
All results presented above indicated that one dose of BI
CircoFLEX® vaccine injected to 4-week-old field pigs
could promote the immune response for both cellular and
humoral protection which enhanced better T-cell
function and the production of PCV2-specific antibody
and finally reduced viral load in vaccinated pigs.
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Results
Compared with the results from the pigs in the control
group, the pigs in the vaccinated group showed a higher
level of IL-10 at Day1, PCV2-specific IgM antibody at
Day7 (p<0.05) and PCV2-specific IgG at Day 49 and
lower level of PCV2 viral DNA at Day49 (p<0.05)
(Figure 1 and Table 1). Although no detectable IL-4
and IFN-γ were present in both groups of pigs, the pigs
in the vaccinated group showed a better T cell function at
Day7, 14, and 49 (p<0.05).

Figure 1. The longitudinal change of PCV2 specific IgG
and IgM antibodies and IL-10 in vaccination and control
(non-vaccinated) groups.
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CIRCOVAC efficacy via passive immunity in conventional farm under high PCV2 contamination
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Introduction
In 2008, vaccines against PCV2 were approved in Japan.
CIRCOVAC® (Merial, Lyon, France) used in sows has
extensively been shown to protect their offspring from
birth to slaughter1. It was also approved and has been
used in the field, in Japan2, 3. In this trial, observation of
production indices (mortality and age at slaughter) of
pigs born from vaccinated sows was conducted to
evaluate efficacy of CIRCOVAC vaccination.
Materials and Methods
Two farrow-to-finish farms, Farm A and Farm B (rearing
sizes of the farms are 243 and 1400 of sows,
respectively), where PCV2 infection was detected before
the trials without PCV2 vaccination were selected. In the
farms, the mortality was 10 - 15% before vaccination.
About 70 – 100% of examined sows were PCV2 positive
(range: 10 – 104 copies/mL of serum by quantitative PCR)
in both farms. Sows including gilts allocated to
vaccination groups were vaccinated with CIRCOVAC
for 2 or 3 times according to the recommended
vaccination program, while sows allocated to control
groups were left unvaccinated. After vaccination, clinical
observation of pigs born from the vaccinated sows from
weaning to slaughter was conducted.
Results
Mortality rates of the pigs born from sows in the
vaccinated groups were significantly lower than the
control groups (p<0.0001, chi square test) (Table 1).
Average antibody titers of offspring at weaning were
4.15±0.48 log10 (Farm A), 4.24±0.47 log10 (Farm B) in
the vaccinated groups, 3.42±0.78 log10 (Farm A) and
4.05 ± 0.75 log10 (Farm B) in the control groups.
Clinical signs of prostration and mainly pneumonia4
were observed after weaning. The proportion of pigs
with clinical signs from the vaccinated groups were
significantly lower and the duration of clinical illness
significantly shorter than those from the control group

(p<0.0001 for both, chi square test, Aspen-Welch t-test)
(Table 1). In addition, the clinical signs in the vaccinated
group were observed to be much milder. The average
ages at slaughter in the vaccinated groups of Farm A and
B were significantly shorter than those of the control
groups (p<0.0001, Aspen-Welch t-test) (Table 1). Causes
of death in the pigs were mainly wasting and pneumonia
at the fattening phase.
Conclusions and discussion
In both farms, clinical signs of the pigs suffering from
PCV2 infection such as prostration and pneumonia were
observed on the pigs mainly in the control groups. It is
suggested that PCV2 contamination levels after
vaccination were similar to those before vaccination in
the farms. In spite of the high PCV2 contamination and
the rearing size were quite different, the lower mortality
rates were observed in the vaccinated groups (decrease
of 16% and 8% was observed after vaccination in Farm
A and B, respectively). The average of the age at
slaughter in the both farms was significantly shorter
(about 20 days in both farms) in the vaccinated groups
comparing with that in the control groups. As the
vaccination in sows is the vaccination method which
requires less work load, it would be possible to obtain
more effective cost performance for the farms in certain
condition. It is strongly suggested that reduction of
economic losses is expected with passive immunity of
CIRCOVAC vaccination in sows.
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Table 1. Mortality, average age at slaughter and detection of clinical signs until slaughter
Farm

Group

Vaccinated
Control
Vaccinated
B
Control
* p<0.0001
A

Mortality (%)
Nb dead/Nb weaned
13/262* (5.0%)
46/219 (21.0%)
27/834* (3.2%)
77/665 (11.6%)
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Average age
at slaughter
(days)
184 ± 13*
200 ± 16
183 ± 9 *
204 ± 12

Clinical sign-positive rate (%)
Nb of clinical signpositive/Nb weaned
27/262* (10.3%)
86/219 (39.3%)
55/834*
(6.6%)
309/665
(46.5%)

Average of clinical
sign-positive period
(days)
3 ± 14*
26 ± 44
2 ± 12*
26 ± 40
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type 2 (PCV2) from stillborn piglets
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3
Kyoto Institute of Nutrition and Pathology, Kyoto, Japan
Introduction
Porcine circovirus type 2 (PCV2) is recognized as the
etiological agent of PCV2 disease (PCVD) in pigs.
Several field and laboratory studies have suggested that
there is a litter effect caused by PCV2 infection1- 4. The
objective of this study is to evaluate the effect of PCV2
vaccination of dams based on detection of PCV2 from
stillborn piglets under Japanese field conditions.
Materials and Methods
Two farrow-to-finish farms, Farm A and Farm B (rearing
sizes of the farms are 243 and 1400 of sows,
respectively), where PCV2 infection was detected before
the trials without PCV2 vaccination were selected. In the
farms, the mortality was 10 - 15% before vaccination5.
Sows and gilts of vaccinated groups were administered
with PCV2 inactivated vaccine (CIRCOVAC) according
to the manufacturer’s instructions. Their piglets were
compared with those of control groups not vaccinated
with the PCV2 vaccine. Pooled sample of hearts and
mesenteric lymph nodes of stillborn piglets from half of
the affected litters were tested for PCV2 detection by
real-time PCR 6, 7. If the dam had no less than 4 stillborn
piglets, one of them was also tested by
immunohistochemistry (IHC) examination.
Results
The ratio of dams delivering stillborn piglets in the
vaccinated group was lower than that of the control
group in the both farms (p<0.01) (Table 1). While PCV2
was not detected in stillborn piglets in the vaccinated

group, it was detected in control group with a high rate
by both PCR and IHC otherwise. Moreover once PCV2
was detected, the individual amount was at considerably
high levels (4.3-8.6 log10 DNA copies/g).
Conclusions and Discussion
Dams showed no clinical signs even if PCV2 level in
stillbirths was high. This study suggested that PCV2
infection was responsible for increased stillbirths in the
farms studied and that PCV2 vaccination of dams was
effective in terms of reducing stillbirths and PCV2
amount in their piglets. As a result, live born and weaned
piglets per litter, was improved in these farms8.
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Number of litters
with stillbirths
/Number of litters
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Tested
Number of litters with
PCV2 DNA
Positive number
organs of the PCR positive stillborn
(Mean±SD;
Farm
of IHC staining/
stillborn
piglets /Number of
log10
tested number
piglets
litters tested
DNA copies/g)
Heart
0/3*
0.0±0.0
NA
Vacci5/29**
nated
MLN
0/3*
0.0±0.0
NA
A
Heart
6/8
4.4±2.9
3/3
Cont16/26
rol
MLN
6/8
3.9±2.5
3/3
Heart
0/18**
0.0±0.0**
0/3**
Vacci34/82**
nated
MLN
0/18**
0.0±0.0**
0/3**
B
Heart
20/26
4.3±2.5
8/8
Cont50/78
rol
MLN
24/26
5.7±1.9
8/8
MLN: Mesenteric lymph node
NA: Not Applicable
There are statistical differences between vaccinated group and control group within the same farm (*p<0.05, ** p<0.01)
Sow
Group
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Table 1. Examination results of stillborn piglets
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Improvement in reproduction with CIRCOVAC vaccination in PCVD-affected farms in Japan
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Introduction
It has been demonstrated that PCV2 vaccination in
breeding herds increases PCV2 antibody titres in serum
and colostrum, and protects piglets against the
development of PMWS1, 2. In addition, unexpected
results which are significant improvements in
reproductive performance have been reported in many
countries3. The objective of this study was to evaluate
the effect of sow vaccination with CIRCOVAC® (Merial,
Lyon, France) on reproductive performance in PCVD
affected farms under field conditions in Japan.
Materials and Methods
This study was conducted in 2 farrow-to-finish farms
(farm A, 243 sows and farm B, 1400 sows) 4, where
piglet mortality due to PCVD in the past year reached
10-15%. In each farm, gilts and sows were randomly
allocated into two groups; vaccinated and control. Gilts
were vaccinated with CIRCOVAC twice 3 weeks apart
before mating, and received a booster vaccination 2-4
weeks before farrowing. Sows were vaccinated twice at
5-7 weeks and 2-4 weeks before farrowing. Reproductive
parameters were collected and statistically compared
between the vaccinated and control groups in each farm
and in the total using an Aspin-Welch t-test.
Results
In control groups, two sows of farm A aborted in late
gestation, whereas neither abortion nor premature
farrowing was observed in vaccinated groups.

As shown in table 1, the vaccination of sows and gilts
resulted in significant improvements in most of
reproductive parameters. Remarkably, in total, the
number of live born piglets and weaned piglets
significantly increased by 0.8 and 1.4 respectively,
compared to the control group.
Conclusions and Discussion
Due to the fact that a large amount of PCV2 DNA was
detected in the pooled organs (heart and mesenteric
lymph node) of aborted foetuses by real-time PCR (data
not shown), and that vaccination of gilts and sows
improved reproductive performance, it is suggested that
PCV2 had a considerable influence on abortions and loss
of suckling piglets in the farms. The findings of this
study clearly indicate that CIRCOVAC vaccination in
breeding herds results in protection against PCV2associated reproductive failures in farms experiencing
clinical PCVD in piglets.
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Table 1. Reproductive parameters of CIRCOVAC vaccinated groups and control groups

Sows and gilts
Total born /litter
Stillborn /litter
Stillborn rate (%)
Live born /litter
Live born rate (%)
Dead during suckling /litter
Suckling mortality (%)
Weaned piglets /litter
Weaning rate (%)
* Statistically significant (p<0.05)

Farm A
Vaccinated
Control
n=29
n=26
9.5±2.5
10.4±2.8
0.2±0.4*
1.4±1.6
1.6±3.7*
13.4±15.5
9.3±2.5
9.0±2.8
98.4±3.7*
86.6±15.5
0.3±0.5
0.6±1.2
2.6±5.0
6.0±11.5
9.0±2.4
8.4±2.8
97.4±5.0
94.0±11.5
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Farm B
Vaccinated
Control
n=82
n=78
11.5±1.9
11.4±2.2
0.6±1.1*
1.4±1.8
5.0±8.0*
12.3±14.4
10.9±1.7*
9.9±2.4
95.0±8.0*
87.7±14.4
0.7±1.0*
1.4±1.6
6.1±8.6*
14.7±17.5
10.2±1.8*
8.5±2.8
93.9±8.6*
85.3±17.5

Total
Vaccinated
Control
n=111
n=104
11.0±2.3
11.1±2.4
0.5±1.0*
1.4±1.7
4.1±7.2*
12.5±14.6
10.5±2.1*
9.7±2.6
95.9±7.2*
87.5±14.6
0.6±0.9*
1.2±1.6
5.2±7.9*
12.5±16.6
9.9±2.0*
8.5±2.8
94.8±7.9*
87.5±16.6

Poster Sessions

VP-556

| Virology & Viral Diseases-PCV2 |

Field evaluation of PRO-VAC CIRCOMASTER VAC

1

M Zizlavsky1, L Czanderlova1, S Odehnalova1
Sevaron Counselling, Brno, Czech Republic, linda@sevaron.cz

Introduction
Porcine Circovirus type 2 Associated Disease (PCVAD)
is permanently a significant global swine problem. This
paper describes the results of a field evaluation of
vaccine PRO-VAC CIRCOMASTER VAC in a
conventional production system. This vaccine is used for
prevention the diseases caused by Porcine Circovirus
type 2 (PCV2) and for the decreasing of excretion of
virus in pigs. Vaccines against PCV2 have been shown
to reduce losses in herds of PRRS and Mycoplasma
hyopneumoniae negative and positive pigs (1).

References
1. Joisel F, et al; (2007) 5th International Symposium of
Emerging and Re-emerging Diseases, Krakow 126,127
Table 1. Development of loss and efficiency parameters
depending on vaccination against PCV2 in finishing pigs
Vaccine
+/-

-

-

-

-

+

+

+

2.90

1.40

3.00 11.30 0.40

1.70

1.10

Total loss
24.00 18.80 20.00 23.60 4.30
(%)

4.60

2.50

Mortality
14.90 13.80 17.00 12.30 3.90
(%)
NS
(%)

9.10

5.00

ADG
(g)

694

722

700

677

727

721

757

FCR
(kg/kg)

2.81

2.89

2.85

2.88

2.72

2.71

2.63
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Results
Significant differences were detected among the control
group and vaccinated group. After vaccination with
PRO-VAC CIRCOMASTER VAC mortality rate of
finishing pigs significantly dropped from 17% to 1.4%.
Necessary slaughter decreased from 11,3% to 0,4%. Also
other performance parameters of vaccinated pigs
improved: average daily weight gain of finishing pigs
increased from 694 g to 757 g and feed conversion ratio
decreased from 2.89 to 2.63.

Conclusion
Sows, gilts and boars vaccination is the basic prevention
of Sow Abortion and Mortality Syndrome (SAMS) and
PMWS. It should be incorporated into the vaccination
schedule like PPV. Piglet vaccination is the best solution
of PCVAD during finishing period and it concurrently
improve parameters of efficiency.

Poster Sessions

Materials and Methods
A commercial production system (2000 sows) utilizing
conventional nursery and finishing barns implemented
vaccination of sows and piglets against PCV2. This
production system is positive for PCV2, PRRSV,
Mycoplasma hyopneumoniae, Haemophilus parasuis,
Actinobacillus pleuropneumoniae and Streptococcus suis.
Outbreak of PCVAD increased the mortality in this farm
mainly in the finishing pigs and worsened performance
parameters.
Piglets were vaccinated with PRO-VAC CIRCOMASTER
VAC using dose of 1 ml i.m. twice at 3 and 5 weeks of
age. Aditionally, pigs were vaccinated against Mycoplasma
hyopneumoniae, Actinobacillus pleuropneumoniae and
swine erysipelas. Sows were vaccinated with the same
vaccine. Using dose was 2 ml i.m. twice at the period of
4-5 weeks and 2-3 weeks before parturition. Next
revaccinations were performed 2-3 weeks before
parturition. Sows were additionally vaccinated against
Actinobacillus pleuropneumoniae, Escherichia coli,
PRRSV, PPV and swine erysipelas.
The impact of PRO-VAC CIRCOMASTER VAC
vaccination on the following characteristics was
examined: average daily gain (ADG), feed conversion
ratio (FCR), necessary slaughter (NS) and mortality
during finishing period.

Discussion
The results of this field evaluation confirmed significant
decrease of mortality and total loss and improvement of
performance parameters in group of pigs treated with
PRO-VAC CIRCOMASTER VAC. Various reports have
shown improved results in vaccinated pigs in both acute
and chronic situation. The situation in the monitored herd
in the beginning of the study represented a transition
from a chronic to acute disease with tendency to behave
as acute PCVAD (1).
Vaccination against PCV2 virus with PRO-VAC
CIRCOMASTER VAC provided long-lasting protection
against PCV2 through the finishing period.

IPVS 2012 KOREA
VP-557

| Virology & Viral Diseases-PCV2 |

Prevalence of porcine circo virus type-2 and antibody against the virus for 2010-2011 in Korea
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Introduction
Post-weaning multisystemic syndrome (PMWS) is
aetiologically associated with porcine circovirus type 2
(PCV-2). Since the first case was reported in Canada in
1991, PMWS has been reported in most countries, from
North America and Europe and to eastern Asia and
Korea. In Korea, the first cases were observed in 1999
and the outbreaks have increased up to date. But few
studies have been performed to determine the prevalence
of PCV-2 Therefore this study is to investigate the
prevalence of PCV-2 by detecting of antigens and
antibodies in swine sera.
Materials and Methods
Samples : All blood samples used in this study were
collected from weaning(<3 weeks), post-weaning(3-6
weeks), growing(up to 160 days old) and adult pigs on 5
provinces (Gyounggi, Chungcheung, Gyoungsang,
Cholla, Gangwon) from 2010 to 2011. Total samples
used in test were 5424 for antigen detection and 1,731
for antibody detection.
Detection of antigen : After RNA extraction from
samples, RT-PCR analysis for PCV-2 was conducted by
a protocol used routinely in our laboratory.
Detection of antibody : SERELISA PCV2 Ab Mono
Blocking detection kit was used as manufacturer’s
protocols.
Results
Detection of antigen : Total 74 (1.36%) of 5,424 samples
were detected as positive. The results of antigen
detections are showed in table 1, 2.
Table 1. Positives of PCV-2 antigen diagnosed by age
Age

Weaning

Post-weaning

Growing

Adult

Positives
(n=74)

8
(10.81%)

6
(8.11%)

9
(12.16%)

51
(68.92%)

Table 2. Positives of PCV-2 antigen diagnosed by
province
Province Gyounggi
Positives
(n=74)

21
(28.38%)

Chung
cheung

Gyoung
sang

Cholla

Gangwon

20
(27.03%)

5
(6.76%)

20
(27.03%)

8
(10.81%)

Detection of antibody : Total 1325 (74.73%) of 1731
samples were detected as positive. The results of
antibody detections are showed in table 3, 4.

916 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Table 3. Positives of PCV-2 antibody diagnosed by age
Age

Weaning

Post-weaning

Growing

Adult

Positives
(n=1325)

124
(9.36%)

195
(14.72%)

440
(33.21%)

566
(42.72%)

Table 4. Positives of PCV-2 antibody diagnosed by province
Province Gyounggi

Chung
cheung

Gyoungs
ang

Positives
298
435
343
(n=1325) (22.49%) (32.83%) (25.89%)

Cholla

Gangwon

72
(5.43%)

149
(11.25%)

Conclusions and Discussion
Detection of antigen : The results showed the high
positivity in the age; adults (68.92%) and in the province;
Gyounggi (28.38%), Chungcheung (27.03%), Cholla
(27.03%).
Detection of antibody : The results showed the high
positivity in the age; adult (42.72%), growing (33.21%)
and in the province; Chungcheung (32.83%),
Gyoungsang (25.89%), Gyounggi (22.49%).
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Introduction
Porcine circovirus type 2 (PCV2) is the primary
causative agent of porcine circovirus-associated diseases
(PCVADs) in pigs and causes significant economic
losses in most pig-producing countries1. PCV2 viruses
are further classified into three genotypes (2a, 2b, and 2c)
that differ with respect to the ORF2 sequence2. In
Taiwan, the first PCV2 outbreak was confirmed in 2001,
and a high prevalence of PCV2 infection was noted
thereafter. Up to 92% of pig herds and 68.8% of weaned
pigs were infected by PCV2 in Taiwan. The aim of this
present study was to investigate the prevalence of the
PCV2 genotype in Taiwan in the last decade.
Materials and Methods
To explore the prevalence of different subgroups of
PCV2 in Taiwan, 37 PCV2 isolates collected from 36
pigs from 22 pig farms during 2002-2011 were analyzed.
The DNA sequences of ORF2 were then compared with
those of reference PCV2a (AF055392), PCV2b
(AF055394, HM038017, HM038031, and FJ644929),
PCV2c (EU148503), and PCV1 (AY184287).

Comparisons of the complete ORF2 nucleotide sequence
revealed 92.0-99.9% and 90.0-94.4% homology within

Strains
AF055392
(PCV2a)
Taiwanese
PCV2a
AF055394
(PCV2b)
Taiwanese
PCV2b
Taiwanese
PCV2b*

AF055392
(PCV2a)

Taiwanese
PCV2a†

Strains
AF055394
(PCV2b)

Taiwanese
PCV2b‡

Taiwanese
PCV2b*§

100.0

93.3-97.7

93.3

92.6-94.2

89.9-91.0

92.0-99.9

90.7-94.0

90.0-94.4

88.3-92.3

100.0

97.6-99.9

93.6-95.0

96.9-100.0

92.7-94.7
97.7-100.0

†Accession numbers: JF683387, JF 683388, JF683391,
JF683398, JF683403, JF927978, JF927979
‡Accession numbers: JF683390, JF683393, JF683395,
JF683396, JF683397, JF683400, JF683406, JF683407,
JF927976, JF927977, JF927980, JF927981, JF927982,
JF927983, JF927987, JF927990
§Accession numbers: JF683389, JF683392, JF683394,
JF683399, JF683401, JF683402, JF683404, JF683405,
JF683408, JF927984, JF927985, JF927986, JF927988,
JF927989
*This PCV2 isolate was classified as new genotype belonging
to PCV2b.

Conclusions and Discussion
In contrast to other studies3, our results indicate that the
majority of PCV2 infections in Taiwan were due to
PCV2b viruses during the study period (2002-2011).
Surprisingly, we noted a new emerging PCV2 virus
within the PCV2b subgroup, which has been a dominant
genotype subgroup in Taiwan since 2008. This PCV2
genotype subgroup not only causes respiratory signs in
nursery piglets but was also found in a gilt with
reproductive failure and a weak newborn piglet. Thus,
the pathogenesis of this new virus requires further
investigation.
References
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Figure 1. The number of herds detected difference PCV2
genotypes in two time-groups.

Table 1. Sequence homology of local PCV2 viruses and
reference PCV2 viruses.
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Results
Among 15 pig farms, 6 (40%) and 9 (60%) pig farms
were found to harbor PCV2a and PCV2b, respectively,
during the years 2002-2007 (Figure 1). PCV2a viruses
disappeared, whereas all of the pig farms harbored the
PCV2b genotype since 2008. Surprisingly, a new
genotype subgroup within PCV2b was found in most
pigs and pig farms. This novel PCV2b genotype had a
single base mutation at position 700, resulting in an
ORF2 of 705 bp in length.

the analyzed local PCV2a isolates and between local
PCV2a and 2b isolates, respectively (Table 1). In
comparison to the low nucleotide sequence similarity
between PCV2b and novel PCV2b (92.4-94.7%), the
homology among all analyzed novel PCV2b isolates
(97.7-100%) appeared to be much higher (Table 1).
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Detection of Torque teno sus virus types 1 and 2 in tissues of stillborn piglets delivered by sows with increased
stillbirths at natural farrowing
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Kagoshima University, Korimoto 1-21-24, Kagoshima 890-0065, Japan,
deguchi@agri.kagoshima-u.ac.jp
Introduction
Torque teno sus virus (TTSuV), a recently identified
virus of pigs have been detected from various tissues of
pigs including those of fetuses [1,4]. In stillborn piglets,
TTSuV types 1 (TTSuV1) and 2 (TTSuV2) have been
detected from sera of ceasarian-derived and occasionally
delivered stillborn piglets [3]. However, it is still unclear
whether TTSuV is associated with diseases. To the best
of our knowledge, there are no reports on the detection of
TTSuV in tissues of stillborn piglet delivered by sows
showing increased stillbirths. Herein, to provide insights
on the possible role of TTSuV on reproductive problem,
we investigated the detection rate of TTSuV1 and
TTSuV2 in selected individual tissues of stillborn piglets
delivered by sows with increased stillbirths (from 0.25 to
0.70 stillborn piglets/litter/month).
Materials and method
Individual tissue (liver, heart, spleen and tonsil) obtained
from 18 stillborn piglets of a conventional delivered by
18 sows showing increased stillbirths were analyzed for
the presence of TTSuV1 and TTSuV2 (TTSuVs) by
nested PCR [2]. All sows were regularly vaccinated for
the major reproductive failure causing pathogens such as
Aujeszky’s disease virus (ADV), encephalomyocarditis
virus (EMV), getah virus (GV), Japanese encephalitis
virus (JEV), porcine parvovirus (PPV) and porcine
reproductive and respiratory syndrome virus (PRRSV)
and appeared apparently normal and healthy. At
necropsy, all stillborn piglets revealed similar
macroscopic findings such as normal hearts and spleens
but showed enlarged livers and collapsed lungs.
Results
TTSuV1 was detected the highest in the liver (72%)
followed by heart (56%) and then by spleen and tonsil
(38%). On the contrary, TTSuV2 was detected the
highest in the tonsil (38%), followed by liver (33%),
spleen (25%) and heart (17%). Overall, 78% of the livers,
63% each of tonsils and spleens, and 61% of heart were
positive for TTSuV1 or TTSuV2. The total stillborn
piglet infected with TTSuV1 or TTSuV2 was 83% with
78% and 50% showing positivity for TTSuV1 and
TTSuV2, respectively. PCV2 and PRRSV were not
detected in any tissues of the stillborn piglets.
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Table 1. Detection of TTSuV1 and TTSuV2 from tissues
of stillborn piglets delivered by sows showing increased
stillbirths

†: % (positive samples/total number of samples examined)
Discussion and conclusion
In this study TTSuVs were detected from the tested
individual tissues in high percentages. This may suggest
some possible association of TTSuVs with stillbirths
since stillbirths due to ADV, EMV, GV, JEV, PEV, PPV
and PRRSV were less likely because the sows were
regularly vaccinated for these viruses, and that all tissues
tested negative for PRRSV and PCV2. Moreover, the
enlarged livers observed in all stillborn piglets correlate
to the high detection rate found in the livers.
Additionally, the different detection rates for TTSuV1
and TTSuV2 in different tissues suggest a possibility of
different tissue tropism existing for the 2 virus types. In
conclusion, high detection rates of TTSuVs were
observed in the tissues of stillborn piglets delivered by
sows showing increased stillbirths at the time of natural
farrowing.
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Reduction of PCV2 related diseases by PCV2 recombinant subunit vaccine vaccination
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Introduction
PMWS(Postweaning multisystemic wasting syndrom)
cause severe economic losses and damage to the swine
industry since which was appeared 1991. Currently a
number of studies have indicated that PCV2 infection
cause not only PMWS but also PRDC and PDNS. The
disease most commonly affects pigs between the ages of
5~15weeks, but, currently virus infection occurred in
sow and boar and they work as a reservoir to virus
transmission between sow and piglet. In Korea first
report of the PCV2 infection in the farm 1998 since then,
the damage caused by a virus infection has been
increasing gradually, therefore, the use of vaccines are
desperately necessary. Several studies were showing the
ORF2 capsid protein based subunit vaccine was
stimulate active immune responses and decrease
viraemia and clinical signs. The objective of this study
was the investigation of the efficacy of a newly
developed recombinant ORF2 subunit “Circomaster”
vaccine for active immunization of pigs against PCV2.

Results
The virus concentration and antibody titer in the blood
and colostrums was changed in the vaccinated group
after vaccination. Vaccinated group virus concentration
in the blood was decreased and antibody titer was
increased at post vaccination. After challenge using
virulence strain of PCV2, virus particles was detected by
IHC assay in the tissue samples from non vaccinated
group but vaccinated group not detected. Challenge virus
shedding was also detected in the blood samples from
non vaccinated group pigs but vaccinated group virus
shedding was disappeared
such as lymph and lung.
Vaccination group mortality rate was less than 5 %
which was lower than that of non vaccinated group.
PCV2 virus concentration in the semen samples from
vaccinated boars was lower than non vaccinated group.
After vaccination, PCVAD related disease pathogens
also decreased.
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Discussion
PCV2 inactivated subunit vaccine(PROVAC®-Circomaster)
reduced PCV2 virus shedding and viremia. It was mean
that virus neutralization antibody production elected by
vaccination. Especially vaccination against PCV2
significantly reduced virus concentration in the blood
piglet as well as sow and boar. Sow vaccination against
PCV2 increased antibody titer in the blood and
colostrum. Therefore PCV2 virus infection was
prevented by colostrums antibody at early stage piglet.
Vaccination against PCV2 is capable of reducing the
number of PCV2 co-infection pathogens. Pig immune
status was improving by PCV2 vaccination.

Poster Sessions

Materials and Methods
The PROVAC®-Circomaster vaccine was used for this
study. Circomaster vaccine contained ORF2 protein
antigen of PCV2 derived from PCV2 virus isolated from
the pigs in Korea pig farm which was showed typical
PMWS clinical sign. ORF2 protein produced by
recombinant baculovirus infected insect cell line of
Sodoptera frugiperda(SF). The filed trial study was
conducted in a PMWS-affected herd in which PCV2
infection was suspected farm. Piglets were inoculated 1
ml of vaccine at 3 and 5 week after weaning, and Sows
were inoculated 2 ml of vaccine at 3 and 5 week before
forrowing. The main observations of this field trial test
were placed on the viraemia and antibody change in the
blood by vaccination, and second is the effect of
vaccination on the mortality and productivity. Third we
did analysis the effects of vaccination on viraemia,
antibody change and virus shedding through in the milk
and semen in the sow and boar. Finally we did analysis
the effect of vaccination to the reduction of diseases
which is associated with PCV2 infection. Blood samples
were collected more than 30 pigs among the vaccinated
and non-vaccinated group. Weight gain improvement of
the vaccinated group compared with non-vaccinated
group.
Determination of the PCV2 antibody titer in the blood,
semen, and colostrums was performed following general
ELISA method using purified ORF2 antigen.
Quantification of PCV2 in the blood samples was

analyzed by real time PCR assay. Statistical evaluation
of the data was performed by the student t test.
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Comparative efficacy of commercial Mycoplasma hyopneumoniae and porcine circovirus 2 (PCV2) vaccines in
pigs experimentally infected with M. hyopneumoniae and PCV2
Y Oh, HW Seo, K Han, C Park, C Chae
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University, swine@snu.ac.kr
Introduction
Field reports on the efficacy of single dose Mycoplasma
hyopneumoniae bacterin and porcine circovirus type 2
(PCV2) vaccine indicate that vaccination is an effective
tool to reduce porcine respiratory disease complex
(PRDC) in the production system (1). Although
improvements have been observed in the field, a field
clinical trial may not clearly evaluate the efficacy of
vaccines without a concurrent challenge study. Therefore,
the objective of the present study was to compare the
efficacy of vaccination strategies using a challenging
model and different commercial vaccines.
Materials and Methods
110 piglets were randomly divided into 5 groups (n=30
for groups 1 to 3, n=10 for groups 4 and 5), pigs in group
1 were vaccinated with Respisure One® (Pfizer Animal
Health) and Suvaxyn PCV2® (Pfizer Animal Health) at 7
and 21 days of age, respectively. Pigs in group 2 were
vaccinated Respisure One® and Suvaxyn PCV2® at 21
days of age. Pigs in group 3 were vaccinated with M.
hyopneumoniae bacterin A and PCV2 vaccine A at 21
days of age. Groups 1-3, together with unvaccinated
group 4, were challenged with M. hyopneumoniae and
PCV2b at 42 days of age. Pigs in group 5 served as
unvaccinated, unchallenged controls. Tissue samples
were collected at necropsy for histopathological
examination and immunohistochemistry (IHC). Blood
samples were collected at between -35 and 112 days post
infection (dpi) for serological testing and viremia.
Weight and feed consumption were measured for
estimation of ADG and FCR. Multiple group comparison
was done using one-way ANOVA for data with normal
distribution. The Kruskal-Wallis test was used for data
with non-normal distribution.
Results
Pigs in the vaccinated groups had higher M.
hyopneumoniae and PCV2 antibodies than pigs in
control groups. Pigs in group 1 and 2 had higher M.
hyopneumoniae and PCV2 antibodies than pigs in group
3. Lung and LN lesion score were significantly less in
pigs in group 1 compared to pigs in group 2 and 3 (Table
1). The ADG between -14 to 133 dpi was greater in
vaccinated groups compared to group 4 (challenged,
non-vaccinated). Among 3 vaccinated challenged groups,
pigs in group 1 had significantly greater ADG than pigs
in group 2 and 3 (Table 2).
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Table 1. Histopathological lesion and IHC score (P<0.05*,
P<0.001†).

1

Lung lesion
Lymph node lesion
Microscopic Microscopic IHC signal
score
score
counting
*,†
*,†
1.70 ± 0.24
1.41 ± 0.16
14.87 ± 1.74*

2

2.11 ± 0.25*

1.54 ± 0.20*

15.90 ± 1.76*

3

2.67 ± 0.30*

2.04 ± 0.22*

18.23 ± 1.91*

4

4.88 ± 0.23

3.88 ± 0.30

71.57 ± 8.80

5

1.00 ± 0.33

0.44 ± 0.18

0.00 ± 0.00

Group

Table 2. ADG and FCR in different groups (P<0.05*,
P<0.001† v group 4).
Group

ADG

FCR

0.71±0.003

*,†

2.79

2

0.70±0.003

*

2.80

3

0.69±0.003 *

2.85

4

0.58±0.005

3.21

5

0.72±0.003

2.81

1

Conclusions and Discussion
There is significantly different pathological lesion score
and growth performance among the 3 vaccinated
challenged groups. A single dose schedule for RespisureOne® at 1 week of age and Suvaxyn PCV2® at 3 weeks
of age has the advantage of improving ADG (122.4%)
and slaughter weight (120.5%), and reducing the
incidence of PRDC and histopathological lesions
compared to unvaccinated, challenged controls.
ACKNOWLEDGEMENTS
This research was supported by Pfizer Animal Health in
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Efficacy of an inactivated PCV1/PCV2 chimeric vaccine (Fostera
in clinical field trials

PCV)

HW Seo1, Y Oh1, K Han1, C Park1, SJ Park2, SJ Sung2, SK You2, GE Lee2, C Chae1
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University,
2
Pfizer Animal Health in Korea, Seoul, Republic of Korea, swine@snu.ac.kr

Materials and Methods
The inactivated PCV Type 1-Type 2 chimeric vaccine
(FosteraTM PCV; Pfizer Animal Health) was used in this
study. The clinical field trial was conducted on 3 farms.
Pigs in the vaccination group (n=60; 20 pigs per farm)
were vaccinated at 21 days of age, and pigs in the nonvaccination group (n=60; 20 pigs per farm) remained
unvaccinated. Blood samples from each pig were
collected for serological examination and quantification
of PCV2 DNA by real-time PCR. Tissue samples were
collected at 16 weeks of age for histopathological
examination and immunohistochemistry (IHC). For
statistical analysis, Student’s t-test and Mann-Whitney
test were used for comparison between two groups.

Vaccinated

Non-vaccinated

Vaccinated

Non-vaccinated

0.8

†

†

0.7

†

0.6

0.5

5
4

*

0.4

6

3

*

2

0.3

1

0.2

0

0.1

-1

0.0

3

7

10

16

-2

Age (week)

Table 1. ADG in vaccinated and non-vaccinated pigs on
3 farms (P<0.05 *).
Farm A
Farm B
Farm C

Vaccinated
0.61±0.10 *
0.64±0.07 *
0.56±0.09 *

Control
0.54±0.08
0.55±0.10
0.49±0.08
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Conclusions and Discussion
A single-dose schedule for inactivated Type 1-Type 2
chimeric vaccine improves growth performance about
ADG. The PCV2 vaccination had also advantages of
reducing PCV2 viremia and histopathological lesion in
clinical field trials.
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Results
Anti-PCV2 IgG’s levels were significantly higher in
vaccinated pigs than control pigs on all three farms from
28 days post vaccination (dpv) up to 91 dpv. In
quantification of viremia, vaccinated pigs had a
significantly lower number of genomic copies of PCV2
than non-vaccinated pigs at 7 (28 dpv), 10 (49 dpv), 16
(91 dpv) weeks of age (Figure 1, bars). The ADG
between 7 and 16 weeks of age was significantly greater
in vaccinated animals compared with non-vaccinated
animals on all 3 farms (Table 1). Vaccinated pigs had
significantly lower lesion score and numbers of PCV2
antigen positive cells than control pigs.

Figure 1. Mean group anti PCV2-IgG antibody response
and log10PCV2 DNA load in blood in farm A (P<0.05*,
P<0.001†).

Log10PCV2 gemonic copies /mL

Introduction
Vaccination against porcine circovirus type 2 (PCV2)
has become an important tool to prevent porcine
circovirus-associated disease (PCVAD). Several
commercial PCV2 vaccines are currently available in the
global market (1). The objective of this study was to
evaluate the efficacy of single-dose inactivated
PCV1/PCV2 chimeric vaccine following the vaccination
of piglets at 3 weeks of age in a clinical field trial.

ELISA S/N ratio

1
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Protective efficacies of Himmvac Donoban -CircoNo against porcine circovirus type2 infections
in the field condition
In-Hye Shin, Wen Jin, Eun-Haeng Cho, Tae-Hwan Kim, Chae-Hyun Kim, Cheong-Hwan Jung, Joo-Hyun Jang,
Jang-Hyuk Han
Swine Specialist/VET Counselor/Marketing Department of KBNP, INC. Anyang, Gyeonggi, Republic of Korea,
dr9924@kbnp.co.kr
Introduction
Porcine circovirus type 2 (PCV2) is currently considered
as the major causative agent involved in postweaning
multisystemic wasting syndrome. However it is also
found in association to porcine dermatitis and
nephropathy syndrome, porcine respiratory disease
complex, congenital tremor type all, reproductive failure
and enteritis [1]. PCV2 infection has been detected
increasingly in swine population around the world [2]. In
Korea, it has caused significant production and economic
losses in the swine industry [3] even with the presence of
commercially available vaccines. Because PCV2 has
been associated with the above conditions, and the
prevalence remains so high [1], research focus on the
control of PCV2 is valuable and necessary to improve
the management of PCV2 infections in the field and to
enhance the herd management. In this study, a
monovalent recombinant vaccine was developed utilizing
the capsid protein, and it was demonstrated that this
vaccine showed protective activity against PCV2 and
safety in 3-week old piglets.
Materials and Methods
The developed vaccine, named Himmvac Donoban®CircoNo, is monovalent inactivated vaccine containing
PCV2 capsid protein (ORF2) with a special O/W
adjuvant. The comparison of PCV2 antigen protein
amount with several company products were conducted
using Western blot.
A 250 sow-level farrow to finish farm located in the
southern central part of Korea was selected based on
clinical history. Six sows were monitored until farrowing,
and the 60 piglets produced by these sows were included
in the study at their 3rd week of age. Thirty tested animals
received 2.0 ml of Himmvac Donoban®-CircoNo and the
remaining control animals received the same dose of
ORF2 vaccine (B company) intramuscularly. Piglets
included in the trial were clinically monitored for signs
of local and systemic reactions. Serum samples at 50, 80
and 110 days were obtained to determine the presence of
antibodies against PCV2 using ELISA following the
procedure described by manufacturer.ELISA kit used
INGEZIM CIRCO IgG 1. 1. PCV. K. 1. of INGENASA
by Bio-Tek POWERWAVE (ELISA READER). Results
were analyzed by T-test using SAS® 9.2 software.
Results
Clinical observations showed no local or systemic
adverse reactions. Neither swelling, pus or necrosis in
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injection site were found, nor there was any respiratory
problems exhibited post vaccination. In comparison of
PCV2 antigen protein amount using Western blot,
Himmvac Donoban®-CircoNo contained the highest
level of PCV2 antigen protein (Figure 1).
Results of ELISA showed a statistically significant
increase in Himmvac Donoban®-CircoNo compared to
control (p<0.05) (Figure 2). The results obtained at 50,
80 and 110 days old showed a prolonged high level of
antibodies against PCV2 (Figure 2). At 50 days old, the
test group showed their titers increased significantly
(p<0.05) by two times of the control group (Figure 2).
Figure 1. Comparison of PCV2 antigen protein amount.

Figure 2. Comparison of antibody titers between test and
control groups at 50, 80 and 110 days old.
Himmvac Donoban®-CircoNo
control

0.900
0.800

*
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*
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Discussion
The present clinical trial reported the antibody titer
outcome of the test vaccine, Himmvac Donoban®CircoNo against the commercially available vaccine,
ORF2 vaccine (B company). The vaccine product was
able to significantly demonstrate a protective but safe
level of antibody titer against PCV2 from weaning to
finishing stage. Thus the present results can be concluded
that Himmvac Donoban®-CircoNo has proven to be
effective under field condition.
References
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A live-attenuated and an inactivated chimeric PCV1-2 vaccine are both effective at inducing a humoral immune
response and reducing PCV2 viremia and intrauterine infection in breeding age females
T Opriessnig1, M Hemann1, NM Beach2, XJ Meng2, PG Halbur1
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, 2Department of Biomedical Sciences and Pathobiology, Center for Molecular Medicine and
Infectious Diseases, College of Veterinary Medicine, Virginia Polytechnic Institute and State University, Blacksburg VA,
United States, tanjaopr@iastate.edu
1

Introduction
Interest in using a porcine circovirus type 2 (PCV2)
vaccine in breeding herds is growing. Vaccination
against PCV2 has been shown to be highly effective in
decreasing losses associated with PCVAD in growing
pigs.1 All commercially available PCV2 vaccines are
inactivated or subunit vaccines.1 Another type of vaccine
currently in the experimental stage of development is a
live-attenuated PCV2 vaccine based on a chimeric
PCV1-2. The objective of this study was to determine the
efficacy of an inactivated (one or two dose) and a liveattenuated chimeric PCV1-2 vaccine in sows using the
PCV2-spiked semen model.2
Materials and Methods
Thirty-five sows were randomly divided into six groups
(Table 1). Vaccination was done with an inactivated
commercially available vaccine (Suvaxyn® PCV2; Fort
Dodge Animal Health Inc) (“VAC”) or an experimental
live-attenuated chimeric PCV1-2 vaccine3 (“LIVEVAC”) as outlined in Table 1. Estrus cycles were
synchronized for all dams followed by artificial
insemination with PCV2 negative semen (negative
controls, 1-LIVE-VAC) or semen spiked with PCV2b
(all other groups). After vaccination, the dams were bled
weekly until necropsy at 105 days post inoculation (DPI).
All samples were tested for presence of anti-PCV2
antibodies by ELISA and presence of PCV2 DNA and
PCV1-2 DNA by PCR assays.3

Conclusions and Discussion
While the inactivated vaccine was capable of inducing
higher levels of PCV2-specific antibodies when
compared to the live-attenuated experimental vaccine, no
significant differences among vaccinated groups in levels
and duration of PCV2 viremia were found. Live-vaccine
virus viremia was detected in selected dams and piglets
at low levels which was not associated with myocardial
lesions or antigen suggesting that the vaccine may be
safe and effective for use in breeding herds. Under the
conditions of this study, both vaccines were successful in
protecting against PCV2 viremia in breeding age animals;
however, vertical transmission was not prevented.
Acknowledgements
Funding was provided by the National Pork Board
Checkoff Dollars.

Results
The inactivated PCV1-2 vaccine induced higher levels of
PCV2-specific antibodies than the live-attenuated PCV12 vaccine in dams. All vaccination strategies tested in
this study provided almost complete protection against
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Table 1. Experimental design (VAC=vaccinated; 1 and
2= number of doses; LIVE=live vaccination).
PCV2Vaccine
PCV2
Group
35*
14* inoculation
Negative Control (n=5)
Positive Control (n=6)
Yes
2-VAC-PCV2 (n=6)
1 ml
1 ml
Yes
1-VAC-PCV2 (n=6)
2 ml
Yes
1-LIVE-VAC-PCV2 (n=6)
2 ml
Yes
1-LIVE-VAC (n=6)
2 ml
* Days before insemination or PCV2 challenge

PCV2 viremia in dams, whereas the majority of the
unvaccinated sows were viremic. Four of the 35 dams
became pregnant: a negative control, a positive control, a
2-VAC-PCV2 sow, and a 1-LIVE-VAC-PCV2 sow.
PCV2 DNA was detected in 100%, 67% and 29% of the
fetuses obtained from the positive control, inactivated
vaccinated or live-attenuated vaccinated dams whereas
PCV2 antigen in hearts was only detectable in the
positive control litter (23% of the fetuses). PCV1-2 DNA
was detected in 29% of the fetuses in the litter from the
1-LIVE-VAC-PCV2 dam.
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Dam vaccination prior to insemination rduced the prevalence of PCV2 viremia in the offspring under field
conditions
T Opriessnig, K O’Neill, PG Halbur
Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State
University, Ames, IA, United States, tanjaopr@iastate.edu

Materials and Methods
Seventy randomly selected sows from each of two
breeding herds were designated as non-vaccinated or
vaccinated groups. A commercial inactivated PCV2
vaccine, Suvaxyn® PCV2 (Fort Dodge Animal Health
Inc.) was administered at weaning and 18 days later to
half of the sows on each farm. At parturition, colostrum
was collected from the dams and pre-suckle blood was
collected from five randomly selected piglets from each
litter. All samples were tested for presence of anti-PCV2
antibodies by an in-house ELISA based on PCV2
ORF2.2 A sample with a sample-to-positive (S/P) ratio
equal to or greater than 0.2 was considered positive.
Additionally, DNA was extracted from all samples and
tested for the presence of PCV2 DNA. If a sample was
positive, the subtype was determined by a PCV2a/
PCV2b differential PCR.2
Results
Results are summarized in Table 1. Colostrum samples
had an anti-PCV2 antibody prevalence of 98.5%
(135/137) with significantly higher concentrations in
vaccinated dams. Among piglets, 43.9% (301/685) were
seropositive for PCV2 and 11.7% (80/686) were PCV2
DNA positive with a significantly higher prevalence of
PCV2 DNA in pigs from non-vaccinated dams (14.9%,
51/342) compared to vaccinated dams (8.4%; 29/344).
Twenty-eight PCR positive samples were identified as
PCV2a, 28 PCV2b, and five were had PCV2a and
PCV2b infection. We were unable to determine the
subtype in 19 PCR positive piglets.
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Dam
colostrum

Table 1. Prevalence of anti-PCV2 antibodies and PCV2
DNA.
Sample
Anti-PCV2
PCV2
Farm Vaccination
IgG
DNA
type
Yes
35/35
0/35
1
No
32/34
2/34
Yes
35/35
0/35
2
No
33/33
0/33
Yes
152/169
26/169a
1
No
145/168*
51/169b
Yes
1/175
3/175
2
No
3/173
0/173
a,b
Indicates significant differences (P<0.001) in PCV2
DNA prevalence within for piglets within a farm.
* One sample was missing.
Piglet
serum

Introduction
PCV2 is linked to several clinical disease manifestations
referred to as PCV-associated diseases (PCVAD)
including PCV2-associated reproductive failure. It has
been shown that PCV2 infection of dams can result in
viremia and in utero infection of the piglets.1
Interestingly, a substantial number of piglets are born
viremic and appear to be healthy.2 Recently, much
attention has been given to PCVAD prevention in
growing pigs through vaccination of the breeding herd.
The objectives of this study were to further confirm
vertical transmission of PCV2 and determine the effect
of dam vaccination on PCV2 viremia in newborn piglets.

Conclusions and Discussion
This study aimed to confirm the previously reported 2
high rates of vertical PCV2 transmission and to evaluate
potential benefits of PCV2 vaccination of breeding herds
on vertical PCV2 transmission. To address these aims,
two independent farrowing facilities that were not
currently utilizing PCV2 vaccination in their breeding
stock were identified and a portion of the dams were
vaccinated. Under the study conditions, dam vaccination
with a commercially available product significantly
reduced PCV2 viremia in offspring. The prevalence of
PCV2 DNA in piglets was found to be lower (0.7% to
22.8%) compared to previous studies (44.8% to 90%)
indicating a change in PCV2 ecology likely due to wide
use of vaccination in the U.S. swine industry.
References
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Efficacy and return of investment of three commercial vaccines schemes against porcine circovirus type 2
(PCV2) in a Mexican herd affected by subclinical porcine circovirus associated disease (PCVAD)
Rosales E., F.1, De Grau, F.2, Piña D., R.1
MSD-Salud Animal/México, Merck-Animal Health/Canada, jose.andres.francisco.rosales.espinosa@merck.com

1

2

Introduction
As a result of the severe PCVAD outbreaks during 20042007, commercial vaccines have appeared on the market
and since then, PCV2 vaccination has become a core
component of swine vaccination programs worldwide 1, 2.
Several studies have shown that vaccination against
PCV2 increases average daily gain (ADG) and decreases
mortality rates3, 4. Although PCV2 vaccines have specific
label directions as required by regulatory authorities,
many alternate vaccination schemes have been adopted
in the field to meet labor, management and disease
control constraints5. The objective of our study was to
evaluate three vaccination programs in a multi-site farm
located in central Mexico. ADG, feed conversion (FC),
mortality and number of pigs sold were measured. In
addition the economic implications of each program was
determined.
Materials and Methods
A total of 1,504 finisher pigs, three weekly weaning
groups from a 1,200 sow multi-site commercial
operation located in La Piedad, Michoacan were used in
the study. Each weaning group received one of the three
vaccines as shown in Table 1. Each group was housed in
a separate barn with a separate feed system per normal
procedures in this operation. Pigs were weighed at
weaning and at marketing. Production data was obtained
from the farm’s routine record keeping program and
entered into Excel for data calculation and summary.
Financial data is reported in US dollars on a per pig basis.
Vaccines were administered by the farm’s staff.

Results
Differences between the vaccine groups were observed
for ADG, percentage of pigs market (regular and light
weights, and culls), and mortality. Most importantly,
there were significant differences in the feed cost
(FPC)/kilo pig produced, FC and economic implications
among the three vaccinated groups (Table 2).

Vacc B

Vacc C

109.1kg

111.1kg

859g
93.4%
0.8%
5.8%
2.60
$163.21
$4.62
$89.13
$69.46
-$11.94

843g
94.8%
0.6%
4.6%
2.49
$168.31
$3.68
$83.22
$81.40
NA

Conclusions and Discussion
The objectives of a disease control program are to
improve profitability by improving animal performance
such days to market and FC by to eliminating disease
from the herd or by controlling prevalence at a low
enough level that it does not significantly limit
production economically6. All PCV2 commercial
vaccines have been shown to control PCVAD mortality.
Our study indicates that vaccines and vaccination
programs differ in their control of PCVAD and in turn,
impact profitability. Our data indicates that two dose
program administered per label directions out performed
a one dose given per label and an off-label, two dose
program.
References
Francisco et al., AASV Proc 2007;
Fachinger et al., Vaccine 2008; 26:1488-99
Kristensen et al., Prev Vet Med 2011; 250–258
Horlen et al., JAVMA, 232, 6, Mar, 2008
Cardinal & Jones, Proc Banff Pork Sem 2008
Deen et al., in Radostits: Herd Health. Food Anim Prod
Med. 3° Ed 2001.
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Age (d)
24
24 and 45
24 and 45

Parameter
Vacc A
Estimated weight
108.0kg
(175 days)
Daily gain
814g
Full market value
92.8%
Light weights
1.8%
Deads / no values
5.4%
Feed conversion
2.64
Sales per pig
$161.88
Deads / no values cost $4.30
Feed cost
$85.87
Sales-costs (Net)
$71.71
Net vs Vacc C
-$9.69
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Table 1. Vaccination programs.
Vaccine
Pigs
Program
A
502
1 X 1ml
B
502
2 X 0.5ml
C
500
2 X 2ml

Table 2. Productivity and economics.
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Vero cells expressing PCV-2 capsid protein (ORF -2 ) and its diagnostic efficiency
Kweon Chang Hee, Kim Yeon-Hee, Oh Yoon I, Song Jae Young, Lee Kyoung Ki
Animal, Plant and Fisheries Quarantine and Inspection Agency (QIA), Anyang 480, Gyeonggi-do, Korea
Introduction
Porcine circovirus type 2 (PCV2), a causative agent of
postweaning multisystemic wasting syndrome (PMWS),
is one of the important emerging viral diseases of swine
industry. PCV2 belongs to the member of the genus
Circovirus in the family Circoviridae. Accurate diagnosis
of PCV2 can be achieved by serological tests in
combination with clinical observation and antigen
detection. Serological methods for the detection of
antibodies to PCV2 are immunofluorescence assay (IFA)
and ELISA. The capsid protein (Cap) encoded by ORF2
gene of PCV2 is the main immunodominant viral protein
and thereby could be used as diagnostic antigen in
immunized or infected pigs. In this paper, we describe
the development of quantitative IFA based on Vero cells
expressing capsid protein (ORF-2) of PCV2 and its
diagnostic efficiencies.
Materials and Methods
The gene encoding the capsid protein (ORF-2) of PCV-2
was expressed by recombinant lentivirus as described
(Follensi et al., 2000).
Vero cells were transduced with the recombinant
lentivirus and the transduced Vero cells were cloned by
limiting dilution in the presence of puromycin.
The expression of ORF-2 in cloned Vero cells,
designated as Vero-1 ORF-2, was identified to be
positive by PCR, indirect immunofluorescence (IFA) and
Western blotting, respectively. The diagnostic efficiencies of
Vero-1 ORF-2 were evaluated by quantitative IFA (QIFA)
in 96well microplate using fivefold diluted swine sera
from the field. The comparative evaluation was also
conducted with commercially available C-ELISA and IELISA using baculovirus expressed ORF-2 as described
previously (Kweon et al., 2011).
Results
Through limiting dilution, 25 cloned Vero cells were
initially screened by IFA and PCR.
When the cloned Vero-1 ORF-2 was examined by
Western blot by using anti-PCV2 polyclonal antibodies,
the apparent molecular mass of 28 kDa was clearly
detected.
The threshold titer for test serum was started from 5 fold
and the quantitative IFA (QIFA) were conducted from <5
to and 1:1280 in Vero-1 ORF-2 cells. When the
performance of QIFA was compared with available CELISA and I-ELISA, the relative sensitivity was turned
out to be from 98.57 % up to 92.52%, respectively. All
together, QIFA resulted in higher sensitivity than CELISA and I-ELISA
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Discussion
In this study, we successfully developed QIFA using
Vero cells stably expressing PCV2 ORF-2. Interestingly
enough, the sensitivity of QIFA was relatively higher
than currently available ELISA. The one of possible
explanations may be due to the fact that C-ELISA could
detect only one epitope of PCV2 with dilution factor.
Moreover, QIFA in Vero-1 ORF2 in this study indicates
that this assessment are quiet reproducible and
convenient to prepare through routine cell culture
without any extra works for virus inoculation. Although
QIFA with Vero 1 ORF-2 still needs to be evaluated with
a large number of negative swine sera for the exact
specificity, at least it was demonstrated that QIFA using
Vero-1 ORF-2 would be a convenient diagnostic tool for
the detection of antibodies to PCV2 in swine
References
1. Follenzi A, Ailles LE, Bakovic S, Geuna M, Naldini
L. 2000. Gene transfer by lentiviral vectors is limited
by nuclear translocation and rescued by HIV-1 pol
sequences Nat. Genet. 25, 217-222
2. Kweon C H, Oh Y I, Song J Y, Lee K K 2011. Indirect
ELISA for the Detection of Antibodies to Porcine
Circovirus Type 2 (PCV2). Proceedings Korean J Vet
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Performance of the SERELISA PCV2 diagnostic test
for the detection of porcine circovirus type 2 (PCV2) antibodies
C Lamichhane1, J O’Connor1, H Song1, J Brooks1
1
Pfizer Inc., Madison, NJ
Introduction
Diagnosis of PCV2 has been historically complex
because no standard commercially available test for
PCV2 is available in most regions (including USA). A
commonly used method has been an indirect immunofluorescence antibody (IFA) test, but the test is timeconsuming, may not be readily available in some swine
markets (particularly emerging markets), and results
often vary between laboratories (test is not standardized).
Because the swine industry continues to require highquality diagnostic testing, the development of a more
reliable PCV2 test has represented a glaring need.
SERELISA® PCV2 is a commercial enzyme-linked
immunosorbent assay (ELISA) methodology developed
by Synbiotics (Pfizer) that provides rapid and accurate
detection of PCV2 antibody. The test uses a novel
blocking immunoenzymatic technique for the measurement
of anti-PCV2 antibodies in swine serum.
Several studies (1) investigated the overall performance
of the SERELISA PCV2 test by evaluating the
specificity, sensitivity, and reproducibility of this new
diagnostic tool compared to results from IFA testing. In
each study, SERELISA PCV2 tests were conducted in
accordance with product directions using the qualitative
method.

IFA +
IFA –
Correlation
Sensitivity
Specificity

SERELISA® PCV2
serial 1 (3 plate)
+
–
18
0
0
36
100%
100%
100%

SERELISA® PCV2
serial 2 (5 plate)
+
–
30
–
–
60
100%
100%
100%

Study 2: All 43 of the infection-free, IFA-negative serum
samples generated a negative qualitative result when
tested with SERELISA PCV2 (Table 2). The test
demonstrated 100% specificity against this panel of
PCV2-negative samples.
Table 2. Summary of testing for true negative samples.
SERELISA® PCV2 +
SERELISA® PCV2 –

IFA +
0
0

IFA –
0
43

Study 3: Based on IFA results, the sensitivity of
SERELISA PCV2 for all 3 laboratories on each serial
was 99.79% to 100%, and the specificity was 96.03% to
100%. The overall testing sensitivity and specificity for
the masked suitability panel is summarized in Table 3.
The total correlation between IFA and SERELISA PCV2
was 99.49%.
Table 3. Summary of masked suitability panel.

IFA +
IFA –
Correlation
Sensitivity
Specificity

SERELISA® PCV2 (3 serials)
+
–
1403
1
10
746
99.49%
99.93%
98.68%
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Results
Study 1: Positive samples were reactive to all the plates
tested, and all negative samples were non-reactive,
indicating 100% specificity and 100% sensitivity for
detecting positive and negative PCV2 sera (Table 1).

Table 1. Summary of specificity panel.

Conclusions
Results of these 3 studies demonstrate that the
SERELISA PCV2 test offers a sensitive, specific, and
reproducible test for the detection of PCV2 antibodies in
swine sera. SERELISA PCV2 offers the opportunity
to standardize PCV2 testing between labs and expand the
availability of reliable PCV2 diagnosis throughout the
swine industry.
References
1. Suitability report, 2010. Data on file, Pfizer Inc.
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Materials and Methods
Study 1 (specificity panel): The specificity of the
SERELISA PCV2 test was evaluated using 6 sera of
which 2 were positive for PCV-2 and 4 were negative (2
with bS-IRS, 2 with M. hyo). This 6-sera panel was
tested with 2 different SERELISA PCV2 serials, using
either 3 or 5 plates for each serial, with each plate tested
in triplicate.
Study 2 (field sample specificity panel): Antibody titers
of 43 IFA-negative field samples of swine sera provided
by Purdue University were tested utilizing a 3-dilution
scheme (1:100, 1:1000, and 1:10,000). IFA and
SERELISA PCV2 testing was conducted by 2
laboratories (Kansas State and Purdue).
Study 3 (masked suitability panel for sensitivity,
specificity, reproducibility): A panel of 20 swine serum
samples (13 IFA-positive, 7 IFA-negative) was tested by
3 diagnostic laboratories (Minnesota, Kansas State,
North Carolina). Each lab tested 4 plates for each serum
sample for each of 3 SERELISA PCV2 serials (6 plates
on day 1 and 6 plates on day 2).

SERELISA PCV2 results were fully consistent from
well-to-well, plate-to-plate, and serial-to-serial.
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Intranasal immunization with recombinant adenovirus expressing the major epitopes of capsid protein of
porcine circovirus 2 induces mucosal and systemic immunity response
Yu-feng Liu, Lu Chen, Pan-pan Ma, Hong-tao Chang, Xia Yang, Chuan-qing Wang
Institute of Poultry Diseases, Animal Infectious Disease Lab, College of Animal Science and Veterinary Medicine,
Henan Agricultural University, Zhengzhou 450002, China, wenrenlyf2008@163.com

Materials and Methods
※Detecting PCV2-specificity IgG and IgA antibodies by
iELISA. ※The concentration of IFN-γ and IL-4 in the
cultured lymphocytes supernatants were determined by
ELISA kits.
Results
※ Significantly higher levels of PCV2-IgG antibodies
were detected in i.m. immunization group from 21d to
42d. Both i.n. and oral groups also induced strong IgG
responses in 42d(Figure 1). ※ The level of saliva
mucosal IgA in the i.n. immunization group was
significantly high than in the other groups at 21d(Figure
2). ※Lymphocytes both in spleen and mesenteric LN
from mice immunization with rAd/Cap/518 by i.n. route
produced much more IFN-γ than other groups (Figure 3),
no production of IL-4 was detected in all groups.

Anti-PCV2 IgG
titer(OD450)

1.4

**

1.2

**

1.0
0.8

**

rAd/Cap/518 i.n
rAd/Cap/518 i.m
rAd/Cap/518 oral

**

0.6

**

0.4

**

wild-type rAd i.n

0.2
0.0

0d

14d 21d 28d 35d 42d

Fig.1. The systemic anti-PCV2 IgG antibody titers in sera were measured by iELISA.0d
is prime immunization and 14d is boosted immunization.
Significant differences are shown by asterisks:* , P ≤ 0.05; **,P ≤ 0.01.
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Anti-PCV2 IgA
titer(OD450)

0.8

**

0.6

**

0.4

rAd/Cap/518 i.n.
rAd/Cap/518 i.m.
rAd/Cap/518 oral
wild-type rAd i.n

0.2
0.0

0d

14d 21d 28d 35d 42d

Fig.1.The mucosal anti-PCV2 IgA antibody titers in saliva were
measured by iELISA.0d is prime immunization and 14d is boosted
immunization.Significant differences between the indicated groups
are shown by asterisks:* , P ≤ 0.05; **,P ≤ 0.01.
1000
800
IFN-(pgml-1)

Introduction
PCV2 is the primary causative agent of post-weaning
multi-systemic wasting syndrome (PMWS). In this study,
we constructed the rAd/Cap/518, which containing the
major neutralizing epitopes of PCV2-Cap protein, and
the immune responses of rAd/Cap/518 though
intranasal(i.n.), intramuscularly(i.m.) and oral route were
evaluated. Our data demonstrated that i.n. immunization
with rAd/Cap/518 could stimulate both humoral and
cellular immune responses in systemic and mucosal
immune compartments, and effectively decrease the viral
DNA loads in lymph nodes.

600

**

**

rAd/Cap/518 i.n
rAd/Cap/518 i.m
rAd/Cap/518 oral
wild-type rAd i.n

400
200
0

spleen

mesenteric LN

Fig.3.At 14d,IFN- production lymphocytes from spleen and mesenteric LN
were detected by ELISA.Significant differences between the indicated groups
are shown by asterisks:* , P ≤ 0.05; **,P ≤ 0.01.

Conclusions and Discussion
In summary, we first describe the development of
mucosal immunity responses to rAd/Cap/518, intranasal
immunization could elicits both humoral and cellular
immune responses in systemic and mucosal immune
compartments. These data presented new information
regarding the mechanism of mucosal immunity
responses by rAd/Cap/518, and may represents a
promising mucosal vaccination
References
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Haptoglobin serum level dynamics in porcine circovirus type 2 (PCV2) vaccinated and non-vaccinated piglets
L. Fraile1,2, L. Grau-Roma1,3, M. Nofrarías1, R. López-Jiménez1, S. López-Soria1, M. Sibila1, A. Callén4, J. Segalés1,3
Centre de Recerca en Sanitat Animal (CReSA), UAB-IRTA, Campus de la Universitat Autònoma de Barcelona, 08193
Bellaterra, Spain, 2 Universitat de Lleida , Lleida, Spain, 3 Departament de Sanitat i Anatomia Animals, Universitat
Autònoma de Barcelona, 08193 Bellaterra, Spain, 4 Merial Laboratorios S.A., Barcelona, Spain,
lorenzo.fraile@prodan.udl.cat
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Introduction
Porcine circovirus type 2 (PCV2) vaccines have
demonstrated to be very efficient to control postweaning
multisystemic wasting syndrome (PMWS)1,2. Acute
phase proteins (APPs) are a group of blood proteins that
change their concentration in animals subjected to
external or internal challenges such as infection,
inflammation, surgical trauma or stress3. Haptoglobin
(Hp), a positive APP, has been recently claimed as an
index for monitoring productive performance. In
particular, low serum Hp levels have been correlated
with better production parameters in pigs4. The objective
of the present study was to describe the evolution of Hp
serum levels in a population of pigs vaccinated and nonvaccinated against PCV2.
Materials and Methods
A field trial was carried out in two farms (A and B), both
previously diagnosed as PMWS affected. From a total of
1,239 pigs, 619 of them received a single dose of 0.5 mL
of CIRCOVAC at 3 weeks of age5 whereas 620
received the same amount of PBS (control). A subset of
50 pigs from each group per farm was bled at 3, 6, 10, 14,
17, 20, and 23 weeks of age. Hp was quantified in sera
by using a spectrophotometric method as previously
described4. PCV2 load was investigated by means of a
real-time quantitative PCR (qPCR)6. Both GLM and
MIXED model procedures of SAS were used to analyze
the effect of farm, treatment, sex and sampling period
and some of their interactions on Hp serum concentration.

Conclusions and Discussion
Hp serum concentration profile was different depending
on the farm and sex of the animals in this study.
According to obtained results, Hp serum concentration
could be affected by PCV2 viremia in farms with a
confirmed PMWS diagnosis (farm A) but not in case of
subclinical circulation (farm B). The release pattern of
this APP could vary in each farm due to different
infectious and non-infectious factors. Thus, it was not
apparently feasible to use the Hp pattern as a surrogate
marker of PCV2 vaccine efficacy.
Acknowledgements
This study was supported by Merial Laboratorios S.A
(Spain). CIRCOVAC is a registered trade mark of
Merial in Spain and elsewhere.
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Results
PMWS was only confirmed in farm A. PCV2 in serum
samples was either absent (farm B) or with a prevalence
lower than 5% (farm A) until 14 weeks of age.
Afterwards, both PCV2 prevalence and load increased
progressively in both vaccinated and control groups,
reaching a maximum prevalence at 17 and 20 weeks of
age in farms A and B, respectively. In both farms, the
percentage of qPCR positive pigs was significantly lower
in vaccinated animals compared to non-vaccinated ones
many times throughout the trial5.
Merging data from all sampling times, Hp levels in
females were significantly higher than in males in both
farms (p<0.01).Moreover, it was observed a different Hp
serum concentration pattern for each farm. Thus,
vaccinated animals in farm A showed lower mean Hp
serum concentration during the period of higher
percentage of PCV2 positive animals (17 weeks of age),

although differences observed were not statistically
significant. However, no association between Hp serum
concentration and the percentage of viraemic animals
and the treatment was observed in farm B. When data
from both farms were analyzed together, Hp serum
concentration was significantly different taking into
account farm, period of sampling, and sex as explanatory
variables whereas treatment effect was not significantly
different and only a statistical interaction (sample and
treatment) was found for farm A.
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Detection of porcine Torque teno sus virus infectionin in swine inguinal lymph nodes using in situ hybridization
Lee Y1, Lin C-M1, Jeng C-R1, Pang VF1
Graduate Institute of Molecular and Comparative Pathobiology, School of Veterinary Medicine, National Taiwan
University, Taipei, Taiwan
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Introduction
Torque teno sus virus (TTSuV) is a non-enveloped DNA
virus having a circular, single-stranded, negative sense
genome with high sequence diversity [1]. Two major
groups, known as TTSuV1 and TTSuV2, infect pigs
world-wide. As porcine parvovirus (PPV) and porcine
reproductive and respiratory syndrome virus (PRRSV),
TTSuV has been suggested as a co-factor of porcine
circovirus type 2 (PCV2)-associated diseases (PCVAD)
[2]. However, information regarding the cell tropism and
pathogenesis of TTSuV is rather limited. The objective
of the present study was to characterize the cell tropism
and co-infection of TTSuV with other common viruses,
including PCV2, PRRSV and PPV, in swine inguinal
lymph nodes (LNs).
Materials and methods
An in situ hybridization (ISH) method was established
for the localization of TTSuV1 and TTSuV2 genomes in
lymphoid tissue. Briefly, genomes of TTSuV1 and
TTSuV2 were amplified by polymerase chain reaction
(PCR) with specific primer sets and cloned. Using
recombinant plasmid and PCR, double-stranded TTSuV
probes were labeled with digoxigenin. The specificity of
probes and optimal hybridization temperature were then
evaluated by Southern blot. Tissue microarray (TMA)
was made by tissue cylinder cores punched from 270
inguinal LNs of conventional wasting pigs and TMA
slides
were
then
stained
with
ISH
or
immunohistochemistry (IHC). TTSuV1, TTSuV2, and
PCV2 were detected by ISH, and PRRSV, PPV, and
markers for various immunocytes were detected by IHC.
All stained TMA slides were scanned into digital images
and the signal of ISH/IHC was semi-quantified by
automatic image analysis software. Statistic analysis was
carried out by SAS procedures and P< 0.05 was
considered statistically significant. Pearson correlation
coefficients were calculated among continuous variables.
Results
Positive ISH signals of TTSuV1 and TTSuV2 genomes
were detected in 77% (209/270) and 75% (202/270)
lymphoid cores, respectively; double-positive samples also
reached 66% (179/270). The semi-quantification of ISH
signals revealed a significant positive correlation between
the signal intensity of TTSuV1 and TTSuV2 (r = 0.627, P
< 0.001). In addition, a significant positive correlation was
also observed between PCV2 and TTSuV2 (r = 0.236, P <
0.001) and a relatively weak correlation was present
between PCV2 and TTSuV1 (r = 0.114, P = 0.06).
However, there was no significant correlation between
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TTSuV and PPV or PRRSV (P > 0.05). In addition,
signals of both TTSuV1 (r = 0.101, P = 0.001) and
TTSuV2 (r = 0.193, P =0.001) were also positively correlated
with lysozyme-positive macrophages. Microscopically, the
distribution of TTSuV and PCV2 signals was not well
matched; in LNs without significant changes, TTSuV
signals were predominantly present in the peri- and interfollicular regions; in LNs with severe B-cell depletion, a
diffuse distribution pattern was observed for TTSuV
signals (Figure 1).
Figure 1. Serial sections of the same location of the
tissue cylinder core from a porcine inguinal lymph node.

Conclusions and discussions
In the present study, an effective ISH was established for
the localization of TTSuV genomes in LNs. Because of
the marked divergence in TTSuV genomes, pooled PCRgenerated probes were, thus, used to ensure a better
sensitivity. Semi-quantification of ISH and IHC signals
demonstrated a positive correlation between TTSuV and
PCV2, especially TTSuV2, supporting the association
between TTSuV and PCVAD [1]. Based on the
distribution of TTSuV nucleic acid and various
immunocyte markers, a T cell/macrophage-tropism is
suggested for TTSuV.
References
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Two systems of simultaneous vaccination against Mycoplasma and PCV2
Palacios A.J.1, Gómez G.2
MSD Animal Health, Grupo Gigantes Tepatitlán Jal.
juan.manuel.palacios@merck.com

6 consecutive batches
1-d
diff
2745
163
0.711
0.01
107.49
1.18
2.66
0.08
7.03
-2.6

No.
Slaughter age (d)
ADG (kg)
Slaughter wt (kg)
FCR (kg)
Mortality (%)

2-d
20
154
0.749
106.3
2.47
0

Single batch
1-d
diff
20
154
0.741
0.008
105.17
1.13
2.52
-5
0
0

% diff
1.29
1.09
-3.1
-58.69
% diff
1.07
1.06
-2.02

Graphs 1&2. Mycoplasma and PCV2 serology
Serologic response to pCV2 in a one and two doses vaccination

Serologic response to Mh in a one and two doses vaccination
0.7

1.8

0.6

1.6

One dose

1.4

Control

0.5

Two doses

0.4

Control

0.3

M/P value

One dose

0.2

Two doses

1.2
1
0.8
0.6
0.4

0.1

0.2
0

0
21d

63d

21d

154d

63d

154d

Graph 3. % Lung consolidation at the slaughterhou
Lung lesions at slaughterhouse

7
6
5
%

4
3
2
1
0

One dose

Two doses

Control

Conclusions and Discussion
The consecutive batches and single batch performed
comparably, except in regard to mortality. With respect
to the two vaccination systems, though not significantly
different, there were small variations between them in
ADG and FCR, of economic benefit. It is clear that the
double dose system of Mh+PCV2 vaccination is able to
maintain more effective levels of antibody response
during the critical phase towards the end of the
production cycle.
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Results
Table 1 shows production parameters for the single (1-d)
and double (2-d) dose groups. There were no statistically
significant differences between them. Graphs 1 and 2
show the differences in serological responses to Mh and
PCV2 of the two systems and the controls. Graph 3
shows lung consolidation percentages at the
slaughterhouse for the same three groups.

No.
Slaughter age (d)
ADG (kg)
Slaughter wt (kg)
FCR (kg)
Mortality (%)

2-d
2977
163
0.721
108.67
2.58
4.43
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Materials and methods
On the trial farm, six consecutive production batches,
5,722 pigs in all, were vaccinated either with a single
dose of a combined Mh+PCV2 vaccine at 21 days old, or
with a dose of each of two separate vaccines given
simultaneously, on two occasions at 21 and 42 days of
age. The animals were weighed and feed consumption
recorded, and average daily weight gain (ADG) and feed
conversion rate (FCR) were calculated for all groups
from weaning to slaughter. In another study on the same
farm, a single batch of 40 pigs was assigned to one of
two groups, treated in the same way. A third group of
unvaccinated pigs acted as controls. Each pig was
identified individually by ear tag, and weighed at 21, 63
and 154 days of age. Feed consumption was monitored
and ADG and FCR were calculated for all groups. Each
animal was bled at the same time as it was weighed, and
the sera analyzed for antibodies against Mh and PCV2,
using ELISA tests. At slaughter, the lungs from each pig
were examined and the degree of consolidation assessed
individually. The data were analyzed with a t-student test
for independent samples, using the SPSS software,
version 15.0.

Table 1. Production parameters for all groups

sp value

Introduction
Enzootic pneumonia caused by Mycoplasma spp. and
diseases associated with PCV2 have serious effects on
performance, leading to considerable economic losses1.
Several accounts support the use of vaccination against
these two infectious agents at the same time, either using
a combined vaccine or two separate vaccines given
simultaneously2,3. This trial studied these systems by
comparing them in consecutive production batches and
also within a single batch, on a commercial farm in
central Mexico.
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Lung lesions and serological response to two vaccination systems against Mycoplasma and porcine circovirus
type 2
Palacios A.J.1, Gómez G.2, Castillo A.3,
MSD Animal Health , Grupo Gigantes Tepatitlán Jal., Grupo Socorro Romero, Pue,
juan.manuel.palacios@merck.com
2

Materials and Methods
Three contemporary batches (of 60, 100 and 100 pigs) on
three different trial farms, were randomly assigned to one
of three treatment groups; a single dose of the combined
vaccine against Mh+PCV2 at 3 weeks of age, two doses
of the oil-adjuvanted vaccines at 3 and 6 weeks of age,
and an unvaccinated control group injected with saline
solution. Each pig, individually identified by ear tag, had
blood samples taken at 21, 75 and 165 days of age. Sera
was analyzed for serological response to Mycoplasma
spp (ELISA IDEXX) and to PCV2 (ELISA INGENASA)
When they reached market weight, all the pigs’ lungs
were assessed individually at the slaughterhouse. The
lung consolidation percentage was evaluated as follows: %
consolidation= A (0.04) + B (0.09) + C (0.25) + D(0.07)
+ E (0.15) + F (0.35) + G (0.05) where A, B and C are
the left apical, cardiac and diaphragmatic lobes, and D, E
and F are the right apical, cardiac and diaphragmatic
lobes respectively. G is the intermediate lobe. The
serological and slaughterhouse data were analyzed by
variance analysis with the Tukey test, using the statistics
software SPSS V. 15.0.
Results
The serological reactions to Mycoplasma are shown in
the three graphs below (1). The average lung lesion
results are shown in Table 2.
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1. Serological response to Mycoplasma spp. by treatment
Serologic response to Mh. Trial two

Serologic response to Mh. Trial one
0.7

Serologic response to Mh. Trial three

0.8

0.5

0.7

0.45

0.6

0.5

Two doses

0.4

Control

0.3

sp value

One dose

Control

0.4
0.3

63d

0.2

0.1

0
75 D

21d

154d

165D
Age in days

Table 2. Average lung lesions by treatment
Trial
1
2
3

Control

0.05

0.05

0

0

Two doses

0.3
0.25

0.15

0.1

0.1

One dose

0.35

Two doses

0.2

0.2

0.4

One dose

0.5

sp values

0.6

sp value

Introduction
Infectious agents such as Mycoplasma spp and Porcine
Circovirus PCV2 affect production. In a combined
infection, these two agents cause increased lung damage
due to the Mh response, and systemic damage by PCV21.
Methods of simultaneous vaccination against both agents
aim to control the clinical signs and the effects on
production between 14 and 18 weeks of age. The
vaccines need to contain an adjuvant capable of
stimulating long-term protection, whether used in two
simultaneous doses or a single combined dose2. This
study compared the serological response and lung
damage, assessed at the slaughterhouse, between the
application of single dose of a combined vaccine
(Mh+PCV2) with its water-soluble adjuvant, and double
doses of two other oil-adjuvanted vaccines, given
simultaneously.

