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Novel ORF5 deletion of porcine reproductive and respiratory syndrome viruses 
NADC30-like circulating in Northern China from 2014 to 2016 
 
Yingfeng Sun*1,2, Chao Lu2, Xiangxue Tian2, Weike Ren2, Qingqing Shi1 
1 College of Veterinary Medicine,Tianjin Agricultural University,China 
2 Tianjin Animal Husbandry and Veterinary Research Institute,China 
*Corresponding Author: yfsun2000@163.com 
 

Introduction  
Porcine reproductive and respiratory syndrome (PRRS) caused by porcine reproductive and respiratory syndrome virus 
(PRRSV) is an important swine contagious disease, leading to major economic loss to the global swine industry. 

Materials and Methods  
This study was to analysis the genetic diversity of PRRSV circulating in northern China (Beijing, Tianjin, Hebei, Shandong) 
from 2014 to 2016. 695 tissue samples were tested by RT-PCR and 106 ORF5 genes were sequenced and analyzed. 

Results 
Phylogenetic tree revealed that fifty isolates were clustered into subgenotype , which were closely related to the 
NADC30(called NADC30-like strains). Furthermore, a novel amino-acid deletion in 34aa was  found in sixteen 
NADC30-like PRRSV in Shandong and Tianjin provinces. Ten isolates were clustered into subgenotype , represented 
by VR2332. Forty-six isolates were clustered into subgenotype represented by highly pathogenic PRRSV 
(HP-PRRSV). All the isolates in subgenotypes I were found to be highly variable in the primary neutralizing epitope.  

Conclusion  
In conclusion, three different subgenotype PRRSV isolates were co-circulating in pigs in northern China and the 
emergence of novel deletion NADC30-like PRRSV stains emphasize the importance of further continuous surveillance. 

Keywords: PRRSV, ORF5 deletion, Northern China 
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Characterization of RespPRRS MLV-Like porcine reproductive and respiratory syndrome 
virus isolated from a single swine herd in China 
 
Hongliang Zhang1, Chunxiao Liu1, Lirun Xiang1, Wenli Zhang1, Shuaijie Jie1, Zhen Li1, Jinmei Peng1, Jiazeng Chen2, 
Chaoliang Leng3, Qian Wang1, Yun Bai2, Tongqi An1, Guanzhi Tong4, Xuehui Cai1, Zhijun Tian*1 
1 Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001 
2 Shandong sinder technology co., LTD, Qingdao 266100 
3 Nanyang Normal University, Nanyang 473061 
4 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241 
*Corresponding Author: tzj@hvri.ac.cn 
 

Introduction 
Four isolates of porcine reproductive and respiratory syndrome viruses (PRRSV), named SD158, SD160, SD192 and 
SD217, were isolated in Shandong province from 2016 to 2017 in a single pig farm vaccinated with RespPRRS MLV, an 
attenuated vaccine developed from ATCC VR-2332.  

Materials and Methods 
Phylogenetic analysis revealed that the four isolates belonged to Sublineage 5.1 in genotype 2 containing ATCC 
VR-2332 and RespPRRS MLV based on Shi et al 2010. The complete genome sequencing and sequences alignment 
revealed that the four PRRSVs shared the homology with 99.4%-99.8% to RespPRRS MLV and 99.3%-99.7% to ATCC 
VR2332. But more than five amino acid residues, including 151S in nsp1�, 10L in GP2a, 9D in E, 151R/I in GP5 and 16G/Q 
in M protein, that were thought to be unique to ATCC VR-2332 were found in the corresponding locations of the four 
RespPRRS MLV-Like PRRSV isolates. In addition, another four amino acid residues (1123E in NSP2, 60A in E, 64A and 
215T in GP3 protein) were one of major characteristics of these RespPRRS MLV-Like PRRSVs.  

Results 
The animal experiment showed that SD192 was pathogenic to the SPF piglets in accord with the farm incidence.  

Conclusion 
All these results indicate that these RespPRRS MLV-Like PRRSVs are likely to be revertant of the attenuate vaccine 
RespPRRS MLV and evolve into an adapted to local PRRS strain in China.  

Keywords: MLV-Like, PRRSV, molecular characteri, revertant 
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Complete genomic characterization of three European genotype porcine reproductive and 
respiratory syndrome viruses from China in 2016 
 
Hongliang Zhang1, Jing Zhang1, Wenli Zhang1, Lirun Xiang1, Shuaijie Song1, Chunxiao Liu1, Zhen Li1, Jinmei Peng1, 
Jiazeng Chen2, Chaoliang Leng3, Qian Wang1, Yun Bai2, Tongqi An1, Zhijun Tian*1, Xuehui Cai*1, Guangzhi Tong*4 
1 Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001 
2 Shandong sinder technology co., LTD, Qingdao 266100 
3 Nanyang Normal University, Nanyang 473061 
4 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241 
*Corresponding Author: tzj@hvri.ac.cn 
 

Materials and Methods 
Three isolates of genotype 1 porcine reproductive and respiratory syndrome virus (PRRSV), named ZD1 WK14 and 
WG9, were detected from nine provinces or cities in 2016. And their complete genomes were sequenced and analyzed.  

Results  
Phylogenetic analysis showed that three PRRSVs located in subgenotype I of genotype 1. Compared with LV and 
VR2332 representative strains of genotype 1 and 2, the nucleotide similarity of these isolates is 88.7%~88.9% and 
60.7%~60.8%, respectively. The deduced amino acid alignment of ORF3 and ORF4 suggested that the ORF3 of ZD1 
had 26-aa premature termination; Both WK14 and WG9 strains had 1-aa deletion at position 245 aa of ORF3; Three 
PRRSVs shared 1 aa deletion at position 66 aa of ORF4. In addition, WK14 is a mosaic virus between BJEU06-1 as 
parental strain and NVDC-FJ providing partial gene fragment at positions 931-3379, whereas ZD1 and WG9 were not.  

Conclusion 
In the present study, there are some new characteristics such as recombination and deletion in the genome of genotype 
1 PRRSV. Therefore, it’s necessary to monitor genotype 1 PRRSV continuously and investigate their biological 
characteristics further.  

Keywords: PRRSV, genotype 1, deletion, recombination 
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Molecular epidemiology of porcine reproductive and respiratory syndrome virus belonging 
to new subgroup at parts of China in 2016 
 
Hongliang Zhang1, Jing Zhang1, Zhen Li1, Wenli Zhang1, Chunxiao Liu1, Jiazeng Chen2, Lirun Xiang1, Chaoliang Leng3, 
Jinmei Peng1, Qian Wang1, Yun Bai2, Tongqi An1, Zhijun Tian*1, Xuehui Cai*1, Guangzhi Tong*4 
1 Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001 
2 Shandong sinder technology co., LTD, Qingdao 266100 
3 Nanyang Normal University, Nanyang 473061 
4 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241 
*Corresponding Author: tzj@hvri.ac.cn 
 

Introduction 
To investigate the molecular characteristics of porcine reproductive and respiratory syndrome virus (PRRSV) 
NADC30-Like, the full genomic sequences of 15 NADC30-Like PRRSVs were sequenced and analyzed by RT-PCR with 
8 pairs of primers based on PRRSV NADC30 strain in GenBank.  

Results 
Deduced amino acid alignment of NSP2 gene showed that all the PRRSVs passed the same 131 (111+1+19) amino acid 
deleted characterization. Recombination analysis with RDP4 and Simplot suggested that 14 out of 15 PRRSVs were the 
recombination viruses based on NADC30 virus as the parental virus replaced with various and different length of gene 
fragments from the high pathogenic PRRSVs and the subgroup 1 strains represented by VR2332, and the recombination 
breakpoints were mainly in the genes coding non-structural proteins and minor structural proteins. Phylogenies of full 
genomes revealed that these NADC30-Like PRRSVs were far from the HP-PRRSV strains with 83.4 % to 87.2 % identity, 
located on a relative independent brunch and formed a new subgroup, named subgroup5. However, the whole genome 
nucleotide similarity of NADC30-Like PRRSVs from different regions had greater difference with 88.6 % to 94.9 % identity. 
However, only 2 out of the 15 PRRSVs were able to infect and replicate in the PAM and MARC-145 cells.  

Conclusion 
This study demonstrates that the subgroup 5 is a now brunch of PRRSVs, characterized by amino acid deletion and gene 
recombination, which currently prevails in china and biological characteristics need to be further studied.  

Keywords: PRRSV, NADC30-Like, deletion, recombination, subgroup 5 
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Exploiting in vitro genetics to dissect the host response to PRRSV genotype 1 
 
Tuanjun Hu, Wan Ting Tam, Alan L Archibald, Tahar Ait-Ali* 
The Roslin Institute, the Royal (Dick) Veterinary Study, the University of Edinburgh 
*Corresponding Author: tahar.aitali@roslin.ed.ac.uk 
 

Introduction 
PRRSV primarily targets pig alveolar macrophages (PAMs). However, obtaining PAMs via bronchoalveolar lavage from 
either live animals or slaughtered pig lung would be difficult for in vitro studies in large scale. The aim of the present study 
is to establish an alternative culture system to differentiate blood monocytes into monocyte-derived macrophages 
(MDMs), and to demonstrate that these MDMs have similar characteristics to PAMs during PRRSV infection. Based on 
this system, a high through put in vitro genetic screen can be devised to identify genetic loci associated with the 
susceptibility to PRRSV.  

Materials and Methods 
Blood (20 ml/adult pig) was collected to isolate peripheral blood monocytes (PBMCs) by density gradient separation and 
to extract genomic DNA. The PBMCs were differentiated into macrophages by culture with purified chicken egg-produced 
porcine colony-stimulating factor-1 for 5 days. The macrophages were then reseeded in 96-well optically-clear-bottom 
plates. The MDMs were challenged with three strains of type I PRRSV with high, medium and low pathogenicity 
respectively. PAM cells were included as positive control. After 17 h of infection, cells were and immunostained by 
fluorescence-labelled anti-PRRSV antibody SDOW17. The staining per well were acquired using Operetta High-Content 
Imaging System and intensity of the infection was analysed using the Columbus Software. Each individual blood DNAs 
were genotyped using 660K SNP chip.  

Results 
We found that the MDMs had a comparable susceptibility to PRRSV than PAMs, consistent to our previous study, in 
which MDMs had highly similar transcriptional profiles to PAMs (correlation 0.93). The high through put screening using 
the Operetta High-Content Imaging System allowed not only the possibility to produce the first imaging atlas of PRRSV 
infection but also to develop a convenient and reliable pipeline for in-vitro genetic screen to understand PRRSV infection 
in primary cells.  

Conclusion 
The use of MDMs provide a cost-efficient method to conduct PRRSV-infection in large scale and reproducible manner. A 
direct consequence of our work is the improvement of animal welfare by eliminating the killing of pigs often required in 
large-scale genetic studies. This approach we have developed can also be used to dissect the genetics of host response 
to other pathogens, e.g. swine influenza virus and mycobacterium.  

Keywords: host responses, monocyte-derived macrophages, in vitro infection 
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Genetic diversity analysis revealed two virulence-related amino acids of highly pathogenic 
PRRSV in China 
 
Tong-Qing An*1, Jia-Cong Gao1, Kuan Zhao1, Jun-Yao Xiong1, Xue-Hui Cai1, Guang-Zhi Tong2 
1 Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, China 
2 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, China 
*Corresponding Author: antongqing@caas.cn 
 

Introduction 
Porcine reproductive and respiratory syndrome (PRRS) has caused huge economic losses to Chinese swine industry and 
remains a major threat since it was first reported in 1996. However, investigations of molecular genetics of PRRS virus 
(PRRSV) in China were limited to a small number of representative strains collected in several areas. Moreover, lineage 
classifications reported by individual researchers were quite different.  

Materials and Methods 
In the present study, we sequenced ORF5 sequences of 217 PRRSVs from clinical samples, retrieved all the available 
ORF5 sequences of PRRSVs isolated in China in 1996–2016 (n=2,213) from GenBank, and systematically analyzed 
corresponding epidemiological data. NA-type PRRSVs in China were classified into five lineages: lineage 1, lineage 3, 
lineage 5, lineage 8, and lineage 9. Most strains in China belonged to lineage 8 (85.6%). Importantly, the emerging 
lineage 1 and lineage 3 strains spread rapidly, and their proportions among circulating PRRSVs have significantly 
increased in recent years. The geographical distribution of different PRRSV lineages in each province was analyzed and 
possible inter-province transmission routes were outlined for main lineages and sublineages.  

Results 
We performed phylogenetic analysis based on the full-length sequences of the PRRSV (n=204). The findings suggest 
that two amino acids’ mutations were found in the RdRp of all HP-PRRSVs; then both the 2 positions were site-directed 
mutated by reverse genetic technology and the mutated PRRSVs were resumed from Marc-145 cells. The mutated 
PRRSVs showed lower replication ability in vitro, compared with its parental HP-PRRSV strain. In infected piglets, the 
pathogenicity of mutant viruses, assessed through clinical symptoms, viral load in sera, histopathology examination, and 
thymus atrophy, was reduced. 

Conclusion 
Our results indicated that the two amino acids were involved in the replication efficiency of HP-PRRSV and contribute to 
enhanced pathogenicity.  

Keywords: PRRS, genetic diversity, virulence 
 



 

 269

IP
RR

SS
 

-1-013 

Pathogenicity and recombination analysis of two PRRSV strains isolated from the field 
herds in central China 
 
Xingang Wang, Feng Zhou, Aojie Wang, Lu Chen, Hongtao Chang, Chuanqing Wang* 
College of Animal Husbandry and Veterinary Science,Henan Agricultural University, Zhengzhou,China 
*Corresponding Author: wchuanq@163.com 
 

Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV), belonging to porarterivirus, is easy to recombine among 
different strains, especially forced by the overuse of live vaccines. In order to understand the characteristics of naturally 
recombined strains in the field, 2 PRRSV isolates were obtained and the whole genome was sequenced for the 
recombination pattern analysis. The pathogenicity of the isolates was also determined.  

Materials and Methods  
Tissue samples collected from unhealthy pig herds in central China in 2015-16 were detected by RT-PCR and the 
supernatant positive to PRRSV was transferred to MARC-145 monolayers and passaged three times. The isolates were 
purified by plaque tech followed by whole genome sequencing. Recombination pattern analysis and phylogenetic tree 
construction of the isolates were conducted by DNAstar and MEGA5. Twenty healthy weaned piglets (aged 28-35 days) 
negative to PRRSV were used for the pathogenicity comparison between two isolates together with NADC30-like strain 
HENXC-4 published.  

Results  
The result showed that two isolates (HENXX-8 and HENJY-2) belonged to PRRSV2 sharing a whole genome nucleotide 
(Acc. no. KY041782 and KX900392) identity of 85.6% and 85.7% with strain VR2332, 85.7%–85.8% and 85.4%–85.5% 
with HP-PRRSV strains JXA1, TJ and WUH4, respectively, while 90.0% with all NADC30-like strains reported. Two 
isolates were most closely related to the NADC30-like strains within the same lineage in phylogenetic trees had a similar 
recombination pattern that NADC30-like strain acted as a skeleton virus recombined with ORF2a and ORF3 of 
HP-PRRSV. Great difference between two isolates is that HENJY-8 was recombined by strains NADC30-like and TJ, 
while HENXX-8 was by strains NADC30-like, WHU4 and TJ. The recombination hot spot loci in genome of the two 
isolates were concentrated in the Nsp1~Nsp2 and ORF2a~ORF3 regions, close to the 5 (30bp~7000bp) and 3
(11000bp~13000bp) of the viral genome, respectively, differing from that of the earlier isolates HENAN-HEB, JL580, etc. 
The pathogenicity of the two isolates was slightly different each other but lower than that of HENXC-4.  

Keywords: PRRSV, recombination analyze, pathogenicity 
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Evolution analysis of six porcine reproductive and respiratory syndrome virus isolates from 
an individual pig farm during 2012 to 2016 
 
Zhendong Zhang, Lei Zhou, Xinna Ge, Xin Guo, Jun Han, Hanchun Yang* 
Key Laboratory of Animal Epidemiology of Ministry of Agriculture, College of Veterinary Medicine and State Key 
Laboratory of Agrobiotechnology, China Agricultural University, Beijing, People’s Republic of China 
*Corresponding Author: yanghanchun1@cau.edu.cn 
 

Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important swine pathogens. Although 
the origin and evolution of highly pathogenic PRRSV (HP-PRRSV) in the field have been previously reviewed based on 
published data and nationwide investigation, the long-term surveillance on the PRRSV variation and evolution in 
individual farms has been less reported. In this study, we analyzed the evolution trace of six PRRSV strains isolated in 
one PRRSV vaccinated farm from 2012 to 2016.  

Materials and Methods  
Six RT-PCR pre-confirmed PRRSV-positive samples were collected from sick piglets on the same pig farm with long 
vaccination history, during 2012-2016. Viruses were isolated by using MARC-145 or PAM cells and the full-length 
genome was determined by conventional sequencing. The genomic sequences were aligned by using ClustalW in 
Lasergene software, and the phylogenetic trees and molecular evolutionary analyses were conducted by MEGA 6 using 
the neighbor-joining method with 1,000 bootstrap replications. Recombination analysis was conducted by using SimPlot 
v3.5.1 within a 500bp window sliding along the genome alignment.  

Results  
All the six isolates belonged to type 2 PRRSV and were clustered into two lineages (lineage 1 and 8). HeN1201 and 
HeN1502 were MLV-like virus that likely evolved from the vaccine strain HuN4-F112. HeN1301 is a recombinant virus 
emerging from the recombination event between two MLV-like virus derived virus from TJM-F92 and HuN4-F112. 
HeN1501 is a recombinant virus evolved from HuN4-F112, which also underwent recombination event between two 
HuN4-F112 derived strains. And HeN1401 and HeN1601 were both recombinant virus, which most likely emerged from 
the recombination between NADC30-like virus and TJbd14-1 (a MLV-like virus derived from TJM-F92).  

Conclusion  
This study drew a full “epitome” in farm-size to display the complexity of PRRSV epidemic situation in China. The 
continued spread of HP-PRRSV, extensive vaccination with attenuated vaccine and the introduction of novel PRRSV 
strains provide the chance for virus evolution and recombination, leading to increased genetic diversity of PRRSV that 
further aggravates the complicated situation of PRRS in China.  

Keywords: PRRSV, NADC30, MLV, diversity, recombination 
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Phylogeographic analysis of porcine reproductive and respiratory syndrome virus 1 in 
Guangdong province, Southern China 
 
Shao-Lun Zhai*1, Tao Lin2, Xia Zhou3, Zhang-Fu Pei4, Zu-Zhang Wei5, He Zhang3, Xiao-Hui Wen1, Qin-Ling Chen1, 
Dian-Hong LV1, Wen-Kang Wei1 
1 Institute of Animal Health, Guangdong Academy of Agricultural Sciences, Guangzhou, China 
2 Department of Chemistry and Biochemistry, South Dakota State University, Brookings, SD, USA 
3 College of Veterinary Medicine, South China Agricultural University, Guangzhou, China 
4 Guangdong Wens Dahuanong Biotechnology Co., Ltd, Xinxing, China 
5 College of Animal Science and Technology, Guangxi University, Nanning, China 
*Corresponding Author: zhaishaolun@163.com 
 

Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is considered an important economic pathogen for the 
world swine industry. At present, two species (PRRSV-1 and PRRSV-2) have been confirmed to be co-circulating in 
China. However, there is little available information about the prevalence or distribution of PRRSV-1 in Guangdong 
province, southern China.  

Materials and Methods 
In this study, we performed molecular detection of PRRSV-1 in 750 samples collected from 50 farms in 15 major pig 
farming regions in this province. After RT-PCR testing, 64% (32/50) PRRSV-1-positive farms were confirmed. 
Surprisingly, PRRSV-1 was circulating on at least one pig farm in all 15 regions; of the 750 samples, 186 samples (24.8%) 
were positive for PRRSV-1. Furthermore, 15 representative PRRSV-1 ORF5 sequences (606 bp) (n=1 per region) were 
obtained from those PRRSV-1-positive regions.  

Results 
Sequence alignment analysis indicated that they shared 81.8%~100% nucleotide and 81.2%~100% amino acid similarity 
with each other. Although all current PRRSV-1 sequences were divided into pandemic subtype 1, most of them had 
unique glycoprotein 5 amino acid sequences that are significantly different from other known PRRSV-1 isolates. To 
conclude, the present findings revealed wide geographical distribution of PRRSV-1 in Guangdong province, southern 
China.  

Conclusion 
This study further extends the epidemiological significance of PRRSV-1 in China.  

Keywords: PRRSV1, geographical distribution, subtyping, Guangdong province, Southern China 
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Complete genome sequence of a recombinant NADC30-Like strain SCnj16 of porcine 
reproductive and respiratory syndrome virus in Southwestern China 
 
Long Zhou1, Runmin Kang2, Yiming Tian1, Bo Xie3, Jifeng Yu2, Xin Yang1, Hongning Wang*1 
1 School of Life Science, Sichuan University, Animal Disease Prevention and Food Safety Key Laboratory of Sichuan 
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Introduction 
Porcine reproductive and respiratory syndrome (PRRS) is a major infectious disease in swine worldwide. The etiological 
agent of this disease, the PRRS virus (PRRSV), is an enveloped, positive-sense RNA virus that is classified in the order 
Nidovirales, family Arteriviridae. In 2006, a highly pathogenic PRRSV (HP-PRRSV) with a discontinuous 30-amino-acid 
(aa) deletion in nonstructural protein 2 (NSP2) represented by JXA1 emerged in China, which caused high economic 
losses in the swine industry. In recent years, NADC30-like PRRSVs, which emerged in large areas of China, showed a 
discontinuous 131-aa deletion in NSP2 relative to the sequence of VR-2332. Here, we report the complete genome 
sequence of a recombinant NADC30-like PRRSV strain SCnj16 (GenBank accession no.:MF196906) that exhibits the 
molecular marker of the Chinese HP-PRRSV in NSP2.  

Materials and Methods 
The PRRSV strain SCnj16 was isolated from lung samples from diseased pigs in Sichuan province, China. The virus was 
inoculated into porcine alveolar macrophages for viral propagation. The complete genomic sequences of SCnj16 were 
amplified with 12 overlapping fragments by reverse transcription-PCR (RT-PCR). Sequence alignments were performed 
using ClustalW. A phylogenetic tree was constructed using the neighbor-joining method in MEGA6.0. The recombination 
events were analyzed by the SimPlot program.  

Results 
The complete genomic sequence of SCnj16 is 15,321 nucleotides (nt) in length, excluding the poly(A) tail. The genetic 
analyses revealed that SCnj16 exhibits 89.6%, 87.9%, 85.7%, and 87.8% nucleotide identity with the PRRSV strains 
JXA1, CH-1a, VR-2332, and NADC30, respectively. Unlike other NADC30-like PRRSVs, SCnj16 displays the 
discontinuous 30-aa deletion in NSP2, but at the whole genome level, this variant was designated as an NADC30-like 
strain. Based on the results of the similarity plot and phylogenetic analysis, we speculate that SCnj16 likely originated 
from multiple independent recombination events between the NADC30-like and Chinese HP-PRRSV strain at three 
recombination breakpoints: the first was located in nsp2 (at 3006 nt), the second in nsp3 (at 5286 nt), and the third in 
nsp9 (at 9146 nt).  

Conclusion 
SCnj16 had different recombination patterns from the reported NADC30-like strains isolated in China during 2013-2016, 
indicating the emergence of new PRRSV recombination variants in the region.  

Keywords: PRRSV, recombinant, NADC30-like 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) is a most economically important virus that causes 
reproductive problems in sows and respiratory distress in growing pigs. During last three decades, the continuous 
evolution of PRRSV led to genetic heterogeneity of various regions of genome and the emergence of novel strains 
worldwide. Genetic evolution of the virus comes from one and/or combined mechanism of followings; random mutation, 
natural selection, and recombination. The purpose of this study was to characterize the genome of natural recombinant 
PRRSV-2 in commercial pig populations.  

Materials and Methods 
Serum samples were submitted from a farm that experienced respiratory problem. For virus isolation, filtered sample was 
inoculated into confluent layers of MARC-145 cell. After the incubation for 4 days, samples that visible cytopathic effect 
over 70% appeared were passed for further analysis. Three rounds of plaque purification were performed in MARC-145 
cell to harvest viruses generated from single infectious virus particle. RNA was extracted from passage 10 (P10) virus to 
process genetic analysis. The fragments of genome were amplified with eight overlapping primers. The 5’ and 3’ ends of 
the genome were determined through classical RACE PCR methods. Amplified products were purified and sequenced.  

Results  
The herd prevalence of PRRSV antigen was 2/26 in sows and gilts and 12/45 in piglets, and sero-prevalence was 100% 
and 77%, respectively. Isolation of KU-N1202 in MARC-145 cell was confirmed in continuous development of CPE, 
PRRSV-specific indirect fluorescence assay, and PCR. Genomic analysis indicated the complete genome of KU-N1202 
was 15,016 nucleotides (nt) in length, excluding poly (A) tail. The virus shared three discontinuous deletions identical to 
those of MN184 strain and contained an additional amino acid deletion in nsp2 regions. Bioinformatics identified that 
KU-N1202 isolate was the result of recombination event between CP07-626-2-like and VR-2332-like strains, indicating 
natural recombination of Korean strain in the field.  

Conclusion 
These results indicated that ORF5 to partial ORF7 of minor parental strain, VR-2332-like virus, was inserted to major 
parental strain, CP07-626-2-like virus. Taken together, we believed that KU-N1202 was a natural recombinant PRRSV 
that circulated in the field.  

Keywords: Porcine reproductive and respiratory syndrome virus, recombination, virus isolation 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most economically important swine viruses 
worldwide. NADC30-like PRRSV emerged in China since 2013 and causes enormous losses to Chinese swine industry 
due to extremely limit cross-protection provided by commercial PRRS vaccines. 

Materials and Methods 
In this study, a PRRSV strain was isolated from piglets showing clinical signs in Shandong, China 2017 and denominated 
as SD17-38. The complete genome of SD17-38 was determined as 15019bp excluding poly (A). Genome-based 
phylogenetic analysis showed that SD17-38 is clustered with NADC30-like isolates. Sequence alignment showed that 
SD17-38 contains a serine deletion at position 33 and one asparagine insertion at position 60 of GP5, which has never 
been described. The influence of the unique deletion and insertion in GP5 requires further investigation.  

Results 
Recombination analyses by RDP4 and SimPlot both indicated that SD17-38 is likely an inter-subtype recombinant from 
NADC30, TJ (high pathogenic PRRSV2) and BJ-4 (classical PRRSV2) strains. Pathogenic study in 4-week-piglets 
showed that SD17-38 causes 40% mortality, fever (�40°C) in all five infected piglets and high fever (�41°C) in three of 
the five piglets. Other clinical signs including dyspnea, anorexia, dermatitis, and diarrhea were observed during the 
challenge experiment. Lung consolidation and interstitial pneumonia could also be detected. In addition, the unique 
deletion and insertion in GP5 could still be detected in all sera collected at 7dpi, 14dpi and 21dpi.  

Conclusion 
This study provides direct evidence that recombination among distinct sub-genotypes of PRRSV2 naturally occurred in 
Chinese swine herds, resulting in genetic and pathogenic variations.  

Keywords: NADC30-like PRRSV, inter-subtype recombination, pathogenicity 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) outbreaks result in significant economic losses in swine 
industry worldwide. Since the simultaneous emergence of two different PRRSVs from two different continents, PRRSV 
spread rapidly to many countries. The evolution and emergence make it difficult to control and prevent PRRSV infection. 
In this study, we investigated the genome of NADC30-like PRRSV that recently emerged in Korea.  

Materials and Methods 
Lung samples were submitted to our laboratory in 2017. RNA was extracted from lung homogenate using Qiazol (Qiagen, 
MD, USA). Reverse transcription and polymerase chain reaction were performed with PRRSV-2-specific primers to 
amplify the genome of KU-N1702. PCR products were gel-purified and submitted to commercial facility for sequencing. 
Phylogenetic analysis was conducted.  

Results 
Complete coding sequence (CDS) of KU-N1702 shared the highest nucleotide identity (93.5%) to NADC30, and 
subsequently the virus had the second highest identity (92.0%) to Chinese strain, FJZ03. In contrast, a low level of 
nucleotide identity to Korean strains between 80.8 and 83.7% was identified. Because there was a small difference of 
nucleotide identity between US and Chinese strains, we could not determine the introduction route of the novel virus into 
Korea. The nsp2 was the most hypervariable regions and contained 111, 1, 19-aa discontinuous deletions, which was 
identical to those of NADC30 and MN184 strain. Of structural ORFs, ORF5 was the lowest nucleotide identity (92.0%) to 
NADC30, whereas ORF6 was well conserved. Phylogenetic analysis indicated that KU-N1702 was clustered with 
NADC30 strain and classified into lineage 1 based on Shi’s classification. In recombination detection analysis, no 
recombination event of Korean NADC3-like PRRSV was found. 

Conclusion 
After the importation of NADC30-like strain in China, the viruses had differently recombined with Chinese strain, resulting 
the various patterns of recombination event. In this respect, continuous surveillance on current circulating PRRSV is 
needed to prepare effective strategies against PRRSV.  

Keywords: porcine reproductive and respiratory syndrome virus, full-length genome, NADC30-like PRRSV 
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Introduction 
Porcine reproductive and respiratory syndrome (PRRS) is characterized by late-term reproductive failure in pregnant pig 
and respiratory problems in growing pigs. PRRS virus (PRRSV) is categorized into the family Arteriviridae, order 
Nidovirales. Its genome is positive-sense single-stranded RNA, which consist of ten open reading frames (ORFs) 
including ORF1a, 1b, 2a, 2b, 3-7 and 5a. PRRSV are classified into two species, PRRSV-1 (European and type 1) and 
PRRSV-2 (North American and type 2), which show less than 60% nucleotide identity. This study was conducted to 
characterize the complete genome of currently circulating Korean PRRSV-1 from a herd that experienced with respiratory 
problems.  

Materials and Methods 
The sample was collected from a commercial pig farm. RNA was extracted from lung homogenate using Qiazol (Qiagen, 
MD, USA). PCR amplification was conducted with ten primer sets covering complete genome of PRRSV-1. PCR products 
were extracted from gel electrophoresis and were submitted to commercial facility for sequencing. After the assembly of 
overlapping sequences, the genome of KU-E1710 strain was aligned with those of Lelystad, KNU-07, and E38, and 
compared their genomic property. Those viruses are prototype virus of PRRSV-1 and two Korean strains in 2007, 
respectively.  

Results 
Analysis of nucleotide sequence between ORF1a and 7 reveals 86.1, 91.7, and 91.6% identity to Lelystad, KNU-07, and 
E38 strain, respectively. ORF1a of KU-E1710 shared the higher genetic identity to two Korean strains with 90% than that 
of Lelystad with 83%. KU-E1710 contained three discontinuous nucleotide deletions, 3, 33, and 58-nucleotides (nt) in 
nsp2 region. While 3 and 58nt-deletion were commonly found in two Korean strains, the 33nt-deletion was unique in 
KU-E1710 strain. ORF7 is the most conserved region among ORFs. Of structural ORFs, ORF2 and ORF3 shared a low 
level of nucleotide identity with Lelystad. 

Conclusion 
KU-E1710 was genetically distant from prototype virus as well as two Korean strains that were identified in 2007. 
Continuous surveillance should be done to understand the diversity of PRRSV circulating in pig herds and apply to 
prevention measures.  

Keywords: porcine reproductive and respiratory syndrome virus, PRRSV-1, complete genome sequence, novel 
nucleotide deletion 
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Introduction  
PRRSV is one of the most economically important swine pathogens worldwide. The recent emergence of PRRSV 
variants caused increased economic loss in the US. 

Materials and Methods 
In this study, we characterized emerging PRRSV variants isolated from swine farms in Midwest of US, in which pigs 
experienced PRRSV outbreaks since the end of 2016. Over 40% mortality in growing pigs and 20-30% reproductive 
failure in sows have been observed. Two viruses, KS 17-C1 and KS 17-C2 were isolated from serum samples of 
PRRSV-infected pigs. Full-length genome sequencing analysis showed that KS 17-C1 and KS 17-C2 have RFLP cutting 
pattern of 1-7-4 and 1-18-2, respectively; and they belong to two distinct phylogenetic clades, in which each associated 
with a group of emerging PRRSV strains that have been reported from pigs with severe clinical manifestations.  

Results  
Further in depth sequence analysis revealed that the -2/-1 programmed ribosome frameshifting (PRF) signal located 
within nsp2 is the region where KS 17-C1 and KS 17-C2 differ the most from historical PRRSV strains. Our previous 
studies demonstrated that -2/-1 PRF generates two frameshifting products, nsp2TF and nsp2N, respectively. In the 
genome of historical PRRSV strains, the -1 ribosome frameshifting immediately encounters a stop codon, which 
terminates the translation of -1 reading frame to produce nsp2N. However, KS 17-C1 and KS 17-C2 isolates contain 
mutations disrupting the -1 PRF stop codon; therefore, extending the translation of nsp2N to generate additional 16 or 23 
amino acids at 3’-end (nsp2N+16aa, nsp2N+23aa).  

Conclusion  
The emergence of -1 PRF stop codon mutants was traced back in the PRRSV sequences published in the GenBank 
since 2011 and percentage of the mutants has quickly increased afterward (up to 69% of the sequences). More 
importantly, these -1 PRF stop codon mutants were all reported from swine farms experiencing PRRSV outbreaks with 
increased mortality/morbidity. Since the PRF products, especially nsp2N, have been identified as strong innate immune 
antagonists in our previous studies, current research is directed to determine whether the nsp2N extension correlates 
with the increased pathogenicity of these newly emerging PRRSV variants in the US.  

Keywords: PRRSV, variants, -2/-1PRF, nsp2TF, nsp2N 
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Introduction  
Even though a substantial amount of research on porcine reproductive and respiratory syndrome (PRRS) has been 
conducted in the past years, epidemiological gaps still exist with regards to virus introduction pathways into breeding 
herds. The objective of this study was to investigate whether swine farms were more likely to have PRRS outbreaks if the 
prevailing wind direction during days preceding the outbreak was directed towards areas with no tree coverage.  

Materials and Methods  
A case-control study was designed using randomly selected swine breeding herds participating in the Dr. Morrison Swine 
Health Monitoring Project (MSHMP) from 2009-2016. Cases were matched to controls, which were defined as farms from 
the same production system (company) that did not experience an outbreak in the same week of the selected case. 
Information on herd size, farm location and PRRS status were gathered from the MSHMP database; and data on tree 
coverage, presence of farms within 1 and 3 km; and weather pattern (wind direction and speed) during the 2, 7 and 14 
days preceding the outbreak were collected from publicly available datasets.  

Results  
Conditional logistic regression was conducted using STATA 14. Two variables remained in the final model: presence of 
trees on the direction of the closest farm (P = 0.001), and PRRS status prior to the outbreak (P = 0.004). Presence of 
trees towards the direction of the closest farm (regardless of farm type) reduced the odds of a farm being a case by 0.22, 
and being a PRRS-naïve farm reduced the odds of a farm having an outbreak compared to vaccinated farms (OR = 0.25). 
There was a trend for farms to be less likely to be cases as the percentage of calm winds during the 14 days preceding 
the outbreak increased (P = 0.06).  

Conclusion  
Results suggest that under the conditions of this study, the presence of vegetative filters should be considered as a way 
for aiding the prevention of PRRS outbreaks, especially for scenarios where the farm is surrounded by other animal 
facilities.  

Keywords: PRRS, airborne, wind, transmission 
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Introduction 
Nowadays, PRRS is still a huge disease challenge in pig industry and will cause big economic loss, such as abortions, 
stillborns, reproductive failure, lower performance and so on. 

Materials and Methods 
In this study, we applied PRRS-5-step to systematically control PRRS.This is a one site farm with 3000 sows, located in 
Guangdong province. Highly pathogenic virus was detected after PRRS outbreak in 2013. Higher abortion rate, higher 
mortality and severe secondary infections were showed from Nov. 2015, and even more serious in 2016. Three HP 
PRRS virus strains were detected and sequenced with higher homology to JXA1-R, GD-P180 and GXLA12. In this field 
case, we started to apply PRRS-5-step from Dec.2016 to systemically control PRRS. Strict biosecurity procedures were 
implemented and audited after assessing current status. No positive animals were introduced, gilts were strictly isolated 
and acclimated before entry, all-in-all-out were implemented, McREBEL rules were applied in farrowing room 
management. All the breeders, piglets and nurseries were vaccinated with Ingelvac® PRRS MLV in Dec.2016 and 
another booster injection in Jan.2017. Umbilical cord and oral fluid were collected randomly at three difference point to 
test the virus load. 

Results 
From the diagnostic results, virus load was reduced after intervention. From the statistical results from 2016 to July 2017, 
performances got clear improvement after intervention. Average abortion rate declined from 7.5% to 4.1%. Stillborn rate 
decreased from 7.2% to 3.3%. Survival rate of pre-wean piglets increased from 91.5% to 95.9%. Mortality of nursery pigs 
and grow-to-finish pigs had 3.2% and 1.7% separate improvement.  

Conclusion 
PRRS control is a long term project. People need patience and good plan for control PRRS. A systematic method is 
necessary to reduce clinical signs, reduce virus shedding and improve performances. Vaccine can efficiently control 
PRRS, meanwhile strict biosecurity and management tool, and diagnostics are important to better control PRRS.  

Keywords: HP PRRS, PRRS 5 step, Control 
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Introduction 
Spatial autocorrelation is based on Tobler’s 1st law of geography: “everything is related to everything else, but near 
things are more related then distant things.” This simple concept has huge implications for the way we conduct disease 
surveillance. In a recent study, spatial patterns associated with the spread of PRRSV were explored using oral fluid 
sampling data.  

Materials and Methods 
Oral fluids were collected from every occupied pen (108 pens; ~25 pigs per pen) in 3 commercial wean-to-finish barns on 
one finishing site for 8 weeks for a total of 972 OF samples. Oral fluid samples were completely randomized, tested for 
PRRSV by RT-rtPCR, and then analyzed for the presence of spatial autocorrelation. Moran’s I, a quantitative measure of 
spatial autocorrelation calculated using GeoDa 1.10, showed positive global spatial autocorrelation in the distribution of 
PRRSV RT-rtPCR results within barns. LISA (Local Indicators of Spatial Association) analysis identified PRRSV clusters 
within barns and showed that the spatiotemporal pattern of clusters differed among barns.  

Results 
Contagious diseases move from pig-to-pig and pen-to-pen, i.e., spatially. With this in mind, the fact that PRRSV exhibited 
spatial autocorrelation is not surprising. However, this outcome is important because of its implications for the 
surveillance methods we have relied on since the mid-1980s.  

Conclusion 
Current surveillance methods are based on a "hypergeometric distribution" which assumes that the target (disease) is 
randomly distributed within the population. This assumption is violated when the target demonstrates a spatial pattern, i.e., 
shows positive spatial autocorrelation. Spatial autocorrelation probably appeared as the swine industry modernized. That 
is, as the industry shifted from small, outdoor herds to larger, confined populations. Our surveillance methods have not 
evolved with the industry. In particular, the presence of spatial autocorrelation signals the need to reevaluate and explore 
new surveillance methodologies that account for positive spatial autocorrelation.  

Keywords: oral fluids, surveillance, autocorrelation, GIS 
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Introduction 
Oral fluids (OF) are a convenient surveillance sample because they are easily collected and can be tested for nucleic 
acids and/or antibodies for PRRSV and a variety of pathogens. However, sampling guidelines for OF are not readily 
available. The purpose of this research was to develop OF sampling guidelines.  

Materials and Methods 
In 3 wean-to-finish barns on one site, OF samples were collected weekly (9 samplings) from every occupied pen (108 
pens; -25 pigs per pen) for a total of 972 OF samples. OF samples were randomized prior to PRRSV RT-rtPCR testing. 
The binary results of RT-rtPCR testing were modelled using a piecewise exponential survival model for interval-censored 
time-to-event data with misclassification. Thereafter, simulation studies were used to study the barn-level probability of 
PRRSV detection as a function of sample size, sample allocation (simple random sampling vs fixed spatial sampling), 
assay diagnostic sensitivity and specificity, and pen-level prevalence. Site level probability of detection based on 
sampling � 2 barns on a site was also evaluated.  

Results 
Statistical analyses showed that the probability of detection increased with 1) sample size, 2) disease prevalence, and 3) 
repeated sampling over time. Sample allocation likewise affected the probability of detection. Notably, "fixed" spatial 
sampling was as good as, or better than, random sampling for the detection of PRRSV. Given the estimated barn-level 
probability of detection (p), the probability of detection on a site (Ps) was optimized by sampling multiple barns/air spaces 
(n): (Ps = (1 - (1 - p)n).  

Conclusion 
This research provided probability of detection estimates for oral fluid samples by sample size, disease prevalence, and 
test performance at the barn level. Site level probability of detection can be estimated using the approach described 
above. This research represents initial efforts at developing guidelines for surveillance and monitoring programs using 
oral fluids.  

Keywords: PRRSV, sampling, surveillance, oral fluids, sample size 
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Introduction 
A naked-eye readable microarray, based on gold label silver stain and coupled with asymmetric-PCR, was established for 
simultaneous screening of five swine reproductive viruses including CSFV, HP-PRRSV, JEV, PCV and PRV. 

Materials and Methods 
The oligonucleotide probes were designed on the basis of target gene sequences internal to the amplified regions and 
labeled with an amino group to enable covalently bound on the aldehyde radical modified glass surface, which were 
acted as the capturing probes to bind the complement biotinylated target gene. The nanogold-conjugated streptavidins 
were introduced to the microarray specially bound to biotin. The black image of microarray spots, resulting from silver 
precipitated on nanogold, were visualized by naked eyes. To improve the hybridization efficiency of visual microarray, the 
parameters of the microarray were optimized and an asymmetric-PCR was performed to prepare abundant biotinylated 
single-stranded target DNA. Moreover, the specificity, sensitivity, shelf-life time and clinical application of the microarray 
were also evaluated.  

Results 
The results indicated the probes were hybridized to the target genes for 120min at 45  could yield best results and the 
optimum silver enhancement time ranged from 6min to 8min when the nanogold-conjugated streptavidins at a 
concentration of 4 �g/mL. Specificity test showed no interference among those viruses, and the sensitivity of the 
microarray was estimated to be 25.0 pg/�L. Moreover, the microarray could be still effective even after 60 days storage. A 
total of 113 clinical samples associated with the five swine viruses were further analyzed by using the microarray. 
Compared with the conventional PCR/RT-PCR, the visual microarray exhibited a specificity of 100% and a sensitivity 
ranging from 84% to 100%.  

Conclusion 
The results demonstrated the visual microarray could be used as a novel alternative method for simultaneous diagnosis 
of the five swine reproductive viruses. 

Keywords: porcine reproductive, visual microarray, asymmetric PCR, GLSS 
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Introduction 
In a Dutch endemic PRRSV infected sow herd – 1000 sows and weaners – in periodic PCR monitoring in non PRRS 
vaccinated piglets PRRSV was shown, ORF5 99% homologous to the vaccine strain that was used before. Possible 
infection routes were discussed. A persistent PRRS-MLV contamination of bottle feed syringes - that were repeatedly 
used for piglet vaccination - could not be excluded. The goal of the study was to find evidence for PRRS-MLV persistency 
in the materials used for vaccination.  

Materials and Methods 
Two bottle feed syringes that were previously used in the farm and two new bottle feed syringes were prepared, by using 
them with freshly reconstituted PRRS-MLV. After use all syringes were cleaned externally, rinsed with tap water (10 
strokes) and stored at 3-8oC, copying the standard procedures in the farm. The syringes were sampled: using vaccine 
(T0-V) and again - by using sterile water - immediately after rinsing (T0-R), at 1 week (T1) and/ or at 3 weeks (T3) of 
storage. The samples were individually tested by PRRS PCR and ct values were compared.  

Results 
At T0-V all ct values were 18. At T0-R ct values ranged from 32-35. At T1 ct values were 34 and 37. At T3 ct values 
ranged from 30-34.  

Conclusion 
With these results, the farm started using new syringes in every batch. But as PRRS vaccination of the piglets was 
re-implemented for trading reasons, no evaluation of the changed protocol was possible. PRRSV can survive for 11 days 
when in a moist/ wet and cold environment. These conditions were met in the farm. The PRRS PCR positive test results 
of materials up to 3 weeks after use with PRRS MLV serve as proof of concept for a possible infection route. One may 
question if this is still viable PRRSV.  

Keywords: PRRS EU, infection route, vaccination, syringe, persistency 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) continues to cause severe economic losses to the swine industry. 
The difficulty of controlling the disease is related to the genetic diversity of the PRRS virus (PRRSV). The ORF5 gene of 
PRRSV is highly variable and used to assess PRRSV epidemiology. The study objective was to reveal the prevalence of 
PRRSV type 2 lineages in China and the genomic homology within lineages by analyzing the PRRSV ORF5 gene.  

Materials and Methods  
From Sep. 2015 to Aug. 2017, 269 samples from 91 farms in 21 areas of China were collected and confirmed positive for 
PRRSV by RT-PCR. Amplification and sequencing of PRRSV ORF5 from these samples were conducted. Sequence 
alignment, homology analysis and genetic evolution of ORF5 sequences were performed using DNAstar and MEGA6.0 
software.  

Results  
All 269 ORF5 sequences belonged to genotype 2 PRRSV. Based on deduced amino acid sequences, field isolates were 
classified into 4 lineages (1, 3, 5 and 8), the representative strains of which are NADC30, QYYZ, VR-2332 and 
HP-PRRSV-like. Strains of lineage 8 could be further divided into 3 sublineages (8.1, 8.2 and 8.3). Strains of lineage 8.3 
(HP-PRRSV-like) were dominant (134/269 samples). Strains of lineages 1, 3 and 5 accounted for 79/269, 35/269 and 
11/269 of samples, respectively. Nucleic acid homology within strains of lineages 1, 3, 5 and 8.3 were 91.0%~100%, 
88.6%~99.7%, 98%~100% and 94.5%~100%. Lineages 1, 3, 5 and 8 were found in isolation in 8/91, 7/91, 3/91 and 
46/91 farms. Coexistence of lineages 1 and 5, 1 and 8, 3 and 5, and 3 and 8 was found in 1/91, 6/91, 1/91, 5/91 farms. 
Triple coexistence of lineages 1, 3, 8, and 1, 5, 8 was found in 1/91 and 3/91 farms. HP-PRRSV-like strains were found in 
all areas, but most lineage 3 strains were from southeast China, and most lineage 1 from north to south China.  

Conclusion  
HP-PRRSVs remain the dominant strains in pig herds, but show some variation. Lineage 1 and 3 show a tendency to 
spread. Controlling HP-PRRSV and NADC30-like strains should be considered in the field.  

Keywords: molecular epidemiology, PRRSV, lineage 
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Introduction 
In order to understand the genetic variation and clinical infection of porcine reproductive and respiratory syndrome virus 
(PRRSV) in a farm in Hubei. 

Materials and Methods 
In this study, PRRSV and related pathogens were detected in 10 clinical samples, and the PRRSV-ORF5 gene was 
amplified and sequenced, isolation and identification of pathogens and drug susceptibility test were carried out.  

Results 
The results showed that 5 out of 10 samples detected American variant PRRSV with a positive rate of 50%. Sequence 
analysis of ORF5 gene showed that the nucleotide homology between the two strains was 99.7%, with 
TJM-F92,JXA1-R,such as HuN-F112 highly pathogenic attenuated vaccine strains of nucleotide homology, the highest is 
96.7%~96.7%; the homology of VR2332 was 87.6% and 87.9%. The nucleotide homology of the classical strains (CH 
-1R and R98 strains) that were isolated earlier in the country was 92.9% and 87.4% and 87.7%, respectively.  

Conclusion 
The study found that the prevalence of swine common clinical infection model for PRRSV+PM+SS,PRRSV+PM or 
PRRSV+HPS, and the main sensitivity drugs for Pasteurella multocida and Streptococcus suis were screened as 
�-lactam and macrolide antibiotics. In summary, we identified the genetic relationship between PRRSV and the different 
vaccine strains that led to the development of nursery pig disease, which provided a practical basis for the rational use of 
attenuated vaccine and comprehensive prevention and control of PRRS.  

Keywords: PRRSV 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is an important pathogen for pigs. It is well known that 
PRRSV is easy to mutate and recombine between different strains especially under the pressure of live vaccines. Here 
we reported the diversity of PRRSV strains collected from several provinces of China during 2015-2017 and rapid change 
of their advantage positions occurred in the field.  

Materials and Methods  
Totally 369 clinical samples were collected from Henan, Anhui and Hebei provinces of China during 2015-2017 and 
detected for ORF5 or full-length genome of PRRSV by RT-PCR and then the PCR products were sequenced and 
analyzed for both mutation and recombination of PRRSVs. Marc-145 cells were infected with positive supernatants to 
isolate the virus. A pair of primers specific to NSP2 were utilized to distinguish different sera-/gene-type of isolates.  

Results 
Among 369 samples, 114 (32.4%) were positive to PRRSV2 (American-type) and 16 (4.34%) to PRRSV1 (European-type, 
detected for the first time in Henan). More importantly, 11 samples were positive to both PRRSV1 and PRRSV2 
simultaneously. Of all positive samples, 33 PRRSV2 and 7 PRRSV1 ORF5 sequences of PRRSV were obtained. 
Amongst 33 PRRSV2 ORF5 genes, 6 were HP-PRRSV and 27 were NADC30-like strains. From positive samples above, 
17 PRRSV2 strains (8 NADC30-Like and 9 HP-PRRSV including 4 vaccine derived strains) and 2 PRRSV1 strains were 
isolated.  

Conclusion 
In the past 3 years, the advanced population of PRRSV strains in China has greatly changed: the proportion of 
NADC30-like and its recombinant strains increased from 17.0% in 2015 to 81.8% in 2017 while HP-PRRSV strains 
decreased from 67.0% in 2015 to 18.0% in 2017. Three PRRSV 2 and one PRRSV1 full-length genome sequences 
(KX900392, KY041782, KY290748 and KY363382) were obtained. The recombination analysis showed that most 
recombined isolates including the reference strains reported recently, resulted from NADC30-like PRRSV (instead of 
HP-PRRSV in 2014 and before) as the host virus and HP-PRRSV strains TJ and WUH4 as gest virus. The recombination 
sites were mainly concentrated in the 5 'and 3' of the viral genome.  

Keywords: PRRSV, recombination, advanced population 
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Introduction  
NADC30-like strains of porcine reproductive and respiratory syndrome virus (PRRSV) were firstly reported in China in 
2013. Since then, these strains transmitted in more than 13 provinces and regions. It is important to through understand 
the genetic variations and prevalent status of PRRSV strains in the fields.  

Materials and Methods  
During 2016-2017 years, 52 clinical samples were collected from 33 pig farms which suffered from suspected PRRS. For 
the positive samples of PRRSV, the complete ORF5 and partial Nsp2 gene were amplified and sequenced by Sangon 
Biotech (Shanghai, China). Then the sequence and phylogenetic analyses were conducted by DNASTAR package and 
MEGA 6.0.  

Results  
According to clinical manifestations and RT-PCR detected result, 34.62% (18/52) clinical samples were positive for 
PRRSV. Finally, 18 ORF5 and 17 partial Nsp2 gene sequences were obtained successfully. Based on phylogenetic 
analyses of ORF5 and partial Nsp2 genes, the isolated sequences were divided into group I and group II. Group I was 
clustered into NADC30-like strains (Lineage 1) and account for 83.3% (15/18) of the total sequences, an increase from 
56.7% (17/30) during 2014-2015 years. Group II belonged to highly pathogenic-PRRSV (HP-PRRSV) strains (Lineage 8) 
and only occupied 16.7% (3/18) of the total sequences. Furthermore, the group II isolations shared special residues at 
positions 33D, 59N, 164R, 196R in ORF5 and 303D, 399T, 575V, 598R, 604G in Nsp2, and which are conserved in 
modified live vaccines or their direvatives, including JXA1-P80, JXA1-P120 and Tjnh1501. Homological analyses showed 
that the ORF5s from group I shared 89.2%-95.5% nucleotide identities with NADC30 and 84.2%-89.9% with JXA1/CH-1a, 
respectively. However, the ORF5s from group II showed 98.7%-99.8% nucleotide identities with JXA1, 94.4%-95.2% with 
CH-1a and 85.4%-86.1% with NADC30, respectively. Additionally, All the Nsp2 sequences of group I have a 131aa 
discontinuous deletion at positions 323-433, 483 and 504-522 which is consistent with NADC30, but group II shows 30aa 
discontinuous deletion at positions 481 and 533-561 which is similar with HP-PRRSV (JXA1).  

Conclusion  
NADC30-like strains have become the predominant strains in central China. Additionally, we should also pay more 
attention on revertants from modified live vaccine derivatives.  

Keywords: PRRSV, NADC30-like strains, epidemiology, revertant 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV), Classical swine fever virus (CSFV), Pseudorabies virus 
(PRV), Porcine circovirus type 2 (PCV2), swine influenza virus (SIV) and Mycoplasma hyopneumonia (MHP) are six 
major primary pathogens to cause porcine respiratory disease complex world widely. To characterize the prevalence of 
these six pathogens in Chinese pig production, we summarized our Lab diagnostic data from 2012-2017. The GP5 genes 
from 49 PRRSV field isolates (2016-2017) were sequenced and analyzed.  

Materials and Methods  
All pathogenic field strains were tested by TaqMan-probe based real-time PCR. The historical data form 7868 samples 
were extracted from Lab database. The GP5 sequences were aligned with reference sequences from NCBI.  

Results  
In general, SIV keeps 0% positive in total 202 samples covering 2015 to2017. MHP prevalence rate was relative high 
(42.86-66.67%) from 2012-2014 and very low (0-8.54%) from 2015-2017. PRV kept a relative stable prevalence 
(11.97-17.51%) from 2014-2017 after the 2013 outbreak (26.58%). Interestingly, the positive cases of CSFV climbed from 
0% to 23.78% in past 6 years continuously. PCV2 prevalence peaked at 2015 (84.08%), and then turned down to 52.97% 
in 2017. Even more interestingly, PRRSV prevalence stayed at almost the same in 6 years with the positive rates 44.83%, 
35.58%, 42.44%, 44.68%, 47.31% and 40.77%. Further analysis of 49 PRRSV GP5 sequences showed that only 10 
strains were clustered into high pathogenic PRRSV (porotype JXA1) family; 3 sequences were clustered into VR2322 
porotype family; and 36 sequences (73.47%) were clustered into NADC30-Like family.  

Conclusion  
CSFV, PRRSV, PRV and PCV2 are still the most popular pathogens in Chinese pig industry. Especially, CSFV and PRV 
showed relative unstable status between years. PRRSV field strains are shifting from JXA1 and VR2322 to NADC30-Like 
genotype. SIV is a suspending pathogen, while MHP is well controlled in recent years.  

Keywords: prevalence, respiratory disease, pathogen, PRRSV, GP5 
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Introduction 
We investigated the epidemic characteristics of PRRSVs in Central China. A novel NADC30-like PRRRSV strain was 
isolated and its complete genomic sequence was obtained. The pathogenicity and commercial vaccine protection efficacy 
were conducted on piglets.  

Materials and Methods  
Phylogenetic and evolutionary genetic analyses were conducted using the neighbor-joining method with 1000 bootstrap 
replicates through MEGA software. Recombination events were determined with SimPlot version 3.5.1 and the 
Recombination Detection Program4(RDP4). 51 piglets were randomly divided into different groups, and inoculated with 
HNhx or JXA1-R, following infection with HNhx. The dynamics of viral infection, disease, and immune response were 
monitored.  

Results  
In recent years, NADC30-like PRRSV strains, which are genetically similar to the NADC30 strain isolated in the United 
States of America in 2008, have became prevalent in China. Our epidemiological data demonstrated that NADC30-like 
PRRSV strains had been the dominating strains in the field and undergone rapid evolution in late years. Then, a novel 
variant PRRSV strain named HNhx from Henan province. Our result showed that HNhx was 15,019 nucleotides (nt) in 
length, excluding the poly(A) tail. Phylogenetic analysis indicated that HNhx strain was classified into the NADC30-like 
PRRSV subgroup. Similar to other NADC30-like PRRSVs, HNhx contained a discontinuous 131-amino-acid (aa) deletion 
in Nsp2 identified as a 111-aa deletion at positions 323 to 433, a 1-aa deletion at position 483, and an 19-aa deletion at 
positions 501 to 519. And HNhx strain contained extensive amino acid mutations in GP5. In particular, the S32H, N33D, 
D34N, andS36G variations resulted in that HNhx lost all the putative N-linked glycosylation sites at amino acid positions 
30, 32, 33, 34, and 35. Furthermore, recombination analysis revealed that HNhx was the result of recombination between 
the NADC30 strain and the highly pathogenic PRRSV vaccine strain in Nsp4 (nt 5261) to Nsp9 (nt 7911). Experiment in 
piglets showed that HNhx exhibited highly virulence to piglets. The commercial PRRSV modified live vaccines JXA1-R 
could partly provide protective efficacy against HNhx challenge in piglets. 

Conclusion 
In summary, our data will be helpful for understanding the prevention and control of PRRS in the future.  

Keywords: pathogenicity, NADC30-like, recombination 
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Introduction  
The Dr. Morrison Swine Health Monitoring Project (MSHMP) is a voluntary program managed by the University of 
Minnesota in which U.S. producers and veterinarians share sow farm PRRS status weekly. Currently, the project 
participants account for 50 % of the U.S. sow population. One of the MSHMP’s main goals is to contribute to the 
understanding of PRRS epidemiological features and, ultimately, to build a nationwide system should a foreign animal 
disease enter the country.  

Materials and Methods  
The dataset has been analyzed through different approaches, including time series, spatial, phylogenetic and ecological 
analysis. A real-time visual and analytic tool that also incorporates modelling and prediction has been tested.  

Results  
Use of those methods has helped the U.S. swine industry to quantify the cyclical patterns of PRRS. In addition, it has also 
helped to describe the impact that emerging pathogens such as PEDV had on such a pattern. Furthermore, the project 
has aided to understanding the nature and extent at which environmental factors (e.g. precipitation, slope or land cover) 
influence PRRS risk, along with identifying PRRS virus emerging strains. Recently, the project was able to uncover the 
relationship between PRRS infection season and on the length of viral clearance from the sow population.  

Conclusion  
This industry-led approach shows the importance and the impact that collaboration through sharing data has in facing 
one of the most costly diseases in swine production. The project also demonstrates how different data visualization and 
analytical approaches may help to add value to the routine collection of surveillance data, and can support infectious 
animal disease control, which ultimately provides information for improving the decision making processes.  

Keywords: porcine reproductive and respiratory syndrome, swine, epidemiology, PRRS, U.S. 
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Introduction 
To plot PRRSV rRT-PCR Ct values in run-charts, and use randomness tests to identify statistical changes in Ct values, 
classifying PRRS status of piglets at processing.  

Materials and Methods 
Using processing fluid sampling method, a PRRSV surveillance was implemented in two breed-to-wean farms following 
PRRS outbreak pursuing the stop of virus circulation at early age (stability at processing). At each farm, processing fluids 
were retrieved from piglets at 3-5 days of age on a weekly-basis as previously described by Will Lopez et al. 
(http://www.nationalhogfarmer.com/animal-health/monitor-herds-prrs-using-processing-fluids-samples). Two samples 
were taken per week per farm targeting the two days with the largest number of piglets processed during the week. 
Processing fluids were identified as follow: collection-date/farrowingroom/#pigs processed. Both farms broke with PRRSV 
and were monitored by processing fluids using rRT-PCR during 29 weeks post-intervention (mass vaccination with 
MLV-vaccine). PRRSV rRT-PCR Ct-values were collected for each rRT-PCR and plotted in a run-chart 
(MINITAB17.1.3.1). A run-chart indicates whether there are any statistically significant patterns or evidence of 
non-randomness. The tests are based on the total number of runs that occur both above and below the median. Such 
patterns suggest that the variation observed in the data is non-random.  