Age at slaughterhouse
154 days
165 days
165 days

81 d

165 d
Age in days

One dose Two doses
5.0a
3.32b
1.92a
0.72b
5.62a
6.04a

Control
6.64a
3.65c
4.56b

Different literals in the same rows indicate statistic differences p≤ 0.05

Conclusions and Discussion
At all three trial sites, the serological response induced
by the vaccine with the water-soluble adjuvant was no
different to that of the controls, but there was a better
response to the oil-adjuvanted double-dose vaccine at
each of the sampling times. Lungs from the double-dosed
pigs showed significantly different lesions to those of the
unvaccinated controls at all three sites, and significantly
different to those of the single-dosed pigs at two of them.
The double oil-adjuvanted vaccine doses generate a
longer-lasting response, covering the age when
protection against these infectious agents is most critical.
It is necessary to consider the timing of a single-dose
application which might also generate a sufficient degree
of protection towards the end of the production cycle.
References
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Natural infection with porcine circovirus 2 (PCV2) in conventional pig herd: dynamics of antibody response and
viremia
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Introduction
Porcine circovirus 2 (PCV2) is a primary agent of postweaning multi-systemic wasting syndrome (PMWS).
Virus is ubiquitous and can be recovered from both sick
and clinically healthy piglets and infection is often
latent1. An important factor of subclinical PCV-2
infection is viremia. Its intensity and duration affect
significantly weight gains and overall resistance of
latently infected piglets. An effective way of prevention
of developed PMWS, besides correct management of
rearing and prevention of co-infections is vaccination.
With regard to the ubiquitous character of PCV2, the aim
of our study was to observe development of natural
PCV2 infection in conventional piglets on the basis of
antibody response to PCV2 and duration and intensity of
viremia in vaccinated and nonvaccinated pigs.
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Results
In NVAC/Ab– group, was viral DNA in blood serum of
naturally PCV2 infected pigs detected at the fourth week
of age and reached the maximum (6.49×10 7 copy/ml) in
the 10th week. At the same time, PCV2 specific
antibodies were detected and PCV2 was isolated in cell
culture PK-15 two weeks later. In NVAC/Ab+ group,
significant (p<0.001) decrease of specific colostral
antibodies was observed at 6th week of age and in this
time was detected PCV2 DNA; virus was isolated from

Conclusions and Discussion
Results of our study indicate: (i) the presence of PCV2
colostral antibodies failed to prevent of natural latent
PCV2 infection but due to their presence the infection
occurred in older age of pigs; (ii) neither colostral nor
post-infection antibodies prevented development of long
lasting viremia, but without clinical signs of PMWS; (iii)
vaccinated piglets exhibited natural PCV2 infection but
duration of viremia was significantly limited.
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Materials and Methods
The study was performed on a three-site production farm
with all-in/all-out management of 600 Large White sows.
Two weeks old (n=38) PCV2 DNA negative piglets were
selected. Based on the presence of PCV2 antibodies, the
piglets were divided into seropositive (Ab+) and
seronegative (Ab–). After subsequent vaccination with
commercial PCV2 vaccine, the piglets were divided into
groups: non-vaccinated seronegative (NVAC/Ab–); nonvaccinated seropositive (NVAC/Ab +); vaccinated
seronegative (VAC/Ab–) and vaccinated seropositive
(VAC/Ab+). Blood sampling from vena cava cranialis
was performed every two weeks until 19 weeks of age.
PCV2 IgG was determined by immunoperoxidase
monolayer assay (IPMA)2. The viral DNA was recovered
from 200 µl pooled serum samples by High Pure Viral
Nucleic Acid Kit (Roche, Germany). Conventional and
real-time PCR assays for PCV2 were conducted as
previously described method3. Virus titration was carried
out in pooled serum samples on PK-15 cells4. One-way
analysis of variance (ANOVA) test with Dunnett´s
multiple comparison test and Bonferroni´s test were used.

pig sera two weeks later. During the next two weeks,
post-infectious IgG increased significantly (6.55 log4;
p<0.01). Pigs from both non-vaccinated groups remained
viremic until the end of study (the 19th week of pig´s age).
Two weeks after PCV2 vaccination, were detected
specific antibodies in piglets from the VAC/Ab – group.
At time of vaccination, titer of colostral antibodies in
VAC/Ab+ group of piglets reached in average 5.28 log4.
Between the 6th – 10th week of age, both group of
vaccinated pigs showed significantly (p<0.001) higher
IgG titres in comparison with groups of non-vaccinated
pigs, nevertheless both groups of vaccinated pigs were
naturally infected. PCV2 DNA was detected in serum
only short time between the 8th – 10th week of piglets age
with maximal level 5.6×105 copy/ml (VAC/Ab+) and
7.8×107 copy/ml (VAC/Ab–), however, virus was not
isolated from pig sera in cell culture. Clinical form of
PMWS was not observed in any pig of all forth groups.
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The effect of commercial combination PCV2 / Mycoplasma hyopneumoniae vaccination products on wean to
finish performance
Brian Payne1, Greg Cline1
Boehringer Ingelheim Vetmedica, St. Joseph, MO, United States
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Introduction
Practitioners and producers have a vested interest in
Porcine circovirus type 2 (PCV2) and Mycoplasma
hyopneumoniae (M.hyo) combination vaccines protecting
through the market age of the pigs. The objective of this
study was to monitor weight, average daily gain (ADG)
mortality, and cull rates.
Materials and Methods
Pigs were housed in three, 2,400 head commercial weanto-finish facilities. A total of 2338 pigs (3 weeks of age;
~800 pigs/barn) were tagged in the left ear with radio
frequency identification (RFID) tags, weighed, and
entered into the trial on day 0. Pigs were allocated to
pens by treatment and were blocked by sex and weight.
All treatment groups were comingled in pens (80
pigs/pen). The vaccination protocol is described in Table
1. Individual pigs were restrained and injected in the
right neck with an 18g x 5/8” needle on day 0. Needles
were changed every 15 pigs per treatment group to
mimic standard field conditions.
Table 1. Vaccination Protocol
Treatment
N
Dosage
Doses
NVC
292
2ml
2 (d0,d17)
Treatment 1*
1024
2ml
1 (d0)
Treatment 2**
1022
2ml
2 (d0,d17)
*Ingelvac® CircoFLEX-MycoFLEX™ (Boehringer
Ingelheim Vetmedica, Inc, St. Joseph, MO)
** Circumvent® PCV M (Merck, Summit, NJ)
Pigs were individually weighed at marketing. Three
marketing cuts occurred in each barn. Overall ADG was
calculated and days to market, mortality, and cull rates
were recorded. A pig was considered a cull if the pig
weighed less than 230 lbs at the final marketing cut.
Data from the three replicates was aggregated for
analysis. Serology was completed and a confirmed
M.hyo and PCV2 challenge occurred during the finishing
period in all 3 reps and a PRRS challenge occurred
during the finishing period in 2 of the 3 replicates. Data
was analyzed using JMP 8 (SAS). Performance data was
analyzed using a one-way ANOVA and Tukey’s HSD
was used to determine differences between treatment
means and Chi-square analysis was used to make
comparisons between treatments for mortality and cull
rate.
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Results
Weight, average daily gain (ADG) and mortality are
reported in table 2.
Table 2. The effect of treatment on pig performance and
mortality.
Vaccine Treatment
Parameter
NVC
Tx 1
Tx2
No. of pigs placed
292
1024
1022
on test
d0 weight, lb
10.83
11.00
10.99
Market Wt. lb
267.4b
273.5a
270.7b
Overall ADG, lb/d 1.67b
1.72a
1.69b
a
b
Days to market
154.4
153.3
153.8ab
d
e
Mortality, %
3.46
1.27
1.47e
d
e
Cull rate, %
4.60
1.67
3.33d
ab
Means differ (Tukey's HSD P≤0.05).
de
Means differ (Fisher’s Exact Test, P≤0.05)
Conclusions and Discussion
Under the conditions of this study, pigs in Trt 1 had
significantly higher overall ADG compared to pigs in
both the NVC and Trt 2 pigs. Due to the higher ADG,
pigs in Trt 1 were 6.1 and 2.8 lbs heavier at market
compared to pigs in the NVC and Trt 2 groups,
respectively. Pigs in Trt 2 had similar ADG and final
market weight as pigs in the NVC group. Days to
market were significantly shorter for pigs in Trt 1
compared to the NVC pigs but similar to pigs in Trt 2.
Both pigs in Trt 1 and Trt 2 had significantly less
mortality compared to the NVC pigs. However, pigs in
Trt 1 had significantly lower cull rate compared to pigs
in both the NVC and Trt 2. Differences may exist
between commercially available combination PCV2/
M.Hyo vaccines.
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Injection site reactivity comparison of two commercial PCV2 vaccines in nursery pigs

1

J. Waddell1, B. Payne1, G. Cline1, S. Playter1
Boehringer Ingelheim Vetmedica, Inc., St Joseph, MO

Introduction
Vaccines against Porcine Circovirus Type 2 (PCV2)
infection have been available in the European and North
American markets since 2004 and 2006, respectively.
Adjuvants are incorporated into most licensed vaccines
to stimulate the immune system. Some adjuvants may
contain mineral oil or other inflammatory substances
which, while stimulating the immune system, may also
lead to injection site lesions. The objective of this study
was to compare injection site reactivity of two, U.S.
licensed, commercially available, single dose PCV2
vaccines up to 21 days postvaccination.
Materials and Methods
This study utilized 326 weaned pigs, housed under
commercial settings. Pigs, approximately 21-28 days of
age, were individually tagged in the right ear and
randomly allocated to one of three treatment groups. All
pigs were palpated on the right side of the neck to verify
the absence of existing lesions prior to allocation. The
three groups were assigned to one of the following
treatment groups (Table 1):
Table 1. design
Group No.
1
2
3

Treatment
Ingelvac®
CircoFLEX
Fostera™ PCV
Saline

Dosage
1 ml
2 ml
2 ml

ab

Days postinjection

Ingelvac®
CircoFLEX

d1

0/109 (0%)

d2

0/109 (0%)

d3

0/109 (0%)

d7

0/109a (0%)

d21

0/109 (0%)

Fostera™
PCV
0/109
(0%)
0/109
(0%)
0/109
(0%)
11/109b
(10.1%)
3/109
(2.8%)

Saline
0/108
(0%)
0/108
(0%)
0/108
(0%)
1/108a
(0.9%)
0/108
(0%)

Means within a row with different superscripts differ
(Fisher’s Exact Test, P<0.05)

Conclusions and Discussion
Based on the results of this study, single dose PCV2
vaccines differ in the ability to induce injection site
reactivity. Treatment 2 had a significantly greater
number of pigs with cervical lesions on d7 post-injection
compared to pigs vaccinated with Trt 1 or saline. No
differences were detected in injection site lesions
between pigs vaccinated with Trt 1 and pigs vaccinated
with saline throughout the trial. This study supports
previous work in the safety of PCV2 vaccines. 1-3
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In all treatment groups, pigs were vaccinated, between
21-28 d of age, according to manufacturer’s label
instructions in the muscle of the right neck using
disposable (18 ga 5/8”) needles. Needles were changed
after every 5th pig per treatment group to simulate field
conditions. Pigs were inspected for visible lesions and
individually palpated on days 1, 2, 3, 7, and 21 following
injection. Inspections were conducted by personnel
blinded to treatment groups within the barn.
Additionally, all farm personnel and statistician were
blinded to treatment assignment within the barn.
Treatment means were compared using Fisher’s Exact
test and considered significant at P<0.05.

Table 2. Number (percent) of pigs containing a measurable
injection site swelling
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Ingelvac CircoFLEX® is a registered product of
Boehringer Ingelheim Vetmedica, St. Joseph, MO and
Fostera™ PCV is a registered product of Pfizer Animal
Health, NY, NY

Results
The number of pigs with measurable injection site
lesions are shown in Table 2.
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Comparison of two ELISAs to assess the efficacy of PCV2 vaccines
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Introduction
Several tests have been developed to measure antibody
levels to Porcine Circovirus Type 2 (PCV2) which are
often used to assess vaccine efficacy. The Ingezim
IgM/IgG PCV2 ELISA is designed to estimate the timing
of PCV2 infections(2). The Synbiotics PCV2 ELISA
provides a quantitative evaluation of PCV2 antibody
levels, as well as detecting the ORF 2 PCV2 antibodies
induced by ORF 2 PCV2 subunit vaccines(3). An
effective vaccine can also induce humeral immunity
because neutralizing antibodies are a key element in
PCV2 protection(1). In this study, two ELISA tests were
used to compare the response to vaccination as a tool for
the evaluation of vaccine efficacy.
Materials and Methods
On a farm with 1.000 sows and the capacity for 2.500
fatteners, piglets were vaccinated at 2 weeks of age with
vaccine A (CircoFLEX®). In one fattening unit, samples
taken from 11 pigs at 10,16 and ~22 weeks old were
tested with the Ingezim (Table l) and the Synbiotics
PCV2 ELISA (Table 2).
Later, 115 pigs were selected at random from a
farrowing unit of 223 piglets and vaccinated at 3 weeks
of age with Vaccine B (Porcilis PCV®). The
unvaccinated pigs served as controls. Samples were
taken from 20 pigs of each group (vaccinated and
unvaccinated) at 3,10,16 and ~22 weeks of age. The
Synbiotics (Table 4) and Ingezim ELISA (Table 3) were
used, together with a PCR PCV2 Test (Table 5), to
estimate the serological response to vaccination, and to
identify possible PCV2 infections.
Results
Table 1

vaccine A: Ingezim ELISA results: % samples positive
10 w

Table 2

~22 w

IgG

IgM

IgG

IgM

IgG

0

0

0

0

0

9

vaccine A: Synbiotic ELISA results:log2 titer and % seroconversion
average
range

Table 3

16 w

IgM

10 w

16 w

~ 22 w

% seroconv. 16-22 w

8.5

6.9

6.7

20% ↑ >1log2

3w

10 w

16 w

~22 w

IgM

IgG

IgM

IgG

IgM

IgG

IgM

vaccine B

0

33

5

48

0

25

0

6

controls

0

29

0

5

0

0

6

19

IgG

Table 4

vaccine B vs controls: Synbiotic ELISA results:log2 titer, % seroconversion and % PCR PCV pos.

vaccine B

average

controls

3w

10 w

16 w

~22 w

% seroconv. 16-22 w

8.2*

10.4*

11.4

9.6

0% ↑ >1log2

0 - 12.5

5 - 13.3

8.6 - 12.9

7.6 - 12.3

average
range

seroconversion Synbiotics PCV2 ELISA and PCR test results
n. pigs

seroconverted pigs non seroconv pigs

sampled 16 + 22 w % serconv. >1log2 step

% PCR positive

% PCR positive

vaccine B

11

0 % ( 0 / 11 )

0%(0/0)*

9 % ( 1 / 11 )

control

12

75 % ( 9 / 12 )

77 % ( 7 / 9 ) *

33 % ( 1 / 3 )

*Spearman rank correlation coefficient betw een serocenversion and pos PCR = 0.63 (P=0.0011)

Conclusions and discussion
There were differences in antibody response between the
two PCV2 vaccines. Seven to eight weeks after
vaccination, the average antibody level as measured by
the Synbiotics PCV2 ELISA was higher in the vaccine B
group than in the vaccine A group. Also, with the
Ingezim PCV IgM/IgG ELISA, more pigs had IgM and
IgG antibodies in their serum after vaccination with
vaccine B than with vaccine A.
The Synbiotics PCV2 ELISA was more sensitive than
the Ingezim PCV IgM/IgG ELISA for testing the
antibody response to PCV2 vaccination and for
monitoring the PCV status of vaccinated herds. This was
demonstrated in that pigs of the vaccine B group failed to
seroconvert at all after 16 weeks, whereas 75% of the
control pigs seroconverted in the Synbiotics PCV2
ELISA as against 25% in the Ingezim PCV ELISA. In
the vaccine A group, 20% of the pigs were shown to
seroconvert by the Synbiotics ELISA and only 9% by the
Ingezim ELISA. This difference between the two
vaccines is possibly due to the higher level of antibodies
induced by vaccine B (1).
There was a positive correlation (r= 0.63) between
seroconversion during the period 16 to 22 weeks and a
positive PCR-PCV2. So, seroconversion using the
Synbiotics PCV2 ELISA can identify PCV2 infections in
the herd. The unvaccinated controls, in which the
Ingezim PCV IgM/IgG ELISA detected only 25%
seroconversion to PCV2, and the Synbiotics ELISA
detected 75% with 77% positive reactions to PCR-PCV2.
The Synbiotic PCV2 ELISA might be a useful tool for
evaluation of vaccine efficacy and for detecting PCV2
infections in pig herds.

5.8 - 11.3 4.8 - 11.1 4.3 - 11.5

vaccine B vs controls; Ingezim ELISA results: % positive samples

range

Table 5

9.2

8.7

1.1

7.3

0 - 13.1

0 - 13.7

0 - 5.1

0 - 12.1

* Fisher’s exact test P=0.0006
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Vaccination against PCV2 in a subclinically infected herd without signs of PMWS
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Introduction
Infections with PCV2 have for two decades caused
substantial losses in form of mortalities and unthrifty
pigs in herds affected by PMWS (1). PCV2 was first
demonstrated in Sweden in 1993, but clinical signs of
PMWS were not observed until 2003 (2). However, the
majority of Swedish herds are considered to be
subclinically infected with PCV2 which may have a
negative effect on productivity. The introduction of
effective vaccines in 2007 has dramatically reduced
clinical symptoms of PMWS, but if there is a general
positive effect on productivity in subclincally affected
herds where there are no signs of PMWS remains unclear
(3,4). Therefore, this study was conducted in order to
investigate if vaccination against PCV2 could improve
growth in a herd where clinical signs of PMWS were
absent.

Results
Seven to 10 days after vaccination, a local swelling (≤ 
5 cm) at the injection site could be seen in nearly all
vaccinated animals. No other adverse reactions were
found and these lesions resolved spontaneously.
Systemic reactions were not observed.
Data on age and back fat thickness at 100 kg was present
for 245 pigs of which 122 (69 gilts; 53 boars) were
vaccinated and 123 (63 gilts; 60 boars) were
unvaccinated controls. Data are presented in table 1. No
significant effect of treatment, or the interaction between
treatment and gender was found.
Table 1. Performance of pigs vaccinated at 3 weeks of
age, or unvaccinated against PCV2
Days at 100 kg (±SD) Vaccinated
Mean
146.3 ± 11.0
Gilts
148.7 ± 8.8
Boars
144.5 ± 12.4
Backfat, mm(±SD)
Mean
10.7 ± 1.9
Gilts
11.5 ± 1.8
Boars
9.7 ± 1.5
N=4
Mortality*
*Post-weaning

Control
147.6 ± 9.5
148.7 ± 8.9
146.4 ±10.1

P
ns
ns
ns

10.4 ± 2.0
10.9 ± 2.2
10.0 ± 1.7
N=1

ns
ns
ns
-
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Conclusions and Discussion
The results indicate that vaccination against PCV2 did
not improve growth performances in a PCV2-infected,
high-health herd with batchwise production where
PMWS had not been diagnosed. This is in accordance
with previous studies (4).
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Materials and Methods
The study was conducted in a high-health 168-sow
purebred Yorkshire nucleus herd, producing both
purebred Yorkshire and Landrace x Yorkshire litters.
The herd was free from mange, swine dysentery,
salmonella, atrophic rhinitis, Aujeszky’s disease and
PRRS in addition to the diseases listed by OIE. Sows
were routinely vaccinated against E. coli-diarrhea and
piglets and breeding animals against M. hyopneumoniae
at 3 and 23 weeks of age, respectively.
The presence of PCV2 had previously been confirmed,
but clinical signs of PMWS were absent (5). Mortality
was 1.1% among weaned pigs and 2.8% among fatteners
during the year (2010) the study was conducted. Strict all
in – all out, batchwise production was employed with 28
sows farrowing every 3rd to 4th week. Piglets were
weaned at 5 weeks of age, but kept in the pen of birth
until 10 weeks of age when they were transferred to an
off-site fattening unit where they were penned by sex.
All pigs were fed a dry-feed consisting of on-farm grown
cereals, soybean meal, synthetic amino acids, minerals
and vitamins.
At three weeks of age, the piglets in every 2 nd litter were
vaccinated intramuscularly in the neck with 2 mL of
Porcilis®PCV (MSD Animal Health). Eighty-four litters
(267 purebred Yorshire piglets) from 3 consecutive
batches were included in the study. The age at 100 kg
was determined, backfat thickness was measured and
mortality was recorded.
Data on age and backfat thickness at 100 kg was
statistically analysed, using analysis of variance. The
statistical model included the effects of treatment

(vaccinated or not), gender, batch, and the interaction
between treatment and gender.
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Introduction
PCV2 is a virus of huge economic significance
worldwide. It is identified as the causative agent of PCVassociated diseases (PCVAD) or also referred to as
postweaning multisystemic wasting syndrome (PMWS).
Globally, the virus has been reported in Canada, US,
several European countries and in Asia. In Malaysia
PCV2 was first identified by the Veterinary Research
Institute in 2004 by RFLP methods followed by the first
case study of PCVAD in 2007 based on clinical features,
histopathology findings and PCR screenings [1]. It is
hypothesized that PCV2 is widely distributed in the
country and that PCV2b is the more dominant subtype
found in Malaysia. Therefore, the objectives of this study
would be to detect PCV2 from selected pig farms and to
genetically characterize the PCV2 found in this study.
Understanding the presence of the virus may contribute
to better vaccination programs against the virus and
disease. At the time the samples were collected, PCV2
vaccines were not available in Malaysia. This study will
represent the complete phylogenetic characterization of
PCV2 reported for the first time in Malaysia from
samples collected in 2007.
Materials and Methods
Sampling and Screening of PCV1 and PCV2 by PCR
Organ samples were collected from 42 pig farms in
Malaysia from animals displaying classic PCVAD
clinical signs. Nucleic acid extraction was done by using
Trizol LS reagent according to the manufacturer’s
protocol. The nested multiplex PCR was carried out as
described previously by Kim et al. 2003[2].
PCR amplification of the complete genome of PCV2
Amplification of the whole genome of PCV2 was carried
out by amplifying two overlapping fragments of the
entire PCV2 genome according to a previously described
method [3, 4].
Nucleotide sequencing, sequencing analysis and
construction of phylogenetic tree
Sequencing of the complete genome of PCV2 was done
in a commercial sequencing facility. Sequence editing
and assembly were done by using ClustalW and BioEdit.
The phylogenetic tree was constructed through the
distance-based neighbor joining method and generated
by using Mega 5 (Biodesign Institute, Tempe, Arizona).
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Results
This study showed that 37 out of 42 farms sampled were
positive for PCV2 by PCR screening. Thirteen whole
genomes of PCV2 isolates from pigs with typical
PCVAD symptoms were successfully sequenced. These
isolates shared 98.3-99.2% similarities with sequences of
isolates from the Netherlands. All thirteen isolates fell
into the same clade as PCV2b isolates from other
countries. Amino acid sequence analysis of the putative
capsid protein (ORF2) of the PCV2 revealed that there
are three clusters found in Malaysia, namely cluster 1C
and 1A/1B. Of interest, three of the isolates had a proline
substitution for arginine or isoleucine encoded at nt.
position 88-89. Eight of the isolates had mutations at the
C terminus of the putative capsid protein suggestive of
higher pathogenicity which may account for the high
reports of PCVAD clinical symptoms in 2007.
Conclusions and Discussion
Findings from this study confirm that PCV2 is widely
distributed in Malaysia and PCV2b is the more dominant
subtype found in this country. Comparable to the PCV2
findings in Malaysia, neighbouring countries such as
Thailand and Indonesia have reported the presence of
PCV2b cluster 1C and cluster 1A/B respectively
suggesting that similar PCV2b clusters as reported in this
study are circulating in these few Asian countries. This
suggests that the swine in this region could be harbouring
the virus from the same source and that there may be a
link between movements of animals by import of
breeders into the country being the route of entry of the
virus.
It is not possible to eradicate the virus from commercial
pigs; however the swine industry in Malaysia can be
safeguarded by control measures implemented
throughout the country. These measures should include
improved biosecurity, disease surveillance; vaccination
as well as enforcement of regulations formulated to
control and prevent the spread of the disease.
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Introduction
To date, the occurrence of multiple genotypes or clusters
of PCV2 viruses have been demonstrated in swine
populations in several Asian countries such as Korea,
Japan, China, Thailand, Malaysia, etc. Nevertheless,
PCV2 status and PCVAD in Vietnam remain unknown.
The current study aimed to investigate an existence and
phylogenetic characterization of PCV2 viruses
circulating in the north of Vietnam.

Figure 1. aximum clade credibility phylogenies of
Vietnamese PCV2 isolates (shown in blue).

Materials and Methods
The study was conducted in 6 six northern provinces of
Vietnam where have high density of commercial pig
farms. Samples (serum = 453, tissues = 50) were first
PCR screened for the presence of PCV2 and then
submitted for full genomic sequencing at Macrogen
(Korea). The final dataset (23 full genomic sequences of
Vietnamese PCV2 and 24 references of known
genotypes/clusters) was analyzed with BEAST package
to infer phylogenetic tree and spatio-temporal diffusion
patterns of Vietnamese PCV2 viruses.
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Conclusions and Discussion
In this first report of PCV2 viruses in Vietnam, the
prevalence of multiple lineages (1A/1B, PCV2d, and
PCV2e) of PCV2b genotype had been demonstrated. The
predominating PCV2e genotype in Vietnam seemed to
be directly introduced from Thailand, lying in a
statistical significance of transmission chains between
Indonesia – China – Thailand – Vietnam.

Figure 2. Location-annotated maximum clade credibility
phylogenies of PCV2e based on ORF2 gene. Branches
were colored according to the most probable location
state of their descendent nodes.
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Results
Maximum clade credibility phylogenies (Figure 1)
showed that all of the Vietnamese PCV2 isolates were
within PCV2b genotype, such as: 1A/1B clusters, PCV2d.
The majority of strains (16/23) were more closely related
to the newly identified PCV2e genotype1 than any of 1A1C clusters. Further reconstruction of spatial dispersion
pattern of that recent described genotype (Figure 2)
suggested that PCV2e might originate from Indonesia
(14 years ago), started spreading to China then was
introduced to Thailand. Later, from Thailand, the viruses
spread and dispersed to a large extent in Vietnam. It was
worth noting that geographic diffusion links were
statically significant.
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Implementing PCV2 vaccination results in reduction of antibiotic use and improved technical results on a Dutch
farrow-to-finish farm
K.Koenders1, N. Wertenbroek2
Veterinary practice Lintjeshof, Nederweert, The Netherlands, 2Boehringer Ingelheim Vetmedica, Alkmaar, The
Netherlands
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Introduction
The antibiotic use in the food producing animals is of a
growing concern for consumers, human health care,
politicians and retail (1, 2). Also the food producing
sector itself is looking for (economical) alternatives for
these treatments. Recently the Dutch government issued
the goal of a 50% reduction on the use of antibiotics by
2013 compared to 2009 (3). One of the tools of reducing
the usage of antibiotics are preventive measurements
such as vaccinations. The objective of this study was to
evaluate the effect of a PCV2 vaccination on the
antibiotic use and the technical performance under field
conditions.

Table 1. Technical results of fattening pigs before and
after implementation of CircoFLEX ®

Materials and Methods
Production data of a 800 sow farm with 5900 fattening
places was retrospectively reviewed for the period March
2009 till November 2010. The fattening pigs on the
farm (PRRS and APP positive, Mycoplasma
hyopneumoniae negative) showed clinical signs of
increased number of runts with enlarged lymphnodes,
lung problems and an increased mortality in the second
half of 2009. Diagnosis was made based on clinical signs,
necropsies of several affected pigs and high virus load of
PCV2 in affected lungs and lymphenodes. In September
2009 the farm started with vaccinating Ingelvac
CircoFLEX® (1 ml) at 3 weeks of age. Continuous flow
data of the fatteners was used for evaluation. For
evaluation and comparison of the antibiotic usage in time,
the standardized method of Defined Daily Dosage (DDD)
of antibiotics used per animal year was applied (4, 5, 6).
Eight months before vaccination (total of 12220 pigs)
were compared to eight months in which only vaccinated
pigs were present on the farm (12090 pigs). The
transition period lasted from November 2009 to February
2010 (5879 pigs) with vaccinated and non-vaccinated
being present in the finishing unit at the same time. The
parameters average daily weight gain (ADWG),
feedconversion (based on energy value), mortality and
antibiotic use were monitored for the fatteners.

Conclusions and Discussion
This retrospective analysis of a Dutch pigfarm
demonstrates that the use of a 1 dose PCV2 vaccine
around weaning can improve performance and reduce the
antibiotic usage. Based on an average feedprice of 0.25
€/kg and a (slaughtered) carcass price of €1,40 an
improved gross margin of > 5€ per CircoFLEX
vaccinated pig was established (ex vaccine). These
results suggest that there are situations where PCV2
vaccination decreases the use of antibiotics and improve
the production and economical performance. Similar
findings are confirmed in other reports (7,8,9).

Results
Comparing non-vaccinated versus Ingelvac CircoFLEX®
vaccinated pigs, the mortality was reduced by 38 % (3.09
vs 1.94%), also the ADWG and the feedconverison
improved in favour of the vaccinated pigs. At the same
time a reduction in antibiotic use by 60 % was observed in
the vaccinated pigs (20.60 vs 8.25 DDD per animal per
year).
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Efficacy of simultaneous use of M+PAC and Porcilis PCV under field conditions
A. Daems1, P. Rabaeys2, B. Janssens1, P. De Herdt1, B. Balis1
MSD Animal Health, Brussels, Belgium, 2 Danis, Koolskamp, Belgium
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Graph 2 shows the ADG. There were statistically
significant differences between Groups 3 and 4 (p<0.05),
but not between Groups 1 and 2.
Graph 2. ADG
400
350

342

352

335
284

300
250
200
150

a,b

a,b

a,b

a

100
50
0
Group 1

Group 2

Group 3

Group 4

Animals in Group 1 weighed 3.3kg more than animals in
Group 3, a 15% increase in bodyweight.
No clinical signs of PCV2 or M. hyopneumoniae
infection were detected in any treatment group.
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Results
Graph 1 shows the PCV2 serology. There is clear
seroconversion in pigs in Groups 1 and 4. There is no
seroconversion in the presence of high levels of MDA, as
has been previously demonstrated by Martelli (2).
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Discussion
This trial demonstrated the compatibility of simultaneous
use of Porcilis® PCV and M+PAC® in terms of efficacy.
These data suggest a way in which herd vaccination
might be simplified and animal welfare improved.
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Materials and Methods
The trial was performed on a 650-sow herd in the
western part of Belgium, in which piglets had been
routinely vaccinated with another PCV2 and M.
hyopneumoniae vaccine at 3 weeks of age.
Porcilis® PCV is a subunit vaccine containing the viral
capsular protein coded by ORF2 of the PCV2 genome,
adjuvanted in X-Solve®. M+PAC® is an inactivated M.
hyopneumoniae vaccine in Emunade®, a dual-action oilin-water adjuvant.
A total of 100 3-week old piglets were randomly
allocated to one of four experimental groups:
Group 1: 25 piglets, vaccinated with a mixture of 2ml
M+PAC® and 2ml Porcilis® PCV injected at a single site
on the right side of the neck. Group 2: 25 piglets,
vaccinated with 2ml M+PAC® and 2ml Porcilis® PCV at
separate sites on the right side of the neck with a dual
vaccinator. Group 3: 25 piglets, vaccinated with 2ml
M+PAC® injected on the right side of the neck. Group 4:
25 piglets, vaccinated with 2ml Porcilis® PCV injected
on the right side of the neck.
All animals were identified individually by ear tag, bled
at 3, 6 and 10 weeks of age and weighed at 3 and 10
weeks of age.
The immune response to Porcilis® PCV was evaluated
using a quantitative in-house ELISA (Boxmeer). Oneway ANOVA was used for the comparison of
bodyweights and ADG. Values of p<0.05 were
considered to be statistically significant.

Graph 1. Mean antibody titers against PCV2

g/d

Introduction
Vaccines against M. hyopneumoniae and Porcine
Circovirus Type 2 (PCV2) are probably the most
frequently used in the pig industry worldwide. As both
vaccines are very often given at weaning, their
simultaneous use would simplify herd management and
improve animal welfare. The simultaneous use of
M+PAC® and Porcilis® PCV has previously been shown
to be safe and efficacious in terms of serology (1). The
object of this trial was to demonstrate that the
simultaneous administration of M+PAC® and Porcilis®
PCV is efficacious in terms of ADG and serological
response.
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Safety of simultaneous use of M+PAC and Porcilis PCV under field conditions
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Materials and Methods
The trial was performed on a 650-sow herd in the
western part of Belgium, in which piglets had been
routinely vaccinated with another PCV2 and M.
hyopneumoniae vaccine at 3 weeks of age.
Porcilis® PCV is a subunit vaccine containing the viral
capsular protein coded by ORF2 of the PCV2 genome
adjuvanted in X-Solve®. M+PAC® is an inactivated M.
hyopneumoniae vaccine in Emunade®, a dual-action oilin-water adjuvant.
A total of 100 3-week old piglets were allocated to one of
four experimental groups:
Group 1: 25 piglets, vaccinated with a mixture of 2ml
M+PAC® and 2ml Porcilis® PCV injected at a single site
on the right side of the neck. Group 2: 25 piglets,
vaccinated with 2ml M+PAC® and 2ml Porcilis® PCV at
separate sites on the right side of the neck with a dual
vaccinator. Group 3: 25 piglets, vaccinated with 2ml
M+PAC® injected on the right side of the neck. Group 4:
25 piglets, vaccinated with 2ml Porcilis® PCV injected
on the right side of the neck.
All animals were identified individually by ear tag and
monitored for signs of local or systemic reactions. Five
pigs of each group were euthanized 10 days after
vaccination and the injection sites examined for
histological changes. (It has previously been shown that
local reactions after vaccination with Porcilis® PCV are
the most significant 10 days after vaccination.) By 42
days after vaccination, all swellings had disappeared (2).
Results
Graph 1 shows the local and systemic reactions after
vaccination. One piglet in Group 3 exhibited an
anaphylactic reaction immediately after vaccination, but
the signs disappeared within five minutes after injection.
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Graph 1. Local and systemic reactions
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Graph 2 shows the infiltration of mononuclear cells and
fibroblasts at the site of injection 10 days after
vaccination.
Graph 2. Histological changes
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Introduction
Vaccines against M. hyopneumoniae and Porcine
Circovirus Type 2 (PCV2) are probably the most
frequently used in the pig industry worldwide. As both
vaccines are very often given at weaning, their
simultaneous use would simplify herd management and
improve animal welfare. The simultaneous use of
M+PAC® and Porcilis® PCV has previously been shown
to be safe (1). The object of this trial was to demonstrate
that the simultaneous administration of M+PAC® and
Porcilis® PCV is safe in terms of local and systemic
reactions.
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Discussion
This trial demonstrated the safety of the simultaneous
use of Porcilis® PCV and M+PAC® with respect to local
and systemic reactions. These data suggest a way in
which herd vaccination strategies might be simplified
and animal welfare improved.
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Efficacy of an inactivated PCV2 vaccine (Circoprime ) in clinical field trials
HW Seo, K Han, Y Oh, C Park, C Chae
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University, swine@snu.ac.kr

Materials and Methods
The commercial inactivated tissue homogenate PCV2
vaccine (Circopirme®; Komipharm, Korea) based on
PCV2 genotype 2b was used in this study. The clinical
field trial was conducted on 3 farms. All three farms
tested seropositive for PRRSV but did not immunize pigs
against PRRSV.
Pigs in the vaccination group (n = 30) were vaccinated
with inactivated PCV2 vaccine at 7 and 21 days of age,
and pigs in the non-vaccination group (n = 30) remained
unvaccinated. Blood samples from each pig were
collected for serologic test and quantification of PCV2
DNA by real-time PCR. The weight of each pig and feed
consumption was measured for estimating ADG and
FCR. For statistical analysis, Student’s t-test and MannWhitney test were used for compare the growth
performance, serology, and viremia between two groups.
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Table 1. ADG and FCR in vaccinated animals and
control animals on three farms (P<0.05 a).

Farm A
Farm B
Farm C

Vaccinated
ADG
FCR
a
0.52±0.10
2.01
0.65±0.10 a
1.86
a
0.52±0.07
1.83

Control
ADG
0.45±0.06
0.58±0.06
0.42±0.08

FCR
2.29
2.10
2.42

Conclusions and Discussion
The present study demonstrated that the two-dose
vaccination schedule for inactivated PCV2 vaccine is
efficacious for controlling PCV2 infections. A two-dose
schedule for inactivated PCV2 vaccine improves average
daily gain from birth to 16 weeks of age, antibody
production, serum PCV2 load, and lymph node lesions in
clinical field trials.
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Results
Anti-PCV2 IgG’s levels were significantly higher among
vaccinated animals than control animals on all three
farms at 3, 5, and 7 weeks of age. Vaccinated animals
had a significantly lower number of genomic copies of
PCV2 than control animals at 7, 10, 16 weeks of age
(Figure 1). The ADG between 5 and 16 weeks of age was
significantly greater in vaccinated animals compared
with control animals on all 3 farms (Table 1).

Figure 1. Mean group anti PCV2-IgG antibody response
and log10PCV2 DNA load in blood in farm A (P<0.05*,**).
Mean log10 PCV2 genomic
copies/ml

Introduction
Porcine circovirus associated diseases (PCVADs),
caused by porcine circovirus type 2 (PCV2), has been
recongnized as the most important economical disease in
the global swine industry (1). Since PCV2 vaccines were
introduced into the world market in 2006, vaccination
has become an important tool. Several commercial PCV)
vaccines are currently available in the global market (2).
But, a piglet-specific commercial inactivated PCV2
vaccine has not been developed and registered in most
countries yet. The objective of this study was to evaluate
the efficacy of commercial inactivated PCV2 vaccine
following the vaccination of piglets at 1 and 3 weeks of
age using clinical field trial.
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Effects of an inactivated PCV2 vaccine (Circoprime ) on PCV2 virus shedding in semen from experimentally
infected boars
HW Seo, K Han, Y Oh, C Park, C Chae
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University, swine@snu.ac.kr

Materials and Methods
The commercial inactivated tissue homogenate PCV2
vaccine based on PCV2 genotype 2b was used in this
study (Circopirme®; Komipharm, Korea). PCV2b
isolated from superficial inguinal lymph node was used
as inoculum. At 8 month of age, boars were randomly
divided into three groups. The boars in group 1 were
immunized with inactivated PCV2 vaccine with two 2.0
mL doses at 3 week intervals and then, 3 weeks after
vaccination, the boars were inoculated with PCV2b
intranasally (3 mL) with a titer of 104.5 TCID50 per
mL. The boars in group 2 were inoculated with PCV2b
intranasally (3 mL) with a titer of 104.5 TCID50 per
mL. The boars in groups served as negative controls.
Blood samples and semen from each pig were collected
at multiple time point for serologic test, viral isolation,
and quantification of PCV2 DNA by real-time PCR.
ANOVA with a post hoc Tukey's test was used to
compare the PCV2 quantification and serology among
groups.
Results
The number of genomic PCV2 copies in serum and semen
samples was significantly decreased in vaccinatedchallenged boars compared to non-vaccinated-challenged
boars from 7 to 60 days post inoculation (Figures 1 and 2).

Figure 1. Mean group log10PCV2b DNA load in blood
from the different treatment groups (P<0.05*).
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Figure 2. Mean group log10PCV2b DNA load in semen
samples from the different treatment groups (P<0.05*).
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Introduction
Porcine circovirus type 2 (PCV2) is associated with a
number of diseases or syndromes collectively named
porcine circovirus-associated disease (PCVAD) (1).
PCV2 can be excreted in semen from infected boars.
Recently, transmission of PCV2 to sows through
artificial insemination has also been demonstrated with
semen spiked with PCV2 (2). A reduction in PCV2
shedding as a result of vaccination is important because
transmissibility of PCV2 via semen to gilts or sows
occurs in a dose-dependent manner. Therefore, the
objective of the present study was to determine the effect
of PCV2 vaccination on the shedding of PCV2 virus in
the semen of experimentally infected boar.
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Conclusions and Discussion
The present study demonstrated that vaccination of boars
was unable to prevent subsequent shedding of wild-type
PCV2, but significantly decreased the amount of PCV2
DNA shedding in semen in challenged boars. Therefore,
it is strongly recommended that boar are immunized with
the PCV2 vaccine regularly to keep reducing the amount
of PCV2 DNA shed in semen
Acknowledgements
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Prevalence of porcine circovirus type 2 in Taiwan from 2008 to 2011
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2
School of Veterinary Medicine, National Taiwan University, Taipei, Taiwan
Introduction
Porcine circovirus type 2 (PCV2) is a non-enveloped,
circular single-stranded DNA virus belonging to the
genus Circovirus of the family Circoviridae.
Phylogenetic studies based on open reading frame 2
(ORF2) region of PCV2 isolates reveal that the virus has
been divided into two major genotypes: PCV2a and
PCV2b (1). PCV2a and PCV2b contain five clusters
(2A–2E) and three clusters (1A–1C), respectively. In
recent years, PCV2 has become a major swine viral
pathogen and its associated diseases cause significant
economic losses to the global swine industry. The aim of
this study was to investigate the genetic diversity of
PCV2 in Taiwan from 2008 to 2011.
Materials and Methods
A total of 191 Taiwanese isolates were collected from
PWMS-affected or non-PMWS pigs from 2008 to 2011.
Complete genome of each isolate was amplified by PCR
(1).The PCR-amplified DNA fragments were sequenced
by the direct sequencing method as previous study (2).
The 191 Taiwanese PCV2 isolates were classified into
PCV2a and PCV2b as Olvera definition (2).

Table 1.
Genotyoe

Cluster

PCV2a

2A
2B
2C
2D
2E

Total
PCV2b

Total

1A
1B
1C

2008

Year
2009 2010

2011

Total

5

2

4

2

13

1
6
9
27
3
39

4
6
5
48
2
55

3
7
10
33
2
45

1
3
8
21
1
30

9
22
32
129
8
169

References
1. Chun, W. et al.: 2004, J Vet Med Sci 66: 469
2. Olvera, A. et al.: 2007, Virology 357: 175
Acknowledgement
The authors are grateful to Dr. Wei-Ming Chang for his
excellent technical recommendation.

June 13 (Wed)

Discussion
Our study revealed that the 191 PCV2 isolates were
divided into two genotypes, PCV2a and PCV2b. PCV2b
was the most commonly genotype isolated from 2008 to
2011. We did not obtain any cluster 2A, 2C and 2D
isolates of PCV2a from 2008 to 2011. Previous study
indicated that greater variations in ORF2 (2), which
might influence viral virulence. Further study will be
important for identifying the varied genetic and
infectious factors associated with the pathogenesis of
PCV2a and PCV2b in pig population in Taiwan.
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Results
Among the 191 Taiwanese PCV2 isolates, 11.5% (22/191)
were the PCV2a genotype and 88.5% (169/191) were the
PCV2b genotype (Table 1). The isolation frequency for
each cluster was 6.8% (13/191) for cluster 2B, 4.7%
(9/191) for cluster 2E, 16.7% (32/191) for cluster 1A,
65.6% (129/191) for cluster 1B, and 6.2% (8/191) for
cluster 1C (Table 1). No cluster 2A, 2C and 2D of
PCV2a isolates were obtained from 2008 to 2011 in this
study.
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Influence of PCV2 piglet vaccination on carcass conformation, uniformity and carcass price of slaughter pigs

1

Filip Van Looveren1, Eva De Jonghe2, Peggy De Backer2
Aveve veevoeding, Merksem, Belgium, 2SCS Boehringer Ingelheim Comm.V., Brussels, Belgium

Introduction
The aim of this study was to investigate the influence of
vaccination against Porcine CircoVirus type 2 (PCV2) on
the carcass conformation, uniformity and carcass price.
Materials and Methods
The study was conducted in a multi-site system. Four
batches of weanling piglets, all originating from one sow
farm, were delivered to one nursery farm between
26/04/2010 and 07/06/2010. Upon arrival, half of the
piglets of each batch were randomly allocated to the
MYCO group and vaccinated against Mycoplasma
hyopneumoniae with Ingelvac MycoFLEX® (1ml, IM).
The others were allocated to the MYCO+CIRCO group
and vaccinated against Mycoplasma hyopneumoniae and
PCV2 with a mixture of Ingelvac MycoFLEX ® and
Ingelvac CircoFLEX® (1ml + 1ml, IM). In total, 1254
piglets with an average weight of 7.84 kg and 1260
piglets with an average weight of 7.68 kg were included
respectively in the MYCO and MYCO+CIRCO group.
After leaving the nursery, the majority of the pigs (1128
MYCO pigs and 1128 MYCO+CIRCO pigs) were
fattened in 7 fattening farms, each receiving a
comparable number of pigs of both treatment groups. All
animals were slaughtered in the same slaughterhouse and
the different groups were distinguished by means of an
extra tattoeage number. Not all animals could be
identified and assigned to the respective treatment groups
at the slaughter line. Therefore individual carcass
conformation parameters, carcass prices and slaughter
dates were collected for 1066 MYCO and 1044
MYCO+CIRCO pigs. To standardize for price
fluctuations in time, the difference between the obtained
and standard carcass price valid at slaughter (1) was
calculated for each pig, resulting in a surplus paid per
kilo carcass weight because of superior quality.
Results
Table 1 shows the average and standard deviation of the
carcass conformation parameters. The carcass payment is
based on the corrected Meat Building Index (MBIc), an
index based on the conformation parameters. This
resulted in an average surplus carcass price of
+0,0125€/kg in favour of the MYCO+CIRCO pigs.
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Table 1. Carcass conformation parameters in the MYCO
(n=1066) and MYCO+CIRCO (n=1044) group
Avg ± Std.Dev.
MYCO
MYCO+CIRCO
Carcass weight (kg)
89.95±9.95
91.26±8.87*
Ham width (mm)
205.62±19.63 208.01±15.11*
Ham angle (°)
48.23±6.30
47.79±5.48*
Loin muscle thickness
64.33±8.81
64.88±7.24
(mm)
Back fat thickness
12.99±3.28
12.87±2.98
(mm)
Lean meat (%)
60.48±5.96
60.96±4.53*
Type index
2.08±0.36
2.03±0.33*
MBIc
4.03±0.76
3.93±0.68*
Conclusions and Discussion
Table 1 shows a statistically significant better average
carcass weight, ham width, ham angle, lean meat%, type
index and MBIc and a lower standard deviation
(indicating a better uniformity) for all parameters in the
MYCO+CIRCO group. This results in a higher carcass
price of 0.0125€/kg or a surplus of 1.14€ per slaughter
pig, obtained for superior carcass quality. To calculate
the total benefit of the Ingelvac CircoFLEX® vaccination,
other parameters such as mortality and average daily
gain have to be taken into account. Because of the multisite character of the study, it was impossible to follow all
animals until slaughter and to calculate exact values for
these parameters. However, the significant higher
average carcass weight in the MYCO+CIRCO group
(+1.31 kg) with a slightly shorter wean-to-slaughter
period (177.4 days for the MYCO+CIRCO and 178.1
days for the MYCO group) indicates a higher average
daily gain. A follow-up of mortality in 3 out of the 7
fattening farms showed a difference in mortality of 5.7%
between the MYCO (37/570 pigs or 6.5%) and
MYCO+CIRCO group (5/601 pigs or 0.8%).
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A comparison of post-vaccination injection site lesions for combination
PCV2 / Mycoplasma hyopneumoniae vaccinations
Brian Payne1, Greg Cline1
Boehringer Ingelheim Vetmedica, St. Joseph, MO, United States
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Introduction
Porcine circovirus type 2 (PCV2) and Mycoplasma
hyopneumoniae (M.hyo) combination vaccines are
relatively new to the marketplace. The objective of this
study was to compare injection site reactivity of two
commercially available PCV2 and M. hyo combination
vaccines.
Materials and Methods
Pigs were housed in a 2,400 head commercial wean-tofinish facility. A total of 960 pigs (3 weeks of age) were
utilized in three replicates. For each replicate, 320 pigs
with no esthetic or palpable lesions on the right side of
the neck were entered into the trial on day -1. Pigs were
tagged in the left ear with radio frequency identification
(RFID) tags and allocated to pens by treatment and were
blocked by sex and weight. All treatment groups were
comingled in pens (80 pigs/pen). The vaccination
protocol is described in Table 1. All pigs were picked up,
restrained, and injected in the right neck with an 18g x
5/8” needle. Needles were changed every 15 pigs per
treatment group to mimic standard field conditions.
Table 1. Vaccination Protocol

DPI
d7
d17
d24*

Percent of pigs with lesions, %
Control Trt 1
Trt 2
0.83%a
0.48%a
7.64%b
(1/120)
(2/421)
(32/419)
0.0%a
0.24%a
7.64%b
(0/120)
(1/421)
(32/419)
0.0%a
0.0%a
57.4%b
(0/120)
(0/385)
(221/385)

P-value
P<0.0001
P<0.0001
P<0.0001

Rows with different superscripts differ significantly
(Fisher’s exact test)
*One pen was accidently not evaluated so data does not
exist on d24 for pigs in that pen.
For the three replicates, the range of greatest lesion
diameter was 20.89 mm (only one pig had a lesion),
20.89-31.80 mm, and 89.00-109.29 mm for the controls,
treatment 1 and treatment 2, respectively.
Conclusions and Discussion
Under the conditions of this study, there was no
difference (P>0.10) in injection site lesions between pigs
vaccinated with Treatment 1 compared to saline, but
Treatment 2 had a significantly greater (P<0.0001)
number of injection site lesions at days 7, 17, and 24
post-vaccination as compared to Controls and treatment
1. Combination PCV2/M. hyo vaccines differ in the
extent of injection site lesions induced post-vaccination.
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Palpations of the right side of the neck were completed
on d 7, 17, and 24. Pigs with palpable lesions were
picked up, lesions were circumscribed with black ink and
with a digital caliper, and the greatest diameter and
diameter perpendicular to the greatest diameter of the
lesion were measured. Data from the three replicates was
pooled for analysis.
Results
The rate of palpable lesions is in table 2.
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Treatment
n
Dosage
Doses
Control/Saline
40
2ml
2 (d0,d17)
Treatment 1*
140‡
2ml
1 (d0)
Treatment 2**
140†
2ml
2 (d0,d17)
®
®
*Ingelvac CircoFLEX-MycoFLEX (Boehringer
Ingelheim Vetmedica, Inc, St. Joseph, MO)
** Circumvent® PCV M (Merck Animal Health, Summit,
NJ)
‡: 141 for replicate 3; †: 139 for replicate 3

Table 2. Palpable lesion rate by days post injection (DPI)
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Introduction
Combination vaccines are advantageous since they
reduce the number of injections required. Presently,
only two USDA approved combination Porcine
circovirus type 2 (PCV2)-Mycoplasma Hyopneumoniae
(M. Hyo) vaccine products are available in the U.S.
market. The objective of this study was to compare
injection site lesions in pigs vaccinated with USDA
approved combination products to pigs injected with
saline.
Materials and Methods
The study was conducted in a commercial nursery
facility located in the Midwest. Pigs (n=69) were
randomly chosen and all injections administered at the
sow farm were given in the left side of the pig’s neck.
Pigs were palpated at weaning (3 wks of age= d-1), to
verify pig’s necks were free of lesions. Pigs were
randomly assigned to one of three treatments and
randomly assigned to pens. All treatments were present
in each pen (12 barrows and 11 gilts/pen). Treatments
consisted of: 1) Saline injection, 2 ml IM, on d 0 and 21,
2) Ingelvac® CircoFLEX-MycoFLEX® (FLEX;
Boehringer Ingelheim Vetmedica, Inc.), 2 ml IM, on d 0,
and 3) Circumvent® PCV M, (Merck Animal Health),2
ml IM, on d 0 and 21. Pigs were evaluated for injection
site lesions on d 1, 2, 3, 7, 14, 21, 22, 23, 28, 35, and 41.
All pigs were individually evaluated by an observer
blinded to treatment. If a palpable lesion was identified,
the length and width of the lesion was measured with a
vernier caliper. On d 41 of the trial, all pigs were
transported to the Iowa State Diagnostic Laboratory,
euthanized, and evaluated for gross and histological
lesions. All laboratory evaluators were blinded to
treatment. If a lesion was grossly identified, the right side
of the neck was serially sliced to observe for gross visual
signs of inflammation and samples were taken for
histological examination and confirmation.
Results
The percent of pigs identified with injection site lesions
is shown in Table 1. The average area of the injection
site lesions in pigs vaccinated with Circumvent PCV M
was 4619 mm2 and ranged from 320 to 11,186 mm2. The
number of gross and histopath lesions are shown in table
2. Only one antemortem, and no post-mortum lesions
were identified in pigs vaccinated with FLEX.
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Table 1. Number of pigs with injection site lesions
Treatment
Day
Saline
FLEX
PCV M
P-value1
d1
0/23
0/23
0/23
d2
0/23
0/23
0/23
d3
0/23
0/23
0/23
d7
0/23
0/23
0/23
d 14
0/23a
0/23a
8/23b
0.0001
d 21
1/23
0/23
1/23
0.60
d 22
1/23a
0/23a
7/23b
0.002
d 23
0/23a
0/23a
9/23b
<0.0001
d 28
1/23a
1/23a
16/23b
<0.0001
d 35
0/23a
0/23a
10/22b
<0.0001
a
a
b
d 41
0/23
0/23
3/22
<0.0001
1
Fisher’s exact test; Rows with different superscripts
differ, P<0.05
Table 2. Number of pigs with post-mortem lesions.
Treatment
Lesions
Saline FLEX PCV M P-value1
Gross
1/23a
0/23a
15/22b
<0.0001
2
a
a
Histopath
1/1
0/0
15/15b
<0.0001
1
Fisher’s exact test; Rows with different superscripts
differ, P<0.05
2
All lesions confirmed to be granulamatous
Conclusions and Discussion
Combination vaccine products appear to differ in their
tissue reactivity. Under the conditions of this study,
injection site lesions in pigs vaccinated with FLEX did
not statistically differ from saline injected pigs at the
time points measured. Injection site lesions in
Circumvent PCV M vaccinated pigs differed from FLEX
and saline injected pigs on study days 14, 22, 23, 28, 35
and 41. Post-mortem evaluation detected a greater
prevalence in injection site lesions than antemortem
palpations in pigs vaccinated with PCV M on d 41.
Vaccinating pigs with FLEX was no more reactive than
saline.
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Introduction
Combination vaccine products minimize the number of
injections required. The primary objective of this study
was to compare the relative injection site reactivity and
performance of pigs vaccinated with Ingelvac®
CircoFLEX-MycoFLEX to pigs vaccinated with
Circumvent® PCV M in the nursery.
Materials and Methods
This study was performed at a farrow to finish research
facility. At weaning (3 wks of age), 360 pigs were
weighed, tagged and palpated to verify absence of
lesions on the right side of the neck. Pigs, of mixed sex,
were housed with 5 pigs/pen. Pigs were blocked by
weight and pens were randomly assigned to one of 2
treatment groups: A single injection of Ingelvac®
CircoFLEX-MycoFLEX™ (FLEX) at 3 weeks of age or
2 injections of Circumvent® PCV M (PCV M) at 3 and 6
weeks weeks of age. The trial timetable is shown in
Table 1.
Table 1. Timetable of trial events.

Event, trial day
Treatment Weaning Vaccinationa Lesion palpationb
FLEX
d -1
d0
d2, 14, 20, 23, 28
PCV M
d -1
d0, 21
d2, 14, 20, 23, 28
a.

Each vaccination performed with new needle on right
side of neck by blinded third party with each pig
individually restrained.
b.
Observed by site staff blinded to treatment.

Days Post
FLEXa
PCV Mb
P-valuec
Injection
d2
0 (0/36)
5.56 (2/36)
0.49
d7
0 (0/36)
2.78 (1/36)
1.00
d14
0 (0/36)
33.33 (12/36)
0.0002
d20
0 (0/36)
13.39 (5/36)
0.054
d23
0 (0/36)
41.67 (15/36)
<0.0001
d28
0 (0/36)
77.22 (26/36)
<0.0001
a.
Pigs vaccinated with MycoFLEX-CircoFLEX at
weaning
b.
Pigs vaccinated with Circumvent PCV M at weaning
and d 21 post-weaning
c.
Treatment means compared using Fisher’s Exact Test
Conclusions and Discussion
Under the conditions of this study, Circumvent PCV M
has significantly more injection site reactivity than
Ingelvac CircoFLEX - MycoFLEX as measured by the
presence of cervical lesions following both the first and
second injections. Additionally, ADG was improved 0.06
lb/d from d 14-28 and 0.026 lbs/d over the 28 d trial
period. This study supports previous work in the safety
of the FLEX vaccines. 1,2,3.
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Results
No cervical lesions were observed in the FLEX
group throughout the 28 day study. Post-injection
cervical lesions were observed in the PCV M group and
were statistically significant at the pen level at d14, d23,
and d28 compared to pigs vaccinated with FLEX (Table
2). Pigs vaccinated with FLEX had greater (P=0.023)
d14-28 ADG compared to pigs vaccinated with PCV M
(1.107 vs. 0.957 lbs/d). Gain was not different between
treatment groups on d0-14 (P=0.749) and d0-28 (P=0.126).
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When palpable lesions were observed, lesions were
measured to the nearest mm using a vernier caliper.
Research site staff, blinded to treatment, conducted all
lesion observations. No injections other than
vaccinations were allowed throughout the 28 day trial
period. Pen weights were taken on d -1, 14, and 28 of
the trial.

Table 2. Percent of pens containing at least one pig with
measurable injection site swelling.
Treatment
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Materials and Methods
A 300-sow farrow to finish farm with previously
diagnosis of PMWS was selected. At weaning (21±3
days old) six consecutive batches of piglets were
randomly assigned to vaccinated (V, n=353) or none
vaccinated (NV, n=350) groups. Piglets of V groups
received one dose of PCV2 killed baculovirus vector
vaccine at weaning and NV a placebo. Piglets were bled
at 21, 42, 63, 91, 112, 133 and 154 days. Ten pools of 6
pigs in each group at each sample time were analyzed by
quantitative RT-PCR according to Olvera et al. (3).
PCV2 loads were log10 transformed and an ANCOVA
analysis was applied including age as a co-variant.
Differences in proportion of positive pigs (>107 DNA
copies/ml serum) in each treatment group were evaluated
with Fisher exact-test. Clinical examination and necropsy
of all dead piglets were performed in a weekly interval.
Results
The qRT-PCR revealed a similar virus load in both
groups at 21 and 42 days-old. In addition the mean serum
viral load increased in both groups from 42 to 112 days
old. However, NV group showed higher mean log10 than
V group. Statistical significant differences were detected
between groups (p<0.005) (Graphic 1). PCV2 load was
bellow 107 DNA copies/ml in all V samples. On the
other hand 9 pooled serum samples of NV group were
positive (>107 DNA copies/ml). Peak levels of positive
samples were observed at 112 day-old (60%). These
proportions of positive samples were statistical different
between groups (p<0.005).
No clinical signs, gross or microscopic lesions associated
with PWMS were observed during the study.
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Graphic 1. log10 mean DNA copies/ml of PVC2 in both
groups
8.00
NV
7.00
V
Mean Viral Load (Log10)

Introduction
Porcine circovirus 2 (PCV2) is associated with
Postweaning Multisystemic Wasting syndrome (PMWS)
and porcine circovirus associated disease (PCVAD). Age
of infection, virus load and coinfections are determinants
for clinical disease (2) At herd level, a threshold of 10 7
copies of PCV2/ml has been proposed as an indicator of
PMWS (1, 2, 3). Further, vaccination against PCV2
reduced clinical manifestations and enhanced ADG and
FC by reducing virus load (1, 2). Plenty of PCV2 vaccine
studies have been focused on the effect of clinical
including mortality and productive parameters, however
few of them on virus load from weaning to fattening
period. The aim of this study was to analyze the virus
load dynamic in vaccinated and unvaccinated animals in
a herd with subclinical PCVAD.
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Conclusions and Discussion
The increase in virus load at 112 day-old in NV group
could be indicated the highest risk for development of
PWMS (1). However, no clinical sign or microscopic
lesion was observed in any pig of this group,
emphasizing the importance of age and active infection
on the clinical signs. In this study, peak of virus load was
observed at older ages compared with previous studies (1,
2). In conclusion, vaccination against PCV2 significantly
reduces virus load in V group. In addition, no clinical
signs, or microscopic lesions of PMWS were observed in
both groups. The reduction of virus load could be
considered as a positive effect of vaccine on the
infectious pressure of PCV2 at the herd level.
References
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2. Kixmöller et al.: 2008, Vaccine 26:3443.
3. Olvera et al.: 2004, J Virol Methods 117:75.
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Introduction
Porcine circovirus type 2 (PCV2) is the critical pathogen
in the development of porcine circovirus-associated
disease (PCVAD) that causes serious economic loss in
the pig industry. PCVAD is characterized clinically by
depression, chronic pneumonia and weight loss between
8~16 weeks of age. In Taiwan, the unique environment,
limitations of facilities and endemic diseases, such as
pseudorabies and classical swine fever, exacerbate
production performance in farms with PCVAD. Many
reports have indicated the effectiveness of using the
PCV2 ORF2 subunit vaccine in controlling PCVAD. The
purpose of this experiment was to evaluate the efficacy
of Ingelvac CircoFLEX® (Boehringer Ingelheim
Vetmedica, Inc.) in PCVAD control on a large pig farm
in Taiwan.
Materials and Methods
The field trial was conducted in a large farrow-to-finish
farm with a PCVAD history since November, 2010. A
batch
of
experimental
pigs
(N=1012)
was
intramuscularly vaccinated with PCV2 vaccine once
(1mL) at 21 days of age, and compared with
unvaccinated pigs. The percentage of the pigs with
wasting syndrome, which means loss of body weight
beyond 30% of the average, mortality rates, and the
weight to market were evaluated at the nursery and
fattening stages, respectively. Additionally, the impact of
the vaccine on growth performance was recorded after
the preliminary test and followed by a massive
vaccination campaign starting in January 2011.

Figure 2. Monthly mortality of pigs during the nursery
and fattening periods before and after the massive
vaccination with the PCV2 vaccine (arrow) on the trial
farm.
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Conclusions and Discussion
Pig mortality/wasting rates and growth performance
were significantly improved and the expenditure of drugs
in disease control was markedly reduced after PCV2
vaccination. In a previous study, pigs vaccinated against
PCV2 had significantly lower viremia rates and less viral
loads compared with non-vaccinated pigs at 12 weeks of
age [1]. These results indicate that the PCV2 subunit
vaccine can efficiently control PCVAD.
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Results
In the preliminary test there were 10.4% and 7.0%
decreases in death/wasting pigs during the nursery and
fattening periods of vaccinated pigs compared to the nonimmune pigs (Figure 1A). The mean body weight to
market (200 days of age) in the immunized group was
8.07 kg heavier than that of the non-vaccinated control
group (Figure 1B). Four months after the massive
vaccination of the PCV2 vaccine was applied on the farm,
the average monthly mortality of weaned pigs was
significantly reduced from 6.41± 1.31% (annual average
of 2010) to 1.86± 0.21 % (May~ December, 2011) (Figure
2).

Figure 1. Performance of the mortality and wasting rates
(A) and body weight (B) in the finishing phase.
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Introduction
PCVAD has been observed in Australia (1). It has been
shown that vaccination effectively controls PCVAD (2 &
3). The objective of this study was to evaluate the effect
of a sub-unit PCV-2 vaccine in a herd with mild PCVAD.
Ingelvac CircoFLEX® was used and it’s efficacy
evaluated in terms of growth performance and number of
deaths/condemned.
Materials and Methods
This study was conducted in a 2,600 sow farrow to finish
herd in Victoria. At the time of the study, the creep and
weaner ration had 400 ppm of oxytetracycline and 50
ppm of tylosin in the grower rations. An average of 4%
post weaning mortality and condemned was the norm.
Clinically the only overt signs would be an occasional
incline in the incidence of PDNS and uneven growers.
PCV-2 was diagonsed by both IHC in tissues and
viremia via qPCR from sera.
The co-mingled study involved 3 week batches of pigs
(2,904 pigs). The pigs were selected randomly, either
vaccinated at 2 weeks of age with 1ml of Ingelvac
CircoFLEX® vaccine (Vac) or left unvaccinated
(Control).
Pigs were individually weighed at vaccination, transfer
(9 weeks old), and pre-market (18 weeks old).
Mortalities during the study were recorded. The growth
differences were analysed with the Student t-test and
mortalities with chi-square (Statistica V 9.0).
Results
Table 1 shows the weight and growth rates for both
control and vaccinated pigs.
Table 1. Weight and growth performance of vaccinated
and control pigs per batch.
Batch 1
Control
No. of Pigs

Vac

Batch 2
Control

Vac

Batch 3
Control

Vac

483

486

511

526

440

458

2 wk Wt (kg)

4.80 a

4.85 a

4.59 a

4.66 a

4.69 a

4.75 a

9 wk Wt (kg)

18.67 a

19.64b

17.71 a

19.01b

18.66 a

19.88b

18 wk Wt (kg)

65.68 a

68.12b

65.89 a

67.69b

65.85 a

68.11b

2-18 wk ADG*

0.544 a

0.565b

0.547 a

0.563b

0.546 a

0.566b

by 1.15 kg (p<0.01) and 2.11 kg (p<0.01), at 9 weeks
and 18 weeks of age respectively.
The data was pooled and Figure 1 illustrates that
vaccinated pigs grew significantly faster than the control
from 2 weeks to 18 weeks of age by 0.019 kg/day
(p<0.01).
Figure 1. Average Daily Gain (kg/day) from 2-18 weeks
of age.
Histogram of CX END ADG; categorized by Var1
FINAL Combined - Mortality and Culls 22v*2774c
Var1: CX CX END ADG = 1363*0.1*normal(x, 0.5456, 0.0816)
Var1: VX CX END ADG = 1405*0.1*normal(x, 0.5645, 0.0767)
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Although there were more recorded pigs that died or
condemned in the control group (N=70) than in the
vaccinated group (N=51), mortality was not significantly
different, p= 0.05693.
Discussion
Pigs vaccinated with Ingelvac CircoFLEX® were
consistently heavier at 9 weeks of age (1.15 kg), 18
weeks of age (2.11 kg) and had a significant growth
improvement of 0.019 kg/day.
References
1. MA O’Dea, et al. (2011). Aust. Vet J 89, No.4, 122
2. G Pollock, et al. (2011) Proc Int Symp Emerging and
Re-emerging pig Ds, 48
3. S Megson, et al. (2011) Proc Int Symp Emerging and
Re-emerging pig Ds, 175

* ADG = Average daily Gain as kg per day and different superscripts
within the same row and within each batch indicates significance at
P<0.01
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Materials and Methods
In total, 150 blood samples were collected in 5
commercial farms located in West-Flanders, Belgium. In
each farm, 5 lactating sows and 5 piglets of each sow
were sampled 3 weeks post farrowing. Piglets were
unvaccinated against PCV2 at the time of sampling and
cross-fostered piglets were excluded. In none of the
farms PCV2 sow vaccination was applied. The serum
samples were analysed for PCV2 antibodies with the
Serelisa® PCV2 Ab Mono Blocking ELISA (Synbiotics
Corp). The results are expressed in log2 titers and
samples with an antibody level below the detection limit
are shown as zero.

15
14

FARM 1

FARM 2

FARM 3

FARM 4

FARM 5

13
12
11
10
9
8
7
6
5
4
3
2
1
0
Farm (Piglet(P)/Sow(S))

1-P
3-S

1-S
4-P

2-P
4-S

2-S
6-P

3-P
6-S

Table 1. Percentage of piglets with ‘high’ (> 10 log2)
and ‘low to medium’ (< 10 log2) MDA titers
Log2 PCV2
< 10 log2
 10 log2
antibody titer
(% samples)
(% samples)
Farm 1
40.0
60.0
Farm 2
0.0
100.0
Farm 3
48.0
52.0
Farm 4
24.0
76.0
Farm 5
72.0
28.0
Total
36.8
63.2
Conclusions and Discussion
High MDA levels were commonly observed in 3 week
old piglets. Ingelvac CircoFLEX® can be used as a single
dose in these situations as it has been shown to break
through high levels of MDA (1,3). However, following
label recommendations, the other subunit piglet vaccine
should be applied twice. These results are in accordance
with an earlier publication of Schillebeekx et al. (5).
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Results
Figure 1 shows the variability in PCV2 antibody levels
of all sampled animals. Each square indicates the
antibody titre of a sow, each dot indicates the titre of a
piglet. The dots (piglets) and the square (sow) on the
same vertical line belong to the same litter and all
animals belonging to one farm have the same colour. The
median and interquartile range was 12.54; 11.37 to 12.97
and 11.22; 8.90 to 12.15 for sow and piglet antibody
titres, respectively. Table 1 indicates the percentage of
piglets with ‘high’ (>10 log2) and ‘low to medium’ (<10
log2) MDA titers. In total, 63.2% of the piglets showed
‘high’ MDA levels and piglets with ‘high’ MDA levels
were present in each of the farms (from 28% in farm 5 to
100% in farm 2).

Figure 1. PCV2 antibody levels of sows and their
offspring in 5 commercial farms

Log2 PCV2 antibody titer (Synbiotics ELISA)

Introduction
PCV2 piglet vaccination has become a global routine
over the last years. Since the beginning of vaccine use, it
has been discussed if vaccines work effectively in the
presence of high levels of maternally derived antibodies
(MDA). It has been repeatedly demonstrated that
Ingelvac CircoFLEX® is efficacious in the presence of
high MDA levels (1,3). However, for another subunit
PCV2 piglet vaccine a possible interaction has been
reported (2). In case of high levels of MDA, this vaccine
has to be applied twice (6). Martens et al. (4) classified
antibody levels > 10 log 2 as ‘high’. The objective of this
study was to investigate the prevalence of piglets with
high MDA levels under field conditions.
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Introduction
The American Association of Swine Veterinarians
(AASV) Production Animal Disease Risk Assessment
Program (PADRAP) is a web-based program that offers
a set of risk assessment surveys being used by
veterinarians who are members of the AASV. AASV
members use PADRAP to help producers systematically
assess risk factors that may be associated with clinical
outcomes. Completed surveys are added to the dataset of
surveys. One of the surveys included in PADRAP is the
porcine reproductive and respiratory syndrome (PRRS)
Risk Assessment for the Breeding Herd. The aim of the
study was to categorize questions in version 2 of that
survey as important or unimportant for classifying herds
according to whether they reported clinical PRRS
outbreaks in the previous 3 years.
Materials and Methods
Surveys from 896 sow herd sites in the United States and
Canada completed between March 2005 and March 2009
were included in the analysis. The survey contained a
large number of questions with a complex correlation
structure among the questions where responses for
several questions were dependent upon responses to
others. To overcome these issues, an approach was
developed using a series of statistical methods including
random forest, principle component analysis, logistic
regression and receiver operating characteristic (ROC)
analysis to classify the herds using the questions in the
survey as explanatory variables. Questions were ranked
by importance and systematically excluded from least to
most
important.
Questions
excluded,
without
significantly affecting the performance of the model for
classifying herds were categorized as unimportant.
Results
After first removing questions with the lowest Gini score
in multiple of tens a significant decrease in area under
the curve (AUC) (-0.02, p < 0.01) occurred when the 40
questions with the lowest Gini score were excluded but
no significant decrease in AUC (0.00, p = 1.00) when 30
were excluded. Thus we further studied the questions
with the 31st to the 39th lowest Gini score by removing
them one at a time. Model summaries including the
number of questions, number of principal components,
point and 95% interval estimate of AUC for all models
are reported in Table 1. Thirty-eight of the 127 questions
analyzed could be removed from the model without
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significantly reducing the AUC and therefore categorized
as unimportant. Sections of the survey where a large
number of questions were categorized as unimportant
included 1) entry of semen into the breeding herd and 2)
transportation of live animals. Sections with a high
percentage of questions identified as unimportant
included 1) characteristics of the site, 2) disposal of dead
animals and waste management and 3) employee and
visitors.
Table 1. Summary of area under the curve (AUC) of all
models and difference between AUC of Models 10
through 120 (reduced models) and Model 0 (full model).
Model
Model 0
Model 10
Model 20
Model 30
Model 31
Model 32
Model 33
Model 34
Model 35
Model 36
Model 37
Model 38
Model 39
Model 40
Model 50
Model 60
Model 70
Model 80
Model 90
Model 100
Model 110
Model 120

Number of
questions
127
117
107
97
96
95
94
93
92
91
90
89
88
87
77
67
57
47
37
27
17
7

Number of principal
components
371
355
337
316
314
313
311
308
305
302
299
295
292
290
259
234
207
173
143
105
67
26

AUC
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.98
0.98
0.94
0.94
0.92
0.91
0.89
0.89
0.85
0.81

95%CI
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(1.00, 1.00)
(0.97, 0.99)
(0.97, 0.98)
(0.93, 0.96)
(0.92, 0.95)
(0.91, 0.94)
(0.89, 0.93)
(0.87, 0.91)
(0.86, 0.91)
(0.83, 0.88)
(0.78, 0.84)

v.s. Model 0
P-value
95%CI
--------1.00
(0.00, 0.00)
1.00
(0.00, 0.00)
1.00
(0.00, 0.00)
1.00
(0.00, 0.00)
1.00
(0.00, 0.00)
0.41
(0.00, 0.00)
0.13
(0.00, 0.00)
0.31
(0.00, 0.00)
1.00
(0.00, 0.00)
1.00
(0.00, 0.00)
0.28
(0.00, 0.00)
<.01
(-0.03, -0.01)
<.01
(-0.03, -0.02)
<.01
(-0.07, -0.04)
<.01
(-0.08, -0.05)
<.01
(-0.09, -0.06)
<.01
(-0.11, -0.07)
<.01
(-0.13, -0.09)
<.01
(-0.14, -0.09)
<.01
(-0.17, -0.12)
<.01
(-0.22, -0.16)

Conclusions and Discussion
The analysis presented demonstrates how a program like
PADRAP, that is supported by a professional association
and used by a community of veterinarians, can generate
valuable data that contributes to our understanding of the
relative importance of risk factors for disease.
Specifically, the results elucidate the relative importance
of risk factors and areas of risk factors for clinical
outcomes and removing unimportant questions may
reduce the time required to complete the survey without
affecting the quality of information obtained (1).
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strategies of control, in Yucatan, Mexico
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Introduction
The Reproductive and Respiratory Syndrome virus is the
most expensive disease affecting the swine industry
today. These síndrome is caused by RNA virus whose
principal characteristics are genetic and antigenic
variability immunomodulatory properties and its ability
to induce persistent infections. Today have recocgnized
to main genotypes of PRRS virus the European (EU) and
American (NA). The comparition of they sequences
showed signíficant genetic differences between them an
into them known as variants of the virus, contributing to
the different control schemes are ineffective. The
objectives were to compare the dynamic of the specific
humoral response and estimate the frequency of variants
of PRRS.