Results  
According to the run-chart for PRRSV rRT-PCR Ct-values behavior in processing fluids, one of the farms (Farm A) 
achieved stability at processing showing statistical significant patterns in clustering (P-value 0.004) and trends (P-value 
0.030) tests during the 29 week period. This farm had a statistical significant change in clustering at week 24 
post-intervention that may indicate moving towards negativity-at-processing. In the other hand, we didn’t observe any 
significant pattern in the other farm (Farm B) during the same period of monitoring. For Farm A, there was a significant 
correlation between Ct-values trends and farrowing rate (P-value 0.002), liveborn (P-value 0.014) and mummies (P-value 
0.013) during the monitoring period of 29 weeks, which suggests that PRRSV rRT-PCR Ct-values may be used as an 
indicator of breeding herd post-outbreak recovery.  

Conclusion 
Overall analysis shows the practical and useful implementation of run-charts as another analytical tool for PRRSV 
rRT-PCR Ct-values in processing fluids in PRRS surveillance.  

Keywords: processing fluids, Ct values, run-charts, PRRSV 
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Introduction 
To assess the use of processing fluids (PF) for monitoring breeding herds at processing time. In addition, to generate 
information about the potential impact in sensitivity in PF samples pooled by week vs individual samples by day of 
retrieval.  

Materials and Methods  
Two breed-to-wean swine herds, “farm A” and “farm B”, infected with a 1-8-4 PRRS virus were monitored using a 
PF-based sampling protocol on a weekly basis. At the start of the study both herds were within four weeks after their last 
PRRSV exposure. PF were retrieved from each herd every day that piglets were tail docked and castrated (processing). 
Diagnostic testing for PRRSV by rRT-PCR was carried out per each farm and weekly samples were pooled. This 
sampling scheme continued until obtaining negative results, after which, testing would continue on individual days as well 
as weekly pools to compare.  

Results  
“Farm A” had its first PRRSV-negative result at the 12th week after the last PRRSV exposure, “farm B” had it at the 16th 
week. The average number of pigs tested weekly was of 978 and 1140 for farms A and B respectively. “Farm A” 
averaged 4.36 days/week collecting PF while “farm B” did it in 3.12 days/week. The weighted average of pigs 
sampled/day/week in “farm A” and “farm B” was of 225.92 and 365.35 respectively. The crude index of agreement 
between qualitative PRRSV rRT-PCR results of pooled week vs. its correspondent individual days was of 97.4%. The 
increased number of pigs tested in one sample and higher frequency of sampling achieved with PF makes it a great way 
to screen herds for PRRSV at a practical, fast, and effective fashion. For farms adopting load-close-expose programs for 
virus elimination to identify when to switch to more aggressive bio-management practices to limit virus circulation and 
avoid dissemination of it within the herd and to decide when to start monitoring due-to-wean piglets.  

Keywords: PRRSV, processing fluids, surveillance, pooled-samples 
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Introduction 
PRRS has been in Vietnam farm herds for a long time now. Previous studies have shown the presence of the virus in the 
pig farms. This study further updates the PRRS virus isolate in Vietnam farms currently.  

Materials and Methods 
This survey involves 3 farms in the North of Vietnam: one is a 700 sow level farm, 2200 sow level, 500 sow level farm 
single-site operations. The survey started in October 2016 with Serum and oral fluid samples from animals of 4, 8, 9, 
16-17 weeks of age. A total of 179 serum samples and oral fluids were collected from the three farms. The samples were 
tested for PRRS ELISA (IDEXX 2XR) and pooled samples for conventional PCR. Results were tabulated per farm and a 
consolidated summary was made. 

Conclusion 
Out of the total of 179 samples, 125 samples were positive for PRRS ELISA (69.83%). Varying degrees of viral 
seropositivity was seen at an earlier age, but all 3 farms had all samples positive at 17 weeks of age. In all the 3 farms, 
HP-PRRS strain was isolated. Genotypically, HP-PRRS falls under the North American Strain of the PRRS virus. This is 
consistent with the findings of the Government.  

Keywords: PRRS, PCR, genotyping, ELISA, Vietnam 
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Introduction 
Procine reproductive and respiratory syndrome virus (PRRSV) and porcine circovirus (PCV) are two important swine 
pathogens associated with reproductive disorders. Co-infection of PRRSV and PCV is commonly occurred under field 
conditions and elicits more severe lesions than either single infection.  

Materials and Methods 
To investigate the prevalence of PRRSV and PCV in China 2017, in this study, we detected PRRSV and PCV (including 
PCV2 and PCV3) in 109 clinical samples collected from six provinces/cities (Shandong, Xinjiang, Jiangsu, Fujian, Anhui 
and Shanghai) of China by real-time (RT)-PCR assays.  

Results 
PRRSV, PCV2 and PCV3 was detected in 41 (37.61%) and 55 (50.46%), and 1 (0.92%) of 109 clinical samples, 
respectively. In addition, co-infection of PRRSV and PCV2 were detected in 23 of these samples, while the only PCV3 
positive sample was also PCV2 and PRRSV positive. Sequence analyses showed that the only PCV3 identified in this 
study is grouped with PCV3a viruses, majority of the PCV2 isolates belong to sub-genotypes of PCV2b and PCV2d, and 
majority of the PRRSV isolates are clustered with HP-PRRSV and NADC30-like PRRSV strains.  

Conclusion 
This study provides genetic evidence that co-infection of distinct genotypes of PCV2 and PRRSV are still predominant in 
China but co-infection of PCV3 and other swine pathogens becomes a new threat to Chinese swine herds.  

Keywords: Co-infection of PRRSV and PCV, real-time PCR, genotyping 
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Introduction 
The objective of this retrospective analysis was to describe the ability of a surveillance program to detect PRRSV in boar 
studs and prevent transmission to breeding herds receiving semen.  

Materials and Methods 
Twenty four boar studs housing an average of 425 boars each (130-720) supplying semen to approximately two million 
sows have been closely monitored since 2014. Replacement boars are introduced through quarantine eight times per 
year in average (6-10.5) from PRRSV negative source farms. The quarantine is managed with strict biosecurity and new 
pigs are tested by PCR 2-3 days after delivery to protect the main population. The boars are introduced to the stud only 
following favorable PCR and ELISA testing in 100% of the boars 27 days post-arrival to the quarantine. On a weekly 
basis, sera or blood swabs are tested in pools of five for PCR every semen collection day assuming 92% sensitivity and 
targeting 2% infection prevalence with a confidence of detection of 70% in commercial studs and 90% in those supplying 
semen to multipliers. Samples are transported to the diagnostic laboratory and semen doses are not delivered or used by 
the sow farms until favorable results are generated.  

Results 
During these four years, three PRRSV outbreaks have occurred to these farms. The affected studs have 440, 520 and 
430 boars. None of the replacement groups have been infected with PRRSV prior or during quarantine. Transportation of 
culled boars, supply introduction or aerosol transmission have been indicated as the most likely source of infection. As 
soon as a sample was detected PCR-positive, sow farms receiving semen from the boar stud were communicated, 
semen distribution was stopped and delivered semen was destroyed. A diagnostic confirmation plan including 
re-sampling, retesting and sequencing was implemented immediately. In none of these three events a single sow farm 
was infected with PRRSV via semen. Studs were depopulated as soon as logistically feasible. Facilities were 
decontaminated and inspected before repopulation two to three months after the outbreak.  

Conclusion 
This data supports the ability of this surveillance program to detect PRRSV in the boar studs and to trigger the necessary 
actions to protect the sow farms receiving semen.  

Keywords: PRRSV, boar stud, prevention, surveillance, semen 
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Introduction  
Lungs lesions of 672 marketing pigs before and after PRRSV infection were evaluated at abattoir to evaluate the 
influence of PRRSV infection on the lesions of enzootic Pneumonia and pleuritis. Lungs pictures were taken quickly by 
Kodak SP360 camera at abattoir. The lesions were scored according to SPES (the slaughterhouse Pleurisy evaluation 
system) and Madec’s method for enzootic Pneumonia.  

Results  
The results showed that before and after PRRSV infection, the viral Pneumonia prevalence was 1.2 and 10.6% 
(P<0.01=respectively, lesions prevalence of enzootic Pneumonia was 26.8% and 55.9% (P<0.01=,respectively and 
lesions prevalence of pleuritis was 1.2% and 8.5% (P<0.01=, respectively. Lesions prevalence of enzootic pneumonia 
and pleuritis was reduced gradually while the impact of PRRSV infection was solved. The results suggested that after 
PRRSV infection, viral pneumonia could persistently exist in growers and finishers. Growers and finishers were 
significantly susceptible to Mycoplasma hyopneumoniae and APP and the lesions of secondary bacterial pneumonia 
were significantly severe after PRRSV infection. 

Conclusion 
It was critical to control secondary bacterial infection to reduce the economic loss due to PRRSV infection.  

Keywords: PRRSV infection, lung lesions scoring at abattoir, viral pneumonia, enzootic pneumonia, pleuritis 
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The effect of PRRS outbreak season on time to stability 
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Introduction  
PRRS time to stability (TTS) is an important measure for the swine industry. It defines the time from the PRRS outbreak 
to wean PCR-negative piglets and absence of clinical signs in breeding sows. Anecdotal reports suggested that 
outbreaks that occur during summer months have a longer TTS compared to those occurring during autumn/winter but no 
formal assessment had been conducted. The objective of this study was to assess whether TTS was affected by the 
season in which the PRRS outbreak had occurred.  

Materials and Methods  
Seven years of data (2011-2017) from 86 farms in six systems that participate in the Morrison’s Swine Health Monitoring 
Project (MSHMP) and follow the American Association of Swine Veterinarians (AASV) guidelines for PRRS classification 
were used for the analysis. TTS was calculated as the time difference between the outbreak reporting date and the date 
at which four consecutive PCR tests in due-to-wean piglets, 30 days apart, was achieved. A mixed-effects Cox model 
was used to model the effect of PRRS outbreak season and other recorded predictors on TTS. Farm ID and system were 
included in the model as random effects to account for clustering.  

Results  
The median TTS was 41.5 weeks (1st quartile 31 weeks-3rd quartile 55 weeks). The final multivariable mixed model 
results showed that farms in which the outbreak had occurred during winter (hazard ratio (HR) 2.3, 95% confidence 
interval (CI) 1.2-4.1) and autumn (HR 1.8, 95% CI 1.0-3.1) achieved stability sooner than farms in which the outbreak 
occurred during summer. No significant difference was observed between TTS of summer and spring outbreaks. 
Additionally, farms that were using field virus inoculation at the moment of the PRRS outbreak achieved stability sooner 
(HR 3.7, 95% CI 1.8-7.6) than farms that were using a modified live vaccine at the moment of the PRRS outbreak.  

Conclusion  
Our results suggest that PRRS outbreaks that occur during summer/spring take significantly longer to stabilize than 
outbreaks that occur during winter/autumn; therefore, season may be an important factor to consider when planning herd 
closure and managing expectation of weaning negative piglets.  

Keywords: PRRS, stability, season, outbreak 
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Introduction  
PRRS is endemic in the US and has been observed to follow a seasonal incidence in some regions of the country. 
Although most PRRS outbreaks occur during the fall and winter, still an unquantified percentage of outbreaks occur 
during summer. The objective of this study was to quantify the occurrence of PRRS outbreaks during the summer, 
evaluate the incidence trend over the years and assess the spatial distribution of summer outbreaks in order to detect 
geographical areas of high and low incidence.  

Materials and Methods  
PRRS incidence data from participants in the Morrison’s Swine Health Monitoring Project (MSHMP) from 2009 to 2017 
were used for the analysis. A summer outbreak was defined as an outbreak that was reported between June 21st and 
September 21st. Yearly incidence of summer outbreaks was estimated by dividing the number of PRRS outbreaks by the 
total number of farms at risk in that specific time period. The Mann-Kendall test was used to evaluate the incidence trend 
over the years. Additionally, an adaptive kernel smoothing technique was used to estimate the density of farms that did 
(cases) or did not (controls) have an outbreak during the summer. The ratio of these two densities was used to identify 
geographical areas of high and low incidence of summer PRRSV outbreaks.  

Results  
Since 2009, 182 out of 1329 (13.7%) PRRS outbreaks were recorded during summer. The incidence of PRRS outbreaks 
during summer averaged 3.2% (min 1.2% - max 4.4%) between 2009 and 2017. No significant increasing or decreasing 
trend was detected over the years (P=0.47). Geographical areas of significantly high (relative risk (RR) = 3.7) and low 
(RR = 0.4) risk of summer outbreaks were observed.  

Conclusion  
The results from this study showed that a relevant number of PRRS outbreaks occur during summer without any trend 
across the years assessed. Swine producers should maintain biosecurity measures throughout the year, particularly for 
those farms located in areas with a higher risk of PRRS summer outbreaks.  

Keywords: PRRS, outbreak, summer, spatial 
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Probing the function of cellular prion protein during PRRSV infection of MARC-145 Cells 
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Introduction 
This experiment was aimed to explore the role of PrPc during PRRSV infection process.  

Materials and Methods  
Firstly, PrPc changes were studied when PRRSV QH-08 infected the wild-type MARC-145 cells via qPCR and confocal 
methods. Secondly, PcDNA3.1/Myc-His (-) B was used as the expression vector to construct the eukaryotic recombinant 
plasmid containing full-length PrPc encoding gene. The corresponding recombinant plasmids were transfected into 
MARC-145 cells to enhance PrPc expression level. At last, Monoclonal antibody SAF-32 against PrPc was applied to 
block the function of PrPc of MARC-145 cells and the changes of PRRSV propagation was analyzed after infection of 
MARC-145 cells with lower PrPc function.  

Results  
The results demonstrated that the expression profile of PrPc greatly changed after virus QH-08 incubation with 
MARC-145 cells over time. mRNA level of PrPc reached the climax at 24 hour after PRRSV infection. However, CD163, 
one of PRRSV receptors, achieved the peak at 48 hour after PRRSV inoculation. CD163 involves the process of PRRSV 
uncoating and releasing the genomes at the late stage of virus replication. Comparison with CD163, the results above 
indicated that PrPc should play a role in the early stage of PRRSV infection of MARC-145 cells. The changes of PRRSV 
replication were measured by qPCR at 24 hour after virus strain QH-08 infected the MARC-145 cells with PrPc over 
expression. The results showed that mRNA level of PRRSV significantly increased when PrPc expression was enhanced 
in MARC-145 cells. The data showed that the levels of PRRSV mRNA were significantly reduced after MARC-145 cells 
were incubated with SAF-32 for 1 hour. Furthermore, SAF-32 dose-dependent pattern was shown.  

Conclusion  
This study preliminarily proved that PrPc plays a role in the early process of PRRSV infection of MARC-145 host cells. 
However, the specific mechanism remains to be further studied. The results have laid a solid foundation for further 
exploring the role of PrPc in PRRSV infection. 

Keywords: porcine reproductive and respiratory syndrome virus, cellular prion protein, MARC-145 cells, CD163 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) causes significant economic losses to the swine industry across 
the world. Severe pulmonary inflammatory injuries, considered as its main pathology, are seen in infected pigs. It was 
known that secreted high mobility group box 1 protein (HMGB1) acted as a cytokine mediator of inflammation and 
enhanced inflammatory response. However, the mechanism of PRRSV-induced HMGB1 secretion is not known.  

Results  
In this study, we found that HMGB1 secretion and PKC-delta activation were induced by different PRRSV strains in both 
MARC-145 cells and primary pulmonary alveolar macrophages (PAMs), whereas UV-inactivated PRRSV failed to do so. 
HMGB1 secretion was positively correlated with PKC-delta activation in PRRSV-infected MARC-145 cells in a dose and 
time-dependent manner. PKC-delta inhibitor and PKC-delta siRNA significantly suppressed PRRSV-induced HMGB1 
translocation and secretion without hampering virus replication. This indicates that PKC-delta plays an important role in 
the PRRSV-mediated HMGB1 secretion. In addition, in PRRSV-infected cells, PKC-delta siRNA silencing also led to the 
downregulation of inflammatory cytokines, such as IL-1beta and IL-6. Moreover, overexpression of PRRSV proteins in 
HEK293 cells showed that ORF2b and ORF5a products led to HMGB1 secretion and PKC-delta activation in a 
dose-dependent manner.  

Conclusion  
These results indicate that PRRSV induces HMGB1 secretion via PKC-delta activation and that PRRSV ORF2b and 
ORF5a products are responsible for the induction. This finding contributes to our understanding on the inflammatory 
response and pathogenesis of PRRSV infection.  
This work was supported by the National Natural Science Foundation of China [grant number 31602064]  

Keywords: PRRSV, HMGB1, PKC-delta, inflammatory response, PRRSV E and ORF5a 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) has caused huge economic losses to swine industry since its 
worldwide spread in the 1990s. Infection by its causative agent, PRRS virus (PRRSV), is demonstrated to be mediated by 
an indispensable receptor, porcine CD163 (pCD163). Furthermore, the pCD163 fifth scavenger receptor cysteine-rich 
domain (SRCR5) is shown to be essential for PRRSV infection, and other pCD163 SRCR domains (SRCR6 to 9) may 
also contribute to virus infectivity. However, their structural details during PRRSV entry from the (neutral) cell surface to 
(acidic) early endosome, and the specific residues involved in PRRSV infection have not been clearly defined. The 
objective of this study was to investigate the structural basis for pCD163-mediated infection of PRRSV.  

Materials and Methods  
Recombinant pCD163 SRCR5 and SRCR5-9 were prepared in Drosophila melanogaster Schneider 2 (S2) cells. After 
purification by metal-affinity and size-exclusion chromatography, the target proteins were crystallized by the sitting-drop 
vapor diffusion method. X-ray data sets of the acquired crystals were collected on the beamline BL19U1 at the Shanghai 
Synchrotron Radiation Facility (SSRF). Structure-based mutational studies were subsequently carried out to identify the 
residues important for PRRSV infection.  

Results  
We determined their crystal structures under acidic or neutral conditions at a high resolution, provided clues for PRRSV 
entry and identified some residues important for PRRSV infection.  

Conclusion  
All our results not only support the structural basis for pCD163-mediated PRRSV infection, but also lay a foundation for 
future applications in prevention and control of PRRS, and genome-edited implications for pCD163 modification to select 
pigs non-permissive to the virus.  

Keywords: PRRSV, CD163, SRCR5, SRCR5-9, structure 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV), the causative pathogen of PRRS, is characterized of 
immunosuppression and immune evasion. Despite numerous studies have explored how PRRSV fights against the host 
innate immunity, where pro-inflammatory cytokines take important effects, the specific mechanisms exploited by PRRSV 
to inhibit pro-inflammatory cytokines production are not fully elucidated. The objective of this study was to investigate how 
DAP12 (DANX-activating protein of 12 kDa) inhibited pro-inflammatory responses during PRRSV early infection.  

Materials and Methods  
p3×Flag-CMV7.1-DAP12 and pcDNA3.1myc/hisA-Syk were constructed and DAP12/Syk siRNAs were synthesized. 
Following overexpression of DAP12 or knockdown of DAP12/Syk in CRL-2843-CD163 cell lines or porcine alveolar 
macrophages (PAMs) and PRRSV inoculation, quantitative real-time PCR, ELISAs and TCID50 assay were carried out to 
detect production of pro-inflammatory cytokines and PRRSV infection. With specific inhibitors and immunoblotting, related 
signaling proteins and their phosphorylation levels were determined. Wild type, UV-inactivated or heat inactivated PRRSV 
virions were further inoculated with PAMs to identify the authentic stimuli of PRRSV behind these responses.  

Results  
When DAP12 was downregulated by siRNA, more pro-inflammatory cytokines (TNF�, IL-6, IL-8, IL-1�) were produced 
and PRRSV infection was suppressed. In contrast, PRRSV infection was promoted after overexpression of DAP12 and 
subsequent the antagonized pro-inflammatory responses. In addition, DAP12-Syk-NF-�B/ERK pathway was shown to be 
involved in inhibition of pro-inflammatory cytokines production. Moreover, neither PRRSV structural glycoproteins nor 
non-structural proteins took effect in these responses. Further studies are being carried out in order to provide the 
detailed mechanism.  

Conclusion  
In conclusion, we unveil a new strategy utilized by PRRSV to interfere with the host innate immune responses through 
DAP12-Syk-NF-�B/ERK pathway, which actually deepen the understanding of PRRSV pathogenesis.  

Keywords: PRRSV, DAP12, immunosuppression, pro-inflammatory, cytokines 
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The synergistic deubiquitination effect of OTULIN and PRRSV Nsp11 promoted the 
multiplication of PRRSV 
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Introduction  
Linear ubiquitination plays an important role in the regulation of the immune response by controlling the forming of 
nuclear factor �B (NF-�B). The linear ubiquitin-specific deubiquitinase OTULIN can control immune signaling transduction 
pathway by restricting Met1-linked ubiquitination process. 

Materials and Methods  
In our study, the porcine OTLLIN gene was cloned and deubiquitin functions were detected in PRRSV-infected cell 
model.  

Results  
PRRSV infection can promote the expression of OTULIN gene, and overexpression of OTULIN contributes to PRRSV 
proliferation. There is a negative regulation of innate immunity with OTULIN during viral infection. The cooperative effect 
of swine OTULIN and PRRSV Nsp11 potentiates the ability to reduce cellular protein ubiquitin associated with innate 
immunity. Importantly, PRRSV Nsp11 recruits OTULIN to enhance the ability of removing linear ubiquitination targeting 
NEMO, resulting in a superimposed effect that inhibits the production of type I IFNs.  

Conclusion  
Our study presented a new model of virus utilizing ubiquitin-protease system in vivo from the perspective of the viral 
proteins interacting with cell deubiquitination enzymes, providing new ideas for prevention and control of PRRSV.  

Keywords: porcine OTULIN, Nsp11, PRRSV, linear ubiquitination, synergistic deubiqui 
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Introduction  
B4GALT5, also known as �-1, 4 galactosyltransferase V, is one of the members of �-1, 4 galactosyltransferase gene 
(B4GALT) family, which plays an important role in embryonic development, tumor generation and other diseases.  

Materials and Methods  
In this study, we firstly cloned porcine B4GALT (pB4GALT5) from porcine peripheral blood mononuclear cells, and 
predicted the structural domain and function of seven porcine �-1, 4 galactosyltransferase (I-VII) based on transcriptome 
analysis of PRRSV infected cells. Additionally, the upregulated porcine B4GALT5 expression was detected from PRRSV 
infected porcine alveolar macrophage (PAM) cells.  

Results  
The PRRSV proliferation were slightly inhibited in overexpression of pB4GALT5 transfected cells, the interaction of 
B4GALT5 and GP5 of PRRSV was firstly be detected by Co-IP, and the co-location between B4GALT5 and GP5 were 
also observed in golgi membranes by confocal microscopy. A significant increasing mRNA transcription, including 
inflammatory cytokines (IL-1�,TNF-�, MCP-1, IL-6, IL-18, and IFN-�) and some cell surface glycosylated protein involved 
in antigen present (MHC-I/II, LFA-1), cell adhesion and migration (chemokine receptor CCR2) were upregulated in 
B4GALT5 overexpressed PRRSV infected cells.  

Conclusion  
Our results demonstrated that the regulation of pB4GALT5 plays an important roles in PRRSV proliferation and 
modification function in viral infection cells. And these results will contribute to future studies on the detailed functions and 
potential underlying mechanisms of �-1, 4 galactosyltransferase V in antiviral immunity.  

Keywords: porcine B4GALT5, glycoprotein 5, transcriptome analyse, PRRSV 
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Introduction  
Many viruses trigger the type I interferon (IFN) pathway upon infection, resulting in the transcription of hundreds of 
interferon-stimulated genes (ISG), which define the antiviral state of the host. Porcine reproductive and respiratory 
syndrome (PRRSV), a highly contagious viral disease circulated in many countries. In our study, one ISG-Moloney 
leukemia virus 10 (Mov10) commonly induced by type I IFNs was identified as a potent anti-PRRSV ISG, and the 
influence of Mov10 and functional mechanism was further studied.  

Materials and Methods  
Establishment and characterization of cell line overexpressing Mov10. Co-IP, Western blotting and confocal imaging were 
used to detect the interaction between Mov10 and the N protein of PRRSV. qRT-PCR and virus grown curve were used 
to probe which phases of virus were influenced by Mov10.  

Results  
In our study, the MARC-145 cells stability expressing Mov10 were constructed successfully. Our results showed that 
overexpression of Mov10 can suppress PRRSV replication at the early phase and the Mov10 can interact with the N 
protein of PRRSV. We also found that the Mov10 influence the release phases of the PRRSV.  

Conclusion  
As an interferon (IFN)-inducible protein, Mov10 exerts a novel function that inhibits the replication of PRRSV at the early 
phase by interacting with the N protein of PRRSV. This study will facilitate the development of anti-PRRSV therapeutic 
agents by targeting host factors and may provide a new strategy for the control of PRRSV.  

Keywords: Mov10, ISG, PRRSV 
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Introduction  
When a virus is transmitted from an infectious to a susceptible host, sharp reductions in the transmitted virus (bottlenecks) 
are commonly reported. If the reduction affects the number of genomes effectively transmitted, they are defined as 
population bottlenecks; if the reduction affects the amount of genetic diversity, we refer to genetic bottlenecks.  

Materials and Methods  
This study characterized, using next-generation sequencing (NGS), the transmissible populations and the founder 
variants in 18 PRRSV1 transmission events, using a one-to-one model of natural infection from inoculated pigs to partially 
immune and naïve ones. Besides, the differences in the circulating quasi-species among 11 partially immune pigs 
developing short- (�5 days, 7 animals) or long-viremia (>5 days, 4 animals) was also analysed. Firstly nucleotide diversity 
in the circulating quasi-species was evaluated the first day of viremia in the naïve recipient in comparison to the coupled 
sample in the donor.  

Results  
The results indicated a reduction in the viral diversity at first day of viremia compared to the actual diversity in the donor 
at the time of the transmission, supporting the existence of a genetic bottlenecks. Variants preferentially transmitted to 
naïve pigs were identified. In contrast, in partially immune pigs, 45 nucleotide variants, mainly located in the nsp9 (n=37) 
and in the ORF2 (n=8), showed differential frequencies between short- and long-viremic animals. Actually, animals with 
longer viremia harboured variants identical to the inoculum originally causing the infection in donors while, animals with a 
shorter viremia harboured different variants.  

Conclusion  
Considering that shorter viremia was associated to higher neutralizing antibody titres and that ORF2 is assumed to 
contain a neutralizing epitope, it is tempting to hypothesize that the variants escaping the pressure of the humoral 
response were less fit for replication and eventually the viral population collapsed sooner.  

Keywords: infection, transmission, PRRSV1, quasi-species, NGS 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) infection alters the host’s cellular and humoral immune 
response. The available literature about the genetics of host response to PRRSV show that several genes are involved in 
differential responses against the infection. Significant variation exists for a number of immune traits that at least include: 
antibody response, proliferative and cytokine responses of mononuclear cells, delayed-type hypersensitivity reactions, 
leukocyte number, and differential white blood cell counts. The aim of the present study was to compare several genes 
that encode for molecules involved in the immune response between two groups of vaccinated pigs that experienced 
short or long viremic periods after PRRSV1 challenge.  

Materials and Methods  
These analyses include the sequencing of four SLA Class I, two Class II allele groups, and CD163, in addition of the 
analysis by quantitative realtime qRT-PCR of the constitutive expression of TLR2, TLR3, TLR4, TLR7, TLR8 and TLR9 
mRNA and other molecules in peripheral blood mononuclear cells (PBMC).  

Results  
The results obtained indicate a lack of correlation between the length of the viremia in vaccinated pigs and the clustering 
of the sequences. Also, none of the CD163 SNPs associated to PRRSV risk infection were differentially expressed 
between short- and long-viremia animals. Finally, the constitutive mRNA expression levels of most analysed TLR genes 
in PBMC did not highlight significant differences with the exception of TLR2 and TNF-�. A more limited inflammatory 
response may be operating in short-viremia pigs since exacerbated inflammatory responses in PRRSV-infected pigs 
have been correlated with more persistent infections and a poorclinical resolution.  

Conclusion  
Overall, the results does not support, for the genes examined, the existence of a clear allele combination or host genetic 
profile that can be correlated with the length of the viremia in vaccinated animals.  

Keywords: PRRSV, host variation, SLA, CD163, TLRs 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) has the ability to suppress the type I interferon induction to 
facilitate its survival during infection, and the nsp1 protein of PRRSV has been identified as the potent IFN antagonist. 
The nsp1-beta subunit of nsp1 blocks the host mRNA nuclear export and this is one of the viral mechanisms to inhibit 
host antiviral protein translation. The functional motif for both IFN suppression and host mRNA nuclear retention were 
identified in nsp1-beta, and mutations in the motif resulted in the IFN-suppression-negative and host-mRNA nuclear 
retention-negative.  

Materials and Methods  
To examine the pathogenic consequence of these functions in the natural host animals, two mutant PRRS viruses 
(vL126A and vL135A) have been generated using infectious clones. These mutant viruses retained the infectivity, and 
their phenotype was IFN suppression-negative and host mRNA nuclear retention-negative. To examine their clinical 
attenuation in pigs, 40 animals were allotted to four groups, and each group was intramuscularly infected with vL126A, 
vL135A, wild-type (WT) PRRSV, and placebo.  

Results  
Pigs infected with vL126A or vL135A exhibited milder severe clinical signs with lower viral titers and shorter duration of 
viremia when compared to those of WT-infected pigs. The levels of PRRSV-specific antibody remained comparable in all 
infected groups but the neutralizing antibody titers were high in vL126A-infected or vL135A-infected animals. The 
IFN-alpha concentration was also high in pigs infected with the mutant PRRSV.  

Conclusion  
Taken together, our data demonstrate that the IFN antagonism and host mRNA nuclear retention are virulence factors of 
PRRSV, and the loss of these functions confers viral attenuation in pigs. This is a novel strategy for new vaccine 
development for PRRS.  

Keywords: PRRSV, innate immunity, vaccines, gene expression, attenuation 
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Differentially expressed genes and poly (A) site-switched genes analysis of MARC-145 
cells infected with PRRSV 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) continues to cause substantial economic losses to the pig 
industry worldwide. Mechanisms implicated in the regulation of viral and cellular genes during PRRSV infection operate at 
transcriptional, post-transcriptional and post-translational stages, with involvement of viral and cellular transcription 
factors, along with epigenetic modifications, alternative splicing, microRNAs and post-translational modifications of viral 
proteins. Alternative polyadenylation (APA) represents a mechanism that diversifies gene expression similar to alternative 
splicing, which is involved in tumorigenesis, development and cell differentiation. However, whether APA is also involved 
in the course of PRRSV infections is largely unknown.  