Table 2. Numbers and classification of positive animals
to RT-PCR time real for age and farm

*One animal show more than one variant
**two animals shows more than one variant
Conclusions and Discussion
The differents strategies used in the farms, induce an
immune response in most animals. The most highly s/p
value were obtain on farm A.
The strategies of control will not prevent the presence of
PRRS virus that could represent a risk to the population.
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Results
The rate of positive animals was similar for the three
farms. The mean of positive sample values of each farm
were compared at day 77, showing significant difference
(p<0.05). Six PRRS variants were detected (p<0.05) and
designated as V1, V2, V3, V4, V5, and the
corresponding to the vaccine. At least, four out of six
variants were detected in all farms; however, the
frequency of presentation and variant type was different
among the farms.

Literals indicate the statistically signicant differences

Poster Sessions

Materials and Methods
A prospective longitudinal study was carried out on a
three pig farms using different strategies to control
Porcine Reproductive and Respiratory Syndrome Virus
(PRRSV). Farm A using a commercial vaccine Ingelvac
® PRRS MLV de Lab. Boehringer Ingelheim, Farm B
using gilt acclimatization program and Farm C, using gilt
inoculation of PRRSV. Thirty pigs individually identified
were studied in each farm at 21, 49, 77, 105 and 160
days of age. Serum samples were obtained from the pigs
and they were processed by ELISA to determine the
humoral immune response and real time RT-PCR using
SYBR Green to detect PRRS variants. The first Primers
pair were selected and designed from conserved region
open reading frames (ORF) ORF7. The samples
positives to ORF7 gene, was evaluated whit the second
primer pair designed for variant region ORF 5. Melting
curve analysis was using for compared the positive
samples. Data was analyzed using ANOVA and tukey
test.

Table 1. Positive and negative pigs to ELISA test
percentage and mean of s/p value per age.
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Efficacy of PRRS vaccine against highly pathogenic PRRS challenge
: clinical sign, mortality rate, viremia aspect
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is a swine virus causing huge economic
loss.PRRSV is divined into 2 genotypes (strain) , EU and
US strain. PRRSV outbreak in China in 2007 with more
virulent and high mortality rate, later found to be US
strain call highly-pathogenic PRRSV (HP-PRRSV).
Sometime call PRRSV Chinese Strain. In July 2010 HPPRRSV first report in Thailand and casualty spread to
many area. Many kinds of vaccines were used to solve
problem.
Materials and Methods
70 pigs average weight 7.2 kg Free from PRRS divided
into 7 groups and vaccinated PRRS vaccine. The killed
virus vaccine is EU strain. The live virus vaccine are US
strain, EU strain and Chinese strain. The vaccination
have 12 pigs each group and 10 pigs are vaccinated sub
unit vaccine. Negative control and Positive control were
not vaccinated. At 21 DPV all pigs were intra-nasally
challenged with 103 TCID50 of Highly Pathogenic PRRS
(HP-PRRS) that isolate from middle part of Thailand, 12
piglets from PRRS positive stable active farm were
included. All pigs were clinically examinated and Serum
sample were collected at 0,1,3,7,14 DPV and 0,1,3,7,14
DPI for PRRS antibody detection using ELISA (IDEXX)
and PRRS antigen detection using PCR.
Results
48 hours after inoculation all pigs have high fever and
emacination. At 14 DPV,pigs that were vaccinated live
EU and US strain vaccine were positive more than 80%
while the killed vaccine group were negative by ELISA.
At 14 DPI,all groups were positive more than 80% by
ELISA this result show that HP-PRRS can stimulate the
immune system rapidly. PCR show that the live EU
strain vaccine and the live US strain vaccine
cause viremia up to 22 DPV this result show that PRRS
live vaccine still being transmitted after vaccination. At 3
DPI, all groups were positive with PRRS US.Chinese
strain by PCR so PRRS vaccine can’t prevent infection
and can’t reduce viral shedding. PCR were positive up to
21 DPI in some groups. The killed EU strain vaccine had
highest mortality rate is 92%. It is noteworthy that the
killed EU strain vaccine and the sub unit vaccine had a
higher mortality rate than positive control. While the live
EU and US strain vaccine had a low mortality rate
is 17%. Mortality rate of PRRS Positive pig same as
positive control.
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Table 1. Mortality rate compares between groups
Conclusions and Discussion

HP-PRRS virus infection is a serious disease. The live
vaccine injection can reduce mortality rate compare with
negativecontrol. The killed virus vaccine and live virus
vaccine is not able to prevent infection and can’t reduce
the spread of infection. In term of immunity, the live
vaccine has better immune response and mortality rate
than the killed vaccine. However, the education for
economically reasonable must required.
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Improvement of the diagnostic efficacy of the IDEXX HerdChek PRRS X3 in comparison to its ancestor version
IDEXX HerdChek® PRRS 2XR with special respect to false positive outliers
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Introduction
The most used serological diagnostic tool for PRRS
monitoring is the ELISA. The IDEXX PRRSV Antibody
Test Kit is meanwhile internationally regarded as gold
standard although the occurrence of false-positive
reactions at a rate of 0.5-2.0% is well described.The
purpose of this study was to evaluate the performance of
the IDEXX HerdChek® PRRSV X3 in comparison to the
formerly distributed IDEXX HerdChek® PRRSV 2XR.
Material and Methods
449 pig sera were analysed via IDEXX HerdChek®2XR
PRRSV Antibody Test Kit = ID2XR andIDEXX
HerdChek® X3 PRRSV Antibody Test Kit =
IDX3(IDEXX Laboratories, Ludwigsburg, Germany).
The samples originated from different sources. The
evaluated sample sets were: Total data set = TOTAL
(n=449), Outliers = OUTL (n=48), Data set without
outliers = WOOUTL (n=401), PRRSV challenge data =
CHALL (n=113), Data set without PRRSV challenge
data = WO CHALL (n=336) andData set without
PRRSV challenge data and outliers = WO CHALL
OUTL (n=288).An “outlier” was defined as possible
false positive sample, which means single samples of
randomly tested herds that were positive, while all other
analysed samples were negative and showed a S/P
(sample/positive control) ratio < 0.2 in the IDEXX 2XR
ELISA (1).

TOTAL
ρ=0.596, p≤0.001
negative
IDX3
positive
OUTL
ρ=not calculable
negative
IDX3
positive
WO OUTL
ρ=0.672, p≤0.001
negative
IDX3
positive
CHALL
ρ=0.861, p≤0.001
negative
IDX3
positive
WO CHALL
ρ=0.512, p≤0.001
negative
IDX3
positive
WO CHALL OUTL
ρ=0.600, p≤0.001
negative
IDX3
positive

ID2XR
negative
145
36
ID2XR
negative
0
0
ID2XR
negative
145
36
ID2XR
negative
45
7
ID2XR
negative
100
29
ID2XR
negative
100
29

positive
53
215
positive
24
24
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Conclusions and Discussion
Regarding the 48 outliers, 50% of the samples which
were positive in the ID2XR showed a negative result in
the IDX3. Nevertheless, the correlation between the
results of the two ELISA versions was highly significant
in all other data sets, which points out the adequate
repro-ducibility. The analysis of the Spearman’s
coefficient of correlation of the positive/negative

Table 1. Cross-classified tables and Spearman’s coefficient
of correlation ρ for the various data sets

positive
29
191
positive
1
60
positive
52
155
positive
28
131
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Results
The seroprevalences of the different data sets determined
by the two ELISAs were evaluated: ID2XR:TOTAL:
59.7%, OUTL: 100.0%, WO OUTL: 56.6%, CHALL:
54.0%, WO CHALL:61.6% and WO CHALL OUTL:
55.2%; IDX3:TOTAL: 55.9%, OUTL: 50.0%, WO
OUTL:56.6%, CHALL:59.3%, WO CHALL:54.8%
and WO CHALL OUTL:55.6%.The correspondence of
results is demonstrated in form of cross-classified tables
including the Spearman’s coefficient of correlation ρ
(Table 1).

decisions showed differences between the different data
sets. The results improved essentially, when outliers
were excluded of the calculation. Evaluating the
complete data set, 19.8% of the results were not
corresponding. In the data set without outliers this rate
decreased to 16.2% non-corresponding results. The best
correlation could be determined for the samples of the
PRRSV challenge, which can be finally declared as
defined positive and negative. Only 7.1% of the samples
resulted in a non-corresponding positive/negative
decision. The analysis of the data set without challenge
data showed an increase of non-corresponding results of
24.1%, whereas the evaluation of the data set without
challenge data and outliers resulted in 19.8% nonaccording samples, which was comparable to the total
data set.It can be concluded that the manufacturer’s
efforts to reduce the amount of false-positive results in
the new version of the IDEXX HerdChek® PRRS ELISA,
the X3, were successful. The reliability with respect to a
high sensitivity is still granted. Therefore, the IDEXX
X3 ELISA is a useful tool for PRRS monitoring
programs, which has definitely been improved compared
to its ancestor version, the IDEXX 2XR.
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Efficacy of Ingelvac PRRS MLV against highly pathogenic PRRSV: a summary of three challenge trials
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Introduction
HP-PRRS was recognized in 2006 in China and later
in other Southeast Asian countries. Vaccination is the
first choice for most pig producers to control HP PRRS
and Ingelvac® PRRS MLV (Boehringer Ingelheim), a
modified-live vaccine, is the preferred commercial PRRS
vaccine in China (1). The present paper summarizes 3
laboratory challenge trials that tested the efficacy of
Ingelvac® PRRS MLV against different HP PRRS
isolates.

Table 1. Results of trial 2 for lung lesion score

Materials and Methods
In the first trial (2) pigs were challenged with HP
PRRSV JX143 (3) at 0 days post challenge (0dpc) which
was 4 weeks post vaccination. The trial included 3
treatment groups: #1 vaccinated with Ingelvac® PRRS
MLV (n=22), #2 challenge control (n=14), and #3 strict
control (n=14). In the second trial (4) pigs were
challenged with “Irkutsky 2007” strain 6 weeks post
vaccination. This trial comprised 4 treatment groups: #1
vaccinated with Ingevac® PRRS MLV, #2 vaccinated
withAmervac® (5), #3 challenge control, and #4 strict
control. Lung lesion score at 23 dpc was used a primary
parameter. In the third trial (6) pigs were challenged
with rJXwn06, an infectious virus rescued from a full
length clone of the JXwn06 HP PRRS isolate (5) 6
weeks post vaccination. This trial included 3 treatment
groups: #1 strict control, #2 vaccinated with Ingelvac ®
PRRS MLV, #3 challenge control. Pigs were necropsied
14 dpc.

%Lung
%Weight
mortality
Lesion
gain 14 dpc
Strict control
1a
0/11
150 a
a
Vaccinated
37
3/11
132 a,b
b
Challenge control 63
5/11
106 b
Different letters show a sign. Diff. (p<0.05) between
treatment groups

Results
For trial 1 all vaccinated pigs survived whereas 8 of 14
pigs died in the challenge control group. Also the
vaccinated pigs showed a significantly shorter fever
period than the animals of the challenge control group.
The ADG of the vaccinated animals (0.33 ± 0.04kg) was
comparable to the strict controls (0.30 ± 0.06kg) but
different from the challenge control animals (0.03 ±
0.24kg).
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Group

n

Vac with Ingelvac® PRRS MLV
Vac with Amervac® PRRS
Challenge control
Strict control

6
5
3
2

Lung lesion
score, %
7.63 ± 13.40
18.63 ± 17.60
39.67 ± 31.63
0.25 ± 0.35

Table 2. Results of trial 3 for lung lesions, mortality and
percent weight gain
Group

Conclusions and Discussion
The present results together with prior data (7)
demonstrate that Ingelvac® PRRS MLV continues to be a
valuable tool in PRRS control. Vaccination does not
provide a sterile immunity but is consistently safe and
efficacious against wide variety of heterologous
challenge strains including HP PRRS strains.
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) occurs in two forms, genotype 1 found
primarily in Europe, and type 2 found primarily in North
America and Asia. Type 2 PRRSV is substantially more
virulent than type 1 virus. A wide variety of strains cause
severe respiratory disease and death in growing pigs, and
severe abortion storms and sow death in late gestation.
These outcomes are rare in type 1 PRRSV infections.
Prevention and control of type 2 PRRS disease is
essential to efficient swine production. There are no easy
solutions to PRRS. However, the combination of
scientific investigation of the biological interaction of
PRRSV with pigs, practical implementation of the
findings to commercial swine herds, and economic
analyses of intervention impacts provides a solid basis
for control of highly virulent PRRSV strains.
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Results
Phylogenetic analysis indicated that type 2 PRRSV
originated in North America. Waves of increasingly
virulent PRRSV appeared in North America in about
1996, 2000, 2006, 2008 and 2010. The best studied wave
was in 2000, characterized by MN184 (1,2). The 184
(referring to the RFLP-type) family appears to have
originated in eastern Canada about 10 years earlier and
may have entered the north central USA with pig
movement. The virus, as well as other highly virulent
PRRSV including the high pathogenicity Chinese
PRRSV, have multiple deletions in nsp2, but there is no

Conclusions and Discussion
The spread of highly virulent PRRSV is likely to
continue, as evidenced by virulent isolate sequences
deposited in Genbank from Japan, and 1-4-4 virulent
types spreading in the USA. Substantial, though
incomplete, immunological protection is afforded by
replicating viruses; however, non-replicating materials
have not been shown to produce significant protection in
field situations. Determination of protective antigens is
complicated by the recognition that novel proteins may
be produced by PRRSV (5). High biosecurity with air
filtration is effective in reducing, if not eliminating,
outbreaks. Improvements in diagnostics and vaccines,
combined with effective biosecurity, is expected to
provide a foundation for control of type 2 PRRSV.
Poster Sessions

Materials and Methods
The biological interaction of PRRSV with pigs is studied
at multiple levels. Phylogenetic analysis of viral
variation is performed on ORF5 sequences obtained from
diagnostic sequencing. Bioinfromatic analysis is used to
determine RFLP types as well as genetic similarities.
Controlled challenge experiments are used to analyze pig
immune response characteristics to exposure by virulent
and attenuated virus isolates and the effect of prior
immunity on infection and disease caused by challenge
with homologous and heterologous strains. Challenge
studies in commercial settings also examine homologous
and heterologous protection in both the reproductive and
respiratory disease models. A variety of models have
been used to investigate PRRSV transmission and the
conditions under which it occurs. The models include
direct animal to animal, group-housed pigs, and regional
farm models to identify factors associated with airborne
transmission. Prospective field studies of PRRSV
transmission were conducted in commercial swine
operations using a controlled intervention model.

evidence indicating that the deletions themselves
increase virulence. Immune protection studies show that
pigs acquire increased innate resistance to infection with
age (3), and that heterologous protection is substantial,
but not perfect, when immunity is induced by exposure
to replicating virus (4). PRRSV antigens that elicit
protective immunity remain a contentious issue, though
recent data indicates that PRRSV expresses proteins not
predicted from studies of related viruses (5).
Transmission studies clearly establish a key role for
airborne spread of PRRSV, especially highly virulent
forms that grow readily in pigs (6). Importantly, these
findings have been confirmed in commercial swine
operations in swine-dense regions, and show that
methods that prevent airborne spread reduce the
likelihood of virulent outbreaks (7).
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Materials and Methods
Ten 3-week-old pigs, free of PRRSV antibody, were
randomly divided into 3 groups as shown in Table 1.Pigs
in G1 were intranasally administrated with Lactobacillus.
Pigs in G2 were received saline. After 1 week,
106TCID50 of the PRRSV was intranasally given to pigs
of G1 and G2, but not G3.

Figure 1. Viral load ofin whole blood of pigs, measured
by quantitative real-time RT-PCR

Log10 TCID50

6

G1
G2
G3

4

2

0

-2

Results and Discussion
After challenged with PRRSV, pigs in both G1 and G2
showed viremia, but no significant difference in viral
load between two groups(Figure 1). However, pigs that
were received with Lactobacillus gained more body
weight than those challenged with PRRSV alone(Figure
2). In addition, PRRSV specific IgA levels were
significantly increased when pigs were received
Lactobacillus, compared to control group (Figure 3).
These results indicated that the administration of
Lactobacillus may provide beneficial effects on the
increase of body weight and virus specific IgA although
pigs are infected with PRRSV.
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*

4
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Weeks of experiment

4

Figure 3. The level of PRRSV-specific IgA in BALF of
pigs *p<0.05 for differences between G1 and G3 by t test
1.2

SP ratio

Lactobacillus
PRRSV
administration
challenge
G1
4
+
+
G2
4
+
G3
2
Bodyweight was measured weekly. Blood and
bronchoalveolar lavage fluid (BALF) were collected
periodically. PRRSV-specific antibody response was
measured by Herdcheck PRRS 2XRELISA (IDEXX).
Animals were sacrificed at 3 weeks after challenge.
No. of pigs

7

Figure 2. Effect of Lactobacillus on the gain of body
weight in pigs infected with PRRSV
*p<0.05 for
differences between G1 and G3 by t test

Table 1. Experimental design
Group

0

Days of experiment

Body weight gain

Introduction
Porcine respiratory and reproductive syndrome virus
(PRRSV) leads to significant economic losses in the
swine industry. PRRS is manifested as reproductive
failure and interstitial pneumonia(1), as well as the
reduction of the number of alveolar macrophage, a
primary target cellfor virus replication in the lung(2).
Lactic acid bacteria and their products are reported to
have beneficial effects on host’s homeostasis, including
the activation of immune system(3). Recently it has been
reported thatLactobacillus rhamnosusreduced the
severity of respiratory infections in children(4).
Furthermore, intranasal administration of L. rhamnosus
resulted in protection against the infection of influenza
virus H1N1 in mice(5). The purpose of this experiment
was to study the effect of Lactobacillus spp. treatment in
pigs experimentally challenged with PRRSV.

*

0.6

G1
G2
G3

0.0

-0.6

0

4

7

14

21

Days of experiment
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Control and elimination of porcine reproductive and respiratory syndrome virus from artificial insemination
center

1

BH Maeng1, SH Kim1, CI Yeo1, KK Lee1, YH Kim1, CW Bae1, CK Park1,
Animal Disease Diagnostic Division, Animal, Plant and Fisheries Quarantine and Inspection Agency, An-yang,
Gyeong-gi, South Korea

Introduction
For elimination of porcine reproductive and respiratory
virus (PRRSV) from infected farms,control programs
including partial or total depopulation, segregated early
weaning, mass vaccination with unidirectional pig flow,
herd closure and test and slaughter have been described,
and some programs have been applied successfully to
some herds. We hereby report on a program for various
conditions of Korean artificial insemination centers
(AICs) that would be the first step to controlling PRRSV
in Korea because the presence of PRRSV in semen
carries the possibility of transmission to an unspecified
number of general farms

unfortunately in farm G, PRRSV was detected in semen for
sale. On the other hand, in F farm PRRSVwas successfully
removed after changing methods from stabilization to rapid
slaughter and supplement facilities.
(2) Supplement disease-control facilities in farmF
We took measures to supplement disease-control facilities;
the building of a new isolation barn to prevent direct
infection of virus from external sources, improve feeding
bin system to allow feeding from outside, build a
preparation room in front of isolation barn entrance and to
divide shower room in front of bleeding barn into locker
room, new shower room, and changing room for work
clothes corresponding to flow of user movement.

Materials and Methods
(1) Selection of AIC
Seven of the many AICs interested in our program
participated. Three of those were PRRS antigen (Ag)negative/antibody (Ab)-negative and others were Agnegative/Ab-positive.
(2) Protocols of elimination of PRRSV (Table 1)

Table 2. Final results of applied strategies and protocols
on 7 AICs for elimination of PRRSV

Table 1. Establishment of strategy
according to condition of AIC
Farms

Strategies
(Farm ID)

and

protocol

Protocols

Results
(1) Final result to determine the effectiveness of each
strategy and protocol in various farm conditions
Ag/Ab was not detected byperiodic test in Ag/Ab-negative
farm (A,B,C). Method of rapid slaughter when Ab detected
was effective to remove PRRSV in their farm (D,E).
However method of stabilization and slaughter produced
different outcomes.Continuing the method of stabilization
proved to be ineffective in removing PRRSV because

B
C
D
E
F
G

success
success
success
success
success
success
Fail

Conclusions and Discussion
In this study, we estimated the most suitable method for
elimination of PRRSV in Korean AIC. As a result, farms
free from PRRSVcan maintain continuing examination of
all boars and replacement naïve boars of blood and/or
semen periodically as described in the above protocols. Agnegative/Ab-positive farms could eliminate PRRSV rapidly
using test and slaughter. Furthermore, farm facilities must
be checked in order to prevent re-contamination of PRRSV.
Although costly, test and slaughter method and
supplementing facilitieswill bringgreater economic benefit
in a long-term perspective. This study suggests possible
solution in removing PRRSV in AIC which is the first step
toward rooting out PRRSV in Korea.
References
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(3)Detection of PRRS Ag/Ab
Detection of PRRS Ag and Ab were performed on blood
(or semen) using commercial kit Jenobiotech PRRS
ORF7 RT-PCR and Nested PCR and Idexx HerdChek
ELISA, respectively.

A

Final
Result
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Replacement naïve boars test Ag and Ab in
Maintenance
the 2nd day, 2nd week and 4th week of
of PRRS
keeping in an isolation facility
negative
Test all boars and their semen every six
(A,B,C)
month
Rapid
Repeatedly test Ab and Ag; immediate
slaughter
slaughter for positive cases
(D,E)
PRRSV Agnegative/ Ab
Immediate slaughter for Ag-positive boar.
Stabilization
positive AIC
For Ab-positive boars, isolate from others
and slaughter
and check Ag-negative by repetitive
(F,G)
examination of semen
PRRSV
Ag/Ab
negative
AIC

Test result
2009
2010
2011
Ag/Ab180
negative
Ag/Ab80
negative
negative
negative
Ag/Ab50
negative
Ag-negative/
110
Ab
negative
negative
positive(10%)
Ag-negative/
70
Ab positive
negative
negative
(11.1%)
Ag-negative/
80
Ab positive
negative
negative
(29.3%)
Ag-negative/ Decrease of Increase of Ab120 Ab positive
Abprevalance/ Ag
(81.9%)
prevalance
detected

Fam Herd
ID size
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Description of breeding pig movements in the Republic of Korea
Youn-Ju Kim1, Oun-Kyong Moon1, Han Kim1, Hachung Yoon1, Soon-Seek Yoon1, Do-Soon Kim1
Veterinary Epidemiology Division, Animal, Plant and Fisheries Quarantine and Inspection Agency,
Anyang, Gyeonggi-do, Republic of Korea, dvmkim@korea.kr

1

Introduction
The movement of livestock is one of the most important
transmission pathways for infectious disease spread
between livestock holdings. Republic of Korea has
recently experienced massive outbreaks of Foot-andMouth Disease (FMD) and there were large numbers of
direct and indirect contacts between premises speculated
as a disease transmitting factor. It is therefore crucial to
understand the transmission pathways for preventing and
controlling animal diseases. In this study, characteristics
of animal movements between premises related to
breeding swine industry are examined and the result was
further compared with the pattern of cattle movements.
Materials and Methods
The database included in this study are movements of all
types of cattle and breeding pigs from farms, markets
and abattoirs that are simultaneously recorded on a daily
basis in the Korean Animal Health Integrated System
(KAHIS). The system has been recently developed by
Animal, Plant and Fisheries Quarantine and Inspection
Agency (QIA) to meet the demand for the creation of a
central database that records details of disease
occurrence and diagnosis, livestock movement etc. for
veterinary professionals working in the control of
livestock diseases. Information of dates, premises of
origin and arrival, and number of animals from the
KAHIS are collected, and used to find out the pattern of
movements of animals and periodic differences
regardless FMD outbreak.
Results
Breeding pigs have a tendency to move to longer
distance rather than cattle. During the period of FMD
outbreak in Republic of Korea, the distance and number
of movements were decreased by the movement
restriction policy.
Conclusions and Discussion
The research was to understand the movement pattern of
breeding pigs as a disease transmission factor. It showed
that the trade pattern of breeding pigs is different from
cattle, which is probably due to the various pig raising
system. It is however not representative of all swine
movements in the country. KAHIS has recorded details
on movements of only breeding pigs so far, and the valid
data of all other types of swine movements are currently
not available. The organization built a test-operated
traceability system that uses the Global Positioning
System (GPS) on each of 500 vehicles related to
livestock industry. Over 15,000 vehicles will be
registered to the system enabling simultaneous tracking
962 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

by late 2012. QIA is also planning to complete
developing a traceability system for pigs by the end of
2013. Further studies on network analysis using data
from such systems can then be carried out. It will give an
opportunity for veterinary professionals and those
dealing with livestock to realize the critical points of the
network that helps improve livestock industries in terms
of prevention of disease spread.
References
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2. Brennan ML et al.: 2008, Prev Vet Med 84: 242-260.
3. Danon L et al.: 2011, Interdiscip Perspect Infect Dis
284909.
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PRRSV genotyping; the evolution of PRRS virus in Mexico and its implications in the control of the disease
Lara P.J.H., Echeveste G de A. R., Quezada M. F., Cortés F.R., Lozano D.B., Sarfati M.D., Soto P. E.
Laboratorio Avi-Mex, S. A. de C. V. Investigación y Desarrollo Línea Porcina, México, D. F. México.
Introduction
The disease was first diagnosed in Mexico in the mid
90´s and it readily spread into the porcine population of
the country. The infection has now become the main
source of economical losses for the industry due to its
repercussions in the farm productive chain.

2007. The formation of 28+ basic clusters is also
noticeable; VR2332 was once a relevant factor in
Mexican virus genetics but viral recombination and
natural mutations left it out of the shown evolutive
scheme.

Results
Based on the analysis of ORF5, 28 different clusters can
be seen, VR2332 (GenBank-U87392) is closely related
to a virus isolated in Jalisco (a) which in turn evolved
into 2 different branches, Jalisco (b) and Sonora (a) then
to Jalisco (c), Sonora (b), Veracruz, Puebla and
Bajíoand most recently Jalisco d y Sonora c. Among all
the isolates a naturally occurring unglycosylated virus
wasdetected (PD0701).

Conclusions
VR2332 and the derived vaccine strain could be
considered as the viruses introduced in Mexico by 2005,
which gradually lose their genetic homology as
compared against the field isolates of 2007 - 2011.
Mexican PRRS virus evolution is showing a progressive
but definitive differentiation from VR2332 (see table 2).
Isolates from Jalisco look like the possible origin of the
Mexican strains, some (Jalisco 2009), are similar to
those from Puebla and in turn similar to viruses from
Veracruz, this has also been noted in previous protection
antibodies studies performed in our laboratory (data not
shown). Mexican PRRS viruses seem to be regionally
related, these findings should be considered for the
election of a vaccination program, choosing between
commercial vaccines or an autogenous strategy; our
results demonstrate that the use of autogenous vaccines
could render better results for the control of the disease
in the country.

Scheme 1. Mexican PRRSV evolution

Table 2. Mexican PRRSV homology to VR2332

Materials and Methods
Based on the genetic analysis of 272 sequences from
clinical cases collected in several Mexican states and
the “Bajio” region, during 2005 – 2011 (Table 1), a
dendogram (Scheme 1) was built to assess viral
evolution and patterns in the infection dynamics in the
country (Vector NTI Advance v11.5.1; Geneious Basic
v5.0).

Sonora a

Sonora b
Sonora c

Puebla

Jalisco a
Origin
Sonora d

Based on their genetic homology and year of isolation
the following relation can be seen:
Table 1. Evolution of Mexican vPRRS

Discussion
So far, in our lab we
(European type) in
(American type) has
viruses have evolved

References
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Sierra y cols CONASA Comité 2, El Aislamiento
del virus PRRS en Mexico 1994

have not detected PRRS type 1
Mexico; only PRRS type II
been detected. Mexican PRRS
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Jalisco b
Jalisco c

Percentage of Genetic Homology to VR2332
96.6
99.0
89.5
91.2
88.9
88.2
86.9
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Jalisco d

Year
2005
2006
2007
2008
2009
2010
2011
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Economic evaluation of two PRRSv-elimination strategies for an endemic infected multiplier pig farm using
Monte Carlo simulation

1

M. Gonggrijp1, T. Tobias2, M. Houben3, H. Hogeveen2,4
Animal Health Service, Deventer, The Netherlands, 2Utrecht University, Faculty of Veterinary Medicine, Department of
Farm Animal Health, Utrecht, The Netherlands, 3PorQ BV, Son, The Netherlands, 4Chair group Business Economics ,
Wageningen University, Wageningen, The Netherlands, info@porq.nl

Introduction
Porcine Respiratory and Reproductive Syndrome virus
(PRRSv) causes decreased production efficiencies and
health costs in pig farming worldwide. Elimination of
PRRSv in sow herds can be achieved by depopulation
and repopulation or herd closure. Pre-elimination costbenefit analysis is often based on partial budget
methods. Variation between farms, with regards to
production parameters, can be included in stochastic
modeling and therefore the results will resemble the
variation in possible outcomes. Previously published
economic analyses are mostly based on US data and
little is published for the EU situation. The aim of this
study is to compare the effect of two PRRSv
elimination strategies on economic outcome in an
endemic PRRSv-infected medium size Dutch farm.
Materials and Methods
A model calculating the gross margin for an average
Dutch 436 sow multiplier farm was created using Vose
Model Risk. Distributions of technical parameters were
derived from 900 Dutch Topigs sow herds1. Economic
data were derived from agricultural databases (LEI 2&
KWIN3). Two PRRSv elimination strategies were
evaluated: depopulation followed by repopulation, and
herd closure with off- site rearing of weaners. In the last
strategy two scenarios were compared. Elimination of
PRRSv reached in 4 and 8 months. Estimates for the
change of technical parameters after PRRSv elimination
were derived from literature. The time until the
accumulated gross margins of the PRRSv free situation
breaks even with the accumulated gross margins in the
old situation was calculated for these three scenarios.
Next to this, the minimum increase in piglet price was
calculated when a farmer wants to breakeven in 1 or 3
years.
Results
When piglet prices would not increase after elimination,
the breakeven in gross margins was reached in 11.7
years (8.4 – 18.4 years) for depopulation and
repopulation. Time until breakeven for herd closure was
less than a year for both scenarios. The piglet price
needed to increase with €5.35 to reach the breakeven of
gross margins within 3 years and with €13.26 to
breakeven in 1 year for the depopulation repopulation
strategy. Sensitivity analysis showed that piglet price
was the most influential parameter on gross margin
(Figure 1).
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Figure 1. Results of sensitivity analysis on the gross
margin after 1 year for elimination by depop-repop.

Discussion and Conclusions
This study shows that time until breakeven of gross
margins is 11.7 years for depopulation and repopulation.
In this study only benefits with respect to PRRSv
elimination on technical and economic parameters are
considered. If the herd is repopulated with SPF-gilts
more benefits can be expected.
This study also shows that an increase in piglet price is
pivotal to decrease the time to breakeven.
References
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Lack of evidence of porcine reproductive and respiratory syndrome virus (PRRSV) infection as cause of
reproductive failure in Brazilian swine herds
JR Ciacci-Zanella1, D Gava1, NL Simon1,MF Schiochet, GA Ritterbusch 2, CS Rocha3 , R Schaefer1, R Weiblen4, EF
Flores4, M de Lima2, L Caron1, N Mores1.
1
Embrapa Swine and Poultry Research Center, Animal Healthy Laboratory, Concordia -SC, Brazil;
2
Laboratory of Virology and immunology, Federal University of Pelotas (UFPel), Pelotas, RS, Brazil;
3
DTI, CNPq, Brasilia, Brazil, 4Department of Preventive Veterinary Medicine, Virology, Federal University of Santa
Maria - UFSM, Santa Maria, RS, Brazil.janice@cnpsa.embrapa.br
Introduction
Several infectious agents are associated with abortion
and reproductive failures in swine production. Among
those, the porcine reproductive and respiratory
syndrome virus (PRRSV) causes the most economically
important disease in swine herds worldwide. Although
Brazilian swine production is expressive (4th pork
producer and exporter), there has been no evidence of
PRRSV infection in those herds (1). Most of the
analysis uses serology by commercial ELISA tests in
breeding herds to perform prevalence surveys. Fewer
studies investigated suspected or positive ELISA
samples using additional laboratory tests as differential
diagnostic, aiming to detect PRRSV as the etiological
cause of reproductive losses. The objective of this work
was to detect PRRSV in samples of organs from fetuses
originated from sows with reproductive failures and
from reproductive organs of culled sows.
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Discussion and Conclusion
Although no surveillance test was performed here, samples
analyzed in this study show no evidence of PRRSV
infection on Brazilian swine herds. Recent studies have
detected single stranded DNA viruses` co-infections as
cause of reproductive problems in pigs in Brazil. Those
analyses identified by PCR sequences of porcine circovirus
type 2 (PCV2), PCV1, torque-teno suis virus (TTV1 and
TTV2) and porcine parvovirus (PPV) in fetuses of the
study described here. PCV2 was detected in 17.1% and
PCV1 DNA was detected in 27.6% of them (4). In
addition, TTV1 and TTV2 were detected in 24.1% and
82.8% of the fetuses, respectively (4, 5). PPV was less
frequently detected, only 6% of PCV2 positive fetuses (6).
At the time of sampling, no PCV2 vaccine was used in
those farms (5). These previous findings combined to the
results described here raise the question of the importance
of PCVs and TTVs in the pathology of PCVAD associated
reproductive failures and vertical transmission in swine
farms. Furthermore, shows no evidence of PRRSV
infection in those swine farms, indicating the importance
to implement a monitory program for PRRSV and control
measures for PCV2.

Poster Sessions

Material and Methods
This study used two sources of material for laboratorial
testing: fetuses or culled sows.The aborted, stillbirth,
mummified or unviable fetuses were collected from
sows from 27 swine farms previously selected due poor
reproductive performance. In addition, reproductive
organs from culled sows were obtained from four
slaughterhouses of Santa Catarina State, but the reason
for their removal was not particularly due to
reproductive failures. Thus, a total of 199 samples of
organs from 118 fetuses and from 81 culled sows were
collected from 2009-2010 and were sent to Embrapa
Swine and Poultry for processing. Samples of heart,
lung, liver, kidney, lymphoid organs and nervous
tissues from fetuses and reproductive organs, as
fragments of ovaries and uterus from culled sows, were
processed for viral RNA extraction by MagMAX®
1836-5 (Applied Biosystems). Real-time PCR reactions
were performed using specific primers to detect ORF7
gene sequences of North-American PRRSV as
previously described (2). Positive control RNA was in
vitro transcribed using RiboMAX™ Large Scale
(Promega), gently provided by NADC/ARS/USDA
(Ames, USA) (2). Serum samples were also collected
from sows of 27 swine farms up to 15 days following
the farrowing or abortion. All the samples were tested
using IDEXX HerdChek* Porcine Reproductive and
Respiratory Syndrome Antibody Test Kit.

Results
Real-time PCR used here was able to detect 2.6x103
molecules/uL of PRRSV positive control (2). However,
all 199 organ samples from both fetuses and culled
sows were negative. Serum samples from sows of those
27 swine farms also resulted negative when IDEXX
HerdChek* PRRS Antibody Test Kit was used. These
results indicate the absence of RNA or antibodies for
PRRSV in the samples tested in this study.
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The porcine reproductive and respiratory syndrome virus-induced acute phase response differs between viral
genotypes
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is one of the most important pig diseases
worldwide, causing huge economic losses in the swine
industry. The lack of heterologous protection by
PRRSV vaccines is currently a major problem in the
field and better knowledge in the immune response is
necessary for developing more efficacious vaccines1.
The aim of the present work was to study the
longitudinal acute phase response based on the
detection of 3 acute phase proteins (APP) in pigs
experimentally infected with different strains of
PRRSV2.
Materials and Methods
A total of 105 3-week-old piglets from a larger study2
were divided in 7 groups of 15 animals. Six groups
were exposed to one of the six PRRSV isolates tested
(four genotype I and two genotype II strains). The
remaining group was kept as control. Clinical signs
were recorded daily3. On days 7, 14 and 21 postinoculation five animals per group were euthanized and
pathologically investigated. Blood samples were taken
on days 0, 3, 6, 9, 12, 15, 18 and 21 post-inoculation
(PI)3.
Haptoglobin (Hp) was quantified by using the
haemoglobin binding assay. Pig-MAP levels were
assessed with an ELISA kit. C-reactive protein (CRP)
was determined using a commercial immuneturbidimetric method validated for porcine samples4.
The normality of the dataset was evaluated with the
Kolmogorov-Smirnov and Shapiro-Wilk tests, while the
Levene statistic was used to test the homocedasticity.
Kruskal-Wallis or Mann-Whitney tests were performed
to investigate the relation between the observed levels
of APPs versus PRRSV strain and the extraction day.
The interaction of these two factors with the levels of
APPs was tested with a multivariate linear general
model considering the two factors for each protein.
Finally, several plots were constructed that considered
in the X-axis the mean protein values per week with the
clinical signs or the gross lesion percentage represented
in the Y-axis. A lineal equation was adjusted, and the
determination coefficient (R2) was computed for every
group.
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Results
Pigs inoculated with PRRSV strains had higher overall
levels of APP than those of control animals. Hp and
CRP were significantly discriminatory between infected
and control pigs, but not Pig-MAP. Moreover, pigs
challenged with genotype II strains showed
significantly higher levels of APPs than those with
genotype I ones. The more severe gross lesions and
clinical signs, the higher the APP levels, although this
association was only shown as a tendency (0.05<p<0.1).
The variation of the APP levels along the extraction
days was significantly different, depending on the tested
protein and PRRSV strain. However, the interaction of
the two studied factors (PRRSV strain and the
extraction day) with the levels of APP was not
significant.
Conclusions and Discussion
Hp and CRP has been already described as biomarkers
in the serum, saliva and meat juice of pigs
experimentally infected with a PRRSV isolate5. The
present study confirms and extents previous results by
using several viral strains, and suggests that the acute
phase response observed in pigs infected with genotype
II strains is of more severe nature than that of animals
challenged with genotype I ones. This latter result
would be in line with the general idea that respiratory
disease associated to PRRSV differs between
genotypes3.
References
1. Darwich et al. 2010. Virus Res. 154(1-2):123-32.
2. Martínez-Lobo et al. 2008. Proc. IPVS, Vol. 1, p63.
3. Martínez-Lobo et al. 2011. Vet Microbiol. 154:58-68.
4.Saco et al. 2010. Res Vet Sci. 89:159-62.
5.Gómez-Laguna et al. 2010. 185(1):83-7.
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Immunisation with DNA vaccines containing porcine reproductive and respiratory syndrome virus open reading
frames 5, 6 and 7 may be related with the exacerbation of clinical disease after an experimental challenge
I Díaz1, L Ganges1, I Galindo-Cardiel1,2, J Tarradas1, B Álvarez3, C Lorca1, J Pujols1, M Gimeno1,2, L Darwich1,2, M
Domingo1,2, J Domínguez3, E Mateu1,2
1
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Introduction
One of the major obstacles for the development of
newer vaccines against porcine reproductive and
respiratory syndrome virus (PRRSV) is the limited
knowledge about the location of relevant epitopes.
Products of viral open reading frames (ORFs) 4, 5, 6
and 7 (GP5, M and N, respectively) seem able to elicit
cell-mediated immunity1,3,7. Glycoprotein 5 may also
contain one of the neutralization epitopes of the virus5.
The present report describes the unexpected detrimental
effects after challenge resulting of the use of a genotype
I ORF5 plus ORF6 or 7 PRRSV DNA vaccine.

Pathological intensity was scored as normal (0), mild
(1), moderate (2) and intense (3) for each parameter and
results were summed. API, apical pulmonary lobe;
MED, medium pulmonary lobe; DIA, diaphragmatic
pulmonary lobe; ACC, accessory pulmonary lobe.
Discussion and conclusions
Present data suggest that previous immunization with a
DNA vaccine against GP5 and M of PRRSV (or against
N, but to a lesser degree) could result in an exacerbation
of the clinical course upon a homologous challenge. It
might be related to the development of stronger proinflammatory responses. Exacerbation using DNA
vaccine against GP5 has been previously reported 4,6
using different strains and different systems. The
present study does not exclude the use of those viral
proteins in DNA vaccines, but emphasizes the need for
a better understanding of the immunopathogenesis of
PRRS.
References
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Results
Before the challenge, sporadic and low virus-specific
antibodies and cell-mediated immune responses were

Table 1. Viraemia and sum of macroscopic and
microscopic findings after the challenge.
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Materials and Methods
Plasmid constructions enabling the amplification of
PRRSV ORFs 5, 6 and 7 were obtained using previously
described primers1,2 from a European-genotype strain (L450)2. Twelve healthy 4-week-old PRRSV and porcine
circovirus 2 (PCV2) -free pigs were divided in 3 groups
(A, B and C) of four animals each and were I.M.
vaccinated as follows: A, 400 µg of the pcDNA3.1+
plasmid encoding ORF7; B, pcDNA3.1+ plasmid
encoding ORF5 plus the plasmid encoding ORF6, 400 µg
each while C pigs were kept as controls (empty
pcDNA3.1+ plasmid, 400 µg). Pigs were immunized
again at 21 day intervals for a total of three inoculations.
Twenty-one days after the third immunization (day 0
post-infection, PI), pigs were challenged intranasally with
2 mL (1 ml/nostril) of a suspension containing 106
TCID50/mL of the strain L-450 of PRRSV. Piglets were
euthanized at 21 days PI and a detailed necropsy and
pathological study was performed.
Throughout the study period, body temperatures were
recorded and blood samples were collected at days -21, 0,
3, 7, 10, 14 and 21 PI in order to evaluate viremia (by
single and nested RT-PCR), seroconversion against
PRRSV (ELISA, HerdChek PRRS 2XR, Idexx
Laboratories), neutralizing antibodies by IPMA using
MARC-145 cells and cell-mediated immunity by means
of the IFN-γ ELISPOT. Also, cytokine ELISAs for IL-1,
IL-8 and TNF-α (porcine IL-1β and IL-8, BD
Biosciences Pharmingen; TNF-α, RD Systems) were
used with sera. Statistical comparisons (MannWhitney/Kruskal-Wallis and χ2 tests) were done with
Statsdirect v2.4.1.

observed in immunized pigs. After the challenge, cellmediated immunity and virus-specific antibodies
developed faster in DNA vaccinated pigs (groups A and
B) (P<0.05). However, immunized pigs suffered an
exacerbation of the clinical signs, particularly in group B
(ORF5+ORF6), in terms of the sum of febrile days of
each group: B> A=C (16, 9 and 6, respectively) (P<0.05),
viraemia and lesions (Table 1). Regarding proinflammatory cytokines, only a significant difference was
observed for IL-1. At day 3 and 7 PI, IL-1 concentrations
were higher in group B than in A or C (P<0.05).
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Introduction
The PRRS virus (PRRSV) causes severe reproductive
failure in adults and respiratory distress in all ages of
pigs. PRRSV has a specific tropism for
monocyte/macrophage lineages, particularly for porcine
alveolar macrophages (PAM)1. Several studies have
assessed the role of cytokines in the pathogenesis of
PRRS2 and demonstrated that PRRSV modulates host
immune responses. Therefore, it has been suggested that
PRRSV
suppresses
proinflammatory
cytokine
expression and increases IL-10 induction, which in turn
reduces the expression of other cytokines involved in
viral clearance3. However, it has been also
demonstrated that certain PRRSV isolates don’t
upregulate IL-10 at significant levels4 and different
PRRSV strains induce different patterns of cytokine
expression. The present study was conducted to
evaluate the levels of cytokine expression (INF-α, INFβ, TNF-α, and IL-10) in PAMs infected with wild-type
PRRSVs and chimeric mutant PRRSVs.
Materials and Methods
Two Type 2 PRRSV, VR2332 and JA142, were used
for the study. They share less than 92% homology
based on ORF5. Three chimeric mutant infectious
clones were generated by substitution of ORF5 (JAP5),
ORF7 (JAP7) and ORFs 5-7 (JAP567) of VR2332 with
the respective gene(s) of JA142. It was followed by the
subsequent rescue of viruses after transfection of
infectious clones in MARC-145 cells. PAMs were
collected from 3 PRRSV-free pigs and inoculated with
one of the wild-type orchimeric mutant viruses. The
cells were collected after 36 hrs, and the level of INF-α,
INF-β, TNF-α, and IL-10 mRNA was measured by a
real-time PCR. The levels of cytokine expression in
infected and non infected cells were normalized to that
of β-actin expression and relative quantities of were
determined by the 2-ΔΔCt method.
Results
PAMs infected with VR2332 induced lower expression
of all the cytokines in comparison to those with the JA
142. To check the genetic determinants responsible for
enhanced cytokine expression of JA142, three chimeric
mutant viruses, viz., JAP5, JAP7 and JAP567 were
produced. JAP7 which includes ORF7 of JA142 was
found to induce higher mRNA accumulation of TNF-α
(>3-fold), IL-10 (>3-fold), INF-α (>4-fold), and INF-β
(>14-fold) in comparison to the PAMs exposed to
VR2332. JAP5 which includes ORF5 of JA142 also
968 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

induced higher expressions of TNF-α (>2-fold), IL-10
(2-fold), INF-α (>5-fold), and INF-β (>9-fold) as
compared to VR2332. Though JAP567 which includes
ORFs 5-7 of JA142 induced slightly lower levels of
cytokines as compared to JAP5 and JAP7, expression
levels of TNF-α (>2-fold), IL-10 (>2-fold), INF-α (>2fold), and INF-β (>5-fold) by JAP567 were still
significantly higher than those by VR2332.
Table 1. Relative quantities of cytokine expression in
PAMs infected with wild-type and chimeric mutant
PRRS viruses.

Standard deviation is shown in parenthesis; *NT
represents samples not exposed to any virus and was
used as a reference sample in real-time PCR.
Conclusions and Discussion
The present study indicated that VR2332 and JA142
induced different levels of cytokine expression. JA142
induced significantly higher levels of INF-α, INF-β,
TNF-α, and IL-10 expression than VR2332. ORF5 and
ORF7 of JA 142 may be responsible for the higher
levels of cytokine expression in PAMs.
References
1. Duan X et al.:1997, Arch Virol 142, 2483-2497.
2. Ven Reeth K et al., 2000, Vet Res 1, 187-213.
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Introduction
Porcine Reproductive and Respiratory Syndrome virus
(PRRSV) has high mutation rates in nature and quasispecies dynamics like other RNA viruses. Because
RNA viruses readily adapt to changing environmental
conditions, the emergence of drug-resistant mutants is
the most important constraint for the control of RNA
virus infection by using conventional antiviral drugs.
Attenuated commercial vaccines have been used most
to control PRRSV infection. However, the vaccines
cannot provide the sufficient levels of protection against
PRRSVs which exist as various genotypes2, not to
mention the concerns about the reversion of the
vaccines to virulence. As a result, it becomes essential
to develop alternative prevention and control strategies
against PRRSV. Previous studies demonstrated that
antiviral mutagens increase mutation frequency of RNA
viruses above the tolerable error threshold during virus
replication and drive the viruses into extinction1, 3. In
the present study, the replication of VR2332, a
prototype of North American PRRS virus, was assessed
in the presence of four different antiviral mutagens
(Ribavirin, 5-Fluorouracil, 5-Azacytidine, and Amiloride
Hydrochloride Hydrate) to evaluate the effects of the
mutagens on PRRSV.

Results
The antivial activity of four different mutagens against
PRRS virus replication was shown in Figure 1. Among
the 4 different drugs, Ribavirin and 5-Fluorouracil most
effectively suppressed the replication of VR2332
without causing significant cytotoxicity, whereas 5Azacytidine and Amiloride Hydrochloride Hydrate
showed antiviral effects against PRRSV replication but
were highly cytotoxic. Serial passage of VR2332 with
Ribavirin at 0.2 or 2 mM concentration caused viral
extinction at 6 or 3 passages, respectively, as no
evidence of viral replication was observed by either
virus titration or FA.
Figure 1. Antiviral activity of four (4) different
mutagens against PRSSV replication.
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Discussion and Conclusions
Since Ribavirin and 5-Fluorouracil have significant
antiviral effect against PRRSV without causing high
levels of cytotoxicity, these two drugs could be
considered as good candidates for therapeutic agents
against PRRSV infection. No escape mutant virus arose
during serial viral passage with Ribavirin in cell
cultures.
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Materials and Methods
Two different methods were used for the evaluation of
antiviral effects of Ribavirin, 5-Fluorouracil, 5Azacytidine and Amiloride Hydrochloride Hydrate
against PRRSV replication.
Mutagen pre-treatment before virus inoculation
MARC-145 confluent cells prepared in 25cm2 flasks
were incubatedwith RPMI-1640 growth media
containing each of antiviral mutagen at the 6 different
concentrations (0.0, 0.2, 0.4, 0.6, 0.8 and 1.0 mM)for 4
hrs. After 4 hrs incubation, media containing each
mutagen was discarded completely and the cells were
inoculated with VR2332. After 1 hour incubation, virus
inoculum was discarded and cells were replenished with
RPMI growth media.
Mutagenpost-treatment after virus inoculation
MARC-145 confluent cells were inoculated with
VR2332. After 1 hour incubation, virus inoculum was
removed and cell monolayer was replenished with
RPMI-1640 growth media containing each of four
antiviral mutagens at the same 6 concentrations.
In both methods, supernatants were collected at every
24 hours up to 4 days and tested for virus titration. The
cytotoxicity of the four mutagens was also assessed in
MARC-145 cells. In addition, VR2332 was serially

passed in the presence of Ribavirin at the concentration
of 0.2 and 2.0 mM to facilitate the emergence of
Ribavirin-resistant mutant virus.
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vaccine application in commercial farm
HJ Moon1, DS Song2, BH Seon1, YH Kim1, HK Kim3, YJ Lee1, SY Han1, JM Kim1, BK Kang1
Research Unit, Green Cross Veterinary Products, Co. Ltd., 227-5, Kugal Dong, Yongin, Kyunggi Do,2Viral Infectious
Disease Research Center, Korea Research Institute of Bioscience and Biotechnology, Daejon, 305-806, Korea, 3Virology
Laboratory, Department of Veterinary Medicine, College of Veterinary Medicine and BK21 Program for Veterinary
Science, Seoul National University, Gwanak-gu, Seoul 151-742, Republic of Korea.
1

Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is an economically important swine pathogen
and characterized by respiratory distress in piglets and
reproductive failure in sows. Although modified liveattenuated vaccines (MLVs) and many inactivated
vaccines were developed but PRRSV remains difficult
to control. Live vaccine strongly induce virusneutralizing antibody but have with the risk of reverting
to virulence. Inactivated vaccine is safety and flexibility
towards emerging virus strains.

from suckling piglets until 9th week after vaccination.
However, viremia was stopped 11th week after
vaccination to pregnant sows (Figure 1).
Figure 1. Serologic analysis of the piglets after vaccination.

Materials and Methods
Farm

Piglet
marketing
Weaning at 4th week
Marketing
at 70 days
Herd closure
Closed for 5 years
Arthritis from Streptococcosis
in suckling pigs.
Disease status
PRRS related problems have
been reported from weaning
pigs since March 2011.

Capacity

300 sows

Type

Vaccine and vaccination
PRRS inactivated pentavalent vaccine (Green cross
veterinary products, co., ltd., Yongin, Korea; 4 North
American types, 1-EU type). Every batch of pregnant
sows were administered the vaccine twice at 4 weeks 2
weeks before farrowing. Vaccine was injected
intramuscularly with 2ml.
Monitoring
PRRS antibodies of suckling pigs and weaning pigs
were tested using commercial ELISA kit (Idexx, WI.,
USA). And viremia was also detected from same sera
using one step real time RT-PCR kit (Ambion, USA).
And compared the mean litter size (numbers of live
born piglets) was also checked between pre-vaccination
and post-vaccination in order to compare the
performance of the sows.
Results
Serologic analysis of the suckling piglets presented that
the distributions of the S/P ratio had been concentrated
from 13 weeks after vaccination (Figure 1). And litter
sizes were increased from 9.6 to 11.5 per sows (Table
1). PRRSV had been detected in the serum samples
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Table 1. Comparison of litter size between prevaccination and post-vaccination.

litter size
(Mean)

Pre-vaccination

10 month of postvaccination

9.6

11.5

Conclusions and Discussion
This field application of the PRRS inactivated vaccine
to comemercial farm presented the effect on the viral
transmission and littersize in sows. Unfirtunately, the
field application only reflect the type II PRRSV infeted
farm. However, this report suggest the this vccine can
be a useful control method for PRRS.
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Introduction
PRRS has been a plague to the swine industry
worldwide during past 2 decades and is the most
economically significant viral disease of swinein North
America (1). To minimize economic losses, a great deal
of effort has been mounted to intervention strategies for
PRRS. Effective use of serology to determine the stage
of PRRSV infection is one of challenges for effective
prevention and control of PRRS.Isotyping of antibody
response has been a convenient tool for determiningthe
stage of infection for many viral pathogens in both
human and veterinary medicine(2).The objective of this
study was to characterize kinetics of PRRSV-specific
IgG, IgM and IgA in pigs over time after experimental
infection.

1.5
1
0.5

0

2
1.5

group 1

group 2

group 3

1
0.5
0

Days post inoculation

Conclusions and Discussion
Isotype-specific serologic assessment can be useful to
determine infection and immune status of pigs. While
IgG is a good indicator of exposure, IgM response can
be indicative of first or recent exposure in naïve pigs.
IgA response appears to align better with host immune
status to PRRSV.
References
1. Holtkamp D et al, 2012, J Am Vet Med Assoc (in
press).
2. Park BK et al, 1995, J Vet Diagn Invest 7:544-546.
3. Molina R et al, 2008, Vet ImmunolImmunopathol
126: 283–292.
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Results
Group 4 stayed seronegative throughout the study. After
inoculation, pigs developed IgGby 7-14 dpi
(cutoff=1.59). The IgG lasted at high level until 202 dpi
and was not boosted up by re-inoculation.In contrast,

2
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Data were analyzed with SAS 9.2 and Medcalc
statistical software. OD values wereanalyzed using
repeated measurement ANOVA. Pair-wise differences
among 4 treatment groups were assessed using Tukey
method by dpi. Receiver operator characteristic curve
was plotted and the areaunder the curve was estimated
for each isotype. The cutoff ODs to maximize both
diagnostic sensitivity and specificity werethen calculated.

2.5

202
196
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168
154
140
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112
98
84
70
56
42
28
14
7
0

All samples were randomized and tested on IDEXX
PRRS ELISA X3 kits using anti-swine IgG-, IgM- or
IgA-HRP conjugate and TMB substrate. OD was
measured at 450nm. Three sera with known isotype
status and the kit controls were included in each plate to
assess plate-to-plate variation. All samples and controls
were run in duplicate.

Figure 1. IgM (top) and IgA (bottom) responses (OD)
to PRRSV in pigs experimentally infected with VR2332
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Materials and Methods
Sera were collected from 27 pigs in 14-day intervals
from 0 to 202 days post inoculation (dpi)(3) and tested
for various antibody isotypes specific for viral
nucleocapsid. The pigs comprised 4 groups based on the
presence and absence of initial inoculation at 0 dpi and
re-inoculation at193 dpi: 1) inoculated/re-inoculated; 2)
inoculated/not re-inoculated; 3) not inoculated/ inoculated;
and 4) negative control. The animals in groups 1, 2 and
3 were inoculated intranasally with a type 2 PRRSV
isolate (VR-2332).

IgM appeared by 7 dpi (cutoff=1.49) and then rapidly
declined (Figure 1 top). By 28 dpi, no IgM was detected.
Re-inoculation did not elicit IgM response whereas
group 3 developed IgM antibody sharply. As for IgA,
the antibody appeared by 14 dpi(cutoff=0.23), started to
decline after 70 dpi to negative level by182 dpi, and
was boosted up by re-inoculation (Figure 1).
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is a significant economic burden to the US swine
industry. Accurate and timely diagnosis of viral
infections is necessary for effective disease monitoring
in population and disease control. Serum has been the
standard ante-mortem sample for PRRSV and antibody
testing. As venipuncture can impose safety issues for
both animal and collector, less invasive and more
convenient sampling methods (e.g., ear vein bleeding,
tail docking, air sampling, and oral fluid sampling) have
been evaluated for their diagnostic utility use 2,4,5,6. More
recently, use of dried blood spots on filter paper has
been getting attention as it allows easy blood collection
from the ear and provides convenient transport of
biological materials without loss of analyte integrity1,3.
The following experimental and field studies were
conducted to evaluate the utility of the TEGO™ Animal
Blood Collection (ABC) kit for sample collection and
PRRS diagnostic testing.
Materials and Methods
Twenty-six 4-week-old pigs were randomly divided
into 1 of 3 treatment groups, intranasallyinoculated with
PRRSV type 1 (ISU29281), b) PRRSV type 2(JA142)
or c) sham control, and kept for 5 weeks post
inoculation.Periodically blood from each pig was
directly blottedto a filter membrane using the TEGO
ABC kitfrom ear vein or collected into a Vacutainer®
SST tube from jugular vein. After each filter paper was
processed for elution of dried blood spot, both eluates
and sera were tested for virus and antibody by a realtime PCR and ELISA, respectively. In addition to the
experimental study, a total of 240 pigs from commercial
operations (finishers or adult swine) were sampled by 2
independent swine practitioners from 3 different
populations: a) positive; b) negative; and c) unknown.
Sample collection from each herd was limited to 20 or
30 pigs. Both sera and filter papers with dried blood
spots were submitted for PRRS testing (PCR and
ELISA) in a blind fashion. Test agreement and
performance between the 2 sample matrices were
determined byChi-square test1 and Fisher’s exact test.
Results
All pigs developed detectable viremia by 3 dpi and
remained viremic until 14 dpi regardless of the PRRSV
strain given. Serologically, all inoculated pigs
seroconverted to PRRS virus by 14 dpi and continued to
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be seropositive until the end of the study (35 dpi). When
the same pigs were tested using dried blood spot
samples collected with TEGOTM ABC kit, eluates from
three5-mm punches of each paper resulted in
comparable PCR and ELISA results (table 1)although
the eluates had higher Ct values and lower S/P ratios
than the corresponding sera.
All samples (sera and filter papers) collected from
historically PRRS-negative herds (boar stud or sow unit)
were negative for both virus and antibody. On samples
from herds with positive or unknown PRRS status, both
sample matrices yielded comparable PCR results.
Overall the agreement of test results between the 2
sample matrices was 98.3%.
Table 1. PCR detection of PRRSV in sera and filter
paper eluates collected from pigs after experimental
inoculation
PRRSV
Type 2
Type 1
Control
a

% positives

Sample
Serum
Eluate
Serum
Eluate
Serum
Eluate

Days post inoculation
0
3
7
14
a
0
100 100 100
0
100 100 100
0
100 100 100
0
100 100 100
0
0
0
0
0
0
0
0

21
40
20
33
22
0
0

Conclusions and Discussion
Dried blood spot samples can be used for PRRSV PCR
and ELISA. TEGOTM ABC kit provides a safer, more
convenient blood collection solution for growing and
older pigs in the field and an easy way to ship samples
with cost saving.
References
1. HansenTV et al, 2007,Cancer Epidemiol Biomarkers
Prev 16:2072-2076.
2. Hermann JR et al,2008, Can J Vet Res 72:367-370.
3. MoscosoH et al, 2006,Avian Dis 50:391-396.
4. Patterson et al,2007,J Swine Health Prod 15:339-345.
5. PrickettAR et al, 2008, J Swine Health Prod 16:8691.
6. RoviraA et al, 2007, J Vet Diagn Invest 19:502-509.
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Introduction
PRRSv has demonstrated to have an economical impact
per pig up to $9.12 U.S dollars in nursery phase and up
to $ 28.3 U.S dollars in finisher phase1. Modified-live
virus vaccine represents a viable option to minimize the
negative impact of PRRS in growing pigs in production
systems2,3. The objective of this project was to
determine if strategic use of Ingelvac® PRRS MLV
could improve growing pig performance and reduce
mortality compared to the previous 24 months of
production data in a large-scale pig production system.

Columns with different suprescripts differ at P<0.01 (2sample proportion test)
Conclusions and Discussion
This large scale PRRS control project was successfully
implemented for 15 months. A significant increase in
ADG (P<0.01) and significant decrease in mortality
(P<0.01) was detected in both nursery and finisher pigs
when compared against the previous 24 months
closeouts. In addition, a reduction of PRRS wild type
virus proportion in the whole system was observed.
PRRS MLV pig vaccination and modified herd closure
were the primary tools utilized to achieve an
improvement in ADG and reductions in mortality even
in the presence of both PRRSv type 1 and type 2 in the
system.
References
1. Neumann E. et al 2005. JAVMA 227:385-392
2. Spronk G. et al. 2009. Proc Leman Swine Conf
3. Philips R. et al. 2006. Proc IPVS O.46-06
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Results
Before and after vaccination results are shown in Table
1 and Figure 1.

Figure 1. Proportion of wild type PRRSv detected in
system before and after vaccination.
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Materials and Methods
The project was performed in a 70,000 sow multisite
production system. Breeding herds were endemically
infected with PRRSv type 1 (EU) and type 2 (NA).
Both types were identified in nursery and finisher pigs.
The primary interventions were herd closure for 130
days and systematic breeding herd mass vaccination
with Ingelvac® PRRS MLV (2 ml), followed by
quarterly sow mass vaccination, and ongoing pig PRRS
MLV vaccination at weaning with Ingelvac® PRRS
MLV (2 ml). Project duration was 15 months. In
growing pigs, system-wide average daily gain (ADG)
and mortality percentage were compared in a beforeafter analysis, running 2-sample t-test for ADG and 2sample proportion test for % mortality (MINITAB 16.1).
In the nursery phase, a total of 703 closeout groups
representing 3,656,862 pigs were included in the before
period, and 328 closeout groups representing 1,463,539
pigs were included in the after period. In the finisher
phase, 489 closeout groups, representing 2,659,631 pigs
were included in the before period and 188 closeout
groups, representing 1,006,072 pigs were included in
the after period.
An intense monthly diagnostic
monitoring in piglets at each breeding herd as well as
nursery and finisher pigs (hospital pens) was
implemented to assess PRRSv circulation dynamics
and system-wide wild type presences (using ORF-5
sequencing) proportion during the project.

Table 1. Analysis of system-wide closeout gain and
mortality before and after vaccination
Vaccination
Parameter
Before
After
Nursery
ADG, lbs
0.905±0.12a
0.975±0.07b
a
Mortality, %
3.19±0.008
2.45±0.008b
Finisher
ADG, lbs
1.704±0.01a
1.825±0.06b
a
Mortality, %
5.56±0.009
3.65±0.003b
Rows with different superscripts differ at P<0.01
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Introduction
Porcine Reproductive and Respiratory Syndrome Virus
(PRRSV) causes huge economic losses to the swine
industry worldwide1, 2. The use of modified live
vaccines after infection with PRRSV is common
practice, and has been shown to be successful in
reducing reproductive disease and stabilizing the herd’s
status. Vaccinated sows and piglets shed less virus 3, 4.
This report describes the control and stabilization of an
acute PRRS field virus outbreak in an endemically
infected breeding herd, using a modified live virus
vaccine based on European DV strain (Porcilis® PRRS).
Material and Methods
The piglet producer farm, housing 230 sows, is located
in Lower Saxony (the main pig production area in
north-western Germany). It produces 24.3 weaned
piglets/sow/year.
The herd has a history of reproductive and respiratory
disease caused by PRRSV, as well as the other most
common bacteria and viruses. An acute outbreak of
PRRS in winter 2009/2010 in the nursery unit and the
sow herd caused a dramatic reduction in performance,
despite regular sow vaccination. Clinical signs ranged
through late abortions, stillbirths, dead or weak-born
piglets and severe respiratory symptoms in the nursery
phase. The onset of infection was extensively monitored
by blood sampling sows and piglets (see Table 1). To
stabilize the herd, the attending veterinarian and owner
decided to re-vaccinate the whole sow herd against
PRRSV (with Porcilis® PRRS) during the acute
infection phase. In addition, all piglets were vaccinated
at 14 days of age with the same vaccine. PRRS serology
and PCR testing were used to monitor the disease. It
was decided to define the sow herd as having achieved
“stable” status when PRRS field virus was absent from
all samples, and there had been a proven significant
reduction in abortions and piglet mortality.
Results
Three weeks after re-vaccination of all sows the
abortion rates decreased. Also, piglet mortality during
the first 4 weeks before and after weaning showed a
clear reduction after improvement of vaccination
scheme. The herd returned to its former operating
performance following the implementation of the
additional piglet vaccination.
RT-nested PCR results from samples taken 6 weeks
after the herd vaccination were negative (Table 2).
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Table 1. Serology (IDEXX X3 ELISA) and PCR
results (Rt-nested PCR) from serum samples from sows
with typical clinical PRRS symptoms
Sow No. Idexx ELISA (S/P)
PCR
1
3.146
Positive EU-Type
2
2.044
Positive EU-Type
3
2.367
Positive EU-Type
4
3.459
negative
5
1.954
Positive EU-Type
6
3.132
Positive EU-Type
7
3.696
Positive EU-Type
8
3.837
negative
9
3.353
Positive EU-Type
10
3.754
Positive EU-Type
Table 2. PCR results 6 weeks after herd vaccination
Pooled serum sample

PCR
negative

Conclusions and Discussion
PRRS still causes considerable economic losses in the
swine industry and leads to a lot of discussion. It is
common practice to vaccinate sows in the face of an
acute outbreak in an effort to stabilize a herd. This
strategy in this case, along with the vaccination of
piglets at 10-14 days of age, proved to be effective in
reducing abortions and piglet mortality during the first
weeks pre- and post- weaning. This may have been a
result of a reduced viremic phase and thus a stronger
immune response within the whole herd.
References
1. Neuman et al. (2005), J Am Vet Med Assoc.
227(3):385-392
2. Poliak et al. (2010), IPVS Vancouver 2010
3. Cano et al. (2007),Am J Vet res.68(5):565-571
4. Scrotti et al. (2006)is, Theriol. 66(8):1884-93
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Porcilis PRRS: a laboratory assessment of vaccinal virus spread
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Introduction
Results
The use of modified live virus (MLV) vaccines to
No adverse reactions, systemic or local, were observed
control outbreaks of PRRS in pig production has
following the vaccination of the pigs in the treatment
focused on the safety aspects of MLV vaccines. The
group. All blood samples taken at the start of the trial
ability of the vaccinal virus to spread and to return to
tested negative by Block-ELISA. During the trial period,
virulence is of great importance. In Danish pig
nearly all the vaccinated pigs sero-converted, as did 4
production, it has already been shown that a
sows, and later, 1 pig from the sentinel groups (Table 1).
commercially available live PRRS vaccine has spread
In the six weeks following the latter result, no sentinel
from vaccinated pigs to susceptible sows (1).
pigs sero-converted
The objective of this trial was to assess the ability of the
Porcilis® PRRS vaccine to spread in a PRRSV-negative
Table 1. Incidence of sero-conversion
herd from vaccinated to unvaccinated, fully susceptible
Sample time
Vaccinated
Sentinel sows Sentinel pigs
0
0
0
Start
pigs and sows housed with the vaccinated animals. The
73
0
0
Week
–
3
trial was performed as a scaled-up laboratory trial, and
2
4
0
Week – 6
the trial conditions were intended to mimic the
1
0
0
Week – 9
conditions to be expected in normal pig production
0
0
1
Week – 12
1

Week – 15
Week – 18

–
–

–
–

0
0

(n is the number of infectious
periods; I is the number of resulting
cases of the nth infectious period)

Conclusions and Discussion
In summary, this trial demonstrated that Porcilis® PRRS
vaccinal virus can spread to fully susceptible pigs and
sows. The spread was limited to only a few animals and
ceased spontaneously. No safety related adverse
reactions were noted during the study.
References
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Virus was isolated from 23 samples from vaccinated
pigs and from 1 sample from a sentinel sow at week-3.
At week-6, virus could be detected in only 1 vaccinated
pig. None was detected thereafter. One sow was found
to be viraemic at week-3, and by week-6 this sow had
sero-converted. This suggests that the sow was infected
with vaccinal virus during the first two weeks after
vaccination of the treatment group.
Another 3 sows had sero-converted six weeks after
vaccination of the treatment group, without the previous
detection of a viraemia. These 3 sows were penned
nearest to the viraemic sow, which may have infected
them with virus.
At week-12, 1 sentinel pig had sero-converted. This pig
may have received the virus from the farrowing pen
containing viraemic piglets which was facing it, or from
an adjacent pen of pigs. The basic reproduction ratio
with 95% confidence intervals can be estimated as
R0= 0.06 +/- 0.09 using
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Materials and Methods
The trial, involving 120 animals, was adapted to the trial
site which was a single pig house with 3 rows of
pens/stalls. One side of the building had a row of 11 pens
to hold about 8 weaners/growers each.
Weaners/growers in 9 pens were vaccinated with
Porcilis® PRRS - 78 pigs in all (treatment group). Pigs in
every 4th pen (2 pens) were left unvaccinated (sentinel
pigs). The middle section of the building comprised 11
farrowing pens containing 10 pregnant sows.
On the other side of the building were 15 sows in stalls.
The sows were left unvaccinated (sentinel sows) and
were as fully susceptible to infection with vaccinal virus
as the unvaccinated pigs. The trial was designed as an
uncontrolled single sample transmission study with one
treatment and one sentinel group. No direct contact (nose
to nose) between treatment and sentinel groups was
allowed, nor was the movement of pigs or sows between
sections. Pigs (both sexes, 6 - 12 weeks old) had a known
history of infection with M. hyopneumoniae, P.
multocida (tox+) and B. bronchiseptica. The treatment
group received a single dose of Porcilis® PRRS, the
sentinel group, none.
All animals were blood sampled at the start of the trial.
The sentinel sows were sampled a further four times and
the sentinel pigs a further six times, all at three week
intervals. Vaccinated pigs (treatment group) were blood
sampled every third week until proven to be nonviraemic. Blood was collected in plain vacuum tubes and
tested by Block-ELISA (2). All the week-3 and week-6
samples from the sentinel groups were tested for viraemia
by the IPT (IPMA) method. Any positive pigs were
sampled and tested for viraemia again 3 weeks later.
The IPT was performed on both MARC and PPAM cells.
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Comparison of reproductive parameters in sows vaccinated intradermally and intramuscularly with a modified
live porcine reproductive and respiratory syndrome virus (PRRSV) vaccine
Robert Graage1, Cornelia Stoik1, Stefan von Rueden4, Alex Eggen5, Hans-Peter Knoeppel4,
Andreas Palzer3, Mathias Ritzmann1,2, Andrea Ladinig1
1
Clinic for Swine, University of Veterinary Medicine, Vienna, Austria
2
Clinic for Swine, Ludwig-Maximilians University, Munich, Germany
3
Veterinary Practice, Scheidegg, Germany
4
MSD Animal Health/Intervet Deutschland GmbH, Unterschleissheim, Germany
5
MSD Animal Health, Boxmeer, The Netherlands

Material and Methods
The study was conducted on a breeding farm in
Southern Germany managing 2,000 sows. The sows
were all vaccinated with a modified live PRRSV
vaccine (Porcilis® PRRS, MSD Animal Health,
Boxmeer, The Netherlands). For the purposes of the
trial, the sows, which were all kept in the same building,
were divided into two groups. Group A (n=945) was
vaccinated intradermally using an IDAL device; Group
B (n=670) was vaccinated intramuscularly.
Reproduction and fertility parameters during farrowing,
such as the numbers of piglets born alive, stillborn, or
mummified, and those which died before weaning or
were weaned, were recorded for one year (two parities
each group) and analyzed. Statistical analysis was
conducted using SPSS® 17.0. Differences between
groups were determined using the Mann-Whitney- or Ttest considering normal distribution. The impact of bias
factors (parity, season) on the number of piglets born
alive was analyzed by multifactor analysis of variance.
Results
The overall reproductive performance (mean values)
per group during the observation period is shown in
Figure 1.
However, no statistically significant differences were
apparent between the routes of administration (Table 1).
The number of parities per sow as well as season of
breeding and farrowing had a significant impact on the
number of piglets born alive (p <0.001). This was
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evident for both IDAL and IM vaccinated sows. (Data
not shown)
Figure 1. Comparison of reproductive parameters
14,00

mean number of piglets

Introduction
Intradermal vaccination using a needle-less device
(IDAL, MSD Animal Health) induces an equivalent or
superior immune response to that induced by
intramuscular injection (IM) using a syringe and
needle.1 IDAL vaccination, which deposits the dose
within the dermis, induces protection in pigs against
infection with porcine reproductive and respiratory
syndrome virus (PRRSV). Both administration
techniques (intradermal and intramuscular) induce equal
protection.2
The aim of this study was to compare reproductive
performance after vaccinating sows intradermally and
intramuscularly with an European, modified live,
PRRSV vaccine.

12,00
10,00
8,00
6,00
4,00
2,00
0,00
born alive

stillborn

mummified
IDAL

died

weaned

IM

Table 1. Mean values ± standard deviation of recorded
parameters in both groups
born alive stillborn mummified died weaned
12.64
1.00
2.10 10.95
Group A
0.09 ±0.33
±3.07
±1.55
±1.81 ±1.63
12.56
1.06
2.22 10.96
Group B
0.10 ±0.36
±2.97
±1.49
±1.96 ±1.37
p-value
0.559
0.516
0.538
0.364 0.890
Conclusions and Discussion
From a practical point of view, intradermal vaccination
using the IDAL device proved to be very easy, and took
less time than the intramuscular technique. Previous
field trials measuring serological data showed
comparable responses between intradermal (IDAL) and
intramuscular techniques for PRRS vaccination. This
study revealed equivalent similarity between them with
respect to the long-term evaluation of reproductive
performance data. It clearly demonstrated the
effectiveness of the IDAL device in a large breeding
unit.
References
1. Chase, C. C. L. et al. (2008): J. Swine Health Prod.
16:254-261.
2. Martelli, P. et al. (2007): Vaccine 25:3400-3408.
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Prevalence of swine herds to porcine reproductive and respiratory syndrome virus (PRRSV) in Taiwan in 2011
2
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV)causes severe respiratorydiseases in nursery
and grow-ﬁnishing pigs and also plays one of major
roles in porcine respiratory disease complex (PRDC).
Outbreaks of PRRS were observed in swine herds
between July 1991 and June 1993 and caused
significant economic loose to pig industry in Taiwan1.
Following Vietnam, Philippine is the second country
which had occupied in the serious disease.Philippine
reported their pig herds infected with high pathogenic
PRRSV in 2008. The virus had 98% similarity in
sequence with Chinese type which showed high fever
and high pathogenic clinical syndrome4. Higher and
higher frequency commodity trading between Taiwan
and Southeast Asian countries increased the risk of
importing PRRSV into Taiwan. In this study, we collect
serum samplesfrom pig farms nationwide in Taiwan and
test PRRSV antibody.Oral-nasal swabs were collect
from sero-positive pig farms and detected PRRSV by
molecular diagnostic method. All the data would show
the distribution of European, North Americanor China
typeof PRRSV in Taiwan.