Materials and Methods 
In this study, we conducted research on high-flux transcriptomics regarding host gene expression and alternative 
polyadenylation regulatory function in PRRSV infected MARC-145 cell by means of in vitro transcription sequencing 
alternative polyadenylation sites (IVT-SAPAS). 

Results 
Our results gave a relatively comprehensive insight into the dynamic host-pathogen interactions in gene transcriptional 
regulation during PRRSV infection. 

Conclusion 
Furthermore, our results provide an important scientific reference for pathogenesis of PRRSV.  

Keywords: PRRSV, APA, dynamic interaction 
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Introduction 
Porcine reproductive and respiratory syndrome (PRRS) is the most economically critical disease of swine around the 
world. Its etiological agent, PRRS virus (PRRSV), has a restricted tropism of host and target cells, preferentially infecting 
porcine alveolar macrophages (PAMs) in vivo. Non-permissive cells with expression of CD163 from different species, 
were previously found to be rendered susceptibility to PRRSV infection, including simian, human, canine, and mouse. A 
recent study shows CD163 gene-edited pigs are completely resistant to genotype 1 and 2 PRRSVs, confirming that it is 
an indispensable receptor. Interestingly, although the fifth SRCR domain (SRCR5) in CD163 is shown to be essential for 
PRRSV infection in vitro, genetically modified pigs with SRCR5 substitution by the SRCR8 domain from the human 
CD163-like homolog (CD163L1) were resistant to genotype 1 but not genotype 2 PRRSV infection. Therefore, the 
mechanism of CD163 SRCR5 involved in PRRSV host and cell tropism is not yet fully understood. The objective of this 
study was to investigate the effect of CD163 SRCR5 from different species on the host cell tropism.  

Materials and Methods  
Recombinant porcine CD163 SRCR5, simian CD163 SRCR5, human CD163 SRCR5 and human CD163L1 SRCR8 were 
prepared in Drosophila melanogaster Schneider 2 (S2) cells. After purification, crystallization, data collection and 
structural determination, crystal structures of these proteins were compared. Subsequently, structure comparison-based 
mutational studies were carried out to identify the key residues for PRRSV cell tropism.  

Results  
We determined the crystal structures of CD163 SRCR5 from different species at a high resolution and identified a few 
residues important for PRRSV cell tropism.  

Conclusion 
All these results may shed some light on the host cell tropism for PRRSV, which actually deepen the understanding of 
PRRSV pathogenesis.  

Keywords: PRRSV, CD163, CD163L1, SRCR8 
 



 

 311

IP
RR

SS
 

-3-019 

Glycoprotein 3 of porcine reproductive and respiratory syndrome virus exhibits an unusual 
hairpin-like membrane topology 
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Introduction 
Glycoprotein GP3 of PRRSV consists of a cleaved signal peptide, a highly glycosylated domain, a short conserved 
hydrophobic region and an unglycosylated, variable C-terminal domain. GP3 is supposed to form a complex with GP2 
and GP4 in virus particles, but secretion of the protein from cells has also been reported.  

Materials and Methods 
Here we first analyzed the membrane topology of GP3 from various PRRSV strains. A fluorescence protease protection 
assay shows that the C-terminus of GP3, fused to GFP, is resistant against proteolytic digestion in permeabilized 
transfected cells. Furthermore, glycosylation sites inserted into the C-terminal part of GP3 are used. Both experiments 
indicate that the C-terminus of GP3 is translocated into the lumen of the endoplasmic reticulum.  

Results 
Deletion of the conserved hydrophobic region greatly enhances secretion of GP3 and fusion of this domain to GFP 
promotes membrane anchorage. Bioinformatics suggests that the hydrophobic region might form an amphipathic helix. 
Accordingly, exchanging only two or three amino acids in its hydrophobic face enhances secretion of GP3 to the same 
extent as deletion of the C-terminus. Exchanging these amino acids in the context of the viral genome prevented release 
of infectious virus particles.  

Conclusion 
Next, we report that a fraction of the wild-type protein is secreted from transfected cells, which may explained by the 
rather weak membrane anchorage of GP3 via an amphiphilic helix. Interestingly, GP3 from PRRSV-1 strains is secreted 
to a greater extent than GP3 from PRRSV-2 strains, but exchanging the C-terminal domain between strains reverses the 
secretion behavior. Thus, biophysical properties of the between strains highly variable C-terminal region, such as overall 
hydrophobicity, regulate how much of GP3 is secreted. We speculate that secreted GP3 might function as a “decoy”, 
which distracts antibodies away from virus particles.  

Keywords: PRRSV, GP3, membrane topology, secretion, amphipathic helix 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 312 

-3-023 

Porcine reproductive and respiratory syndrome virus targets GRP78 to manipulate 
unfolded protein responses for replication in cell culture 
 
Peng Gao, Jiangwei Song, Lei Zhou, Xinna ge, Xin Guo, Hanchun Yang, Jun Han* 
Key Laboratory of Animal Epidemiology of the Ministry of Agriculture, College of Veterinary Medicine and State Key 
Laboratory of Agrobiotechnology, China Agricultural University, Beijing, 100193, China 
*Corresponding Author: hanx0158@cau.edu.cn 
 

Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV), a member of the Arteriviridae family, has brought colossal 
economic losses to the worldwide swine industry ever since its emergence in late 1980s, but how this virus modulates 
host cellular pathways to benefit its own replication has remained poorly understood.  

Results  
In this report, we investigated its interaction with the unfolded protein responses (UPR), an ancient pathway that normally 
responds to protein load and quality in ER to maintain cellular homeostasis. We found that infection by the Chinese highly 
pathogenic PRRSV strain JXwn06 led to induction of UPR in cell culture through activating both eIF2�-ATF4 and 
IRE1-XBP1 signaling axis. Moreover, this activation was necessary for efficient HP-PRRSV replication as siRNA 
knockdown of the genes coding for ATF4 and XBP1 significantly reduced the virus growth. Further mechanistic dissection 
revealed that the UPR induction was achieved at least in part through exploiting the chaperone protein GRP78 and that 
was realized by two strategies: (i) targeting GRP78 for partial degradation; and (ii) trans-locating GRP78 from ER to 
stress granules, the cytoplasmic aggregates that are to stall mRNA translation.  

Conclusion  
Our results provide novel insights into the mechanistic details by which PRRSV modulates UPR to benefit its own 
replication.  

Keywords: PRRSV, GRP78, ER Stress 
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Identification of MYH9 domain involved in entry of PRRSV into permissive cells 
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Introduction  
Our previous study showed that MYH9 is an indispensable factor for entry of PRRSV into permissive cells. The objective 
of this study is to identify MYH9 protein domains involved in PRRSV entry.  

Materials and Methods  
The stable expression of porcine CD163 (pCD163) in human, murine, swine cell lines were generated by transduction of 
recombinant lentivirus encoding pCD163. Blebbistatin or siRNA duplexes against MYH9 were added to HEK-293TCD163, 
PK-15CD163 and BHK-21CD163 cell lines. After 24 h PRRSV SD16 infection, PRRSV N gene and protein were detected 
using qPCR, western blot, and TCID50. The C-terminal domain of MYH9, designated PRA, from various species and 
truncated PRA were expressed and produced in soluble form in E. coli. These truncated proteins were mixed with 
PRRSV SD16 for 1 h at 37  before addition to PRRSV-susceptible cells. Then, unbound PRRSV virions were removed 
and cells were cultured for 24 h. PRRSV replication were tested using qPCR, western blot, IFA and TCID50. The 
interaction between MYH91676-1792 and GP5 was tested using an ELISA and Co-immunoprecipitation assays. 

Results  
The results shown that murine MYH9 (mMYH9) and human MYH9 (hMYH9), like pMYH9, can support PRRSV infection 
in pCD163-expressing cells. Notably, MYH91676-1792 exhibited broad-spectrum ability to inhibit infection with diverse 
genotype1 and 2 PRRSV strains. Analysis of the interaction between MYH91676-1792 and PRRSV-GP5 revealed that 
MYH91676-1792 is able to capture PRRSV virion. MYH91676-1792-specific polyclonal antibodies blocked PRRSV infection.  

Conclusion  
Porcine, murine and human MYH9 serve as PRRSV entry mediator. The key domains in MYH9 for PRRSV infection is at 
aa1676-1792. 

Keywords: PRRSV, MYH9, MYH9-GP5 binding domain, antiviral agent 
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Introduction  
The nonstructural protein 9 (nsp9) of porcine reproductive and respiratory syndrome virus (PRRSV) is predicted to 
specify the function of the viral RNA-dependent RNA polymerase (RdRp). Like the counterparts of other positive-stranded 
RNA viruses, PRRSV nsp9 executes its function on intracellular membranes, but the mechanism by which it associates 
with membranes has remained unknown. 

Results  
We report here that PRRSV nsp9 was localized to and tightly associated with mitochondrial membranes in transfected 
mammalian cells. This trafficking property was independent of both the cell type and viral strain. Also, nsp9 was found to 
be in the membrane fractions containing mitochondrial markers in PRRSV-infected cells as evidenced by density gradient 
fractionation. The mitochondrial targeting ability of nsp9 was mainly attributed to a highly conserved sequence that 
resides within its N-terminal first 20 amino acids, but unfortunately mutations of the critical residues were all lethal to the 
virus. Replacement with a non-viral mitochondrial targeting signal (MTS) did not allow the rescue of viable virus either, 
suggesting that the sequence within MTS might have other important function(s).  

Conclusion  
Our studies provide new information about the membrane trafficking properties of PRRSV nsp9.  

Keywords: PRRSV, nsp9, mitochondria 
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Porcine reproductive and respiratory syndrome virus degrades p21 to induce cells into S 
phase for efficient viral replication 
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Introduction  
Many viruses manipulate cell cycle to establish infection and propagation, however, it has remained unclear whether 
porcine reproductive and respiratory syndrome virus (PRRSV) can alter cell cycle dynamic for this purpose.  

Results  
In this study, we found that PRRSV infection could promote MARC-145 cells into S phase while accompanied by 
down-regulation in a dose-dependent manner of p21, a well-known inhibitor of cell cycle progression. Further 
experiments showed that knockdown p21 by small interfering RNA induced MARC-145 cells into S phase and that 
MARC-145 cells with either S phase synchronized or p21 knockout were conducive to viral replication. This property of 
PRRSV in p21 down-regulation was executed by the nonstructural protein nsp11 in a ubiquitin-independent, 
proteasome-dependent manner. Mutational analysis revealed this function of nsp11 required its endoribonuclease 
activity.  

Conclusion  
Together, these data suggest that PRRSV exploits the nuclease activity of nsp11 to down-regulate p21 protein level to 
induce cells into S phase for optimal replication. Our findings provide more evidence for elucidating how PRRSV exploits 
cell machinery for its replication  

Keywords: PRRSV, p21, degradation, cell cycle 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important pathogens that severely 
impacts swine industry worldwide. TREM-2 is a member of triggering receptor expressed on myeloid cells (TREM) family. 
It is an important anti-inflammatory receptor in vivo. It can inhibit the release of inflammatory mediators and participates in 
innate immune system.  

Results  
Our study mainly focuses on the relationship between the TREM-2 receptor and PRRSV, illuminating the mechanism that 
TREM-2 modulates the replication of PRRSV, which provides theoretical basis for the comprehensive control of PRRSV. 
Different concentrations of LPS were used to stimulate the porcine alveolar macrophages (PAMs) for 4 h and three 
siRNAs corresponding to TREM-2 were designed and transfected into PAMs for 24 h. Then cells were incubated with 
PRRSV at a multiplicity of infection 0.2 (MOI 0.2) for 24 h. Cells were harvested for qRT-PCR and western blot analysis. 
We verified the expression of TREM-2 in various tissues and found that the highest expression level of TREM-2 was in 
lung. PAMs were inoculated with PRRSV at different MOIs and different time points, we found that PRRSV and TREM-2 
were positively correlated. With the increasing of viral load, the expression of TREM-2 was enhanced. When the viral 
burden reached the peak at 24 h post infection, the expression level of TREM-2 was the highest as well. Various 
concentrations of LPS were used to stimulate PAMs, which made TREM-2 expression down-regulated in PAMs, leading 
to the inhibition of PRRSV replication. When TREM-2 was knocked down by specific siRNA, PRRSV replication was 
significantly inhibited and the virus titer was attenuated.  

Conclusion  
In conclusion, TREM-2 receptor is involved in PRRSV infection in PAMs, it is a positive regulator for the replication of 
PRRSV. Our findings provide new insight into the molecular mechanism of PRRSV infection, which might help us to 
further understand the pathogenesis of PRRSV.  

Keywords: PRRSV, TREM-2 
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PRRSV GP5 ectodomain interacts with MYH9 C terminal domain and blocks PRRSV 
infection 
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Introduction  
Our previous study showed that MYH9 C-terminal domain, designated PRA, interacts with PRRSV GP5. The objective of 
this study is to determine the domain on GP5 that interacts with PRA and inhibit PRRSV infection.  

Materials and Methods  
Swine PRA (sPRA) gene was extracted from PAMs and expressed in E. coli. HP-PRRSV SD16 GP5-Flag protein was 
expressed in MARC-145 cells. GP5 ectodomain protein containing two ectodomains at N terminal and one cytoplasm 
domain at C terminal linked by GSS with a 6×His in N terminal. The binding between sPRA and GP5 or GP5 ectodomain 
protein was determined using ELISA and far western blotting. Co-IP was used to detect the interaction between GP5 and 
sPRA in COS7-GP5-Flag cell line transfected with sPRA-myc. For inhibition of PRRSV infection, GP5-His protein was 
incubated with PAM cells for 2 h. After washing out the unbound GP5, PRRSV SD16 strain was used to infect PAMs. 
After 24 h infection, the level of PRRSV N gene was determined using real-time PCR.  

Results  
The ELISA results showed that GP5 in MARC-145-GP5Flag cell line, but not MARC-145-PuroFlag cell line interacted with 
sPRA; Co-IP results showed that GP5-Flag in COS7-GP5-Flag interacted with sPRA that was transfected with sPRA-myc. 
Furthermore, the indirect ELISA results showed that GP5 ectodomain protein significantly bound sPRA than that of GP5. 
The RT-PCR results showed that GP5 ectodomain protein inhibited PRRSV SD16 infection of PAMs in the dose 
dependent manner.  

Conclusion  
PRRSV SD16 GP5 ectodomain is the key domain involved in the interaction with MHY9 and blocks PRRSV SD16 
infection of PAMs.  

Keywords: PRRSV, GP5, ectodomain, MYH9 
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Introduction  
RRSV has a narrow cell tropism for differentiated macrophages in vivo. The presence of certain cellular entry mediators 
decides whether the cell lines are permissive or non-permissive to PRRSV infection. Up till recently, porcine sialoadhesin 
(pSn, Siglec-1) and CD163 were identified as two of the most important host entry mediators that facilitate infection of 
PRRSV in alveolar macrophages. However, recently, Siglec-10 was demonstrated to be an alternative receptor for 
PRRSV. It has been hypothesized that PRRSV may use different Siglecs to enter macrophages, which may in part 
explain the big strain differences in their virulence and pathogenicity. 

Materials and Methods  
A PK-15 cell line recombinantly expressing Siglec-1 and CD163 (PK-15 S1-CD163) and a PK-15 cell line recombinantly 
expressing Siglec-10 and CD163 (PK-15 S10-CD163) were used to compare the virus replication kinetics for fourteen 
different virus strains: 7 genotype I subtype 1 strains (G1s1) (LV, 94V360, 07V063, 08V204, 13V091, 13V117, 17V035), 2 
genotype 1 subtype 3 (G1s3) strains (Lena and Su1-Bel) and 5 genotype 2 strains (VR2332, MN-184, SDSU-73, 
NADC30 and Korean 17). 

Results  
In general, the PK-15 S10-CD163 cell line exhibited a higher efficiency in virus production per infected cell. The highly virulent 
G1s3 strains Lena and Su1-Bel showed a strong preference to PK-15 S1-CD163. The genotype 2 strains MN-184, SDSU-73, 
Korean 17 had a much higher infection rate in PK-15 S10-CD163; the old reference strain VR2332 and the NADC 30 strain 
had a slight preference for PK-15 S1-CD163. For G1s1 strains, the old reference strain LV, 07V063 preferred PK-15 S1-CD163 
whereas 94V360, 08V204 preferred PK-15 S10-CD163. Some strains were poor virus producers with titers <104 TCID50/ml: 
08V204 (G1s1), 13V117(G1s1), 17V035(G1s1), VR2332 (G2). Some strains easily grew up to �106 TCID50 /ml: 07V063 
(G1s1), 13V091(G1s1), Su1-bel (G1s3), MN-184 (G2), Korean 17(G2) and SDSU-73 (G2). 

Conclusion   
Based on the huge variability in growth characteristics, it is very well possible that the receptor use may influence the 
outcome of a PRRSV infection.  

Keywords: PRRSV, Siglec-1, Siglec-10, CD163, cell line 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is one the most economically important viral pathogens in 
the swine industry worldwide. The ORF1a and ORF1b occupying 80% of the genome encode two viral replicase 
polyproteins - pp1a and pp1ab. The pp1ab is cleaved into four nonstructural proteins (Nsps) which are recognized to be 
involved in viral genome transcription and replication, named Nsp9, Nsp10, Nsp11 and Nsp12, respectively. Until now, 
little was known about the molecular structure and biological function of Nsp12. In order to explore the interaction 
between host and Nsp12 of PRRSV, we determined the cellular proteins by a yeast two-hybrid method in a pulmonary 
alveolar macrophages (PAMs) cDNA library in the present study.  

Materials and Methods  
We generated a recombinant plasmid, named Nsp12-pGBKT7. Nsp12 gene was amplified and inserted into the yeast 
plasmid pGBKT7 according to the sequence of the highly pathogenic PRRSV HuN4 strain. Yeast two-hybrid screening 
was performed using a cDNA library from PAMs. Co-immunoprecipitation (Co-IP) and western blotting analyses were 
performed to confirm the interaction between Nsp12 and the cellular proteins.  

Results  
Results from the cytotoxicity and self activation assays showed that Nsp12 had no cytotoxicity and self activation. The 
pGBKT7-Nsp12 as a bait was used to screen a cDNA library from PAMs. Sequence alignments were performed using 
BLAST to determine eight corresponding genes. The candidate interacting proteins were integral membrane protein 2C, 
adrenergic beta receptor kinase 2, galectin 3, translocator protein, proteasome subunit B1, ferritin heavy chain 1, ferritin 
light chain, and actin gamma 1. Yeast hybridization and Co-IP assays verified the interaction between PRRSV Nsp12 and 
these proteins.  

Conclusion  
The screened proteins provide important molecular basis for studying the function of Nsp12 and its role in the 
pathogenesis of PRRSV.  

Keywords: yeast two-hybrid screening, PRRSV Nsp12, interaction 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is widespread in Thailand with two genetically and 
antigenically heterogeneous viral genotypes [Type 1 (European strains) and Type 2 (North American strains)] 
co-circulating. The aim of this study was to determine if the coinfection with both type 1 and 2 PRRSV would result in 
enhanced pathogenicity in pigs as compared to infection with a single type in an experimental condition.  

Materials and Methods  
Three groups (8 piglets/group) of PRRSV free, 4 weeks of age were inoculated intranasally with PRRSV type 1 
(SB_EU02), PRRSV type 2 (ST_US021), or both viruses at a dose of 106 TCID50. A group of uninoculated control pigs 
(n=8) was set as controls. Serum samples were collected at 0, 5, 10, 21 and 28 days post-inoculation (dpi) and 
quantitatively assayed for PRRSV antibodies by Idexx ELISA test. Three or five pigs per group were necropsied at 10 and 
28 dpi, and their macroscopic and microscopic lung lesions were evaluated.  

Results  
All control pigs remained negative against PPRSV clinically, pathogenically and serologically throughout the study. All 
single- or co-inoculated pigs became infected, as shown by clinical manifestation and seroconversion. Coinfection 
resulted in increased clinical scores characterized by enhanced lethargy, anorexia and dyspnea. Among all inoculated 
pigs, antibodies against the homologous inoculated virus became detectable (S/P>0.4) at 10 dpi, and gradually increased 
till the end of the study (28 dpi). At 10 and 21 dpi, pigs coinfected with both types viruses or infected with type 2 PRRSV 
alone showed significantly higher antibody levels than pigs infected with type1 PRRSV alone (P<0.05). Significantly 
higher gross and microscopical lung lesion scores were observed in coinfected pigs than pigs infected with only one viral 
type at 10 dpi (P<0.05), although the scores become comparable at 28 dpi (P>0.05).  

Conclusion  
Our results indicate that coinfection with type 1 and 2 PRRSVs increased the severity of enzootic pneumonia than single 
type PRRSV infection at the disease early stage.  

Keywords: type 1 and type 2 PRRSV, co-infection, lung lesion  
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miR-146a 
 
Julie A. Hicks1, Dongwan Yoo2, Hsiao-Ching Liu*1 
1 Department of Animal Science, North Carolina State University, Raleigh, NC, USA 
2 Department of Pathobiology, University of Illinois at Urbana-Champaign, Urbana, IL, USA 
*Corresponding Author: hc_liu@ncsu.edu 
 

Introduction  
MicroRNAs (miRNAs) are small non-coding RNAs which post-transcriptionally regulate gene expression in eukaryotes. 
Among their many functions, miRNAs are important immunomodulators of host responses to pathogenic infections. We 
recently found that the cellular miRNA, ssc-miR-146a, is up-regulated in PRRSV-infected (VR-2332) porcine alveolar 
macrophages (PAMs). MiR-146a is a well-known regulatory of inflammatory responses in vertebrates. We have 
previously validated a number of immune response regulators as ssc-miR-146a targets in pigs.  

Materials and Methods  
To further characterize porcine miR-146a, we used a yeast-one hybrid screen to identify potential miR-146a regulators. 
Promoter-like elements upstream of ssc-miR-146a were predicted using PROSCAN. The regulatory ability of this region 
was validated by cloning into the pCLuc-Basic2 vector (NEB). In addition, a known porcine promoter, the MHCI gene 
SLA757, and a sized matched non-promoter region, were also cloned into pCLuc-Basic 2, to serve as positive and 
negative controls, respectively. These constructs were co-transfected (in triplicate) into PAMs with the transfection control 
plasmid pCMV-GLuc2 (NEB), and luciferase activity was measured 48 hpt. Normalized CLuc values were used to 
substantiate the regulatory ability of the predicted miR-146a promoter. For the yeast one-hybrid screen, the prey cDNA 
library was produced from five groups of PAMs; GM-CSF (granulocyte-macrophage colony-stimulating factor)-treated (10 
ng/ml), poly I:C-treated (10 μg/ml), PRRSV-infected (VR2332, MOI 1), MLV-infected (Ingelvac MLV, MOI 1) and 
untreated PAMs, collected at 6 hr, 12 hr, 24 hr, and 48 hr post-treatment/infection. 

Results  
Approximately 1.5 million colonies were screened and total of 33 positive clones were sequenced. The majority of this 
clones were identified as CCAAT/enhancer binding protein (C/EBP), delta (CEBPD). CEBPD is a member of the 
CCAAT/enhancer binding protein transcription factor family. CEBPD regulates the expression of a number of 
inflammatory cytokines and is an important mediator of macrophage activation. As both miR-146a and its regulator 
CEBPD are both modulators of inflammatory responses to pathogens.  

Conclusion  
This suggests that the miR-146a regulatory cascade plays an important role in host cell responses to PRRSV infections.  

Keywords: microRNA, miR-146a, PRRSV, immune modulation, yeast one-hybrid 
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Introduction  
Experimental infection of pigs with highly pathogenic PRRSV-1 subtype 3 strains is associated with enhanced immune 
responses, which correlate with increased inflammation-mediated tissue damage. We are currently investigating the 
causation of this correlation by assessing the susceptibility and inflammatory response of porcine dendritic cells to 
infection with PRRSV-1 strains of differing virulence.  

Materials and Methods  
A two-step magnetic-based cell enrichment protocol and an 8 colour flow cytometric staining panel were optimised to 
enrich and identify the two major conventional and plasmacytoid dendritic cell populations from porcine blood. For 
comparison we have differentiated monocyte-derived DC in vitro as a model for inflammatory DCs. Infection with 
attenuated, low and highly virulent PRRSV-1 strains and the resultant pro- and anti-inflammatory cytokine responses are 
being assessed.  

Conclusion  
The results from these ongoing experiments will be presented including an assessment of the susceptibility and 
responses to infection with a highly pathogenic PRRSV-1 subtype 3 strain (SU1-Bel), a low pathogenicity PRRSV-1 
subtype 1 strain (215-06) and a MARC-145 cell attenuated PRRSV-1 subtype 1 strain (Olot/91).  

Keywords: PRRSV-1, pathogenicity, dendritic cells, monocyte-derived dendritic cells, cytokines 
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Porcine reproductive and respiratory syndrome virus nsp1alpha associated with 
mitochondrion dysfunction 
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Introduction 
Mitochondrial DNA (mtDNA) is packaged into several hundred copies of higher-order nucleoids structure. The 
mtDNA-binding protein, transcription factor A (TFAM), regulates nucleoid architecture and involves in transcriptional 
activation of mitochondrial biogenesis. Mitochondrial DNA stress leads to impaired oxidative phosphorylation and triggers 
antiviral immune signaling. PRRSV infection was reported to cause mitochondrion dysfunction and induce apoptosis 
through a mitochondria-mediated pathway. However, the mechanism of viral protein(s) involved in this activity remains 
unclear.  

Results 
In this study, we initially performed confocal microscopy analysis to identify specific PRRSV proteins associated with 
mitochondrion. PRRSV nsp1alpha was detected to be partially colocalized with mitochondria. Immunoprecipitation and 
mass spectrum analysis showed that TFAM was co-precipitated with nsp1alpha from PRRSV infected cells. In cells 
co-expression of TFAM and nsp1alpha, TFAM showed different cellular localization pattern from those cells expressing 
TFAM alone. Luciferase reporter assay result showed that PRRSV nsp1alpha significantly inhibited reporter gene 
expression from an interferon-stimulated response element promoter after Sendai virus stimulation; and this activity 
appeared to be associated with the impaired function of TFAM involves in transcriptional activation.  

Conclusion  
Our data reveals a novel mechanism of PRRSV pathogenesis, in which nsp1alpha associates with transcription factor 
TFAM to suppress the activation of antiviral innate immune responses.  

Keywords: PRRSV, nsp1alpha, mitochondrial, mitochondrial DNA, transcription factor A  
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV), a virulent pathogen of swine, suppresses the innate 
immune response and induces persistent infection, although the underlying mechanisms are not well understood. One 
mechanism used by viruses to evade the immune system is to cripple the antigen processing machinery in 
monocyte-derived dendritic cells (MoDCs), which need to be further researched.  

Materials and Methods 
Recombinant sCD83 protein were constructed by prokaryotic system. And the protein has antigenicity. The expression of 
the TAP1 and ERp57 were analyzed by qRT-PCR and western blot. The function of MoDCs to stimulate the proliferation 
of T cells were determined by MLRs. CD83 productions were analyzed by flow cytometry, qRT-PCR and western blot. 
Using reverse genetics, five PRRSV nsp1� mutant viruses and five revertants were generated. Meanwhile, CD83 
promoter activity was checked by luciferase assay.  

Results  
In this study, we show that MoDCs infected by PRRSV express lower levels of the MHC-peptide complex proteins TAP1 
and ERp57, are impaired in their ability to stimulate T cell proliferation, and increase their production of CD83. 
Neutralization of sCD83 removes the inhibitory effects of PRRSV on MoDCs. When MoDCs are incubated with 
exogenously added sCD83 protein, TAP1 and ERp57 expression decreases and T lymphocyte activation is impaired. 
PRRSV nsp1� enhances CD83 promoter activity. Mutations in the ZF domain of Nsp1� abolish its ability to activate the 
CD83 promoter. We generated recombinant PRRSVs with mutations in nsp1� and the corresponding repaired PRRSVs. 
Viruses with nsp1� mutations did not decrease levels of TAP1 and ERp57, impair the ability of MoDCs to stimulate T cell 
proliferation, or increase levels of sCD83. 

Conclusion 
We show that the ZF domain of nsp1� stimulates the secretion of CD83, which in turn inhibits MoDC function. Our study 
provides new insights into the mechanisms of immune suppression by PRRSV.  

Keywords: PRRSV, nsp1�, sCD83, MoDCs 
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The porcine Fc�RI mediated the PRRSV multiplication and regulated inflammatory reaction 
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Introduction  
Porcine reproductive and respiratory syndrome has the characteristic antibody-dependent enhancement (ADE) infection 
and causes porcine systemic inflammation which similar with the type I allergic reaction, the roles of porcine Fc�RI is still 
unclear.  

Materials and Methods  
In this paper, the IgE high-affinity receptor Fc�RI was cloned from porcine alveolar macrophages and porcine 3D4/21 cell 
line. The expression of different FcR on macrophages was investigated by the PRRSV 3D4/21 cell infection model in the 
presence of PRRSV antibody or not.  

Results  
The transcription level of Fc	II and Fc�RI was significantly up-regulated under PRRSV-antibody complex infection. The 
internalization and proliferation of PRRSV were promoted by the ADE mechanism when Fc�RI expressed in permissive 
cells 3D4/21 and non-permissive cell line HEK 293T. The data of transcriptome sequencing showed that the expression 
level of AKT, ERK and other signal molecules in the pathway of anti-inflammatory show a significant increase especially 
in PRRSV-ADE group. Inflammatory regulatory molecules such as PLA2G6, LOX, TRPM8 and TRPM4 are significantly 
up-regulated in PRRSV infection while significantly down-regulated in PRRSV-ADE infection group.  

Conclusion 
Our results showed that the Fc�RI could be involved in the PRRSV ADE, antigen presenting process and the 
inflammatory regulation effect of PRRSV infection, which provide new insights into PRRSV infection mediated by the 
Fc�RI and PRRSV-antibody immune complex.  