Conclusions and Discussion
In this survey, we collected271 herds and 4,064 blood
samples and conducted herd prevalence 89% and seroprevalence 83%. Compared the result we survey 2 years
before in Northern Taiwan. The herd prevalence was 80%
(52/65) and sero-prevalence was 62% (595/953) in 2009.
Previously study indicated the prevalence of 64-86%
identified in a 1996 investigation5. These data show that
herd sero-prevalence of PRRSV is between 80% and
90% in last several decades in Taiwan. An additional
investigation we got a 7% vaccination rate of PRRSV in
sampled herds in 2011. Most swine herds were never
vaccinated with PRRSV vaccine last year. The herd
prevalence of PRRSV was 89% which could be
regarded as real field PRRSV infection rate. Nuclear
acid analysis demonstrated a substantial difference
between VR-2332 strain and PRRSV detected from
swab in swine herds, indicating that PRRSV spread in
swine herds in Taiwan. This study followed the
surveillance in 2009 with a nationwide sampling area
and size. The herd prevalence showed 80% in 2009 and
89% in 2011, respectively. The surveillance
demonstration pig farms affected by PRRS virus is in
generally.

Results
The epidemiological survey conducted in 2011
estimated the herd prevalence of PRRSV in Taiwan. In
total, 271 randomly selected herds and 4,064 blood
samples were examined in this study. The overall
PRRSV herd prevalence was 89% (242/271) and seroprevalence was 83% (3,375/4,064). For within-herd
prevalence in the 242 sero-positive herds, there are 187
herds (77%) with 100%, 43 herds (18%) with between
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Materials and Methods
The epidemiology survey of PRRSV was examined
using nationwide stratified random sampling method.
The sample size of 15 pigs per herd was tested that is
intended to detect PRRSV at 95% confidence interval
with a 20% infection rate. The serum samples were
tested for PRRSV antibodies using a commercially
antibody testing kit (IDEXX PRRS Ab test kit) and the
test with a ratio of more than 0.4 were considered
seropositive for PRRSV2. Three farms in a county with
seropositive for PRRSV were selected and 10-15
porcine oral-nasal swabs were collected each farm
and tested by reverse transcription and polymerase
chain reaction (RT-PCR) to detect PRRSV as a
European type (EU)3, North American type (NA)3 or
China type (CN)4. PCR products would be sequenced
and compared with the PRRSV sequence from Genbank.

99% and 50% and 13 herds (5%) with less than 50%.
Twelvesero-positive farms were selected and collected
10-15 oral-nasal swabs from nursing and grow-finishing
pigs each farm. There is one PRRSV RNA was founded
and typed NA genotype byRT-PCR.
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Type I porcine reproductive and respiratory syndrome virusemerged in Japan
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is heterogeneous, with two genotypes
identified thus far on the basis of genetic, antigenic, and
pathogenic differences: type I (European genotype) and
type II (North American genotype). In Japan, type I
PRRSVs were first isolated from pigs showing
respiratory signs in 2008.1Our team characterized this
isolate (Jpn EU 4-37) and conducted an epidemiological
investigation. In addition, we studied the sequential
development of lesion and sites of virus distribution in
virus-naïve pigs inoculated with the virus to
investigating the pathogenicity of this isolate. We also
analyzed whether or not pigs previously infected this
emergent strain exhibited protection against a
subsequent type II PRRSV challenge.
Materials and Methods
To evaluate the prevalence of type I PRRSV in the
outbreak farms in question, we compared the rates of
positivity of type I PRRSV for three periods: January
2008, September 2008, and October 2009. For the
epidemiological study, a total of 1163 porcine serum
samples were collected at 38 farms in 7 prefectures of
Japan between 2008 and 2010. PRRSV was detected
using one step real-time RT-PCR with slightly modified
previously published primers.2
Twenty-four pigs free from PRRSV and other specific
pathogens at four weeks of age were used in the
experimental infection. Four (group 1) and nine (group
2) pigs were infected nasally with 1 ml inoculum
containing 1 × 105 TCID50 of Jpn EU 4-37. Group 2 and
another 5 pigs (group 3) were inoculated with Japanese
Type II standard strain EDRD1 at 35 days post infection
(DPI) following Jpn EU 4-37 challenge. Six pigs used
as uninfected controls were housed in a separate animal
facility during the experiment. Four infected pigs each
were necropsied at 10 (group 2), 21 (group 1), and 56
(groups 2 and 3) DPI, and clinical signs, viral load, and
pathological findings were evaluated.
Results
While samples collected in January 2008 had been all
negative for type I PRRSV in the farm, by September
2008, 19 of 35 serum samples (54.3%) were type I
PRRSV-positive on real-time RT-PCR assay. In October
2009, however, the numbers of type I PRRSV-positive
samples had decreased to 5 (14.2%), with no positives
detected in other farms investigated in this study.
In the challenge study, although tachypnea and
depression were shown slightly in Jpn EU 4-37inoculated pigs, no significant differences in body
978 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

weight or body temperature were noted between group
1 and control animals. However, interstitial pneumonia
was observed in all challenged pigs at 10 and 21 DPI in
the histological analysis. In the subsequent EDRD1
challenge study conducted in the Jpn EU 4 37 infected
animals, no significant differences in clinical signs were
noted between groups 2 and 3. Although no significant
differences were noted in the growth curve of EDRD1
between groups 2 and 3, the viral load in group 2
decreased quickly compared with group 3.
Discussion
This is the first report to describe the prevalence and
pathogenicity of type I PRRSV in Japan. Although
exposure to Jpn EU 4-37 failed to bestow protection
against subsequent infection with type II PRRSV, the
immunity induced by Jpn EU 4-37 infection may
nevertheless play a role in the clearance of type II
PRRSV to some degree. In addition, further studies will
be required to define the population dynamics of the
infection.
References
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Genomic characterization of the North American-type porcine reproductive and respiratory syndrome virus
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1
Guangdong Wen’s Foodstuffs Group Co.LTD, Guangdong Wen's Group Academ, Wen’s Science and Technology Park,
Xinxing, 527400, Guangdong, China,zlc0425@163.com
Introduction
Porcine reproductive and respiratory syndrome (PRRS) isone
of the widespread swine diseases thatcausesenormous
economic losses in the swine industry1.Recently,
increasing data of sequence indicatethe PRRSV viral
genome changes quickly, particularly in theNsp2 regions
within ORF1a, and ORF5.Simultaneously, the PRRSV
which shares a uniquediscontinuous deletion of 30aa in
Nsp2 gene was isolatedin the central region of China
since 2006 with high morbidity and mortality2.
Materials and Methods
Asouth China field isolate (YN9, in 2008) was collected
fromcommercial pig farms and adapted on MARC-145
cells. Virus genome was amplifiedby using oligonucleotide
primers and sequences multiple alignmentswere
conducted by using Clustalx 1.83 program and MEGA4
software. Propagate characterization in MARC-145 cells
was retitrated for virus titer at different times.
Virusanimal pathogenicity analysis was performed by
eighteen healthy commercial 35-days-old cross-bred
weaned piglets and the clinical signs, rectal temperature
and average body weight changeindex were
recordedroutinely.

Figure 2. Scoresevaluation for the clinical signs of
challenged pigs
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Conclusions and Discussion
Taken together, the present study demonstrated the
newly YN9 isolatein China belongs tothe North
American type. The virus with a unique 54aa deletionin
the nonstructural protein Nsp2 gene was lower virulence
in vitro animal pathogenicity. It isrepresentedthe novel
genotype has been emerged and may providevaluable
information for the vaccine further investigations.
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Results
The newly isolate YN9 was identified as the NA
genotype and the full-length sequences containing
15,312bp, 52.39%GCcontent, with a unique 54amino
acids (aa) deletionin the nonstructural protein Nsp2.
Phylogenetic and molecular evolution analyses showed
that the YN9 belongs tothe recently proposed PRRSV
variant strain, which has novelpropagation in MARC145 cells in vitro and its animal pathogenicity is lower
than the other referred viruses.

Figure1. Sequence alignment of the PRRSV viruses
(NA strains) Nsp2 gene
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PRRS virus eradication by partial depopulation in a commercial finishing farm in Japan
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2
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Materials and Methods
In this farm, there are eight finishing buildings consisting
of 4800 pigs from 70 to 185 days of age. AIAO is done
by building. In November 2009, blood samples from the
existing pigs were taken and the serum samples were
stored at refrigeration until the PRRSV PCR test results
came back. The positive serum was diluted to 200 times
with PBS. 1.5ml of the diluted serum per pig was
inoculated to 50%-60% of the total pigs in the four
buildings (No.1, 2, 7, 8). To check infection of PRRSV,
blood samples from 8 pigs from those 4 buildings were
taken three times after the inoculation. The Elisa tests
were done individually and the PCR tests done as pooled
samples from two individual samples (Table 1).
Table 1. PRRS test results after inoculation
After exposure tests
8 days
41 days
67 days

Elisa
PCR
Elisa
PCR
Elisa
PCR

No.1
0/8
3/4
5/8
1/4
8/8
0/4

Finishing building
No.2
No.7
1/8
0/8
4/4
3/4
8/8
8/8
0/4
0/4
8/8
7/8
0/4
0/4

No.8
0/8
4/4
8/8
0/4
7/8
0/4

Introduction of negative pigs was stopped for 91 days
after the inoculation and started again in February 2010.
There were both positive and negative pigs in the farm
980 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

during one and a half months until the all positive pigs
were shipped. In this period on the farm, the people flow,
office, shower rooms, clothes, boots, and injectors were
divided strictly between the negative and positive areas.
The people flow and the division of both areas were
showed on Figure 1. In addition, new equipments and a
set of tools were provided to the negative buildings.
When people entered the negative buildings, they
changed the dedicated clothes and boots and wore
disposable masks and gloves. Vehicles entering this farm
were disinfected at entrance and disinfected again when
entering the negative area. Trucks for shipping to
slaughter houses never entered the negative area. Feed
delivery trucks had to enter the negative area first.

No.7

No.6

No.5

Existing positive pigs

No.4

No.3

First introducrion of negative pigs

No.8

Figure 1. Layout of the finishing farm when negative
pigs were introduced for the first time
No.2

Introduction
Porcine Reproductive and Respiratory Syndrome (PRRS)
is one of the most important infectious diseases of swine.
In this study, we tried to eradicate PRRS virus (PRRSV)
without total depopulation in one of the finishing sites of
a 3900 sow three-site production system which had 4
sow farms, 2 nursery farms and 5 finishing farms. This
finishing farm could not be totally depopulated because
of its need of constant shipping to a specific supermarket
by the branded pork agreement. In 2003, the first PRRS
outbreak was occurred in one of the sow farms which
provide gilts to the other sow farms. As the result, the
whole production system was turned PRRSV positive.
We tried to eradicate PRRSV from the system. First, the
sow farms succeeded through natural exposure and herd
closure. Secondly, the nursery farms succeeded through
partial depopulation. Finally, the finishing farms were
partial depopulated, but these farms failed because of
existing the viremia pigs at the introduction of negative
pigs. Therefore, existing pigs were forcibly exposed to
the infective matter which was PRRSV positive with the
PCR test and negative pigs were introduced after
checking the infection. As the results, the finishing farms
succeeded leaving the study farms. According to these
experiences, we devised this study method.

No.1

1

Negative area
Truck

Positive area

Negative area entrance
and disinfect point

Truck

Human flow in negative area
Human flow in positive area

The farm entrance Office
and disinfect point

Results
Blood samples were taken three times every month (1428 pigs per buildings) after all positive pigs were
shipped.The Elisa and PCR tests were all negative and
succeeded in eradication of PRRSV from the farm.
Before and after eradication, the one year average
mortality rates and the average carcass weights were
2.25% and 71.2 kg and they were 1.05% and 74.2 kg
respectively.
Discussion
According to this study and the past experience of the
unsuccessful cases, it seemed to be important that pigs
were uniformly exposed and infected PRRSV and
stopped being introduced for three months. Therefore,
negative pigs could be introduced in the state of no pigs
which shed PRRSV. In addition, it is important that the
farm staff have to be completely aware of biosecurity.
However, the PCR results from the No.1 building after
41 days exposure (Table1), inoculation of 50-60% of
group might not be sufficient to get uniform exposure
and infection.

Poster Sessions

VP-622

|Virology & Viral Diseases-PRRS|

Effects of PRRSV-infection in pregnant gilts: fetal preservation and virus levels
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Introduction
PRRSV is one of the most relevant causes of
reproductive failure in pigs. It has been demonstrated
that genetic components influence how effective an
individual pig will respond to the virus (1). On the other
hand, the severity and outcomes of the infection in
pregnant sows and developing fetuses might also be
linked to adverse environmental conditions in the uterus
affecting fetuses during development. A large scale
project investigating the genomic and phenotypic
predictors of PRRS resistance in pregnant gilts is
underway at the University of Saskatchewan. The
objective of the pilot experiment reported herein was to
initiate a comparison of 3 PRRS isolates by assessing
fetal preservation and viral levels in late term fetuses.
Additional data from a second pilot experiment will be
presented at the IPVS 2012 Congress.
Materials and Methods
In pilot 1, 7 PRRS-naïve high-health purebred Landrace
gilts were synchronized and bred to Yorkshire boars. At
gestation day 83 (±0.9), 2 pregnant gilts were each
inoculated with one of three PRRS strains, 50% IM and
50% IN (105 TCID50 total dose). One gilt was similarly
sham inoculated (control). Dams were monitored daily
for clinical signs. On 21DPI, dams and their litters were
humanely euthanized and fetal preservation scored
(Table 1). Multiple tissues were collected and PRRS
RNA quantified by an in-house RT-qPCR in fetal sera.

10

Susceptible

G2 - Strain A
G3 - Strain A
G6 - Strain B

5

G7 - Strain B
G1 - Strain C
G4 - Strain C
G5 - Control

Resistant

0
0%

50%

100%

Percent Dead/Autolysed

Conclusions and Discussion
While the numbers are small (n=2 per strain), numerical
differences in fetal preservation and PRRS virus levels
were observed suggesting differences in susceptibility
exist. One of these PRRS strains will be selected for use
in the main experiment of 120 additional pregnant gilts.
References
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Results
Four dams were anorexic following PRRS challenge: three
sows transiently (2-3 days each) and one persistently.
No other clinical signs were noted and all pregnancies
were maintained. Fetal preservation varied considerably
by strain and dam (Figure 1). A 4-quadrant graph
comparing fetal preservation (X axis) and average fetal
PRRS RNA concentration (Y axis) was developed to
help distinguish susceptible and resistant dams (Figure 2).

Figure 2. Four-quadrant graph identifying PRRS susceptible
(top right) and resistant (bottom left) dams
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Table 1. Criteria used to score fetal preservation 21d
following PRRS inoculation (gestation day 104 approx.)
Appearance
Score
External surfaces Internal organs
Viable
normal
normal
Decomposed normal
liquefied, adhered
Autolysed
discolored
liquefied, adhered
Mummified
Small, dehydrated, inspissated remains

Figure 1. Fetal preservation scores for 6 litters infected
at gestation day 83 with 3 different PRRS strains (A, B,
C). Viral load in fetal serum determined by qPCR is
shown in parentheses below each fetus.

Mean PRRS virus levels
in fetal sera (log copis/ml)

1
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Measuring PRRSV reproductive outbreak severity in 3 naïve herds through statistical process control chart Cumulative Sum (CUSUM) using modified live vaccine as an intervention tool
E Díaz1, JR Angulo1, JC Chevez2
Boehringer Ingelheim Vetmedica, Inc., St Joseph, Missouri USA,2Boehringer Ingelheim Vetmedica, Guadalajara,
Jalisco, México
edgar.diaz@boehringer-ingelheim.com

1

Results
The run chart in figure 1 shows the three farms PWM %
during the PRRSv clinical outbreak window at each farm.
Figure 2 is the cumulative deviation from a 12% target at
each sow farm during the outbreak window. According
to the CUSUM charts, Farm A ended up 666.3 %, Farms
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Figure 1. Run chart of PWM% during PRRSv outbreak
at each naïve sow farm.
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Figure 2. CUSUM charts of PWM% during PRRSv
outbreak at each naïve sow farms (target 12%)
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Materials and Methods
A monitoring through statistical process control was
implemented in 3 naïve farms during reproductive
outbreaks. The farms are part of the same production
system, each farm is 1,200 sows capacity located in
central Mexico at the same geographic area within a
radius of 5 km and all farms have the same management
procedures (Standard Operating procedures, SOPs).
The three farms broke with PRRSv identifying the same
virus by ORF-5 sequencing. The reproductive events
were in series, and each farm implemented different
contingency interventions. Farm A broke first, having as
an intervention strategy do nothing, the farm let the
clinical outbreak run without implementing a
contingency intervention to manage immunity; 2 weeks
after, farm B broke, in this farm the staff implemented a
sow herd mass vaccination with Ingelvac PRRS MLV,
this intervention was placed 4 weeks after observing
clinical signs defined as abort rate increased. Farm C,
broke with the same PRRSv isolate just 3 weeks after
farm B, at this farm, we implemented sow mass
vaccination with Ingelvac PRRS MLV right after
diagnostic confirmation by serology but not presenting
an increase of abort rate. Pre-wean mortality (PWM) was
the most significant parameter in this specific production
system and we proceed to monitor PWM% during the
outbreaks in farms A, B and C. We used a run chart to
visualize the impact on this parameter at each farm, and a
Cumulative Sum (CUSUM 1-sided) SPC charts
(MINITAB) in order to determine the cumulative
deviation of the PWM target of 12% during the outbreak
window using three different contingency strategies.

B and C ended up 403.9 and 431.8% respectably above
the target.

Cumulative Sum

Introduction
Porcine Reproductive and Respiratory Syndrome Virus
(PRRSv) is a devastating disease causing mayor
economical looses. The impact in an acute outbreak herd
is $250 Us Dollar per sow1. The objective of this study
was to measure the severity and duration of PRRSv
outbreaks in 3 naïve sow farms using PRRS modified
live vaccine as part of the contingency strategies during
the outbreaks.
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Discussion
CUSUM charts are useful tools to detect cumulative
deviations from the target2; this SPC monitoring showed
a potential benefit minimizing the severity and duration
of PRRSv outbreaks in farms B and C using MLV
vaccine as a contingency intervention. This may
represent another tool for practitioners to mitigate the
negative impact during PRRSv outbreaks. More studies
are needed on this arena to confirm these field
observations.
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Impaired NK cell-mediated cytotoxicity against PRRSV-infected macrophages in vitro
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) appears to use several evasion strategies to
circumvent both innate and acquired immunity. Natural
killer (NK) cells are a type of cytotoxic lymphocytes that
play a major role in the first line of defense of the host
against pathogens. This study aimed to determine NKmediated cytotoxicity against PRRSV infected alveolar
macrophages in vitro.

Figure 1. (A) Stimulated or mock-stimulated enriched
NK cells versus inoculated or mock-inoculated PAM at
12 hpi. K562 cells were included as a positive control. (B)
Stimulated enriched NK cells versus inoculated or mockinoculated PAM at different time points post inoculation.
Data are presented as means ± SD of percentage lysis at
E:T ratio=30:1 from three independent experiments. Star
(*) denotes a statistically significant difference (p<0.05).

A

B
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Results
Stimulation with rpIL-2 significantly increased the level
of NK cell cytotoxicity against either PRRSV-infected or
non-infected PAM and K562 cells (Figure 1A). At 6, 8
and 12 hpi, lysis of PRRSV-infected PAM was
significantly lower than non-infected PAM (Figure 1B).
Conclusions and Discussion
This studyshows that rpIL-2 can activate enriched
porcine NK cells and enhance their cytotoxicity in vitro
(Figure 1A). Interestingly, this activitywas impaired
against PRRSV-infected PAM when compared to noninfected PAM (Figure 1B), suggesting that the virus can
block or escape NK cell-associated innate responses.
These results are in line with the study performed by
Kwonil Jung et al.1. They showed that the ongoing

References
1. Jung K, et al.: 2009, J Gen Virol 90: 2713-23.
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Materials and Methods
Target Cells: Primary porcine alveolar macrophages
(PAM) either inoculated with PRRSV Lelystad virusor
mock-inoculated were used as target cells. As a positive
control, K562 (human erythroleukemia cellline) tumor
cells, which are known to be sensitive target cells for NK
lysis due to the lack of MHC-I expression, were included
in the assays.
Effector Cells: Enriched NKs were cultured for 24hours
either with or without rpIL-2 before use in NK cell
cytotoxicity assay. The rpIL-2 is known to be an
activating cytokine of NK cells.
NK cell cytotoxicity assay: Stimulated or mockstimulated effector cells were mixed with carboxy
fluorescein succinimidyl ester (CFSE)-labeled target
cells and incubatedfor 4 hours at 37°C. Subsequently, all
cells were stained with a live/deaddiscriminating dye
(Live/Dead, Invitrogen). Experiments were analysed by
using a BD FACSCanto flow cytometer. The lysis level
was determined by the formula R1/ (R1+R2) x100
= %lysis, where R1 is double positive cells (cells stained
by both CFSE and Live/Dead) and R2 is only
CFSEpositive cells.

PRRSV infection down-regulated the innate immunity; it
significantly suppressed the NK cell cytotoxicity.
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Detection of virus infections in fetuses and stillborn piglets from eight Croatian farms
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Introduction
Reproductive failure is important factor influencing
economy of pig production. However, majority of cases
are caused by non-infectious factors like sow herd
management, some infectious agents also occasionally
play significant role. These include porcine parvovirus
(PPV), porcine reproductive and respiratory syndrome
virus (PRRSV) and porcine circovirus type 2 (PCV2). In
the recent years several new viruses were found to
circulate in pig population. These include Torque teno
sus virus (TTSuV) and three new parvoviruses (PPV2, 3
and 4) [2]. The role of these viruses in etiology of
reproductive failure is not clear. For example TTSuV is
commonly present in aborted fetuses and fetuses
collected from slaughtered sows [1]. New porcine
viruses are being found in healthy and diseased pigs.The
aim of this study was to evaluate the presence of PRRSV,
PCV2, TTSuV, PPV1, PPV2, PPV3 and PPV4 in cases
of reproductive failure in pigs.
Materials and Methods
For this study 83 fetuses aborted in late gestation and
stillborn piglets from 8 large pig farms from Croatia
were analyzed. In all of these farms different kind of
reproductive disorders, from mild to severe, were
observed which included increased pre weaning
mortality (7-14%). Affected litters were composed of
normal and weak piglets, as well as stillborn and
mummified. Fetuses and stillborn piglets were
necropsied and samples of heart, lungs, liver and kidneys
were collected, fixed in 10% buffered formalin and
embedded in paraffin. Tissue sections were stained with
H&E. Sections of heart and liverwere subjected to ISH
for PCV2. The fragments of lungs, spleen, liver were
stored in -70°C and subjected to PCR for the presence of
PCV2, PRRSV, TTSuV1 and 2 and PPV 1, 2, 3 and 4.
Results
The most prominent gross lesion was edema which was
present in 71 of piglets and fetuses from all farms.
Another frequent gross lesion was hydrothorax that was
observed in 71 piglets and fetuses from 6 farms. Less
frequent lesions were hemorrhages in myocardium (39)
and kidneys (37) and heart dystrophy (33).
Microscopically, interstitial pneumonia and fat hepatic
dystrophy was seen in 35 and 29 fetuses respectively. In
tissue of all piglets and fetuses PCV2 and PPV3 were
detected by PCR. Other viruses were identified
984 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

sporadically. Contrary to PCR, ISH for PCV2 did not
detect the virus in hearts or livers of any of the piglets or
fetuses.
Conclusions and Discussion
The most common viruses found in piglets and fetuses
from the cases of reproductive failure were PCV2 and
PPV3. PCV2 was recently proposed to be important
factor of reproductive failure in gilts but in the analyzed
cases neither characteristic lesions nor PCV2 were found
in myocardium. The role of PPV3 in reproductive failure
was not explored but our findings warrant further studies
in this respect. Other viruses were found sporadically.
Interestingly the reproductive failure described as severe
was reported only in two farms where PRRSV was
detected in aborted fetuses. PV1 was identified in fetuses
from the single farm where vaccine against PPV was not
used.
References
1. Martinez-Guino L et al., 2011 Theriogenology. 74:
277-81.
2. Cheung AK et al., 2010, Arch Virol. 155:. 801-6.
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Using oral fluid for the serological monitorization of PRRSV circulation in a group of infected gilts
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Associats 17400 Breda, Girona, Spain
Introduction
The use of oral fluid-based assays is proving every day
that is well suited for monitoring of different pathogens
in farm animals1. In the case of PRRSV different studies
have shown that pig oral fluid (OF) is a suitable sample
for monitoring both viremia (PCR) and sero-conversion
(ELISA) after infection2. In this study a new
methodology to adapt the existing CIVTEST SUIS
PRRS E/S and A/S ELISA kits (Hipra) to be used with
OF matrix instead of serum was evaluated under field
conditions. The ultimate goal of this study was to
compare the performance of the ELISA kits using
individual or pooled serum samples, as well as OF from
groups of animals.
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Figure 1. OD450 values obtained with the oral fluid weekly
samplings using conjugates with different antibody-type
specificity

Conclusions and Discussion
CIVTEST SUIS PRRS E/S has shown a good adaptation
to the OF matrix. This sample evidenced antibody
dynamics similar to those observed with the pool/10
serum sample, representing a suitable alternative for
monitoring PRRSV circulation in pig herds. The use of
different channels (IgG1 or IgA) for the analysis of the
OF sample would allow to asses maximum earliness in
the detection of infection or detection of the fall in postinfection immunity.
References
1. Prickett, J.R. et al: 2010, Anim Hlth Res. Rev. 11(2):
207-216.
2. Kittawornrat, A. et al: 2010, Virus Res. Dec;154(12):170-176.
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Results
The incubation conditions for OF were fixed at 4 ºC of a
½ dilution of the sample. In all cases an IRPC of 20.0
was used as a cut-off (as defined in CIVTEST for
individual serum). As seen in Table I, results from
individual serum showed 80% of positive animals at wk3
(100% at wk4). The IRPC values for the pool/10 and OF
samples showed a value above 20 at wk4. Both, the
mean IRPC value of the group and the IRPC of the
pool/10 increased until the end of the study. By contrast,
IRPC values obtained for the OF sample showed a
maximum at wk4, and then dropped down till the end of
the trial. No reactivity was observed with the A/S kit
(data not shown). The use of different conjugates for the
analysis of OF samples indicated that the most abundant
type of Ig after infection was IgA (already detectable at
wk1 post-infection; Figure 1). The kinetics of IgG1
showed sero-conversion around 3-4 weeks after infection.

Table 1. Serology results obtained with serum and oral
fluid using the CIVTEST SUIS PRRS E/S at weekly
intervals after infection (IRPC values above 20.0 appear
in shaded boxes).

Poster Sessions

Materials and Methods
The study included a single group of 10 gilts coming
from a PRRSV-free farm (as confirmed by PCR and
ELISA at the beginning of the study). The animals were
infected in isolation using a field strain of PRRSV Type
1 on day 0. The study lasted for 9 weeks (wk) with
weekly sampling of blood from each individual and OF
samples from the group. The presence of antibodies to
PRRSV Type 1 and 2 was evaluated by using the
CIVTEST SUIS PRRSV E/S and CIVTEST SUIS PRRS
A/S ELISA kits respectively (Hipra) and also by Western
blot based in a European strain. Individual serum
samples were tested for the presence of viral RNA by
Real Time RT-PCR3. Serums samples were analyzed
individually and as a pool of 10 (pool/10). For OF
serology different conjugates (anti-IgG1,-IgG2, -IgA) for
the ELISA were evaluated.

IgG2 levels were non-detectable (data not shown). The
maximum sensitivity (IRPC above 20 at wk1) was
achieved by using a combination of IgG1 plus IgA
conjugates.
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Effect of sample collection material on detection of PRRSV antibody in oral fluid
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Introduction
The use of oral fluid in veterinary research and
diagnostics has been the focus of recent investigations. 2,4
The emphasis of the majority of this work has been the
detection of pathogen-specific antibody or PCRdetectable nucleic acid in samples collected using cotton
rope. Reports in human diagnostic medicine suggested
the material used to collect oral fluid samples
quantitatively affected the detection of common assay
targets, including hormones and antibody.1,5 Therefore,
the objective of the present study was to determine if the
material used to collect swine oral fluid specimens
affected the PRRSV oral fluid antibody ELISA response.
Materials and Methods
Oral fluid and serum samples were collected from two
commercial wean-to-finish swine farms.
Serum was collected from five pigs in each pen and
tested to establish pen PRRSV antibody status (IDEXX
Laboratories, Inc., Westbrook, ME, USA).
Oral fluid samples (n = 3) were collected 2,3,4 using rope
made of one of three collection materials: cotton (C),
hemp (H) and nylon (N). To account for the possible
effect of collection order on the detection of anti-PRRS
antibody, samples were collected from pens in one of
three sampling sequences: C-N-H, N-H-C, or H-C-N.
Thereafter, oral fluid was assayed for PRRSV antibody
using a commercial ELISA, as previously described. 3
The effect of sampling material and collection order on
the ELISA sample-to-positive (S/P) ratio were analyzed
using a mixed effect two-way ANOVA model followed
by Tukey-Kramer adjusted t-test (SAS® Enterprise Guide
4.3, Cary, NC, USA).
Results
Mean PRRSV ELISA S/P ratios are shown in Table 1.
The two main effects (collection material, sampling
order) had a statistically significant effect on the PRRSV
ELISA S/P response. The interaction between material
and order was not statistically significant (p = 0.52).
Conclusions and Discussion
Oral fluid specimens collected with cotton or hemp
showed statistically higher mean antibody ELISA S/P
values vs. samples collected with nylon rope. These data
support the use of either hemp or cotton rope to collect
oral fluid samples, but cotton rope is easier to handle and
more highly absorbent (holds more fluid).
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Table 1. Mean PRRS oral fluid ELISA S/P results on
oral fluids collected from 104 pens
COLLECTION ORDER1
MATERIAL 1
2
3
x
Cotton
1.55
1.82
1.26
1.55a
Hemp
1.83
1.46
1.18
1.48a
Nylon
1.36
1.21
1.48
1.34b
a
a
b
1.59
1.47
1.31
1.46
x
1
Samples were collected from pens in one of three
sampling sequences: C-N-H, N-H-C, or H-C-N
ab
Superscripts indicate statistically significant differences
within main effect (p ≤0.02)
The data suggested that collection order may impact the
ELISA S/P response. That is, the overall mean ELISA
S/P response declined with each successive collection,
although the difference was not always statistically
significant. If valid, this obsevation may be explained by
pig behavior, i.e., the pigs that contribute to each oral
fluid sample may differ among samplings.
These results justify additional research on oral fluid
sampling material and diagnostic responses, but also
support the use of cotton rope for the collection of oral
fluid specimens to be tested for antibody.
Acknowledgments
Suidae Health and Production, Algona Iowa 50511 USA
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Comparing risk based scores to PRRS virus status in a PRRS area regional control project
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Introduction
The control and elimination of porcine respiratory and
reproductive syndrome virus (PRRSV) is conceivably
the most challenging task facing the swine industry
across the globe. Elimination projects in the United
States have been initiated, and the focus of these efforts
is at the regional level.1 In Northwest Indiana, a control
and elimination project commenced in 2009. By the end
of 2011, 43 herds were participating in the project, many
of which are now testing monthly for PRRSV to monitor
viral status and epidemiologic trends. Additionally, many
of these producers have utilized a standardized risk
assessment program (Production Animal Disease Risk
Assessment Program or PADRAP)2 to help them identify
biosecurity concerns and disease risks, as well as
benchmark against other sites. Comparing the results of
these assessments to the PPRS status on farms in the
region has proven helpful in illustrating the importance
of identifying and addressing modifiable risks.

References
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Ann. Mtg., 521-524.
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Results
By creating an interpolated map of PRRSV PCR results
and subsequently layering PADRAP scores atop the
graphical representation of thse results, a direct visual
correlation between low PADRAP scores in PRRS free
areas and high PADRAP scores in PRRS positive areas
is noted.

Discussion
Success of PRRS regional control and elimination
projects in the United States will depend on voluntary
coordination and collaboration among producers and
veterinarians. Transparency in regards to PRRS status on
a farm is also a key to success. The combination of
interpolated mapping and biosecurity protocols provides
one with the necessary information needed to control
PRRSV within a geographic area. Additionally, the
PADRAP tool serves as a resource to describe the risk
factors across a region and to educate producers on their
personal biosecurity gaps.
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Materials and Methods
The PRRS status on individual sites is established using
ELISA and/or PCR testing. For the purpose of data
analysis and mapping, if an individual site tested positive
for PRRSV by PCR in 2010, but was not tested in 2011,
the site was regarded as PRRSV positive for the year
2011. During the summer of 2011, the American
Association of Swine Veterinarians’ PADRAP was
employed and carried out by trained Boehringer
Ingelheim student interns on 37 farms to measure and
benchmark biosecurity concerns and disease risk. The
program consists of an in depth questionnaire and
evaluation which looks closely at biosecurity protocols
along with herd and site characteristics. While PADRAP
results are returned in the form of five main reports, an
overall numeric risk-based score is assigned which was
utilized for comparison and analysis.

Figure 1. 2011 PADRAP scores overlaying an interpolated
surface derived from 2011 PRRS PCR results, where
darker areas represent higher risk of infection based on
testing.
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Introduction
Lymph nodes are important organ in the functioning of
immune system. Lymphoid tissue is the main target of
the porcine circovirus type 2 (PCV-2), a member of the
Circoviridae, that has been consistently associated with
postweaning multisystemic wasting syndrome in weaned
pigs1. The porcine reproductive and respiratory
syndrome virus (PRRSV) is a member of the
Arteriviridae known to cause persistent infections as well
as fatal diseases and to express a tropism for macrophage
lineage cells in various organs2. Therefore, PCV-2 and
PRRSV have been suspected to have immunosuppressive
effects on pigs3. In this study, we investigated the
interaction of these viruses infection with the lesions of
lymph nodes and immune responses in the host.
Materials and Methods
Forty-four pigs, weaned or grower pigs, that were
classified into four groups (PCV-2 single, n=14; PRRSV
single, n=10; PCV-2/PRRSV, n=14; negative control,
n=6) by PCR identification in lymph nodes were used.
Collected lymph nodes were fixed in 10% neutral
phosphate-buffered formalin and processed for
histological examination. And, to characterize cellular
components of each case, all lymph nodes were
examined by the immunohistochemical methods for CD3,
CD79α, lysozyme, and S-100. Distributions of immune
mediated cellular components in viral infected lymph
nodes were compared with normal cases.
Results
Grossly, most lymph nodes were severely enlarged.
Histopathologically,
granulomatous
lymphadenitis
characterized by lymphoid depletion with histiocytic
cells infiltration in PCV-2 single, and PCV-2/PRRSV
group were observed. Most relevant changes in these
groups were reduction of B and T lymphocytes,
increased numbers of macrophages and partial loss of
dendritic cells throughout lymph nodes compared to
control groups. In lymph nodes of PRRSV only infected
group, germinal center hypertrophy and lymphoid
necrosis were observed. Immunohistochemically, the
number of CD3+ T lymphocytes were slightly increased.
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Conclusions and Discussion
Severe lymphocytic depletion in PCV-2 infected pigs
induced the lack of immune mediate cells, therefore
impairment of lymph node function would be occurred in
these cases. Comparing with PCV-2 infected group, our
data showed that PRRSV produced minor effects on the
lymph nodes of pigs. The apparent increased disease
susceptibility of PRRSV in pigs might be closely related
with the disruption of the first defense lines in target
organs, such as the alveolar macrophages in lungs.
References
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PRRSV replication and virus-induced pathology in fetal implantation sites collected at 110 days of gestation
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Introduction
The mechanism of PRRSV-related reproductive failure
remains unknown. Absence of severe microscopic
lesions in the internal organs of aborted/stillborn fetuses
suggests that fetal death is not a direct result of the
PRRSV replication in the internal organs [1]. At 100
days of gestation, PRRSV efficiently replicates in the
endometrium and fetal placentae and causes apoptosis
(inoculation at 90 days of gestation) [2]. To better
understand the pathogenesis of PRRSV-associated
reproductive problems, PRRSV replication and virusinduced pathology were analyzed in the fetal
implantation sites sampled from gilts euthanized at 110
days of gestation.
Materials and Methods
Three gilts were inoculated with 105 TCID50 PRRSV
(07V063) intranasally at 90 days of gestation.
Afterwards, gilts were euthanized at 110 days of
gestation and sampled (uterus with placenta
corresponding to every fetus, fetal blood and internal
organs).
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Conclusions and Discussion
A hypothetical mode of pathological events during
PRRSV placental infection in late gestation may be
suggested. Already at 10 days post-inoculation, PRRSV
efficiently replicates in the fetal placentae and causes
death of local infected and surrounding cells through
apoptosis/secondary necrosis without visible placental
histopathology [1]. Afterwards, the changes caused by
PRRSV infection can directly or indirectly mediate a
focal detachment of the trophoblast from the uterine
epithelium and a focal degeneration of the fetal part of
the placenta, in the places of virus replication and

Figure 1. Histopathology in fetal implantation sites. (A)
Fetal implantation sites from PRRSV-negative fetus
without microlesions (MSF: maternal secondary fold;
mep: maternal epithelium; trf: trophoblast). Fetal
implantation sites from PRRSV-positive fetuses with
microlesions: (B) a focal detachment of the trophoblast
from the uterine epithelium; (C) a focal degeneration of
the fetal part of the placenta; (D) a multifocal
degeneration, and (E) a full degeneration of the fetal part
of the placenta.
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Results
Transplacental infection occurred in all gilts (VI from
fetal sera/internal organs). The three gilts had in total 40
fetuses, 6 (15%) of which with gross pathology:
earlymummification (two
brown fetuses) and
mummification (four black fetuses).18 fetuses out of 40
(45%) had histopathology in the fetal implantation sites
(Figure 1, B: 3 fetuses; C: 5 fetuses; D: 4 fetuses; E: 6
fetuses). All fetuses with severe destruction of the fetal
placenta (E, Figure 1) had gross pathology. 25% and 38%
of the fetuses had PRRSV-positive cells in the
endometrium and fetal placentae, respectively (IF
staining). The number of PRRSV-positive cells in the
fetal placentae ranged from 0 to 483 cells/10 mm2.
Lower numbers of PRRSV-positive cells were observed
in the endometrium (range 0-4 cells/10 mm2).

probably in the adjacent sites. The focal degeneration of
the fetal part of the placenta continues to the multifocal
degeneration and finally to the full degeneration of the
fetal part of the placenta. Afterwards, damage to the
placenta becomes not compatible with the fetal life. To
cause abortion, PRRSV most probably induces damage
to the fetal placentae of most fetuses. If the virus causes
pathology in the fetal placentae of a limited number of
fetuses, the gestation most probably will end at term but
infection might result in stillbirth and/or birth of living
PRRSV-positive fetuses.
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A serological survey of porcine respiratory and reproductive syndrome virus (PRRSV) in pigs from selected
farms in central Italy: preliminary tests
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Introduction
Porcine Reproductive and Respiratory Syndrome (PRRS)
is recognized as an important viral disease of swine and
is characterized by reproductive failure in sows and gilts
or respiratory disease affecting pigs at all ages (1). The
presence of neutralizing antibodies (NA) is considered a
correlate of protective immunity against PRRSV (2). In
this study, we investigated the occurrence of neutralizing
antibodies against PRRSV in pigs from farms in central
Italy (Marche and Umbria Regions).
Materials and Methods
Sera were obtained from 190 pigs, not vaccinated against
PRRS, distributed in 6 swine farms located in central
Italy and used for serum neutralization test (SNT) against
PRRSV. The test was carried out in 96-well microtiter
plates using a the PRRS Fermo 91/1 L of PRRSV-EU
strain. The virus was isolated from a 150-sow herd in
central Italy and these herd had high numbers of lateterm abortions, diverse neonatal respiratory disease with
ensuing high death losses in 3-16-week old pigs. The
virus was propagated a through 11th passages in MA-104
cell cultures. Each serum was diluted within the range
from 1:2 to 1:128 in Minimum Essential Medium
(MEM), using two wells for each dilution of serum. To
each well was added 100 tissue culture infectious doses50
(TCID50) of the above mentioned PRRSV strain.
Following 2 hour incubation at room temperature (22°C),
MA-104 cells suspended in MEM were mixed with each
serum-virus mixture giving a concentration of
approximately 20,000 cell per well. The inoculated cells
were incubated at 37°C and observed for the typical
cytopathic effect of the virus for up to 7 days post
inoculation. Neutralizing antibody titres were expressed
as the highest dilution of each serum giving complete
neutralization of CPE and was confirmed by monoclonal
antibody (Euroclone, Milan, Italy; code F34213) fluorescein
conjugated (FITC anti-PRRSV) in accordance with the
instruction manual.
Results
Table 1 shows the different distribution of NA in the two
given regions (Marche and Umbria) The average
percentage of positivity ranged from 18,42% (≥ 1:128) to
36,84% (1:32).
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Table 1. NA titers against PRRSV in pig sera
Regions
Marche Umbria
No. of sera
145
45
No. 40
5
≥1:16
%
27.58
11.10
No. 60
10
1:32
%
41.48
22.20
Titres
No. 25
15
1:64
%
17.24
10.34
No. 20
15
≥1:128
%
13.79
10.34

Totals
190
45
23.68
70
36.84
40
21.05
35
18.42

Conclusions and Discussion
This is the first report of serological evidence of PRRSV
infection in swine herds in central Italy. The results
however seem to clearly indicate that PRRSV infection
is widespread throughout the 6 swine farms selected; in
fact 100% of the farms sampled had seropositive animals,
with titers ≥ 1:16 or higher. This would suggest a large
distribution of infection also in other farms of the same
geographical area. Similar investigations carried out in
other countries demonstrated, instead, different features;
in Croatia, a previous serological survey of PRRSV
carried out on pigs, showed that prevalence to PRRSV
was 8,92% (3). Reports from Quebec indicated positive
samples in 74,0% of animals (4), and in Venezuela such
percentage corresponded to 16,44% (5). Further studies
and serological surveys are therefore required to better
investigate the actual prevalence of PRRSV in pig herds
in central Italy
References
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Pilot project to reduce filter obstruction of an exhaust air filtration system designed to reduce aerosol
transmission of porcine reproductive and respiratory syndrome
Laura Batista1, Francis Pouliot2, Christine Dessureault2, Brian Payne1
1
Boehringer Ingelheim Vetmedica, USA,2Novexpert, Quebec, Canada
Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSv) is known to be spread via aerosol1. Therefore, it
cannot only be transmitted through incoming air into a
facility but also by exhaust air during a PRRS outbreak.
Filtering exhausting air should be considered as part of a
biosecurity program during an outbreak in an area
regional control and elimination (ARCE) project to
protect both farms in close proximity and the
neighborhood under control. This research area is very
novel so concerns such as high indoor dust concentration
that can cause filter obstruction, filter freezing during the
winter season2, maintenance of the system and return on
investment3, should be considered and studied before this
technology is extensively implemented. Therefore, the
objective of this study was to evaluate various filter
membranes to reduce filter obstruction of an exhaust
filtration system designed to reduce aerosol transmission
of PRRSv.

Conclusions and Discussion
This study showed that none of the tested combinations
filtered all dust particles. However, it is hypothesized
that the dilution effect of filtering exhaust air, thus
bioaerosilized PRRSv, may significantly reduce the
amount of PRRSv in exhausted air, and therefore the risk
of contamination of nearby farms or area under control.
This project presents promising and practical solutions to
former challenges such as dust clogging and maintenance
that in the past have hindered the implementation of
exhaust air filtration during PRRSv outbreaks. A field
trial is already planned to test these two options in a
PRRSv positive wean to finish site in Illinois, USA.
References
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Results
Among the 12 different tested combinations, DR ranged
from 17-140 g/day, FR from 0.5-1.5 m/s and OC from
$0.75-2.00 USD/filter/day. Out of the twelve
combinations tested, Option A and B provided the best
compromise of medium DR and FR, and acceptable OC
Happy Pigs - Healthy People
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Materials and Methods
The project was conducted in a swine nursery at StNicolas, QC, Canada. Two separate nursery rooms (1
and 2), were used for this project and every combinations
was tested in both rooms. Each room had 10 pens
holding a total of 270 pigs from 6 to 34 kg. Twelve
(n=12) different filter membrane combinations (several
had proven to reduce PRRSv aerosol transmission4, 5, 6)
were tested. Each combination test lasted between 1 to 7
days depending on their dust retention (DR), and
acceptable airflow. The filters (610 x 1220 mm) were
installed over one variable speed fan (diameter=300 mm).
Parameters measured were: DR (g/d); initial filter
resistance (FR, m/s at 25 Pa); installation, replacement/
washing frequency and difficulty and cost (Operation
Cost= OC, $/filter/day). In order to measure pressure
drop caused by dust retention, differential pressure (DP)
was recorded every 10 minutes by four HOBO U12-012
loggers equipped with differential pressure sensors. Also,
the weight of filters, before and after each change, was
measured to determine their DR and its impact on
pressure drop. When DP reached 50 Pa(maximum
allowable before compromising ventilation and
performance), the filters were either cleaned or changed,
depending on the model.

without interfering with ventilation performance. Option
A, consisting of one layer of a blended dual denier media
(DR= 35-59 g/day, FR= 1.3 m/s and IRC= $1-2
USD/day), and option B consisting of one layer of
polyester media with a progressive density depth loading
capacity (DR= 17-60 g/day, FR= 1.3 m/s and OC=
$0.75-1.5 USD/day). In both cases, the membranes had
to be changed or cleaned every, 1-2 and 2-3 days for
option A and B respectively.
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Comparing real-time polymerase chain reaction (RT-PCR) results for porcine reproductive and respiratory
syndrome virus (PRRSV) between pooled serum and oral fluid samples in a commercial swine production system
Perry Harms1, Jose Angulo2, Alan Scheidt2, John Kolb2, Reid Philips2, Del Johnston2
Murphy Brown LLC, Warsaw, NC; 2Boehringer Ingelheim Vetmedica, Inc., St Joseph, Missouri USA

Introduction
Detecting PRRSV in oral fluid samples collected from
pigs housed in pens within large production systems
using RT-PCR is an efficient and cost-effective method1.
Studies have shown that 90 % of pigs in a nursery (pigs 3
to 9 weeks of age.) will approach and chew on a hanging
rope2. This allows for an oral fluid sample to be collected
quickly and with reduced labor when compared to
collecting a whole blood sample. The objective of this
study is to compare the results of PRRS RT-PCR tests on
pooled sera and oral fluid samples from weaned pigs
during a 7 month period.
Materials and Methods
The analysis was conducted under commercial
production conditions in 50 nursery sites each designed
to house 2600 pigs. We collected serum from 30 pigs
making pools of 5 (5:1) from individual samples, and
hanged 6 ropes (1 rope per pen, 3 ropes at each side of
the nursery site) at each nursery during the first week of
placed in nursery. With this sampling protocol, we had 6
pooled serum and 6 oral fluid samples for RT-PCR
analysis from each nursery. Samples were collected from
individual nurseries on the following dates: Nov-10
(n=11); Dec-10 (n=13); Jan-11 (n=11); Feb-11 (n=6);
May-11 (n=9). A total of 50 nursery sites from sow
sources with similar PRRSV status were tested. The PCR
tests were performed at Boehringer-Ingelheim
Vetmedica’s Health Management Center (HMC)
diagnostic lab located in Ames, IA USA. Statistical
analysis included a 95% confidence interval analysis by
nursery site, and an overall agreement analysis (Kappa
statistics) by site (MINITAB 16.1). In addition we
performed the kappa statistic at each sampling period
using Win Episcope software.
Results
Figure 1 shows the analysis by nursery site using 95%
confidence intervals showed no statistical difference
between serum and oral fluid, getting 21.3% vs 23.95 %
PRRSV positive respectively. Figure 2 shows agreement
between oral fluid and serum sample results within site.
Overall an 82% agreement was found between results
found with oral fluids and serum samples. The overall
kappa statistic was 0.628, which according to Viera AJ et
al3 interpreted this value as substantial agreement
between serum pooled and oral fluid samples collected
just after weaning.
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Figure 1. Serum vs Oral fluid PRRSv PCR 95% CI
95% CI for the Mean
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Figure 2. Kappa statistic & agreement between serum &
oral fluid results within site
Number of Sites

Kappa

N=50
0.628*
*Kappa P value < 0.001

Observed Proportion of
Agreement within Site
82% (95%CI68.5 91.4)

Conclusions and Discussion
These results show no difference in PRRSV detection
level just after weaning between the pooled serum and
oral fluid samples under commercial conditions at the
site level. These results show oral fluids as a reliable tool
to assess PRRSv status in non-vaccinated pigs at
weaning age with the advantages of convenience and less
labor over serum.
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Evaluation of PRRSV risk of entry via retrograde air movement
(back-drafting) through idle fans into filtered farms
Carmen Alonso1, Satoshi Otake1, Peter Davis1, Scott Dee2
Veterinary Population Medicine, U of MN, USA, 2Pipestone Veterinary Clinic, Pipestone, MN, USA
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Results
The titration of the retrograde air showed that an air
speed of 0.76 m/s was needed to move PRRSVcontaminated aerosols through the common plastic
shutter. Results for the treatment challenge are
summarized in Figure 1.
Figure 1. Performance of treatments according to challenge
dose
Retrograde air intervention assesment
100
90
80
70
60
50
40
30
20
10
0

***

A

1 x 10¹ TCID ₅₀/L

B

* * *** *********
C

1 x 10³ TCID ₅₀/L

D

E

1 x 10⁵ TCID ₅₀/L

+ Controls - Controls
1 x 10⁷ TCID ₅₀/L

A-E: Treatments
*: significantly different
*** when compared to plastic
shutter alone (p<0.05)
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Discussion
The results of this study suggest that a real risk of
PRRSV entry may exists when there is a minimum
retrograde air speed of 0.76 m/s through temporally
inactive fans in filtered farms. As well this study
suggests that some commonly found interventions do not
offer complete protection against retrograde air
movement and the risk of aerosolized PRRSV entry. In
contrast, interventions such as double shutter systems or
shutter plus windsock combinations appear to eliminate
this risk. Therefore, a program to minimize the risk of
retrograde movement of air into filtered facilities appears
to be critical for reducing the airborne risk of PRRSV.
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Materials and methods
The study was conducted at the UMN SDEC production
region model (2). Using an existing 25 m² facility (void
of pigs and ventilated via negative pressure) one of the
two 30 cm fans was intentionally stopped while the other
continued to operate. All other inlets to the facility were
closed resulting in a static pressure of 572 Pa. This
arrangement created the potential for retrograde air
movement into the facility via the inactive fan. This fan,
located on the south end of the building was equipped
with a standard plastic shutter commonly encountered in
commercial swine farms. The operational fan was
located at the north end of the facility. In order to
measure the air speed of the retrograde air through the
idle fan needed to transfer PRRSV (retrograde air
titration), a common plastic shutter was challenged at
various fan stages using 10 replicates of different
PRRSV concentrations each. The measurements of
retrograde air speeds and static pressures were collected
for each fan stage.
For the treatment evaluation aspect of the study,
treatments included the standard plastic shutter (A), a
plastic shutter plus a canvas cover (B), a nylon windsock
(C), an aluminum shutter plus a windsock (D) and, a
double shutter system involving both a set of aluminum
and plastic shutters (E). All 5 treatments were challenged
with 4 different aerosolized concentrations of PRRSV
ranging from 1 to 7 logs of the virus in a liter which were
generated using a cold-fog mister (5) located on the
exterior of the facility 45cm from the inactive fan. To

determine whether aerosolized PRRSV could penetrate
the treatments, a cyclonic collector was placed inside the
facility (2,3) 45cm from the inactive fan. Ten replicates
were conducted per treatment, each replicate was 1
minute in length and air samples were tested for the
presence of RNA PRRSV by PCR.

% Air samples PCR possitive

Introduction
Airborne transmission of the virus is an important route
of spread between farms (1). As a means to reduce this
risk, Pitkin and others demonstrated the ability of air
filtration to prevent the introduction of PRRSVcontaminated bioaerosols to susceptible populations (2).
Based on these data, several North American production
systems have implemented air filtration systems (3).
While preliminary results are promising, a major risk that
currently exists in filtered herds under negative pressure
ventilation is the retrograde movement of PRRSVcontaminated bioaerosols through non-filtered points i.e.
inactive fans (4). To reduce this risk, several
interventions have been developed but not validated.
Therefore, the objectives of this study are to demonstrate
that the risk of PRRSV-contaminated aerosols entering a
facility via retrograde air is a true risk; to titrate the
minimum air speed necessary to introduce PRRSVcontaminated aerosols via retrograde air; and to validate
commercially available interventions that have been
designed to prevent this risk.
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Economic evaluation of air filtration systems for PRRSV in large sow herds in a swine dense region in North
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Introduction
Air filtration systems implemented in large sow herds
have been demonstrated to decrease the probability of
having a PRRSV outbreak1. However, a large economic
study comparing real production data from both filtered
and non-filtered control farms has been never been
completed in order to assess the profitability of this
investment. Therefore, the objectives of this study were
threefold: 1) to assess productivity in filtered and nonfiltered sow farms; 2) to model the productivity of a
hypothetical filtered and non-filtered sow farm based on
real data; 3) to assess the profitability of the filtration
system investment in these hypothetical farms based on a
partial budget analysis.
Materials and methods
In 2010, 14 filtered and 6 non-filtered control herds were
enrolled in a contemporaneous PRRSV epidemiological
study. All farms, originated from the same Midwest US
swine dense area, had an average inventory of ≥2,500
sows, had practiced a validated program of biosecurity
and had experienced at least 3 new PRRSV introductions
during the first 4 years of the study timeline. Quarterly
production data were obtained for a 81 month period
before and after filtration. Repeated measures analysis of
production data (various variables) was conducted with
weather, period of the analysis (‘period’), PRRSV
outbreaks in the period (‘outbreak’), air filtration status,
and the number of pig sites within 3 miles (‘sites’) as
explanatory variables. Data management and statistical
analysis was performed with a Statistical Analysis
System (SAS) version 9.1. The retrospective and
prospective timeline study was Oct 2004 to June 2011.
For the cost analysis, three scenarios were compared in a
spreadsheet model2 of weaned pig cost on a
representative 3,000-sow non-filtered farm with feed cost
of $278/sow/year: 1) control, 2) filtered conventional
attic, and 3) filtered tunnel ventilation. Scenario 1 was
based on the data from control and pre-filtration periods
of the future filtered farms. Scenarios 2 and 3 were
identical except that the initial filtering equipment cost
$150/sow for the conventional versus $200/sow for the
tunnel. Filtration was assumed to change pigs
weaned/sow/year, farrowing rate, female replacement
rate, female death rate, veterinary expenses, and the
annualized cost of replacing pre-filters every six months
and replacing filters every three years.
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Results
The baseline statistics confirmed that pre-filtration and
non-filtered control farms were not significantly different
for any of the variables studied. In the final model,
dependent variables were only adjusted by “filtration
status”. Production data for representative herds
(example in Figure 1) was used to calculate cost of a
weaned pig for the 3 scenarios. Filtered farms produced
6,028 more piglets than non-filter sow farms and the
payback period for the investment was estimated in the
model as 5.5 years for scenario 2 and 6.4 years for
scenario 3.
Figure 1. Least squares means with a single SE bar for
Farrowing Rate by 3 month period comparing nonfiltered (blue) and filtered farms (red)

Conclusions and Discussion
Filtered farms had improved productivity when
compared with non-filtered control farms. The payback
period analysis demonstrated it. However, the analysis
did not include any difference in weaned pig value
between selling positive vs. negative PRRSV piglets.
Just a $1 difference in weaned pig value would decrease
payback period to 2.8 yrs and 3.8 for scenario 2 and 3.
References
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Ribavirin effectively suppress porcine nidovirus replication

1
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Daegu 702-701, South Korea, changhee@knu.ac.kr

Introduction
Nidoviruses (arteriviruses and coronaviruses) are a
diverse group of enveloped positive-strand RNA viruses
that infect a variety of vertebrates. Porcine nidoviruses
including porcine epidemic diarrhea virus (PEDV) and
porcine reproductive and respiratory syndrome virus
(PRRSV) are emerging pathogens causing heavy
economic impacts on the swine industry. Ribavirin is a
well-known antiviral drug against a broad range of both
DNA and RNA viruses in vitro1, 2. To date, inhibitory
effect and action mechanism of ribavirin on nidovirus
replication remains undetermined. The present study
therefore aimed to investigate whether ribavirin
suppresses porcine nidovirus infection.
Materials and Methods
Vero cells and PAM-pCD163 cells3 were treated with
ribavirin for 1 h and then infected with PEDV and
PRRSV for 48 h, respectively. Following virus infection,
viral production was measured by immunofluorescence
assay and virus titration. Genomic and subgenomic (sg)
mRNA transcription and viral translation was
independently assessed by quantitative real-time RTPCR and western blot, respectively. In order to examine
potential mechanism of action for the antiviral effect of
ribavirin, the following two experiments were performed:
i) supplementation of guanosine in the medium with
ribavirin treatment, and ii) sequence analysis of the
nidovirus genome in the absence or presence of ribavirin.

Figure 2. Effect of supplementation of guanosine on
PEDV replication in ribavirin-treated Vero cells.

Table 1. Summary of mutations noted in sequence
analysis of wild-type and ribavirin-treated PEDV N genes
Mutation category
Transitions Transversions Totalb
No ribavirin 17 / 20 (85)
1.09
0.15
1.24
Ribavirin 17 / 20 (85)
1.51
0.15
1.66
Treatment

Groups (%)a

a

Conclusions and Discussion
Our data indicate that ribavirin might be not only a good
therapeutic agent against porcine nidoviruses but also a
potential candidate to be evaluated against other human
and animal nidoviruses.
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The region coding the PEDV N gene coding region
(1,326 bp) was RT-PCR amplified and the amplicon
product was then cloned into the pGEM-T vector. For
sequencing of the gene in the recombinant vector, 20
clones per group were selected and analyzed the number
(rate) of mutations.
b
A total of 26,520 nt were sequenced and a mutation
frequency was calculated per 1,000 nt.
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Results
Our results demonstrated that ribavirin treatment dosedependently inhibited porcine nidovirus replication in
target cells (Figure 1). The antiviral activity of ribavirin
on porcine nidovirus replication was found to be mainly
exerted at the early stage of infection. Treatment with
ribavirin resulted in marked reduction of viral genomic
and subgenomic RNA synthesis, viral protein expression,
and progeny virus production in a dose-dependent
manner. The addition of guanosine to the ribavirin
treatment significantly reversed antiviral effects,
suggesting that the depletion of the intracellular GTP
pool by inhibiting IMP dehydrogenase may be essential
for the ribavirin activity. Further sequencing analysis of
the nucleocapsid (N) gene region of PEDV showed that
the mutation frequency in ribavirin-treated cells
(1.66/1,000 nt) was similar to that in untreated cells
(1.24/1,000 nt) and indicated that ribavirin did not induce
error-prone replication (Table 1).

Figure 1. Effect of ribavirin on the replication of PEDV
(A) and PRRSV (B).
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Ring test evaluation for the detection of PRRSV antibodies in oral fluid specimens using a commercial PRRSV
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Lizano3, E Nelson8, D Patnayak9, R Pogranichniy10, A Rice3, G Scherba11, J Zimmerman1
1
Iowa State University, 2Kansas State University, 3IDEXX Laboratories,Inc.,4Biovet Inc., 5University of Guelph,
6
Boehringer Ingelheim Vetmedica Inc., 7University of Nebraska, 8South Dakota State University, 9University of
Minnesota, 10Purdue University, 11University of Illinois,apisitk@iastate.edu
Introduction
A commercial PRRS serum antibody ELISA (IDEXX
Laboratories, Inc., Westbrook ME USA) was recently
adapted to detect anti-PRRSV antibody in oral fluid
specimens.1 Based on testing of field and experimental
samples, diagnostic sensitivity and specificity was
estimated at 94.7% (95% CI: 92.4, 96.5) and 100% (95%
CI: 99.0, 100.0), respectively, at a sample-to-positive
(S/P) cutoff of ≥ 0.40.1 The purpose of this study was to
evaluate the reproducibility and repeatability of the
PRRS oral fluid ELISA in a ring test (check test) format.
Materials and Methods
A total of 276 oral fluid samples were collected,
completely randomized, and sent for testing in 12
collaborating diagnostic laboratories. In addition to the
set of oral fluid samples, each laboratory received the
materials required for conducting the test: ELISA plates
(HerdChek® PRRS X3 ELISA, lot #40959-W721),
reagents, positive and negative controls, pre-diluted
conjugate antibody, and a copy of the standard operating
procedure for the PRRS oral fluid IgG ELISA. The
laboratories tested the samples and returned the results
for analysis. Assay results were analyzed as S/P ratios,
with S/P ratios ≥ 0.40 considered positive.
Results
Distribution of the results from the 12 laboratories is
summarized in Figure 1. As is shown in Figure 1,
variation in S/P results increased as the concentration of
antibody in the sample increased. Overall, this had little
impact on categorical results. That is, among the 276
samples tested by the 12 laboratories, 133 samples tested
positive in all laboratories; 136 samples tested negative
in all laboratories, and 7 samples had discordant results
(Table 1). With the exception of sample #7, a discordant
result was reported in each case by only one of the 12
laboratories. Discordant results for sample #7 were
reported at 3 laboratories, but this may be explained by
the fact that all results for sample #7 clustered close to
the 0.40 cutoff.
Conclusions and Discussion
The ring test results showed that the PRRS oral fluid IgG
ELISA was highly reproducible across laboratories.
These results support the routine use of this test in
laboratories providing diagnostic service to pig
producers. Thus, herd monitoring based on oral fluid
sampling could be one part of a PRRSV control and/or
996 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

elimination program. Further, the successful adaptation
of one assay to the oral fluid matrix suggests that this
approach could provide the basis for monitoring specific
health and welfare indicators in commercial swine herds
using a "pig friendly" approach.
Figure 1. PRRS oral fluid antibody ELISA results from
276 samples tested in 12 laboratories

Table 1. Summary of discordant results
Sam
ple

1

2

3

4

5

Laboratory
6
7

8

9

10

11

12

1

0.03 0.00 0.02 0.05 0.00 0.08 0.03 0.51 0.01 0.00 0.06 0.02

2

0.05 0.01 0.00 0.01 0.01 0.04 0.04 0.03 0.00 0.72 0.00 0.01

3

0.03 0.01 0.04 0.05 0.00 0.04 0.02 0.01 3.03 0.02 0.02 0.00

4

1.19 0.03 0.04 0.06 0.00 0.04 0.01 0.08 0.03 0.02 0.04 0.04

5

0.07 0.04 0.01 0.00 0.02 0.02 0.04 0.00 0.07 0.96 0.00 0.02

6

0.05 0.03 0.00 0.02 0.02 0.00 0.02 0.03 0.02 0.01 0.04 1.21

7

0.27 0.26 0.26 0.39 0.45 0.27 0.33 0.41 0.40 0.26 0.26 0.25

References
1. Kittawornrat, A et al.: 2012. Detection of PRRSV
antibodies in oral fluid specimens using a commercial
PRRSV serum antibody ELISA. J Vet Diagn Invest
(in press).
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Detection of PRRSV antibody in oral fluid specimens from individual boars
using a commercial PRRSV serum antibody ELISA
A Kittawornrat1, M Engle3, J Johnson1, J Prickett1, C Olsen1, T Schwartz1, D Whitney1, K Schwartz1,
A. Rice4, A Ballagi4, S Lizano4, C Wang1,2, J Zimmerman1
1
Department of Veterinary Diagnostic and Production Animal Medicine, 2Department of Statistics, Iowa State
University, 3PIC North America, Hendersonville, Tennessee, USA, 4IDEXX Laboratories, Westbrook, Maine, USA,
apisitk@iastate.edu
Introduction
Oral fluid specimens are used in human medicine for the
detection of a variety of infectious agents, hormones, and
drugs. Oral fluid samples are of interest in swine
medicine because they are easily collected, yet highly
efficacious for the surveillance of PRRSV and other
pathogens using PCR-based assays.1,3 Recent work
showed that a commercial PRRS serum antibody ELISA
(IDEXX Laboratories, Inc., Westbrook, ME USA) could
be adapted to detect PRRSV antibody in oral fluid
specimens.2 In the current study we describe the kinetics
of the ELISA-detectable anti-PRRSV IgG response in
oral fluids collected from individually-housed boars.

Table 1. Detection of PRRSV antibody in oral fluid
samples from individually housed boars
PRRSV
MLV
Type 1
Type 2
Total

ELISA-positive boars (%) by day post inoculation
0 8
9 10 11 12 13
14 17 & 21
0 0 38 71 88 96 100 100 100
0 17 42 59 82 82 81
85
100
0 17 65 83 96 96 100 100 100
0 11 48 71 89 91 91
93
100

References
1. Kittawornrat A, et al. 2010. PRRSV in serum and oral
fluid samples from individual boars.Virus Res
154:170-176.
2. Kittawornrat A, et al. 2012. Detection of PRRSV
antibodies in oral fluid specimens using a commercial
PRRSV serum antibody ELISA. J Vet Diagn Invest
(in press).
3. Ramirez et al. 2012. Efficient surveillance of pig
populations using oral fluids. Prev Vet Med (in press)
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Results
The ELISA S/P response in oral fluid and serum samples
followed similar patterns over time (Figure 1). Individual
boar oral fluid samples were ELISA positive from DPI 8
to DPI 21 (Table 1). Overall, 96% of the results were in
agreement, i.e., 145 oral fluid samples and 150 serum
samples were ELISA positive.

Figure 1. Mean PRRS antibody ELISA kinetics over
time: oral fluid vs. serum samples
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Materials and Methods
The study was conducted in 72 boars ranging from 6
months to 3.6 years in age. Boars were under the
ownership of PIC North America (Hendersonville, TN
USA) and housing, study procedures, and protocols were
approved and supervised by the PIC USA Health
Assurance and Welfare department.
Boars were assigned to three trials (I, II, III). Boars (n =
24) in Trial I were intramuscularly (IM) inoculated with
2 ml of a modified live virus (MLV) vaccine
(RespPRRS®, Boehringer Ingelheim Vetmedica, Inc., St.
Joseph, MO USA). Boars (n = 22) in Trial II were IM
inoculated with 2 ml of a Type 1 PRRSV field isolate.
Boars (n = 24) in Trial III were IM inoculated with 2 ml
of a PRRSV Type 2 isolate (MN-184).
Boars were monitored for 21 days post inoculation (DPI).
Oral fluid samples were collected daily using 5/8" 3strand 100% cotton rope. Serum samples were collected
from all boars on DPI -7, 0, 7, 14, 21 and from 4
randomly selected boars on DPIs 3, 5, 10, and 17.
Thereafter, serum and oral fluid were assayed for
PRRSV antibody using the ELISA protocol appropriate
for each sample type (serum or oral fluid).

Conclusions and Discussion
These data support previous reports on the detection of
anti-PRRSV antibody by ELISA in oral fluid and suggest
that this approach could be used for disease surveillance
in commercial breeding swine populations.
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PRRS surveillance program:a regional approach
Jean Paul Cano1, Dale Polson1, Enrique Mondaca1, Laura Batista1, Reid Philips1, Edgar Diaz1
1
Boehringer Ingelheim Vetmedica, Inc. St Joseph, Missouri, United States
Introduction
The rate of PRRS virus (PRRSv) infection in swine herds
in areas with elevated pig density is significantly high.1
By approaching PRRS from a regional perspective,
producers and veterinarians collaborate sharing infection
status, genetic sequences and clinical observations in
order to coordinate control interventions and biosecurity
protocols to systematically reduce the overall risk of
PRRSv infection in the area.2 A critical component of
such initiatives is the opportune and accurate
identification of herd infections and new isolates. To
accomplish this task surveillance programs are designed
to gather, organize and analyze health related data
followed by the dissemination of information to
interested parties in order to take actions to control
disease.3 The objectives of surveillance program are: 1)
To facilitate the rapid detection of PRRSv outbreaks 2)
Provide information needed to implement opportune and
synchronized interventions to contain PRRSv outbreaks
and minimize losses, and 3) Analyze the evolution of
PRRSv prevalence and genetic diversity in the region.
Materials and Methods
Local veterinarians involved in the regional control
working group agree upon the specifics of each
surveillance program. The project coordinator manages
the implementation of the surveillance program. After
participating producers have signed information release
and hold harmless agreements they are asked to share
information regarding geographical location, type, size
and pig flow of their farms. Herd veterinarians provide
diagnostic information to classify participating herds
according to PRRSv infection status4 to generate the
baseline database and maps. Prevalence tables and maps
are distributed to participants. Any new enrollment or
change in herd status occurring during the specified
period is communicated by herd veterinarians to the
coordinator who includes this information in the next
bulletin. PRRS outbreaks are immediately communicated
to participants by short alert messages.
Results
Three information sources are collected to monitor the
change in PRRS infection status of herds participating in
an area regional control program:
1.-History: verified information indicating interventions
or diagnostic results affecting the infection status of the
population.
2.-Contingent surveillance: self reporting diagnostic
results demonstrating the presence of PRRSv in a
population where the antigen or antibodies had not been
previously detected following the development of
clinical signs. Diagnostics may include testing serum,
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tissues or oral fluids (OF) by PCR, serum or OF by ELISA
and/or
lungs
or
lymphoid
tissues
by
immunohistochemistry.
3.-Regular surveillance: periodical diagnostic testing
indicating the presence or the absence of PRRSv antigen
or antibodies in routinely tested populations.
Conclusions and Discussion
The frequency of regular surveillance varies depending
on the herd status. Negative non-vaccinated herds can be
monitored by testing 10 to 30 individual serum samples
by ELISA. Vaccinated or previously infected herds need
to be monitored by testing 10 to 30 serum samples in
pools of five or one OF sample per 1000 pigs or airspace by PCR. Sequencing ORF5 of PCR positive
samples allows differentiating PRRSv isolates including
vaccine. Sequencing helps track genetic diversity in a
region.
Sample size and testing frequency are
calculated considering the prevalence of infection in the
region and the cost of missing a new infection following
Cannon and Roe guidelines.5In regional control projects
a minimum of one test per herd every 6 months is
recommended.
References
1. Holtkamp D, et al. Preventive Veterinary Medicine.
96(3-4):186-193. 2010.
2. Mondaca E, et al. Submitted for publciation.
Thrusfield M. Vet Epidemiology 3rd ed. 2005.
3. Holtkamp D, et al. JSHAP. 19(1):44-56. 2011.
4. Cannon RM, Roe RT. Sample size. 1982.
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Regional PRRS control within a high pig density area: the Southeast Iowa experience

1

Tim Loula1, Jean Paul Cano2, James Branstad3, Jeff Okones2, Enrique Mondaca2
Swine Vet Center, St. Peter, Minnesota, US, 2Boehringer Ingelheim Vetmedica Inc, St. Joseph Missouri, US, 3Keota
Veterinary Clinic, Keota, Iowa, US

Introduction
The annual loss associated with PRRS in the US swine
industry has been recently estimated at USD-$664
million.1 The elimination of PRRS virus (PRRSv) from
breeding herds through load, homogenize and close
protocols is effective and repeatable;2 however,
transmission between farms occurs all too often, making
it very difficult to meet and maintain health and
productivity expectations.3 An alternative is to
implement cooperative and coordinated disease control
efforts among producers and veterinarians working
together with their neighbors and business partners in
order to significantly reduce the risk of re-infection in
those herds. The objectives of this project are: 1) To
reduce the incidence and prevalence of PRRS in the
region. 2) To minimize the severity and duration of
PRRS episodes, and 3) To establish a structure for
disease surveillance and communication in the region.

Results
By December 2011, 21 breeding herds, 42 nursery sites
and 256 finishing sites have enrolled in the project. Most
are family owned farms averaging 2700 pigs per site.
About 40% of the herds have been reported as PRRSv
stable or negative and the infection status of 5% of herds
remains unknown.
Conclusions and Discussion
The regional control plan for this project is based on the
use of modified-live virus vaccination in breeding and
grow-finish herds, air filtration in specific sow farms and
comprehensive biosecurity programs to systematically
mitigate the impact of PRRSv and reduce transmission
between herds. The monitoring/surveillance protocol
allows for early detection of PRRSv infection (oral fluids,
PCR, sequence analysis) and facilitates continuous
proactive communication and coordinated pig flow or
transit modifications.
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Materials and Methods
As part of this voluntary project, producers sign
participation agreements to allow information sharing
and minimize the concern of legal actions among
neighbors. Participants are granted access to the project
website by the project coordinator. Every other week,
veterinarians communicate any change in PRRSv
infection status during the previous 2 weeks to the
coordinator. A prevalence summary table, a list of herds
that changed status and the maps are updated in a biweekly bulletin that is sent to all participants. Quarterly
meetings are held to discuss needs and actions as well as
to evaluate the progress of the initiative considering
change in prevalence, number of new cases, outbreaks
identified by veterinarians and genetic diversity. The
primary control area of this project is mostly occupying
Washington County, located in Southeast Iowa. A
peripheral control area includes parts of the 6
surrounding counties and 3 more counties to the
Northeast (Figure 1). Washington County is the sixth
most hog dense county in the state of Iowa and twelfth in
the US.4 A significant proportion of the pigs introduced
to the region are from diverse pig sources

Figure 1. Southeast Iowa PRRS control area
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Effects of excess percentage of gilt replacement on porcine reproductive and respiratory syndrome (PRRS) in
seropositive herds
Pichai Jirawattanapong1, Nattavut Ratanavanichrojn1, Alongkot Boonsoongnern1, Pariwat Poolperm1,
Narut Thanantong1 and Preeyaphan Udomprasert1, Kitcha Urairong1
1
Faculty of Veterinary Medicine Kasetsart University Kamphaengsaen campus, Nakornpathom, Thailand,
fvetpij@ku.ac.th
Introduction
Porcine reproductive and respiratory syndrome (PRRS)
causes a lot of impacts in swine herds throughout the
world. PRRS-infected pigs can develop persistent
infection and intermittent viral shedding. Several risk
factors were involved with PRRS infection including
raising their own gilts for replacement and isolation of
gilts1. However, no quantitative studies of percentage of
gilt replacement reported risk of PRRS problems in
PRRS positive herds. The objective of this study was to
study a correlation between excess percentage of gilt
replacement and risk of clinical PRRS in PRRS positive
herds.
Materials and Methods
Matched case-control study was based on performance
monitoring reports in 33 PRRS positive herds. All herds
were routinely monitored for PRRS status by ELISA at
least twice a year. Monthly performance reports and
several risk factors including percentage of gilt
replacement 4 month before period of interest, other
diseases status and mycotoxin contamination were
collected within 2 time frames, during PRRS outbreak as
case and 1 year before outbreak as control. PRRS
outbreaks were classified by production parameters
associated with PRRS problems such as late term
abortion, number of stillborn and mummified fetus,
preweaning mortality and sow mortality, and confirmed
with ELISA and PCR methods. Percentage of gilt
replacement then was categorized to normal percentage
of gilt replacement (≤ 50%) and high percentage of gilt
replacement (> 50%) A final model was built using Cox
regression for matched case control.
Results
More than 50% of herds showed PRRS outbreak in rainy
season (Figure 1). Only percentage of gilt replacement
was included in a final model. Around 80% (27/33) of
herds showed high percentage of gilt replacement (>50%)
4 months before PRRS outbreak (Table 1). The odds
ratio (OR) value between high percentage of gilt
replacement (> 50%) and clinical PRRS outbreak was 15
(p-value = 0.009).
Conclusions and Discussion
In the present study, PRRS outbreaks were frequently
observed in rainy season in contrast with other study
which found higher risk of PRRS infection in winter 2.
The most popular pig housing in Thailand is open air
system which is difficult for climate and environmental
1000 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

control especially in rainy season. The unstable weather
may induce stress in pigs and enhance PRRS outbreak.
Figure 1. Percentage of Herds with PRRS outbreak in
each season

Table 1. Number of herds with normal and high gilt
replacement 1 year before and during outbreak
Number of herds
Control
Case
(1 year before
(during outbreak)
outbreak)
Normal percentage
of gilt replacement
6
20
(≤ 50%)
High percentage of
gilt replacement
27
13
(>50%)
Total
33
33
Risk of PRRS problems was increased by 15 times in
herds with high percentage of gilt replacement (>50%) 4
months before outbreak (OR = 15). Purchased positive
gilts may lead to introduction of a new strain of PRRSv
into a herd and cause a new outbreak. In vaccinated
herds, gilts probably play a major role in transmission of
PRRS. Gilts were vaccinated with PRRS vaccine less
frequent than sows. Pigs with less frequent vaccination
showed longer viremia and higher number of persistent
infection3. Regular replacement of gilt within normal
range may help in prevention of PRRS problems.
References
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3. Cano JP. et al.: 2007, Am J Vet Res 68, 565-571.
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Alterations to a vaccination scheme to reduce interference by
maternally derived antibodies
Kyoko Akashi1, Takao Shimada2,
Intervet K.K., Tokyo, Japan,2National Agricultural Insurance Scheme, Chiba, Japan

Materials and Methods
The study was carried out on a farrow-to-finish farm
with 472 sows. Sows had been vaccinated
intramuscularly with a single 2ml dose Porcilis PCV
before farrowing, and piglets had been given a single
2ml intramuscular dose of Porcilis PCV at 21 days of age.
After an increase in mortality in the finishers, the
carcases of two dead pigs (140 and 170 days old) and
nine blood samples from 150-day old pigs were
submitted to the Livestock Hygiene Service Centre. The
carcases were subjected to macro- and microscopic post
mortem examination, and tissue and blood samples were
tested for the presence of PCV2 viral nucleic acid and
antibodies, PRRS antibodies, and bacteria.
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In the piglets vaccinated under the new regime, the high
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response to vaccination. The lower titers at 190 days
indicate that, because they were already well protected,
exposure to field virus had no boosting effect on their
immunity.
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Conclusions and Discussion
The above findings suggested that a late PCV2 field
infection might have occurred around 150 to 170 days of
age. Furthermore, since the PCV2 antibody titers in the
sows was very high, it was suspected that maternally
derived antibodies (MDA) might have interfered with
vaccination. On this supposition, a revised vaccination
regime was instituted, as follows: sows were vaccinated
after farrowing, and the piglets given two doses of
vaccine (the first at 21, and the second at 60 days of age).

Figure 1. Comparison of PCV2 antibody titers
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Results
Macroscopic view
Enlarged splenic lymphoid follicles and Peyer’s patches,
and an intestinal intussusception were found in the 140day old pig. In the 170-day old pig, the left lung was
hepatized and the hilar lymph node swollen.
PCR
A high level of PCV2 viral nucleic acid was observed in
the tissue from the 170-day old pig. PRRS antibodies
were present in all samples.
ELISA
Varying, but considerable, PCV2 antibody titers were
found in the blood samples (150-day old pigs).

Following the change of scheme, the mortality rate
improved and PCV2 antibody titers remained higher and
more stable than before (Figures 1 and 2). The changes
in titer in the sows may have been due to vaccination or
possibly to field infection. Because sows’ titers may
change over time, MDA may also do so, and it is
therefore important to confirm both sows’ and piglets’
PCV2 antibody titers from time to time, and to alter the
vaccination scheme, if necessary. Furthermore, if
maternal immunity is high, consideration should always
be given to a second vaccine dose for the piglets.

%

Introduction
Porcine Circovirus type 2 (PCV2) infection caused a
serious problem in the swine industry between 2006 and
2008. PCV2 vaccine had been on the market for three
years and had been used on most farms, bringing
immediate improvements in mortality and growth rates.
It was necessary, however, to investigate what was
happening on a particular farm when the mortality rate
rose in spite of PCV2 vaccination. The object of this
study was to assess the result of altering an existing
vaccination scheme in order to prevent a late PCV2 field
infection.
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Diagnostic performance of a commercial PRRS serum antibody ELISA adapted to oral fluid: longitudinal
response in experimentally-inoculated populations
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Introduction
Previous work showed that a commercial PRRS ELISA
(HerdChek® PRRS X3 ELISA) could be adapted to
detect anti-PRRSV IgM, IgA, and IgG in oral fluid
specimens. Further, the protocol for the IgG ELISA for
oral fluid samples was readily amenable to the routine
performance of the assay in high-throughput diagnostic
laboratories. This suggested the possibility of a costeffective method to routinely monitor commercial swine
populations for maternal antibody, vaccination
compliance, and herd immune parameters using oral
fluid sampling. The purpose of the present study was to
evaluate the ability of the PRRS oral fluid IgG ELISA to
detect anti-PRRSV IgG antibody in pen-based oral fluid
samples from experimentally inoculated pigs over time.

Figure 1. Kinetics of anti-PRRSV antibody isotypes
(IgM, IgA, IgGFC) in experimental samples

Materials and Methods
In nine trials, ~200 pigs per trials were intramuscularly
(IM) inoculated with PRRSV isolate NVSL 97-7895.
Oral fluid samples were collected on 0, 5, 7, 9, 11, 14, 17,
and 21 days post inoculation (DPI). All oral fluid
samples were randomized and tested for anti-PRRSV
antibodies using the PRRS ELISA protocol for oral
fluids: 1:2 oral fluid sample dilution, 250µl sample
volume, 16 hour incubation at 4°C, and detection of
reaction using anti-pig IgM, IgA, and IgGFC1.

Conclusions and Discussion
These results indicated that anti-PRRSV antibodies in
oral fluid are amenable to rapid detection post-infection.
Testing based on oral fluids could provide an efficient,
cost-effective approach to PRRSV monitoring in
commercial herds and surveillance in elimination
programs.

Results
Anti-PRRSV antibody isotype (IgM, IgA, IgGFC)
kinetics in experimental samples are shown in Figure 1
for oral fluid samples collected on DPI 0, 5, 7, 9, 11, 14,
17, and 21. Mean IgM, IgA, and IgG S/P ratios on DPI 7
were 1.14 (95% confidence interval (CI) 1.04, 1.24),
0.09 (95% CI 0.06, 0.12), and 0.59 (95% CI 0.50, 0.68),
respectively. The mean IgM S/P ratio peaked at DPI 9
(1.88, 95% CI 1.78, 1.97) and declined rapidly to a mean
S/P of 0.10 (95% CI 0.09, 0.13) on DPI 21. Mean IgA
and IgG S/P ratios peaked at DPI 11 (1.41, 95% CI 1.29,
1.53) and DPI 14 (3.69, 95% CI 3.52, 3.85), respectively.
Mean IgA and IgG S/P ratios remained relatively
constant until the end of study at DPI 21.
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PRRS 118-2 strain outbreak control using two differents methods
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Introduction
PRRS virus is one of the most if not the most economic
important diseases in the swine industry mainly because
it has a direct impact in production and reproduction
parameters1. The use of MLV vaccine against PRRSv
infection in the herds had been proveb to be an effective
method of stabilization and control of the main
reproductive parameters such as mummies, abortions and
fertility and stillborn 2,3.

Table 2. Reproductive indicators
Granja A

Granja B

% Abortos

a

5.19

9.72b

% LNM

3.33a

6.05 b

%LNMo

3.74a

4.66 b

% Mortalidad Mat

11.07a

11.03 a

Conclusion and discussion
The preventative use of PRRS MLV vaccine in Farm A
seemed to reduce the impact of a PRRS break due to a
new strain compared to farm B that used the vaccine
only as a “curative” measure after the PRRS break.
Referencias
1. Dee SA,Joo HS.1994.Vet Rec 135:6-9.
2. Dee SA,et al 1994 SHAP. 3:64-6
3. R.C Philips, et al 2000.16° IPVS Proc 590.

Results.
The abortion rate in Farm A was 53% lower than in Farm
B for the time of the outbreak and 88% lower for one
year period (Table 1). They showed an improvement in
the main reproductive indicators (Table 2).
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Additionally they established a diagnostic monitoring
protocol using ELISA (Idexx) and qPCR in weaning pigs
with the objective to monitor the prevalence of PRRS
PCR in weaning pigs (6 pools of 5). In addition the
results were evaluated using the statistic analysis test
“Two proportion Confidence Interval” (Minitab 16), the
results were consider with statistical significance if the
value was r-P ≤ 0.05, to have 95% of confidence.

Table 1. % Abortions
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Meterials and Methods
The objective of the present field observation was to
evaluate the reproductive performance in 2 farms with
wean to finishing system with similar production
condition that use two different PRRS control strategies.
Farm A (G-A) has 1000 sows and uses MLV (Ingelvac®
PRRS MLV) s for mass vaccination in sow every 3
months as main strategy to PRRS control and Farm B
(G-B) which has 1,000 sows and uses only standard
management methods for PRRS control . Both farms are
located in the northern part of Mexico in the same
geographical area and separated no more than 2 km from
each other. In June 2010 both farms broke with a new
PRRS strain (referred to as 1-18-2) with one week
difference. Sequencing indicated a homology of 99%
between the two isolates and a 85% homology compared
to the vaccine strain VR2332. Both farms started to
vaccinate after the outbreak to minimize the effect of the
infection on performance parameters.
Vaccination scheme:
 Sow Mass vaccination June 2010
 Re vaccination July 2010.
 Sows mass vaccination every 3 months
(October 2010, January and April 2011).

Additionally, 12 weeks after Re-vaccination, in the PCR
results in Farm A& Farm B they got PRRS negative
weaning pigs (100%).
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HP- PRRS in Southeastern Cambodia: an epidemiological study
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Royal Veterinary College, UK, 2National Veterinary Research Institute, Cambodia, 3AHVLA, UK,
btornimbene@rvc.ac.uk
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Introduction
Since 2006, reports from China and Viet Nam have
described a new Asian highly pathogenic variant of
PRRSV (HP-PRRS), which belongs to the type II
phylogeny [1,2]. The aim of our study was to investigate
the presence of PRRS in the Cambodian pig population,
in view of a possible spread of this variant in the region.
Materials and Methods
Six provinces in the south-eastern part of the country
were initially selected: Kandal, Takeo, Kampot, Prey
Veng, Svay Rieng and Kampong Cham. The choice of
these provinces was based on the following criteria; first,
the relatively high pig density and the importance of the
region for pig production; second, (specifically for Takeo
province) the coexistence of two production systems,
semi-commercial and backyard farming; third, the
proximity with Viet Nam, in view of the recent HPPRRS outbreak experienced by the southern part of the
country [3].
Between July and September 2010 a cross-sectional
study was carried out, to estimate the prevalence of the
disease in semi-commercial farms (Study 1), while a
second, parallel study was designed to detect the disease
in villages, sampling backyard pigs only (Study 2).
Questionnaires on husbandry practices and spatial
coordinates were collected from each farm.
The target population for Study 1 were the entire semicommercial farms in Takeo province. For this particular
study lot quality assurance survey (LQAS) method was
chosen to calculate the number of farms to be sampled.
The target population for Study 2 ware all the villages in
the six provinces. A qualitative assessment for a-priory
risk of viral introduction at district level was designed to
prioritize district to be sampled.
Diagnostic tests (ELISA and/or RT-PCR) for PRRS,
ASF/CSF, Aujeszky’s disease, M. hyopneumoniae and
PCV2 were performed on 75 blood samples collected in
25semi-commercial farm and 36 blood samples collected
in 36 backyard farms. Farm variables were analysed in
order to identify risk factors associated with the
introduction and the presence of PRRS at farm level.
Farms infectious status was temporally and spatially
visualized.
Results
Nineteen semi-commercial farms tested positive for
PRRS resulting in a herd prevalence of 76% and a true
prevalence ≥ 85% (LQAS). HP-PRRSV was confirmed
in 7 of the 12 RT-PCR positive farms. In contrast, only 3
villages and 4 backyard pigs resulted positive. Presence
of sow and gilts in the farm, farms density and water
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contamination were significantly associated (p<0.05) to
the introduction and the presence of PRRS in semicommercial farms.
Conclusions
Our results showed that the virus was abundantly present
in the semi-commercial pig population in the south of the
county, but appeared very sporadically in the backyard
pig population in that region. This outcome complements
the findings of the Cambodian ministry, which formally
reported a PRRS outbreak in semi-commercial farms at
the beginning of August 2010 [4]. The identification of
risk factors associated with the introduction and the
presence of the virus in the farm, and the spatiotemporal
visualization of our results, gives valuable insight into
potential viral transmission patterns.
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Introduction
The production performance of the modern swine industry
is partly based on high health status systems, which
depend mainly on intensive vaccination schemes.
Combining vaccine doses against common infectious
diseases would have evident advantages in pig welfare and
savings in time and labor. Previous studies have
demonstrated that the simultaneous application of
Porcilis®PRRS (MLV vaccine, MSD Animal Health) with
Porcilis®Ery+Parvo (bivalent vaccine against Erysipelas
and Parvovirus, MSD Animal Health) has no effect on
PRRS seroconversion or subsequent reproductive
performance (1). In the field situation, the interval
between combining the products and actually vaccinating
the pigs may be considerable, which could compromise
the stability of the live PRRS vaccine.
The object of this trial was to evaluate the in vitro
compatibility of Porcilis®PRRS with Porcilis®Ery+Parvo
in terms of the stability of the modified PRRS virus.

Results
It had already been observed that Diluvac®Forte on its
own had a cytopathic effect in the first dilution, although
from the second dilution onward (10 -2), the structure of
the monolayer was not affected. Therefore only effects
observed from 10-2 dilutions onward were considered to
be of viral origin.
Table 1 shows the titration results of the Porcilis®PRRS
vaccine in its own diluent (Diluvac ® Forte) reconstituted
in Porcilis®Ery+Parvo, immediately after reconstitution
(0 minutes), and 30 and 60 min later.
Table 1. PRRSv titers of Porcilis®PRRS alone or in
combination with Porcilis®Ery+Parvo (TCID50/dose)
Time

Porcilis®PRRS

0 minutes
30 minutes
60 minutes

105
104.3
104.3

Porcilis®PRRS &
Porcilis® Ery+Parvo
104.8
104.2
103.8

Conclusions and Discussion
reconstituted
in
Diluvac®Forte
Porcilis®PRRS
maintained the minimum dose guaranteed by the
manufacturer (104 TCID50) even 60 minutes after
reconstitution. When Porcilis®PRRS was reconstituted in
Porcilis®Ery+Parvo, the PRRSv titer showed similar
results up to 30 minutes later, but the titer was reduced
significantly 30 minutes after that, with values below 10 4.
It can therefore be concluded that Porcilis®PRRS and
Porcilis®Ery+Parvo can be used simultaneously, but in
order to ensure the minimum TCID50/dose of 104, the
combined vaccine must be administered less than 30
minutes after its reconstitution.
References
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The TCID50/dose of Porcilis®PRRS reconstituted in
Diluvac®Forte showed a slight reduction after 30 mins,
but was stable thereafter, with a value always above 10 4,
the minimum titer/dose guaranteed by the manufacturer.
When the vaccine was combined with Porcilis®
Ery+Parvo, a slight reduction in titer was observed
(compared with Porcilis®PRRS alone) at 0 and 30 mins,
but the titer was nevertheless above 104 TCID50.
However, this level was not reached 60 mins after
reconstitution.
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Materials and Methods
The vaccines used for the trial were:
A. Porcilis®PRRS, batch A101HD01, exp.02/2011
B. Diluvac®Forte for Porcilis®PRRS, diluent based on dlα-tocopherol, batch B713A11, exp 02/2012, 50ml
C. Porcilis®Ery+Parvo, batch A093AB1, exp 06/2010
MARC-145 cells were grown in MEM (Gibco)
supplemented with fetal calf serum (FCS 10%) and
antibiotics (penicillin, streptomicin). Cells were placed in
96-well plates (Costar, Ref.167008) and confluent
monolayers were used for titration of the virus. Three vials
of Porcilis®PRRS were reconstituted with Diluvac®Forte
and mixed vigorously. Another vial of Porcilis®PRRS was
reconstituted with Porcilis®Ery+Parvo. Immediately after
reconstitution, serial dilutions (from 10-1 to 10-5) were
made in MEM devoid of FCS, and 100μl/well were
dispensed in columns of MARC145 plates. In a similar
manner, Diluvac®Forte was also diluted and tested for
cytotoxicity. Uninoculated wells were included as controls.
To test the stability of the mix, virus suspensions were
keept at room temperature, inoculating MARC-145 plates
with vaccine virus at 0, 30 and 60 min. after reconstitution.
All plates were incubated at 37ºC (5%CO2) for 3 days.
After fixing with ethanol, the cells were emptied, washed
with PBS plus 2% SFB, and a monoclonal anti-PRRS
antibody (1CH5, Ingenasa) added. They were then
incubated for 45 minutes at 37ºC. After this, the plates
were washed again, a FITC conjugate (Jackson
Immunological) added, and then incubated under the same
conditions. Plates were washed and examined by

fluorescent microscopy. Viral titers were calculated using
the Reed and Muench method (2).
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Introduction
In Vietnam the occurrence of PRRSV infection had been
quickly increased since 1997 when the disease was first
recognized. The proportion of infected herds was 85% in
2007 (Tran Thi Bich Lien et al, 2007) and the prevalence rate
of infected pigs has varied, 36-90%, caused mostly by
PRRSV NA type. A sensitive and specific method to identify
and quantify this virus type is necessary for disease control. A
ﬂuorogenic-probe hydrolysis (TaqMan) reverse transcriptase
PCR for PRRSV NA type was established, which will be
useful for estimating the virus load in samples.
Material and methods
Different strains of virus were used in establishing the assay
for quantification of PRRSV NA type. The first strain was
one PRRSV isolate from Vietnam farms, identified as
Chinese highly-virulent strain of PRRSVs by sequencing
(Nguyen Ngoc Hai et al., 2010). Beside that, strains of
vaccine PRRSV, i.e. PRRSV NA type from Ingelvac and
PRRSV EU type from Amervac, and also PCV2 isolate
from swine herds were used in one experiment to evaluate
specificity and sensitivity of the developed assay. Primers
(F7 at 14654-14678 position and R7 at 14782-14802
position of the virus genome) and probe (P7 at 1469614720 position) were designed on the highly conserved
ORF7 region of the PRRSV genome. The ORF7 region was
PCR amplified (Nguyen Ngoc Hai et al., 2010) and ligated
into a cloning vector (pGEM T Easy, Promega), and then
used to transform to competent E. coli DH5α (Sambrook,
2001). A 10-fold dilution series of pl-660 was conducted to
generate the real-time PCR standard curve. Reagents from
iScript™ One-Step RT-PCR Kit for Probes (Biorad) were
used to prepare master mixture, and the reaction mix was
incubated in real-time PCR CFX96 (Bio-Rad).
Results
The developed assay is specific to PRRSV NA type.
Only PRRSV NA type and Chinese highly-virulent strain
isolated from Vietnam farms showed positive results. No
positive fluorogenic signal was observed in the case of
PRRSV EU type, PCV2, and extract of PRRSV-free
swine blood (Figure 1). The sensitivity of real-time RTPCR for PRRSV was 101 copies per 50 µL. The linear
portion of the standard curve was found to span from 10 6
to 101 of plasmid pl-660. The intra-assay reproducibility
of the assay was assessed in three replicates, each of a 10
fold dilution series (106–101 copy/µl pl-660), Ct values
obtained from different dilution series were used for
calculation; the intra-assay coefficient of variation (%
CV) ranged from 0.22 to 0.67.
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Figure 1. Specificity of real-time RT-PCR for PRRSV
NA type

Figure2. Standard curve plot (numbers of copies vs.
threshold cycle (Ct) along with regression slope and
efficiency) for PRRSV DNA in plasmid (pl-660)
detected by real-time RT-PCR using TaqMan probe

Discussion
In Vietnam, PRRSV North America (NA) type and then
Chinese high-virulent strain were detected in PRRS outbreaks
(Tran Thi Bich Lien et al, 2007, Nguyen Ngoc Hai et al.,
2010). The developed realtime RT-PCR is specific for only
NA type and could detect 101 copies. The slope value of
standard curve indicated the high amplification efficiency and
low coefficient of variation. So, the assay could be used for
diagnosis and control of PRRSV in Vietnam as well as on
over the world. Specially, the result is a foundation of
developing a realtime RT-PCR kit for detection and
quantification of PRRSV NA type.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
caused by PRRSV is detrimental to economy in recent
years in Vietnam. Loop-mediated isothermal amplification
(LAMP) is a novel nucleic acid amplification method with
high specificity, sensitivity and rapidity under the
isothermal condition. RT-LAMP assay was developed to
detect PRRSV, which would be a powerful molecular
tool in Vietnam conditions.

Figure 2. Sensitivity of RT-LAMP for detection of
PRRSV. (A) detection limits by gel electrophoresis, (B)
detection limits by visualizing under UV light with
SYBR Green staining, (C) detection limits of RT-LAMP
for PRRSV by naked eye with SYBR Green staining,

Discussion
The developed RT-LAMP method was specific for
PRRSV and had no amplified products for other viruses
(PCV2). The results showed that the set of primers based
on ORF6 gene sequence had high specificity in RTLAMP. The reaction could be performed under the
isothermal conditions without PCR thermal cyclers
within a short time. It had a detection limit of 10 copies
/ml for PRRSV, which was 1000 fold more sensitive
than conventional PCR. This advantage of the method
should be exploited in labs where molecular diagnosis is
not well equipped.
Reference
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Results
Optimized temperature and time of the RT-LAMP assay is
65°C in 40 min. The developed assay is specific to
PRRSV and showed that both the PRRSV NA type and
PRRSV EU type were amplified while no amplification
occurred in cases of other templates (Figure 1A and 1B).
The DNA products of RT-LAMP for PRRSV, which was
amplified from ORF6 region of PRRSV, were cut by
HaeIII to confirm the result. The predictable DNA
products of 116bp and 67bp motif (Figure 1C) were
observed. The sensitivity of the assay was determined by
three ways, including gel electrophoresis, visualization
under UV light with SYBR Green staining, and naked eye
with SYBR Green staining. The detection limit of the
assay was 10 copies/ml by using gel electrophoresis or UV

Figure 1. Specificity of the RT-LAMP assay for PRRSV
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Materials and methods
Different strains of virus were used to evaluate the
specificity and sensitivity of the RT-LAMP assay for
PRRSV detection. PCV2 isolate and PRRSV strains
were obtained from Veterinary Medicine Hospital of
Nong Lam University, HCMC, Vietnam. Besides that,
the vaccine virus extracted from Ingelvac (Boehringer
Ingelheim) as PRRSV North American (NA) type and
from Amervac (Hipra) as PRRSV Europe (EU) type was
genotyped by RT - PCR and then sequenced (Larochelle,
2008 and Nguyen Ngoc Hai, 2010). To determine the
specificity of the RT-LAMP assay for PRRSV, DNA and
RNA extracted respectively from PCV2, PRRSV EU
type, PRRSV NA type and PRRSV-free swine blood,
and also distilled water were served as sample templates.
Primers were designed on ORF6 region of the virus
genome (position of 14600 – 14781 which is a part of
ORF6 of PRRSV). In other hand, the amplified products
were cut with HaeIII (Promega) to confirm the
specificity of the assay. To determine the sensitivity of
the assay, different concentrations of PRRSV RNA
templates (Vo Khanh Hung, 2011), from 10 8 to 100
copies, was used in the RT-LAMP assay. Then, results
were read by gel electrophoresis, visualized under UV
light or naked eye after SYBRGreen staining.

light visualization with SYBR Green staining, but was 102
copies/ml by naked eye on SYBR Green staining (Figure 2).
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Comparison of seroconversion following the intradermal (IDAL ) and intramuscular administration of a live
attenuated vaccine against PRRSv
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Introduction
Following the appearance on the market of vaccines
specifically authorised for intradermal use, there is a
need to adjust the routine diagnostic methods used to
measure seroconversion to PRRSv, and to be able to
verify that the seroconversion (and hence antibody
production) takes place in a similar manner when
applying vaccines by this route as happens using the
more conventional intramuscular route.
In this study, seroconversion was compared between
three groups of animals: one vaccinated intradermally
(ID) (with the IDAL® injector, MSD), another
intramuscularly (IM), and a third left unvaccinated.
Materials and Methods
The study was conducted on 45 pigs from a PRRSv-free
farm. The animals were allocated to one of three equal
groups. The IM group: vaccinated intramuscularly twice
with a 3-week interval using a live attenuated vaccine for
PRRSv (Porcilis PRRS®, MSD); The IDAL group:
vaccinated intradermally twice (by the IDAL® injector,
MSD) with a 3-week interval using the same vaccine;
The control group: injected only with the adjuvant from
the vaccine (Diluvac Forte).
The animals were bled with jugular venipuncture on days
0, 21 and 28 after the first dose, the sera were analysed
by ELISA (Idexx Herdcheck X3®) and the s/p ratios
calculated. Statistical analysis was performed by
ANOVA using G-Stat®.
Results
The most important descriptive statistics are shown in
Table 1. Titers rose after the first and booster doses with
no significant difference from day 21 between IDAL and
IM, but a clearly significant difference between both
groups over the controls (p<0.01). The s/p ratios against
PRRSv are shown in Figure 1 using a box plot to show
the seroconversion for the IDAL and IM groups. The
IDAL group had higher s/p ratios than the IM group but
the difference was not statistically significant.
Table 1. Descriptive statistics for the s/p ratios against
PRRSv. Indirect ELISA (Idexx Herdcheck X3 ®).
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Figure 1. Comparison of the ID, IM and Control s/p
ratios for PRRSv using box plots

d
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b,c

a
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a

a
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a

Values with different superscripts are statistically
significantly different: a, b,c: p<0.01
Conclusions and Discussion
These results demonstrated that intradermal vaccination
produced a comparable seroconversion to that obtained
using the intramuscular route of administration, with the
observed s/p ratios comparable in both groups at both 21
and 28 days. These data also suggested that the ELISA
techniques used to confirm seroconversion in the case of
intramuscular administration were equally valid for the
intradermal route, with identical interpretation of the
results.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is the most economically significant swine disease in the
world today (1). It has been reported that the antibiotic
tilmicosin may be useful in medicating pigs during a
PRRS outbreak by reducing viremia and morbidity and
increasing average daily gain (ADG) (2). There has also
been some evidence to support the hypothesis that
tilmicosin also contains some antiviral properties (3).
The objective of this study was to determine if in-feed
tilmicosin would reduce viremia in pigs exposed to
PRRSV and improve ADG.

Conclusions and Discussion
The results of this study suggest that ADG may be
improved when PRRSV viremic pigs are fed tilmicosin.
The differences in ADG between groups 1a & 1b with
groups 2, 3, and 4 are likely due to differences in

Figure 2. Mean group average daily gain (kg)
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Results
All control pigs (groups 1a and 1b) remained negative
for PRRSV for the entire study period. Injection of
Ingelvac ® PRRSV MLV was successful in creating
viremia in all of the challenged pigs and resulted in peak
copies/ml on day 7 post-inoculation (Figure 1). There
were no statistical differences between the PRRSV titres
of treatment groups 2, 3 and 4 over the entire study
period or on any particular day (Figure 1). Mean ADG
was 0.088 kg greater for group 4 vs. group 2 (P<0.001).
The groups 1a & 1b had lower ADGs compared to
groups 2, 3 & 4 (P<0.001) (Figure 2).

Figure 1. Mean Log10 PRRSV (copies/ml) between the
treatment groups 2, 3, and 4 by day post-inoculation
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Materials and Methods
Two hundred pigs (~20kg) from the same source were
randomly assigned to one of the 5 following treatment
groups. 1a: receiving feed containing 400ppm of
tilmicosin but not infected with PRRSV, 1b: receiving
non-medicated feed and not infected with PRRSV, 2:
infected with PRRSV but not receiving tilmicosin, 3:
infected with PRRSV while receiving feed containing
200 ppm of tilmicosin, 4: infected with PRRSV while
receiving feed containing 400 ppm of tilmicosin. Pigs in
groups 2, 3, and 4 were injected with 2 ml of Ingelvac ®
PRRSV modified live virus (MLV) vaccine (BoehringerIngelheim). The ADG of individual pigs over the study
period was determined. Quantitative PCR was performed
on sera to assess viremia on 2, 4, 7, 10, and 14 days postinoculation. Statistical analyses were done in SAS 9.3
using the PROC MIXED procedure and accounting for
repeated measures and random effects where necessary.

environmental housing conditions between the groups.
Tilmicosin did not reduce the viremia associated with
PRRSV in this study.
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) remains a significant problem to most pigproducing countries around the world. Apart from the
research that is ongoing for better inactivated and
attenuated vaccines1, antiviral chemotherapy is another
approach to control PRRSV-related problems.
Tilmicosin is a macrolide antibiotic that has been shown
previously to have antiviral effect against PRRSV in
MARC cells and the ability to accumulate in
macrophages at high concentrations2. The aim of this
study was to compare the antiviral effect of tilmicosin
supplied by Huvepharma and three competitive
producers, against PRRSV in the main target cells, the
porcine alveolar macrophages (PAMs).
Materials and Methods
The European type 1 PRRSV strain Lelystad virus (LV)
was used in these experiments. PAMs were collected as
described before3. Cells were seeded in 24 well plates
(106/well) and pre-treated for 6h with different types of
tilmicosin in various concentrations. The cells were then
inoculated for 1h with 250μl, containing LV (m.o.i.=0.5)
in the presence of tilmicosin. Subsequently, 750μl of
medium with macrolide antibiotics in the same
concentrations as during the pretreatment were added
and the cells were further incubated for 11h. Finally, cells
were subjected to PRRSV-specific immunoperoxidase
staining for quantification of PRRSV positive cells.
Tilmicosin of four companies (Table 1) were examined
in this study. All tilmicosins were tested blindly and each
concentration was tested in triplicate. One-way ANOVA
and a Dunnett’s test was used for statistical analysis
between the treatment groups and the control group.

tilmicosins C and D, were further diluted and tested
again (Figure 2). At a concentration of 0.01 mg/ml
tilmicosin C was found to suppress PRRSV replication
by 57% while type D reduced replication by 33%.
Figure 1. Effect of tilmicosins A, B, C and D on PRRSV
replication in PAMs, (:p<0.05, :p<0.01, :p<0.001).

Figure 2. Comparison of the antiviral effect of tilmicosins C
and D in PAMs, (:p<0.001).

Table 1. Impurities of different tilmicosin types
Sample code
Supplier
Type
Cis-isomer, %
Trans-isomer, %
Any single identified
impurity, %
Any single unidentified
impunity, %
Total impurities, %
Loss on drying

A
B
C
D
Company A Company B Huvepharma Company D
tilmicosin
tilmicosin
tilmicosin
tilmicosin
phoshate
81.5
84
86.5
83.6
18.5
16
13.5
16.4
1.4
2.3
0.4
1.8
0.3

1.3

0.1

1.1

9.6
2.7

13.4
2.8

4.2
2.1

12.1
2.2

Results
In the first experiment (Figure 1) tilmicosins A, B, C and
D were found to reduce the number of PRRSV infected
cells by 36%, 5%, 48% and 58%, respectively, at a
concentration of 0.1 mg/ml. The most effective
1010 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Conclusions and Discussion
The results show, that tilmicosin C produced by
Huvepharma (Tilmovet®), was the most effective
tilmicosin in reducing PRRSV infection in alveolar
macrophages.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is one of the most serious diseases in the swine industry,
which causes serious economic losses. The causative
virus, porcine reproductive and respiratory syndrome
virus (PRRSV), is an enveloped RNA virus belonging to
the family Arteriviridae (1). Virus-like particles (VLPs)
have received much attention as the basis of new
candidate vaccines to compensate for the disadvantages
of inactivated vaccines and MLVs (2). VLPs lack
genomes and are basically composed solely of viral
structural proteins, rendering them non-infectious and
incapable of reversion. Because only selected viral
proteins assemble into supramolecular structures, they
are highly immunogenic against the target proteins. No
study has hitherto developed a VLP vaccine to PRRSV
using the baculovirus expression system. The present
study is the first to report the development of a VLP
vaccine to PRRSV, which is comprised of PRRSV GP5
and M proteins.
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Conclusions and Discussion
We developed for the first time a VLP vaccine composed
of the GP5 and M proteins of PRRSV and evaluated its
immunogenicity in mice. The VLPs were highly
immunogenic to induce humoral and cellular immune
responses. This VLP vaccine could serve as a platform to
develop more advanced VLP vaccines for controlling of
PRRSV.
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Materials and Methods
Full length GP5 and M cDNA were obtained from the
PRRSV LMY strain (DQ473474) to generate
recombinant baculoviruses (rBVs) expressing the two
proteins. To generate the PRRSV GP5-M VLPs, sf9
insect cells were co-infected with rBV expressing GP5
and M at a MOI of 1 and 2, respectively. Female, 5-6week-old, BALB/C mice were divided into six groups
(n=10 per group). Mice in groups 1, 2, 3, and 4 were
immunized with 0.5, 1, 2, and 4 μg of the VLP vaccine,
respectively. Mice in group 5 were immunized with a
commercial inactivated PRRSV vaccine as a positive
control and mice in group 6 received PBS as a negative
control. Antibody titers were determined using an
indirect ELISA with purified recombinant GP5 protein as
an antigen. The titers of PRRSV-neutralizing antibody in
sera were determined by the fluorescence focus
neutralization assay. To analyze the cellular immune
responses induced by the GP5-M VLP, the lymphocytes
stimulated with the purified GP5-M VLP at a final
concentration of 10 μg/ml. After 72 h, the cell culture
supernatants were collected to examine the amounts of
IL-4, IL-10, and IFN-using commercially available
cytokine quantitative ELISA kits.

Results
The VLPs were generated by co-infection of Sf9 cells
with the two recombinant baculoviruses. The VLPs were
purified by the sucrose layer gradient ultracentrifugation.
When the VLPs were reacted with the rabbit polyclonal
antibody specific to the GP5, the major GP5 and a minor
M protein at 27.5 and 19 kDa, respectively, were clearly
recognized. Furthermore, the VLPs were directly
identified by transmissible electron microscopy. The size
and morphology of the VLPs generated in this study
were almost the same as those of PRRSV particles in the
inactivated vaccine. The GP5-specific antibodies
appeared in all the VLP-vaccinated mice after the first
vaccination. The neutralizing antibodies to PRRSV were
only demonstrated in mice vaccinated with 2.0 and 4.0 g
of the VLPs. The maximum amounts of IL-4 and IL-10
secreted in the mice vaccinated with 4g of the VLP were
about 100 and 200 pg/ml, respectively. In contrast, the
maximum amount of IFN-secreted in mice vaccinated
with the same concentration of the VLP vaccine was
about 800 pg/ml.
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Profitability and efficacy vaccinating with a modified live porcine reproductive and respiratory syndrome virus
(PRRSV) vaccine
Rojo, C.1 Rodríguez-Ballarà,I.2, Maldonado. J2
Technical Services, Agrosuplidores fl, Venezuela, 2HIPRA, Amer, Spain.

1

Materials and Methods
This study was performed in a one site farrow to finish
farm with 1000 reproductive sows, located in Venezuela.
The PRRSV circulation was evaluated through a
transversal serumprofile (Figure 1). The serology was
linked with the different productive parameters
monitored. PCR and sequenciation was made.
Afterwards, PRRS vaccination was implemented with
Amervac PRRS® (HIPRA). The whole breeding herd
was vaccinated and revaccinated 3 weeks apart. One
month after mass vaccination regular vaccination
program was implemented, vaccinating every batch of
sows 10 days after farrow. Gilts were vaccinated at 20
weeks of age and revaccinated 3 weeks later. Pigs were
vaccinated with a single dose of Amervac PRRS® at 7
weeks of age. After 6 months of PRRS vaccination,
productive parameters monitored before to implement
PRRS vaccination were compared with the productive
parameters after the vaccination, and at the same time the
data collected after the vaccination were compared with
the averages of productive parameters of the country.
Results
The transversal serumprofile performed before the
vaccinaton showed that the PRRSV was circulating
among pigs, and this circulation was linked with the
increase of the pig mortality percentage (Figure 1). The
sequenciation showed that the strain circulating was
American.
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Figure 1. Mean PRRS titters linked with the percentage
of pig mortality during the growing period.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is one of the most costly diseases affecting swine worldwide. Only in US, the virus is estimated to cost the US
pork industry more than 560 million US dollars a year or
the equivalent of more than one million and a half dollars
a day1. Older studies showed that a PRRSV outbreak cost
among 236-502 US dollars per sow 2. Profitability in a
commercial swine farm is mainly depending on the
kilograms of pork produced / sow / year, the price of
pork in the market and the production costs. If the
productivity is increased and the production costs
reduced, the commercial farm profitability will be
optimized. The objective of this study was to improve
the profitability of a commercial swine farm, by means
of the control of PRRS through using a modified live
PRRSV vaccine (Amervac PRRS®).

0.5
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The productive parameters before the vaccination and
after the vaccination, the % of improvement, and the
comparison with the productive parameters average of
the country were presented in Table 1.
Table 1. Differences of productive parameters before and
after vaccination.
Before
vaccination
Farrowing rate
Total born alive
Wean weight
Weaned/sow/year
% fat mortality
Slaughter weight
Kg pork/sow /year

62%
9.8
8.7
19.6
2.80
80
926

6 months
after
vaccination
82.2%
10
6.3
21.2
0.63
92.5
1950

% improv.

Country
Averages

32.5
2
27.5
8.1
77.5
15
110

75.2
10.3
11.65
19.3
3.0
95
1653

Discussion
MLV vaccine efficacy has been also described previously
3,4
. Even though, vaccination should be paired up with
biosecurity, testing, surveillance and other management
practices in order to control this complex PRRSV
infection.
Regardless the large difference among the strain
circulating in farm (American) and the vaccine strain
(European), Amervac PRRS was effective to control the
PRRS circulaton in this farm. Thus, the productive
parameters were improved, mainly the kg pork/sow/year,
which is one of the most important parameters involve in
a swine farm profitability.
References:
1. Newman et al. 2006
2. Polson et al. 1992
3. Cano, J.P.et al 2007. Vaccine 25.
4. Zuckerman F, et al 2007. Vet Microbiology 123
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PCR diagnosis of PRRS virus in oral fluids from weaned Danish pigs
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2
National Veterinary Institute, Technical University of Denmark, Copenhagen, Denmark
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Introduction
Oral fluid testing has been suggested as an alternative
diagnostic approach for surveillance of pathogens in
swine herds3. In Denmark oral fluid has been used for
detection of PCV22 and swine veterinarians are eager to
use it for diagnosis of other pathogens. The aim of the
present study was to evaluate the diagnostic performance
of oral fluid testing for PRRSV by PCR under Danish
conditions.
Materials and Methods
Five herds with PRRS positive nursery pigs were
selected for sampling by convenience. Oral fluid and
blood samples were collected from each of 10 pens in
each of the 5 herds. Oral fluid was collected by providing
1 cotton rope in each selected pen for 30 minutes. Blood
samples from 5 systematic randomly selected pigs in
each pen were taken and the separated serum was pooled
penwise. Different purification methods were tested in
order to decrease the content of PCR inhibitors in the
RNA extract of oral fluid. QIAamp Viral RNA Mini Kit
(QIAGEN) was selected for purification of RNA from
oral fluid and serum. Purified RNA was tested for
PRRSV by real-time RT-PCR by a modified previously
published assay1.
Overall agreement, diagnostic sensitivity and diagnostic
specificity were calculated in order to evaluate the
performance of oral fluid as test material in comparison
with penwise pooled sera. PCR results from serum
samples were considered as gold standard.

Table 1. 2x2 table of PRRSV real-time RT-PCR results,
when testing pooled serum samples and oral fluid
samples from 50 pens
Serum pool
positive

Serum pool
negative

Total

Oral fluid
positive

21

1

22

Oral fluid
negative

7

21

28

Total

28

22

50

References
1. Balka G et al.; 2009, J. Vir. Methods 158:41-45.
2. Leth S et al.; 2011, 6th Int. Symp. Emerg. and ReEmerg. Pig Dis. 121.
3. Prickett J et al.; 2008, J. Vet. Diagn. Invest. 20:156-16.
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Conclusions and Discussion
Agreement between oral fluid and serum testing at herd
and pen level was promising. The present results indicate
that oral fluid testing for PRRSV at pen level has a high
diagnostic specificity and a somewhat lower, but
acceptable diagnostic sensitivity. These findings suggest
that oral fluid testing using the real-time RT-PCR
procedure established in this study is applicable for
PRRS surveillance and diagnosis under Danish
conditions.
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Results
The detection of PRRSV in oral fluid and pooled serum
is shown in figure 1 and 100% agreement was observed
at the herd level. Pen level agreement between oral fluid
and pooled serum samplesfor detection of PRRSV in the
50 pens is displayed in table 1. Overall agreement was
68%.The diagnostic sensitivity of oral fluid testing was
0.75 (95% CI= 0.55-0.89) and the diagnostic specificity
of oral fluid testing was 0.95 (95% CI= 0.77-1.0).

Figure 1. Herd level detection of PRRSV based on
samples from 50 pens
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An unusually severe case of encephalomycarditis virus (EMCV) in nursery pigs
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Introduction
Encephalomyocarditis Virus (EMCV) is classified as a
genus Cardiovirus within the family Picornaviridae.
Recognized as a swine pathogen worldwide1 EMCV has
been reported to affect mostly baby (suckling) pigs
although occasionally can affect older pigs and also be
the cause of reproductive failures2. This paper describes
a severe case of EMCV with high mortality in a nursery
site where some pigs themselves possibly acted as
virus multipliers thus increasing the environmental viral
load.
Materials and Methods
The affected herd is a site 2 (nursery site) for a small sow
herd (670 sows) batch-farrowing approx. 85-90 litters
every three weeks. This site is operated as a continuous
flow receiving a new group every 21 days with two other
groups of weaned piglets always present at any given
time. This site 2 consists of basically three adjacent
compartments which are operated AI/AO. Pens - each
one with a capacity of approx. 29 piglets - are on a
cement, fully slatted floor with a semi-natural ventilation.
Hygiene and management can be considered averagehigh. Until mid November 2011 ADG, FE and %
mortality were always very good with only some
occasional Strep.suis problems well controlled with little
amoxicillin treatment. All of a sudden, starting on
November 20, the site owner & manager started to notice
an increased mortality rate involving the most beautiful
pigs among the oldest group. Post mortem on site was
not conclusive and the first laboratory findings excluded
Strep suis and other major causes of sudden deaths. PCR
and serology confirmed the site to be still PRRS and
AUJ negative. In the following weeks daily mortality
was recorded by group and by pen. Only after a few days
we were able to detect myocardial necrosis in some of
the newly necropsied pigs suggesting EMCV as a
possible cause. In the following days eight dead pigs
and/or organs were sent to IZSLER BS which confirmed
the diagnosis of EMCV by either PCR and viral colture.
University of Parma performed histology on brain and
heart of three more dead pigs. In the meantime ten fecal
and five urine samples were collected from different
pens and piglets belonging to group A and B.
Results
In spite of all the efforts to control the spread of the
infection, mortality rate of group A progressed to a final
25% plus an additional 7% when it was moved in due
time to an outside finishing site. Group B started to
progress the same way while group C arrived on farm on
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December 1st. Mortality rates of different groups of pigs
are shown in Figure 1.
Figure 1. Temporal sequence of the affected groups on
farm

The pathology unit at the faculty of vet. Med. In Parma
observed diffuse ventricular myocardial petechiae
associated to foci of myocardial discoloration, indicative
of the severe myocarditis lesions. Hystological lesions
were also observed in the brains of submitted animals.
Table 1. Summary of laboratory results
N° of
specimen
Group
samples
heart
3
A
heart
2
B
heart
2
C
heart
1
De Iseppi
fecal sampls
10
B
urine
3
B

results
EMCV +
EMCV +
Strep suis
EMCV +
EMCV +
EMCV +

Conclusions and Discussion
Anat-path, virology and histopathology investigation
confirmed that this severe outbreak of sudden mortality
in group A and B was due to EMCV. Although literature
report mouse and mice to act as the initial source and
spread of infection the positive PCR on fecal and urine
samples obtained from both dead and euthanized piglets
lead us to the hypothesis that also some piglets of the
same pen may have spread the virus in the environment.
Because of the high environmental contamination and
the very high mortality rate, which was out of control, it
was decided to completely empty the site and move pigs
of group B and C to another off-site finisher. Once the
farm was emptied all compartments were sanitized
(thermo-fogging) and pest control procedures were
reinforced while the site remained empty of pigs for one
week. A new group of weaned piglets arrived on farm on
dec. 29 with no clinical signs of EMCV until jan.29 2012.
References
1. Diseases of Swine 8th edition.
2. G.P. Sandri unpublished personal observations
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Seroprevalence of porcine reproductive and respiratory syndrome (PRRS) in selected swine farms in the
Philippines from 2006-2010
Jomarte Magcalas1, Ma. Immaculada P. Torres1, Michael Felipe E. Quilitis1, Criselda T. Bautista1
HIPRA Philippines, Inc. 1780 Manila
Introduction
Since the discovery of the Porcine Reproductive and
Respiratory syndrome (PRRS), the disease has spread
worldwide, and presently causes great economic losses
in many swine-producing countries1. PRRS is
characterized by reproductive failures in sows and
respiratory distress in piglets and growers. The US swine
industry is suffering from $664 million cost of damage
per year for the PRRS disease alone. In the Philippines,
unexpected mortalities of pigs in pig-dense areas were
observed on the mid year of 2007 until the 2 nd quarter of
2008 in which according to the Philippine Animal Health
Center (PAHC) about 34.4% and 31.3% were confirmed
PRRS cases respectively2,3. Massive vaccinations in
backyard and commercial farms for breeders and 21-day
old piglets were instituted to reduce disease outbreaks in
20083. Today, commercial swine units and backyard
sectors in the Philippines are engaging in routine testing
of their herd primarily with the use of ELISA. This paper
shows the serological background and trend of
seropositivity in each animal age group from 2006-2010.

2006
55%
60%
60%
62%
30%
22%
37%
53%
62%

2007
65%
72%
65%
60%
42%
29%
41%
51%
62%

2008
65%
70%
77%
70%
39%
28%
46%
59%
70%

2009
45%
60%
58%
70%
31%
21%
37%
44%
55%

2010
48%
49%
42%
44%
15%
7%
17%
32%
37%

Figure 1. Percentage PRRS (Type 1) seropositivity of
pigs in selected farms from 2006-2010

Discussion & Conclusion
After the introduction of a highly pathogenic PRRSV
strain from Vietnam and China in 20061, increased
disease outbreaks were observed in the Philippines. With
the higher risk of exposure of farms to the virus, percent
PRRS (Type 1) seropositives were observed in almost all
ages and have increased in each year from 2006-2008.
PRRS cases are always high in breeders for 5 years since
they are mostly the viral shedders. Probably viral
exposure of the naive replacement gilt pools happened
prior to their entry to the breeding herd which led to
shedding of the virus in older breeders. Lastly,
significant drop on percent seropositives in 2009-2010
indicates how effective disease control measures
especially vaccinations in affected and high risk farms
have led to the reduction of risk of exposure of naive
farms to the virus. Controlling the disease means
preventing the spread and thus reducing the clinical cases.
References
1. Beltran-Alcrudo et.al. (2007) Porcine reproductive
and respiratory syndrome: regional awareness. In
Focus on..no 2. Food and Agricultural Organization
(FAO)EMPRES. Rome
2. OIE-WAHID (2008) Department of Agriculture,
Office of the Director of the Bureau of Animal
Industry, Philippnes
3. Lapuz Z M (2011) Philippines: swine industry
situation and outlook. What Experts Say.pig333.com
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Results
Relative increase in number of seropositive cases each
year from 2006-2008 is observed: 5-7% increments per
year in breeders having the highest seropositives of 77%
on P4-5. An increase of 3-4% was also observed in
piglets. On the other hand a marked decrease on percent
seropositives (10-13%) was observed on all age groups
after 2008. Overall, breeders have a high percentage of
seropositives compared to piglets especially on pigs aged
4w and 8w as shown in Figure 1. Percent PRRS
seropositvity are summarized in Table 1.

Gilts
Parity 1-3
Parity 4-5
Parity 6-up
4 weeks
8 weeks
12 weeks
16 weeks
20 weeks
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Materials and methods
Diagnostic blood specimen (n=8069) taken from
unvaccinated pigs at different ages (4w, 7w, 10w, 12w,
16w, and 20w), gilts (G) and sows at different parities
(P1-3, P4-5, P6up) housed in selected swine farms in the
Philippines, were collected from herds with sow level
ranging from 300-2000. They were submitted to the
laboratory from 2006-2010 for routine serological testing
and were analyzed using the CIVTEST suis™ PRRS
(type 1) indirect ELISA kit (Laboratorios Hipra, Spain)
following the manufacturer’s instructions. Interpretation
of results was based on the IRPC (Relative Index x 100)
value where samples with IRPC ≥20.0 are considered
positive. Percentages of seropositives per age group in
each year were calculated.

Table 1. ELISA % Positivity of PRRS (Type 1) in
different age groups of pigs from 2006-2010
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Sero-positive rates of porcine reproductive and respiratory syndrome virus in Korea during last three years
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Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is a member of family Arteriviridae, enveloped
RNA virus which causes abortion and complex
respiratory syndrome. The almost sows in Korea are
vaccinated against PRRSV for transferring the maternal
antibody to suckling piglets. And there have been no
additional vaccination onto the fed pigs. However, the
significance and impact of this disease in Korea swine
population remains unclear because the seroprevalence
of PRRS virus in all the hog-producing regions of the
country has not been determined. In this study, we
conducted a serological survey of PRRSV to estimate the
impact of this disease on productivity and can also be
used as a reference for past and future studies that
analyze the epidemiology.
Materials and Methods
For the serological survey, 10,911 sera were collected
from the all hog-producing region of Korea except Jeju
island for last three years (from 2009 to 2011). The
IDEXX ELISA kit (IDEXXS laboratories, USA) was
used to determine the serum antibody levels according to
manufacturer’s instruction. The sera were sorted by the
region, year and the age of pigs, to determine the
seropositive percentage of the PRRSV.
Results
The positive percentage of PRRSV in each region of
Korea in 2009-2011 is summarized in Table 1. Gangwon
province showed the highest percentage (74.45%) of
PRRSV positive, while the average of the whole country
was 63%. Sows, gilts, suckling piglets (~30 days),
weaning piglets (~60 days) and growing pigs (~120
days), the positive rates for PRRSV were 75.36%,
68.22%, 56.2%, 46.83% and 85.22%, respectively
(Figure 1). And the year 2009, 2010 and 2011, the
positive rates for PRRSV were 66.6%, 58.34% and
63.61%, respectively.
Table 1. Positive rate of PRRSV in each region of
Korea during 2009-2011.
Number of Positive
Number of
Province
positive
percentage
sera tested
sera
(%)
Gyeonggi
3,300
2,142
64.91
Gangwon
548
408
74.45
Chungcheong 3,570
2,178
61.01
Honam
1,993
1,239
62.17
Yŏngnam
1,500
908
60.53
Total
10,911
6,875
63.01
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Figure 2. Age-related sero-positive rate of PRRSV

Figure 3. Changes in positive rates of PRRSV during
last three years.

Conclusions and Discussion
In this study, seroprevalence of PRRSV in Korea was
analyzed by the region, the age of pigs and the year.
Gangwon province showed the highest sero-positive rate
overall. And weaned pigs (~60 days) showed the lowest
rate of positive percentage compare to other ages of pigs.
PRRS positive rate was more than 60%, except the year
2010. As the antigenic diversity among PRRS isolates1,2
exists, further study should be focused on the antigenic
analysis of each field isolates and its relationship to
construct the epidemiologic data which might be helpful
for prevention and treatment of the disease.
References
1. Bush EJ et al., 2003, Am. Ass. Swine Vets.
2. Annelli F et al., 1993, Swine health and production.
Vol 1, Number 6.
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PRRSV antibody maturation is time dependent in the infected pigs
Sang-Won Seo, Sun-Young Sunwoo, Young S. Lyoo
College of Veterinary Medicine Konkuk university
Seoul Republic of Korea
Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSV) is the widespread chronic disease and the most
troublesome disease to control in pig industry. While the
vaccination commonly used to control PRRSV, the
quantity of induced antibodies did not ensure the
protection of the PRRSV. There is no clear evidence that
antibody and cellular immunity clear viral infection from
infected individuals. In this study, the avidity test was
performed in PRRSV infected porcine groups and
analyzed by time after the virus infection to determine
progress of the humoral immunity.
Materials and Methods
The blood samples of the pigs were collected from three
different PRRSV positive farms. In the each farm,
PRRSV negative piglets were exposed by PRRSV at 3
weeks after birth. Four individual pigs were selected
randomly in the group of 1 month, 2 month, 3 month, 4
month, 6 month and over 1year post infection (sow),
respectively. Levels of antibodies to PRRSV in those
samples were tested by using the PRRSV antibody
ELISA kit (IDEXX HerdCheck PRRS 2XR, USA). Then,
the avidity test was performed with selected PRRSV
antibody positive samples and the mean of SP ratio was
calculated. To evaluate the avidity of antibodies, 6M
urea was treated for 5min between incubation periods of
diluted serum and washing step. The SP ratio was
calculated by the manufacture`s instruction.

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20

0.00

sow

1 mth 2 mth. 3 mth. 4 mth. 6 mth.

NORMAL SP

1.14

1.72

0.86

1.30

1.25

1.27

UREA SP

1.18

1.34

0.59

0.99

1.07

1.17

Urea/Normal SP

1.04

0.73

0.62

0.73

0.83

0.90
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Conclusions and Discussion
The difference between normal and 6M urea treated
PRRSV antibody ELISA was large in initial period and
decreased after a long time from first infection. It means
that the affinity of the specific antibodies was higher and
more stable in older group which were infected PRRSV
earlier. Although SP ratio of the weaning pigs was high,
the avidity was considerably weak because the infection
period was short. Especially one to three month post
infection groups showed low avidity. In contrast, avidity
of antibody to PRRSV was stronger in the older pigs. As
a result, the avidity of antibody against PRRSV is time
dependent in the infected pigs. Further investigation is
needed to determine the role of the avidity maturation in
PRRSV infection.
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Results
The average of SP ratio in 1month group showed the
highest value (1.72). However, the mean SP ratio in 6M
urea treated test decreased to 1.34. In the 2 month group,
the SP ratio (1.72) and urea/normal SP (0.62) were the
lowest value. While the SP ratio of 3month group (1.30)
was higher than that of 4 month (1.25), the gap of SP
ratio between normal ELISA and 6M urea treated ELISA
was larger in 3 month. The Urea/Normal SP ratio of
3month and 4month group were 0.73 and 0.83,
respectively. The Urea/ Normal SP ratio increased in
older age group. In the sow, there was the least
difference between normal (1.14) and 6M urea treated
(1.18) ELISA test results.

Table 1. Comparison of avidity ELISA results of PRRSV
antibodies in different time post infection.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is a significant economic damage on the swine industry
in Asia. High rate of genetic change and diverse genetic
variant infection were most serious obstacles to the
effective vaccination and prevention of PRRS. Especially
china highly pathogenic PRRSV also be found one of the
genetic variants. Thus, the following study was conducted
to cross reactivity between genetic heterologous strain of
PRRSV which is currently isolated in Korea
Materials and Methods
Komi-NA263 and Komi-NA316, PRRSV field strains
were isolated from tissue samples and total RNA was
extracted from each sample. The ORF5 gene was
amplified and sequenced. Multiple sequence alignment
was carried out using sequence analysis software,
Lasergene1 to determine sequence homology and
phylogenetic relationship among the viruses. A total of
15 PRRSV seronegative 3 weeks old pig purchased and
randomly allotted to three groups. Pigs in each group
were inoculated intranasally with 2 ml of PRRSV komiNA263 isolate (105.0TCID50/ml), komi-NA316 isolate
(105.0TCID50/ml) or DMEM media as placebo. At 7,
14 ,21 and 28 days post-injection, pig serum were
collected to perform ELISA and serum neutralizing assay.
Antibody titers (IgG) were determined using the
commercially available PRRSV antibody detection kit
(HerdCheck PRRS; IDEXX, USA) according to the
manufacturer’s instructions and SN titre was assessed by
visual determination of cytopathic effects and taken as
the highest dilution of serum.
Results
To confirm the genetic difference of the 2-isolated virus,
the ORF5 gene sequence of PRRSV was amplified by
RT-PCR using the North American type PRRSV-specific
primers, and a 703-bp product was specifically amplified.
These were compared to each other Korean isolates in
GenBank belong to the NA-type, Komi--NA 263 and
Komi NA 316 were equivalent Korea segment 1 and 4
(Figure 1). Two field isolated PRRSV Komi-NA263 and
Komi-NA316 shared 94% and 87% nucleotide sequence
homology with VR-2332 (Data not shown). In komiNA263 and komi-NA316-infected pigs, specific
antibody was detectable by 7 dpi, increasedquickly by 14
dpi andthereafter remained high for both groups(Figure
2). Serum samples were further evaluated for the ability
to neutralize against PRRSV strain Komi NA263 and
Komi-NA316 in vitro using serum neutralization assays.
As shown in Table 1, pigs infected with Komi-NA263
developed significantly increased up PRRSV-specific
1018 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

neutralizing antibody titer (1: 8 or 16) against Komi
NA263 but against PRRSV strain Komi-NA316 was a
significantly lower cross-neutralizing activity (1: 2 or
not).
Figure 1. Phylogenetic analysis of the PRRS variants
Komi-NA263 and Komi-NA316.

Figure 2. Neutralizing antibody responses between KomiNA263 and Komi-NA316

Discussion
This study provides clear relationship between different
PRRS genotypes and the cross reactivity of them.
Moreover through this study, we can get that how we can
develop effective vaccines against genetically diverse
PRRSV infection
References
Genetic variations and pathogenecity of highly virulent
porcine reproductive and respiratory syndrome virus
emerging in china. Arch. Virol. 2009, 154, 1589~1597.
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Influence of body weight on PRRSV maternal antibody level in piglets at different ages
Michael Quilitis2, Dani Torrents1, Ma. Immaculada Torres2, Criselda Bautista2, Jomarte Magcalas2, Dianne Grace San
Roque3, Karen Ann Pakingan3, Mary Grace Humarang3, Joyce Mantala3, David Llopart1
1
Hipra, Amer, Girona, Spain, 2Hipra, Manila, Philippines, 3Veterinarians, Family Farms, Inc.
Introduction
Vaccination against Porcine Reproductive and
Respiratory Syndrome virus (PRRSV) has been proven
to be effective in controlling the negative effects of the
disease1,2,3. In connection to this, vaccination timing in
relation to maternally-derived antibodies (MDA) plays
an important role in control programs and strategies. The
objective of this study was to assess the influence of the
weight of piglets on the level of MDA.
Materials and methods
A total of 120 piglets from PRRSV vaccinated dams
were involved in this study. They were classified based
on body weights (A, B and C) and ages (2, 3 4, 5 weeks
of age). Blood collection was done and the samples were
tested using the CIVTEST™suis PRRS E/S (type 1)
ELISA kit (HIPRA, Amer, Sapin). To determine the
level of maternal antibodies the IRPC (relative index
percentage) value was calculated, an IRPC value of ≥20%
is considered positive.
Table 1. Classification of piglets based on age and weight
Age in Weeks
2
3
4
5

Weight Classification(Kg)
A
B
C
3.8
3.6
2.8
5.5
4.2
3.9
7.9
6.8
6.5
10.0
9.7
8.9

Age (Weeks)
2
3
4
5

Mean Antibody Level (IRPC)
A
B
C
69.4± 40.6 67.4±37.3 85.3±35.8
36.5±24.5 35.9±39.8 35.0±35.9
81.9±31.9 46.6±32.4 53.3±33.7
25.8±38.1 13.4±15.4 22.2±47.4

80%

60%

40%

20%

0%

2W-A 2W-B 2W-C 3W-A 3W-B 3W-C 4W-A 4W-B 4W-C 5W-A 5W-B 5W-C

Discussion
Previous studies have shown the direct correlation
between body weight and absorption of maternal
antibodies in piglets4. In this study, the levels of maternal
antibodies vary with age. However, based on the
percentage of positive animals, heavier piglets (A and B)
in the same age group had the highest value over time, as
compared to lighter piglets (C). Piglet classification
based on weight could be a good basis in designing
vaccination programs and control strategies against
infectious diseases like PRRS.
In addition, further studies have to be conducted to
establish maternal antibody levels in heavier piglets in
relation to PRRSV infection.
References
1. Guerzon, V. et al. 2008. Proceedings of the IPVS.,
Durban, South Africa. P01.118..
2. Bell, D et al. 2007. Proceedings of the 3rd Congress
of the Asian Pig veterinary Society (APVS) Wuhan;
China. 2007. pag 135.
3. Scortti, M. et al. 2006. Theriogenology.8(66). P188493.
4. Finestra A. et al. 2006. Proceedings of the IPVS.,
Copenhagen, Denmark. P106
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Table 2. Mean Antibody Level with standard deviation
of piglets in relation to age and weight.

PRRS ES % Positivity
100%
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Results
Mean Antibody levels per Age group and Percentage of
Positive Animals are summarized in Table 2 and Figure
1, respectively.

Figure 1. Percentage of ELISA Positive Samples in different
Age Groups.
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Comparison of cellular immune response induced by commercial single-dose Mycoplasma
hyopneumoniae vaccines in pigs
HW Seo1, Y Oh1, K Han1, C Park1,C Chae1
Department of Veterinary Pathology, College of Veterinary Medicine, Seoul National University,swine@snu.ac.kr

Materials and Methods
Fifty pigs were randomly sorted into five groups of ten
pigs each. Pigs in groups 1 and 2 were vaccinated with
Respisure-One® (Pfizer Animal Health) at 7 or 21 days
of age, respectively. Pigs in groups 3 and 4 were
vaccinated with commercial MHP vaccines A or B at 21
days of age, respectively. Pigs in the negative control
(group 5) remained unvaccinated. Whole blood was
collected for IFN-γ measurement and lymphocyte
stimulation assay 0 day pre-vaccination and 21 days
post-vaccination (dpv). For DTH test, 0.1 mL of MHP
antigen was injected under the skin at 14, 21, and 28 dpv.
For single comparisons, ANOVA with post-hoc Tukey’s
test was applied to the primary variables among groups.
Results
Serum IFN-γ levels at 21 dpv were significantly elevated
in vaccinated groups 1, 2, and 3 compared to group 4 and
5, especially group 1 pigs exhibited significantly higher
serum IFN-γ levels than the other groups. In lymphocyte
stimulation test, higher amount of proliferation were
observed in the lymphocytes from pigs in group 1 than
lymphocytes from pigs in the other three vaccinated
groups. Following intradermal injection of MHP antigen
at 14, 21, or 28 dpv, the all pigs in vaccinated groups
displayed skin reactions characterized by circumscribed,
often erythematous nodules 24 to 48 hours later.

Figure 1. Interferon-γ levels measured from blood samples
collected from pigs at 0 and 21 dpv (P<0.05*,†).
50
Interferon-γ level (pg/mL)

Introduction
Mycoplasma hyopneumoniae (MHP) is the causative
agent of porcine enzootic pneumonia, a mild, chronic
pneumonia commonly complicated by opportunistic
infections with other bacteria. Since no correlation
between serum antibody levels and protection from
mycoplasmal disease has been reported (1), there is
possible positive correlation between cellular immune
response by cell-mediated immunity and protection from
mycoplasmal infection. The purpose of the present study
was to compare the degree of cell-mediated immunity
induced by commercial MHP vaccines using interferon
(IFN)-γ, lymphocyte stimulation assay, and delayed-type
hypersensitivity (DTH) test.
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Figure 2. MHP-specific lymphocyte proliferation at 0
and 21 dpv (P<0.05*,†).
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Conclusions and Discussion
The present study demonstrated that RespiSure-One® is
the most potent inducer of cellular immune responses
among the commercial MHP vaccines tested on the basis
of IFN-γ levels, MHP-specific lymphocyte proliferation
and MHP-specific DTH test. Since pigs vaccinated with
RespiSure-One® at 1-week-old induced more potent
cellular immune responses than those vaccinated with
Respisure-One® at 3-weeks-old, determination of
vaccination time is also critical to maximize cellular
immune responses from MHP vaccines.
Acknowledgements
This research was supported by Pfizer Animal Health in
Japan.
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Use of avian immunoglobulins specific against PRRSv in commercial farms of Mexico

1

W González1, E Lucio1, J Munguía1, D. García1
Investigación Aplicada SA de CV, Tehuacán, Puebla, México
wgonzalez@grupoidisa.com

Introduction
The Porcine Respiratory and Reproductive Syndrome
(PRRS), is a major infectious problem of the porcine
industry. Certain characteristics of the virus: viremia (30
days) and prolonged persistence (135 days) as well as
other issues such as not knowing the factors that produce
immunity, and spreading behavior of the virus in regions
lead to difficult control of the disease. Due to the
aforementioned the current approach to facing PRRS is
control and in the future regional eradication. The
objective of this study was to evaluate the effect of the
use of Avian Immunoglobulins Specific Against PRRS
(InmunoPRRS®) in farms that produce swine for
commercial purposes.

Discussion
The use of immunoglobulins afforded stability in
antibody levels of the breeding swine and favored
production of negative piglets, which along with a strict
biosecurity program are kept in that status, thus turning
porcine production companies into more profitable
entities. These results concur with other studies
performed in Investigación Aplicada such as Herrera et
al., (2008).

Material and Methods
10 swine production farms were selected, with an
average of 1,500 sows in production. First, all breeding
swine were treated with two doses of immunoglobulins
separated by 15 days. These two applications are
repeated every 4 months. Secondly two doses are applied
to gestating sows at days 70 and 85 of gestation, and to
replacements 1 dose before their introduction to the
breeding swine and another one on the day of their
arrival. Biosecurity measures have been reinforced such
as cleaning and disinfection of facilities, additionally a
production flow change took place after 12 weeks of the
beginning of the program in which piglets negative to
PRRS were produced in order to avoid contact among
populations with different sanitary status.
Protection level in sows was measured every 4 weeks by
means of ELISA (IDEXX, USA) and RT-PCR. 5 sows
with different numbers in birth were selected and
identified with earrings in order to monitor them
throughout the study. On the other hand piglets were
sampled at 8, 10 and 12 weeks after the program started
in order to corroborate negative piglet production by
means of real-time PCR.

References
Herrera JD., et. al., (2008). Lemman Congress. 25.

Conclusions
The use of avian immunoglobulins as a strategy to
control PRRSv proved to be adequate for the stability
and improvement of productive parameters in farms.
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Results
The information gathered corresponds to 7 months after
the program began. The analysis of the data shows a
substantial improvement of the productive parameters
during the program and this improvement becomes more
evident with its continuous application. Increasing S/P
levels in sows have a low trend; there is no clinical
evidence of the infection and real-time PCR results have
been negative; all farms have initiated production of
negative piglets corroborated by real-time PCR and
productive parameters of site 2 have been improving and
will likely improve site 3 results in the short-medium
term.
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Effects of the use of specific avian immunoglobulins to control PRRS in the productive parameters of site 1

1

W González1, E Lucio1, J Munguía1, D. García1
Investigación Aplicada SA de CV, Tehuacán, Puebla, México
wgonzalez@grupoidisa.com

Introduction
The reproductive form of PRRS is usually produced
during the acute phase of the disease and may affect a
variable percentage of animals. Reproductive problems
begin 2-3 weeks after the systemic symptoms appear and
continue for a minimum of 10 weeks and up to 5 months.
The characteristic clinical sign is the appearance of
abortions at any moment of gestation even though more
frequent close to the birth date; other signs include
premature births between 5% and 30%1. The objective of
the study was to determine the effect of the use of avian
immunoglobulins (InmunoPRRS®) specific against
PRRS virus on the productive parameters of site 1.
Material and Methods
Data of the productive perfomance of 2009, 2010 up to
June 2011 was obtained from a farm located in Northern
Mexico. The farm is PRRS positive and has had periodic
outbreaks; in March 2010 an immunoglobulins based
program was established aiming to control PRRS in the
breeding swine, replacements and before birth. The data
was analyzed comparatively using descriptive statistics.
The only change was the application of avian
immunoglobulins specific against PRRS.
Results
The year to compare was 2009 when the farm was not
under a control program with immunoglobulins, the
program was established in March 2010 and is currently
in place.
There was a 2.1% improvement in nursing sows from
2009 to 2010 even though the first semester of 2010 had
the most important PRRS outbreak recorded in this study;
by 2011 it is expected to have an 8.1% improvement
over the values obtained in 2009. The number of born
piglets has also increased by 15.88% between 2009 data
and expected projections for 2011; born piglets per litter
improved 7.4% and total born piglets improved
substantially, 25.62% comparing 2009 data against 2011.
Total dead born piglets decreased 40% between 2009
and 2011, total mummies decreased 70% comparing the
same years; the number of mummies per litter also
decreased significantly when comparing values before
and after the application of the program.
Discussion
It has been proven that the use of avian immunoglobulins,
specific against PRRSv improves productive parameters
and thus the profitability of swine production farms
when applied as a program and is reinforced by
biosecurity measures, cleaning and disinfection.
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Conclusions
The use of avian immunoglobulins specific against
PRRSv is fundamental in order to stabilize farms with
PRRS problems and substantially improve production
parameters in site 1.
References
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Use of avian immunoglobulins to control a PRRS outbreak and its impact in productive parameters
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Investigación Aplicada SA de CV, Tehuacán, Puebla, México
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Introduction
There are pathogenic variations of Porcine Respiratory
and Reproductive Syndrome virus in the field which may
or may not be associated to existing isolated strains; the
exact number of strains has not been determined yet, but
there are considerable antigenic variations1.
The objective of this study was to determine the impact
of the application of avian immunoglobulins specific
against PRRS (InmunoPRRS®) virus during an outbreak
and to compare productive parameters before and after
application of the program.

Figure 1. Monthly abortions 2009-2011

Material and Methods
The farm is located in Northern Mexico. It is a farm with
1500 sows in production positive to PRRSv with
recurrent PRRS outbreaks. The most important outbreak
was observed between March and April 2010, with 70
recorded abortions; at this point the avian
immunoglobulins specific against PRRS were applied to
all breeding swine at a dose of 5 mL, and a second dose
was administered 15 days later. Afterwards applications
on the breeding swine were made every 4 months with a
second dose 15 days later; gestating sows were given the
product at the 10th and 12th week of gestation and
replacements were administered a dose 15 days before
introducing them to the farm and on the day of
introduction to the farm.

Discussion
The production parameters show stability after the
immunoglobulin program was started. The results prove
that a program based on immunoglobulins against
PRRSv can decrease S/P levels and improve parameters.
They confirm what has been found in other studies
performed by Investigación Aplicada2.

References
1. Flores-Mendoza, L., Hernández, J. (2010). Vet Mex
41(2): 139-159.
2. Herrera JD., et. al., (2008). Lemman Congress. 25.
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Results
The comparative results showed that S/P levels to PRRS
decrease after the application of the immunoglobulins.
Along with antibody decreases, the number of abortions
shows a clear low trend; during the months of May and
June there were only 3 and 4 abortions respectively
(Figure 1). The low S/P levels and the decrease in
abortion numbers have shown an improvement in the
productive parameters of site 1 compared to previous
years and as time progresses and with the program still in
place the parameters also improve in sites 2 and 3 of the
farm.

Conclusions
The application of immunoglobulins can stabilize a farm
with PRRSv outbreaks, decreasing abortions and
improving productive parameters.
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Highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV): an experimental
inoculation in piglets with Thai isolate
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R. Thanawongnuwech2, K.Teankum2,
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Introduction
Porcine reproductive and respiratory syndrome (PRRS) is a
swine virus causing major economic losses in the swine
industry worldwide. PRRSV was first identified in the
United States in 1987, subsequently found in Europe.
Currently new variant of PRRSV known as highly
pathogenic PRRSV (HP-PRRSV) was observed in China
2006 (1).The characteristics of this new variant contain a
deletion of 30 amino acids in nsp2 of viral genome. In
Thailand, the first case of HP-PRRSV was reported in
Phitsanulok province in 2010 (2). In this study, we
performed the animal experiment to investigate the clinical
signs and pathology of HP-PRRSV Thai isolate in pigs.
Materials and Methods
Twelve weaned pigs at 4 weeks of age from free-PRRSV
herd in Phitsanulok province were divided into 2 groups.
Group 1 was intramuscular inoculated by sera of clinical
HP-PRRS pigs. Group 2 was intranasal inoculated by Thai
isolate HP-PRRSV (10PL01) (1st passage, TCID50=103).
Sera were collected on the 0 and 7th day post inoculation
(DPI) for viral detection by PCR using the primer specific
for nsp2 of PRRSV (Forward: 5′-AAA GAC CAG ATG
GAG GAG GA-3′ and Reverse: 5′-GAG CTG AGT ATT
TTG GGC GTG-3′) (3). Clinical signs were observed on
the 4th and 7th DPIandall pigswere necropsied on the7th DPI.
The lymph node, lung, spleen, kidney and brain samples
were collected for histopathology.
Results
Both experimental groups showed various clinical signs
such as high fever (40-42ºC), eye swelling, dyspnea and
nervous signs on the 4th and 7th DPI (Table 1).
Macroscopic examination in both groups revealed
lymphadenopathy with severe hemorrhage, brain
congestion, diffuse pneumonia and petechial hemorrhage
in the kidney. Microscopic lesions were similar in both
groups consisting of multifocal necrosis and depletion in
the lymph nodes, perivascular cuffing by mononuclear
cells infiltration in brain (Figure 1). However, Group2
had more piglets showing severe necrosis in lymphoid
organs than those in Group1. PCR results from both
experimental groupswere positive.
Discussion and Conclusion
In this study, we have demonstrated a successful
infection of Thai HP-PRRSV (10PL01) in piglets,
inducing high fever (40-42ºC) and nervous signs. Unlike
the field cases showing high mortality rate, the
inoculated piglets showed severe clinical signs but not
1024 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

rapidly died. It is possible that secondary or co- infection
may exacerbate the high mortality rate of HP-PRRSV in
the field. Both serum and viral inoculated groups showed
quite similar clinical signs and lesions indicating that the
same pathogen was present in both inocula. However, the
viral titer in the serum inoculated group was not known.
Similar to the previous study (1), hallmarks of the
histopathological lesions were severe non-suppurative
encephalitis and lymphoid tissues necrosis. In conclusion,
these findings highlights an understanding of
pathogenesis and lesions which advantageous for the
prevention and control of HP-PRRSV in Thailand.
Table 1. Summary of the clinical signs, microscopic
lesions and PCR of the piglets inoculated by Thai HPPRRSV
Clinical signs
4 DPI
7 DPI
Group 1
Serum
eye swelling1/3 eyes welling 2/3
N=3
inactiveness2/3 inactiveness3/3

Group2 eye swelling1/3 eye swelling 3/3
Virus inactiveness1/3 inactiveness3/3
N=3

Histopathology

PCR
(sera)

non-suppurative
encephalitis 3/3
necrosis in lymphoid
organs 1/3
lymphoid depletion 3/3
interstitial pneumonia3/3

Positive
3/3

non-suppurative
encephalitis 3/3
necrosis in lymphoid
organs2/3
lymphoid depletion3/3
interstitial pneumonia3/3

Positive
3/3

Figure 1. (A) multifocal necrosis and depletion in lymph
nodes(arrow) (H&E). (B) lymphocytic perivascular
cuffing in brain (arrow) (H&E).