Keywords: PRRSV, ADE, Fc�RI, inflammatory response 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 326 

-4-004 

The roles of alternatively spliced porcine Fc	RI on antibody-dependent enhancement of 
PRRSV infection 
 
Jinhai Huang*, Lei Zhang, Yi Li, Yanxin Su 
School of Life Sciences, Tianjin University, Tianjin, China, 300072 
*Corresponding Author: jinhaih@tju.edu.cn 
 

Introduction  
Receptors for the Fc region of IgG (Fc	Rs) play a crucial role in the immune system and host protection against infection. 
In the present study, we described the cloning, sequencing and characterization of porcine Fc	RI, and reported six 
different Fc	RI isoforms which are generated by alternative splicing mechanism, including two membrane isoforms and 
four soluble isoforms.  

Results  
Importantly, spliced Fc	RI modulates different PRRSV antibody-dependent enhancement (ADE) effects. The membrane 
type Fc	RI promotes endocytosis of the PRRSV-antibody complex to enhance the PRRSV replication, and soluble Fc	RI 
has no ADE effect on PRRSV multiplication, but shows an inflammation enhancement action. By taking advantage of 
single genome amplification (SGA) approach and a real-time HRM assay, the low frequency sub-isoforms differences of 
the six identified porcine Fc	RI genes were detected at virtually any base pair. The differential expression of selective 
splicing in primary PAM cells and 3D4/21 cell line are altered and regulated by PRRSV infection manner and 
inflammatory environment.  

Conclusion  
Our results show that porcine Fc	RI plays the dual regulation roles in PRRSV multiplication and PRRSV inflammation 
process by the alternatively spliced mechanism, which would be a new target in PRRSV prevention and control.  

Keywords: CD64 sub-isoforms, alternative splicing, ADE, PRRSV 
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Introduction  
CD163 is thought to be the essential receptor for both PRRSV1 and PRRSV2 infection, although some reports indicated 
the possible existence of other receptors. In the present study, the role of CD163 in the susceptibility of bone 
marrow-derived dendritic cells (BMDC) to PRRSV1 was evaluated.  

Materials and Methods  
Isolate 3267 (previously characterized in vitro and in vivo) was used to infect BMDC at MOI 0.1. At 24 and 40 hours 
post-infection (hpi), cells were collected and labelled against CD163 and PRRSV. mAb anti-CD163 (2A10/11, AbD 
Serotec) and anti-PRRSV N (1CH5, Ingenasa) were used, with Alexa Fluor 647 and Alexa Fluor 488 as the secondary 
antibodies respectively. The flow cytometry analysis showed that by 24 hpi, 3.3 ± 0.1% of apparently CD163- cells were 
labelled as PRRSV N-positive and this proportion increased to 8.4 ± 0.5% by 40 hpi. The replication in apparently CD163- 
BMDC was visualized under confocal microscopy as well. To further clarify those observations, a sorting experiment was 
designed based on the CD163 expression (CD163-, CD163lo and CD163hi). The first sorting focused on the “beyond 
doubt” CD163- cells, while the second sorting grouped CD163- and CD163lo together. Unsorted BMDC were used as 
controls. After sorting, cells were inoculated and analysed as described above.  

Results  
In this case, no infection could be detected in the “beyond doubt” pure CD163- population by 40 hpi. However, when 
CD163- were sorted together with CD163lo cells, the infected CD163- population (0.6 ± 0.1%) appeared again and when 
the infection period was extended to 60 hpi, the proportion increased more (1.6% ± 0.1%). Consistently, the proportion of 
infected cells at 60 hpi was higher than the initial CD163+ cells.  

Conclusion  
Taking together these observations and considering that there was no evidence for CD163+ cells becoming CD163-, the 
results can be explained as: 1) the CD163- permissive cells arose due to some milieu created by CD163+ infected BMDC 
or; 2) there was a continuous generation of CD163lo cells, enough to allow infection but beyond the detection threshold of  
the flow cytometer. 

Keywords: PRRSV1, CD163, bone marrow-derived dendritic cells 
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Introduction  
In contrast to macrophages, monocytes are considered refractory to porcine reproductive and respiratory syndrome virus 
type 1 (PRRSV-1) infection. However, monocytes (Mo) are only short-lived in blood, representing a possible precursor to 
macrophages and dendritic cells (DC). It was therefore merited to revisit PRRSV-1 interaction with monocytes, 
particularly those treated with cytokines influencing monocyte biology.  

Materials and Methods  
Thus, several factors were screened, particularly those modulating monocyte differentiation and expression of putative 
PRRSV-1 receptors (CD169 and CD163). M-CSF, known to stimulate macrophage differentiation, did not increase their 
susceptibility to PRRSV-1. Nor did GM-CSF or IL-4, known drivers for DC differentiation.  

Results  
The infection with PRRSV-1 strain Lena demonstrated different replication kinetics between Mo, MoMØ and MoDC and 
within subsets of each cell type, whereby MoDC were almost refractory to PRRSV-1 replication. In all cases, treatment 
with IL-10 or the corticosteroid, dexamethasone, known to be potent suppressors of monocyte differentiation, was 
correlated with increased susceptibility to PRRSV-1 infection.  

Conclusion  
These findings underline the high variability in the susceptibility of porcine myeloid cells toward PRRSV-1 infection and 
while this effect was strongly correlated to CD163 and CD169 expression, data suggest that receptor expression is not 
the only factor driving successful infection of PPRSV-1 in monocytes.  

Keywords: PRRSV, monocytes, macrophages, dendritic cells 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) is an elusive model of host/virus relationship in which disease is 
determined by virus pathogenicity, pig breed susceptibility and phenotype, microbial infectious pressure and 
environmental conditions. Successful disease control in PRRS-endemic countries corresponds to “stability”, i.e. a 
condition with no clinical signs of PRRS in the breeding-herd population and no viremia in weaning-age pigs. The aim of 
this work was to compare the profile and time-course of humoral and cell-mediated immunity in stable and unstable herds, 
respectively.  

Materials and Methods  
In particular, we investigated PRRS virus (PRRSV) in serum and group oral fluid samples by real-time RT-PCR, 
PRRSV-specific IgA and IgG in oral fluids, serum IgG antibody and the cell-mediated response (PRRSV-specific release 
of interferon-gamma) in whole blood samples. These parameters were measured in order to identify possible 
discrepancies in the development and kinetics of the immune response against PRRSV.  

Results  
PRRS-free gilts got regularly infected after entering PRRS-stable and unstable farms. In an open cycle, unstable pig farm 
PRRSV infection could be demonstrated in all groups of pigs, including suckling piglets. Four main results should be 
highlighted: A) the precocity of the Ab response in group oral fluids was generally similar to that recorded in sera; B) 
circulation of PRRSV was consistently detected in all age groups in the unstable herds, as opposed to the stable ones; C) 
an early, balanced, IgA and IgG response in oral fluids was only observed in the stable herds; D) an early IFN-gamma 
response after PRRSV infection was often observed in stable herds, as opposed to the unstable ones. These were 
characterized by IFN-gamma responses in piglets, likely due to transfer of maternal immunity. Most important, the 
mucosal IgA response was associated with cessation of virus excretion in oral fluid samples of PRRS-unstable herds.  

Conclusion  
The above findings indicate that a peculiar profile of immune response to PRRSV can be found in PRRS-stable herds. 
Therefore, the outlined immune parameters can represent a useful readout system to evaluate successful adaptation to 
PRRSV based on acclimatization of breeding animals and management of pig flow.  

Keywords: pig, PRRS, stability, mucosal immunity, cell-mediated immunity 
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Introduction  
It has been reported that the porcine CD163 receptor isolated from porcine alveolar macrophage (PAM) confers 
susceptibility to PRRSV infection to non-permissive cells. This experiment aimed to transfer porcine CD163 into 
immortalized PAM cell line by lentiviral vector system and establish a cell line stably expressing porcine CD163 as well as 
the localization of porcine CD163 and verify the cell line's susceptibility and function to PRRSV.  

Materials and Methods  
The coding region of CD163 gene was amplified by PCR from primary porcine alveolar macrophage. The lentiviral 
expression vector Plv-EGFP-CD163 was constructed by connection enzyme digestion. Lentiviral vector plasmids were 
transfected into 293-T cells and CD163-expressing lentivirus was packaged. The harvested lentivirus was transferred to 
immortalized PAM cells under the condition of Polybrene and the PAM cell line stably expressing CD163 was screened 
by puromycin selection and limiting dilution. In this experiment, four cell lines stably expressing CD163 were screened. 
The stable cell lines were verified by RT-PCR, confocal laser scanning, antibody blocking assay and western blot 
method.  

Results  
The stable cell lines were susceptible to PRRSV infection and had high titers of progeny virus that can reach over 105.0 
TCID50 ml-1.  

Conclusion  
This task will lay a foundation for studies about the reason why some cytokines were expressed in different levels after 
PRRSV infection.  

Keywords: CD163, stable expression, cell line, PRRSV 
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Introduction  
PRRSV can persist in tonsil even after the virus is cleared from blood and can cause secondary outbreaks. The objective 
of this research was to identify the effect of two type II PRRSV isolates (Isolate), the pathogenic NVSL-97-7985 (NVSL) 
and the contemporary KS-2006-72109 (KS06), and the effect of high versus low tonsil viral level on the tonsil 
transcriptome of pigs.  

Materials and Methods  
Nursery pigs from 2 trials of the PRRS Host Genetics Consortium, each consisting of ~200 Duroc x Landrace/Large 
White commercial pigs were infected with NVSL (trial 5) or KS06 (trial 14) after weaning. At 42 days post infection (dpi), 
pigs were euthanized and tonsil samples were collected and selected for mRNA-seq based on high or low tonsil viral 
level (TVclass), based on PCR for PRRSV RNA, resulting in 15 NVSL-high, 13 NVSL-low, 12 KS06-high, and 11 
KS06-low pigs.  

Results  
In total, 12,597 genes were found to be expressed based on the Ensembl 11.1 pig genome. Using the Voom software 
with a model that included Isolate, TVclass, sex, RIN score, and genotype at marker WUR10000125 (WUR), which is 
associated with PRRSV resistance, 1646 and 336 differentially expressed genes (DEGs, q�0.2) were identified between 
Isolate and TVclass, respectively. The effects of WUR and interactions were not significant. Ingenuity Pathway Analysis 
results showed both KS06 and high TVclass to be associated with levels of DEG expression that were predicted to 
increase the quantity, proliferation, differentiation, cell movement, and adhesion of immune cells, especially T cells, 
compared to NVSL or low TVclass. For validation, tonsil NanoString immune gene analyses were used to evaluate the 
effect of TVclass for the KS06 infected pigs, with 9 of 10 DEGs (P<0.1) having the same expression pattern as found by 
mRNA-seq.  

Conclusion  
In conclusion, nursery pigs infected with a less pathogenic PRRSV isolate, or that have a higher tonsil viral level at 42 dpi, 
have a stronger tonsil immune response. Funding: Genome Canada, USDA-ARS, USDA-NIFA grant 2013-68004-20362 
and National Pork Board grants #12-061 and #14-223.  

Keywords: differentially expressed genes, PRRSV isolate, tonsil viral level 
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Introduction  
NADC30-like PRRSV is reported in China in 2015. in 2017, NADC30-like PRRSV was reported to be the main prevalence 
PRRSV strain in China. The objective of this study is to evaluate 2 commercial PRRSV vaccines against this new 
outbreak PRRSV.  

Materials and Methods  
35 PRRSV negative pigs 3 week of age were randomly assigned to 4 group: BC (n = 10), vaccinated Ingelvac® PRRS 
MLV at day 0, challenged NADC30-like PRRSV(2ml, 3×105 TCID50/dose) at day 28; ZC (n = 10): vaccinated multinational 
company HP-PRRSV vaccine (AV) at day 0, challenged at day 28; Group NC (n = 10): injected with DMEM 2ml at day 0, 
challenged at day 28; Group ZC (n = 5): strict control. The animals were observed for behavior, cough and breathing 
pattern and were scored on a scale from 0 to 3. body temperature was measured daily. Necropsy all the pigs 14 days 
after challenge and record gross and pathology lung lesion score of all pigs. Sera were collected from pigs in the BC, ZC 
on days 0, 7, 14, 21, 28, 32, 35, 43 and from pigs in the NC on days 28, 32, 35 and 43. Sera were analyzed by using 
ELISA and RT-PCR, and PCR positive samples sequenced.  

Results  
All the animals survived. Challenged pigs showed clinical signs 2 days after challenge, and highest clinical score found in 
NC group at day 39 of study and started to recover after then. The peak temperature of group NC is 41.75  at day 34, 
BC and ZC is 41  and SC is below 40 . SC ADG means from day 28-43 is 694±56.4, NC is 166±47.1, BC is 
465±35.5, ZC is 344±58.2. The mean gross lung lesion in Group NC is 19.13%, BC is 2.51% and ZC is 5.45%. The 
mean pathology lung lesion in Group NC is 2.7, BC is 1.3 and ZC is 1.4. The PRRSV viremia after challenge in group BC 
went down faster than group ZC.  

Conclusion 
NADC 30-Like PRRSV used in this study shows not causing very serious clinical sign compared with HP-PRRSV. From 
our study, 2 main commercial PRRS MLV all can cross-protect this new strain PRRSV, but Ingelvac® PRRS MLV shows 
better efficacy than AV within ADG, lung lesion and reducing WT virus shedding after challenge. This new strain spread 
very fast and become the main prevalence PRRSV in China. To control we need use PRRS MLV correctly and enhance 
external biosecurity to reduce the chance of this fast spreading virus infecting your farm.  

Keywords: NADC30-like PRRSV, vaccine, challenge study 
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Prokaryotic expression of N protein of North American genotype porcine reproductive and 
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Introduction  
This experiment was aimed to prepare polyclonal antibodies of N protein of North American genotype Porcine 
reproductive and respiratory syndrome virus (NA-PRRSV).  

Materials and Methods  
Firstly, the gene was amplified from the RNA of NA-PRRSV QH-08 strain by RT-PCR, whose product was approximately 
372 bp. The product was cloned into pET30a vector. RT-PCR, digestion and sequencing were used to identify positive 
plasmid. The results showed that the recombined plasmid pET30a-NA-PRRSV-N was successfully constructed. Secondly, 
the identified recombined plasmid was expressed in E.coli BL21 (DE3) and was induced by IPTG. The recombinant N 
protein was purified by Ni-NTA and refolding. The results of SDA-PAGE showed that the recombined protein was 
successfully expressed in E.coli BL21 (DE3) with a relative molecular weight of 24 KDa, mainly existed in a form of 
inclusion body, and reached a purity of more than 95%. The results of western blot showed that this recombined N 
protein was specifically reacted with NA-PRRSV positive pig serum. At last, the recombinant N proteins was used as an 
immunogen for immunization of New Zealand white rabbits by subcutaneous injection in four sites on back to prepare 
polyclonal antibodies. The specificity of serum antibody was determined by western blot and IFA, and the serum antibody 
titer was detected by indirect ELISA.  

Results  
The prepared rabbit antisera was specifically reacted with recombined N protein and whole virus antigen, and the serum 
antibody titer was 1:25600.  

Conclusion 
In summary, the recombinant vector pET30a-PRRSV-N is successfully constructed, the recombined N protein with 
excellent immunogenicity is successfully expressed in E.coli and the polyclonal antibodies against NA-PRRSV-N have 
been successfully prepared, which lay a foundation for the diagnosis of NA-PRRSV.  

Keywords: N protein, prokaryotic express, polyclonal antibody, NA-PRRSV 
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Introduction  
NADC30-like porcine reproductive and respiratory syndrome virus (PRRSV) causing clinical disease outbreaks has been 
recently reported in China. The recombination occurring among PRRSV strains might lead to the emergence of novel and 
more virulent viruses. In previous study, a novel recombinant type 2 PRRSV (TJnh1501) between NADC30-like PRRSV 
and MLV-like derived from the Chinese highly pathogenic PRRSV was shown to have higher pathogenicity than 
NADC30-like PRRSV. Whether the emergence of the novel recombinant strain can lead to variable protection efficacy of 
MLV vaccines is unknown. 

Materials and Methods  
In this paper, two typical commercial PRRSV vaccines were used to evaluate the efficacy to TJnh1501 infection.  

Results  
The results showed that the MLV vaccines could shorten the period of fever and reduce viral loads in sera, but were not 
able to reduce the clinical signs and lung lesions indicating two commercial MLV vaccines provide limited cross-protection 
efficacy against the novel recombinant type 2 PRRSV infection.  

Conclusion 
This study gives valuable suggestions for use of MLV vaccines to control PRRSV infection in the field. 

Keywords: efficacy evaluation, commercial PRRSV vac, novel recombinant PR 
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2 College of Veterinary Medicine and State Key Laboratory of Agrobiotechnology, China Agricultural University, China 
*Corresponding Author: hbmjfts@126.com 
 

Introduction  
Porcine reproductive and respiratory syndrome (PRRS) caused by the PRRS virus (PRRSV), resulting in important 
economic losses in the swine industry. PRRS situation in China has been very complicated since the recent introduction 
of NADC30 strain from North America. Now the classical type 2 PRRSV (C-PRRSV), highly pathogenic PRRSV 
(HP-PRRSV) and NADC30-like PRRSV strains are co-circulating in China.  

Materials and Methods  
In this study, a one-step RT-PCR assay using one pair of primers was developed for simultaneous detection and 
differentiation of NADC30-like PRRSV, HP-PRRSV and C-PRRSV.  

Results  
Using this assay, single infections with NADC30-like PRRSV (12/104; 11.5%), HP-PRRSV (57/104; 54.8%) and 
C-PRRSV (5/104; 4.81%), as well as co-infections with NADC30-like PRRSV and HP-PRRSV (28.8%; 30/104) were 
detected in pigs from Tianjin.  

Conclusion 
In conclusion, this assay could be used as a diagnostic tool for rapid differential detection and routine surveillance of 
NADC30-like, HP- and C-PRRSVs in China.  

Keywords: detection, NADC30-like, PRRSV 
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PRRSV- and CSFV-specific maternal derived antibodies do not interfere with the immune 
efficacy of a recombinant PRRSV vaccine expressing E2 of CSFV 
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Tong*  
Department of Swine Infectious Diseases, Shanghai Veterinary Research Institute, Chinese Academy of Agricultural 
Sciences, Shanghai 200241, China  
*Corresponding Author: gztong@shvri.ac.cn 
 

Introduction  
Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) and Classical Swine Fever Virus (CSFV) vaccines are 
widely used in Chinese swine herds for prevention and control of the two epidemic diseases. However, the mutual effects 
of vaccination procedures and severe stress caused by successive vaccinations harm piglets and make it difficult to 
stimulate robust and effective immune responses. In our previous study, a potential recombinant (r) PRRSV vaccine 
candidate rPRRSV-E2, which expresses CSFV E2 protein, has been demonstrated to protect piglets against lethal 
challenge of highly-pathogenic (HP)-PRRSV and CSFV Shimen strain. In this study, we determine whether preexisting 
maternally derived antibodies (MDAs) interfere with the immune efficacy of rPRRSV-E2.  

Materials and Methods  
Several groups of piglets (n = 5), with or without different levels of anti-PRRSV or anti-CSFV MDAs were immunized with 
a single dose of 105 TCID50 rPRRSV-E2 and challenged with HP-PRRSV HuN4-F5 strain or CSFV Shimen strain. Clinical 
characteristics, PRRSV- or CSFV-specific antibodies, viremia and pathological changes were monitored, examined and 
analyzed.  

Results  
The results showed that high levels of PRRSV-specific and CSFV-specific antibodies were produced in all the 
rPRRSV-E2 vaccinated piglets with or without MDAs. The rPRRSV-E2-vaccinated piglets, either with or without MDAs 
directed against PRRSV or CSFV were completely protected from the lethal challenge of HuN4-F5 strain or CSFV 
Shimen strain.  

Conclusion  
The vaccine rPRRSV-E2 was able to overcome the suppressing effects of PRRSV-specific or CSFV-specific MDAs and 
enabled sufficient development of effective immunity and prevented infection, which indicated that rPRRSV-E2 could 
have great significance in the effective prevention and control of PRRSV and CSFV.  

Keywords: maternal derived Ab 
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Cross protection of a modified live porcine reproductive and respiratory syndrome virus 
vaccine (Fostera® PRRS) against a local virulent PRRS isolate 
 
Shao-Wen Hung1, Cheng-Yao Yang*1, Ming-wen Chang*2, Chia-Chi Chen*1, Ruei-Chen Hung*1, Hua-Wen Lin*1, Pin-Tasn 
Tsai*1, Chien-Chao Chiu*1, Chia-Ying Lin*1 
1 Division of Animal Resources, Animal Technology Laboratories, Agricultural Technology Research Institute, Hsinchu, 
Taiwan, China 
2 Zoetis Taiwan limited, Taipei, Taiwan, China 
*Corresponding Author: cyyang@mail.atri.org.tw 
 

Introduction  
The objective of this study was to evaluate the efficacy of a commercially available attenuated porcine reproductive and 
respiratory syndrome virus (PRRSV) vaccine (Fostera® PRRS) against a heterologous type 2 PRRSV challenge. 

Materials and Methods  
A virulent field virus, MD-005, 89.6% identical to Fostera® PRRS at the ORF5 nucleotide level, was selected as challenge 
virus. A total of 24, 3 week-old SPF pigs seronegative for PRRSV was randomly divided into 2 groups. 12 pigs were 
administrated a 2mL dose of Fostera PRRS vaccine intramuscularly and the 12 pigs acting as the control group were 
administrated 2mL of the vaccine diluent. Pigs were maintained in separate rooms before challenge. 4 weeks 
post-vaccination (7 weeks old), all pigs were challenged with PRRSV MD-005 (105 TCID50/mL) via intranasal (1 mL) and 
intramuscular (1 mL) routes. Pigs were necropsied 14 days later and lung lesion scores were visually estimated by 
observers blinded to treatment groups.  

Results  
Vaccinated challenged pigs showed significantly lower levels of mean rectal temperatures, clinical severity, lung lesion 
scores, and viremia compared to the unvaccinated challenged pigs (P < 0.05). Vaccinated pigs also had a higher survival 
rate and average daily gain (P < 0.05).  

Conclusion  
In conclusion, this study demonstrates cross-protection of this modified live vaccine against heterologous type 2 PRRSV 
challenge in growing pigs.  

Keywords: fostera PRRS, cross protection, modified live vaccine Taiwan, China 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRS) causes severe economic losses to the Mexican pork 
industry. Eradication efforts through regional control and depopulation of herds have yielded mixed results and acute 
outbreaks are common. Viral dissemination between farms is high, resulting in emergence of unique strains due to 
recombination and evolution. The preferred PRRS control approach has been to maintain a uniform level of immunity 
through combination of vaccination and live virus inoculation. However, these practices are unable to uniformly stop 
PRRS circulation and disease outbreaks still occur. The objective of this study was to evaluate the impact on mortality 
and productivity in nursery pigs of Prime Pac® PRRS (MSD Animal Health, Boxmeer, NL) in a highly PRRS challenged, 
single-strain affected operation in Northwest Mexico by comparison with non-vaccinated pigs.  

Materials and Methods  
The study was done in a nursery in 10 weekly groups and a total of 7,792 pigs; 5 initial groups (n = 3,987 pigs) that were 
not vaccinated and 5 subsequent groups (n = 3,805 pigs) vaccinated with Prime Pac PRRS with Diluvac Forte diluent 
intramuscularly at 14 days of age. Pigs were housed in three nursery sites for 7 weeks. Production parameters evaluated 
included mortality, daily weight gain, feed conversion and culls.  

Results  
Mortality rate following vaccination with Prime Pac PRRS declined from 12.42% to 2.19% in nursery, a 82.3% reduction. 
Daily gain increased by 83.3% (from 258 to 473 grams/day). Feed conversion improved by 9.15% (from 1.67 to 1.53 
feed/gain) while cull rate declined from 2.30% to 0.80%, a difference of 1.5% and a 65.2% reduction.  

Conclusion  
Vaccination is an important tool for PRRS control in endemically infected herds. In this operation, Prime Pac® PRRS 
significantly impacted farm profitability due to reduced mortality and cull pig rates, increased daily weight gain and 
improved feed conversion compared with non-vaccinated piglets.  

Keywords: PRRS2 MLV, field efficacy, ADG, FCR 
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Development and validation of a luciferase-linked antibody capture assay for detection of 
antibodies against PRRSV 
 
Jie Li, En-min Zhou*, Chunyan Wu* 
College of Veterinary Medicine, Northwest A&F University, Yangling, China 
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Introduction  
To develop and validate a luciferase-linked antibody capture assay (LACA) for the detection of specific antibody 
responses against PRRSV.  

Materials and Methods  
This detection assay (LACA) was developed on the basis of usage of PRRSV-N- or PRRSV-NSP1�-luciferase fusion 
protein as antigen, enrichment of antigen-antibody complex via pre-coated protein G in microplate and followed 
measurement of luminance value. After validation of diagnostic sensitivity and specificity of LACA, 120 field serum 
samples with positive IDEXX enzyme-linked immunosorbent assay (ELISA) results was detected to determine its 
capability.  

Results  
Receiver operating characteristic analysis of serum samples from 119 animals experimentally infected with type II 
PRRSV (SD16 and HuN4 strains) and 124 uninfected animals used for validation revealed good diagnostic sensitivity 
(100% to N-luc and 97.1% to NSP1a-luc) and specificity (99.1% to N-luc and 99.1% to NSP1�-luc). In 120 
PRRSV-positive field serum samples verified with IDEXX ELISA, 9 samples were identified as negative by LACA, which 
was identical with data from the indirect 
uorescent antibody (IFA), revealing individual unexpected false-positive IDEXX 
ELISA results could be eliminated with our assay. Meanwhile, false-negative results were detected using either N- or 
NSP1a-luc as antigen. However, this false-negative was greatly decreased via combined utilization of N-luc and 
NSP1�-luc as antigen for diagnosis.  

Conclusion  
These results suggest that LACA offers an additional tool for routine diagnostics, as well as having substantial value in 
epidemiological surveys.  

Keywords: LACA, anti-PRRSV antibody, diagnostic test 
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Effects of four nucleic acid dyes on loop-mediated isothermal ampli�cation assay for 
detection of porcine reproductive and respiratory syndrome virus 
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*Corresponding Author: sqwu@sina.com 
 

Introduction 
The objective of the study is to establish a loop-mediated isothermal amplification assay (LAMP) for rapid detection of 
PRRSV and its result determination method based on nucleic acid dye in order to make the LAMP assay more 
convenient and fast in field application.  

Results  
According to the sequences published in Gen Bank, a set of primers were designed targeting the conserved region of 
PRRSV. Through optimizing the LAMP primers and reaction conditions, a LAMP assay for detection of PRRSV was 
established. Four nucleic acid dyes were compared for their applicability to LAMP. The result showed only Calcein and 
Dye63 in the four dyes could be used before the LAMP reaction but with certain inhibition to the amplification efficiency, 
resulting in 10 minutes reaction delay with Calcein and 5 minutes reaction delay with Dye63. In addition, the detection 
limit of the LAMP with Dye63 was ten times higher than with Calcein. After the reaction, the fluorescence intensity was 
detected by the Microplate Reader and observed with naked eye. The results showed that the negative and positive 
reaction presented enough differences and Dye63 was suitable for LAMP result determination.  

Conclusion  
RT-LAMP was developed based on Dye63 for detection of PRRSV with simplicity, convenience, sensitivity and direct 
vision. And Dye63 was expected to be a new dye used in LAMP after Calcein.  

Keywords: PRRSV, LAMP, dye 
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PRRSV IgM-IgA ELISA detects infection in the face of circulating maternal IgG antibody 
 
Marisa Rotolo1, Ju Ji1, Luis Gimenez-Lirola1, Ronaldo Magtoto1, Chong Wang1, David Baum1, Marlin Hoogland2, Rodger 
Main1, Jeff Zimmerman*1 
1 Iowa State University 
2 Smithfield foods, Inc 
*Corresponding Author: jjzimm@iastate.edu 
 

Introduction  
Oral fluids (OF) are used extensively for PRRSV surveillance: qRT-PCR detects active infection and antibody ELISA is 
useful for establishing prior exposure and herd immunity. However, in weaned pig populations originating from PRRSV 
infected and/or vaccinated sow herds, colostral IgG cannot be differentiated from IgG produced by the pigs in response to 
infection. To address this problem, we developed and evaluated IgM- and/or IgA-specific oral fluid ELISAs as a means to 
detect PRRSV infection in weaned pig populations with circulating colostral antibody.  

Materials and Methods  
Antibody isotype-specific PRRSV ELISAs were evaluated using samples from two studies. Study 1: individual OF 
samples were collected from pigs housed under experimental settings and vaccinated with a commercial PRRSV MLV 
vaccine. OF were collected from days post vaccination (DPV) -7 to DPV 42. Study 2: OF samples were collected from 3 
commercial wean-to-finish sites. Pigs originated from PRRSV vaccinated and/or exposed sow herds, but the pigs 
themselves were not vaccinated for PRRSV. Samples were collected weekly from every occupied pen for 9 samplings. 
All OF in Study 2 were randomized and tested by PRRSV qRT-PCR. OF samples from both studies were randomized 
and tested for IgG, IgA, IgM, and the combination of IgM-IgA using ELISAs developed in our laboratory.  

Results  
Study 1 showed that the combined IgM-IgA PRRSV ELISA provided better discrimination than individual IgM or IgA 
ELISAs. Study 2 confirmed the findings of Study 1 and showed that the IgM-IgA ELISA could detect antibody produced 
by pigs infected with wild-type PRRSV, despite the presence of maternal PRRSV IgG.  

Conclusion  
Swine practitioners need both nucleic acid- and antibody-based tests to track PRRSV in the field. This study suggested 
that the PRRSV IgM-IgA ELISA could be used to detect active infection in populations of weaned pigs in the presence of 
circulating maternal antibody.  

Keywords: PRRSV, ELISA, oral fluids, surveillance, IgM-IgA 
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Chemical clarification of oral fluids does not affect PRRSV IgG ELISA 
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Introduction  
Routine surveillance using individual animal samples (serum, nasal swabs) is labor intensive and expensive. In contrast, 
oral fluids (OF) are easily collected and welfare-friendly. However, OF often contains feed, feces, and other undesirable 
contaminants/particulates. Processing (filtration or ultracentrifugation) of OF is not practical in high-throughput 
laboratories, e.g., Iowa State University-VDL performs 200,000 OF tests annually. Alternatively, highly reactive chemicals 
(coagulants and flocculants) are used to clarify liquids in a wide variety of applications. The objective of this study was to 
determine whether clarification of OF with one such chemical (chitosan) would affect PRRSV IgG ELISA detection.  