A

B
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Comparison of serological diagnosis of porcine reproductive and respiratory syndrome virus in serum and oral
fluids of pigs in 21 Polish farms
Tomasz Stadejek1, Artur Jablonski2, Katarzyna Podgorska2, Ewelina Skrzypiec2, Katarzyna Szymanek2, Zygmunt
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1
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2
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Introduction
Serum ELISA is the most important method for porcine
reproductive and respiratory syndrome virus (PRRS)
diagnosis in swine herds. The correct interpretation of
the ELISA results can be made only if multiple samples
from pigs are tested. The alternative method of PRRS
diagnosis is based on the detection of antibodies in oral
fluids (1). However, no commercially available ELISA
kit is designed for this purpose. The aim of the present
study is to compare usefulness of two in house assays for
detection of antibodies in serum and in oral fluids as a
tools for analysis of PRRSV circulation in infected herds.

Conclusions and Discussion
These preliminary results indicate that the oral fluid
ELISA can substitute serum ELISA for a herd diagnosis
and monitoring for PRRSV. However, the sensitivity of
the oral fluid ELISA was significantly lower than serum
ELISA regarding individual pens of pigs. When the
results were analysed regarding age groups (2-5 oral
fluid samples per age group) the sensitivity increased to
88.8%. So, increasing the number of oral fluid samples
could further improve the assay’s sensitivity. Behavioral
differences between the groups of pigs (3) as well as
preanalytical variables such as the rope material can
affect sensitivity and/or specificity of the test.
References
1. Prickett JR et al. JSHP 16, 86–91, 2008.
2. Stadejek T, et al. Medycyna Wet. 63, 1336-1341,
2007.
3. Jabłoński A et al. Proc. 6th International Symposium
on Emerging and Re-emerging Pig Diseases,
Barcelona 2011, p. 59.
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Results
The specificity of the oral fluid ELISA was evaluated on
56 oral fluid samples from 4 PRRSV free herds. Only 1
oral fluid sample reacted positive and specificity was
estimated at 98.2%. The specificity of serum ELISA was
100%. The sensitivity of the oral fluid ELISA in relation
to serum ELISA was evaluated on 437 oral fluid samples
from 21 PRRSV positive farms. The sensitivity
regarding detection of seroconversion in individual pens
was significantly lower (p<0.0001) than in case of serum
testing and estimated at 82.1% (Table 1). However,
analysis of oral fluid ELISA results in the age groups,
and not individual pens, significantly (p=0.0026)
increased the sensitivity of the assay to 88.8% (Table 2).

Table 2. ELISA results for sera and oral fluids in 149
examined age groups (4-23 weeks of age) of pigs from
21 PRRSV positive farms.
Serum ELISA
(+) a. g. (-) a. g. Total
(+) a. gr. 103
3
106
Oral Fluid ELISA (-) a. gr. 13
30
43
Total
116
33
149
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Materials and Methods
Serum and oral fluid samples were collected from 4
farms known to be free from PRRSV (56 oral fluid and
325 serum samples) and 21 farms where PRRSV
infection was previously confirmed (437 oral fluid and
2469 serum samples). The samples represented pigs
between 4 and 23 weeks of age. From pigs from each age
group multiple serum samples were obtained, from 1-5
different pens. From each pen one oral fluid sample was
collected by hanging a piece of rope and allowing pigs to
interact for 30-60 minutes. The antigen (capsid protein
expressed in E. coli) for ELISAs was produced as
described earlier (2). The protocols of microplate coating
and ELISA were different to address lower antibody
concentration in oral fluid than in serum. The McNemars
test was used to assess the significance of the difference
between the two assays to detect PRRSV specific
antibodies. The sensitivity of oral fluid ELISA applied to
individual pens or age groups was compared based on
Fisher’s exact test. The difference was considered
statistically significant at p<0.05.

Table 1. ELISA results for sera and oral fluids in 437
examined pens from 21 PRRSV positive farms.
Serum ELISA
(+) pens (-) pens Total
(+) pens 243
7
250
Oral Fluid ELISA (-) pens
53
134
187
Total
296
141
437

IPVS 2012 KOREA
VP-667

|Virology & Viral Diseases-PRRS|

Histology and immunohistochemistry of swine naturally infected with porcine reproductive and respiratory
syndrome virus
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Introduction
In 1986, the first serological evidence of porcine
reproductive and respiratory syndrome virus(PRRSV)
was detected in Thailand. Thereafter, in 1996 PRRSV
was first isolated1. PRRSV is positive-strand RNA virus
belonging to family Arterividae. Viruses in this family
include lactate dehydrogenase-elevating virus, equine
arteritis virus, and simian hemorrhagic fever virus2.
Because of the economic lose and the impact on swine
production from the reproductive failure and
susceptibility to secondary infection, many countries try
to control and eradicate the disease. However, the nature
of PRRSV is easily transmitted by direct contact and by
coitus making this disease is still epidemic. Here, we
report eight swine naturally infected with reproductive
and respiratory syndrome virus (PRRSV), US strain from
a swine farm in central part of Thailand investigated
histologically and immunohistochemically.
Materials and Methods
Eight swine, positive to PRRSV (US strain) by molecular
technique (PCR) were investigated pathologically. All
animals were dead cases. They were brought from a farm
in central part of Thailand in October 2011. All
specimens were submitted to our laboratory for diagnosis.
Brain, lung, heart, liver, spleen, kidney, tonsil and lymph
node were fixed with 10% neutral buffered formalin for
24 hours, sectioned, stained with hematoxylin and eosin
(H&E), and investigated histologically. The PRRS virus
antigens were detected by Immunohistochemistry (IHC)
using rabbit polyclonal antibodies against PRRS virus as
primary antibodies in the technique. Briefly paraffinembedded sections were deparaffiniezed and follow by
rehydration. Then, 0.3% methanol in H2O2 was used to
get rid of endogenous peroxidase. After antigen retrieval
by proteinase K (ready-to-use), the sections were
blocked for 20 minutes in 10% normal goat serum, and
incubated with primary antibodies as mentioned
above(diluted 1:4,000 in PBS) in room temperature,
washed 3 times in PBS then incubation with envision
labelled polymer-HRP anti-rabbit(DAKOTM, according
to the manufacturer’s instruction) and 3-amino-9ethylcarbazole (AEC) chromogenic substrate system was
added for visualization. Finally hematoxylin was used
for counter staining and the slides were mounted with
aqueous mounting medium.
Results
Histologically, all of the lungs reveal mild to severe
interstitial pneumonia characterized by thickening of
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interstitial tissues with macrophages and cell debris as
well as pneumocyte type 2 hyperplasia (Figure 1). Other
histological lesions include encephalitis, endocarditis,
lymphoid necrosis, nephrosis, tonsillitis, and multifocal
hepatic necrosis. Immunohistochemically, PRRSV
antigens localized by rabbit-anti PRRSV antibodies were
demonstrated in lungs (8/8)(Figure 1), brain (2/8), heart
(2/8), liver (3/8), spleen (3/8), kidneys (3/8), lymph
nodes (4/8) and tonsil (1/8).
Figure 1.
PRRSV antigens were localized by rabbit against
PRRSV antibodies in pulmonary alveolar macrophages
of infected pig.
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virus and immune modulation in pigs
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Figure 1. Average daily weight gains (ADWG) after the
injection of various amounts of γ-PGA.
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Conclusions and Discussion
The present study indicated that the high molecular mass
γ-PGA may have beneficial effects on weight gain and
stimulate antiviral cytokines, especially INF-β in pigs.
Since γ-PGA showed potential antiviral effects against
PRRSV based on in vitro evaluation, prophylactic and
therapeutic effects of γ-PGA against PRRSV infection in
pigs are currently being evaluated.

Results
The replication of VR2332 in MARC-145 or PAM
treated with the highest concentration (2mg/ml) was
inhibited by 10-fold as compared to the normal growth
rate of VR2332. Other lower concentrations of γ-PGA,
however, didn’t demonstrate significant inhibitory
effects on the replication of VR2332. As shown in Figure
1, pigs injected with γ-PGA gained more weight by 70-
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Materials and Methods
The replication of VR2332, a prototype of type 2
PRRSV, in the presence of different concentrations of γPGA was evaluated. In brief, MARC-145 or porcine
alveolar macrophages (PAM) was treated with various
concentrations of γ-PGA for 4 hours before virus
inoculation. After virus inoculation, the cells were
replenished with RPMI-1640 media containing the
respective concentration of γ-PGA then incubated for 4
days. Supernatant was collected from each flask every 24
hours and tittered in MARC-145 to obtain viral growth
curves. For in vivo evaluation, 12, 3-week-old pigs were
purchased and housed randomly into 4 groups. Three
groups were injected intramuscularly with 1, 3, or 5 ml
of 20 mg/ml of γ-glutamate twice one week apart and
one group served as a non-treatment (NT) group. All of
the pigs were weighed every week and bled twice a week
to collect peripheral blood mononuclear cells (PBMC)
for cytokine analysis. The pigs were euthanized for
pathological evaluation at 4 weeks after the first
inoculation of γ-PGA. Collected PBMC were stimulated
with concanavalin A for 24 hours and processed for total
RNA extraction. The extracted RNA was analyzed for
the expression of TNF-α INF-α, INF-β, INF-γ, IL-2, IL-4,
IL-6, IL-10 and IL-12 with real-time PCR. β-actin was
used for an endogenous control and data normalization.

120g per day when compared to the pigs in the NT group.
No adverse effects were observed for γ-PGA injection
according to the pathological evaluation. PBMC
collected from the pigs injected with 3 or 5 ml of γ-PGA
induced 2-4 times higher levels of INF-β than those from
the NT group at 2 days after γ-PGA injection though the
levels waned thereafter. No significant differences in the
expression levels of other cytokines were observed

ADWG (Kg/day)

Introduction
Bacillus subtilis sups. chungkookjang isolated from
chungkookjang was reported to produce poly-γglutamate (γ-PGA), a copolymer of D and L-glutamate
that has a higher molecular mass (>1000 kDa) than γPGA (10 –10,000 kDa) produced from B. subtilis
(natto)1. Recently, immune stimulation and antitumor
effect of the high molecular mass γ-PGA have been
demonstrated in previous studies using various mouse
models2,3,4 although it has not been shown in other
species of animals. Therefore, the current study was
conducted to determine the immune modulation effect of
γ-PGA in a pig model and antiviral effect against porcine
reproductive and respiratory syndrome virus (PRRSV).
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Severe PRRS outbreak of a new PRRS type 2 strain in Denmark.
a case report
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Introduction
PRRS strains are dividedinto two genotypes, type 1 and
type 2, normally referred to as EU and US type. Both
types are present in the Danish pig population and are
normally controlled by management and vaccination.
This case report describes the outcome of an infection
with a new type 2 strain in a production farm and
evaluates the outcome of vaccination and management
procedures.
Materials and Methods
The farm is a three site, 2000-head sow farm. Week 45,
2010, 50 % of the piglets born were dead, and the rest
were in a very bad condition. The piglets died shortly
after birth, and samples from dead pigs showed infection
with PRRSV type 2. PRRS virus was isolated from lung
tissue from 10 day old piglets born in week 45, and from
fetuses Feb 2011. The virus was sequenced at the
National Veterinary Institute in Copenhagen (1) The
sequence was 96 % identical to type 2 prototype VR2332
and to Ingelvac PRRS MLV vaccine strain and 95 %
identical to a Chinese HP strain. Immediately after the
type was known, a mass vaccination with Ingelvac ®
PRRS MLV of all sows, gilts and boars took place, to
ensure that all sows and gilts were immunized and to
avoid that transplacental transmission of PRRSV would
go on for months.Simultaneously, strict management
procedures were applied. From week 47, all weaned pigs
were vaccinated with Ingelvac PRRS MLV.
Results
The mortality of liveborn piglets until weaning was
almost back to normal after 6 weeks (Figure 1). From
week 6 until week 14 after the initial outbreak, up to 75 %
of fetuses were mummified. The fetuses were negative
for PCV2 and PPV. The number of liveborn and stillborn
piglets was back to normal after 15 weeks (Figure 2). %
nursery losses were back to normal after 20 weeks
(Figure 3), but at that time losses in the finisher barn
were still substantial.
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Discussion
A combination of PRRS MLV mass vaccination and
strict management procedures effectively controlled a
devastating PRRS type 2 like outbreak in the sows and
nursery, even though there was only 96 % homology to
the vaccine strain.
References
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Effects of PRRSV-infection in pregnant gilts: temporal changes in viremia and WBC counts

1
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Introduction
PRRSV is one of the most relevant causes of
reproductive failure in pigs. It has been demonstrated
that genetic components influence how effective an
individual pig will respond to the virus (1). The severity
and outcomes of the infection in pregnant sows and
developing fetuses might also be linked to adverse
environmental conditions in the uterus affecting fetuses
during development. A large scale project investigating
the genomic and phenotypic predictors of PRRS
resistance in pregnant gilts is underway at the University
of Saskatchewan. The objective of the pilot experiment
reported herein was to initiate a comparison of 3 PRRS
isolates by evaluating temporal relationships in white
blood cells (WBC) and PRRS RNA levels in serum
following infection. Additional data from a second pilot
experiment will be presented at the IPVS 2012 Congress.

WBC and lymphocyte counts decreased dramatically on
day 2 before rebounding beginning day 7 (Figure 2). By
contrast, there were no consistent trends in absolute
monocyte or neutrophil numbers (data not shown).
Figure 2. Temporal changes in WBC (top) and lymphocyte
(bottom) counts in gilts following PRRS infection at
gestation day 83

Materials and Methods
In pilot 1, 7 PRRS-naïve high-health purebred Landrace
gilts were synchronized and bred to Yorkshire boars. At
gestation day 83 (±0.9), 2 pregnant gilts were each
inoculated with one of three PRRS strains, 50% IM and
50% IN (105 TCID50 total dose). One gilt was similarly
sham inoculated (control). The gilts were monitored
daily. Blood was collected on days 0, 2, 7 and 20 into
plain and heparinized tubes. PRRS RNA was quantified
in sera using an in-house RT-qPCR. Automated WBC
counts (Cell-Dyn 3500, Abbott Diagnostics) and manual
differential counts were performed (200 cells total).

Conclusions and Discussion
While the experimental numbers are small (n=2 per
strain), this pilot study demonstrates that PRRS infection
in pregnant gilts results in an acute profound transient
lymphopenia associated with a prominent viremia.
Lymphocyte numbers returned to near pre-inoculation
numbers by day 20. Across all 3 PRRS strains, virus
levels in serum peak within 1 week but viremia persist
for at least 3 weeks post infection. On day 2 PI, the sow
with the most severely affected litter (gilt 3; data not
shown) had the lowest lymphocyte count and highest
PRRS RNA level in serum, suggesting a relationship
between time, viremia and lymphocyte response may be
predictive of farrowing outcome.
References
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Figure 1. Temporal changes in PRRS RNA concentration
in sera of gilts following infection at gestation day 83
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Results
All inoculated gilts were viremic from 2DPI to 21DPI
(Figure 1). The highest PRRS RNA concentration was
noted in two dams receiving strain A.

IPVS 2012 KOREA
VP-671

|Virology & Viral Diseases-PRRS|

Field genetic study of PRRS viral surface ORF 4 and ORF 5 genes interacted with cellular CD163 (domain 5)
and Sialoadhesin (N-terminal domain) receptors cDNAs on Thai infected pig alveolar macrophages
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Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330 Thailand
Nathipoo@chula.ac.th

Introduction
PRRS virus does not produce complete neutralizing immune
response in pig body due to in part by it escapes host immune
response by shielding of its surface glycoproteins complex.
Most recent, two essential cellular receptors on porcine
alveolar macrophages are reported as CD163 (the domain 5
interact with GP2a and GP4) (1) and Sialoadhesin (Sn, the Nterminal domain interact with M/GP5) (2, 3) which have been
recognized for PRRS virus entry and un-coating; respectively.
However, the filed studies on how PRRS virus strains interact
with their cellular receptors is poorly understood. In Thailand,
three PRRS viral strains (US, EU and China) are identified
and an economic losses on the farms are vary. To understand
at the genetic level how filed those PRRS virus strains enter
host cells and causes disease, the interactions among two
glycoprotein genes (ORF 4 and ORF 5) of PRRSV and with
the cellular receptor CD1 (domain 5) and Sn (N-terminal
domain) cDNAs were studied.
Materials and Methods
Nine PRRS outbreak farms (sow number range from 2,000 to
5,000) from the central part of Thailand were investigated
based on clinical signs with specific PRRSV infection during
2009-2010. Nine positive PRRS isolates (3 isolates per strain)
from nursery pigs were confirmed the viral strains (US, EU
and china) from sera using RT-PCRwith specific primers (4).
BAL fluid samples (3 isolates per strains) were collected
from lungs of those infected nursery pigs. The total RNA was
extracted from 1x106 cells of alveolar macrophages and was
transcribed to cDNA. The CD163 (domain 5), Sn (N-terminal
domain), and ORF 4 and ORF 5 viral envelope genes were
then amplified with specific primers. The positive bands were
confirmed by EtBr staining under UV visualization, cut and
purified using commercial kit. The nucleotide concentrations
were measured using Nano-drop. Then, purified Sn, CD163
and also PRRS viral envelope (ORF 4 and ORF 5) genes
were sequenced by AITBIOTECH PTE LTD (Singapore)
and analyzed with BioEdit Sequence and Alignment Editor
Software (version 7.0.5.3, USA).
Results and discussions
The expression of CD163 (domain 5, 395 bps), Sn (Nterminal domain, 1,000 bps), ORF 4 (536 bps) and ORF 5
(603 bps) were successfully determined from three strains of
Thai PRRS infected pig alveolar macrophages in Figure 1
and 2. In the Table 1, the EU strains expressed higher level of
CD163 than US and China strains, while the expression of Sn
were increase in US strains than China and EU; respectively.
However, expression level of ORF 4 and ORF 5 genes from
those three strains were similar. This results may be provided
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some useful data about the expression levels of the cellular
CD163 (domain 5) and Sialoadhesin (N-terminal domain)
receptors among three strains of PRRS infection. Furthermore,
the sequencing results, deduced amino acids and
glycosylation characterization of those genes are on process.
Figure 1. Electrophoresis analysis of CD163 (domain 5)
and Sn (N-terminal domain) genes. Lane M1, 100 bp
DNA Ladder. Lane M2, 1.0 kb DNA Ladder. Lane 1 & 8,
negative control. Lane 2, 3, 4: CD163 (domain 5) of
China, US, EU strains and Lane 5, 6, 7, Sn (N-terminal
domain) of China, EU, US strains; respectively.

Figure 2. Electrophoresis analysis of ORF 4 and ORF 5
genes. Lane M, 100 bp DNA Ladder. Lane 1 and 6, positive
control (VR2332). Lane 5, negative control. Lane 2, 3, 4,
ORF 4 genes of China, US and EU strains. Lane 7, 8, 9, ORF
5 genes of China, US and EU strains; respectively.

Table 1. Expression level of CD163 (domain 5), Sn (Nterminal domain), ORF 4 and ORF 5 genes of PRRS
(China, US and EU strains) viruses from Thai infected
nursery pigs
Average
concentration
(ng)
cDNA
CD163
(Domain 5) PCR products
Receptors
cDNA
Sn
(N-terminal) PCR products
cDNA
ORF4
PCR products
Viral
envelop
cDNA
ORF5
PCR products
Items

Genes

PRRS strains (n=3 isolates
per strain)
China
US
EU
1,130.1 1,241.6 1,132.3
920.8
659.1
991.3
1,130.4 1,241.8 1,130.2
911.2
988.7
662.5
1,200.7 1,188.2 1,152.9
850.7
849.1
845.3
1,446.3 1,438.5 1,447.3
839.5
840.4
857.1
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A case study of abortion caused by porcine reproductive and respiratory syndrome virus
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2
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Introduction
In Japan, PRRS still causes huge economic damage
estimated at 28.3 billion Japanese Yen (US$ 370 million)
per year. Most field strains are similar to North America
genotype, but it is reported that the variety of strains is
getting wider. The gene difference among field PRRS
viruses is considered to be a factor of difficult PRRS
control. We report our experience on a pig farm with
reproductive disorder caused by PRRS virus. This is a
farrow-to-finish, commercial pig farm with 800 sows.
Replacement gilts are bred on the same farm. Gilts are
vaccinated with Ingelvac® PRRS MLV and introduced
into the breeding unit after checking seroconversion by
IDEXX ELISA and virus-free by PCR test. Abortion of
10 sows occurred in November 2009. High fever (38.841.1oC) and anorexia were observed also in other
pregnant sows.

70
P144-3
（2009.11.29.）
56 P144-4
（2009.11.29.）
82
P139-1 （2009.10.13.）
85
P139-2
（2009.10.13.）
P144-5
（2009.11.29.）
58
96 P144-6
（2009.11.29.）
P146-1
（2009.12.10.）
99 P144-1
（2009.11.29.）
73 54
（2009.11.29.）
P144-2
P144-7
（2009.11.29.）
98
（2009.11.29.）
51 P144-8
（2009.11.29.）
P144-11
100
P145-1 （2009.12.5.）
P145-4 （2009.12.5.）
P146-2 （2009.12.10.）
P144-13 （2009.11.29.）
100
P145-5 （2009.12.5.）
P145-3 （2009.12.5.）
P145-6 （2009.12.5.）
Ibaraki 3 (1993)
Gu922M (1993)
EDRD1
Resp/PRRS vaccine strain
(Ingelvac®PRRS MLV)

27
43

Existed isolates
(isolated from
weaned piglet with
respiratory sign)

New isolates
(isolated from
abortion sow and
piglets)

0.01

Conclusions and Discussion
From the results, we conclude that reproductive disorder
in this farm was caused by PRRS virus infection. We can
estimate that new virus strain invaded and induced
abortion. The homology among new viruses detected
from abortion sows and piglets was 100 %, so new virus
strain rapidly spread into all units was rapid in this farm.
The decrease of abortion may be by stable immune
condition after intensive vaccination. In this study, it is
estimated that new PRRS virus strain invade into PRRS
positive farm can induce big damage.
Acknowledgement
We appreciate Dr. Otake of Swine Extension &
Consulting and Dr. Yamane of NIAH for kind guidance
and advice, Kaketsuken researcers for the examination.

December, but decreased to none in March with the
counter measures. Pathological examination shows
PRRS with typical thickening of alveolar septa, non-
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Results
Figure 1. shows reproductive results. 60 sows aborted in

Figure 2. PRRS virus gene tree
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Materials and Methods
Pathological examination of dead sows and newborn
piglets, serological test, PCR tests and gene analysisof
isolated PRRS viruses, general observation and
production data were recorded. PRRS vaccination of all
sows started in December and February, then was
repeated every 3 months. Tylvalosin at 50 ppm
(Aivlosin®), togetherwith 40 mil units of penicillin G
(procaine benzylpenicillin) and kanamycin at 120 ppm
was given during lactation period sow feed. Enforced
hygiene management started as a counter measure; this
included early culling of piglets with abdominal
respiration, complete wash & disinfection of all vehicles,
shower-in for all visitors, cessation of fostering and one
needle for one breeder injection.

suppurative meningitis and presence of specific antigen
by immunohistochemistry. No lesions of bacterial
infection were observed. Leptospira, PCV2, AD were not
detected by PCR tests. In gene analysis, ORF5 of
isolated PRRS viruses detected by RT-PCR were
classified into Cluster III. The homology between
endemic viruses and the detected viruses in the weaning
unit piglets was 97-99%, but 95% between endemic
viruses and new viruses detected from aborted
sow/piglets (Figure 2).

IPVS 2012 KOREA
VP-673

|Virology & Viral Diseases-PRRS|

Seasonal influence on the prevalence of porcine reproductive and respiratory syndrome virus in Thailand
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Introduction
PRRSV has been serologically detected in Thai
commercial swine herds since 19891. Nowadays, both
genotypes 1 (EU) and 2 (NA) have been isolated and
have been being comprehensively investigated in
Thailand over the last decade2. In Thailand, many
commercial swine herds are infected with PRRSV and
clinical problems as well as reproductive failure caused
by PRRSV are frequently observed. PRRSV has become
one of the most important diseases causing economic
loss in the Thai swine industry. The objective of the
present study was to retrospectively investigate the
seasonal influence on the prevalence of PRRSV in swine
herds in Thailand between 2005 and 2010.
Materials and Methods
Data from a total of 2,273 samples were collected from
the Chulalongkorn University-Veterinary Diagnostic
Laboratory (CU-VDL), Bangkok, Thailand during
January 2005 to December 2010. The types of sample
included tissue (e.g., lung, tonsil, spleen, liver, etc.)
(n=636), semen (n=210) and serum (n=1,427). Data
included the date when the samples were collected, the
location of the herds and the group of the pigs (boars,
sows, piglets, nurseries and fattening pigs). Season of the
year when the samples were collected was classified as
hot (Feb-May), rainy (Jun-Sep) and cool (Oct-Jan)
seasons. The data were collected from the registration
book of the laboratory and each case was manually
recorded. PRRSV was detected by routine RT-PCR at the
CU-VDL2. The virus was classified into 3 genotypes, i.e.,
genotypes 1, 2 and mixed genotypes. Frequency analysis
was conducted for the present or absence of PRRSV and
the frequency of each genotype. Logistic regression was
used to analyze the data.
Results
PRRSV was found in 740 out of 2,273 samples (32.6%).
The PRRSV detection differed among types of samples.
A higher percentage of PRRSV was found in the tissue
sample (43.1%) than the semen (15.7%, P<0.001) and
the serum samples (30.3%, P=0.002). Of all the
isolations (n=740), genotypes 1, 2 and mixed genotypes
accounted for 31.0%, 54.5% and 14.6%, respectively.
The prevalence of PRRSV in the hot season (34.9%) was
higher than that found in the cool season (28.1%,
P=0.018) but did not differ significantly compared to
rainy seasons (34.0%, P=0.486). The prevalence of
PRRSV in the rainy season tended to be higher than that
found in the cool season (P=0.062). The number of
PRRSV isolation by month is demonstrated in Figure 1.
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The detection of PRRSV dramatically increased from
April to July and then slowly declined from July to
December.
Figure 1. Number of porcine reproductive and respiratory
syndrome virus (PRRSV) detection by months

Conclusions and Discussion
In the present study, an increase in the number of
PRRSV detections was found from April to July. This
synchronized with an increase of infertility problems in
gilts and sows mated during this period of the year 3.
Tummaruk et al.3 has demonstrated that gilts and sows
that were mated during the hot season and farrowed
during late autumn and the cool season had a
significantly lower number of total piglets born per litter
than gilts and sows that were mated in cool season.
These findings indicate that an increment in the viral
isolation during hot season may possibly contribute to a
poor reproductive performance of gilts and sows mated
during hot season in Thailand. In addition, during hot
seasons, the temperature-humidity index is relatively
high3 and this could possibly induce moderate to severe
heat stress in the pigs. Viremia as well as viral infections
might be easily obtained from an animal under stress due
to its immuno-suppressive conditions. It can be
concluded that the prevalence of PRRSV in Thailand
between 2005 and 2010 accounted for 32.6% of the cases
submitted for viral detection. A high prevalence of
PRRSV was found in the hot and rainy seasons in
Thailand. Of all the isolates, 31.0%, 54.5% and 14.5%
belonged to EU, NA and mixed genotypes, respectively.
References
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Determination of positive samples to the virus of porcine reproductive and respiratory syndrome (PRRS) with
the RT-PCR technique, in Mexico
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Introduction
The Porcine Reproductive and Respiratory Syndrome
(PRRS), is considered one of the most important
infectious diseases affecting swine industry around the
world causing major economic losses. The disease is
characterized primarily by reproductive failure in the last
third of gestation and respiratory disease in pigs of all
ages. The virus has a genetic variation that can be up to
80% hindering accurate diagnosis (1, 4). This study is
based on the correct design of specific oligonucleotides
for the American and European strains of PRRS virus
and the two commonly studied ORF’s (ORF5 and ORF7)
to detect positive samples from different states of the
Mexican Republic to the PRRS virus (PRRSv).
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Results
From the 69 processed samples, 47 (68.12%) were found
positive. At least one positive sample was found from the
14 states sampled. With the oligonucleotides targeting
ORF7 more positive samples were detected (34/69)
followed by the nested ORF5 (28/69), the ORF5 of
American lineage detected only 5 positive samples.
Regarding the presence of European virus in Mexico, our

Conclusions and Discussion
Recently it has been confirmed that the heterogeneity of
PRRSv is growing, resulting in a challenge for the
correct diagnosis of PRRS (2). The RT-PCR used to
target the ORF7 gave us more positive samples, followed
by the nested RT-PCR, suggesting that the laboratory
diagnosis of PRRS virus should be focused to the
detection of the ORF7 rather than the ORF5 which
reports variability to give reliable results. It was also
seen the opposite; that not all samples detected as
positive with the oligonucleotides designed to the nested
RT-PCR for ORF5 were amplified with the designed
oligonucleotides for ORF7 which confirms the genetic
variation within the ORF7 gene. The use of RT-PCR
technique determined the positive samples to PRRS virus
regardless of the type specimen. With our results, we can
conclude that the use of a single pair of oligonucleotides
would create false-negative results. The deepening of the
analysis of the virus identified by sequencing is essential
to know the sites of the genome with nucleotide variation.
However, when we obtained amplicons of different size
it shows the variations of this virus and suggests the
presence of endemic strains in our country.
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Material and Methods
The number of positive samples to PRRS virus was
determined through the RT-PCR test, using 4 pairs of
specific oligonucleotides designed for American lineage
(ORF5, ORF7) and a nested PCR for ORF5 and ORF7 of
European lineage(3). The samples used were: 40 lungs, 16
lung and lymph node, 9 nasal swabs, 2 lungs and trachea,
1 nasal turbinate, 1 semen. The oligonucleotide designs
were made with the program ClonManager 7.0 with the
lineup of 200+GenBank sequences and then were
evaluated with the programs Primer and BLAST. RNA
extraction was performed using the Gibco Life Tech.,
1996 technique. The PCR technique was conducted with
the RT-PCR One Step Invitrogen ® kit. The temperatures
used for amplification of the oligonucleotides targeting
ORF5 were: A cycle of 50°C for 30 min.; a cycle of
95°C/15 min.; 40 cycles of 94°C/30 sec., 54°C/ 60 sec.,
72°C for 60 sec., and a cycle of 72°C/10 min. and the
result was kept at 4°C indefinitely. For amplification
with the oligonucleotides to the ORF7: Denaturation
cycle was at 50°C/30 min.; a cycle of 95°C for 15 min.
40 cycles: of 94°C/30 sec., 58°C/60 sec. and 72°C/60 sec.
and a cycle of 72°C/10 min. and the resulting product
was kept at 4°C indefinitely. Once the amplification
product was obtained, a horizontal electrophoresis gel
was ran to final viewing on a transiluminator.

study has not detected any positive sample; however, at
the time of processing the samples we did not have a
positive control. From the 41 lung samples processed, 23
were positive to the PRRSv (57%), from macerated lung
and lymphoid tissues 75% were positive (12/15 samples).
100% of nasal swabs were positive (9/9) and 1 sample of
tracheal tissue was positive (1/2). Nasal turbinate and
semen samples were both positive.
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Detection of porcine reproductive and respiratory syndrome virus in aborted fetuses, mummified fetuses and
stillborn piglets in Thailand using real-time PCR
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Introduction
The infection of porcine reproductive and respiratory
syndrome virus (PRRSV) in gilts and sows cause
reproductive failure including abortion, high mummified
fetuses, high stillborn piglets, low viability piglets at
birth, infertility and an increasing of sow mortality rate 1.
In Thailand, the seroprevalence of PRRSV in gilts and
sows during 2004-2007 was 79.3%2. The objective of the
present study was to investigate the prevalence of
PRRSV detection in aborted fetuses, mummified fetuses
and stillborn piglets in Thailand using real-time
polymerase chain reaction.
Materials and Methods
A total of 89 cases of aborted fetuses (n=22), mummified
fetuses (n=28) and stillborn piglets (n=39) from gilts and
sows which had reproductive failure from 10 swine
commercial herds in Thailand were included. The tissues
samples were obtained from either modified live PRRSV
vaccinated pigs (n=23) or non-vaccinated pigs (n=66).
Pooled organs of lung, liver, spleen, thymus, tonsil,
lymph node and umbilical cord were homogenized and
the RNA was extracted using NucleoSpin® RNA virus
test kit (Macherey-Nagel Inc., Germany). The extracted
RNA was subjected for cDNA synthesis using
Omniscript® (QIAGEN, Germany). Quantitative realtime polymerase chain reaction (qPCR) was carried out
on ORF7 of the viral genome using EXPRESS qPCR
SuperMix Universal® (Invitrogen, USA) and the
fluorogenic probe was used to amplify the qPCR product.
The primers, probes and real-time PCR condition for
gene detection were carried out according to previous
study with some modification [3].
Results
It was found that PRRSV was detected in 67.4% (60/89)
of the samples (i.e., 54.6%, 64.3% and 76.9% in aborted
fetuses, mummified fetuses and stillborn piglets,
respectively) (Table 1). The prevalence of North
American (NA) and European (EU) strains were 48.3%
and 41.6%, respectively (P>0.05) (Table 1). Moreover,
the prevalence of PRRSV in PRRS modified live virus
vaccinated pigs did not significantly differ compared to
the non-vaccinated pigs (65.2% vs. 68.2%, respectively,
P>0.05).
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Table 1. Percentage of PRRSV detection by type of samples
PRRSV detection
Sample
EU
NA
Both
Negative
strain
strain
strains
AF
45.5
0.0
40.9
13.6
MF
35.7
25.0
17.9
21.4
SP
23.1
25.6
23.1
28.2
total
32.6
19.1
25.8
22.5
AF=aborted fetuses, MF=mummified fetuses,
SP=stillborn piglets
Conclusions and Discussion
The present study revealed that PRRSV was commonly
found among gilts and sows with reproductive failures in
Thailand. Although, PRRSV is well recognized as a
causative agent of reproductive failure, some other viral
pathogens may play a role in the reproductive failure but
not investigated in this study. However, it could be
speculated that PRRSV involved at least 2/3 of
reproductive failure in gilts and sows in Thailand.
Furthermore, co-infection of both PRRSV genotypes was
found up to 22.5% of the clinical cases. This current
situation manifests difficulty in PRRSV control by using
only a single strain of PRRSV vaccination due to no
cross protection against heterologous strains. The control
of viral spreading from these reproductive failure cases
are important because it can reduce the viral load within
the herd and reduce the risk of infection in PRRSV
subpopulation pigs.
References
1. Zimmerman, J. et al., 2006. Disease of swine 9th
edition: 387-417.
2. Tummaruk, P. and Tantilertcharoen, R. 2011. Trop.
Anim. Health Prod. (in press)
3. Egli, C. et al., 2001. J. Virol. Methods 98: 63-75.
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Pilot project to develop a novel methodology for the detection of airborne porcine reproductive and respiratory
syndrome virus during a twenty-four hour period
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1

Introduction
Porcine reproductive and respiratory syndrome virus
(PRRSv) is known to be spread via aerosol1. Cyclonic
collectors have been used to measure the distance that
PRRSv can travel by air2,3 and also to monitor the
effectiveness of air filtration at swine farms4. During
these studies and in practical field testing, cyclonic
collectors have been used for ≤30 minute periods1,2,3 and
with saline solution (SS) as the sampling solution. The
use of a more readily available solution, such as lactated
Ringer’s solution (LRS) and sampling for longer periods
of time would capture more representative samples and
improve the knowledge of the dynamics of PRRSv
aerosol transmission. The objectives of this pilot study
where: 1. To determine if LRS could be an alternative to
SS, and 2. To confirm the cyclonic collector could run
for a 24 h period.

Table 1. PRRSv RT PCR results (Ct) from PRRS MLV
spiked saline solution (SS) and lactated Ringer’s solution
(LRS)
Storage Temperature (0C)
Sampling
time

19°

3°

-18°

LR
SS
LRS SS
LRS
SS
S
25.
1 min
26.3 25.2 26.1
26.4 27.4
5
25. 26.4 25.4 26.1
30 min
25.8 26.8
4
25.
6h
26.8 25.3 26.3
27.4 27.5
8
25. 26.6 25.4 26.4
24 h
27.3 27.2
5
Conclusions and Discussion
The results of this study present a novel methodology for
the detection of airborne PRRSv for ≥30 minutes.
Implementation of this methodology would allow for
practical and longer sampling periods to monitor the
effectiveness of air filtration in high density swine
population areas. It could also aid to determine the
importance of PRRSv aerosol transmission risk factors
such as manure spread, passing livestock vehicles, and
the presence of PRRSv in the air during critical shedding
periods. Understanding these dynamics will increase the
knowledge necessary to aid in the success of PRRS
ARCE projects. A field project is already in place in
Illinois, USA to determine the value of this methodology.

Results
As shown in table 1, the results of this pilot project show
that there was no numerical difference in Ct values at the
various sampling times and storage temperatures.
However, due to small sample size no statistical
inference should be made. Cyclonic collectors were able
to run for 24 continuous hours with a LRS IV drip during
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Materials and Methods
On day 0, fifty milliliters (mL) of SS and LRS were
placed in two 50mL sterile containers. Each solution was
spiked with 0.5mL of Ingelvac® PRRS MLV vaccine
(Boehringer Ingelheim Vetmedica, Inc. St. Joseph, MO).
In order to detect the presence of PRRSv, a 12.0mL
aliquot was removed from each container at 1 and 30
minutes, and 6 and 24 hours post-spiking. Each 12.0mL
aliquot was subdivided in three 4.0mL aliquots, placed
into sterile tubes, and stored at three different
temperatures: 19°, 3° and -18°C (frost-free freezer). In
order to confirm if the cyclonic collector (Midwest
MicroTek, Brookings, SD, USA), could be used for a 24
hour period, the collector was left running for five (n=5)
consecutive 24 hours periods at 4800 RPM. A 1000mL
LRS intravenous (IV) fluid bag was placed next to the
collector and an IV drip set (60 drops per ml) was
installed, allowing the IV line to drip into one of the
collector’s container holes. The IV line was allowed to
drip at a rate of one drop every 4-5 seconds (12-15ml/hr).
All samples were tested in triplicate for the presence of
PRRSv nucleic acid by reverse transcriptase polymerase
chain reaction (rt-PCR) and were reported in cycle
threshold (Ct) values.

5 days with no effect on functionality or damage to the
motor.
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Introduction
Porcine Reproductive and Respiratory Syndrome virus
(PRRSv) still causes high levels of financial loss in the
pig industry (3), which can be reduced by vaccination
and/or by improving the health status via depop-repop
procedures (2). With regard to external biosecurity, the
PRRSv status of bought-in fattening pigs (10 weeks / 2325 kg) is very important and InterCheck and ResPig are
helpful in determining this. ResPig is a digital diagnostic
and monitoring program for veterinarians involving
regular (4-6 monthly) cross-sectional serological
investigations for the presence of PRRSv and five other
main infections in the PRDC complex. Because of the
high number of participating farms all over The
Netherlands and uniform sampling protocols (5, 10, 16
and 22-week old pigs, sows and gilts, 5 per age group) it
is possible to investigate the seroprevalence of infections.
In 2008-9, the PRRSv seroprevalence in 10-week old
pigs was 45% (1).
In 2011, InterCheck was rolled out – a monitoring system
for PRRSv, PCV2, Actinobacillus pleuropneumoniae and
Mycoplasma hyopneumoniae in 10-week old piglets or
older fatteners which have been vaccinated with Porcilis
PCV. Twice a year, 10 pigs (5 per unit) per farm are
sampled and tested. For PRRSv, individual Idexx ELISAs
and a pooled PCR test (5 per pool) are carried out on
samples from the 10-week old pigs, which allows the
prevalence and seroprevalence of PRRSv to be determined
on Dutch multiplying farms/units.
Material and methods
In 2010, ResPig investigations were carried out on 704
farms, including the PRRSv Idexx ELISA results of five
10-week old pigs, and the seroprevalence calculated.
(Table 1). An investigation is referred to as PRRSnegative when all 5 samples test negative.
InterCheck investigations (34) of 10-week old piglets
were analyzed with respect to PRRSv and divided into
four groups depending on the serology and the PCR
results.
Group 1 (ab+ /pcr+): one or more samples seropositive
and one or more PCR pools positive. Group 2 (ab+/ pcr-):
one or more samples seropositive and all PCR pools
negativeGroup 3 (ab-/pcr+): all samples seronegative and
one or more PCR pools positiveGroup 4 (ab-/pcr-): all
samples seronegative and all PCR-pools negative.
PRRSv prevalence and seroprevalence of batches of
10-week old pigs were calculated (Table 2).

1036 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Results
Table 1. PRRSV seroprvalence using ResPig investigations
Result
positive
negavtive

n
340
364
704

tot.:

seroprevalence :

48%(240/704)

Table 2. PRRSV pre valence and seroprevalence using
InterCheck
Group
1: ab+/pcr+
2: ab+/pcr3: ab-/pcr+
4: ab-/pcr-

n
11
14
3
6
34

tot.:

seroprevalence:
virological prevalence:

74%(25/34)
41%(14/34)

Conclusions and discussion
The PRRSv seroprevalence in 10-week old pigs on
InterCheck farms was 74%. This is higher then the 48%
prevalence calculated from ResPig investigations. A
possible explanation can be found in the fact that PCV2
vaccination was implemented when piglets developed
features of PCVAD such as PMWS. PRRSv coinfections can stimulate PMWS problems (5).
Seroprevalence figures from Respig investigations are
probably more representative of the Dutch pig industry
because of the high number of participating farms in
areas which are highly populated with pig farms.
The PRRSv prevalence measured by PCR in batches of
10-week old pigs was 41%. Of the serologically negative
PRRSv investigations, 33% were PCR-positive, which
indicates recent infection in these pigs, as the Idexx
ELISA gets positive between 8-10 days after PRRSv
contact (3). This also means that batches of pigs cannot be
declared PRRSv-negative by the use of antibody ELISAs
alone.
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Load reduction in live PRRS vaccines using Montanide

TM

adjuvants

François Bertrand1, Sébastien Deville1, Juliette Ben Arous1, Ghislaine Ionkoff1, Laurent Dupuis1
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Introduction
Live vaccines are based on the infectious properties of
the attenuated or genetically modified live pathogen and
are generally used to vaccinate young animals. PRRS is
one of the most economically important diseases for pig
farming which causes reproductive failure in sows and
respiratory syndroms in pigs of all ages. PRRSV live
vaccines are widely used in pig farming practice and are
usually not adjuvanted. For safety issues, it would be
useful to reduce the antigenic load of such vaccines
while preserving their efficacy.
In this study we show that the addition of Montanide TM
Gel 01 (Gel 01, polymer) or MontanideTM ISA 15A VG
(ISA 15A, oil in water emulsion) in a PRRS live vaccine
enhanced the protection to challenge of vaccinated
animals.

Discussion
These first results show that the use of polymer or O/W
emulsions adjuvants could improve the protection of
PRRS vaccinated animals and allow a reduction of the
antigenic load in live PRRS vaccines, while preserving
the safety properties of the vaccine (no local reactions
and low pyrogenicity).
Further confirmation in large scale field trials will be
needed to confirm these results. Our work underlines the
ability to use MontanideTM polymer or emulsion
adjuvants in live vaccines against PRRS, opening doors
to improvements of live swine vaccines safety and
efficacy.

Materials and Methods
5 Groups of 10 9-week-old commercial pigs (10-15 kg)
were vaccinated with one intramuscular injection of 2 ml.
A non vaccinated group was used as negative control.
Gel 01 and ISA 15A were formulated extemporaneously
in vaccines containing either 100% or 50% of the PRRS
antigenic dose used in commercial formulations (4
groups). A commercial not adjuvanted vaccine
containing 100% of the antigenic dose was tested as a
positive control (1 group).
Efficacy was followed by antigen specific ELISA and by
a challenge procedure. Resistance to challenge was
measured by scoring bacterial over-infections in the
lungs of the animals and duration of hyperthermia after
challenge.
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Results
No significative viricidal effects could be observed in
PRRS live vaccines with either Gel 01 or ISA 15A.
All vaccine tested were safe. No modification of animal
behavior, no pyrogenic effect superior to 0.6°C and no
local reaction at the injection site were observed.
For ISA 15A and Gel 01 adjuvants, antibody titers
showed no differences between adjuvanted and non
adjuvanted formulation containing 100% of antigen.
However, protection to challenge was enhanced for both
adjuvanted formulae.
Moreover, for both types of adjuvants, despite lower
antibody titers, the protection to challenge given by the
adjuvanted vaccine containing only 50% of the antigen
load was equivalent to the protection given by the nonadjuvanted vaccine containing 100% of the antigen load.
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Porcine reproductive and respiratory syndrome virus (PRRSV) status
In the selected swine farms for PRRSV control in Jeju island
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Introduction
The molecular epidemiology of porcine reproductive and
respiratory syndrome virus (PRRSV) in Jeju island was
different from mainland Korea1. The regional PRRSV
control may be facilitated with geographical and
epidemiological advantages of Jeju island. Therefore,
in this study, epidemiological characteristics of PRRSV
in the several swine farms of jeju island was first
investigated to proceed for establishing optimal PRRSV
control method in this island.
Materials and Methods
Based on the agreement with the farm owner, 15
PRRSV-infected swine farms (10, 4 and 1 farms in
Hanlim, Daejeong and Seoguipo area, respectively) were
selected to perform PRRSV control. The locations of
selected farms were mapped to observe geographical and
epidemiological factors. The swine farms in this study
were all in a continuous flow system for marketing pigs.
In each farm, about 40 blood samples were collected
from sows, gilts, 30-, 60-, 90- and 120-dayold pigs.
When the blood samples were collected, the vaccination
information was also recorded. IDEXX ELISA (3XR)
and RT-nested PCR were used to test the serum samples
for PRRSV. In the case of PRRSV-positive by RTnested PCR, ORF5 sequencing was also performed to
observe their phylogenetic relationship.
Results
All farms were PRRSV seropositive. PRRSV viremia
in the breeding herd or suckling pigs was observed in
four swine farms, which was thought to be PRRSVunstable. The other 11 swine farms showed viremia in
the pigs after weaning, which was thought to be PRRSVstable in breeding herd but active in the pigs after
weaning (stable/active). When geographical factors were
considered, there was a tendency that the unstable farms
were clustered together in Hanlim area. The clustered
swine farms were also shared the similar PRRSV strains
(type II PRRSV). However, an evidence for longdistance transmission of PRRSV was observed between
Hanlim and Seoguipo area. In one farm located in
Daejeong area where four farms were included, type I
PRRSV was first found, which was not observed in the
previous study1. Although the other two farms in the
same area were also suspected to be infected by type I
PRRSV, the sequencing and confirming were failed due
to discrepancies between diagnostic PCR and sequencing
PCR.
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Conclusions and Discussion
PRRSV regional control has been emphasized for
effective control of PRRSV from the swine farms2.
Based on the previous survey, Jeju island could be the
best region for PRRSV regional control due to the
limited circulation of type II PRRSV variants only,
geographical and epidemiological advantages. Although
swine farms on Jeju island were closely related by
vehicles for the movement of pigs and feed, the small
number of swine farms (around 300) may make it easier
to control the virus. Also, there were observations that
the PRRSV circulation was related to the geographical
clusters. However, in this study, the possibility of type
I PRRSV introduction was observed which may make it
more difficult to control PRRSV in this island.
Therefore, in this study, the diverse farm-based methods
for PRRSV control were tried in the selected farms to
find the optimal method and extend to the overall area of
Jeju island.
References
1. Kim et al.: 2012, Transbound Emerg Dis 59: 62-71.
2. Corzo et al.: 2010, Virus Res 154: 185-192.
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Introduction
Since 2005, both of type 1 and type 2 PRRSVs are
intermingling in South Korea. From phylogenetic point
of view, Korean PRRSVs were found to be diverse with
the demonstration of different lineages/clusters: lineages
1, 3, 5 and Kor of type 2 [1] and clusters I, II and III of
pan-European subtype 1 [2]. It was also suggested that
both types had independently evolved. However,
transmission patterns of those viruses since their first
successful colonization were almost unknown. This
study with a combination of population genetic data and
spatial analysis was aimed to trace a detailed history of
transmission of recently emerged type 1 PRRSV in
Korean swine farms.
Materials and Methods
The spatial dispersion patterns of Korean type 1 PRRSVs
were reconstructed from ORF5 data set containing 53
and 88 sequences of Korean and worldwide isolates,
respectively. All of selected sequences were fulfill the
requirement of clear information about collection date
and location. The .xml file produced by BEAUti was first
edited to set up a discrete phylogeographic diffusion
model [3]. Then, it was analyzed with Bayesian MCMC
method (BEAST package) under codon models and
constant population-size coalescent prior. SPREAD
program was finally used to perform Bayes Factor test
for significance of individual diffusion rates.

Conclusions and Discussion
The present results showed that two clusters of type 1
PRRSVs were introduced into Korea in different
occasions, possessed a distinct spatio-temporal pattern.
The findings also invited further investigation examining
the diffusion pattern of Korean type 2 PRRSVs.
References
1. Kim HK et al.: 2012, Transbound Emerg Dis. 59: 62.
2. Kim SH et al.: 2010, Vet Microbiol, 143: 394.
3. Lemey P et al.: 2009, PLoS Comput Biol, 5.
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Results
As depicted in Figure 1, Korean type 1 PRRSVs
belonged to different branches deriving from unique root
location states. Branches leading to Korean clusters I and
II did not deeply buried in the phylogenetic tree which
reflected the current events of introduction (T MRCA ~ 8
years). According to Bayesian ancestral state inference,
Gyeongsang and Chungcheong provinces were predicted
as the predominant locations of cluster I and cluster II,
respectively. While cluster II mainly composed of
sequences from Chungcheong, cluster I dispersed over
Korea from the initial points of Gyeongsang, having
statistical significance routes of transmission between:
Chungcheong – Gyeongsang, Gangwon – Jeolla,
Gyeonggi – Gyeongsang and Gyeongsang – Jeolla.

Figure 1. Location-annotated maximum clade credibility
phylogenies of type 1 PRRSVs collected worldwide
based on ORF5 gene
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Introduction
In Brazil, nearly 100% of the farms use vaccines against
infectious agents which cause reproductive disorders. All
Brazilian commercial vaccines are inactivated. These
vaccines stimulate a response by T helper cells1. T helper
cells initiate the B cell response resulting in antibody
production2, therefore these vaccines protect via humoral
immunity. Thus it is expected that most of the sows show
antibodies until the end of the gestation period. The
objective of this study was to compare the efficacy of
two commercial vaccines available in Brazil.
Materials and Methods
The study was carried out in a stocking farm in Rio
Grande do Sul state. Thirty gilts were selected and
divided in two treatments. Gilts from treatment 1 (T1)
were vaccinated with a trivalent (Parvovirus, Erysipela
and Leptospira) vaccine (Farrow Sure B ®) and gilts from
treatment 2 (T2) were vaccinated with a bivalent
(Parvovirus and Erysipela) vaccine (Parvosuin MR®).
Gilts were vaccinated twice, 21 days apart. Blood
samples were taken every 21 days from Day 0 to Day 85.
The schedule study is shown on table 1.
Table 1. Study schedule

1st shot
2nd shot
Blood
sampling

Day
0
x
x

Day
14

Day
21

Day
42

Day
63

Day
84

x
x

x

x

x

The samples were tested by indirect ELISA to Erysipela
and by hemagglutination inhibition test to Parvovirus
whereas titers > 40 and ≥ 1:16 were considered positives
respectively.
Results and Discussion
None of the animals were positive in the first blood
sampling. The results were represented by the percentage
of positive animals in each blood sampling. These
percentages are represented in graphs 1 and 2.

Graphic 1. Percentage of positive animals in each blood
sampling to Parvovirus.
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Graphic 2. Percentage of positive animals in each blood
sampling to Erysipela
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Parvovirus: T2 keeps high levels of seropositivity (above
80) until day 84, while T1 decrease until 64 %. Two
animals from T1 had titers that indicated infection (1:512)
on day 84 what could explain the increased positivity in
that collection.
Erysipela: T2 showed 100% of seropositivity in every
blood sampling, even at day 21 (7 days after the 2 nd shot).
T1 showed a low percentage of seropositivity in all blood
samplings.
Day 84 of the study is equivalent to days 41-59 of
pregnancy. Therefore high levels of seropositivity at day
84 indicate that the animals are protected until almost the
end of gestation period. Better results of T2 obtained can
be explained by the fact that this vaccine has few
antigens in its constitution and due to the different
adjuvant composition. Previous results have shown that
trivalent vaccines do not protect rightly until end of
gestation period against reproductive antigens3.
References
1. Tizard, I. (1998). Vaccination and Vaccines.
2. Roth, J.A. and Thacker, E.L. Immune system.
3. Ballará, I.R. et al (2011). ABRAVES Proc.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is an infectious disease characterized by reproductive
disorders in sows and by respiratory signs in piglets and
fatteners and results in significant economic losses in the
pig industry worldwide. The virus is primarily
transmitted by contact with infected pigs but also by
feces, urine, semen and fomites. Additionally, it can be
spread indirectly, presumably via aerosol routes and
possibly by mechanical vectors. Direct contact between
wild boars (Sus scrofa)and domestic pigs may occur
occasionally because all domestic pigs are reared within
farming facilities in Korea. The potential role of the wild
boar as a reservoir for PRRSV has been reported in
France, Germany and the United States with serological
evidence of infection. Since the emergence of PRRSV in
1993, PRRS has been widespread in domestic pigs
throughout Korea. Furthermore, wild boars and domestic
pigs have been reported to have the same susceptibility
to PRRSV. The monitoring of PRRS in wild boars might
be an important factor for disease control in domestic
pigs.This study was performed to assess the presence of
PRRSV in wild boars and to offer information for
effective PRRS surveillance in Korea.

Results
Of the 292 sera tested, 4 (1.4%) were positive for
PRRSV antibodies. The ELISA S/P ratios of the positive
samples were 0.46, 0.74, 0.77 and 0.91. Eight (2.7%)
were positive for PRRSV antigens. Each wild boar was
infected with only one genotype. Type 1 virus was
detected in 3 wild boars from 2 provinces (Gyeonggi and
Chungbuk), and type 2 virus was detected in 5 wild boars
from 3 provinces (Gyeonggi, Jeonam, and Gyeongbuk).
Two amplicons (No. 49 from Gyeongbuk and No. 129
from Chungbuk) from the positive samples were
confirmed by sequencing ORF7. The homology of the
deduced amino acid (aa) sequence between the wild
boar-type 1 virus (No. 129) and the LV strain was 92.2%
(119/129 aa). The homology between the wild boar-type
2 virus (No. 49) and the VR-2332 strain was 100%
(124/124 aa). The wild boar type 1 virus had amino acid
sequence identities between 96.0 and 98.4% with
domestic
pig-derived
PRRSVs
in
Korea.The
phylogenetic analysis reveals that the wild boar-type 1
virus (No. 129) is closely related to existing PRRSVs
derived from domestic pigs based on ORF7
sequences.The percentage of identity between wild boartype 1 virus and seven Korean type 1 PRRSVs analyzed
in 2007-2009 (D163-1, D82-1, V0773, G210, V1294,
KNU-07, G2448) are 97.2~99.0% in ORF7.

References
1. Albina, E., et al. 2000, Vet Microbiol 77, 43-57.
2. Reiner, G., et al. 2009, Vet Microbiol 136, 250-258.
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Conclusions and Discussion
Survey of animal disease in wild life would be important
factor in national animal disease monitoring program to
make sure the disease status in specific territory and to
prove specific disease free in countries. This study shows
that PRRSVs are present in Korean wild boar
populations. The low prevalence rate of PRRSV in the
wild boars suggests that this disease is not endemic in
wild boar populations in Korea.

Poster Sessions

Materials and Methods
Blood samples collected from 292 wild boars from 8
provinces of Korea were submitted to the Viral Disease
Division of Animal, Plant and Fisheries Quarantine and
Inspection Agency during the hunting season in
November 2010 ~ March 2011. Blood samples were
taken by hunters from the heart immediately after the
wild boars had been shot. Anti-PRRSV antibody titers
were determined using a commercially available kit, the
HerdChek PRRS 2XR Virus Antibody Test Kit (IDEXX),
according to the manufacturer’s instructions. Samples
were considered to be positive for PRRSV antibodies if
the ratio of sample absorbance to positive control
absorbance (S/P) was greater than 0.4.RNA was
extracted from each serum sample using an RNeasy mini
kit (Qiagen) according to the manufacturer's instructions.
RT-PCR was carried out using a OneStep RT-PCR kit
(Qiagen) and a PRRSV common primer set derived from
the sequences of ORF7 and the 3’ non-coding region
(NCR) of the VR-2332 and LV strains. The primer set
was designed to detect and differentiate PRRSV types 1
and 2. For sequencing, PCR was performed using
SuperScript™ One-Step RT-PCR with Platinum®Taq
(Invitrogen) with the primers designed to cover the full
ORF7 area according to the manufacturer’s instructions.
The PCR products were cloned into a pGEMT easy

vector system (Promega) and were sequenced using the
GenomeLabTM DTCS-Quick Start Kit (Beckman Coulter)
and a CEQ8000 automated sequencer (Beckman Coulter).
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Genetic diversity of type 2 porcine reproductive and respiratory syndrome virus in Korea

1

EJ Choi1, CH Lee1, JY Song1, YK Shin1, CK Park1, HJ Song2
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Gyeonggido, 430-757, Republic of Korea,choiej@korea.kr. 2College of Veterinary Medicine, Chonbuk National
University, Jeonju, Jeonbuk, 561-756.

Introduction
The high genetic diversity of porcine reproductive and
respiratory syndrome virus (PRRSV) has been an
obstacle to developing an effective vaccine for PRRS.
The genome of PRRSVconsists of at least 9 open reading
frames (ORFs), including ORFs 1a and 1b, ORFs 2a and
2b, and ORFs 3-7. GP5encoded by ORF5 is a commonly
recognized antigen in the animals with an immune
response and has been considered an excellent candidate
protein for a recombinant vaccine. Since the emergence
of type 2 PRRSV in 1993 in Korea, PRRSV has spread
widely.So far, there has been little data available
concerning genetic and phylogenetic analyses of type 2
PRRSV in Korea. More representative samples and more
extensive sequence libraries are needed to better
understand the genetic diversity of Korean PRRSVs.
This study was performed to examine the genetic
diversity of the ORF5 in type 2 PRRSVs originated from
pig farms where wasting and respiratory syndrome had
occurred from 2005 to 2009 in Korea.
Materials and Methods
Tissue samples (lung and lymph node) were collected from a
total of 786 pig farms nationwide where wasting and/or
respiratory signs had been observed between 2005 and 2009:
201 pig farms in 2005, 93 pig farms in 2006, 96 pig farms in
2007, 250 pig farms in 2008, and 146 pig farms in 2009.
Geographical distribution of the 786 farms were as follows;
194 farms in Gyeonggi (GG), 29 in Gangwon (GW), 29 in
Chungbuk (CB), 170 in Chungnam (CN), 65 in Jeonbuk (JB),
30 in Jeonnam (JN), 132 in Gyeonbuk (GB), 50 in
Gyeongnam (GN) and 87 in Jeju (JJ).

Conclusions and Discussion
The analyzed isolates were distributed throughout the
clusters independent of the isolation year or geographical
origin. The results indicate that the genetic diversity of
PRRSVs in Korean pig farms is high and has been
increasing over time.
Table 2. Nucleotide sequence identity of ORF 5 among
PRRSV isolates by isolation year
Year isolated Number of isolates Nucleotides (%)
2005
51
81.7-100
2006
54
83.0-100
2007
20
83.2-100
2008
13
83.5-100
2009
60
81.7-100
Figure 1. Phylogenetic analysis of the ORF5 gene in Korean
type 2 PRRSVs. The phylogenetic tree was constructed with
198 PRRSV isolates from Korea and 57 PRRSV strains
isolated from around the world. The bundle lines indicate
genetic clusters (I, II, III and IV) of Korean isolates. PRRSV
strains are denoted as follows: Name of PRRSV strain/
GenBank accession number/Country name/Collection time or
published yearor Vaccine.
99

41

34
17

Others

98

Japan I
Japan II
Taiwan

62

11
97
8 29

Others
100

50

Table 1. Sequence identity among PRRSV isolates
Number of isolates Nucleotides (%) Amino acids (%)
198
81.4-100
79.5-100.0%
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43
2

Thailand II
Prime Pac DQ779791 USA Vaccine
SP AF184212 Vaccine
China

93

4

Cluster II

4

3

Cluster I

100

23

100

Results
A total of 198 farms were positive for type 2 PRRSV.
The nucleotide sequences encoding theORF5 were
analyzed and compared with those of various PRRSV
isolates published worldwide. The sequence identity of
ORF5 of isolates was 81.4-100% for type 2PRRSVs. In a
phylogenetic analysis of ORF5 sequences, type
2PRRSVs from Korea were mainly classified into four
clusters, respectively. Among the 198 ORF 5 sequences
from type 2 PRRSVs, 44 isolates (22.2%) belonged to
Cluster I, 79 (39.9%) to Cluster II, 60 (30.3%) to Cluster
III, 7 (3.5%) to Cluster IV, and 8 (4.0%) to others.

Thailand I

43

Jsi1 AB175701 Japan 2000
Jam2 AB175690 Japan 2000

3 63
39

81
47

Cluster III
Cluster IV

Others

LV M96262 The Netherlands 1991

0.05
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Genetic diversity of type 1 porcine reproductive and respiratory syndrome virus in Korea
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Introduction
The high genetic diversity of porcine reproductive and
respiratory syndrome virus (PRRSV) has been an obstacle to
developing an effective vaccine for PRRS. The genome of
PRRSVconsists of at least 9 open reading frames (ORFs),
including ORFs 1a and 1b, ORFs 2a and 2b, and ORFs 3-7.
GP5encoded by ORF5 is a commonly recognized antigen in
the animals with an immune response and has been
considered an excellent candidate protein for a recombinant
vaccine. Type 1 PRRSV was first detected in Korea in 2005.
So far, there has been little data available concerning genetic
and phylogenetic analyses of type 1PRRSV in Korea. More
representative samples and more extensive sequence
libraries are needed to better understand the genetic diversity
of Korean PRRSVs. This study was performed to examine
the genetic diversity of the ORF5 in type 1PRRSVs
originated from pig farms where wasting and respiratory
syndrome had occurred from 2005 to 2009 in Korea.
Materials and Methods
Tissue samples (lung and lymph node) were collected from
a total of 786 pig farms nationwide where wasting and/or
respiratory signs had been observed between 2005 and
2009: 201 pig farms in 2005, 93 pig farms in 2006, 96 pig
farms in 2007, 250 pig farms in 2008, and 146 pig farms in
2009. Geographical distribution of the 786 farms were as
follows; 194 farms in Gyeonggi (GG), 29 in Gangwon
(GW), 29 in Chungbuk (CB), 170 in Chungnam (CN), 65
in Jeonbuk (JB), 30 in Jeonnam (JN), 132 in Gyeonbuk
(GB), 50 in Gyeongnam (GN) and 87 in Jeju (JJ).
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Table 2. Nucleotide sequence identity of ORF 5 among
PRRSV isolates by isolation year
Year isolated Number of isolates Nucleotides (%)
2005
0
2006
0
2007
8
95.3-100
2008
55
83.4-100
2009
54
81.6-100
Figure 1. Phylogenetic analysis of the ORF5 gene in
Korean type 1 PRRSVs. The phylogenetic tree was
constructed with 117 PRRSV isolates from Korea and 46
PRRSV strains isolated from around the world. The
bundle lines indicate genetic clusters (I, II and III) of
Korean isolates. PRRSV strains are denoted as follows:
Name of PRRSV strain/GenBank accession number/
Country name/Collection time or published yearor
Vaccine. B. Korean type 1 PRRSV isolates from 2007 to
2009 which belong to cluster I (109 isolates).
Cluster I

99

70
48

H-30-2b FJ705425 Germany 2006
H-45-1a FJ705427 Germany 2005
24

CReSA-2656 GQ451660 Spain 2005

73

CReSA-2987 GQ451668 Spain 2005
HKEU16 EU076704 Hong Kong 2007
Amervac DQ324668 Spain Vaccine

76

8

CReSA-3267 GQ451676 Spain 2006

99

CReSA-2752 GQ451667 Spain 2005

81

CReSA-3256 GQ451672 Spain 2005

62

24

K09-1294 GG
K08-0343 GG

99

45

99

MN-04-09 AY749397 USA 2004
SD-03-15 AY395076 USA 2003

87

EuroPRRSV AY366525 USA 1999
CReSA-2982 GQ451670 Spain 2005

82

Porcilis AY743931 The Netherlands Vaccine

60

01CB1 DQ864705 Thailand 2001

99

LV M96262 The Netherlands 1991

68

NMEU09-1 GU047345 China 2009
H-47-2a FJ705431 Germany 2006
74
7

K08-0323 CN
K09-1218 CN

57

47

K09-1347 GB/K09-1348CN

99

59

08NP103 FJ908075 Thailand 2008
08NP144 FJ908076 Thailand 2008
BJEU06-1 GU047344 China 2006

5

IT15 AY739971 Italy 2004

34

24

IT7 AY739963 Italy 2004

12

IT8 AY739964 Italy 2004
Soz(f2) EU071227 Belarus 2006

99

Soz(f3) EU071228 Belarus 2006

99

VL-3 EU071246 Russia 2006
NB EU071241 Russia 2006

Amino acids (%)
81.0-100.0%

BK EU071231 Russia 2006

39

KH-3 EU071235 Russia 2005

20

IN EU071237 Russia 2005
99
89
45
19

Conclusions and Discussion
The analyzed isolates were distributed throughout the
clusters independent of the isolation year or geographical
origin. In conclusion, our results indicate that the genetic
diversity of PRRSVs in Korean pig farms is high and has
been increasing over time.

Obu-1 DQ324676 Belarus 2005

34

Table 1. Sequence identity among PRRSV isolates
Nucleotides (%)
81.6-100

Cluster III

K08-0274 CN

67

9

15

Number of isolates
117

Cluster II
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93

87

K08-0502 GG

35
59

BT-2 EU071247 Russia 2006
PMP EU071243 Russia 2006
ND-3 EU071249 Russia 2006
VSH EU071250 Russia 2005

BLG EU071232 Russia 2006
RS EU071230 Russia 2005
MB-2 EU071238 Russia 2005

55
44
39

8

SHV EU071236 Russia 2006
TM-2 EU071244 Russia 2005
GK EU071251 Russia 2005
VR EU071233 Russia 2005

20
12
16

NV-3 EU071242 Russia 2006
KH-2 EU071234 Russia 2005
VR2332 AY150564 USA 1990

0.05
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Results
A total of 117 farms were positive for type 1 PRRSV. The
nucleotide sequences encoding theORF5 were analyzed and
compared with those of various PRRSV isolates published
worldwide. The sequence identity of ORF5 of isolates was
81.6-100% for type 1 PRRSVs. In a phylogenetic analysis of
ORF5 sequences, type 1 PRRSVs from Korea were mainly
classified into three clusters, respectively.
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Application of benchmarking system for analyzing effects of PRRS virus on various herd productivities
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1
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2
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Introduction
Previous studies reported thatan annual estimated loss
due to PRRS in Japan to be $280 million1 which included
losses due to reproductive failure and respiratory
syndromes. However, the effects of PRRS virus status on
the performance of the herd-level productivities were not
well investigated. Therefore, we investigated the
association of PRRS on herd productivities by using
benchmarking system (PigINFO), which we developed
in 20112 .
Materials and Methods
The targeted population was 52 farrow-to-finish herds
which were the clients of the authors. Production
variables from these herds were calculated in 2010, using
PigINFO. Variables used for this study were
postweaning mortality (POWM), preweaning mortality
(PRWM), pig born alive per sow (PBA), litter per mated
femaleper year(LMFY), farrowing percentage (FP), and
carcass-based feed conversion rate (FCR). Herds which
were PRRS negative by both PCR and ELISA were
defined as negative. Herds which were positive by one of
these tests were defined as positive. The effects of PRRS
status on productivities were investigated by comparing
means of the above variables between 2 groups. The
differences in productivities between groups were further
evaluated for their financial effects using simulation
techniques included in PigINFO program. A hypothetical
farrow-to-finish herds with 300 female inventory was
used for estimating improvement of crude income per
year by eradicating PRRS.
Results
Seven herds were PRRS negative and 45 herds were
positive. PRRS negative herds had 2.9% lower POWM
compared to those in PRRS negative herds although no
significant difference was observed in PRWM, PBA,
LMFY and FP (Table 1). PRRS negative herds had 0.3
lower FCR compared to positive herds (Table 1) which
indicated that PRRS negative herds had better feed
efficiency. From the simulation models, 2.9% increase of
POWM and 0.3 decrease of FCR accomplished by PRRS
eradication can contribute to $37,500 and $80,000,
respectively, increase in crude profit per year for a
farrow-to-finish herd with 300 female inventory.
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Table 1. Comparisons of mean production variables
between PRRS negative and positive herds
Production variables
Postweaning mortality, %
Preweaning mortality, %
Number of pig born alive
Litter /mated female/ year
Farrowing percentage, %
Feed conversion rate (carcass)
**P<0.05, ***P<0.01

PRRS status
Negative
3.2***
7.1
11.18
2.37
84.7
4.88**

Positive
6.1
7.7
10.75
2.38
86.8
5.18

Conclusions and Discussion
The present result showed presence of PRRS virus had
significant effects on farm productivities represented by
POWM and FCR. PRRS caused respiratory syndromes
resulting in higher mortality in postweaning stage. PRRS
also decreased growth performance as characterized by
FCR and the estimated economic loss due to deteriorated
FCR was higher than those by POWM. Therefore,
farmers need to be careful for PRRS even in the absence
of clinical signs.
Association was not identified between PRRS and
reproductive parameters. This may be due to 1) limited
sample size in this study; 2)virus was not active in sow
population during this study period; 3)the virus types in
this study may have less impact on reproductive
performances. We are now increasing number of herds
that participate in this benchmarking system with
collaboration of the Japan Associations of Swine
Veterinarians and will try to initiate other research on
many other productivity variables.
References
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Introduction
Production Animal Disease Risk Assessment Program
(PADRAP) is an epidemiologically based tool to
determine and manage the risk factors for PRRS in
breeding or growing pig herds. This study shows the
implementation of such a program in the PRRS Area
Regional Control (ARC) project in Jeju, Korea.
Materials and Methods
A total of 32,000 heads, representing 6.4% the total
number of Jeju pig population was included in this
survey. Fifteen farms which were included into the J-PAP
(Jeju PRRS Area Regional Control project) were
included into the study. To ensure objective evaluations
the PRRS Risk Assesment was conducted by field
veterinarians, from May 26th to 31st. The results of the
survey were entered into PRRS Risk Assessment v2.3.
Results
The overall risk factors ranged from 24.6 to 44.6. The
internal risk factors range from 15.8 to 40.4 and 24.7 to
49.7 for external risk factors.
Figure 1. Fifteen farms in a benchmarking quadrant
against each other.
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Conclusion
Based on the results of the risk assessment of individual
farms, Jeju field veterinarians visited with the farm
owners and provided education and initiated a process to
discuss and agreeon control measures in individual
farms(in particular, quarantine of animals before
introduction into the pig herd). In addition, well-made
control measures will be shared between farms, PRRS
Risk Assessment is a starting point to reduce the risk of
PRRS virus circulation within and between farms. It also
facilitates a platform for communication where farms can
learn from each other and thus improve their farm
management. As it is applied in the PRRS ARC
Projectsin the US, it will also be a basic tool to improve
farm management on Jeju to support the PRRS ARC
project in this island as well.
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External Risk Index

55

Discussion
The fact that all the evaluated farms work as farrow to
finish operations was found to be the most important
internal risk factor. The second most important internal
risk factor is the lack of regular PRRS disease
monitoring in the assessed farms. The introduction of
pigs into the farms was seen to be the most important
external risk factor followed by vehicle movement
outside the farms, shipping platforms and distance from
neighbouring pig farms.
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N-linked glycosylation of GP5 of porcine reproductive and respiratory syndrome virus is critically important for
virus replication in vivo
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Department of Swine Infectious Diseases, Shanghai Veterinary Research Institute, Chinese Academy of Agricultural
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Introduction
N-linked glycosylation of the GP5 protein is involved in
diverse functions such as virus infectivity, receptor
binding and immune response. Previous studies have
shown that loss of glycans in the PRRSV GP5 protein
can severely reduce or abolish engineered virus
infectivity in MARC-145 cells or PAM1,2. Critically, the
previous studies on ablation of glycosylation of the
PRRSV GP5 protein did not address whether the
removal of the glycosylation per se or the associated
structural changes in GP5 accounted for the observed
growth
defective
phenotypes.
Therefore,
we
hypothesized that the reported deleterious effects on
growth of PRRSV associated with glycan ablation can be
complemented by differences in the way in which the Nglycosylation sites are abolished.
Materials and Methods
The infectious PRRSV cDNA clone pAJXM was the
backbone for all the GP5 glycosylation sites mutation
constructs used in this study. The amount of infectious
particles was determined by calculation of the TCID50.
Viral RNA was extracted from supernatants and sera and
was quantified by real-time RT-PCR. Three groups of
Four-week-old PRRSV-free piglets were injected
intramuscularly with 106 TCID50 of vAJXM,
vJGP5N44K, and vJGP5N35/44/51S, respectively, and
another group was mock-infected. PRRSV-specific
antibody responses were analyzed in serum using a
commercial ELISA kit. Neutralization assays were
performed
using
the
fluorescent
focus
neutralizationassay to detect the presence of anti-PRRSV
neutralizing antibodies.
Results
These results showed that 1) mutation of individual
glycosylation sites at N30, N35, N44, and N51 in GP5
does not affect infectious virus recovery and virus
infectivity (data no shown). 2) Multiple mutations of
glycosylation sites in GP5 do not affect virus viability
but decrease virus infectivity (data no shown). 3) No
viremia or antibody response was detected in pigs
infected with a mutant with deletion of all N-glycans in
GP5, which suggests that N-glycosylation of GP5 is
critically important for virus replication in vivo (Table1
and Figure 1,).4) Deletion of the N44-glycan in GP5
affects the sensitivity of the virion to antibody
neutralization, but does not affect the immunogenicity of
the neutralization epitope or the specificity of the
antibody raised to wild-type PRRSV (Figure 1).
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Table 1. Virus titers of serum samples from vAJXM,
vJGP5N44K and vJGP5G30S-infected pigs at the
indicated times.

Figure 1. Kinetics of neutralization antibody response to
homologous viruses

Conclusions and Discussion
Multiple mutations of glycosylation sites in GP5 do not
affect virus viability but decrease virus infectivity. Nglycosylation of GP5 is critically important for virus
replication in vivo
References
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Introduction
Multiple projects aiming to control or eliminate PRRSv
from specific regions in North America have been
initiated. An important challenge for these efforts is the
re-infection of pig herds due to the area spread.
Research has demonstrated that PRRS modified live
virus (MLV) vaccine significantly reduces the duration
of shedding in pigs previously infected with wild-type
PRRSv.1,2The purpose of this study was to evaluate
PRRSv MLV vaccine as a tool to reduce viral shedding
in infected populations of growing pigs raised under
large commercial conditions.

compared to the challenge-control group and shorter
duration of shedding (Table 1). Moreover, the challengevaccine group had a significant reduction in the
cumulative PRRSv shed in the air during the 118 days
(data not shown).