Materials and Methods  
OF of known status were generated by vaccinating pigs (n = 17) with a PRRSV MLV vaccine. Individual pig samples 
were collected from day post vaccination -7 to 42 and subdivided into 4 aliquots. Each aliquot was treated with one 
flocculant formulation (A, B, C) with the 4th aliquot serving as an untreated control (NC). All samples were tested with a 
commercial PRRSV oral fluid IgG ELISA immediately after treatment (day post-treatment DPT 0), then held at 4°C and, 
re-tested on DPTs 2, 4, 6, and 14.  

Results  
statistical analyses (Kruskal-Wallis and Cochran's Q tests, P > 0.05) detected neither an immediate effect (DPT 0) nor 
residual effects (DPT 2, 4, 6, 14) of clarification treatments on the PRRSV oral fluid IgG ELISA quantitative (S/P) or 
qualitative (positive-negative status) results.  

Conclusion  
clarification of OF using chitosan-based formulations did not affect PRRSV IgG ELISA results either immediately or over 
time. These results suggested that chitosan (or other chemicals) could clarify OF without affecting antibody detection. 
This approach could be adapted for use in the field or used in the laboratory prior to testing. Further, this process may 
improve other diagnostic specimens, e.g. feces. Additional research is justified by these results.  

Keywords: chitosan, oral fluids, chitosan, oral fluids, PRRSV ELISA 
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Efficacy of Ingelvac PRRS® MLV against a heterologous PRRSV 1-7-4 RFLP challenge 
 
Reid Chandler Philips*, Abby Patterson, Greg Haiwick, Joseph Hermann, Brian Fergen, Wayne Chittick, Kent Doolittle, 
Nicole Goeser 
Boehringer Ingelheim Animal Health, Duluth, Georgia, USA 
*Corresponding Author: reid.philips@boehringer-ingelheim.com 
 

Introduction  
The objective of this study was to evaluate the efficacy of Ingelvac PRRS® MLV and Fostera® PRRS in a three-week-old 
pig respiratory challenge model, using a heterologous PRRSV RFLP 1-7-4 field isolate, isolated in 2014. It is necessary 
for modified-live vaccines to be effective against heterologous challenges with current PRRSV field isolates. The efficacy 
of Ingelvac PRRS® MLV vaccine against a current PRRSV RFLP 1-7-4 isolate has not been reported.  

Materials and Methods  
At 3 weeks of age, 159 pigs from a PRRS naïve source were randomized into groups and intramuscularly vaccinated with 
2 mL of either Ingelvac PRRS® MLV (n = 45), Fostera® PRRS (n = 45) or a placebo (challenged, n = 64; non-challenged, 
n = 5). Pigs were housed by group during the vaccination period. At D28 all pigs were comingled and challenged with 2 
mL IM and 2 mL intranasally of inoculum containing 104.6 TCID50/mL of virulent PRRSV RFLP 1-7-4. Serum samples were 
collected periodically from D0 through termination of the study on D42. qPCR and ELISA were performed to assess for 
viremia and an anti-PRRSV antibody. Pigs were weighed at D0, day of challenge (D28), and termination of the study 
(D42) to assess average daily gain (ADG). On D42, all pigs were necropsied and lungs were scored for macroscopic 
lesions. 

Results  
The pigs vaccinated with Ingelvac PRRS® MLV had significantly reduced lung lesions, and increased ADG in comparison 
to placebo challenged control pigs. In this study, the Ingelvac PRRS® MLV group had a 20% and 61% higher ADG when 
compared to the Fostera® PRRS group and the challenge control group, respectively. Ingelvac PRRS® MLV 
demonstrated a numerical advantage compared to Fostera® PRRS for the efficacy parameters of lung lesions and 
showed a significant difference in the reduction of the level of post-challenge viremia compared to both challenge controls 
and Fostera® PRRS vaccinated pigs at D42.  

Conclusion  
This study demonstrates the ability of Ingelvac PRRS® MLV to protect against a relevant PRRSV challenge.  

Keywords: PRRS, heterologous protection, vaccine 
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Introduction  
Highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV) causes high fever and high mortality 
in pigs of all ages. This study evaluated the ability of three modified live virus (MLV) PRRS vaccines to protect against the 
clinical signs caused by HP-PRRSV TP strain (JXA1 like).  

Materials and Methods 
Thirty-five 21-day-old healthy piglets free of PRRSV, PCV2, PRV and CSFV were randomly divided into 5 groups (T1-T5) 
each housed in a separate room. T3 to T5 were vaccinated intramuscularly with Ingelvac PRRS MLV (Boehringer 
Ingelheim), Rui-Lan-An (TJM-F92, Zoetis) and JXA1-R vaccine, respectively. T1 and T2 were given normal saline. 28 
days post-vaccination (DPV) T2 toT5 were inoculated with 2×104.0TCID50 HP-PRRSV TP strain (GenBank accession no. 
EU864233), half of the dose given intramuscularly and half intranasally. T1 was given DMED medium. All pigs were 
euthanized 21 days post inoculation (DPI). Rectal temperatures were monitored from 0-7 DPV and 0-21 DPI. Pigs were 
weighed 0, 28 and 49 DPV and clinical signs were scored daily from 0-21 DPI.  

Results  
Normal rectal temperatures were observed post vaccination except for slight fever in T5 (peak 40°C at 5 DPV). There 
was no difference in ADWG between T1-T4 during 0 to 28 DPV, but T5 was significantly lower than other groups 
(P<0.05). From 2 to 21 DPI all piglets of T2 and the T3 exhibited typical clinical signs (persistent high fever, depression, 
anorexia, cough, asthma, shivering). T4 and T5 showed mild clinical signs from 5 to 12 DPI. Clinical scores of T2 and T3 
were very significantly higher than other groups (P<0.01). Duration of high fever in T3 was significantly shorter than T2 
group (P<0.05), but significantly longer than T4 and T5 (P<0.05). Five T2 pigs and two T3 pigs died, all pigs of other 
groups survived. ADWG of T1 and T4 was significantly higher than T3 and T5 (P<0.05), and very significantly higher than 
T2 (P<0.01) from 0 to 49 DPV.  

Conclusion  
Different MLV vaccines have different efficacy in protecting against HP-PRRSV TP strain. Of the three vaccines, 
Rui-Lan-An showed the highest clinical efficacy.  

Keywords: HP-PRRSV, Rui-Lan-An, efficacy evaluation 
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Introduction  
To assess detection performance, a clinical study was conducted for the oral fluid test kits, compared with clinically 
accepted detection method.  

Materials and Methods  
The clinical samples, included 143 suspected cases and 400 randomly selected asymptomatic cases, was parallel tested 
by oral fluid test kits(evaluated method) and blood RT-qPCR or Q-PCR(control method). Qualitative results were 
collected and statistical methods were used consistency analysis included paired chi-square test and kappa.  

Results  
For suspected cases, the control methods and the evaluated method PRRSV positive rates are 28.7% (41/143) and 
25.9% (37/143), x2 = 0.9, Kappa = 0.82 (P<0.001); the control methods and the evaluated method PCV2 positive rates 
are 43.4% (62/143) and 46.2% (66/143), x2 = 0.64, Kappa = 0.8 (P<0.001); the control methods and the evaluated 
method PRV positive rates are 11.9% (17/143) and 14.7% (21/143), x2 = 1.13, Kappa = 0.76 (P<0.001). For 
asymptomatic cases, the control methods and the evaluated method PRRSV positive rates are 9.5% (38/400) and 6.5% 
(26/400), x2 = 5.5, Kappa = 0.63 (P<0.001); the control methods and the evaluated method PCV2 positive rates are 12% 
(48/400) and 8.5% (34/400), x2 = 6.5, Kappa = 0.65 (P<0.001); the control methods and the evaluated method PRV 
positive rates are 7.3% (29/400) and 5% (20/400), x2 = 4.76, Kappa = 0.67 (P<0.001). The above data show that in the 
detection of suspected cases the evaluated method showed a higher consistency with the control method and the 
positive detection ability was no significant difference. But in the detection of asymptomatic cases, there are lower 
consistency between the evaluated method with the control methods and significant difference in positive rate, the control 
methods is more sensitive.  

Conclusion  
In conclusion, the performance of the three antigen oral fluid rapid test products evaluated are suitable for the auxiliary 
on-site diagnosis of the corresponding syndromes, and positive test result for disease-free individuals may suggest some 
changes in group infection or disease status.  

Keywords: oral fluid, rapid test, PRRSV antigen, PCV2 antigen, PRV antigen 
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Introduction  
Modified live vaccines (MLV) have already proven their ability to limit the clinical consequences of PRRS in pig herds and 
to reduce virus transmission even if not fully inhibiting virus circulation. This study compares the serological response and 
the clinical protection of weaning pigs after single and double vaccination with MLV.  

Materials and Methods  
For this purpose, two groups of piglets with maternal antibodies were vaccinated intramuscularly at the age of 3 weeks 
with INGELVAC PRRSFLEX EU (Boehringer Ingelheim). One control group remained unvaccinated. A second 
vaccination was administrated three weeks later to one of the vaccinated group. All the animals were challenged 
intranasally with a pathogenic strain of PRRS (13V091). The presence of PRRSV in serum was determined by real-time 
RT-PCR and the seroconversion by ELISA. Clinical scores were recorded daily at individual and group level.  

Results  
Seroconversion was observed in vaccinated animals. A second vaccination non-significantly increased the Ab response. 
Presence of PRRSV was detected by PCR in serum as early as 1 day post challenge (dpc) and consistently detected in 
all animals from 3 to 21 dpc but no significant difference were observed between the three groups. The very limited 
(coughing) clinical signs were not significantly between the three groups.  

Conclusion  
In the present study, we collected no indication that double vaccination presents an advantage to improve the serological 
response against PRRS and prevent severity of clinical signs in case of PRRS infection.  

Keywords: PRRSV, modified live vaccine, PCR, ELISA, clinical protection 
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Introduction  
The porcine reproductive and respiratory syndrome virus (PRRSV) is known to be responsible for considerable and 
recurrent losses in the swine industry. PRRSV nucleocapsid (PRRSV-N) is currently the most immunogenic protein in the 
PRRSV and is considered the ideal tool for detecting infected animals. Currently, the diagnosis for detecting PRRSV is 
done in the laboratory, using conventional techniques. These techniques are slow to set up and the time required to 
obtain results is high, and the necessary equipment and tools are complex and require qualified technicians. A rapid test 
kit that is specific and sensitive to PRRSV is critical to monitor this disease at pig farms. The present study aimed to 
develop an immunochromatographic assay (ICSA) strip test for detecting PRRSV directly in biological fluids  

Results  
In this study a synthetic ORF7 gene (Syn-N) was used to introduce silent mutations into the ORF7 gene. Expression, 
concentrations and purity levels of recombinant N proteins expressed by an Escherichia coli system were examined by 
SDS-PAGE. The reactivities of the recombinant proteins were evaluated by western immunoblotting and by ELISA also 
and were used then for the generation of recombinant monoclonal antibody by immunizing rabbits. Results revealed that 
all generated recombinant MAbs are capable of recognizing dimeric and hexameric isoforms. No cross-reactivity to other 
virus than PRRSV was observed on western blot and indirect ELISA. The use of the recombinant rabbit monoclonal in an 
new ICSA to detect PRRS viral antigens from naturally and experimentally infected animal samples was tested. The 
newly developed diagnostic test showed a detection limit of 104.0TCID50/mL of PRRSV. Using sera and oral fluid samples, 
the relative sensitivity and specificity of the ICSA test were 95.0% and 98.6%, respectively for serum samples and 87.2% 
and 89.0% respectively for oral fluid samples, compared with those of real-time RT-PCR. However, in samples from pigs 
experimentally infected with PRRSV, the results showed 100% agreement with those found by real-time RT-PCR.  

Conclusion  
Our developed immunochromatographic strip assay will be useful for rapid diagnosis and can be used for epidemiological 
surveillance of PRRS viral infection in the farm.  

Keywords: PRRSV, epitope mapping, diagnostic, monoclonal antibodies, nucleocapsid 
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Introduction  
Several vaccination programs are implemented in sows. Therefore, options to reduce the number of shots without 
compromising safety and efficacy are required to improve animal welfare and to reduce management costs. The aim of 
this study was to assess the safety of the combination of a live PRRS vaccine (UNISTRAIN® PRRS) and an inactive 
swine influenza vaccine (GRIPORK®) in a mass vaccination program.  

Materials and Methods  
Gestating sows from a commercial farm were randomly allocated into 2 groups: G1 (n=554) was vaccinated 
intramuscularly with a combination of UNISTRAIN® PRRS and GRIPORK® and G2 (n=599) with the same products but 
administrated separately in different sides of the neck. Sow reproductive performance was evaluated considering 
abortions, total, alive, stillborn and mummies piglets. Systemic and local reactions were monitored on 30 randomly 
selected sows per group. Group comparisons were performed by Mann-Whitney U test whereas the interaction between 
variables was tested by ANOVA.  

Results  
Sow reproductive performance were not statically significant different between groups; abortions (1.6% vs. 1.2% G2), 
total (15.45±3.88 vs. 15.73±3.80 G2), alive (14.48±3.69 vs. 14.78±3.56 G2), stillborn (0.97±1.3 vs. 0.95±1.16 G2) and 
mummies (0.28±0.66 vs. 0.28±0.66 G2) piglets. No general clinical signs were observed in any group and average rectal 
temperature showed no statistically significant difference. Local reactions of G1 were not statistically different from those 
observed at the injection site of GRIPORK® in G2 but superior to those at the site of injection of UNISTRAIN® PRRS in 
G2. In particular, the only reaction observed was inflammation with an average low extension (less than 3cm).  

Conclusion  
The key point of the combined use of vaccines in a standard sow vaccination program is to reduce the number of 
injections without compromising the safety and efficacy of those. This study confirmed that the mixed administration of 
UNISTRAIN® PRRS and GRIPORK® is safe.  

Keywords: PRRS, PRRS Virus, PRRS vaccination, vaccine combinations 
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Introduction 
PRRSV is known to circulate in nurseries of unstable pig farms and it is highly desirable having piglets protected from 
early infections at the time of weaning. Vaccination against PRRSV in young pigs is usually delayed until maternal 
acquired immunity vanishes, at about 3-4 weeks of age, due to the documented interference of maternally derived 
immunity. Since the onset of immunity against PRRSV takes at least 4 weeks to develop, pigs vaccinated at 3-4 weeks of 
age can be at risk for PRRSV infection during the period of time in which maternal immunity is no longer protective and 
immunity by the vaccine has not yet developed. Suvaxyn® PRRS MLV is the first vaccine licensed in Europe for use from 
1 day of age. The objective of this study was to demonstrate the efficacy of the vaccine in highly seropositive 1 day-old 
piglets using a challenge with a pathogenic European PRRSV strain.  

Materials and Methods  
Thirty-five 1 day-old piglets, born from sows vaccinated with Suvaxyn® PRRS MLV, were divided into two groups: 
negative controls (18 pigs) and vaccinated at 1 day of age (17 pigs) with Suvaxyn® PRRS MLV. All pigs were challenged 
when the levels of maternal antibodies (SN test) in the control group became undetectable. To demonstrate protection 
against challenge, viremia, rectal temperatures, shedding, clinical signs and body weights were evaluated. Ten days after 
challenge pigs were necropsied, and lungs scored for macroscopic lesions.  

Results  
The protective effect of the vaccine was shown by a significant reduction of viral load in serum of the vaccinated group 
compared with the control group (3.5 log reduction). The efficacy of the vaccine was also supported by the significant 
reduction of nasal and oral shedding (2.0 and 1.0 log reduction respectively), and in rectal temperatures. Differences in 
mean percentage of lung lesions were close to significance, 4.3% versus 1.3% of controls and vaccinated respectively.  

Conclusion  
Suvaxyn PRRS MLV administered to 1 day-old pigs demonstrated to overcome high levels of maternal immunity. This 
represents an opportunity for new vaccination programs protecting pigs against PRRS earlier in life.  

Keywords: PRRS, vaccination, maternal immunity 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 350 

-5-034 

Booster vaccination with a new porcine reproductive and respiratory syndrome (PRRS) 
modified live vaccine improves reproductive performance after a PRRS virus challenge 
 
Alvaro Aldaz*3, Maria Fort1, Monica Balasch1, Lucas Taylor2, Jay Calvert2 
1 Zoetis Manufacturing & Research S.L., Olot, Spain 
2 Zoetis Inc, Kalamazoo, MI, USA 
3 Zoetis Inc, Parsippany, NJ, USA 
*Corresponding Author: alvaro.aldaz@zoetis.com 
 

Introduction  
Suvaxyn® PRRS MLV is a new vaccine that includes a genotype 1 PRRSV strain that is approved in Europe for mass 
vaccination of swine breeding herds every 4 months. The vaccination protocol is justified if the efficacy of the booster 
vaccination is at least equivalent to the administration of a single dose. The objective of the study was to demonstrate the 
efficacy of re-vaccinating gilts with Suvaxyn® PRRS MLV 16 weeks after the first administration, against challenge with a 
heterologous European PRRSV-1 strain.  

Materials and Methods  
Twelve PRRSV seronegative non-pregnant gilts were selected: six gilts were kept as negative controls (saline) and 6 gilts 
were vaccinated with Suvaxyn® PRRS MLV. The vaccinated gilts received a second dose 112 days after the initial 
vaccination (time to mimic a reproductive cycle). Four weeks after the 2nd vaccination all the gilts in the study were mated 
and at 79-91 days of pregnancy were individually challenged with a virulent PRRSV strain. All litters were assessed at 
farrowing, and piglets were followed for clinical observations until weaning.  

Results  
Litters from sows vaccinated twice, compared to litters from non-vaccinated control females showed significant higher 
percentage of born alive (88% versus 45%), born healthy (86% versus 42%) and weaned piglets (76% versus 41%), and 
a significant reduction in percentage of stillborn piglets (8% versus 52%) and incidence of transplacental infections (virus 
load in piglet serum at birth – 4 log reduction, at weaning – 4 log reduction, and lung lavages at necropsy – 3 log 
reduction). The percentage of pigs with lung lesions (25% versus 97%) and percentage of lung with lesions (0% versus 
3%) at necropsy were also significantly reduced in litters from vaccinated sows. The efficacy was also supported by 
significant reduction of viral load in gilt serum (4 log reduction), and in nasal (2 log reduction) and oral swabs (1 log 
reduction).  

Conclusion  
The administration of a booster of Suvaxyn® PRRS MLV was able to reduce the impact of PRRSV infection in pregnant 
gilts, as seen by the positive effects in reproductive performance, lung lesions and virological data in dams and their 
litters.  

Keywords: PRRS, vaccination, gilts, reproduction 
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Introduction  
In Henan province, China, a farm with 1200 sows and 10 boars, which confirmed HP-PRRSV infection by RT-PCR 
detection. The epidemic was controlled after immunizing a PRRSV live vaccine (CH-1R strain; 106.0TCID50/dose), 
which added with oligopeptide adjuvant. Field efficacy and safety of the PRRSV live vaccine were continuously observed 
in this case.  

Materials and Methods  
We observed the clinical manifestation and health status of inoculated pigs, compared Semen quality of boars after 
inoculation 1,2,3,4w to inoculation before (1,0w), real time RT-PCR and gene sequencing were used to confirm whether 
or not vaccine virus strain contained in semen of boars. Statistical comparisons were used to evaluate sows reproductive 
performance, and pigs survival rates in different growing phases, productive indexes were collected during 3 months 
before immunization (from July to September, 2015) to 15 months (from October, 2015 to December, 2016) after 
immunization in this farm. Sow herds were firstly all vaccinated twice between 4 weeks, then 4 times per year, and piglets 
were twice vaccinated at 3-5 days and 30-35 days.  

Results  
During statistical period, pigs which inoculated the PRRSV live vaccine got a clinical side effects rate at 1.2%; Semen 
quality of the boars got no significant differences before and after immunization (P>0.05), and have no vaccine virus 
strain was detected in semen of boars; After immunizations, sows re-service rate reduced from 18.5% to 5.5%, abortion 
rate reduced from 6.4% to 1.8%; Pigs survival rate in delivery and nursery phases increased from 4.8% to 8.5% (P>0.05).  

Conclusion  
This trial showed the PRRSV live vaccine (CH-1R strain), which added with oligopeptide adjuvant, performing good 
safety and it’s helpful to reducing productive harm by HP-PRRSV infection in the farm. Therefore, this PRRS live vaccine 
could be used for better prevention and control of PRRS.  

Keywords: safety, efficacy, PRRSV vaccine, HP-RRSV 
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Introduction  
This experiment was conducted to establish a simple, sensitive and rapid detection method for the biosecurity control of 
the highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV). 

Materials and Methods  
According to the continuous gap between highly and lowly pathogenic porcine reproductive and respiratory syndrome 
virus in Nsp2, five primers were designed for establishment of cross priming isothermal amplification (CPA) for 
HP-PRRSV, constructed HP-PRRSV nsp2 gene plasmid DNA and HP-PRRSV RNA were used for system optimization, 
nucleic acid test strip was used for detecting the amplified products.  

Results  
The results showed that the cross amplification could be realized at 58  within 40 min and could specifically detect 
HP-PRRSV with a sensitivity that was about 10 times higher than RT-PCR. The detection limit was 1 TCID50/mL and the 
assay gave no amplification from LP-PRRSV, PCV2, PRV, CSFV, PEDV, TGEV and RV. The final optimal CPA condition 
established for rapid detection of HP-PRRSV was as follows: 0.5 �mol·L-1 each of F3 and B3 primer, 1.5 �mol·L-1 of CPR 
primer, 0.375 �mol·L-1 of DF5F primer, 1.5 �mol·L-1 of DF5B primer, 3 mmol·L-1 MgSO4, 0.4 mmol·L-1 dNTPs, 6U Bst 
DNA polymerase, 1U AMV reverse transcriptase, 0.25 mol·L-1 Betaine, 1*RNA secure, 1*GspF buffer and 4 �L templates. 
120 clinical samples were detected and compared with the gold standard method (ELISA), the sensitivity, specificity and 
accuracy were 98.68%, 84.09% and 93.33%, respectively.  

Conclusion  
In this study, a high sensitive, high specific and high consistent detection method has been established. It takes only 1 
hour from nucleic acid extraction to report detect result with easy operation, and could also effectively avoid the aerosol 
pollution, which makes it a valuable tool for rapid on-site diagnostics of HP-PRRSV disease.  

Keywords: HP-PRRSV, CPA, diagnosis, biosecurity control 
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Introduction  
PRRS is the most serious infectious disease in the global pig industry. The diagnosis of PRRS can be established by the 
clinical examination and PCR and histopathology. In this study, several clinical cases were used to study the correlation 
between the severity of pulmonary gross lesions, histological changes and viral quantities.  

Materials and Methods  
In the four field cases, the diagnosis of PRRS was made by the clinical examination, PCR and histopathology. In case 1, 
the lung was grossly unremarkable; In case 2, the lung was affected by mild lesions; In case 3, the lung was grossly 
affected by moderate interstitial pneumonia; In case 4, the lung was affected by severe interstitial pneumonia. 
Histopathology and quantitative real time PCR for PRRSV was conducted on all 4 cases. 

Results  
In case 1, the quantity of PRRSV was 1.0E+05 copies/uL (Ct=25.20); However, no obvious microscopic lesions were 
observed in the lungs. In case 2, the quantity of PRRSV was 4.7E+06 copies/�L (Ct=17.86); In histopathology, there were 
some eosinophilic necrotic materials in the alveoli, and the degree of histological lesions was assessed to be mild to 
moderate. In case 3, the PCR was negative. In histopathology, there were prominent necrotic material the alveoli, and the 
degree of microscopic lesions were moderate. In case 4, the quantity of PRRSV was 4.7E+06 copies/�L (Ct=17.10); In 
histopathology, there was severe necrotic interstitial pneumonia. 

Conclusion  
The viral quantities do not necessarily correlate to gross or histological lesions, but the agreement between gross and 
histological changes are good. When the PCR was positive but there were no obvious histological changes, the pigs were 
probably still protected by maternal antibodies, or the PCR might have detected vaccine virus. When necrotic interstitial 
pneumonia was present but PCR was negative, the viremia might have been gone, or there could be other etiologies 
causing similar lesions. These observations emphasize the importance of using different methods to achieve accurate 
diagnoses.  

Keywords: PRRS, pulmonary gross lesions, histological changes, viral quantities 
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Introduction 
PRRS is the most serious infectious disease in the global pig industry. In the recent years, the incidence of the PRRS of 
NADC30 strains is increasing, and the effect on production is increasingly serious. In this study, a comprehensive 
diagnosis was made on PRRS of NADC30 strains, and the successful prevention and control was done.  

Materials and Methods  
A large-scale pig farm in Zhejiang province, with 1,500 primary sows, in the nursery stage, 45 days old piglets are coarse 
and thin with high mortality. In the middle and late stage of the abortion, parity 1 accounted for 32.35%. An autopsy was 
performed in nursery pigs and aborted fetuses. Tissue samples were examined by PCR and viral sequencing and 
pathological sections. After the test results were verified, the pig farm was managed to isolate and domesticate the 
existing back-up sow, and the weaning health care of the sow and piglet was strengthened.  

Results  
The symptoms of dissection were: changes of the pulmonary acupoint and the heart leaves, the stenosis of the inguinal 
lymph nodes, the suppurative effusion of the hind limbs; There was no obvious lesion in heart, liver, spleen, kidney and 
tonsil. The quantity of PRRSV was 5.7E+05 copies/�L (Ct=21). In histopathology, there were some eosinophilic necrotic 
materials in the alveoli and purulent meningitis in the brain. After sequencing, the virus and NADC30 homology as high as 
99%, it is confirmed that the infection and morbidity of NADC30 strains of PRRS. The production of pig farms was stable 
within 3 months after the isolation and domestication of the reserve sows and the weaning care of the sows and the 
piglets.  

Conclusion 
The diagnosis of porcine reproductive and respiratory syndrome needs to be confirmed by combining the production 
status of pig farms and the comprehensive diagnosis of the laboratory, especially pathology is an indispensable part in 
the comprehensive diagnosis of laboratory. It is confirmed that the infection and pathogenesis of PRRSV is needed for 
sequencing and sequence alignment. Containment and isolation are the most effective methods to control PRRS.  

Keywords: PRRS, diagnosis, prevention  
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Introduction  
For over the 10 years, the Korean swine industry has had significant economic losses due to PRRS virus and 
PCV2-induced respiratory symptoms, reproductive problems, wasting and sudden deaths. However, high post weaning 
mortality is a major cause of low productivity in many farms which is mainly due to PRRSV infection in piglets around 
weaning. PRRSV-infected pigs usually suffer from poor growth performance and are highly susceptible to co- or 
secondary bacterial and other viral infections often leading to death. In this study, we evaluated the efficacy of Ingelvac® 
PRRS MLV by measuring mortality from wean to finish.  

Materials and Methods  
The field observation was conducted on a farm with 500 sows weaning around 1,000 pigs every month. This farm had 
high mortality rates at about 50 days of age which were likely due to PRRS infection. In the finishing barn respiratory 
signs with increased mortality were observed. Symptoms at the finishing site were not responding to antibiotic treatments. 
This farm already used FLEXcomb® and to control this problem, 3weeks old piglets were vaccinated in addition with 
Ingelvac® PRRS MLV using the so called 3FLEX®. Mortality of the pigs vaccinated with 3FLEX® was monitored for 3 
months (PRRS vaccinated group) and compared to the mortality of pigs for the period of 3 months before the switch 
(control group).  

Results  
To reduce nursery and fattening mortality in this farm, piglets are weaned at around 8kg and smaller pigs are culled 
already in the farrowing house. There was big difference between the PRRS vaccinated group and the control group. The 
average wean to slaughter mortality rate (dead pigs and culls) of the control group, the so called post weaning mortality, 
was 10.62%. In the vaccinated group the average of post weaning mortality was 7.84%. Considering seasons, pigs are 
usually more susceptible to respiratory diseases when the weather changes, which usually starts in the end of August, so 
that the difference between 2 groups is probably much higher. Looking on the mortality rate, before PRRS vaccination it 
was between 9.23% and 12.99% and after vaccination it was between 7.42% and 8.47%.  

Conclusion  
This study demonstrated that post weaning mortality can be reduced by PRRS vaccination, especially mortality with 
respiratory signs due to weather changes. Finally it was demonstrated that in this PRRS positive farm stable number of 
pigs could be produced with the additional PRRS vaccination.  

Keywords: 3FLEX 
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Introduction  
Porcine reproductive and respiratory syndrome is an acute, highly contagious viral infection characterized by reproductive 
and respiratory symptoms in pigs. The disease was first reported in the Americas in 1987 and was first isolated from 
infected pigs in 1991. In the United States and Europe, the PRRSV was independently divided into two subtypes: 
American and European. In 2006, the first outbreak of PRRSV in China, causing heavy losses to the pig farming industry. 
The PRRSV is one of the most important diseases that harm the pig industry in the world. How to prevent and control the 
PRRSV effectively has become a very concerned problem in the breeding farm. At present, the main measures against 
disease in piggery are virus vaccine and inactivated vaccine. But because of the shortcomings of the traditional vaccine, 
such as poor immune effect and return to poison, it is very urgent to develop a new effective and safe vaccine. Subunit 
vaccine is such a safe and effective vaccine.  

Materials and Methods  
The main content of this experiment is extracting of the ORF5 and the ORF7 from the PRRSV gene by the molecular 
biology method. And connect them to the pFast-Bac (TM) Dual plasmids at the same time. Then, construction of PRRSV 
pFBD-ORF5-ORF7-His plasmids. Making it transfection of Sf9 cells. Detection of the expression of PRRSV GP5 protein 
and N protein by Sf9 cells. At the same time, we also want to know whether the GP5 protein and the N protein interact to 
form a virus like particle.  