Materials and Methods
The study composed of two rooms of 1,000 pigs each.
Rooms had separate air spaces and strict scientifically
validated biosecurity protocols3 were implemented
between rooms. Ten percent of pigs in each room were
IM inoculated at 6 weeks of age with 2mL of PRRSv
RFLP pattern 1-18-2 at 107 TCID50/ml. At 8 and 36 days
post inoculation (dpi), all pigs of the challenge-vaccine
group were IM vaccinated with 2 mL of Ingelvac ® PRRS
ATP (Boehringer Ingelheim Vetmedica, Inc.). Pigs in the
challenge-control group were placebo-inoculated. Blood
and oral fluid samples were collected from each room at
0, 8, 36, 70, 96 and 118 dpi for PRRSv RNA detection
using PCR. PRRSv-antibodies were also screened from
blood serum samples with ELISA test. Tonsil scraping
samples were collected from both groups at 70, 96 and
118 dpi and tested by PCR. Air samples were collected
using liquid cyclonic collectors4 (Midwest MicroTek,
Brookings, SD) 6 times per week from 0 to 118 dpi and
were tested for PRRSv RNA using qPCR assay. The
Fisher’s exact test was used to compare serum ELISA
and PCR, oral fluids PCR and tonsil scrapings PCR. The
frequency of air positive days was compared by the
McNemar’s test and the RNA copies/ml of air positive
days was compared by the Mann-Whitney-Wilcoxon test.

* indicates significant difference (P ≤ 0.05).

Table 1. PRRSv RNA detected in air samples
Challenge-control
8

Challenge-vaccine

RNA copies/mL
95% C.I.
Positive days

4.3 x 10
(2.6x108, 6.1x108)
31

4.5 x 108
(2.7x108, 8.1x108)
17*

Last positive day

70

45

Conclusions and Discussion
This study reports for the first time the use of MLV
vaccine as a tool to reduce PRRSv shedding by oral
fluids and aerosols. Despite the limitations of the study,
results support that vaccination of infected growing pig
populations with MLV is a potential method to enhance
the success of PRRSv regional control. Additional
studies using different PRRSv isolates and field
conditions are needed.
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Results
Pigs in both groups were PRRSv PCR and ELISA
negative before the inoculation. MLV was not detected
in serum, oral fluid, tonsil or air samples collected from
the challenge-control group. There was no significant
difference between groups in the duration and magnitude
of viremia and seroconversion and in the proportion of
PCR-positive tonsil samples. However, the challengevaccine group had significantly lower proportion of
PCR-positive oral fluids at 36 dpi. The challenge-vaccine
group had significantly less PRRSv shed in aerosol
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Evaluation of airborne shedding of modified-live PRRS virus from growing pigs
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Introduction
Swine practitioners have been successful eliminating
PRRS virus (PRRSv) from breeding herds by
implementing herd closure-homogenization protocols to
generate PCR-negative weaned pigs.1 A large proportion
of these negative pigs are vaccinated with PRRS
modified-live virus (MLV) vaccine since they are raised
in high pig density areas where transmission of wild-type
PRRSv from neighboring farms is a frequent event. 2
Vaccination of these populations has shown to improve
performance in the face of wild-type virus infections.3
Some questions exist regarding the potential
transmission of PRRS MLV from vaccinated to negative
populations. The objectives of this study were to evaluate
the magnitude and duration of airborne shedding of
PRRS MLV vaccine from growing pigs under
commercial conditions and to assess the ability of a basic
biosecurity protocol to prevent PRRS MLV to be
transmitted to non-vaccinated growing pigs raised in the
same facility.
Materials and Methods
A total of 3,347 PRRSv negative weaned pigs were
housed in a tunnel ventilated double-sided wean-to-finish
barn in Southwestern Minnesota, USA from March-June
2011. Pigs were split between 2 rooms with separated air
spaces. Pigs in room A were intramuscularly vaccinated
with 2 mL of Ingelvac® PRRS MLV (Boehringer
Ingelheim Vetmedica Inc.) at 3 weeks of age. Pigs in
room B were not vaccinated and kept as negative
controls. Thirty serum samples and 6 oral fluids were
collected weekly from each room and tested by ELISA
and PCR. The biosecurity protocol implemented between
rooms consisted of visiting the non-vaccinated group
first and a change of boots before entering the vaccinated
group. If it was necessary to then return to the nonvaccinated room, boot and coverall changes were
preceded by a shower.A total of 10 air samples were
collected daily from in or around the barn for 29 days
post-vaccination (DPV). Four collection points were
selected inside the barn 1 m above vaccinated pigs, 4
samples were collected directly outside the pit fans, and
2 samples were collected outside the barn 1 mile away
from the site in the down wind direction for the day.
Cyclonic collectors (Midwest MicroTek) were used as
described by Dee et al .to collect all air samples.4 Air
samples were tested by qPCR.
Results
Monitor pigs from both groups tested PRRSv PCR and
ELISA-negative at the time of vaccination. PRRSv RNA
was detected in serum from 2 to 50 DPV in vaccinated
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pigs housed in room A. PRRSv RNA was detected in
oral-fluids from 2 to 77 DPV in vaccinated pigs in room
A. PRRSv RNA was detected in air samples at all 3
sample collection distances. At 1 mile down wind, only
1/58 samples tested PCR-positive (1.7%), and that was
detected on 10 DPV. Outside of the pit fans it was more
frequent, at 6%, with the last positive sample occurring
on 13 DPV. Inside the room PRRSv RNA was detected
in 5%, with the last positive sample occurring on 6 DPV.
The concentration of PRRSv RNA detected was less than
4 logs in all samples, low enough that samples could not
be sequenced. Non-vaccinated pigs remained PCR and
ELISA-negative through the entire study.
Conclusions and Discussion
It is possible that oral-fluid PCR testing will allow
detecting PRRSv for a longer period after infection
compared to serum testing. Previous studies have
detected RNA from wild-type PRRSv up to 70 days post
inoculation,5 but in this case the last positive air sample
detected by day 13. The biosecurity protocol implemented
between rooms and the relatively low level of airborne
shedding of PRRS MLV resulted in the lack of
transmission from vaccinated to non-vaccinated pigs
during 112 DPV.
References
1. Dee SA, Philips RE. JSHAP 7(5):237-239. 1999.
2. Lager KM, et al. JSHAP 10:167-170. 2002.
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A methodical approach to PRRS management, a success story of production improvements
Arturo Oropeza-Munoz, MVZ, M Sc.1, John Kolb DVM, M Sc.ABVP1
Boehringer Ingelheim Vetmedica Incorporation Swine division, Saint Joseph MO, United States
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Introduction
Porcine Reproductive and Respiratory syndrome Virus
(PRRSv) continues to be a major pathogen that impacts
the swine industry.The PRRSvirus is known to have a
wide range of impact on breeding herd and growing pig
performance (1). A 26,000 sow system had been affected
by outbreaks of PRRSv infections throughout several
years, and traditional strategies of gilt isolation, virus
inoculations and herd closures achieved unacceptable
levels of success for managing disease and production
performance. The objective of this project was to
improve the reproductive and growing pig performance,
through strategic use of PRRS modified live vaccine
(MLV), herd closure, and flow management. The
duration of this project was from January 2009 through
May of 2011 in two phases.

SOW FARMS

Pigs Wn/sow
farrowed, all
sow farms

Baseline

Phase I

9.2

9.66

Achieved
difference

+0.44 *

Phase II

10.03

Achieved difference

+0.83*

SPC*

Table 2. Nursery performance, significant change in
process behavior
NURSERIES

Baseline

Phase I

Achieved
difference

Phase II

Achieved difference

Average Daily
Gain(Lb/d)

0.763

0.93

0.1703*

0.988

0.225*

Mortality (%)

5.62

3.393

-2.226*

2.124

-3.5*

SPC*

Table 3. Finisher performance, significant change in
process behavior
Baseline

Phase I

Achieved
difference

Phase II

Achieved difference

Average Daily
Gain (Lb/d)

1.64

1.7

+0.06*

1.74

+0.10*

Mortality (%)

2.96

2.21

-0.75*

2.22

-0.74*

COMMERCIAL
FINISHERS

SPC*

Conclusions and Discussion
A significant improvement in reproductive and growing
pig performance was achieved by a well defined process
that included the strategic use of Ingelvac PRRS MLV.

Results
Significant improvements were achieved in both
reproductive and post-weaning performance. Results are
described in Tables 1-3 below.
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Materials and Methods
Animals:
The system had 26,000 sows housed in 12 sow farms,
70,000 pigs in two nursery flows, 64,000 finishing pigs
in three finishers; 16,000 pigs in two wean to finish
farms, gilt development and isolation. The rest of the
pigs were finished at another location. In addition, these
animals were positive to Mycoplasma, PRRS and SIV.
Phase 1 occurred the first 18 months post-vaccination
and Phase 2 was the following 10 months. The project
protocols were:
Interventions:
1] Sow herd closure for approximately 170 days; 2]
Whole herd vaccination with Ingelvac® PRRS MLV
(Boehringer Ingelheim Vetmedica, Inc, St. Joseph, MO)
4 weeks after closures, and again 30 days later, followed
by quarterly sow herd vaccinations; 3] Vaccination of
suckling pigs at approximately 15 days of age followed
by a second dose of vaccine three weeks later during the
nursery stage; 4] Flow management: managing rooms all
in/all out, and when possible entire barns emptied,
washed and disinfected; 5] Cessation of intentional
exposure to wild-type PRRS viruses.
Production performance was monitored using Statistical
Process Control methodology (SPC).

Table 1. Sow performance, significant change in process
behavior
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Differental virus tropism for peripheral blood mononuclear cells and production of early cytokines in pigs
inoculated with porcine reproductive and respiratory syndrome virus: correlation with pathogenicity
Yaxin Wang, Yanjun Zhou, Yifeng Jiang, Jianping Zhu, Yanzhao Xu, Wu Tong, Guangzhi Tong
Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sxiences, Shanghai 200241,
China, gztong@shvri.ac.cn
Introduction
PRRScontinues to be one of the most important diseases
to swine industry worldwide. Proinflammatory cytokines
are believed to play an important role in porcine
respiratory disease. However, if cytokine levels become
excessive, tissue damage and even death of the host can
occur.PRRSV has a highly specific tropism for cells of
the monocyte / macrophage lineage, which are essential
for immune function. The “high fever syndrome”
characterized by high fever, high morbidity and mortality
emerged in 2006 in China1. In the present study,highly
pathogenic PRRSV(HP-PRRSV) strain HuN4 and its
attenuated live vaccine strain HuN4-F1122were used to
illustrtae the correlation of altered virus tropism for
different types of peripheral blood mononuclear cells
(PBMCs) and production of early cytokines with
pathogenicity in piglets.
Materials and Methods
Five piglets were vaccinated with HuN4-F112. Other 5
piglets were inoculated with DMEM. At day 28 post
vaccination, each of piglets was challenged with HuN4
strain. Blood samples were collected for detection of
virus loads and cytokine production. For dual-color
immunofluorescence staining and flow cytometry, MAbs
directed against different cell-type-specific surface
molecules were used to determine the phenotypes of
PRRSV infected mononuclear cells. And MAb specific
for PRRSV N protein and Alexa Fluor® 488 goat antimouse IgG were used for detection of PRRSV antigens
in infected cells.Serum viral loads were detected by
Quantitative TaqMan® RT-PCR assay. The levels of
cytokines in serum samples were determined using
commercial ELISA kits. One-way ANOVA was used to
evaluate significant difference among groups through
LSD test and Dunnett (double side) test.
Results
Lower virus loads were detected in serum samples from
vaccinated piglets prior to challenge as compared
withchallenged vaccinates and controls. For the levels
of7 cytokines (IL-1β, IL-4, IL-6, IL-8, IL-10, TNF-α and
IFN-γ) in serum samples, data showed that HPPRRSVstrain HuN4 induced earlier occurrence and
higher levels of inflammatory cytokines in infected
piglets. By dual-color flow cytometry, PBMCs were
tested for their susceptibility to PRRSV. During the first
7 DPI, higher positive rates of CD3, CD4 and CD8 T
lymphocytes, B lymphocytes and monocytes were
demonstrated in vaccinated alone piglets than all
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challenged piglets. We also found that the inflammatory
cell subpopulation in challenged alone piglets was much
larger than other piglets and peaked at 5 DPI. And in
vaccinated piglets or vaccinated + challenged piglets, the
inflammatory cell subpopulations were rare at all time
points examined.
Conclusions and Discussion
In the present study, we compared HP-PRRSV HuN4
strain with its attenuated live vaccine strain HuN4-F112
regarding serum virus loads, susceptibility of PBMCs to
viruses and production of cytokines. Production of
inflammatory mediators (IL-1,IL-4, IL-6, TNF-α) in the
peripheral blood of challenged piglets were significantly
higher than other two groups. Enormous inflammatory
cell subpopulations appeared in challenged piglets but
not in other two groups. Chronic inflammation can lead
to major organ dysfunction due to abnormalities in tissue
architecture and replacement by non-functional fibrous
tissue3. Thus, it is clear that HP-PRRSV infection
induced severe inflammatory cell infiltration in
challenged piglets, causing high fever and death. After
extensive cell culture passages, HuN4 strain has become
an attenuated live vaccine strain HuN4-F112 by
alteration of its tropism for different types of PBMCs and
loss of the characteristic of causing severe inflammation
in infected piglets. Results obtained above indicate that
alteration of virus tropsim for PBMCs and modification
of host cytokine production may correlate with
pathogenicity of HP-PRRSV in piglets.
References
1. Tong, G. Z., et al.: 2007, Emerg Infect Dis 13:1434-6.
2. Tian Z.J., et al. :2009, Vet Microbiol 138:34-40.
3. Ferrero-Miliani, L., et al.: 2007, Clin Exp Immunol
147:227-35.
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Control and stabilization of a highly virulent PRRS field strain from a
2,400 head sow herd using Ingelvac®PRRSMLV
C Schelkopf1, N Garbes1, C Pollard1, B Payne2
Bethany Swine Health Services, Sycamore, IL, United States
2
Boehringer Ingelheim Vetmedica, Inc, St. Joseph, MO, United States
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Introduction
A 2,400 sow herd was infected with a new, highly
virulent strain of PRRSv in fall 2010. Previous case
studies have shown the effectiveness of sow herd
vaccination as a tool to control and stabilize sow herds
against a field virus.1,2 This case demonstrated control
and stabilization of a highly virulent strain of PRRS
using a PRRS MLV vaccination protocol.

References
1. Miller, B., et al. 2011 Use of Ingelvac® PRRS MLV to
stabilize a farrow to finish herd dually infected with
both NA and EU PRRS field strains.42nd annual
AASV proceedings. p113.
2. Harding, A., et al. 2011, The use of Ingelvac PRRS
MLV in a protocol to control and eliminate NA strain
of PRRS virus in two large breed to wean sites as part
of an area regional control project. 42nd AASV
proceedings. p307.
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Results
The PRRS PCR and sequence results are shown in Table 1.

Conclusions and Discussion
The TTNP was determined to be 211 days. The sow herd
has remained stable. Herd closure, vaccination with a full,
2 ml dose of Ingelvac® PRRS MLV on d 0, 32, and 76 of
herd closure, and internal biosecurity were able to
control and stabilize this herd to the highly virulent strain
of PRRSv.
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Materials and Methods
A 2,400 head, breed-to-wean sow herd in the Midwest
United States became infected with a highly virulent 1-44 strain of PRRSv in November 2010. Previous to the
infection, sows were PRRS ELISA positive from a
previous, unrelated, infection but, both sows and weaned
pigs were PRRS PCR negative. Following the 1-4-4
outbreak, a “load, close, and homogenize” protocol was
implemented. Cull sows were marketed prior to herd
closure. PRRS naive gilts (n=558, 30-39 weeks of age)
were loaded into the sow herd on day 0. The herd closed
on day 0, 9 days post confirmation of infection. On
days 0, 32 and 76all swine, excluding suckling pigs,
were vaccinated with full doses, 2 ml, of Ingelvac®
PRRS MLV intramuscularly. Gilts offsite were also
vaccinated on day 0 and 32. They entered the site on day
46. Strict internal biosecurity and McRebel™ protocol
were implemented along with continued external
biosecurity. Serum or tail blood swabs were collected
(described in Table 1) from 1 week old piglets, pooled in
groups of 5 and tested on PRRS PCR. Subsets of samples
that tested positive PCR were sent to a sequencing
laboratory and the ORF 5 region of the genome was
sequenced. Time to negative period (TTNP) was
determined to be the period from day 0 to the first PRRS
PCR negative in a series of 4 PRRS PCR negative tests.
Vaccinated gilts (43-49 weeks of age) from on off-site
breeding project were entered into the sow herd on day
220.

Table 1. PRRS PCR and Sequence results based on days
post 1st inoculation (DPI)
Date
DPI
# Pos/#Pools (% positive)
Nov 15, 2010
-9
2/5 (40%)*
Mar 2, 2011
98
0/0 (0%)
Mar 15, 2011
111
4/6 (66.7%)*
Mar 29, 2011
125
0/6 (0%)
Apr 18, 2011
145
0/0 (0%)
May 2, 2011
159
1/6 (16.7%)*
May 16, 2011
173
2/6 (33.3%)
Jun 1, 2011
189
2/6 (33.3%)
Jun 23, 2011
211
0/6 (0%)
Jul 6, 2011
224
0/5 (0%)
Jul 20, 2011†
238
0/2 (0%)
Aug 9, 2011†
258
0/2 (0%)
*Field virus sequenced
†Tail swabs from due to wean pigs
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Effect of vaccination of Ingelvac PRRSMLV in a 860-sow farm in East China
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HJ pig farm, Hefei 231261, China
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Introduction
Porcine reproductive and respiratory syndrome (PRRS),
is economically the most important disease in swine,
affecting the pig industry worldwide(1).Epidemiologic
studies show that PRRS is endemic in most pig farms in
China and causing high losses. Vaccination has been
proven to be an effectivemeasure to control the disease (2).
In this study, the effect of Ingelvac® PRRS MLV
vaccinationon production parameters in nursery in a
Chinese pig farm affected by PRRS was evaluated.
Materials and Methods
A single-site farm with 860 sows in Anhui province of
East China had been suffering from high mortality in
nusery since 2009. Piglet vaccination for PCV2
(CircoFLEX®, 1ml) and M.hyo(from a local company)
were implemented in order to reduce the loss in February
2010. The morality was reduced from about 20% to
about 10%. However, the respiratory symptoms like
coughing and abdominal breathing were still present as
well as fever and anorexia. Nursery pigs at 5-8 weeks of
age were affected most. Samples from lungs, tonsil,
kidney and lymph nodes and other organs were collected
from 10 sick pigs for PCR analysis. Blood samples were
tested for CSFv, PRRSv and PCV2 and the result showed
that 7 of the 10 samples were positive for PRRSV while
for classical swine fever and PCV2 all samples were
negative.
In June 2011, a side-by-side, double-blinded trial was
conducted in two farrowing batches of piglets.For each
batch one group (Vac) at the age of 10 days was
vaccinated with Ingelvac® PRRS MLV (2ml.), while the
other group (Control) was injected with saline (2ml). The
2 groups were kept in seperated houses and similar
management like feeding, temprature and medication
was applied to both groups. For both groups,
CircoFLEX® was injected at 14 days of age; M.hyo
vaccine was injected at 21 days of age; CSF vaccine as
injected at 28 and 60 days of age. Morbidity, mortality,
and average daily weight gain (ADWG) were recorded
from 35 days of age up to 70 days of age.
Results
The performance of the two treatment groups is shown in
Table 1.
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Table 1. Production performance (from 35 to 70 days of
age)
Vac

Control

Diff.

Pigs (n)

456

456

0

Morbidity (%)

4.17

15.57

-11.40

Mortality (%)

1.97

8.55

-6.58

ADWG (g/d)

435.5

390.5

+45

Discussion
Like many pig farms in China, this farm in Anhui
province had high losses in the nursery phase and tried to
resolve the problem by introducing PCV2 and M.hyo
vaccines. Those two vaccines had an impact on
performance already but PRRS was still causing huge
losses. In this case Ingelvac® PRRS MLV vaccination has
shown (on top of the regular vaccination program) to be
an effective tool in PRRS control and successfully
reduced the loss in nursery. After the evaluation of the
trial the farm started to use Ingelvac® PRRS MLV in
sows (mass vaccination of all breeding animals every 3
month) and pigs (vaccination at 10 days of age) as a tool
to control PRRS.
References
1. Zimmermann, J. (2006) Proc.19th IPVS, Copenhagen,
1:18-25
2. Voglmayer, T et al.; PRRSV eradication in a closed
breeding unit without interruption of production by
means of application of a MLV vaccine and herd
closure; Tierarztl Prax 2006; 34: 241-8
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Introduction
Porcine respiratory and reproductive syndrome Virus
(PRRSv) is capable of causing respiratory symptoms and
reproductive disorders. It has been confirmed that highly
pathogenic strains of PRRSV are the cause of "high
fever" disease in China since 2006. PRRS modified live
virus (MLV) vaccination of pigs is an effective tool to
control PRRS. The present case report compares the
efficacy of Ingelvac® PRRS MLV and other domestic
PRRS vaccines in PRRS control.
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Sucking piglets alive rate
Nursery piglets alive rate
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Figure 2. Litter size and viable piglets thru time
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Discussion
This study demonstrates that Ingelvac® PRRS MLV was
an effective measure to control PRRSV. It also
demonstrates that Ingelvac® PRRS MLV is cross
protective to HP-PRRSV strains which was also shown
previously [1].
References
1. Zhang JW and Yuan SS et al. (2008) International
PRRS Symposium. P274.
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Results
Seen from the production record of this farm from
August 2010 to September 2011, it was clinically stable
until the PRRS vaccine was changed to a different strain
(Figure 1). Culling and mortality was high in February
caused by PED and so was it in March. After changing to
a domestic PRRSV vaccine, the survival rate of nursery
went down to 77.3% among April and July. When
Ingelevac® PRRS MLV was given from June, survival
went up to 92.9%. The sucking piglets and nursery pigs
turned to clinical stability later on again. The same trend
was seen in litter size and viable piglets (Figure 2).

100.00%
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Materials and Methods
The study was conducted in an 1800 sow 2-site
production system. The nursery pigs are transferred to
grower & finisher site at about 70 days of age. The
breeding herd was vaccinated against CSFV, FMDV,
PRV and PRRSV. Ingelvac® PRRS MLV was introduced
in August 2008. Pigs were vaccinated against CSFV,
PRV and PRRSV (MLV).
In February 2011, the farm was hit by PED. The culling
rate and mortality among sucking piglets was high this
time. HP-PRRSV was also present in this farm
confirmed by lab diagnoses. The farm changed the
PRRSV vaccine to a domestic one (strain JXA1)
between March and May. During this period, the farm
experienced another outbreak of PRRS where 5-10% of
15-day old piglets showed fever and respiratory
symptoms. Nursery pigs at about 35 days of age also
showed fever, anorexia, wasting, labored breathing and
viremia, the incidence of which was between 30% and
40%. About 80% of the pigs had swollen joints with
neurological symptoms. Laboratory diagnosis in May
indicated that the major problem in the farm was HPPRRSV.
The farm decided to shift back to Intevac ® PRRS MLV
given at 14 days of age. No changes were made for other
vaccines.

Figure 1. Farrowing rate, pre-wean and nursery mortality
thru time

IPVS 2012 KOREA
VP-695

|Virology & Viral Diseases-PRRS|
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Introduction
Since the late 80´s, when the porcine reproductive and
respiratory syndrome (PRRS) was first recognized, it has
been the cause of important economic lost all over the
world due to the lack of an efficient treatment against the
virus. On the other hand, Glycyrrhizic acid (GA) is the
most important saponin of licorice root which has been
used as anti-inflammatory, anti-ulcer, anti-tumor, antiviral1,2, for many years1. The antiviral activity has been
proved with efficacy against herpes simplex virus,
Newcastle virus, Epstein-Barr virus, Hepatitis virus,
SARS-coronavirus, flaviviruses, influenza A virus,
pseudorabies virus and human immunodeficiency virus3,4.
The aim of this investigation was to study the effect of
GA solutions on uninfected and PRRS virus-infected
cells in culture. The results are of great importance
because they represent the first step to establish an option
to treat infections by PRRS.
Materials and Methods
MARC cells were used and maintained in RPMI medium
(10% fetal bovine serum (FBS) at 37 ºC and 5% CO2.
PRRS strain VR 2332 was a gift from Laboratorios AviMex, S.A. de C.V. For cytotoxicity determination,
3500 cells per well were placed in 96-well culture plate;
when confluent the medium was replaced with fresh one
(2% FSB). Then, the solutions of GA at different
concentrations (1-30 mg/ml and 0.1-0.9 mg/ml) were
added. These solutions were prepared in RPMI medium
and sterilized by filtration. 100 l of each concentration
were added (8 wells per concentration) to analyze the
sensitivity of the cells to the drug. The observation of the
plate was done at 24, 48, 72, 96 and 144 h. At this final
time, trypan blue staining or MTT assay were performed
in order to verify cell viability. The inhibition of the
cytophatic effect was evaluated as follows: when MARC
cells in 96-well plate reach confluence, the culture
medium was replaced with 100 l of maintenance
medium and 100 l of serial dilutions of virus (106/ml
TCID) in RPMI were added. The plate was kept at 37 ºC
for 1 h. After this time, the cells were treated with GA
solutions at concentrations 0.1-0.9 mg/ml and maintained
for 144 h at 37 ºC and 5% CO2. Controls in all assays
described before were done (n= 6).
Results
GA solutions were cytotoxic in the range 1-30 mg/ml
because the cells exhibited vacuoles and syncytium
formation. In the further assays concentrations between
0.1-0.9 mg/ml were used. The cytotoxicity of GA was
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below 0.5 mg/ml and EC50 was 0.52 mg/ml. The
selectivity index was 0.96.
Conclusions and Discussion
The selectivity index was relatively low (0.96). Crance et
al., 2003, reported selectivity index values of 6-13 for
viruses of the Flaviviridae family4. They proved four
antivirals, in spite of GA showed a low selectivity index
among them, it was a potent inhibitor of all flaviviruses.
For SARS-associated coronavirus the selectivity index
was >8.33. In our work although GA exhibited a low
selectivity index, it showed inhibition of the replication
of PRRS, as was verified by the trypan blue staining and
MTT assay. It is important to point out that selectivity
indices of a compound could be moderately influenced
by the strain of virus tested. To our knowledge it is the
first time that GA is proved against PRSS in cell culture,
and also the results are of great importance because
replication was inhibited. Now our group is conducting
assays in order to study the activity of GA in vivo.
References
1. Fenwick GR et al.: 1990, Food Chem 38: 119-143.
2. Obolentseva GV et al.: 1999, Pharm Chem J 33: 2431.
3. Cinatl J et al.: 2003, The Lancet 361: 2045-2046.
4. Crance JM et al.: 2003, Antiviral Res 58: 73-79.
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A model study demonstrating the effectiveness of Pulmotil (Tilmicosin) for the control of swine respiratory
disease in swine co-infected with M. hyopneumoniae and PRRSV
Meghann Pierdon, VMD1, Thomas Campi, DVM, MPVM1 Ginger Pelger, DVM1, Lyle Kesl, DVM Phd2
Elanco, Greenfield, IN US1, Veterinary Resources, Ames, IA USA2
Introduction
Swine respiratory disease (SRD) is caused by bacterial
and viral infections. Pulmotil® antiviral activities have
been studied with PRRSV. Studies indicated that
Pulmotil® reduced the number of viral particles in
circulation and the severity of the disease in
experimentally infected nursery pigs (1,2) and in
naturally infected sow herds (3,4). The work of Thacker,
et. al. reported that the pathological effect of PRRSV was
potentiated by co-infection with M. hyopneumoniae
during experimental infection(5). Furthermore, single
inoculation with PRRSV had a transient effect on the
lungs and pig challenged only with M. hyopneumoniae
failed to show clinical coughing scores. In contrast, those
pigs in the co-infected groups had substantial clinical
disease. The purpose of this study was to confirm the
effectiveness of Pulmotil® for the control of swine
respiratory disease caused by a co-infection of
Mycoplasma hyopneumoniae (M.hyo) and PRRSV.
Materials and Methods
In a complete randomized block design pigs in TG01 and
TG02 were challenged with a 10 mL dose of 10 2 CCUs
of pig-passaged isolate 232 (a derivative of M. hyo strain
11) and a 2 mL dose of PRRSV isolate VDL 2385 at 10 4
TCID50/ mL. Pigs in TG03 and TG04 were challenged
with a 10 mL dose of the same M. hyo challenge only.
TG01 and TG02 were housed in a research isolation
building in 3 hepa filtered rooms and TGO3 and TGO4
were housed in a conventional grow finish facility.
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Results
No treatment difference was detected for any of the
variables in the TG03 and TG04 pigs challenged with
M.hyo only.

Discussion
Pulmotil® had a significant effect on the control of SRD
in pigs co-infected with M. hyo and PRRSV. Those pigs
co-infected with M. hyo and PRRSV had higher lung
lesion percentage than the M.hyo infected pigs. These
results are in agreement with previous studies that
indicate the potentiation of M.hyo by co-infection with
PRRSV(5). In the groups challenged with M.hyo only the
low pathogenicity of the disease made it difficult to
demonstrate a therapeutic effect though there was a trend
toward decreased total lung lesion percentage in the
Pulmotil® treated pigs. In the co-infected pigs, Pulmotil®
treatment reduced lung lesions and mortality, and
improved ADG and F/G. Pulmotil® had a significant
effect on reducing the pathological effect of combined
infection.
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Table 1. Treatment Groups
Group Housing Challenge Pulmotil®
Pens
TG01
HEPA
Mh+PRRS
200ppm
10*
TG02
HEPA
Mh+PRRS
0g/ton
10*
TG03
Conv
Mh only
200ppm
10*
TG04
Conv
Mh only
0g/ton
10*
*Each pen housed 6 pigs per pen and an untreated
sentinel pig for a total of 7 pigs per pen
Ad libitum in feed treatment with Pulmotil® at 200ppm
was initiated for a 21 day feeding period when 3 out of 5
necropsied sentinels or qualifying mortalities had >5%
lung lesions.

Table 2. A Comparison of the TG01 and TG02 Results
Treatment Least
P-Values
Squares Means
Variables
TG01 vs.
TG01
TG02
TG02
Total Lung
1
1
21.77
34.92
0.0005*
Lesion (%)
Mortality Rate
2.801
10.201
0.019*
(%)
Weight Gain
39.50
25.84
0.001*
(kg)
0.33
0.23
0.001*
ADG (kg/day)
0.59
0.50
0.045*
ADFI (kg/day)
1.81
2.36
0.003*
F/G
1
Least square means are translated back to percentages
Note:*Significant when P<0.05
In groups TG03 and TG04 challenged with M.hyo only
the total lung lesion percentage was 2.60% in the
Pulmotil® treated group and 4.75% in the untreated pigs
(p=0.087).
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Efficacy of PRACETAM 20% oral solution in swine in the treatment of an episode of acute respiratory disease
in comparison with an antibiotic and Placebo
Anne Trotel1, Florian Voisin1, Eric Pagot1, Alassane Keïta1, Jean-Roch Bolloch1, Arnaud Anty2, Nathalie Capdevielle2
1
ZOOPOLE développement – CTPA, Ploufragan, France, 2SOGEVAL – Laval, France
Introduction
During an acute respiratory infection accompanied by fever in
fattening pigs, the first-line treatment is often administration of an
antipyretic. However, it is still difficult to decide whether or not
to prescribe an antibiotic intended to prevent secondary bacterial
infection at the start of clinical symptoms.
The aim of this study conducted under blind conditions® is to
assess the efficacy and confirm the safety of PRACETAM 20%
administered in drinking water in an episode of acute respiratory
infection in fattening pigs. To this end, three groups
of animals
received either an antipyretic
(PRACETAM® 20%), or an
®
antibiotic (DOXYVAL 5%) or a Placebo.
Material and methods
In a French farm, 68 finishing pigs out of a total of 103
presenting flu-like symptoms (rectal temperature of over 40°C,
poor general condition and visible respiratory symptoms
(polypnoea or dyspnoea)) were included. These animals were
divided into 3 groups by randomisation. The pigs in group A (23
sick animals out of 33,
with an average weight of 79.6 kg),
received DOXYVAL® 5% (doxycycline) at a dosage of
10 mg/kg for 5 days. The pigs in group B (23 sick animals out of®
37, with an average weight of 72.4 kg), received PRACETAM
20% (paracetamol) at a dosage of 60 mg/kg for 5 days. Finally,
the pigs in group C (23 sick animals out of 33, with an average
weight of 83.4 kg) received a placebo.
The animals were weighed at inclusion and 5 days afterwards.
The treatment was administered in drinking water for 5 days by a
therapist. The clinical signs demonstrated by the animals were
assessed under blind conditions and individually by a clinician
twice daily for 5 days. The examination included rectal
temperature, general condition (scored 0 -normal- to 2 -prostrate), as well as respiratory symptoms (scoring was 0 for normal
breathing, 1 for polypnoea, and 2 for dyspnoea and according to
the presence of cough and sneezing -0 if absence, 1 if presence-).
New clinical cases were observed for a period of 21 days. 20% of
the sick animals had two blood samples taken (at inclusion and
21 days later) to identify the viral cause (Influenza and PRRS).
Results
Following analysis of the sera, no seroconversion was detected
for the PRRS virus. However, animals tested positive for
influenza virus (A and H1N2) after 21 days.
The decrease in rectal temperature (difference between the
temperature at time t and the initial temperature) of the 68 pork
pigs is presented in table 1.
Table 1. Results for measurement of decrease in rectal
temperature in comparison with the temperature at inclusion.
Initialtemperature
Temperature difference
T1
T2
T3
T4
T5
T6
T7
T8
T9

Group A
40.5°C

Group B
40.7℃

Group C
40.4℃

-0.3a
-0.7
-0.9
-1.0
-1.0
-1.1
-1.1
-1.3
-1.4b

-0.7b
-0.9
-1.1
-1.2
-1.1
-1.3
-1.3
-1.3
-1.5b

-0.3a
-0.5
-0.7
-0.9
-0.9
-1.0
-1.0
-0.9
-1.0a

The evolution in temperature differences differs significantly
between the 3 groups. In particular, a ®greater temperature
reduction is observed in the PRACETAM 20% group than in
the other two groups after the first half-day. The placebo group
demonstrates a smaller temperature decrease on the fifth day in
comparison with the other two groups.
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Over the follow-up period. the clinical score does not differ
between the three groups, but falls steadily: for a total ranging
from 2.4 to 2.7 at inclusion, it falls to a total of 0.3 to 0.4 at the
end of treatment. The number of new cases and individual
treatments does not differ for the 3 groups over the 3-week
follow-up period. The animals’ growth (average daily weight
gain) over a 5-day period did not demonstrate any significant
difference.
Figure 1. Evolution in rectal temperature difference over
the treatment period.
Evolution in rectal temperature differences

Temperature decrease (°C)
Time (12-h interval)
Discussion
In the event of acute respiratory infection it is sometimes tempting
to resort to antibiotics, not as an etiological treatment but to prevent
any secondary bacterial infection.
This study, conducted in ®finishing pigs, clearly demonstrated the
efficacy of PRACETAM 20% oral solution in the treatment of
fever in farm conditions in comparison with DOXYVAL® 5% and
a placebo. The evolution in rectal temperature was statistically
different between the group receiving paracetamol and the other
groups. Hence, a statistically significant difference was
demonstrated between the animals receiving paracetamol (- 0.7°C
on average) in comparison with the other groups (- 0.3°C in the
doxycycline and placebo groups, p= 0.018) following the
introduction of treatment.
The results reveal that administration of an antibiotic does not lead
to any greater
clinical improvement than that obtained with
PRACETAM® (no difference in terms of clinical score
improvement, reduction in occurrence of individual treatments or
relapse rates).
In terms of average daily weight gain, no statistically significant
difference was demonstrated: the trend
observed appears to be
more in favour of the DOXYVAL® and PRACETAM® groups
(1,028 and 856 g/d respectively), with the control group
demonstrating a lower value (742 g/d). However, it is difficult to
reach any conclusion with respect to this parameter insofar as the
initial weights were statistically different between
the three groups
at inclusion, with the pigs in the PRACETAM® group being lighter.
In the event of an episode of acute respiratory disease, the
administration of an antipyretic as a first-line treatment may prove
to be sufficient to improve the animals' clinical symptoms and, by
maintaining their food consumption, enable them to effectively
defend themselves against pathogens. The use of antibiotics does
not therefore appear to be justified in the event of a flu-like episode.
Bibliographic references
-Glattleider, L.; Capdevielle, N., (2005) The use of PRACETAM
(paracetamol) premix in postweaning multisystemic wasting
syndrome (PMWS) and postweaning diets.Pig Journal vol.56
p.131-144.
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Systemic infections in site 2 and 3 pigs and slaughterhouse culling in multisite (PRRS- / PCV2+) farms in cattle
and horse lands in Venezuela
V Bermúdez1, E Rondon2, L Escalante2, A Moscardi3, E Kwiecien4, J Moreno4
Central University from Venezuela – College of Veterinary Medicine, Dept. of Veterinary Pathology, 2Plumrose
Venezuela, 3LADIVET,4Private Practitioner. Fax 58-243-2466323/58-412-349-9602. vbermu2001@yahoo.com;
invicto2012@gmail.com Keywords: Gastric Ulcer, Plasma Predictor Variables, Stomach Content Predictors, Stress
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Introduction
Systemic infections in horses and cattle associated to
infections with streptococci and lately in poultry related
most often occur as part of the ’normal’ mortality. In
pigs, Streptococcus suis is very common with high
mortality in young pigs. However, the number of species
of the genus Streptococcus has increased significantly,
and identification based on classical methods has become
difficult for some species (1). In addition, species
reported in older investigations may be difficult to
compare to current classification. “Streptococcus
zooepidemicus” is reported among the more important
streptococci in relation to disease in domestic animals
including horses, cattle, pigs and dogs. However in cattle
lands there are other bacteria that might be involved,
such as Pseudomonas (Burkholderia and other mutant
strains) and Rhodoccous equi (2). The aim of this report
is to alert this kind of disease and the ideologies that
might be involved in the differential diagnosis to be alert
and its potential infections to humans.

a

b

Figure 2.
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b

C

Normal Stomachs

d

Congested Stomachs

June 13 (Wed)

Results
In the two different farms located in Guárico state,
Streptococcus zooepidemicus was isolated; but in farm B,
Pseudomonas spp. was isolated repeatedly. Efforts are
been make to typify Pseudomonas strains to clear up
possibility of been Burkholderia (agent of Melioidosis).
The pH of the congested stomachs of systemic infected
pigs was consistently found between 6-7 compared to 1-

Figure 1.

PH 1 – 3

PH

6-7

Reference
1. Bisgaard, M et al. (2011). Proc. XVII WVPC, Cancun,
Mexico, pag. 271.
2. CDC-FAQwww.cdc.gov/ncidod/dbmd/diseaseinfo/gla
nders_g.htm.
3. www.cdc.gov/ncidod/dbmd/diseaseinfo/melioidosis_g.
htm.
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Materials and Methods
Samples collected at site 2 from a multisite (PRRS - /
PCV2 +) farm A located in horse / cattle land located in
Guárico state, Southern Venezuelan Savannas, a big rice
producer. Growers pigs presented with poor body
conditions, dehydration, neuromotor syndrome and death
(Figure 1a,b). Histopathology, microbiology and
characterization of isolates were done in 19 animals. At
slaughterhouse, a number of lots of finisher pigs were
found at meat inspection with sudden appearance of 2%
of culling from one out of 2 multisite farm (farm B;
PRRS - / PCV2+) located in the same area as described
above. Pigs presented with marked widespread abscesses
/granulomas in the liver, spleen and mesenteric lymph
nodes (Figure 2a,b,c,d). The stomachs of those pigs
revealed congestive to hemorrhagic fundyc and pyloric
regions seen by the peritoneal side and the mucosa with
dramatic change in pH.

3 in normal animals. However it is noteworthy to keep in
mind that development of cattle and horse bacterial
systemic diseases can be seen more often in poultry and
swine when they are located in cattle o horse lands as we
are reporting now in agreement with other publications
around the world (1,2,3).
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Case report; effect used of tulathromycin between outbreaks of HP-PRRS into the farm of Northeast Thailand
Y Panuwat1, Y Terdsuk1P Parpas1, K Sompreya1, P Kridsadakon 2,
Department of Food Animal Clinic, Faculty of Veterinary Medicine, Chiang Mai University, Thailand
2
Department of Veterinary Bioscience and Veterinary Public health , Chiang Mai University, Thailand
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Introduction
The PRRSV still be severe problem for swine industry at
worldwide especially in Southeast Asia that had the
impact on economic losses for pig production. In 2006,
new strain of PRRS was found in the Chinese swine
industry for the first time (1). It was called highly
pathogenic PRRS (HP-PRRS) which had affected to pig
production and economic losses. In Thailand, HP-PRRS
found the outbreak at swine farms in southeast of 2011.
It can be spread to fast. After that in May 2011, the
outbreak of HP-PRRS was found on small holder pig
farm in northern area of Thailand. We found a lot of type
of problem in pig farm such abortion, death sow and
PRDC problem in nursing and finishing pigs. Both
PRRS MLV and Kill were used in these cases for
decreasing losses of production and prevention. For
PRDC problem, we have to control the secondary
infection especially bacteria such as Mycoplasma
hyopneumoniae, Pasteurella mutocida, Actinobacillus
pleuropneumoniae Streptococcus suis and Hemophillus
parasuis etc. As tulathromycin, that is new generic
antibiotic is a macrolide antibiotic used to treat swine
respiratory disease in pigs. Thus, this paper reports the
effect of tulathromycin on reducing production losses
caused by HP-PRRS infection in pig farm.
Materials and Methods
This field trial was performed on a farrow to finishing,
commercial pig farm with 500 sows in northern Thailand.
The HP-PRRS co-infection with bacterial infection was
suspected to be major cause of high production losses in
sow and nursing pig. These were diagnosed by
laboratory such as necropsy, bacterial culture, serology
and PCR. In this study injection tulathromycin program
were compared efficacy with the same program
antimicrobial (Ceftiofur plus Gentamicin sulphate ; 2 and
1 mg/kg respectively) for treat in illness sow and nursing
pig between outbreaks of HP-PRRS in May and June
2011. Tulathromycin and Ceftiofur plus Gentamicin
sulphate injection was given for treat illness sow and
nursing. In addition, it also was given in weaning pig for
prevent bacterial infection in nursery barn. Percent
responses of illness sow and %loss of nursing pig were
recorded and analyzed.
Results
The result of necropsy from 2 nursing pig showed
consolidation, petechial hemorrhage and pleuropneumonia
(Figure 1). The result of bacterial culture found Pasteurella
mutocida, Streptococcus suis and Hemophillus parasuis.
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And ELISA and PCR result positive (s/p 2.01, 2.69), HPPRRS positive respectively. The results of percent
response of illness sow and %loss of nursing pig were
demonstrated in table 1.
Figure 1. Gross lesion of illness nursing pig with PRDC
between HP-PRRS outbreak

Table 1. Effect of tulathromycin and Ceftiofur plus
Gentamicin sulphate program to percent response
(number of response sow/total treat sow) and %loss of
nursing pig
Index
Tulathromycin
Ceftiofur+Genta
%response of
94.44%(17/18)
10%(1/10)
illness sow*
%response of
illness nursing 79.7%(98/123)
25.8%(24/93)
pig*
%loss of
nursing pig
23.3%(29/124)
42.4%(56/132)
1st group**
%loss of
nursing pig
10.3%(14/135)
25.8%(16/62)
2nd group**
*%response: sows were not culling after treat ABO
**%loss: death and culling of nursing pigs
Conclusions and Discussion
These results demonstrate that tulathromycin can be use
cure and reducing % economic losses of illness sows and
nursing pigs between the outbreak of HP-PRRS into the
farm. From action of tulathromycin, has rapid and
prolong drug concentration and high susceptibility to
bacterial in respiratory which is principal for control
PRDC.
References
1. Zhou et al.: 2010, Virus res. 154(1-2): 31-37.
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Cultivation of primary porcine alveolar macrophages for the propagation of porcine reproductive and
respiratory syndrom virus – EU – genotype isolates
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Introduction
The Porcine Reproductive and Respiratory Syndrom
Virus (PRRSV) causes severe pulmonary infection and
infertility. The tropism of PRRSV for subsets of
differentiated porcine macrophages in vivo requires
stable culture conditions of primary porcine alveolar
macrophages (PAM) for isolation and propagation of
PRRSV. Different susceptibilities to PRRSV infection of
several pig breeds are known probably due to varieties in
their innate immune responses (1). An age-dependent
resistance to virus infection was also found (2). PAM
were harvested from living pigs and compared to
postmortally harvested PAM from isolated pig lungs.
The evaluation of PRRSV infection rate and CD163 and
CD169 expression on infected PAM of various origin
will lead to knowledge on host factors facilitating
PRRSV infection.

Infected PAM %
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40
20
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day 2 p. inf.

day 3 p. inf.

Conclusions and Discussion
The susceptibility for PRRSV of PAM from different pig
breeding lines could be an indicator trait for the
susceptibility in vivo (4), but high individual variations in
PAM recovery and viability even in homogenous pigs
from a group with a high health status occur. Inspite of a
lack in standardization of the cultures they were
appropriate to recover PRRSV from diagnostic samples
and compare growth characteristics of different isolates.
The percentage of living cells should be at least 90%.
References
1. Ait-Ali et al.: 2007, Viral Immunol 20: 105
2. Klinge KL et al.: 2009, Viral J 27: 177
3. Van Gorp et al.: 2008, Gen Virol 89: 2943
4. Vincent AL et al.: 2005, Viral Immunol 18: 50
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Results
Postmortal lavage of lungs from group 3 resulted in the
highest cell recovery (interquartile range: 8.7-15.8 M/ml)
with total living PAM counts per sample of 1.3x10 9
(median) in contrast to the lowest counts in group 1
(7x107). While bronchoscopically harvested and thawed
PAM were viable only for 3 days on average,
postmortally harvested PAM were viable for at least 21
days irrespective if thawed or freshly cultured. The
recovery and viability of PAM differs individually even
between pigs of a high health status within a
homogenous group. The 1st field isolate showed a strong
cytopathogenic effect (CPE) on PAM 24 h p.i. and on
MARC-145 cells 72 h p.i.. In comparison the 2 nd isolate
showed a delayed CPE on PAM and no virus was

Figure 1. Comparison of PRRSV-EU-genotype isolates
1
, 2
and EU-genotype vaccine virus DV
in
PAM of adult Göttinger minipigs
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Materials and Methods
To isolate PAM, lavage fluids of different groups of pigs
were obtained. Group 1 contained 6 and 10 weeks old
pigs (n=75). A fiberoptic bronchoscope was used for
bronchoalveolar lavage and 100 ml 154 mM NaCl as the
rinsing fluid. In group 2 lungs of adult Göttinger
minipigs (n=19) and in group 3 of 15 weeks old pigs
(n=7) were lavaged postmortally using 200-1000 ml
rinsing fluid. Cells were harvested by centrifugation
(48xg) and washed twice. Living cells were counted
using trypan blue staining and cultured in an amount of
106cells/ml. PAM were analyzed for the known virus
receptors
(3)
CD163
and
CD169
(FACS,
immunofluorescence). PRRSV field isolates were
obtained from diagnostic lung tissue samples (PCR
positive for PRRSV-EU-genotype).

detectable on MARC-145 cells. The amounts of cells
positive for the PRRSV receptors CD163 and CD169
differed highly between individuals. With the duration of
culture the amount of CD163-positive cells decreased
and the amount of CD169 cells increased. In general all
PRRSV-infected cells were positive for both receptors.
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Efficacy of serum profiling for detection of porcine reproductive and respiratory syndrome (PRRS) outbreak on
a large pig farm
Z Valencak1, I Golinar Oven1
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Introduction
PRRS is now the most important disease of pigsworld
wide which is diagnosed in almost all pig rearing
countries.
In Slovenia with serological survey on pig sera during
1999 – 2004 was demonstrated that herds are free of
PRRS (1). From December 2007 to July 2008 on the
largest pig farm in Slovenia a multi-factorial respiratory
disease syndrome in swine, so called porcine respiratory
disease complex (PRDC) was studied. The main goal
was preparation of specific control measures for eight
different pathogens of PRDC with serum profiling (2).
Farm was free of PRRS at the start of study. Serum
profiling is testing groups of pigs at specified ages to
detect when seroconversion to a pathogen is occuring in
the unit. The most common method is to collect samples
from several age groups on a single day. A less common
but more accurate method is to follow individuals over
time as they grow so called longitudinal method (3).
Materials and Methods
In a farrow-to-finish farm with 7000 breeding animals 36
serum samples of sows and 39 serum samples from
individual animals were tested on PRRSV. Serum
samples from individual animals were taken at age of 2,
4, 6, 8, 11, 14, 17, 22 and 28 weeks. Samples were
examined for antibodies against PRRSV using an indirect
ELISA INGEZIM PRRS UNIVERSAL (Ingenasa).
Results
All breeding sows were without antibodies against PRRS
virus. Piglets were also negative in first four samplings.
At age of eleven weeks (fifth sampling) first PRRS
positive sample was detected and number of positive sera
was increasingin further testings.

1060 22nd INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS

Figure 1. Serum profiling of PRRSV
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Conclusions and Discussion
An optimal time for vaccination for the majority of tested
pathogens was established according to serum profiling
for the selected farm (2). Farm was free of PRRS at the
beginning of the testings what was proved with testing of
sows, which reacted negative. With serological testing
against PRRS in period of serum profiling we proved
that PRRS outbreak can be diagnosed in regular serum
profiling with low cost and before clinically disease is
suspected. We believe that longitudinal method of
sampling of serum profiling is a valuable method for
detection of new diseases which are entering to the farm
in the time of serum profiling.
References
1. Valencak Z,2004,Slov Vet Res 41(2), 99-101.
2. Golinar Oven I,2011, Doc thesis.
3. Andreasen M et al.:2000, Prev Vet Med 45, 221-35.
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Introduction
Porcine reproductive and respiratory syndrome (PRRS)
outbreaks worldwide and cause significant economic
losses in swine industry. The causative agent, PRRS
virus (PRRSV) can evolve continuously by random
mutation or intragenic recombination. Even though MLV
vaccines are showed to provide solid protection against
PRRSV infection, there are substantial barriers for the
use of MLV vaccines in the field, such as virulent
reversion. Considering the extensive use of MLV
vaccines for preventing and controlling PRRS in
mainland China, it is noteworthy that the appearance of
the natural recombinant event between vaccine strain and
field strain.
Materials and Methods
Serum and tissue were collected from suspected growing
pigs in Guangdong province in Jan 2011. Infected pigs
were about ten-week old and displayed symptoms similar
to original PRRS, including severe respiratory problems,
diarrhea and poor growth. In addition, this disease
resulted in about 2.2% mortality rate in this farm.
PRRSV field isolate (named as GM2, accession no.
JN662424) was initially obtained from diagnostic sera on
Marc-145 cells, total viral RNA was extracted from
serum and infected cell culture separately and the viral
genome was sequenced as described by Zhu1.
Recombination events were detected using both Simplot
version 3.5.12 and the Recombination Detection Program
(RDP4) v.4.1.33.

Conclusions and Discussion
The present study showed that GM2 strain was a putative
recombinant between a MLV and a prototype Chinese
field strain. The study suggested that genome
recombination plays an importance role in the evolution
of PRRSV. Thus, it is clearly needed further studies to
exam the safety of MLV vaccine employed in PRRScontrol programs.
References
1. Zhu et al.: 2011, Vet Microbiol 147:274-282.
2. Lole KS et al.:1999, J Virol 73:152-160.
3 Martin DP et al.: 2010,Bioinformatics26:2462-2463.
June 13 (Wed)

Happy Pigs - Healthy People

1061

Poster Sessions

Results
Recombination analysis indicated that GM2 was a
potential recombinant between MLV RespPRRS Repro
vaccine strain and a recently emerging prototype Chinese
field strain, named QYYZ (accession no. JQ308798).
Putative recombination breakpoints were identified as
positions 7547 (beginning) and 11214 (ending) of GM2,
which located at nsp7 and nsp11 encoding region
respectively (Figure 1). The recombinant fragment
involved the whole nsp9 and nsp10 which encode the
RdRp and helicase, respectively. The significations of
this recombination fragment associate with viral
replication and pathogenicity still need further studies.

Figure 1. Recombination analysis between GM2 and its
parental strains MLV RespPRRS Repro vaccine
strainand QYYZ strain.
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Effect of sow mass vaccination with Ingelvac PRRS MLV on farrowing performance in a pig farm in Taiwan

1

Chien-Ho Yu1
Boehringer Ingelheim Taiwan Limited, Taipei, Taiwan

Introduction
Porcine reproductive and respiratory syndrome (PRRS)
is one of the major swine diseases in Taiwan and causes
economic impact to the industry. The objective of this
study was to evaluate the effect of sow vaccination with
a PRRS MLV on reproductive performance in a PRRS
unstable farm in Taiwan.

Figure 1. Over time changes in numbers of pigs weaned
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Materials and Methods
This study was conducted in 500 sow PRRS positive
farrow-to-finish pig herd with a continuous flow, closed
production system. Piglets are weaned at 24-28 days of
age. In January of 2011, the farm started to use a PRRS
modified live vaccine (Ingelvac® PRRS MLV,
Boehringer Ingelheim) to stablize their sow herd by 2
times mass vaccination with one month interval. After
that they repeated mass vaccination in sows every 3
months. Monthly farrowing performance data was
recorded from July of 2010 to November of 2011 and
divided into 3 time periods referring to the timing of
vaccination (Before: July to December 2010; Transition:
January to Febuary 2011; After: March to November
2011). The over time performance was compared by
Statistical Process Control (SPC).
Results
Total pigs born (TPB), pigs born alive (PBA), numbers
of pigs weaned (NPW), preweaning mortality (PWM)
data is illustrated in Table 1. SPC control chart of NPW
and PWM are shown in Figure 1 and 2.
Table 1.
TPB
PBA
NPW
PWM(%)

Farrowing performance data
Before
11.35
10.54
9.24
12.25

Transition
11.62
10.87
9.52
12.5

After
11.66
10.85
9.82
9.52
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Figure 2. Over time changes in preweaning mortality
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Conclusions and Discussion
After vaccination with Ingelvac® PRRS MLV farrowing
performance was improved by 0.58 pigs weaned per
litter. Preweaning mortality decreased from 12.25% to
9.52% and was more stable after mass vaccination with
Ingelvac® PRRS MLV.
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Torque teno sus virus 1 and 2 distribution in tissues of postweanig multisystemic wasting syndrome affected and
non-affected pigs
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Introduction
Torque teno sus viruses 1 and 2 (TTSuV1 and TTSuV2)
are the so far recognized members of the Anelloviridae
family described in pigs. Their role in disease causation
is under debate, but it has been demonstrated that
TTSuV2, but not TTSuV1, prevalence and loads in
serum are significantly increased in pigs affected by
postweaning multisystemic wasting syndrome (PMWS)1,2,3.
In order to get new insights on this potential association,
the present study was aimed to investigate the viral load
of TTSuVs in different tissues of PMWS affected
animals.
Materials and Methods
A total of 20 pigs were selected from a previous study3.
Ten pigs were diagnosed as PMWS based on individual
diagnostic criteria, while 10 more animals were agematched, control ones. From each pig, a total of 7 tissues
were analysed, including lung (LU), kidney (K), liver
(LI), ileum (IL), bone marrow (BM), and mesenteric
(LMES) and mediastinal (LMED) lymph nodes.
All tissues were kept at -80ºC until analysed. DNA was
extracted using a commercial kit and TTSuV loads
quantified by a previously described real time
quantitative PCR (qPCR)4. To normalise the data for
statistical comparisons, viral DNA copy numbers were
Log10 transformed. Viral load differences among tissues
and animal status (PMWS vs. healthy) were analysed by
means of ANOVA.

Conclusions and Discussion
A previous study indicated that TTSuV2 load in serum of
PMWS affected pigs was higher than healthy pigs3.
Therefore, in the present work, a subpopulation of these
animals were further studied, including 7 different
tissues in which TTSuV loads were determined. As
expected, TTSuV2 tissue loads were overall higher in
PMWS affected pigs. Although TTSuVs were distributed
systemically, overall, BM, LU and LI displayed the
higher viral loads, similarly to what has been obtained in
humans5.
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Results
All types of studied tissues were found to contain DNA
of one or the other virus. Overall, TTSuV2 loads in
tissues (Table 1) were significantly higher than those of
TSuV1, independently of the disease status (p<0.05).
When considering all tissues within each group of
animals, PMWS affected pigs had a significantly higher
TTSuV2 load compared to those of healthy ones
(p<0.05). Such situation did not happen with TTSuV1.
On the other hand, no significant differences in viral load
for both viruses where observed among tissues within
PMWS affected animals. However, some differences
were observed for both viruses within healthy pigs
(Table 1). Independently of disease status, BM was the
tissue with highest TTSuV loads, followed by LU and LI.

Table 1. Viral loads (Log10 DNA copies) in different
tissues for TTSuV1 and 2. Different letters in
superscripts mean significant differences within the same
column.
TTSuV1
TTSuV2
Healthy PMWS
Healthy PMWS
BM
3.92a
3.87
5.33a
5.47
a,b
LU
3.57
3.74
4.61b
4.62
K
3.39a,b
3.34
4.14b
4.61
LI
3.25a,b
3.49
4.32b
5.08
IL
3.03a,b
3.50
3.92b
4.96
LMES
2.84a,b
3.38
4.20b
5.10
LMED
2.67b
3.44
4.68b
5.06
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Introduction
Torque teno sus virus (TTSuV) is a member of
Anneloviridae family and highly prevalent in the pig
population [1]. However, the influence on health status
or pathogenesis is still unknown. Some studies indicate
that this virus can be co-factor in the pathogenesis of
PMWS [2], or in association with PRRSV in case of
PDNS [3]. Until now it is known that can induce lung
edema and glomerulonephropathy in gnotobiotic pigs.
Novel study indicates that especially TTSuV genogroup
2 can have tropism toward kidneys [4]. The aim of this
study was to investigate the possible association of
TTSuV in nephropathy in severe PMWS cases.
Materials and Methods
A total of 14 kidneys with interstitial nephritis and
nephroses from PMWS affected pigs were submitted to
PCR detection of both TSuV genogroups prevalence
according to previously described protocol. The partial
ORF2 amplicons were obtained and sequenced. A 41 bp
DIG labeled genomic probe to detect TTSuV2 was
created based on conservative region of ORF2.
Furthermore, TTSuV2 were subjected for viral load
detection qPCR. Since some of kidneys were positive by
ISH for PCV2, conservative region was specially picked
to be more dissimilar than PCV2 sequence. In situ
hybridization was performed on tissue fixed in 10%
buffered formalin, routinely processed and embedded in
paraffin blocks. A final concentration of 0.3 nmol/ml of
genomic probe was used. For detection system antidigoxigenin antibody conjugated with alkaline
phospathase and NBT/X.Phos substrate was used.
Tissues were counterstained with fast green.
Results
Out of 14 kidneys investigated one was positive for
TTSuV1 and 10 for TTSuV2 by PCR. TTSuV1
(JQ043191) and TTSuV2 (JQ043197, JQ043199,
JQ043204, JQ043202, JQ0431206) sequences were
amplified, sequenced and deposited in GeneBank. All
this ten samples were positive by qPCR but in only two
showed relatively high viral loads (101 and 103 genomic
copies per µl). These two kidney samples were also
TTSuV2 positive by ISH, showing positive signal in
glomerular, epithelial cells, in tubuli and in macrophages
of the inflammatory infiltrates The positive epithelial
cells were not associated with sights of atrophy and
apoptosis, as in case of PCV2 infection while, PCV2
signal by ISH was absent in glomerular cells at all.
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Conclusions and Discussion
High prevalence of TTSuV2 indicates that infection
could be associated with nephropathy cases in pigs. The
results of ISH and qPCR are in correlation but expected
viral load was higher than detected. The ISH positive
signal could mean that TTSuV2 show tropism toward
kidney cells as previously reported [4] but the results and
protocol have to be re-evaluated. Low prevalence of
TTSuV1 excludes the possible role in the pathogenesis
of these lesions. Possible cross-reaction TTSuV2
genomic probe with PCV2 genome can be completely
excluded.
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Introduction
The diarrhea of piglets has caused serious losses to
Chinese swine industry since the winter of 2010. The
outbreak of diarrhea has been seasonal with high
mortality, nearly 90%, in suckling piglets in some pig
farms. In some farms porcine epidemic diarrhea virus
(PEDV) was diagnosedas the main cause of diarrhea. In
some other cases other pathogens like transmissible
gastroenteritis virus (TGEV) and rotavirus could also be
found. PEDV, a member of Coronavirus, is a devastating
contagious viral disease of swine, which is characterized
by acute enteritis and lethal watery diarrhea followed by
dehydration in different ages of pigs[1]. Since the
emergence, a periodic vaccination strategy has been
applied to control the disease, but the outbreak of PED
caused considerable economic losses. It is reported that
the clinical course of PEDV was markedly affected by
transplacental infection of PCV2[2]. The objective of this
trial was to assess the feasibility and effect of PCV2 sow
vaccination to reduce the morbidity and mortality rate of
suckling piglets due to PED in PCV2 and PED coinfected sows.

Table 1. Morbidity and Mortality rates of piglets from
Ingelvac CircoFLEX® vaccinated and Control sows.
Sow
Piglets
Morbidity
Mortality
vaccination
(n)
(%)
(%)
a
CircoFLEX
638
38%
16%c
b
Control
612
46%
33%d
Difference
-8%
-17%
Different superscripts in the same column indicate a
statistical signifiant difference: a, b: P<0.05, c, d: P<0.01
Discussion
This field trial indicates that vaccinating sows with
Ingelvac CircoFLEX® might reduce the severity of
diarrhea in suckling piglets caused by PEDV and other
related intestinal diseases in a PCV2 affected sow
herd.This is consistent with the findings of a previous
report [2]. Although the mechanism is unclear, it might be
speculated that this is due to a reduced impact of PCV2
in the sows and there off-spring.
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Materials and Methods
The trial was performed in a pig farm (4000 sows) in
eastern China, which was tested positive for PCV2 and
PED. The morbidity and mortality in suckling piglets due
to diarrhea in that pig farm were nearly 50% and 30%
before the trial. In a weekly batch of sows, out of 238
sows that were tested 122 sows were positive for PCV2
and PEDV by PCR. Those 122 positive sows were
randomly divided into 2 groups. One group (62 sows)
was vaccinated with 1 ml of Ingelvac CircoFLEX®
(CircoFLEX) 35 days before parturition and another
group (60 sows) was injected with 1 ml physiological
saline on the same day (Control). All the trial sows were
housed in two barns at the same site. Farrowing pens of
one side of each barn were housed with Ingelvac
CircoFLEX® vaccinated sows, while the farrowing pens
on the other side of that barn were housed with sows of
the control group. Feeding and management were the
same in the two groups.
All trial sows were vaccinated with an inactivated PEDV
vaccine (2ml per sow) twice, 49 and 21 days before
farrowing. Morbidity and mortality of each group were
recorded from birth to weaning and statistically analyzed
via Chi-Square test.

Result
Morbidity and mortality of the suckling piglets from the
two treatment groups are summarized in Table 1. The
number of piglets showing diarrhea (morbidity) was
significantly lower in the CircoFLEX® vaccinated group
than in the control group. The duration of diarrhea in the
CircoFLEX® group was shorter than in the pigles of the
control group.The mortality of piglets in the
CircoFLEX® vaccinated sow group was significantly
reduced compared to the control group.
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One and a half year experience using Ingelvac CircoFLEX in Russia: summary results
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Boehringer Ingelheim LLC, Moscow, Russia, sergey, kukushkin@boehringer-ingelheim.com
Introduction
In the last years vaccination against PCV2 became
routine measure in North/South America, Europe and
Asia with piglet vaccination rates up to 95% (1).
Currently PCV2 vaccination is frequently used in
Russian pig herds, also (2). Now four PCV2 vaccines are
available on the Russian market available, with Ingelvac
CircoFLEX® (Boehringer Ingelheim) available since
June 2010. This paper summarizes the results of one and
a half years experience with the use of Ingelvac
CircoFLEX® in Russia.
Materials and Methods
In the first one and a half year presence of Ingelvac
CircoFLEX® on the Russian market about 50% of the
industrial farms used this vaccine including all pork
producers from the national TOP 20. Our analysis
summarizes the field results from eleven one site farrowto-finish farms (530-12,000 sows) situated in different
parts of the country. All farms were PCV2 positive (in
ELISA and PCR) and had PCVD history, like PRDC,
PMWS or PDNS, before PCV2 vaccination. Farms also
were positive to PRRSV, Mycoplasma hyopneumoniae (#
1-5, 7, 8, 10) and APP (# 2, 4, 5, 8, 9).
Pigs from treatment groups received one dose of
Ingelvac CircoFLEX® (CircoFLEX), or one-shot of a
competitor vaccine (Vaccine A or vaccine B); control
groups (NV) were not vaccinated against PCV2 (table 1).
Control groups were kept under same management
conditions as vaccinated pigs, in different barns on the
same site (side-by-side).
Results
Livability increased for nursery and growing-finishing
pigs after PCV2 vaccination. Final weight was bigger
among vaccinated pigs (Table 1).
Pigs vaccinated with Ingelvac CircoFLEX® demonstrated
better performance than pigs receiving one dose of other
PCV2 vaccines.
Discussion
The results of this study demonstrate the good efficacy of
Ingelvac CircoFLEX® in Russian pigs. On all farms the
performance was improved in the vaccinated pigs,
though the degree of improvement differed depending on
the specific farm situation.
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Table 1. Performance results in nursery and growingfinishing periods.
Livability, %
End
Farm,
Group,
finish- weight,
region
number of pigs nursery
kg
ing
CircoFLEX, 1784 97.14 97.16
n.d.
#1,
Central NV control, 1814 94.27 95.66
CircoFLEX, 2063 93.98 92.97 +4.031
#2,
Central NV control, 4216 93.06 83.16
CircoFLEX, 2273
n.d.
95.34 +7.672
#3,
Vaccine A, 3566
n.d.
94.08 +5.392
Central
Vaccine B, 7227
n.d.
88.21
CircoFLEX, 13998 98.51 97.24 +1.211
#4,
Volga
NV control, 6689 97.82 96.22
CircoFLEX, 1917 96.30 93.26
+2.01
#5,
Ural
NV control, 1063 79.30 89.92
CircoFLEX, 678
97.94 98.95
+2.01
#6,
Siberia
NV control, 745
95.03 97.60
CircoFLEX, 3891 96.83 97.02 +1.333
#7,
Siberia
Vaccine A, 3742
96.84 96.99
CircoFLEX, 2800 92.86 87.78 +0.173
#8,
N.-West
Vaccine A, 4158
93.80 82.97
CircoFLEX, 1050 96.19 98.12 +10.01
#9,
N.-West NV control, 1050 90.67 93.91
CircoFLEX, 17933 96.41 92.78
n.d.
#10
N.-West NV control, 7865 91.06 89.28
CircoFLEX, 320
94.38 97.35
+4.01
#11,
South
NV control, 296
94.59 95.71
n.d.–no data available. 1vs NV control, 2vs Vaccine B, 3vs
Vaccine A
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Improved performance in grower-finisher pigs after implementing PCV2 vaccination in Taiwan

1
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Introduction
Porcine circovirus type 2 (PCV2) is a small, nonenveloped, circular, single-stranded DNA virus, which
cause serious economic impact in swine production
worldwide. The first case of PCV2 infection in Taiwan
was reported in 2001[1], and then the herd prevalence of
PCV2 infection has reached 92%[2]. Commercial
vaccine against PCV2 was available since September of
2010. The efficacy of PCV2 vaccination in nursery pigs
was proven [3]. The objective of this study was to prove
the efficacy of PCV2 vaccination in grower-finisher pigs.

Figure 1. ADG in grower stage
Box & Whisker Plot
ADG-NV vs. ADG-VX
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800
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760
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Materials and Methods
This study was conducted in 1100 sow-level PCV2infected farrow-to-finish pig herd with a weekly
production system. Pigs are weaned at 25-26 days of age
and stay in the nursery for 6 weeks, before being
transferred to the grower unit for another 6 weeks. Then
they are transferred to the finishing unit. Skin lesions and
anemia (pale pigs) were observed at around 16 weeks of
age. PCR test confirmed PCV2 infection. Based on these
findings PCV2 vaccine (Ingelvac CircoFLEX®, 1ml) was
used since October 2010. At first vaccination 3 batches
of pigs were vaccinated at the age of 3 to 5 weeks, from
then on pigs are vaccinated at 3 weeks of age.
Performance data was collected from 6 batches before
(n=3135) and 6 batches (n=2782) after vaccination and
compared by Statistical Process Control (SPC). ADG
was reported for the grower stage and losses (mortality
and culls) for the grow-finishing period. The two batches
vaccinated at 4 or 5 weeks of age were defined as
transition period.
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Figure 2. Losses (%) in grower-finishing pigs before and
after PCV2 vaccination
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Conclusions and Discussion
In this case, the present herd showed a significantly
better performance in grower-finisher after PCV2
vaccination. The ADG was improved clearly by 65 g in
grower stage. The cull rate was decreased and more
stable compared to before vaccination. It was confirmed
that vaccination with Ingelvac CircoFLEX® improved
the performance in grower-finisher pigs under Taiwanese
field condition.
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Results
The ADG in grower stage was improved from 738 g to
803 g (Figure 1). The decreased loss rate of growerfinisher stage is shown in Figure 2. Average loss rate
before PCV2 vaccination was 8.3% and after vaccination
was 4.2%.
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Introduction
In the last 3-4 years vaccination against PCV2 become
routine measure in many pork industrial countries with
vaccination rates 65-95% (1). Currently PCV2
vaccination is frequently used in Russian pig herds, also.
This case report describes the results achieved with three
different PCV2 vaccination schemes, comparing a local
vaccine with Ingelvac CircoFLEX® (Boehringer
Ingelheim) in a Russian large-scale farrow-to-finish pig
farm.
Materials and Methods
The observation was conducted on a large-scale farrowto-finish farm (3,000 sows) which is a part of large
production system with 5 farms and 15,000 sows in total.
The farm is negative for PRRS, Mycoplasma
hyopneumoniae and APP. Pigs were historically
vaccinated with a commercial PCV2 vaccine from an
international manufacturer with good results (about 6%
combined mortality and cull rate). When a new local
PCV2 vaccine became available it was decided to test it
on ten batches of pigs (one dose of 2 ml at about 3 weeks
(16-20 days) of age. However, in the first 6 barns
vaccinated with the local vaccine massive coughing was
observed in the pigs at 130-140 days of age, and 2% of
the pigs showed PDNS symptoms. Mortality and cull
rate in finishing increased compared to previous data.
PCV2, Pasteurella multocida type A and Streptococcus
were isolated from sick pigs. Based on these findings it
was by the veterenary service of the production system to
revaccinate the remaining younger pigs (four barns) with
1 ml of Ingelvac CircoFLEX ® at 80-85 days of age and
then to vaccinate all future piglets with Ingelvac
CircoFLEX® at about 3 weeks of age. Microsoft Excel
was used to analyse the field data.
Results
Mortality and cull rates were markedly higher in the 6
barns only vaccinated with the local PCV2 vaccine and
pigs took longer to reach market weight, than in the
groups revaccinated with Ingelvac CircoFLEX at 80 to
85 days of age or vaccinated with Ingelvac CircoFLEX
at 3 weeks of age (Table 1).
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Table 1. Comparative performance of barns of pigs using
3 different PCV2 vaccination schemes.
Local
(3 wks) +
CircoFLEX
CircoFLEX (80- (21-26 days)
85 days)

Parameter
(finishing
units)

Local
vaccine
(3 wks)

Barns, n
Pigs, n
Mortality, %
Cull, %
Slaughter
weight, kg

6
7,227
7.49
4.30
104.13±
2.22

4
4,804
2.91
3.02
105.43±
1.14

2
2,386
2.93
1.72
106.20±
0.71

Slaughter age,
days

165.05±
3.62

162.30±
1.71

158.50±
3.54

Discussion
Based on the findings of this field observation it can be
concluded that the local vaccine did not provide
sufficient protection against the negative impact of the
PCV2 infection. Pigs revaccinated with Ingelvac
CircoFLEX at 80-85 days of age on an emergency basis
were still protected and late vaccination was beneficial in
this case.
This is in line with previous findings from Canada and
Korea showing that late vaccination still can provide
good efficacy when the clinical signs occur in finishing
(2, 3).
However, the best performance results were achieved
with Ingelvac CircoFLEX used in 3 week old pigs,
which indicates that optimal protection is only provided
when pigs are vaccinated early enough. Some pigs might
have already suffered from PCV2 infection at the
beginning of finishing.
References
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Introduction
PCV2 is the primary pathogen of some clinical
syndromes (PMWS, PRDC, and PDNS) in nursery and
finishing pigs. It has a very serious impact on
economical parameters of pig herds. In the last 3-4 years
vaccination against PCV2 became routine measure in
many pork industrial countries with piglet vaccination
rates of 65-95% (1). Currently PCV2 vaccination is
frequently used in Russian pig herds, also (2). Ingelvac
CircoFLEX® became available in Russia in June 2010.
The goal of our study was to analyse the influence of
PCV2 vaccination with Ingelvac CircoFLEX ® on main
herd parameters on a large-scale Russian pig farm.

Discussion
The results of this study demonstrate that PCV2 is an
important pathogen in pig herds and that Ingelvac
CircoFLEX® is an effective tool to control PCVD.
Similar results were described in North/South America,
Europe and Asia (1).
References
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Results
Performance results in the different groups are
summarized in tables 1 and 2.
Livability increased by 5.35% for nursery and by 3.5%
for finishing pigs in the vaccinated group compared to
the control group. Cull rate (sick pigs being euthanized)
and transfer to hospital pens were considerably reduced
among vaccinated pigs. Partially vaccinated barns
showed better performance than non-vaccinated barns,
too.

Table 2. Main parameters of non-vaccinated and PCV2
vaccinated pigs for finishing period.
NonPartially
Overall
Parameters vaccinated vaccinated vaccinated
barns
barns*
barns
No of barns
36
6
18
No of pigs
19,262
3,241
9,648
Died, %
0.73
0.77
0.57
Cull, %
9.99
9.35
6.65
714.94
701.17
731.0
ADG, g
±41.46
±39.84
±37.83
Livability, %
89.28
89.88
92.78
*9.6-75.7% pigs were vaccinated in those barns.
Poster Sessions

Materials and Methods
The study was conducted in a one-site farrow-to-finish
large-scale farm (2,000 sows) situated in the North-West
of Russia. The farm was positive for PCV2, EU PRRSV
and M. hyopneumoniae. Main problem was a high level
of weak and slow growing pigs and culls in nursery and
finishing periods. Some pigs showed typical clinical
signs and lesions of PMWS and PRDC. Piglets are
weaned on the farm every 3 days, transferred to the
nursery barns at 34±5 days of age and to the finishing
barns at 95±5 days of age. Since October 2010 some
batches of pigs were vaccinated at 3 weeks of age with
onedose (1 ml) of Ingelvac CircoFLEX® (Boehringer
Ingelheim) on a trial basis. Since March 17, 2011 all
batches of pigs are routinely vaccinated with Ingelvac
CircoFLEX®. As pigs of different batches are comingled
in the nursery and finishing barns, some barn housed
vaccinated and non-vaccinated pigs at the same time.
During February-October 2011 main economical
parameters were analysed for all the barns. Three groups
were defined: Non-vaccinated barns (housing only pigs
not receiving PCV2 vaccine), partially vaccinated barns
(housing PCV2 vaccinated and non-vaccinated animals),
and vaccinated barns (with 100% PCV2 vaccinated
animals). Microsoft Excel was used to analyse the field
data.