Results  
The experimental results show that we have successfully extracted PRRSV OFR5 and ORF7, and constructed 
pFBD-ORF5-ORF7-His plasmid. The pFBD-ORF5-ORF7-His plasmid is infected with the Sf9 insect cells. The PRRSV 
GP5 protein and N protein can be expressed correctly in the cell. The expression of Gp5 protein was far less than the 
expression of N protein, only about 1/10. The GP5 protein and the N protein did not form the virus like particles.  

Conclusion  
Through the experimental results, we speculate that the subunit vaccine of the virus like particles, which can not only 
cause humoral immunity, but also induce cellular immunity, needs a variety of proteins. Besides the Gp5 protein and N 
protein, other structural proteins also need to be involved.  

Keywords: PRRSV, N protein, GP5 protein, bac-to-bac 
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Introduction  
Aim of this study was emphasis on compare the clinical effect and interpret a ROI of Suiseng® against neonatal diarrhea 
under a mixed infection with porcine reproductive and respiratory syndrome virus (PRRSV). This study was conducted in 
400-sow farrow to finish breeding and production farm located in Nakhon Pathom province, Thailand during 2017. This 
farm had a history considered typical of the symptoms of colibacillosis and PRRS infection in suckling pigs up to 15% and 
65% of the litters affected. Losses of these episodes appeared to be more severe whenever the herd was subjected to 
isolate enterotoxigenic E. coli contaminated water up to 200 coliforms per mL.  

Materials and Methods 
Twenty-four fourth parity sows were randomly allocated into two groups. Group 1 sows (n=12) were received 2 doses 
administered at 6 and 3 weeks before farrowing. The remaining sows were intramuscularly injected by 2 mL of normal 
saline solution as control. Safety test of vaccination schedules in sows was monitored daily for local and systemic 
reactions until 48 hours post vaccination. Efficacy of Suiseng® in piglets could determine by comparing the data among 
groups by statistical program.  

Results 
Briefly, this field study showed no adverse reaction was observed in all vaccinated sows. The performance improvement 
was significant, with especially a reduction of mortality associated with E.coli infection up to 2.52%. On top of that weaned 
pigs from vaccinated sows tended to have a higher weight gain and average daily gain (ADG) up to 650g and 30.96g per 
day, respectively. Additionally, this study displayed vaccination against E.coli resulted in significantly higher the number of 
pig weaned per litter (Suiseng® 9.50 versus control 8.83; P<0.05) and ADG (Suiseng® 214.29 versus control 183.33; 
P<0.05).  

Conclusion  
Vaccination with Suiseng® improved farm performance and results in ROI of 294.4% for herd. It is acceded that Suiseng® 
is safe and provides protection against E.coli infection in piglets with 294.4% ROI under this field surroundings. 
Undeniable, there is concern over the augmented phenomenon of antibiotic resistance rates in E. coli. Effective 
vaccination and farm biosecurity are guaranteed to prevent colibacillosis before it occurs.  

Keywords: enterotoxigenic E.coli, neonatal diarrhea, colibacillosis, porcine reproductive and respiratory syndrome 
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Introduction  
In order to compare PRRSV pathogen and antibody dynamics in positive herd, both serum and oral fluid of different age 
groups were collected and tested, from a commercial pig farm. And then, conducted the comparative analysis of the 
growth and decline rule of the oral fluid and serum antigen antibody.  

Materials and Methods  
Both oral fluid and paired serum samples from different age groups of known vaccination histories were collected and 
tested, from a commercial pig farm of Zhejiang province. One oral-fluid sample and 2 or 3 blood samples were collected 
from pigs per pen randomly, five or Six pens per barn (20 to 30 pigs per pen) were sampled repeatedly. Then, both serum 
and oral fluid samples were tested for PRRSV by qRT-PCR and PRRSV antibody by using the PRRSV ELISA.  

Results  
The antigen and antibody test results of the two types of samples were comparatively analyzed. The results showed that 
the pathogen and antibody of PRRSV infection in oral fluid and serum of pigs were similar and had a high correlation.  

Conclusion  
Our results provide a good basis for the diagnosis of oral fluid in PRRSV.  

Keywords: PRRSV, oral fluid, serum, antibody, correlation 
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Introduction  
Farm´s productivity depends on adequate managements and successful performance at the breeding herd. Being the 
introduction of replacement gilts a cornerstone to maintain health stability in the population. These introductions represent 
a challenge for diseases such as Porcine Reproductive and Respiratory Syndrome Virus (PRRSV), where, reproductive 
failures, increased mortality and poor piglet performance can take place on an outbreak. Thus, an adequate adaptation 
through immunization programs on the quarantine has been implemented as one of the most successful practices. The 
objective of this study was to evaluate the use of a modified-live vaccine against PRRSV for a successful acclimatization 
of PRRSV negative replacement gilts, and its incorporation to a positive farm.  

Materials and Methods  
The quarantine protocol was performed in a 2,800 segregated parity system, located in west Mexico, which supply gilts to 
a total of 11,000 sows, distributed in six different sites. This farm was classified as Positive Stable (Category II, within 
subcategory II-A) according the AASV´s herd classification system to describe the PRRSV status. Due to production 
needs, negative gilts were introduced into three unused barns located at 30 meters from the late gestation area. As soon 
as its arrival, these gilts were double vaccinated with an interval of three weeks with a modified-live virus vaccine against 
PRRSV, and remained on these barns for a 60 days period prior to its introduction to the breeding herd.  

Results  
A total of 11,896 vaccinated gilts (14 groups) were introduced within a three months interval, being able to evidence an 
adequate acclimatization through vaccination without destabilizing the herd. Moreover, the stability obtained by sow 
massive vaccination protocol every ten weeks, is considered add up to the vaccination program. After these introduction, 
an accumulated of 773 (6.5%) losses was recorded, where 341(2.87%), 432 (3.63%) were death, and culled, 
respectively.  

Conclusion  
The use of a modified live virus vaccine against PRRSV is an effective tool to adapt negative replacement gilts and its 
introduction into positive herds. Therefore, the homologated immunity and finally a successfully reproductive performance 
in both populations have been achieved through this vaccination protocol.  

Keywords: vaccine, PRRS, virus, acclimation 
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Introduction  
It is critical to develop and validate rapid diagnostic tools for surveillance of swine respiratory disease for the protection of 
swine health and also public health. The objective of this study was to develop cost effective methods for respiratory 
disease surveillance in swine oral fluid and nasal swab samples, specifically for porcine reproductive and respiratory 
syndrome virus (PRRSV) and various types of influenza viruses (IV). Individual real-time reverse transcription polymerase 
chain reaction (rRT-PCR) tests for both PRRSV and influenza A virus in swine (IAV-S) are well established and already 
commercially available from Tetracore. The development of PRRS assay started in 2003 and has been continually 
updated. Here, we report on the development of a panel of multiplex rRT-PCR assays that detect the conserved regions 
of PRRSV and all four types of influenza viruses. The characterization of circulating influenza virus types will provide 
critical information about the potential health risk these zoonotic influenza viruses pose to humans.  

Materials and Methods  
The target region of the EZ-PRRS MPX 4.0 and EZ- Universal Flu A 2.0 reagents have been developed to target different 
regions of the PRRSV (3’untranslated region and ORF7) and Influenza (matrix) viral genome. Both assays have been tested 
for specificity and sensitivity with several In Vitro Transcripts (IVTs) which reassemble the diversity of both viruses. The 
assays were then validated at several laboratories for specificity and sensitivity using different sample types. The sample 
types that were used in the testing were serum, nasal swab, oropharyngeal, lung tissue, cell culture and oral fluids. Oral fluids 
became a preferred sample type for monitoring for PRRS and Influenza; these tests can be used for the simultaneous 
detection of the PRRS and Influenza Virus. SDSU suggested combining EZ-PRRS MPX 4.0 and EZ-Universal Flu A 2.0 into 
one assay (EZ-PRRSV-Flu A MPX 1.0). A complete side-by-side comparison testing to show equal PCR sensitivity for the 
multiplex test compared to the standard individual test was performed with IVTs in the mentioned sample types.  

Results  
The side-by-side comparison of a diverse set of samples shows comparable sensitivity between the singleplex PCR and 
the multiplex PCR.  

Conclusion  
Both in-house and diagnostic lab testing validated the PRRS/Flu virus real-time PCR detection assay. 100% concordance 
was obtained between standard single-plex and novel multiplex assay. International lab testing verified the ability of using 
this multiplex assay for universal detection of currently circulating PRRS and Influenza viral strains. Data show that the 
analytical sensitivity is less than 100 copies of RNA per volume tested. This approach to screening two major agents of 
the swine respiratory disease complex is a cost effective way to get more from value from the limited surveillance budget.  

Keywords: PRRSV, influenza, respiratory viruses, oral fluids, multiplex assays 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) causes respiratory disease in nursery and grow-finisher 
pigs and reproductive failure in sows and boars. PRRSV-infected pigs usually suffer from poor growth performance and 
are highly susceptible to co- or secondary bacterial and other viral infections. PRRSV was first isolated in Korea in 1994 
and all PRRSV isolates corresponded to genotype 2 (PRRSV-2) until 2000, genotype 1 (PRRSV-1) has recently emerged 
in Korea 3. In this study, we evaluated the efficacy of Ingelvac®. PRRS MLV piglet vaccination in a Korean swine farm 
that co-infected with PRRSV-1 and PRRSV-2.  

Materials and Methods  
This study was conducted in a commercial 1,700 sows,  farrow  to finisher farm. In 2016, this farm has experienced a negative 
impact in productivity due to co- infection with PRRSV-1 and PRRSV-2. We decided to execute a control program for the main 
pathogens involved trough piglet vaccination with Ingelvac® PRRS. In December 2016, this farm implemented a systematic 
breeding herd mass vaccination with Ingelvac PRRS MLV (2mL) two times 4 weeks apart followed by quarterly mass vaccination 
(every 3 months). At the same time, piglet vaccination was performed with Ingelvac® PRRS MLV (2mL) at 3 weeks of age. 
Before/After vaccination, blood samples were taken for examination by ELISA (IDEXX PRRS 3X) and RT-PCR to determine the 
presence of PRRS antibody and antigen. Also the performance data were analysed before and after vaccination period.  

Results  
Prior to vaccination, both PRRSV-1 and PRRSV-2 was detected in piglets (Table1). And there was rapid increase in 
PRRSV antibody titer after weaning. After piglet vaccination PRRSV-2 was detected only late nursery and the variability 
of SP values was reduced, suggesting a better stabilization process (Table1). Performance was improved after 
vaccination. Average growth rate was 8.2 % higher in the vaccine intervention period (86.7 % vs 94.9 %).  

Table 1. PRRSV antigen detected  
Dec-2016 Feb-2017 Jul-2017  PRRSV-1 PRRSV-2 PRRSV-1 PRRSV-2 PRRSV-1 PRRSV-2 

40 day (+) (-) (-) (-) (-) (-) 
70 day (-) (+) (+) (+) (-) (+) 
100 day (-) (+) (-) (-) (-) (-) 
130 day (-) (-) (-) (-) (-) (-) 

Conclusion  
According to the results of this report, it can be concluded that the implementation of a systematic. vaccination program with 
Ingelvac® PRRS MLV in piglets and quarterly mass vaccination of the breeding herd with Ingelvac®PRRS MLV was successful 
controlling PRRSV co-infection (genotype 1 & 2) resulting in significantly reduction of wean to finish mortality. Considering these 
results, we propose that this vaccination program can be implemented in other farms with similar PRRSV problems.  

Keywords: Ingelvac PRRS MLV, PRRSV co-infection 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) causes significant production losses which result in 
substantial increases in production cost (1-3). Thus, control strategies are commonly employed to decrease the production 
losses. To hasten control and elimination of PRRSV, some veterinarians have adopted a strategy called load-close-expose 
which consists of interrupting replacement pig introductions into the herd for several weeks (herd closure) and exposing the 
whole herd to a replicating PRRSV to boost herd immunity. Either modified-live virus (MLV) vaccine or live field-virus 
inoculation (FVI) is used (4). The purpose of this study is to evaluate 3FLEX® vaccination to control PRRSV infection in the 
nursery and to compare the efficacy vaccinated separately or as 3FLEX®, in the combination with FLEXcombo®.  

Materials and Methods  
The study was performed in a multi-site farm of 3,000 sows which farm’s weaning pigs into geographically distinct nursery and 
finishing site. The nursery and finishing site only received pigs from this single sow farm and were depopulated, cleaned, and 
disinfected between batches. In 2014, a co-infection outbreaks of porcine epidemic diarrhea virus (PEDV) and PRRSV infection 
recurred in this farm. Causing high mortality and culling rate Knowing that the presence of PRRSV aggravates the situation, the 
farm decided to control PRRS. They added Ingelvac PRRS MLV to the FLEXcombo® (CircoFLEX®+MycoFLEX®) in piglets at 3 
weeks of age. Sows. were also vaccinated at the same time. To evaluate vaccine efficacy, mortality rate, culling rate, number of 
coughs and weight before and after the introduction of the 3FLEX®vaccine in nursery farm was compared.  

Results 
Most pigs suffered clinical respiratory symptoms (number of cough) ranging from mild to severe in all nursery room. The 
pigs of 3FLEX® were evaluated for relatively mild disease symptoms than the pigs of FLEXcombo® by the swine 
practitioner. The mean body weight at weaning and transferring, mortality rate and culling rate of each vaccine are 
summarized in table1. Detectable difference was observed in the performance parameters between FLEXcombo® and 
3FLEX®. In particular, the rate of loss of 3FLEX® was significantly lower than that of FLEXcombo®.  

Table 1 : Basic data and performances of 3FLEX® 
Parameter Before(FLEXcombo®) After(3FLEX®) 

Mortality rate 5% 1.4% 
Culling rate 4.6% 2.7% 

Total Loss (mortality+cullig) 9.4% 4.1% 
Number of coughs 30% 10% 
Weight of weaning 7.8kg 6.9kg 

Weight of transferring 29kg 30.4kg 
ADG of nursery 385 427 

Conclusion  
The rate of loss of 3FLEX® was significantly lower than that of FLEXcombo®. Despite the limitations of the present study, 
the results suggest that PRRSV vaccination in weaning pigs can be a potential strategy to enhance growth performance 
and decrease the losses in a herd. Additional PRRS vaccination in piglets has demonstrated high efficacy in controlling 
PRRS in piglets with 3FLEX being the most effective and economic schedule. In addition to demonstrating improved 
production data, it saves labor and reduces stress for the piglets by reduced number of injections.  

Keywords: 3FLEX 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most rapidly evolving RNA virus, which leads 
to the emergence of multiple circulating viruses. PRRSV1 and PRRSV2 (including 3 major subtypes: classical 
(C-PRRSV2), highly pathogenic (HP-PRRSV2), and NADC30-like (N-PRRSV2)) are currently coexisting in Chinese swine 
herds but with distinct pathogenicities. Therefore, a rapid and reliable differential detection assay is essential to monitor 
PRRS epidemiology and to adopt effective control in China.  

Materials and Methods  
In this study, a one-step quadruplex real-time RT-PCR assay using TaqMan and MGB probes for simultaneously 
differential detection of distinct PRRSV strains was developed.  

Results  
The specificity, sensitivity, and reproductivity of this assay were validated, displaying 100% specificity, the sensitivity of 10 

magnitude copies for each target RNA, and a satisfied reproductivity. In addition, a total of 121 clinical samples collected 
in 2017 were tested by the quadruplex real-time RT-PCR assay and a conventional RT-PCR assay, which showed 
95.87% agreement. There are 1, 2, 19 and 17 clinical samples were PRRSV1, C-PRRSV2, HP-PRRSV2, and N-PRRSV2 
positive, respectively. All the results were confirmed by sequencing.  

Conclusion 
No co-infection with different PRRSV strains was detected in our clinical samples. Our results support the coexistence of 
distinct PRRSV isolates in China and the newly developed quadruplex real-time RT-PCR assay provides a simple and 
rapid method for differential detection of PRRSV strains circulating in China.  

Keywords: a quadruplex real-time RT-PCR assay, distinct PRRSV subtypes, differential detection 
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Introduction  
PRRS is a virus that causes abortions in sows and respiratory problems in piglets. Recently, there are many farms with 
PMWS (porcine multi-systemic wasting syndrome) and PRRS, driving down the performance of farms. 3FLEX® is the first 
licensed vaccine combining Ingelvac® PRRS MLV, Ingelvac CircoFLEX® and Ingelvac MycoFLEX® in a single injection. 
The objective is to compare the efficacy of wean to finish ADG and mortality of pigs vaccinated with either 3FLEX® or 
FLEXcombo® and Ingelvac® PRRS MLV.  

Materials and Methods  
The study was performed in a farm positive for PRRSv, PCV2 and M. hyopneumoniae (M.hyo). In total, 219 pigs from 2 
weekly farrowing groups were randomly assigned to one of two treatment groups at 2 weeks of age. Pigs of group A were 
vaccinated with Ingelvac® PRRS MLV at 2 weeks and FLEXcombo® at 3 weeks and pigs of group B with 3FLEX® at 3 
weeks of age. All vaccines were administered per label instructions. Pigs were individually weighed at 3 weeks of age 
and weaned into one nursery room. All pigs were weighed individually at 3 weeks and assigned to treatment within pens. 
Clinical symptoms, mortality and culls were recorded daily and pigs were again weighed individually at slaughter. ADG 
was calculated for each group and in addition the farm was scored for its biosecurity using SEPS (Korean biosecurity 
check program).  

Results  
Total mortality of Group A and B was 7.0% and 5.9%, respectively. ADG was 600g in Group A and 613g in Group B. 
There were also no major differences of clinical signs like diarrhoea and coughing between groups.  

Table 1. Comparison of ADG and mortality. 

 Pigs number Dead pigs (wean to 70days) Mortality Dead pigs 
(70-180 days) Mortality Growing rate ADG 

GroupA 102 5 4.9% 2 2.1% 93.1% 0.600 
GroupB 85 3 3.5% 2 2.4% 93.9% 0.613 
 
This farm has a high score of external biosecurity which is due to the farm location in a pig dense area. Internal and 
external biosecurity score of this farm is a little bit lower than that of other farms.  

Conclusion  
In this study, no major differences were observed with regard to ADG mortality rates, and cull rates between pigs 
vaccinated with 3FLEX® or separately with FLEXcombo® and Ingelvac® PRRS MLV. 3FLEX® offers the advantage of 
having PRRS, PCV2, and M.hyo antigens in a convenient single dose.  

Keywords: 3FLEX 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) causes serious economic losses for global pig-breeding 
industry. Modified live vaccines (MLVs) have been widely used to combat PRRS in China and the revertant of MLV 
becomes a big concern. In recent years, the genomic and pathogenic characteristics of JXA1-R vaccine like isolates have 
been reported. However, there is still very limit known about the revertants of other MLVs.  

Materials and Methods  
In this study, we firstly sequenced the complete genomes of three commercial MLVs (TJM-F92, JXA1-R, R98) that are 
not available in GenBank, and then the complete genomes of four MLV-like PRRSVs (SD16-12, JS17-1, SH17-2, XJ17-5) 
isolated from four provinces/cities (Shandong, Jiangsu, Xinjiang, and Shanghai) of China were also determined.  

Results  
Genomic alignment showed that XJ17-5 shared 99.45% nucleotide (nt) identity with TJM-F92 vaccine, SD16-12 shared 
97.96% nt identity with CH-1R vaccine, and JS17-1 and SH17-2 shared 99.47% and 98.26% nt identity with JXA1-R, 
respectively. No isolate was identified as R98 vaccine like virus in this study, however, R98 genome shared 99.61% nt 
identity with another commercial vaccine RespPRRS. Phylogenetic analyses also support all the genomic alignment 
results.  

Conclusion 
This study shows that several MLV-like isolates are prevalence in distinct regions of China and it’s urgent to identify the 
pathogenicities of these MLV-like isolates. Currently, we are working on the animal challenge study of these MLV-like 
isolates.  

Keywords: MLV-like PRRSV isolates, complete genome, phylogenetic analysis  
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Introduction  
Current commercial PRRSV vaccines offer advantages; however, swine veterinarians settle with clinical side effects 
caused by these vaccines and instances where the heterologous strains of PRRSV in the field often overwhelm the 
immunological protection of the vaccine. Mucosal vaccines offer a new method of immunization against PRRSV. An 
intranasal (IN) mucosal autogenous PRRSV vaccine, Barricade® PRRS has been made available to the market. The 
objective of this study was to evaluate the efficacy of Barricade® PRRS in growing pigs via comparison of mortality and 
morbidity. 

Materials and Methods  
Three sow farms were confirmed PRRSV positive 11-15 weeks prior to start date of the vaccine evaluation. Two of the 
sow farms had 1-8-4 virus challenge while the third sow farm had 1-7-4 virus challenge. Weaned pigs (n = 3943) from all 
three sow farms were comingled into a hotel style nursery with two barns consisting of 4 rooms/barn sharing a common 
hallway with approximately 500 head/room. Entire nursery rooms were randomly allocated to one of the two treatments 
groups (non-vaccinated controls (NVC) n = 1938 and Barricade® PRRS n = 2005). Pigs in the Barricade® PRRS 
treatment group were vaccinated IN at placement (3 weeks of age) with 1.5 mLs 1-7-3 autogenous PRRSV strain. The 
1-7-3 Barricade® PRRS strain utilized was compared to the outbreak 1-8-4 and 1-7-4 strains and found to be 86% and 
97% homologous, respectively. Piglets were followed eight weeks with the objective of improvement in nursery mortality, 
number of small (decreased weight compared to general population) and reject (no value) pigs.  

Results  
The Barricade® PRRS group had significantly lower mortality (9.9%) compared to the non-vaccinated controls (13%). 
Barricade® PRRS had significantly less percentage of pigs rejected or classified as smalls (2.8% reject pigs, 6.6% smalls) 
prior to entry into the finisher than the non-vaccinated controls (5.6% reject pigs, 7.7% smalls).  

Conclusion  
In this study, Barricade® PRRS pigs demonstrated more effective protection against PRRSV challenge than 
non-vaccinates as evidenced by the significant reduction in mortality and by having more higher value pigs at the end of 
the nursery phase. Heterologous protection of Barricade® PRRS pigs was evident in this study.  

Keywords: comingled source, PRRSV, mucosal vaccine, nursery mortality, barricade 
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Introduction  
PRRS virus infection is a major cause of losses due to reproductive impairment or failure in gilts and sows in the swine 
industry worldwide. To prevent PRRS, breeding stock is commonly vaccinated during pregnancy, a time in the cycle extra 
sensitive to all kinds of stress induced losses. For that reason, PRRS vaccine safety is of utmost importance, not only to 
animal welfare, but also production economy. It is the aim of this study, to evaluate the difference in systemic adverse 
reactions between the commercial PRRS INV vaccines, INV A and Progressis®, Ceva, under a field condition in Thailand.  

Materials and Methods  
A Thai PRRS positive farm already vaccinating routinely with PRRS INV A at day 70 of gestation was selected. 
Seventy-five pregnant sows were randomly selected and divided into three equal groups A, B and C of 25 sows each. In 
group A, sows were vaccinated with one dose of PRRS INV A at day 70 of gestation as usual. In group B, sows were 
vaccinated with Progressis® at day 70 of gestation. In group C, sows were vaccinated with two doses of Progressis®, one 
at day 70 and a second dose again at day 90 of gestation. Systemic adverse reactions were observed by clinical 
evaluation following each vaccination.  

Results  
Significantly more sows in group A (37.5%) showed signs of systemic adverse reactions (fever, lethargy and decrease in 
feed intake) than both group B (8.3%), after a single dosing of Progressis®, and group C (8.0%) after double dosing of 
Progressis®, t-test, P<0.05.  

Conclusion  
This study confirms that Progressis® is safe to inject in pregnant sows as it generates negligible and significant less 
adverse reactions as compared to competitor vaccines.  

Keywords: porcine reproductive and respiratory syndrome, inactivated vaccine, systemic adverse reactions 
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Introduction  
A combination of Porcine Circovirus (PCV) and Mycoplasma hyopneumoniae (MH) vaccine has been introduced into 
swine industry. MH vaccine is needed in farm that endemically infected with PRRSV to protect from PRDC. Recently, 
PCV2 vaccine is also needed in farms facing problems of PCVD in grower pigs. Combination of both vaccines will reduce 
cost of the labor and stress to piglets from handling. An intradermal injection has also been reported to stimulate higher 
immune responses via dendritic cells compare with conventional methods. The objectives of this study was to determine 
immune response among routes of vaccination; intramuscular (IM) and intradermal (ID) on combined vaccine and 
conventional vaccination method in high maternal derived PCV antibody piglets.  

Materials and Methods  
Sows from a farm with a stable herd status for PRRS and no clinical signs of PCV2 infections were serological tested for 
PCV2 antibody. Six sows with “high titer” were selected and their piglets from each sow were divided into 3 groups: group 
A vaccinate IM, group B vaccinate ID with PCV+MH vaccine (Porcilis PCV M HyoTM) and group C no vaccination as 
control. Weaned piglets moved to nursery barn and comingling in the same pen. At 8 weeks of age, all piglets were 
challenged with wild-type PCV isolated from Veterinary Research and Diagnostic Center at 104-105 TCID50 1 mL IM and 1 
mL intranasal. Blood were collected on Day -14, 14, 42 (challenged), 49, 56, 63 and 70 days post vaccination for 
PCV2-ELISA antibody. 

Results  
ELISA titer of group A were 2.702, 1.863, 1.586, 1.460, 0.995, 1.441 and 2.236, group B were 2.722, 1.911, 1.225, 1.288, 
1.017, 1.895 and 2.232, group C were 2.696, 1.952, 1.152, 1.121, 0.722, 0.932 and 0.872, respectively.  

Conclusion  
Pigs in group A and B showed the same trend of antibody titer against PCV2 despite high MDA. Control pigs seem to 
have lower titer after being challenged. Vaccination either IM or ID in PCV-MH combination vaccine showed the same 
trend in immune response.  

Keywords: intramuscular vaccination, intradermal vaccination, porcine circovirus, Mycoplasma hyopneumoniae 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) is a highly contagious and economically devastating porcine viral 
disease. The causative agent belongs to the genus Arterivirus, family Arteriviridea. The ID Screen® PRRS Indirect ELISA 
is designed to detect antibodies directed against PRRSV in porcine serum and plasma. The ID Screen PRRS Indirect 
ELISA may be used with individual porcine serum or plasma. The kit includes microplates coated with PPRSV 
recombinant type 1 and type 2 proteins and an anti-porcine IgG horseradish peroxidase (HRP) conjugate.  

Materials and Methods   
Diagnostic specificity was evaluated on 1844 samples, including 950 fattening pigs sera from herds known as PRRS 
negative for years (Brittany, France) and 894 breeding swine sera from France and others European countries. Measured 
specificity was 99.9 % (CI95%: 99.8 % - 100.0), n=1844. In a seroconversion study, eight 3-week old pigs were 
vaccinated with PRRS Porcillis vaccine by intradermic way and then challenged 31 day post vaccination with a PRRSV 
Brittany strain (European type). The 8 pigs were bled 7, 14 and 21 days post-vaccibation (dpv). This study was performed 
by the French Reference Laboratory (ANSES, Ploufragan, France). The ID Screen® ELISA detected seroconversion 
between 14 and 21 dpv. 648 sera from negative and infected herds were tested in parallel using the ID Screen® PRRS 
Indirect ELISA and a commercially available and widely used ELISA (Kit A). 640/648 gave identical results on both tests. 
The percentage of correlation was 98.8% and the k coefficent (0.974 ; CI95% 0.955 – 0.992) indicated very high 
correlation with Kit A.  

Results  
The ID Screen® PRRS Indirect ELISA kit demonstrates high specificity, efficiently detects positive animals in the field, 
correctly identified all strains, and demonstrates excellent correlation with another commercial ELISA. Results are 
obtained in just 75 minutes.  
Filter paper samples might be used with this kit, making sample collection easier and cheaper. The proposed elution 
protocol in deepwell tubes with direct transfer to the ELISA plate with a multi-channels pipette allows a fast treatment of 
samples.  

Conclusion  
The ID Screen® PRRS Indirect ELISA is a reliable tool for the detection of antibodies against the PRRSV with good 
reproducibility and repeatability of the measure.  

Keywords: PRRS, serology, ELISA 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) has high economic impact on swine industry worldwide. 
Eradication is possible but sometimes it is difficult to maintain PRRSV free status. Most pig farmers try to stabilize their 
herd by improving homogeneity of herd immunity, especially serum neutralizing antibody (SN), using modified lived 
vaccine (MLV). Depending on the sow vaccination schedule, adverse reaction is a consideration. Also, revaccination 
could be neutralized by SN from previous vaccinations. The concept of combining a MLV and an inactivated vaccine or 
so-called Dual-technology prime boost to stimulate both SN and cell mediated immunity in sows has been tested in a 
breeder farm. The study aimed to investigate the increase of SN by using heterologous prime boost concept in a farm 
vaccinating sows by mass vaccination with a PRRS US MLV every three months.  

Materials and Methods  
15 of each, pregnant gilts and 1st parity sows, in total 30, were boosted during the 12th week of gestation with the 
inactivated PRRSV vaccine, Progressis®, Ceva. Sows were serum sampled before Progressis® booster and 2 weeks 
after parturition. Five of their piglets each age group were serum sampled at 2, 4 and 6 weeks of age. All sow sera were 
SN tested against EU-PRRSV and US-PRRSV. All sows and their piglets were tested for PRRSV viremia by PCR on 
pooled samples of 5 each. The before-after booster log2 SN values were compared by Paired t-test.  

Results  
The result demonstrated that booster by Progressis® can improve SN level: Log2 SN-EU before = 1.07+1.53 and after = 
3.21+1.81, p<0.001; Log2 SN-US before = 2.2+1.61 and after = 3.53+1.43, p<0.001. No viremia detected in sows and 
piglets.  

Conclusion  
This study confirms that a Progressis® prime-boost concept based on a heterologous PRRS US MLV can improve SN 
levels in sows against both EU & US-PRRSV and at highly significant levels as compared to PRRS US MLV alone.  

Keywords: porcine reproductive and respiratory syndrome virus, killed vaccine, neutralizing antibody, prime boost 
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A study on porcine reproductive and respiratory syndrome vaccine inactivated 
 
Yuquan Wu, Hongliang Huang*, Yuan Cui, Jianhong Li, Xiaoxiong Deng, Bingzhou Lian, Bingjuan Lian, Liguang Chen 
Production and Technology Department, Guangdong Wens Dahuanong Biotechnology Co., Ltd., Yunfu,China 
*Corresponding Author: 147311543@qq.com 
 

Introduction  
In order to improve the immune efficacy of inactivated vaccine against porcine reproductive and respiratory syndrome in 
pigs. 