Table 1. Main parameters of non-vaccinated and PCV2
vaccinated pigs for nursery period.
NonPartially Vaccinated
Parameters
vaccinated vaccinated
barns
barns
barns*
No of barns
21
5
47
No of pigs
7,865
1,876
17,933
Died, %
0.48
0.48
0.66
Cull, %
8.46
5.33
2.93
Transferred to
3.65
2.08
1.53
hospital pens, %
540.0
587.0
542.53
ADG, g
±23.29
±34.28
±37.42
Livability, %
91.06
94.19
96.41
*9.8-56.3% pigs were vaccinated in those barns.
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Outbreaks and control of foot and mouth disease in Korea 2010-2011
TY Kim1, OH Cho1, DJ Kang1, JW Lee1, BY Lee1 JY Lee2, BG JEONG2
General Animal Health Division,Ministry for Food Agriculture, Forestry and Fisheries,
Republic of Korea, Kimty5749@korea.kr,
2
Animal Disease Control Division, Animal Plant and Fisheries Quarantine and Inspection Agency, Republic of Korea,
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Introduction
Foot and mouth disease (FMD), which occurred from 2010 to
2011 in Korea, had a significant economic and social impact.
Nation-wide FMD outbreak killed 3.47 million livestock for
145 days and direct damage costs ran up to 20 billion dollars.
It started in a pig farm in Gyungsangbukdo at the end of
November, 2010, and spread quickly to neighboring regions,
eventually to the whole country in a short time.
The reasons for nation-wide spread of this case were: 1) the
virus itself was highly contagious, 2) the first outbreak
occurred in a large-scale pig farm, 3) disease control
measures were taken late because local governments made a
judgment error initially, 4) disinfection measures effects fell
due to an intense cold of the winter, 5) livestock farms were
clustered close together, which made them vulnerable to
livestock diseases, and 6) farmers were not much aware of the
importance of disease controls. Like this, structural problems
in domestic disease control systems and livestock industry
were revealed by this FMD outbreak.
Materials and Methods
First FMD case was indentified in November 29, 2010.
Accordingly, government issued a Highest National
Emergency Level(4 stages; Hightened interest-CautionWarning-Critical) in accordance with the Livestock Diseases
Crisis Response Manual. Emergency disease control center
was established and operated, which took emergency disease
control measures in conformity with FMD Standard Of
Prodecure(SOP). Emergency disease control center of
Si/Do(Si/Gun), keeping in close contact with Central HQ, set
up disease control zones, imposed movement restrictions, ran
posts for disease control, and took on-site disease control
measures such as stamping-out(or burying) policy. Central
government established and implemented disease control
measures, provided guidance for local disease control
activities, carried out thorough epidemiological investigations
within the outbreak region, and strengthened border
inspection.
Despite such efforts made by central and local governments,
FMD continued to spread. To prevent it from spreading to all
across the nation, vaccination programs began to be
conducted from December 25, 2011.
FMD outbreaks abated as a result of pan-governmental
disease control steps and nation-wide vaccination programs,
implemented by united efforts of central and local
governments, soldiers, policemen, etc. It has not been
detected until now since the last outbreak, which occurred in
April 20, 2011, in Yeongcheon, Gyeongsangbukdo.
(Figure 1).
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Figure 1. FMD outbreak situation since Nov. 2010

Results
Government corrected several problems that were exposed in
the implementation process of the FMD control measures this
time. To prevent a reoccurrence of FMD, “Livestock Industry
Advancement & Livestock Disease Control System
Improvement” measure was made. Intensified disease control
measures have been established and carried out, including
vaccination, nation-wide disinfection or surveillance
programs, strengthened border inspections, establishment of
rapid reaction system for an emergency, etc.
First, we reinforced control measures at the early outbreak
stage and border inspections by revamping a national disease
control system. Modification of FMD disease control manual
allowed us to respond to the outbreaks in a more intensified
manner. We prepared environmentally-friendly disposal
methods of burial sites and infected animals. In addition,
border inspection system has been upgraded, mandating that
relevant people in the livestock industry, who have traveled
overseas, get disinfected.
Second, central and local organizations and personnel,
engaged in disease control activities, have been beefed up.
Third, relevant laws and regulations have been revised to help
livestock farmers to be more aware of the necessity of disease
control, and to establish a responsibility-sharing principle.
Last, we introduced a livestock industry license system and are
currently promoting a system to foster an environmentallyfriendly livestock industry.
Conclusions and Discussion
It requires not only individual and national efforts, but also
attention and cooperation from the world to prevent a national
disaster-like livestock disease such as FMD and to reduce the
damage in case of an outbreak. Farmers should have a sense
of responsibility for themselves and play an active role to take
another leap forward to advance our livestock industry.
Government should also establish and improve a system to
support their efforts more proactively. In addition, it is not an
option but a must to build a close international coordination
system as well as to share relevant information on livestock
contagious disease outbreak, transmission, and prevention,
etc., considering the fact that human and material exchanges
are increasing everyday between nations.
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The morbidity rates of foot-and-mouth disease in each stage of growth and breeding at a Korean pig farm
against Emergency FMD vaccination: a case study in Korea
SH Yang1, JJ Shin2, JH Han3
R&D team, Darby Genetics Inc., Valad swine center, 3Department of Veterinary Pathology, College of Veterinary
Medicine, Kangwon National University, Chuncheon, Korea.
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Introduction
Foot-and-mouth (FMD), a highly infectious and rapid
spreading disease affecting cloven-hoofed animals, is a
very difficult disease to be eradicated, once the animals
are infected. The morbidity rate in disease-free countries
is known as almost 100% when FMD breaks out, and
piglets younger than 14 weeks are also susceptible to
FMD. The morbidity rate of FMD in pigs varies with the
exposed amount of virus1,2. The FMD that broke out late
2010 in Korea was serotype O; it was confirmed for the
first time in Gyeongbuk province on 29 th November, and
it spread nationwide on 15th December except Jeolla
province. The FMD vaccination began on 23th December
and partial slaughter began on 20th January, 2011.
The aim of this study is to know the morbidity rates of
FMD disease in stages of growth and breeding at a
Korean pig farm against Emergency FMD vaccination
and to provide necessary information that will be helpful
to prepare action plans to minimize economic losses in
the farms and to establish a successful FMD vaccination
program.

Discussion
The clinical signs of FMD were observed after 2 weeks
from the vaccination. Sows showed the morbidity rate 90%
that is higher than that of gilts 56.49% and gestating gilts
36.6%. Weaning pigs and growing pigs showed lower
morbidity rates than sows and gilts. Morbidity rates were
decreasing from farrowing house, gestation house,
service house through weaning/growing house in order.
In this result, it is known that pigs were infected by FMD
virus before immunity is not fully developed with the
vaccination and there were differences in the morbidity
rate for each house. There is high mortality rate of 78.9%
in piglets which were not vaccinated. The time of
vaccination and that of infection are thought to influence
morbidity rate of pigs.
We need to have continuous interest in the potency of
FMD vaccination for each stage of growth and breeding.
And a successful FMD vaccination program that is good
in Korea should be developed under the cooperation
between clinicians and lab veterinarians.
References
1. Kitching RP, etal., 2002, Rev Sci Tech 21, 513-518
2. Kitching RP, etal., 2002, Rev Sci Tech 21, 885-889
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Results
For one week’s observation after the outbreak boars
showed the morbidity rate of 93.75%, weaning sows
100%, gilts 56.49%, gestated sows 92.75%, gestating

Table 1. Morbidity rates in pigs affected with FMD
against emergency vaccination for rearing and breading
herd.
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Materials and methods
The farm studied had a total of 3660 pigs; 16 boars, 48
weaning sows, 579 gestated sows, 153 gestating gilts,
149 lactating sows, 154 gilts, 554 growing pigs, 192
weaning pigs and 1815 milking piglets. The herd was
negative to diseases such as Aujezky, FMD, PRSS, PED
and TGE. All the herd except piglets in farrowing houses
were vaccinated on 15th January with Emergency FMD
Vaccine(O Manisa, Merial), But one weaning sow
manifested clinical signs of vesicular disease on 31th
January.
The survey of morbidity rates of FMD was visually made
mainly for the pigs showing vesicles at snout, hooves
and udders for each stage of growth and breeding; and
the detection of the virus was confirmed both by PCR
antigen tests of blood, vesicular fluid and epithelium and
antibody tests of serum by means of virus separation and
ELISA. Two resident veterinarians checked clinical signs
of FMD on snout, hooves, udders for one week after
affected pigs were found. Piglets died in 7 weeks due to
heart failure, characterized by myocarditis rather than
clinical signs so that the number of died piglets was
counted into morbidity rate.

gilts 36.6%, lactating sows 70.47%, weaning pigs 23.96%
and growing pigs 35.56%. Out of 1815 piglets 1433
piglets died to have mortality rate was 78.95%. Seen on
the basis of farming houses the morbidity rate of service
house was 68.68%, gestation house 81.01%, farrowing
house 97.76% and growing house 32.57%(Table 1).
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Immunopathologic proval against natural FMDV infection of piglets in 2010, Korea
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Introduction
Foot-and –mouth disease (FMD), caused by an
Aphthovirus within the family Picornaviridae, is a highly
contagious disease of cloven-hoofed animals including
cattle, pigs, sheep and goats. Mortality rate in young pigs
affected by FMD is high3. The Republic of Korea had
been free from FMD since 1934 until outbreaks were
reported in 2000. There have been 3 outbreaks of FMD
in Korea in the pigs since 2000. In Nov 2010~ April
2011, Pan-outbreak of FMD was occurred in both cattle
and pig farms. The aim of this study was to confirm the
presence of FMDV antigen through immunohistochemical
method and to observe pathologic lesions of natural
FMD infective case in piglet.
Materials and Methods
Three, 8-day-old piglets were submitted in Foreign
Animal Disease Division, QIA for the confirmation of
FMDV. Upon necropsy, various tissues were sampled for
the gross and histopathologic findings, rRT-PCR for
FMDV gene, and immunohistochemistry. Determination
of FMDV antibody was tried by SP and NSP ELISA.
Results
Grossly, small vesicles on the skin of the snout were
formed at left and right, in size 2~3mm and some
vesicles were ruptured. Mandibular lymph node was
swollen. There were failed to collapse, wet of surface,
and reddish in lung. Reddish and whitish lineal pattern
was appeared on the surface of heart. The cut surface of
heart also is similar to it. Other organs did not exhibit
significant gross lesions. Histopathologically, vesicles
were seen as edematous separation of fragmented cells
membranes within the stratum spinosum. There was mild
interstitial pneumonia with edema in the alveolar spaces
and interlobular septa, and thrombosis in arteries. Severe
hemorrhagic necrotizing myocarditis was seen. Antigen
of FMDV was detected in epithelial cells of tonsils,
tongues and snouts, alveolar macrophages in lung,
lymphoid cells in spleen, and necrotic myocardiocytes.
Using rRT-PCR, FMDV type O was detected in the
vesicular fluid and nasal cavity.
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Table 1. Immunohistochemisty results of natural FMDV
infection of piglets.
Tissue
Piglet 1
Piglet 2
Piglet 3
Tonsil
+
LN
Lung
+
Heart
+++
+
+++
Spleen
+
Snout
+
Tongue
+
+
Conclusions and Discussion
The histological findings and the distribution of viral
gene demonstrated in this study generally paralleled
those reported in cattle and pig1,2. The results of other
studies detected in FMDV gene using In situ
hybridization in experimental infection 1. However, this
study proved the immunohistochemical and pathological
methods to confirm the natural FMD case. In addition,
naturally infected piglets exhibited severe necrotizing
myocarditis with intense antigen of FMDV and viral
antigen was also detected in lung, tongue, spleen and
snout of them.
References
1. Brown CC, et al. 1995, J Comp Path 113, 51-58.
2. Gailiunas, P., et al. 1966, J Vet Res 41, 1537-1542.
3. S.-H. Lee., et al., 2009, Tranboundary and Emerging
Disease 56, 189-201.
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Interaction of between Cryptosporidium and porcine parvovirus in newborn piglet clostridial diarrea of a
multisite farm (PRRS- / PCV2+) in Venezuela
V Bermúdez1, J Lameda2,H Ciangherotti2, J Moreno2, E. Kwiecien2
Central University from Venezuela – College of Veterinary Medicine, Dept. of Veterinary Pathology, Fax 58-2432466323/58-412-349-9602.vbermu2001@yahoo.com; invicto2012@gmail.com, 2Swine Practitioneers. Keywords:
Diarrhea, Newborn piglet, Cryptosporidium, PCV2, PPV, Clostridium dificile
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Introduction.
Clostridium genus is primary pathogen of swine and it is
a widespread pathogen in swine (1). Opportunistic
diarrhea with different pathogens are reported elsewhere
(1,2). The associations between PCV2 and PPV have
been reported (3). Also, opportunistic Cryptosporidiosis
has been seen in domestic animals and humans
associated to immune suppression or after virus disease
in the intestinal tract (4). The aim of this paper is to
report an association of PCV2 with PPV and clostridial
diarrhea and opportunistic Cryptosporidiosis in a
commercial pigfarm in PRRS (-) herds.
Material and Methods.
A 6500 sows multisite farm reported new born piglet (17 days old) diarrhea and increased mortality in a short
interval. All sows were vaccinated with E. coli and
Clostridium vaccine 5 and 2 week before farrowing. The
outbreak begun after a sudden event where the drains
flushed out from pit and flooded farrowing rooms. To
determine the main cause of this persistent diarrhea
several live piglets, intestine content and fecal samples
were collected and submitted to diagnostic laboratory for
bacteriological and histopathological study. Pools of
intestinal content were concentrated and placed on FTA
cards and run by PCR. Meanwhile, intensive
metaphylactic treatments and disinfection protocols were
established by farm veterinarian to control and reduce
the diarrhea.

b

e

c

d

f

References
1. Songer, J.G. and Uzal, F.A. 2005. J. Vet. Diagn.
Invest., 17:528-536.
2. Songer, JG and Taylor, DJ. 2006. Dis. of Swine. 9th
Ed. p613-644.
3. Lorincz, M. E et al. 2011. P220, pag. 305, 6th
ISERPD,Barcelona, España.
4. Nevares-Garza, M. Et al. 1997. Vet. Mex.28(3): 234237.
5. Yaeguer, M. 2001. Proc. ISU Swine Dis. Conf. p2426.
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This findings uncovered the fact that Cryptosporidium
parvum can be a common opportunistic protozoa in
diarrhea by primary pathogens that allow survival of the
piglets with severe impact on the local immunity of the
gut as in other hosts (4). Intranuclear inclusion bodies
observed in the gut were of viral nature but not fully
identified. Although PPV1 causes reproductive failures
in the sow, it might well cause diarrhea and leave
inclusion in replication fields, but it does not seems to be
a feature in this virus. Nevertheless, we detected some
degree of PPV1 genome in the piglets, mummies and
fetuses studied. In conclusion Crypstosporidium must be
incorporated in the list of diarrhea causes in swine.
Interactions between PCV2 and PPV1 are common and
has been reported most recently (3). We must be awared
of mutations of PPV as new mutant reported in Europe in
the last three years.
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Results.
Two Clostridium strains were isolated from fecal and
tissues sample; one belonging to C. perfringens strain
and the other one was a C. difficile strain. Piglets
diarrhea and severe megacolon and edema (Figure 1a,b).
Affected piglets had a pasty diarrhea with very high
mortality (25%-38%). Histologically, the distal ileum
and proximal colon revealed abundant clostridial forms
in the lumina while in the crypts were found acid fast and
silver stainable round cystic bodies (red cells size)
attached on the surface microvilli (Figure 1c,d).
Molecular findings on PCR showed PCV2 genome with
lesions associated with reproductive failures and PPV1
genome with enteritis a virus like intranuclear inclusions
were seen histologically in the progenitor stratum deep in
the crypts (Figure 1e,f) with necrosis of the mucosa,
desquamation of the epithelium and interstitial thrombus
and hemorrhages.

Figure 1.
a
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Risk factors associate with Lawsonia intracellularis in English pig farms
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Introduction
Porcine proliferative enteropathy (PPE) caused by the
bacterium Lawsonia intracellularis (L. intracellularis) is
estimated to cause considerable economic loss to the pig
industry mainly on slaughter weight, feed conversion
efficiency, space utilisation, and morbidity-mortality
effects, resulting in estimated costs at 0.50 to 1 Euro per
affected growing pig1. The disease has a widespread
international distribution with studies estimating herd
prevalence at between 48% and 100% in various pig
rearing countries throughout the world234567. Despite the
apparent importance of the disease worldwide, little is
known about the current situation regarding exposure to
L. intracellularis in the UK pig industry.Therefore solid
data on the disease prevalence and analysis of associated
potential risk factors is vital to prevent and control
infection.

farm level, sero-prevalence was significantly lower in
growers than finishers (56.80 vs 94.26%, p < 0.001).
Risk factor analysis was only carried out for the outcome
‘growers positive’ as almost all farms tested positive in
finishers (94.26%). Farms reporting minor Salmonella
problems and those that brought boars onto farm had
higher odds to test positive in growers with odds ratios of
5.69 and 4.31, respectively. On the other hand, farms
where producers considered temperature as an important
stress factor (OR=0.3) and which had more than 2 sites
on which pigs are kept (OR=0.16) were less likely to test
positive in growers.There was no evidence for
interaction between variables in the final model for
growers.Of the assessed production parameters ‘number
of litters per sow per year’ was significantlyassociated
with the percentage of positive samples of growers (Coef.
= -81.48, p = 0.004, 95% CI: -136.95 to -26.00).

Materials and Methods
Twelve samples (6 growers and 6 finishers) from each of
147 farms collected in a cross-sectional study between
2008 and 2009 were tested for L. intracellularis exposure
by antibody ELISA. Samples were stratified according to
ages in weeks (from 11 to 28 weeks) in order to
investigate if the outcome was age dependent. For the
prevalence of growers and finishers at farm level, a farm
was considered positive if at least one animal tested
positive based on the assumption that the disease is
significantly related to age. Stata 11.2 was used for
univariable (p-values ≤ 0.25), correlation (p ≤ 0.01) and
multivariable analysis (p ≤ 0.05) on the exposure
variables obtained from the questionnaire. The final
potential risk factors were tested for interaction using a
likelihood-ratio test (p ≤ 0.05). R-squared value was used
to estimate model fit and the post-estimation HosmerLemeshow goodness-of-fit test was carried out. Further
simple linear regression analysis was carried out to test if
percentage of positive samples of growers and finishers
on a farm was associated with farm productivity. Finally
linear trend of lawsonia seropositivity and weekly age
groups were investigated.

Conclusions and Discussion
The current study confirmed the high prevalence in the
tested samples of the English pig farms. The potential
risk factors and further information of the disease impact
on the farm productivity will aid to develop appropriate
control strategies through better understanding of the
disease.

Results
At an animal level there was a significant positive linear
trend between sero-prevalence and age in weeks (Coef. =
2.65, p < 0.001), with sero-prevalence lowest at 24.73%
at age 11 weeks and highest with 93.33% at 24 weeks. At
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Snatch-farrowed, porcine-colostrum-deprived (SF-pCD) pigs as a model for swine infectious disease research
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Introduction
Conventional specific pathogen free (SPF), cesareanderived colostrum-deprived (CDCD), and the gnotobiotic
derivation are current methods to obtain pigs for
infectious disease research. The conventional SPF
method may not be suitable when the research requires
freedom of highly prevalent pathogens. CDCD and
gnotobiotic derivation require surgery, specialized
facilities, sterile compartments, and are more costly than
the SPF derivation. Snatch-farrowed, porcine-colostrumdeprived (SF-pCD) pigs raised on unprocessed bovine
colostrum has been reported (1) as an alternative method
for obtaining pathogen-free pigs. Mortality rates however
were 20 to 50% mainly due to bacterial infection, and
pigs were weaned at a very young age (i.e. d7)(1, 2). The
objective of this research was to evaluate a method of
raising SF-pCD pigs using commercially available spraydried bovine colostrum (Saskatoon Colostrum Company
Ltd., Saskatoon Canada) that would allow pigs to be
weaned at 21 days of age with 100% survival, and
produce pigs free of major porcine pathogens and
maternal antibodies.

The half life of bovine IgG was 9.2 and 5.5 days
respectively in experiments 1 and 2 (Figure 1).
Figure 1. Plasma concentrations of bovine (b) and
porcine (p) IgG in SF-pCD pigs in experiments 1 and 2
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Results
In experiment 1, 4/6 RPL pigs and all COL pigs survived
until planned termination on d35. Two RPL pigs died of

No pigs in either experiment seroconverted to PPV,
PRRS or SIV. In experiment 1, one pig was seropositive
for PCV2 at termination, and PCR showed this pig began
to be viremic since d21 and lasted till termination. One
other pig reared in the same pen was also PCR positive
for PCV2 at termination, although this pig remained
seronegative. The PCV2 infection was likely due to the
introduction of contaminated supplies, not in utero
infection, since all pigs remained PCR negative for
PCV2 until d21. All pigs in experiment 2 were negative
for PCV2. TTVg1 was detected in 1 STARTER-COL
and 4 STARTER-CTRL pigs. TTVg1 and TTVg2 were
detected in 1 STARTER-CTRL pig.

Conclusions and Discussion
This experiment established a method of deriving SFpCD pigs with high health and survival. The SF-pCD
model is a good alternative to current methods for
producing pigs for infectious disease research.
References
1. Oliveira et al.: 2003, Can J Vet Res 76:146.
2. Blanco et al.: 2004, Vet Micro 103:21-27.

Happy Pigs - Healthy People

1075

Poster Sessions

Materials and Methods
In experiment 1, 12 SF-pCD pigs received a liquid diet
made from mainly bovine colostrum from birth to d10.
Six remained on the same liquid diet (COL), while 6
were fed a diet mainly comprised of milk replacer (RPL)
until weaning. In experiment 2, 12 SF-pCD pigs were fed
mainly bovine colostrum before weaning on d21. After
weaning, 6 were fed a starter diet containing 20% (w/w)
bovine colostrum powder (STARTER-COL) and 6 pigs
were fed a starter diet without any bovine colostrum
(STARTER-CTRL) until termination (d42 or 49). Body
temperature was monitored daily, and fever assigned if
equal to or greater than 39.5°C. Plasma was collected
weekly, and bovine and porcine serum IgG
concentrations were tested by radial immunodiffusion.
Plasma antibodies to porcine parvovirus (PPV), porcine
reproductive and respiratory syndrome virus (PRRSV),
swine influenza virus (SIV), porcine circovirus type 2
(PCV2) were tested by appropriate methods. Plasma
were tested by PCR for the presence of PCV2. In
experiment 2 spleens were tested for Torque Teno virus
(TTV) genogroups 1 and 2. Tissues collected at
termination from all pigs were examined grossly and
histologically.

E. coli septicemia; onesubsequentto atresia ani and
rectovaginal fistula. Both were euthanized before
termination (d16 and 22, respectively). RPL pigs had
significantly more fever-days than COL pigs from d1120 (16 fever-days / 50 total pig-days in RPL versus 5/54
in COL, P = 0.009). In experiment 2, all pigs in both
groups survived until termination. STARTER-COL pigs
developed diarrhea, colitis and pancreatic degeneration.
Both groups had only 2 fever-days.
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Histopathological, morphometrical and fluorescence in situ hybrydization investigation of new neonatal porcine
diarrhea in Denmark
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B Jonach1, M Boye1, TK Jensen1
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Introduction
New Neonatal Porcine Diarrhea (NNPD) is an emerging
kind of diarrhea affecting piglets during their first week
of life. The etiology of this syndrome is unknown and in
most cases microbiological testing is insufficient to
explain the cause1. The objective of the present study
was to clarify the pathomechanism of the disease by
characterization of the morphological lesions in the
intestinal mucosa with respect to determination of
possible infectious or non-infectious nature. Furthermore
the aim of the study was to identify and quantify
potentially pathogenic bacteria associated with the
intestinal mucosa.
Materials and Methods
Intestinal tissue samples were collected from 101 piglets
at two-seven days of age (51 diarrheic and 50 controls)
selected from four Danish pig herds affected with NNPD.
Histopathological and morphometrical examination was
carried out on formalin fixed, paraffin embedded tissue
samples from duodenum, jejunum, ileum and colon,
stained with hematoxylin and eosin according to standard
laboratory procedures. Computer-aided morphometrical
analyses included measurement of mucosa thickness,
villous length and crypt depth in the small intestine.
Fluorescence in situ hybridization (FISH) was carried out
with 16S rRNA-targeted oligonucleotide probes for
Domain Bacteria, Escherichia coli, Clostridium difficile
and Clostridium perfringens. Fluorescent signals were
analyzed semi-quantitatively under an epifluorescence
microscope.
Results
Morphometrical analysis of the intestinal mucosa
showed that villi were significantly shorter and crypts of
Lieberkühn were deeper in diarrheic piglets compared to
control piglets. Morphological differences are illustrated
in Figure 1. Based on the length and presence of the
structural changes, the villi were classified as atrophic to
various degrees in 61% of the diarrheic piglets. Villous
atrophy was associated with moderately increased
cellularity of the lamina propria with mononuclear cells
and occasionally neutrophils and mild epithelial lesions.
Necrotic changes of the intestinal mucosa were observed
in 6% of the diarrheic piglets. FISHanalyses of intestinal
tissue showed presence of adherent E. coli in 33%, small
to moderate amounts of Cl. perfringens in 74%, and
small amounts of Cl. difficile in 37% of the diarrheic
piglets. The prevalence and quantities of these
potentially pathogenic bacteria in control piglets were
similar to those in diarrheic piglets. There was no
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obvious correlation between the pathological changes
and presence of these bacteria in the intestinal tissue.
Figure 1. Light micrographs of the ileal mucosa from 3day-old piglets, HE, obj. 10x. A. Normal mucosa in
control piglet B. Short and blunt villi in diarrheic piglet.

A

B

Conclusions and Discussion
The present study indicates an association between
clinical symptoms and shortening of the intestinal villi
and shows that the piglets affected with NNPD differ
from healthy individuals in the intestinal morphology.
However, the quantity of potentially pathogenic bacteria
identified by FISH was lower than one would associate
with bacterial infection in diarrheic condition. In order to
determine the exact nature and certain etiology of NNPD
further investigations are necessary.
References
1. Svensmark B: 2009, Proceedings of the 1st ESPHM,
Copenhagen, p. 27
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Epidemiological survey of porcine diarrheal disease virus and molecular phylogeny of PEDV in Shanghai of
China
Fei-Fei Ge, De-Quan Yang, Jian Wang, Jian Liu, Hou-Bing Ju, Pei-Hong Liu, Jin-Ping Zhou
Shanghai Animal Disease Control Center, Shanghai 201103, People’s Republic of China
Introduction
The epidemiological survey of porcine diarrheal disease
at the end of 2010 revealed that porcine epidemic
diarrhea virus (PEDV) may play a role in pig diarrhea as
a causative agent of gastroenteritis occurred in Shanghai.
Through genetic and phylogenetic analysis of ten PEDV
isolates, the molecular epidemiology of PEDV field
strains in our country is complex and three genotypes
coexisted in the same porcine farm.

prevention of PEDV infection.
Figure 1. Phylogenetic tree of of M gene (positions 1
to 681) and ORF3(positions 1 to 675) gene of PEDV in
Shanghai of China.
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PF3 M
PF2 M
PF5 M
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Materials and Methods
A total of 135 porcine intestinal and fecal samples were
collected from September 2011 to January 2012, from 26
swine farms in Shanghai of China. Ninety-five pigs on
18 farms showed signs of diarrhea at sampling, and all
others appeared clinically normal at the time of sample
collection. They were examined for diarrheal disease
virus and common bacterial enteric pathogens.
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Conclusions and Discussion
The analysis of PEDV positive rate between diarrheic
and healthy pigs revealed that PEDV infection is
correlated with diarrhea. In addition, there was high
positive rate of porcine kobuvirus in the diarrheic swine
which is accordant to a report in Korea (1).By accurate
analysis of ORF3 genes, this reflects the existence of
genetic diversity among the Shanghai PEDV field
isolates and raises questions as to whether a new type of
PEDV vaccine may be necessary for more effective
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Results
The positive rate of PEDV was 26.3%, TGEV 3.1%,
Rotavirus 8.4%, porcine kobuvirus 35.8%, porcine teschovirus 35.8%, L. intracellularis 4.2 % among these diarrheic
pigs. But there was the positive rate of PEDV 0%, porcine
kobuvirus 0% and porcine tescho-virus 92.5% among these
healthy pigs. The results showed that PEDV and porcine
kobuvirus play an important role in diarrheic cause. The
nucleotide of these ten PEDV isolates, which were 681bp of
M gene and 675bp of ORF3 gene, were sequenced.
According to sequence and phylogenetic analysis using
the complete M gene (Figure 1), all PEDVs isolated in
Shanghai are closely related to those of group 3.
However, all Shanghai PEDV field isolates analyzed in
this study differ from members of the group that includes
the vaccine strains. The phylogenetic relationship of the
ORF3 genes indicates that Shanghai PEDV field strains
(including SH1-3 isolated in 2011 and PF1-5 isolated in
2012) have a close phylogenetic relationship to Korean
field strains (DR13 and Chinju99) (Figure 1). SH4 is
genetically from European field strains (CV777 and
Br1/87). The Shanghai PEDV field strains (SH5) is
genetically from the CV777 vaccine strain.
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Metagenomic analysis of virome in stool samples from piglets with diarrhea
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Introduction
Diarrhea can have an important impact on the swine
industry where cases can remain without identified viral
or bacterial etiology1. From autumn, 2010 to present,
many cases of pigletswith diarrhea remain unexplained
after extensive testing for all known diarrheic pathogens
in China. Using a viral metagenomic approach and high
throughput sequencing technologies, some unknown
viruses and novel viral species were discovered in
animals, plants, other host species and diverse
environmental sources in several studies1-8. Therefore,
the viromes of piglets with diarrhea were analysis to
discover new viral diarrheic pathogens using viral
metagenomic approach.
Materials and Methods
98 stool samples of piglets with diarrhea were collected
from 13 farms in 6 provinces. Stool samples were
resuspended, filtered and treated with a mixture of
DNases1,3,8. Viral nucleic acid were then extracted using
the QIAamp viral RNA extraction kit (Qiagen). Library
construction, pyrosequencing, data assembly and
processing, and bioinformatics were done as reports1,3,8.
Results
98 stool samples were prepared for pyrosequencing, and
generating >960000 sequence reads. Sequence contigs
were generated using reads from each of the 98 samples
and classified based on best BLASTx expectation (E)
scores. Approximately 26% of the total reads showed
detectable similarity to eukaryotic viral sequences.
Ninety-six percent of sequence reads with best BLASTx
matches to mammalian viruses were to RNA viruses
from the families Picornaviridae, Astroviridae,
Coronaviridae, Picobirnaviridae, Nodaviridae and
Caliciviridae. One percent of these sequences were
related to the single-stranded DNA (ssDNA) viruses in
the Circoviridae and Parviviridae families. Previously
characterized viruses identified here consisted of
kuboviruses, astroviruses, sapoviruses, sapeloviruses,
PEDV, bocaviruses and teschoviruses. Novel sapoviruses,
astroviruses, nodaviruses, coronavirus were detected as
well as highly divergence Rep-encoding circular viruses
and parviviridae. The most highly represented
mammalian viruses were, in order of positive number of
samples, astrovirus, kobuvirus, enterovirus, picobirnavirus,
bocavirus, new cronavirus, PEDV, sapovirus, rotavirus,
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PCV2, teschovirus, new circoviruses, HEV and nodavirus.
Conclusions and Discussion
The results show the viromes of piglets with diarrhea in
China. Enteric porcine viruses in the Picornaviridae,
Astroviridae, Coronaviridae, Picobirnaviridae, Nodaviridae,
Caliciviridae, Circoviridae and Parviviridae families
were found. All feces samples contained at least one
BLASTx-recognizable mammalian virus. Some samples
contained seven viruses. Astrovirus is the highest
prevalence in the piglets, following is kobuvirus and
enterovirus. In the present study, we did not confirm the
main cause of diarrhea and not get the full genomes of
new viruses, such as nodavirus, new cornovirus,
newastrovirs, circo-like viruses and parviviridae. In next
study, healthy control will be included.
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A stochastic partial budget analysis of Enterisol Ileitis vaccination

1

L. G. Corbellini1, P. Schwarz2 V. Borges2, G. Jardim2, M. Donin2, J. Calveyra2
Dept. Prev. Vet. Medicine, UFRGS, 2Boehringer Ingelheim Vetmedica, Inc., São Paulo, SP

Introduction
Animal health economics is a discipline that can aid in
decision making on animal health intervention. Budget
analysis considers the components of enterprises
incomes and costs that are more probable to be
influenced by the proposed disease control procedure. It
consists of four sections: (1) additional returns, (2)
reduced costs, (3) returns foregone, and (4) extra costs.
Monte Carlo simulation model can be used to generate
random numbers from a set of probability distribution
used to model uncertainty and variability of the input
variables. The objective of this study was to conduct a
stochastic partial budget analysis of Enterisol® Ileitis
vaccination.

Results
On average, a partial return of R$ 6,069.9 was obtained
from the simulation. In 90% of the simulations, the
partial return was positive (Percentile 10 = R$ 956.4). In
90% of the simulations the NIR was greater than 2.5%,
with an average of 19.4%. It means that there is a high
probability that the net income (the total revenue minus
all expenses for each intervention) resulted from the
vaccination would be greater than or equal to 2.5% than
the net income of the CP.
Discussion
Vaccination resulted in a higher net income when
compared with the net income of the conventional plane
and the average of partial return was positive. The main
uncertainties identified are those related with the costs of
feed with reduced amount of medication as well as
mortality rates. These inputs had a moderate impact on
the results of the partial return and return on investment.
This suggests need for obtaining data related to these
variables in the future. In the same way, there is also a
need to obtain data about FCR from vaccinated animals
as well as non-vaccinated animals fed with a ration with
reduced amount of antibiotics. In conclusion, economical
models can be used to take more rational decision
making in the field of animal health and it can also helps
in getting key information to improve the confidence of
the results by diminishing uncertainty around important
parameters considered in the model.
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Materials and Methods
The analysis consisted of a comparison between the use
of antibiotics for enteric disease prevention
(conventional plan, CP) and the use of Enterisol® ileitis
vaccine as an alternative plan (AP). The following
parameters were used: (1) reduced mortality rate as
additional returns, (2) amount of feed consumed and
reduction of antibiotics included in the feed as reduced
costs, and (3) cost of vaccines as extra costs. No returns
foregone items were identified. The reduced costs due to
amount of feed consumed to reach the final weight of
101.1 kg (± 10.4 SD) was calculated based on the feed
conversion ratio (FCR). Brazilian currency (R$) was
used. The inputs (and distributions) used in the model
were: FCR (modeled with a pert distribution with
minimum, most probable and maximum of 2.59, 2.90,
3.30 for the CP and 2.42, 2.79, 2.98 for the AP); feed
costs/kg (pert distribution with a minimum, most
probable and maximum of R$ 0.40, 0.45 and 0.54);
decreasing (in %) in the price of feed with reduced
amount of antibiotics (triangular distribution considering
a minimum, mode and maximum of 1%, 5% and 10%);
mortality rate (modeled with a rectangular distribution,
ranging from 1.5% to 6.3% for the CP and 1.1% and 4.1%
for the AP); live hog price/kg (pert distribution with a
minimum, most probable and maximum of R$ 2.56, 2.76
and 2.93). The cost of the vaccine/swine was R$ 2.95.
The model considered a finish pig herd with 500 animals
with an average starting weight of 21.5 kg and finishing
weight of 101.1 kg (Corbellini, personal data).
Information about FCR and mortality rate was obtained
from the literature (data from IPVS, AASV and Schwarz,
personal communications were used). Data related to
feed costs and hog prices was based mainly on expert
information (Borges, personal communication) and from
pork producers association (http://www.acsurs.com.br).
The outputs were partial return (R$) and the AP and CP

net income ratio (NIR, in %). A Monte Carlo simulation
with 10,000 iteration was used using the software @risk
(Palisade).
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Predictor variables of porcine gastro-duodenal ulcer syndrome (PGDUS) in swine: serum versus stomach
contents
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Introduction
To study PGDUS in Pig farms of Venezuela, a
standardized videoendoscopy protocol (1,2) was used to
study predictor variables from the stomach content (SC)
and compared to serum (S). The diagnosis of PGDUS is
based on history, clinical signs and endoscopy (3) but no
assessment of serum parameters nor stomach content
have been studied that might be helpful to clinically
determine PGDUS. Nonetheless treatments protocols
applied to control such a common condition in pigs up to
now. This study was aimed to assess predictor variables
in P and SC that might indicate early clinical indications
of PGDUS.
Materials and Methods
A total of 400 stomachs were studied a from
slaughterhouse (Plumrose Venezuela meat packing plant,
Cagua, Aragua State) and from 5 different farms, 35
videoendoscoped pigs, 30 mL of Gastroduodenal fluid
(GDF) withdrawn by vacuum pump (EasyVac®) collected
in sterile containers. From jugular vein serum or plasma
1mL average was assessed. 12 blood biochemical
variables (Hemoglobin/Hgb, Glucose, Lipase, Urea,
Alkaline Phosphatase/ALP, Total Protein/TP, Albumin:
Globulin/A:G Ratio). All samples were placed in sterile
tubes without anticoagulant and centrifuged at 5.000 rpm
for 10 minutes, storage at 2 to 8 Cº.
Results
From all biochemical variables studied, Hb, TP, A:G
ratio and Glucose proved to be consistently as indicators
of clinically PGDUS in pigs GDF, SC and S, as
compared to normals. Other variables showed to be out
far range (Table 1).
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Table 1. Range of S, SC and GDF PredictiveVariables
F

FGD*
EP-SS

PV

RANGE

B

G

S

WP

A:G

> 1.0
Inflamación

1-2

3

2-3

1.7*

TP
gr/dl

7.9 – 8.9

7.9 – 7.9 – 7.9 –
> 8*
8.9
8.9 8.9

Glucose
mgr/dl

85 - 150

130

120

130

182* 209* 350*-278*

Hgb!
gr/dl

10 – 16

< 9¡

<9¡

<9¡

< 10¡ <10 >12¡- >12

1.2* 1.4*-1.5*
>8*

10*-12*

* = Valores significativamente elevados (P< .05) en¡ = Hemoglobina
g/dl, valores significativamente menores (p< .05). EP=Endoscoped
Pigs; SS=Stomach fromslaughter; PV=Predictive; Variable;
B=Boar;G=Guilt;S=Sow;WP=Weanned Piglet;F=Fatter Pig.

From our results the data revealed a way to evaluate
clinically from Site 1, 2 and 3 pigs by using predictor
variables here reported to monitor swine stress showed
on daily mortality evidence of PGDUS to be checked in
plasma or videoendoscopy. Important changes in
biochemical parameters are trustable to assess genetic
line crosses more susceptible to develop PGDUS or
stress in the batch of pigs to go into growth or fattenng.
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Molecular phylogenetic of swine influenza virus subtypes H1N1 and H3N2
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Introduction
The novel influenza A(H1N1) virus that emerged
recently in México and the United States has spread
rapidly to many countries, initiating a human pandemic.
It would be interesting to determine whether the virus
has existed in, or will spread to, the swine population.
Sequencing and bioinformatics are key analyses for the
identification of new pandemic influenza viruses.

Figure 2. Aminoacid phylogenetic tree of N1, H3 and
N2 genes compared to other similar influenza viruses.
The tree was generated as a consensus of 1000 bootstrap
replicates.

Conclusions and Discussion
To develop an effective diagnosis tests of influenza virus,
additional molecular techniques should be considered,
because the high genetic variation and evolution can alter the
specific identification of this virus. New analytical methods
and fasters sequencing technology can be applied and offer
the opportunity to address crucial questions about virus
evolution through phylogenetic analyses. Improvements in
methods for bioinformatics and epidemiological analysis, as
well as a greatly expanded GenBank database of influenza
virus genome sequences, provide an unprecedented
opportunity to research long-standing question of influenza
virus epidemiology and evolution.
The analysis of aminoacid sequences in this work
provided accurate information of influenza virus evolution,
hence this type ofanalysisshould be consideredto be
implemented for the diagnosis of clinical samples from
pigs with respiratory and reproductive problems.
References
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Results
The H1 gene was not identified by the OneStep RT-PCR
technique, therefore we applied the technique developed
by Zhou et al. (2009) to identify the eight segments of
RNA genome, which it identifies the presence of influenza
virus generating consistently high specificity and
sensitivity. The One-Step RT-PCR products were partially
sequenced in both directions. The specific nucleotide sizes
obtained were: 701 bp for N1, 663 bp for H3 and 382bp
for N2 (Figure 1). Otherwise, the final sizes of the aminoacid
sequences
obtainedwere 174N1, 218 and 119H3N2.(Figure 2). It is
important to note that the nucleotide sequences obtained

Figure 1. Nucleotide phylogenetic tree of N1, H3 and
N2 genes compared to other similar influenza viruses.
The tree was generated as a consensus of 1000 bootstrap
replicates.
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Materials and Methods
The objective of this study was to develop a sequencing
technique for two reference strains of swine influenza
virus: H1N1 (A/swine/NewJersey/11/76) and H3N2
(A/swine/Minnesota/9088-2/98), using RT-PCR assays.
Viral RNA was extracted from allantoid liquid using the
Gibco Life Technologies protocol (1996). Viral RNA was
reverse transcribed into complementary DNA using a
One-Step RT-PCR kit (Quiagen, USA) using primers as
described by Choi et al. (2002). The PCR products were
analyzed by electrophoresis in a 2% agarose gel. These
products were eluted from agarose gels and purified with
the QIAquick Gel Extraction Kit (Quiagen). Templates
were labeled by performing a cycle sequencing reaction
using BigDye Terminator v3.1 (Applied Biosystems,
Foster City, CA, USA) and the products were analyzed
using an automatic sequencer (3130 Genetic Analyzer,
Applied Biosystems). Sequence data were assembled and
edited. Afterwards, they were aligned with standard strains
sequences contained in the GenBank Influenza Virus
Resource
(http:www.ncbi.nlm.nih.gov/genomes/FLU/FLU.html).
Once they were aligned into nucleotide sequences, ORFs
regions were searched to translate them into aminoacid
sequences. Phylogenetic analysis, were created using the
Maximum Likelihood method.

from BLAST analysis differ from those found in amino
acid sequences, therefore the region and host are different.
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Introduction
National animal health surveillance is almost universally
aimed at dealing with diseases that impact trade and
public health, and some diseases that are of great enough
importance to affect the whole industry1. The norm
among trading nations is for animal health surveillance
to be funded by governments, to provide information for
government decision makers to make decisions and
develop policy on behalf of livestock industries 1. These
programs are, undeniably, of great benefit to livestock
industries as a whole, however, they seldom aim to
support private veterinarians and their clients in their day
to day battles against emerging and ever present endemic
diseases that affect productivity and profitability.
The purpose of this project is to design and implement a
new swine surveillance network for the Canadian
industry. The project will use current information
technologies to create real-time swine health intelligence.
The goal of the network is to generate intelligence that
helps practicing veterinarians and their clients to reduce
the impact of disease on Canadian swine farms. The
network has been named the Canadian Swine Health
Intelligence Network (CSHIN).
Materials and Methods
The Canadian Swine Health Board (CSHB)2, an
organization aimed at providing leadership, coordination
and support in the management of the health of the
Canadian swine herd, is leading the implementation of
the CSHIN. During 2010, a national project was initiated
by the CSHB to evaluate the current state of swine health
surveillance across Canada, identify gaps and suggest
broad solutions. This was followed by a call for
proposals to design the CSHIN and develop a plan for
implementation. CSHIN will be created using a series of
individual projects, under the umbrella of an overarching,
and coordinating project, which will result in the CSHIN
becoming operational across Canada in 2012-2013.
Results
In Canada, surveillance for swine diseases is divided
between national and provincial governments, with some
additional surveillance being conducted as research
projects by academic institutions. With the exception of
the réseau d'alerte et d'information zoosanitaire
(RAIZO)3 system in Quebec; swine health surveillance is
targeted against diseases that impact trade and public
health.
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Critical success factors in the design of the national
surveillance system identified included: creating value
for stakeholders and providers of health information by
rapidly communicating useful information back to
stakeholders, maintaining producer confidentiality,
maintaining strict control over public communications
and building on existing health infrastructure.
Infrastructure that was identified included a web-based
veterinary practice management system (Swine Database
Services4), national surveillance infrastructure (Canadian
Animal Health Surveillance Network5) and veterinary
social networks (RAIZO and the Ontario Swine Health
Advisory Board6).
Discussion and Conclusions
The design of the CSHIN is unique in several ways. At
its core it is a national surveillance system aimed at
providing surveillance intelligence to support practicing
swine veterinarians. It includes both a data network and a
parallel social network. The data network will include
data from a real-time web-based veterinary practice
surveillance network. It will feed swine health
intelligence into the social network (composed of swine
veterinarians, producers, diagnosticians and other swine
health experts) that will validate the data, develop and
implement strategies to deal with emerging diseases and
communicate information as needed to support the
strategy taken
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Serological surveillance of African swine fever in Korea
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Introduction
African swine fever (ASF) is a highly contagious viral
disease of domestic and wild pigs causing haemorrhagic
fever with high mortality. ASF is an OIE listed
diseaserequiring the member countries to submit regular
report of the country status. Recognition offreedom from
the disease is important to livestock producing countries
as it allows access to lucrative foreign market. To
provide sufficient evidence of disease free status,
effective level of surveillance needs to be conducted,
which also allows for rapid detection, should the disease
be introduced. In this study, statistically designed
serological surveillance was conducted to demonstrate
freedom from ASF in domestic pigs in Korea.
Materials and Methods
For the calculation of the required sample size for ASF
surveillance, two-stage random sampling strategy was
selected with first stage sampling unit being farms and
second stage being pigs within the selected farms. Among
herd prevalence of 2% and within herd prevalence of 30%
were applied. No stratifications were applied. For
laboratory tests, ELISA with assumed sensitivity of 98%
and specificity of 98% was used. By using the above
parameters and collecting 8 samples sample per farm, a
total of 1,272 samples from 159 farms were required to
provide 95% probability of detection of ASF outbreak
with the above defined prevalence (Table 1).

Variables

Notation Data

Formula

Characteristics of the screening test at the animal level
Test sensitivity
Tsens
0.95
Test specificity
Tsp
1
within herd prev
prev
0.3
number of samples per herd
n
8
User

Herd-level test characteristics
Probability that the herd is
classified negative by testing
regime
herd-level sensitivity

pneg

0.07

Hsens

0.93

Hsp

1

Pop

7,908

herd-level specificity

Formula
(prev*(1-Tsens)+
(1-prev)*Tsp)^n
1-pneg
pneg with prev set
to 0

Sample size for detecting disease
Herd population
Herd-level prevalence
Number of infected herds
Number of positive reactor
herds expected
Desired confidence level
Number of herds to be
sampled

2010 National
statistics

Hprev
infh

0.02
158.16 Pop*Hprev

r

147.36 infh*Hsens

Conf

0.95

N

159

Total samples required

User
Round((1-(1Conf)^(1/r))*(Popr/2)+1,0)

1,272 n*N

Table 2. Results of ASF antibody tests
Province

No. farms

No. pigs

No.
farms
tested

No. pigs
tested

Results

Gyeonggi
Gangwon
Chungbuk
Chungnam
Jeonbuk
Jeonnam
Gyeongbuk
Gyeongnam
Jeju

1,245
304
400
1,324
890
1,376
845
1,192
332

1,859,483
428593
568242
1,868,469
1154710
830,806
1249812
1,260,148
507275

19
18
26
36
12
10
22
16
10

151
144
208
287
95
78
176
128
80

Neg
Neg
Neg
Neg
Neg
Neg
Neg
Neg
Neg

Total

7,908

9,727,538

169

1,347

Conclusions and Discussion
From this surveillance, no evidence of antibodies to ASF
could be detected in domestic pigs in Korea and supports
the view that Korea is free from ASF. The surveillance is
ongoing and will continue to provide further evidence of
freedom from ASF in Korea.
References
1. Garner MG et al.: 1997 Aus. Vet. J. 75;596-600.
2. OIE. Manual of diagnostic tests and vaccines for
terrestrial animals. 2010
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Table 1. Surveillance sample calculation
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Results
For this study, serum samples were collected from
farmsacross the country from mid 2010 to mid 2011. A
total of 1,347 samples from 169 farms were collected,
which was in excess of the required sample size. All
samples were tested by ELISA as prescribed by the OIE
manual of diagnostic tests and were all shown to be
negative for antibodies to ASF (Table 2).
Assuming that the selected farms and animals was
representative of the situation in the country, this testing
regime would be able to provide with 95% confidence
that the country is free from ASF during the study period.

Variables
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Clinical cases of peri-weaning failure-to-thrive syndrome in Portugal

1

Pedro M. S. Lopes1
Faculdade de Medicina Veterinária, Universidade Lusófona de Humanidades e Tecnologias, Lisboa, Portugal
pmslopes@sapo.pt

Introduction
Periweaning Failure to Thrive Syndrome (PFTS) has been
described in piglets as a clinical condition characterized by
anorexia, lethargy and progressive debilitation within 2 to
3 weeks after weaning, in the absence of discernible and
detrimental infectious, nutritional, managemental, or
environmental factors that can explain the clinical
syndrome1. In recent publications, the most common
lesions found at necropsy include chronic active rhinitis,
lymphocytic superficial fundic gastritis, atrophic enteritis,
superficial colitis and thymic atrophy2, but no reference is
made to heart lesions. During the last 3 years in our
practice in Portugal, we found a number of farms with
piglets with compatible signs of PFTS. Besides the
described lesions, we also found a consistent cardiac
dilatation in affected piglets, but not in their cohorts
deceased of other causes. This is the description of 3
similar clinical cases followed during 2011.
Materials and Methods
3 swine farms: one of 850 sows (A), one of 760 sows (B)
and another of 590 sows (C), located within 80 km of
Lisbon. On farm A, some of the wasting piglets identified
on the first week after weaning were moved to an hospital
pen with extra space, special liquid feed and plenty of
fresh air. All farms keep detailed nursery charts with daily
information about every batch of weaned piglets. A record
of the number of deaths and their apparent causes is also
kept. Necropsies on-farm were performed in piglets, dead
or euthanized, presenting anorexia and progressive weight
loss (wasting symptoms), and information about
macroscopic lesions was registered for each piglet. Organs
were collected (lymph nodes, liver, spleen, lung, heart)
and sent to diagnostic laboratories to perform
histopathology and PCR for, Porcine Reproductive and
Respiratory Syndrome (PRRS), Torque-Tenovírus (TTV),
Mycoplasma hyopneumoniae (MHyo) and Swine
Influenza Vírus (SIV). In situ hybridization was requested
for Circovírus type 2 (PCV2). Small and large intestines
were also sent to search for Coronavírus (TGE), Lawsonia
sp., Salmonella sp. and Escherichia coli (E.coli) and
Isospora.
The heart was removed and observed to register shape and
relative size. A transverse cut, at 2/3 of the longitudinal
axis from the apex, was performed to allow the
observation and measurement of the ventricular walls and
cavities.
Results
Average 12 month mortality rates post-weaning were, in
Farm A 5,44%, in Farm B 5,48%, and Farm C 5,12%. On
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average, over 75%, of the dead piglets were registered as
wasting piglets (from 65% to 90%). The necropsies of
wasting piglets failed to reveal significant macroscopic
lesions: Lymph nodes of normal size and color or slightly
enlarged; Lungs with no lesions is most cases, or only mild
bronchopneumonia in apical and/ or cardiac lobes; frequent
loss of cardiac fat; empty stomach; small intestines empty or
with watery content; large intestines with watery or pasty
content; liver, spleen and kidney with no visible changes.
The heart of most of these piglets was dilated, that is, when
observed in a flat surface the shape was flatter than in
healthy piglets (a more strawberry-like shape), and after the
transverse cut of the heart, the observation of the ventricular
walls revealed a marked decrease in the thickness of both
left and right ventricles, most severe in the left. In most
cases the common proportion of 3:1 (left: right ventricle
walls) in a normal heart was no longer present, being
reduced to 2:1 or even less. (Necropsies performed in
piglets that died with no wasting signs revealed normal
heart shapes and proportions). Results of histopathology for
heart, lung, liver, spleen, kidney and lymph nodes revealed
no significant changes. Villus atrophy was present in the
small intestines samples. No evidence of myocarditis was
found. The results for TTV were also negative. As for PCR
diagnostic results, they were negative for PRRS, PCV2,
MHyo, SIV, Lawsonia and TGE. Bacteriology revealed a
non typeable E. coli but no Salmonella. Parasitology didn’t
find Isospora either. The wasting piglets moved to the
hospital pen in farm A, recovered in 70% of the cases,
without any other treatment, as opposed to the ones left in
the original group, that died nearly 100%.
Conclusions and Discussion
The clinical cases presented can be associated with PFTS,
as described by the cited authors.
The consistent findings of cardiac changes in PFTS
affected piglets but not in cohorts that died of other
causes, asks for further investigation to clarify the
etiology of these lesions and their role in the expression
of clinical signs. Providing affected piglets with an
improved liquid diet, extra room and fresh air, allowed
their recovery in 70% of the cases. The role of improved
nutrition on the onset of clinical signs and in the
recovery of affected animals is also a field that needs
most to be investigated.
References
1. Friendship B, et al., 2010, Proc Allen D. Leman Swine
Conf. St Paul, Minnesota. 2010:73–78.
2. Huang Y., et al., 2011, J Swine Health Prod.
2011;19(6):340–344.
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Molecular detection of swine virus type SwBoV, TTV I and II and PPV, in relation to PMWS on pig farms in
different regions of Colombia
Adriana P. Corredor Figueroa1, Gloria Ramírez Nieto1, Jairo Jaime Correa1, Darío Mogollón Galvis1, Víctor J. Vera
Alfonso1
Línea de Investigación en Microbiología y Epidemiologia Veterinaria, FMVZ, Universidad Nacional de Colombia.
Introduction
Viral diseases in pigs are a major cause of health problems
associated with global economic losses in the swine
industry. In this context, the post-weaning multisystemic
wasting syndrome (PMWS) has been studied in recent
years, establishing the role of the porcine circovirus type
2 (PCV2) and other agents such as porcine reproductive
and respiratory syndrome (PRRS), porcine parvovirus
(PPV) and the virus of Aujeszky's disease, as well as
associated bacterial agents. In addition, it was recently
suggested the involvement of other
viral agents
associated with PMWS such as pig bocavirus (SwBoV)
and type I and II torquetenovirus (TTV1 and 2). Despite
the above, general aspects of different actors and the
specific strains acting in our environment in particular are
still unknown. The main purpose of this study was to
determine the presence of those novel viruses along with
PPV in clinically normal and PWS affected pigs.

Figure 2. Establishment of co-infection by PCR detection of
DNA from different viruses in tissue samples.

Conclusions
Results from this study demonstrate that PPV, SwBoV
and TTV 1 and 2, are circulating in the swine population
in Colombia and that apparently these viruses may play a
role in the presentation of the PMWS. The independent
analysis for each of the viruses against the presence or
absence of PCV2 showed no statistical significance.
Remarkably, from the analysis of 13 associated to
PMWS co-infections, only PCV2 and TTV1-2, seem to
have a role in the development of systemic PMWS.
This study is the first approach trying to understand the
agents, apart from PCV2, involved in the occurrence of
PMWS in Colombia.
References
1. Blomstrom, A., et al. (2009) Virus Res. 146, 125-129.
2. Segalés, J, et al.(2009). Vet Microb.
3. Shaolun Zhai, et al. (2010). Arch Virol (2010)
155:1313–1317

Happy Pigs - Healthy People

1085

June 13 (Wed)

Results
PCR results showed the presence of PPV-like swine
viruses, SwBoV, TTV 1 and 2 in the samples selected for
this study. The lowest percentage was for SwBov and
PPV in serum samples. In contrast, when analyzing
tissue samples, the percentage of SwBov detection by
PCR was surprisingly increased as shown in Figure 1.
When analyzing individual results for PCV2 on the same
samples, the Chi2 test, showed that PCV2 alone was
not enough for causing systemic PMWS daring statistical
significance (p = 0.03 at 10%). A similar conclusion was
determined for the SwBov (p = 0.06 10%). Interestingly,
analysis of the presence of co-infections, particularly in
the tissue samples, showed a high percentage of copresentation of PCV2 with TTV1 and TTV-2. It was also
found an association between SwBoV and TTV 1 -2, in

Figure 1. PCR detection of viral DNA presence in serum
and tissue samples.
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Materials and Methods
152 serum samples from 32 farms and 48 tissue samples
from 16 farms (clinically healthy and PMWS suspected
animals, were included) were selected. The samples
belonged to animals from 8 to 15 weeks of age, from the
major pig producing regions in Colombia. DNA extraction
was performed using a commercial DNA mini kit
(Quiamp®), subsequently the presence of genetic material
for each of the four viruses (PPV, TTV1, TTV2, SwBoV)
object of this study was conducted by PCR using primers
previously described, except for PPV (2, 3, 4).Results
from PCR along with clinical signs and necropsy findings
were analyzed on the group of tissue samples using Chi2
test and the statistical package SPSS v.19.

the absence of PCV-2.This findings suggest that those
viruses may play a role in the development of PMWS
alone or in association with PCV2 (Figure 2).
Statistical analysis, showed that the presence of PCV2
and TTV1-2 together increased the risk of systemic
PMWS by 6.25 (p = 0.017 at 10%). On the other hand,
apparently co-infection with SwBov and TTV1-2 was
not sufficient to explain the presentation of systemic
PMWS, (p = 0.026 at 10%); therefore, in this case other
agents might be involved
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Porcine gastro-duodenal ulcer syndrome (PGDUS): epidemiology and gross exam versus videoendoscopy
Victor Bermudez1, Abelardo Morales1, Jeny Moreno2, Eduardo Kwiecien2, Janio Lameda2, Oscar Moleiro2, Efigenia
Rondon2, Lysaris Escalante2, Deisy Lista2, Maria Solorzano1, Atila Tonelli1, Orhiana LaTouche1, Vanessa Valverde1
1
Central University Of Venezuela, College Of Veterinary Medicine, Maracay, Venezuela, 2Veterinary Pathology,
Central University, Colleghe Of Veterinary Medicine Of Venezuela, Maracay, Venezuela
Introduction
To study PGDUS in Pig farms of Venezuela, an
epidemiological survey was done at slaughterhouse and by
video-endoscopy (1,2). PGDUS is characterized by ulceration
in the terminal esophagus (Reflux), proximal (Pars
esophageal) stomach, distal (Fundic–pyloris glandular
regions) stomach, and proximal duodenum. No Treatments in
pigs to now. All ages and breeds are susceptible to PGDUS.
This study was aimed to assess PGDUS Patterns, Sex, Age,
Microbiology and Molecular detection of Bacteria Vs PCV2.
Materials and Methods
PGDUS study was conducted, evaluating a total of 1240
stomachs obtained at meat packing plant, PIC genetics and
400 pigs studied by video-endoscopy (150 precalostral
suckling newborns, 150 12th weeks and 100 fatters) studied
at PRRS (-), PCV2 (+) farms.Stoach gross study at distal
esophagus, cardiac, fundic, pyloric and duodenal regions. Sex
and ulcers (Mild, Moderate, Severe, Figure 2a,b) were
recorded and Videoendoscoped with a flexible
fyberendoscope (Eickemeyer™). GDF were collected in
sterile containers for molecular analyses. Paired Biopsies
were taken from cardiac – fundic - pyloric and duodenal
regions; one sample for histopathology and the other was
homogenized for Helycobacter spp. and PCV2 DNA
extraction. The prevalence of PGDUS was assessed in
Newborn piglets which were not anesthetized, but 12th week
and finishers were fastened and anesthetized with Xylazine
(22mgr/Kg) / Ketamine (2mgr/Kg).
Results
Slaughterhouse and Videoendoscopy revealed a high
prevalence of PGDUS at allages.PGDUS was 80% at
slaughterhouse (1078 de1240, Table 1), despite the fact that
overall weight gain to finished performance was within
acceptable range. Moderate ulcerative pattern (67%, Figure
1b), predominated over Mild (10%, Figure 1a) and Severe
(23%, Figure 1c). Sex was not different (p > 0.05) but higher
trend favored Males (52%) over females (48%).Ulcers
predominated in Pars Esophageal with reflux esophagitis
(58%) than in glandular regions (22%) or duodenum (20%).
A nonulcerative nodular gastritis seen in glandular region
(13%, Figure 1d,e,2d,e) due to MALTOMAS-Like (3). DNA
extractions showed Helycobacter spp. with 96%
homogeneity to H. pyloris but a high [DNA] TableII. In 30%
precolostral newborn piglets PCV2 DNA extracts from
stomachs showed a high levels (up to 10³º logs, in stressed
newborns, during abortion crisis, fetuses with placentitis,
Table 3.
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Table 1. Prevalence (Prev %) of Porcine GastricDuodenal Ulcers Syndrome (PGDUS, %) patterns at
Slaughterhouse (N=1240) and Videoendoscopy (N= 400)
by Sex (%).
Pigs
Prev Milld Mod Sev
M
F
Stomach= 1240
80
10
67
23!
52
48
Newborn Piglets=150 10
80
15
5
60
40*
12th Week Old= 150
48
45
45
10
55
45
Fatters= 100
60
10
60
30
60
40*
*P<0.05; ! Maltomatous Chronic Nodular Ulcerative Gastritis, 13%

Table 2. MolecularPrevalence (MP %) of Helycobacter
spp.PCR in Extracts of Gastro-Duodenal Fluids (GDF)
in PGDUS at different stages of growth (N= 30).
Pigs
Newborn Piglets = 10
12th WeeK Old = 10
Fatters = 10

MP
0
8
15

Helycobacter spp. DNA
+
+

Table 3. MolecularPrevalence (MP %) of PCV2 by
Real Time PCR (qPCR) in Extracts of Gastro-Duodenal
Fluids (GDF) in PGDUS at different stages of growth
(N= 240).
Pigs
Newborn Piglets = 50
Weaned = 50
Fatters = 50

MP
10
25
65

PCV2 / DNA qPCR
10² - 10³ºLogs
10³º - 10ﻪºLogs
10³º-10٩ºLogs
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Porcine bocaviruses: genetic analysis and prevalence in Chinese swine herds
JX Long, HB Zhang, L Huang, SL Zhai, SS Yuan, GZ Tong
Department of Swine Infectious Diseases, Shanghai Veterinary Research Institute, Chinese Academy of Agricultural
Sciences, Shanghai, China, gztong@shvri.ac.cn
Introduction
The International Committee on Taxonomy of Viruses
(ICTV) has classified the Parvovirinae into five genera.
As a new genus with an additional ORF3 located in the
middle of the viral genome, Bocavirus has been widely
studied since 2005 when the first human Bocavirus
(HBoV1) was reported. HBoV2-4 GBoV1 were
identified in 2009–2010. Between 2009 and 2010, seven
different porcine Bocaviruses originally named: porcine
Boca-like virus (PBoLV), porcine parvovirus 4 (PPV4),
PBoV1, PBoV2, 6V, 7V, and PBoV5 were reported. But
the genetic relationships and epidemiology of porcine
Bocaviruses in China swine herds are still unclear. So in
this study, we first examined the genetic relationships of
the porcine Bocaviruses with those identified in other
animal hosts and four representative viruses from
humans.

Conclusions and Discussion
Porcine bocaviruses exhibited much greater diversity than the
primate viruses. PoBoV co-infections arerampant in the
Chinese swine population. Coinfectionswith two, three, four
or five PoBoVs weredetected in the sample examined.
References
1. Blomstro¨m AL, et al. 2009,Virus Research 146: 125–
129.
2. Huang L, et al. 2010,Virology Journal 7:333.
3. Cheng W, et al. 2010, PLoS ONE.
doi:10.1371/journal.pone.0013583.
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Results
The result showed that the primate and animal
bocaviruses differ significantly and formed two separate
clusters. Of the porcine bocaviruses, PBoV1 was closely
related to PBoV2 and 6V was closely related to 7V.
DNA analysis showed that the homologies in the five
primate bocaviruses were 76.2–91.0% and the
homologies in the animal bocaviruses were 33.7–93.6%.
With respect to the deduced amino-acid sequence
homologies, the primate viruses exhibited 73.3–94.4%
for ORF1, 79.8–90.6% for ORF2 and 68.4–87.9% for
ORF3while the animal viruses exhibited 36.7–93.3% for
ORF1, 15.3–93.3% for ORF2 and 7.3–88.6% forORF3.
Thus, ORF1 and ORF2 are more conservedthan ORF3 in
their respective virus clusters. Porcine Bocaviruses could
be classified into four species (PoBoV1-4) (Figure 1).
The epidemiology results showed that all four PoBoV

Table 1. Porcine bocaviruses: infection rates, dual infections
and co-infections with PRRSV, CSFV and PCV2
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Materials and Methods
13 bocavirus and boca-like virus sequences were
downloaded from NCBI: six from swine (PBoLV:
HQ223038; PPV4: GQ387499; PBoV1: HM053693;
PBoV2: HM053694; 6V: HM053672; 7V: HM053673),
one from cattle (BHV1: NC_001540), one from dog
(CMV: NC_004442), one from gorilla (GBoV1:
HM145750), and four from humans (HBoV1: DQ000495;
HBoV2: NC_012042; HBoV3: NC_012564; HBoV4:
FJ973561). The sequences were analyzed and the
phylogenetic tree was generated using the ORF2 deduced
amino acid sequences. A total of 166 clinical samples
collected from pigs in ten provinces were detected for
PoBoVs. The primers were designed based on the
reference sequences available on NCBI.

specieswere highly prevalent in Chinese. The incident
rates of PoBoV1-4 were28.9%, 6.6%, 19.3% and 39.7%,
respectively. The distribution ofPoBoVs between
healthy/sick animals was varied:PoBoV1 (23.7%/30.5%),
PoBoV2 (15.8%/3.9%),PoBoV3 (10.5%/21.9%), and
PoBoV4 (44.7%/38.3%). Dual coinfectionsof PoBoVs
were quite common (15 combinations) with rates ranging
from 1.2% to 16.9%.Furthermore, multiple co-infections
were also detected. Seven combinations of 3virusinfections, one4-virus infectionandone 5-virus
infection were found.
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Detection and significance of intestinal trichomonads in Austrian pigs
MM Mostegl, N Nedorostl, B Richterl, H Weissenböckl
Institute of Pathology and Veterinary Medicine, Department of Pathobiology, University of Veterinary Medicine,
Vienna Austria, herbert.weissenboeck@vetmeduni.ac.at

l

Introduction
In pigs, a variety of different trichomonad species
(Tritrichomonas foetus, Tritrichomonas rotunda and
Tetratrichomonas buttreyi) has been described as
commensals in the large intestine. Here the results of a
study on the prevalence and the potential pathogenicity
of trichomonads in pigs using chromogenic in situ
hybridization (ISH) are reported. In addition, a part of
the genome sequence of selected trichomonad species
which are not identified by the used Tritrichomonasspecific ISH probe is assessed.
Materials and Methods
ISH was performed on paraffin embedded intestinal
tissue sections of 192 pigs. The sections were analyzed
using a probe specific for all Trichomonadida (OT) and
another probe detecting all known Tritrichomonads
(Tritri). Each tissue section was evaluated for the
parasitic load, for the localization of the trichomonads
(intestinal surface, crypt lumina, lamina propria mucosae)
and associated histological lesions. To identify the found
trichomonads a gene sequencing analysis was carried out
on 6 samples with different severities of tritrichomonad
infestation. From the Tritri-negative pigs, intestinal
trichomonads from three animals were further analyzed
by gene sequencing of a part of the 18S ribosomal RNA
(rRNA) gene.
Results
100 of the 192 pigs were tested positive with the OT
probe. Nineteen animals were categorized as having high
or moderate parasitic loads. Emigration into the lamina
propria was frequently present. Among these, 16 showed
various pathological changes of the intestine. However,
an array of co-infections was also present. Only 48 pigs
showed positive signals using the Tritri probe. Out of
these, 6 samples examined by gene sequencing showed
100 % sequence identity with T. foetus sequences of the
18S rRNA gene accessible in the GenBank. In the three
analyzed Tritri-negative pigs unique sequences were
acquired which showed only moderate similarities to
sequences available in the GenBank. Sequences from pig
1 and 3 were almost identical and found to be 92%
similar to Hypotrichomonas acosta, a trichomonad
isolated from squamate reptiles. The trichomonad
sequence from pig 2 was 97% similar to two Trichomitus
batrachorum (a frog symbiont) sequences.
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Figure 1. Detection of trichomonads by ISH within ileal
crypt lumina and lamina propria of a pig.

Conclusions and Discussion
According to the results of this study trichomonads are
frequently associated with intestinal lesions, when they
are multiplying to high numbers and when they are
emigrating into the lamina propria mucosae.
However, many cases were also affected with other
enteropathogenic agents; thus a statistically correct
correlation with the trichomonad infestation alone seems
to be difficult. In the gene sequencing analysis
emigrating trichomonads were identified as T. foetus.
Taken together, the authors propose that T. foetus may no
longer be considered as a mere commensal of the
intestine in pigs, but rather as a possible facultative
pathogenic agent with the ability for mucosa invasion.
Additionally, the data point to the presence of other, most
likely apathogenic, commensalic, intestinal trichomonads
that are yet to be described.
References
1. Mostegl, M.M. et al., 2011, Vet Parasitol 178: 58-63.
2. Mostegl, M.M. et al., 2012, Vet Parasitol, in press.
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Poisoning with Oenanthe crocata (Hemlock Water Dropwort) in outdoor sows
John Carr1
St David's Farm Practice, Lympstone, United Kingdom

1

Introduction and presenting clinical signs
An acute poisoning associated with the roots of Oenanthe
crocata (Hemlock Water Dropwort or Dead Man’s
Fingers) occurred in the Autumn in the UK. The
poisoning resulted in sudden deaths, temporary
incoordination and collapse with vomiting the following
day.

Treatment
The pigs were removed from the offending field. All the
exposed roots and tubers were collected and burnt.
It was decided that in the following year, pigs should not
be given access to the hedge bottoms by electrical
fencing. This will also help save the hedgerow as pigs
rooting in the bottoms will eventually kill the hedgerow.

Clinical presentation
The presenting clinical signs included a sow which died
suddenly on Sunday 11th September. This sow was not
post-mortemed. On Friday 16th September a sow was
found dead in the morning and a post-mortem was
requested. Just prior to the arrival another sow was
found to be dead in the same yard by the water trough.
During the visit, two additional sows, in the same
location presented with sudden collapse, incoordination
and paddling. These sows initially presented with a high
pitch screaming. The sows were salivating profusely and
their pupils were very dilated. After some 5 to 10
minutes they got to their feet and with some difficulty
walked away. Within 30 minutes they were very wary of
being approached but otherwise normal. On Saturday
17th September (day after the incident) a few sows were
seen to be vomiting. No further deaths or cases of
convulsions were observed.

Discussion
Histological examination is consistent with acute
circulatory failure. The lack of congestion in the spleen
tends to rule out an acute septicaemic aetiology and the
lack of other pathology is consistent with an acute onset
condition rather than a chronic toxicity.
O. crocata is an extremely toxic plant and readily kills
cattle. Pigs are more resistant, but the tubers contain a
neurotoxin – oenanthoxin. In pigs this toxin is known to
cause vomiting, convulsions and death.
In discussion, the farmer noted that a similar event
occurred at the same time the previous year in the same
field.
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Environmental examination
Given all the sows collapsed or died close to the entrance
to the barn and a water trough a possible electrical fault
was investigated. But none were detected by the
electrician.
The pigs had recently dug up the side of a hedge
following their introduction into a field of stubble.
When the pig’s rooting area was examined it was clear
that tubers from O.crocata (dead man’s fingers) had both
been unearthed and in some cases clearly eaten by the
pigs.

Note the characteristic “dead man’s finger’s appearance
of the tubers of Oenanthe crocata.
Note the tuber on the left has been chewed by the pigs
(arrow).
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Postmortem examination
Both sows presented with identical post-mortem
findings – an enlarged right ventricle empty of blood,
ecchymotic haemorrhages around the top of the heart.
The spleen was slightly longer than normal, but
contracted and pale. Sow one was 35 days pregnant, the
other was not pregnant.
Histological findings indicated terminal stages of shock
with of blood pooling in various tissues of the body –
with the spleen effectively empty of blood – hence the
pale spleen.
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Prevalence of Isospora suis in suckling pigs in the Philippines
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Introduction
Few studies that were previously done in selected
provinces in Luzon, Philippines showed the occurrence
of Isospora suis in suckling pigs in 84.4-90.9% of farms
surveyed1,2 and 10.3% (19/185)3 of weanling pigs
examined3. Based on litter sampled, the prevalence was
30.6%2. The disease, porcine neonatal coccidiosis, is still
a concern because improper diagnosis could result to
unnecessary economic losses in terms of improper
medications, decreased weight gain and death especially
in cases of secondary infection. Current information on
the disease involving more areas or provinces in the
Philippines is needed for a better appreciation of its
significance and to help swine producers make necessary
action regarding their disease control programs.
Materials and Methods
A total of 113 semi-commercial (<100 sow-level) and
commercial (>100 sow-level) farms that were not using
any anticoccidial medication in 21 major swineproducing provinces from the three island groups (Luzon,
Visayas, Mindanao) in the Philippines were examined for
presence of I. suis oocysts from July – December 2011.
Fresh fecal samples from 3-5 piglets approximately 1-4
weeks of age from each litter were pooled in a specimen
container with screw cap and approximately 0.5 g
potassium dichromate powder. These were brought to the
laboratory in ice packs for fecalysis using modified
flotation technique. One to 20 pooled samples were
collected from each farm.
Results
Isospora suis was found in all the sampled 21 provinces
in the Philippines. The % positive farms in each province
ranged from 20-100% (data not shown). Out of the total
113 farms and 457 litters examined, the prevalences were
65.5% and 37.0%, respectively (Table 1). By island
groups, the farm prevalences were 61.9% (39/63 farms)
for Luzon, 52.9% (9/17 farms) for the Visayas and 78.8%
(26/33 farms) for Mindanao. Commercial farms had
higher farm and litter sample % prevalences compared to
semi-commercial farms (Table 1) but the differences
were not significant (p > 0.05).
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Table 1. Number of farms and litters sampled in semicommercial and commercial pig farms in the Philippines
and the corresponding percent(%) positive to Isospora
suis based on fecalysis using modified flotation technique.

Discussion
The % farm prevalence obtained in the present study is
lower compared to previous studies but still considered
high. Because more provinces and farms were examined,
the present finding shows that I. suis is indeedcommon in
the country and
that there seems to be many swine producers and their
veterinarians who are not yet aware of its significance in
suckling pigs. This observation is supported by the
absence of reports in scientific meetings and journals
besides those that were already published as listed here.
With regards to the % prevalence in the number of litter
examined, the figure obtained in the present study was
slightly higher compared to previous studies. This could
be attributed to the more sensitive technique of fecalysis
used and collection of samples mostly from litters at an
age when oocysts excretion is more commonly observed.
In conclusion, the present study shows that I. suis is still
highly prevalent in the Philippines especially in
commercial farms in spite of the availability of control
measure for its prevention and treatment. Further, there is
a need for continued discussion on I. suis among
stakeholders for better understanding of its impact,
epidemiology and control in suckling pigs.
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