Materials and Methods  
This study enhanced the cultivation method to increase the virus content and explored the enhancement effect of multiple 
immune enhancers on vaccine efficacy and optimized the immunization program.  

Results  
The results showed that a kind of protein immune enhancer screened from the culture method of cell-based plant by 
increasing the virus content from 106.0-6.5 TCID50 to 107.5-8.0 TCID50 has significant immune enhancement effect on the 
vaccine. Together with the immunity procedure of live vaccine plus inactivated vaccine, it has greatly enhanced the 
immune efficacy of porcine reproductive and respiratory syndrome inactivated vaccine.  

Conclusion  
In summary, the product, porcine reproductive and respiratory syndrome vaccine, inactivated, was successfully 
developed in this study.  

Keywords: porcine reproductive and respiratory syndrome (PRRSV), highly pathogenicity, efficiency, inactivated 
vaccine 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 372 

-6-001 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is a major economically pathogen in swine industry in the 
word. Current PRRSV vaccines did not appear to provide completely effective protection. Our previous study has shown 
that synthetic TLR7 ligand (SZU101) inhibited PRRSV infection in primary porcine alveolar macrophages. The objective 
of this study was to determine the effect of TLR7 ligand in PRRSV infection of swine.  

Materials and Methods  
The healthy 4-week-old PRRSV-negative piglets were randomly divided into 3 groups with 5 in each group. The animals 
were raised in 3 separate rooms. Each piglet in PRRSV-infected-only group and SZU101-treated group was intranasally 
administered with 2ml of virus containing 3×105 TCID50 PRRSV HuN4 strain. On 1 and 3 days post challenge, each piglet 
in SZU101-treated group was intramuscularly administered with 2mL of DMEM containing 2mg SZU101. Meanwhile, 
each piglet in PRRSV-infected-only group and uninfected control group was intramuscularly administered with 2mL of 
DMEM. Clinical signs, lung lesions, viremia, serum cytokines, PRRSV-specific antibodies and lymphocyte proliferation 
were tested.  

Results  
The mild clinical signs, lower viremia and moderate lung lesions were shown in the SZU101-treated group, as compared 
to PRRSV-infected-only group. It was found that IFN-	 and lymphocyte proliferation levels in SZU101-treated group were 
higher than those in PRRSV-infected-only group. No differences were observed in the PRRSV-specific antibodies 
between SZU101-treated group and PRRSV-infected-only group.  

Conclusion  
SZU101, the TLR7 ligand, have therapeutic benefits for the PRRSV infection in swine.  

Keywords: PRRSV, TLR7, therapeutic 
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PRRSV infection status linked to staff movements 
 
Inmaculada Díaz, Joaquín Morales, Carlos Piñeiro, Manuel Jiménez-Martín* 
PigChamp Pro Europa 
*Corresponding Author: manuel.jimenez@pigchamp-pro.com 
 

Introduction  
Biosecurity is a top concern in the swine industry since it affects performance, health and, therefore, economic results. 
This study evaluated the impact of workers movements between a farm’s different areas on the prevalence of PRRSV 
infection in swine commercial herds.  

Materials and Methods  
The B-eSecure biosecurity system was used to measure the movement of farm workers within the different farm’s areas. 
Small devices, called beacons, are worn by farm staff and are read by smartphones placed at entries and exits of every 
barn. The staff movements were registered with seconds resolution, and were considered risky when the movement 
involved going from positive to negative barns without visiting the shower-room. This pilot study was conducted in 7 
Spanish commercial farrow-to-finish farms. Initially, PRRSV was analysed by PCR and ELISA in the different barns of 
each farm. After the study start, PRRSV was monitored monthly by PCR in five age groups, from suckling piglets to 
fattening pigs. Farm analytics results were classified in two groups: PRRSV positive and negative, where positive meant 
at least one PCR positive pool. The percentage of risky movements during the two months previous to the analytics was 
compared between both groups with a Mann-Whitney U test.  

Results  
The percentage of risky movements for the positive group had a 6.3% average and 5.1% median, while these were 2.6% 
and 1.1% in the negative group. The two groups were determined significantly different (P<0.01), indicating a positive 
relationship between staff movements and the probability of a PRRS outbreak.  

Conclusion  
Our results assess the importance of proper farm staff movements and their impact on the spread of disease. The 
B-eSecure biosecurity system is an effective new tool to evaluate farm staff movements in an objective manner.  

Keywords: PRRSV, internal biosecurit, staff movements 
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Introduction 
Biosecurity is a top concern in the swine industry. This study shows a successful case of PRRS virus control in a Spanish 
commercial farm using the new B-eSecure system to assess farm staff movements in the facilities and relate them to 
health and performance indicators.  

Material and Methods:  
One historically PRRSV unstable farm was selected, with all age groups PCR positives and suffering continuous 
recirculations. The system uses small Bluetooth transmitters which are worn by farm staff, and read by smartphones 
placed at entries and exits of every barn. Movements within the different farm’s areas are stored in a database and 
classified as safe or dangerous, according to the PRRSV status of the origin and destination areas, which was initially 
determined by PCR and ELISA. Risky movements are avoided by visiting a changing room after leaving a positive area. 
The program started in April 2016. After 2 months measuring the baseline staff movements, the workers received internal 
biosecurity training. Subsequently, PRRSV prevalence was evaluated monthly by PCR in five age groups, from suckling 
piglets to fattening. Movement data was communicated to the farm monthly.  

Results  
Staff showed a positive response to training, noticeably modifying their mobility patterns. In October 2016, all PCR pools 
were negative. This lead to premature overconfidence and the percentage of risky movements increased by 30% in the 
next two months. This was associated with a PRRSV outbreak in December 2016. Without further training, staff mobility 
patterns improved again after the outbreak and by August 2017 all samples were again negative.  

Conclusion  
Staff training was effective to improve their mobility patterns, which had a positive impact on the spread of disease. 
Feedback to the farm staff on their movement data was essential to raise awareness, ultimately leading to PRRSV 
control.  

Keywords: PRRSV, internal biosecurity, staff movements 
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The application of PRRS 5 steps control on a farm in a large swine company 
 
Yanli Tang, John Kolb, Liande Zhu, Yuxi Liu* 
Boehringer-Ingelheim 
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Introduction  
Nowadays, PRRS brings a large economic loss to swine industry worldwide. Vaccination cannot control this disease 
alone very well. A multiplier farm in northwest of China with a 1,400 inventory sows had an outbreak of PRRS in April this 
year, which mainly caused a decrease on the number of total born and healthy born, together with continuous abortions 
and weekly mortality of suckling piglets was around 5%.  

Materials and Methods  
In this study, we applied a systematic method-PRRS 5 Steps Control, to limit the virus prevalence, reduce virus load and 
economic loss. To help understand current status and constrains, we visited this farm and a serial diagnostic program 
was done. PRRSV was found in semen, sows, suckling piglets and finishing pigs. Based on the current status, action 
plan was made including change the PRRS vaccine, change the parity structure, keep lab test and monitoring, and focus 
on biosecurity operations especially on the truck wash, people restriction and rodent control.  

Results  
After these actions, production performance started to recover. Lab test showed only one sample is PRRSV positive, total 
born and health born rose up. Few abortions were found and mortality of suckling piglets become stable.  

Conclusion  
Yet PRRS control is a yearly based program, it’s too early to say we success. We will keep monitoring those parameters 
which are related to production to measure if we have final success. The key of a successful PRRS control relies on 
people’s execution. It must be internal driven and meanwhile farm people will devote themselves with passion and 
persistency during the project.  

Keywords: PRRS, 5 steps, control 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 376 

-6-006 

A field case vaccinating with Ingelvac® PRRS MLV to control PRRS NADC30-like strain in 
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Introduction  
Since highly pathogenic PRRSV outbreak and HP PRRSV vaccine widely been used in China, PRRSV  is mutating 
fast and recombinant in field condition, bringing more newly mutant strains. These years, NADC30-like is prevalent and 
isolated in some farms, which caused severe clinical symptoms. This field study demonstrates the efficacy of Ingelvac 
Ingelvac® PRRS MLV against NADC30-like in a Chinese farm. 

Materials and Methods  
The pig farm has 1200 sows located in mid China, two-site design and weekly batch production. Pigs are moved to 
nursery site after weaning. It is a PRV negative, PRRSV positive stable farm without any PRRS vaccine before the 10th 
week of 2017, and production parameters were very normal. Since 11th week of 2017, some sows showed anorexia, 
fever and abortion signs with more stillborns and higher pre-wean mortality. Diagnostic results showed HP-PRRSV 
positive, and sequenced as NADC30-like strain. Preventions after diagnostics: close sow herd and no new gilts entry 
within 8 months. All the sows were mass vaccinated with Ingelvac® PRRS MLV at 12th week and 16th week of 2017, one 
sow one needle, after that sows were vaccinated every 3 months. Strict biosecurity and management were conducted to 
prevent new virus introduction.  

Results  
After twice vaccination, the abortions steadily declined and were back to normal production level. Stillborns and pre-wean 
mortality were still improved very clearly after second mass vaccination. Piglets in farrowing room were tested PRRS 
PCR negative, and production performances steadily recover back to PRRS stable. 

Conclusion  
NADC30-like infection can cause severe reproductive performance decline and high pre-weaning mortality. Vaccinating 
with Ingelvac® PRRS MLV and other management can efficiently control clinical signs in a NADC30-like positive farm, 
improve performance and reduce virus circulation in herds. Further study need to be continued to see NADC30-like 
impact on growing pigs and the protection of other vaccine strain.  

Keywords: NADC30-like, Ingelvac® PRRS MLV, control 
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Evaluation of the effect of the actin cytoskeleton of a lipid nanotransporter with 
glycyrrhizinic acid as antiviral against the PRRS virus 
 
Susana Mendoza*1, Carlos G. Garcia 1, Maria Lourdes Juarez2, Jose Luis Nieto1, Sofia Gonzalez1, Susana Mendoza1 
1 Facultad de Estudios Superiores Cuautitlán, UNAM 
2 Facultad de Medicina Veterinaria y Zootecnia 
*Corresponding Author: seme_6@yahoo.com.mx 
 

Introduction  
PRRS is distributed worldwide and is recognized as an economically devastating disease. Recent studies reported that 
Solid Lipid Nanoparticles (SLN) with Glycyrrhizinic Acid (GA) (SLN-GA) diminished the infectivity of PRRS in MARC-145 
cells. The purpose of this study was to evaluate the effect on cellular morphology on the actin cytoskeleton.  

Materials and Methods  
The SLN-GA were elaborated. MARC-145 were cultured in RPMI medium at 10% of FBS The SLN-GA concentrations 
ranged from 5-100 μL/mL during 24 h. At the end of the exposure time, the cells were fixed in aqueous formalin at 10% 
during 20 min for their later permeabilization with Triton X-100 at 0.5%. Blocking was carried out with (BSA) at 1% in PBS. 
For detection of the actin filaments, we utilized rod Pha (1:100 in PBS) during 20 min in a humid chamber in the dark. 
Later we performed two washings PBSOJO and one with deionized water, finalizing with mounting on a slide employing 
DAPI medium. The slides were observed under the fluorescence microscope at 20X and 40X. 

Results  
SLN-GA affected cellular morphology at doses above 50 μL/mL. The morphological damage was dose-dependent. The 
affectations observed included total monolayer-integrity loss, actin-filament depolymerization, affectation of the cortical 
actin, vacuolization, and nuclear destruction. When SLN are administered without the drug, cell damage increases, with 
doses above 5 mg/mL, sufficient for observing cellular damage, the cells morphology at doses under 50 μL/mL, while this 
margin is severely diminished without the drug. The latter would appear to suggest that the concentration of the lipid 
appears to interact directly with the cellular membrane, which could explain severe osmotic changes with subsequent cell 
death. Doses lower than this range maintained actin-filament integrity without apparently affecting structures such as 
lamellipodia, the cellular cortex, and the stress fibers.  

Conclusion  
In conclusion the latter allows us to establish that, under the experimental conditions of this investigation, there is no 
evidence of cellular affectation.  

Keywords: lipid nanotransporte, actin, PRRS 
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Introduction  
Nanotechnology is the science that studies systems whose dimensions are less than 1,000 nm in at least one of their 
dimensions. Applications of this technology are aligned under two great headings: nanopharmaceuticals and 
nanodispensers, which are employed as carrier and transport vehicles, such as Glycyrrhizinic Acid (GA). The objective of 
this investigation was to evaluate the safety of Polymeric NanoParticles with Glycyrrhizinic Acid (PNP-GA).  

Materials and Methods  
MARC-145 cells were cultured in RPMI medium at 10% of Fetal Bovine Serum (FBS) and 5,000 IU/mL of penicillin/ 
streptomycin at 37°C with a 95:5 air/CO2 ratio. The cells were seeded on 24-well microplates at a density of 1 x 105 
cells/well until achieving 90% confluence. PNP-GA concentrations ranged from 5-200 �L/mL during 24 h for the MTT 
assay and during 72 h for AO staining. For the MTT assay, we employed an MTT solution (0.5 mg/mL in each well) in the 
cultures during 4 h under the previously explained incubation conditions. Afterward, the cells were lysed with 400 �l of 
dimethylsulfoxide per well. Finally, the intensity was analyzed by spectrophotometry at 570 nm.  

Results  
For AO staining, the cells were fixed in paraformaldehyde at 4% during 10 min and during 20 min with a solution of AO at 
0.001%. The cells were later washed and observed under a fluorescence microscope for the capture of 10 fields at 
random.  

Conclusion  
Cytotoxicity was evaluated by the MTT assay , which determined a safety range of two less than 100 μl/mL of PNP-GA 
while AO staining of cells exposed to PNP-GA conserved fluorescent-emission characteristics similar to those of 
non-treated cells, without affectation of monolayer integrity and nuclear contour, in contrast with the positive control, 
whose coloration was orange-reddish with vacuolization and loss of the central position of the nucleus, effects described 
by PNP-GA comprise a system that maintains values similar to those of cells without treatment, in conclusion which could 
suggest that they are low-toxicity systems evaluated by means of the determination of cellular viability.  

Keywords: polymeric nanopartic, cytotoxic, PRRS 
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Sow abortion when application of serum acclimation (therapy) in PRRS control 
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Introduction  
Serum inoculation (therapy) is a good method for controlling and maintaining PRRS stable. We normally utilize it for gilt 
acclimation. But sometimes the sow farm became PRRS unstable, such as much higher abortion rate than normal, and 
surveillance PRRSV from weak piglets in farrowing room and/or abortion sows. We will apply to serum inoculation to 
shorten the period of sow abortion and make sow farm PRRS stable again.  

Materials and Methods  
Field PRRS virus in serum was collected from sick piglet. We applied serum therapy in total 11 times for PRRS unstable 
sow farm from 2007 to 2016. The scale of sow farm from 400 to 2,400. The abortion data was collected from 2007 to 
2016. The abortion data are including when we applied the serum injection, how many times injection we applied, when 
the beginning abortion took place, when was the peak day and when the abortion stopping. We also calculated the 
number of days corresponding to the abortion events.  

Results  
Analyzed 11 times abortions, the abortion began from 0 to 4 days after injecting the serum, the average days is 1; the 
peak abortion range from 4 to 9 days, the average days is 6.2; the ends abortion from 6 to 13 days, the average days is 
10.4.  

Conclusion  
Serum inoculation (therapy) is a good method for controlling and maintaining PRRS stable. But it often induces to sow 
abortion when we apply serum therapy in sow farm. It is very difficult to predict how many sow abortions will take place in 
advance. we can’t guarantee each time is successful when apply serum acclimation/therapy, there are many uncertain 
factors. Sometimes it is a dilemma to do or not do serum acclimation. But if we know much more the farm and prepare in 
advance, we can get good results from it. What we did in past 11 years provide some important references for swine 
producers.  

Keywords: sow abortion, serum acclimation, serum therapy, PRRS control 
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Introduction  
Serum inoculation (therapy) is a good method for controlling and maintaining the PRRS stable. We normal utilize it for gilt 
acclimation. But sometimes the sow farm becomes PRRS unstable, we will apply serum therapy for controlling or 
eliminating the PRRS.  

Materials and Methods  
Field PRRS virus in serum was collected from sick piglet. We applied serum therapy with herd closure in a 1200-scale 
sow farm in Jan, 2014. Data collection including sow abortion, fixed sows or boars were tested PRRS virus and antibody 
in different time in vet lab. We analyzed the duration period of the PRRS Ab by IDEXX Kit. We also analyzed the 
reproduction data after and before the serum acclimation.  

Results  
We injected the serum at Jan 18th and 20th, sow abortion began at Jan 19th, the peak day was Jan 22nd, stopped at Jan 
24th, the total number of sow abortion was 10 sows, dead and culling sows were 13, the abortion rate is 0.91%. PRRS 
Ab of sows began negative at Mar 17th , 2014, all became negative until another 1 year later (Mar 17th, 2015). PRRS Ab 
of boars began negative at April 4th, 2014, all became negative until Mar 17th, 2015. The reproduction of the sow farm is 
quite well. For example, the sows farrowing rate (FR) from 2013 to 2017 is 90.82%, 84.26% (as infected by PRRSV and 
did serum therapy), 89.14%, 90.07%, 90.38% respectively.  

Conclusion 
We successfully eliminated the PRRSV in the 1200-scale sow farm from 2014. The farm keeps PRRS negative until now. 
There was little effect on reproduction during the acclimation period, but yearly farrowing rate was affected, decrease 
from 90.82% (2013) to 84.26 (2014). The FR recovered normal from 2015 to 2017, nearly 90%. Sometimes it is a very 
dilemma to do or not do serum acclimation. But if we know much more about the farm and prepare in advance, we will 
get good results from it.  

Keywords: serum acclimation, PRRS, eliminating, sow farm 
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A field case report of PRRS and aujeszky co-infection 
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Introduction 
Aujeszky still remained to be an endemic disease in China’s farms since it’s wild outbreak in 2011. This paper discussed 
a case report of an on-going Aujeszky elimination project that suffered a PRRS co-infection during the process.  

Materials and Methods  
The case involved one of a satellite farms of a large integration farms in Hunan Province, China. The Aujeszky 
elimination project was started in November 21, 2016. The overall Aujeszky elimination plan was in Figure 1. Serological, 
Production data and cost analysis were monitored periodically. Statistical Process Control (Minitab ver 17.0) was used to 
compare the period before and during the eradication project.  

Results  
Eight months into the program, sometime in July 2017, the farm experienced high cases of reheats and abortions. 
Confirmation through diagnostics revealed the presence of PRRS virus in the affected animals. A holistic PRRS control 
program was recommended to the farm which included a separate gilt acclimation instead of a common house for gilts 
and older parity sows. Vaccination was also part of the program. 

Conclusion  
This case report showed the importance of monitoring and disease control in the real world. Although PRRS infection 
occurred mid-way into the Aujeszky eradication, it is important to control the co-infection as well in order to fully improve 
the farm situation.  

Keywords: case report, PRRS, Aujeszky, co-infection 
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Introduction  
Aivlosin is currently authorised as premix for medicated feeding stuff and as an oral powder for pigs.  

Materials and Methods  
To evaluate the effect of the treatment with Aivlosin on PRRS live vaccine vaccination, 7 experimental groups (five 
piglets/group) were used with the following treatments: groups A, B and C (21 days with feeding dosage of 160 ppm and 
vaccinated with PRRS live vaccines from VR2332, TJM-F92 and JXA1-R strains, respectively), groups A1, B1 and C1 
(vaccinated with PRRS live vaccines from VR2332, TJM-F92 and JXA1-R strains, respectively), group D (without 
treatment and without vaccination). The sera of piglets were collected on day 0, 1, 3, 5, 7, 10, 14, 21 and 28 after 
vaccination, and PRRSV as well as its specific antibodies, cytokines (IL-1�, TNF-� and INF-	) were detected with 
RT-PCR kit and ELISA kits, respectively.  

Results 
The results showed that aivlosin reduced the duration and level of viremia, and enhanced the production of antibody to 
PRRSV vaccine although no effect on neutralizing antibody. Aivlosin treatment markedly decreased IL-1� and TNF-� 
levels, and improved IFN-	 level.  

Conclusion  
These results indicate that aivlosin, to a certain extent, improves PRRS live vaccine efficacy and exhibits synergistic 
action with the latter.  

Keywords: aivlosin, PRRS live vaccine, PRRSV viremia, PRRSV antibody, cytokines 
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Introduction 
The aim was determinate pharmacological interactions with 8 different antibiotics combinations against 5 bacteria from 
pig respiratory system.  

Materials and Methods 
The strains were Actinobacillus pleuropneumoniae (App) ST1, Streptococcus suis (Ss) ST2, Pasteurella multocida (Pm) 
Type A and Haemophillus parasuis (Hps). For the growth of E. coli (Ec), Ss and Pm, the Brain Heart Infusion was used. 
For App and Hps, the culture was PPLO enriched with Nicotinamide Adenine Hydrogen Dinucleotide. The minimum 
inhibitory concentrations of each antibiotic were obtained separately vs each of bacteria used. The plates were made 
using chess method. Tests were performed with sterile material and a stock solution [15,360 �g/mL], 96-well flat bottom 
polystyrene plates and plastic tips. Each well was placed 100�L of specific broth for the growth of each bacteria. 1:100 
dilutions were made. 50 �L of the fresh bacterial suspension (0.5 of the Macfarland Nephelometer) was placed in all wells 
and incubated at 37°C for 24 hours. Finally, the plates were read and fraction of the minimum inhibitory concentration of 
the antibiotics were determined. 

Results  
Ec was susceptible to all antibiotic combinations. For App only synergism was obtained with Spectinomycin (SPE)-COL, 
Lincomycin (LIN)/ COL-SPE and SPE / COL-LIN combinations, while Chlortetracycline (CTC), Tiamulin (TIA) and 
Amoxicillin (AMO) and LIN-SPE were antagonistic. Pm showed 3 antagonism interactions with CTC in combination with 
TIA, CTC -COL, and AMO-TIA. For Ss there was resistance to 3 antibiotics Tilmicosine (TIL)/ Florfenicol (FLO) / COL. 
Hps, was susceptibility to the majority of combinations, although readings also showed resistance against CTC, TIA, 
AMO, TIL and FLO. COL was combined with 7 different antibiotic, including CTC generates an antagonism effect and 
indifferent interaction vs App, Pm and Hps with the exception of Ec and Ss, where a SYN effect was obtained. AMO is an 
antibiotic that produces better results for Pm but in combination with COL, its indifferent. TIL is effective vs Pm, and in 
combination with AMO generate a synergism effect. FLO is effective vs App, Ec, Ss, Pm and Hps. LIN/SPE works vs 
swine dysentery, enteritis caused by Ec and present patterns of effectiveness vs Hps.  

Keywords: isobolograms, antibiotic, synergism, antagonism, interactions 
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Introduction  
In the south of The Netherlands in a pig dense area (> 10.000 sows and 60.000 finishing pigs, in 18 farm locations in 1 
km2) around Reusel, in 2015 and 2016 many farms experienced more than normal PRRS diagnosed problems. A group 
of 5 neighboring producers and their local vet initiated an ARC project. The objective of this abstract is to share the 
results and critical success factors for this ARC project.  

Materials and Methods  
On the farms every 4 months the PRRS status was monitored by bleeding 25 piglets before weaning (before vaccination 
of PRRS) and 25 piglets at 10 weeks. Per age group the samples were pooled by 5, analyzed by PCR PRRS. Positive 
PCR results were sequenced. The results were benchmarked and anonymous shared between the farms. During the 
project more farms joint the ARC project, now 8 farms participating. To manage better the circulating field strains, every 
farm was audited for biosecurity (Biocheck Gent) and adjusted where needed, and the vaccination schedules on all the 
sow farms were aligned by mass vaccination with PRRS MLV over the all farms in a one week period every 3 months.  

Results 
Before start, sequence results of PRRS strains showed that on the first 5 different farms, the same field PRRS strain was 
circulating (all >99% homologue on ORF5; 86% homologue of Lelystad Virus). All farms weaned at end of 2015 PRRS 
positive piglets. 18 months after the start of the project,6 out of the 8 farms are weaning PRRS negative piglets and in 2 
out of 8 farms the 10 week old pigs are PRRS field virus negative.  

Conclusion  
For getting the results for this ARC project the following 5 critical success factors were important. Because many farms in 
that small area experienced in 2015 PRRS problems in a short period, pig producers were open for this ARC approach. 
By sharing the monitoring results and Biocheck results, farmers adjusted their internal and external biosecurity protocols 
and PRRS vaccination protocols to align.  

Keywords: PRRS, ARC, control 
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Results of PRRS control in Dutch finisher farm after outbreak of PRRS 
 
L Van Ampting* 
Vetpractice Lintjeshof, Nederweert The Netherlands 
*Corresponding Author: L.vanAmpting@lintjeshof.com 
 

Introduction  
The objective of this study was to evaluate the effect of a PRRS vaccination under field conditions at a PRRS positive 
farm with finisher pigs.  

Materials and Methods  
This case study was performed in a finishing farm of 3500 finishing places. The farm received since years the PRRS 
negative piglets from a 400 sow farm. The piglets were vaccinated at 3 weeks of age with CircoFLEX for years; in 
January 2016 this was combined with MycoFLEX. Due to an acute outbreak of PRRS in February 2016 in the sow farm, 
the finishing farm received shortly afterwards PRRS positive pigs. PRRS was diagnosed by PCR on 10 week old piglets. 
The problems in the finishing barn consisted of increased respiratory problems, higher use of antibiotics, decreased 
growth, less uniform pigs and higher feed conversion rate. In August 2016 the sow farmer started with a piglet vaccination 
PRRSFLEX EU at 3 weeks of age, applied in a 2 ml triple combination with the FLEXcombo mixture. Monthly close out 
data records were retrospectively collected from June 2015 until August 2017 for the 3 different periods (before PRRS 
outbreak – outbreak pigs non-vaccinated – PRRS vaccinated pigs).  

Results  
The PRRS outbreak had a negative effect on all the economical relevant parameters of the pigs on this farm. In the time 
frame with the added PRRS vaccination the general health improved resulting in less coughing, better uniform pigs and 
less losses until slaughter. All the major production parameters improved (ADG + 70 gr/day; FCR -0,17 compared with 
outbreak pigs data). Also the antibiotic usage decreased (-56% DDD) below the recommended target threshold.  

Conclusion  
This retrospective analysis of a Dutch pig farm confirms that the PRRS vaccine in combination with vaccination against 
Mycoplasma hyopneumonia and PCV2 improved not only the clinical symptoms but also the technical performance of the 
pigs. This is in line with other reports.  

Keywords: PRRS, control, cough, combination, antibiotic 
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Introduction  
PRRS is one of the most economically significant diseases in the Japanese swine industry. The annual economic loss 
due to PRRS in Japan was reported as JPY 28 billion ($373 million) (Yamane et al., APVS, 2009). To initiate PRRS area 
regional control/elimination (ARC-E) in Japan, P-JET (PRRS-Japan Elimination Team) has been founded since July 2011. 
Objectives of P-JET are the followings: To organize a working group that consists of swine practitioners, researchers, and 
industrial partners who focus on PRRS ARC-E in Japan. To establish and provide a network, technical know-how, and 
educational support for pig producers and veterinarians who are active in their PRRS ARC-E projects in Japan. To create 
and publish a hands-on manual of PRRS control/elimination for Japanese pig industry.  

Materials and Methods  
Routine P-JET member meeting (periodically); Workshop for each project region and case; Presentation at industrial and 
academic seminars; Publication for industrial and academic journals; Producing and providing technical/educational 
materials for pig producers and veterinarians.  

Results  
To date (Dec 2017), a total of 40 P-JET member meetings and 9 [K(B1] P-JET workshops have been completed. P-JET 
herd classification, P-JET biosecurity educational brochure and P-JET sampling/testing manual have been established 
which are available via P-JET website (http://site-pjet.com/), and are widely used among pig producers and veterinarians 
in Japan. P-JET biosecurity risk assessment tool (BioAsseT) and its brief version, BioAsseT light, has been established 
and their usage is already started. P-JET sampling/testing manual is completed.  

Conclusion  
This is the first initiative of PRRS ARC-E in Japan. P-JET has supported PRRS ARC-E projects as well as each farm 
case. Currently, 10 Japanese projects in 8 prefectures have been started, including approximately 50,000 sows and 300 
sites: Farrow-to-grow (20%) and Farrow-to-finish (80%) sites. To ensure and extend them, P-JET activity will be 
continued. The next steps are the followings: To hold workshops that are more technical-oriented, adapted specifically for 
each project region or case. To establish P-JET management recommendation manual.  

Keywords: PRRS, biosecurity, regional approach, Japan 
 



 

 387

IP
RR

SS
 

-6-021 

Nanobody targeting PRRSV Nsp9 inhibits the virus replication 
 
Lizhen Wang, Enmin Zhou* 
College of Veterinary Medicine, Northwest A&F University, Yangling, Shaanxi, China 
*Corresponding Author: zhouem@nwsuaf.edu.cn 
 

Introduction  
Our previous study showed that the intracellularly expressed nonobody, designated Nb6, targeting PRRSV Nsp9, 
inhibited PRRSV replication in MARC-145 cells. In this study, we engineered a recombinant Nb6 linked with a cell 
membrane penetrating peptide and evaluated its ability to enter the cell and to inhibit PRRSV replication.  

Materials and Methods 
The recombinant Nb6 linked with a penetrating peptide, TAT, designated TAT-Nb6, was expressed in E.coli. TAT-Nb6 at 
different concentrations was incubated with MARC-145 cells and PAMs and the amount of TAT-Nb6 in the cells was 
detected by western blot and IFA. Its cytotoxicity was evaluated using CCK-8 assay. The interaction of TAT-Nb6 with 
Nsp9 was detected by pull-down assay and confocal microscopy examinations. Yeast two-hybrid assay was performed to 
determine Nb6 binding site of Nsp9. For the inhibition of PRRSV replication, the cells were first infected with various 
strains of PRRSV genotype 1 and 2 for 1h, and TAT-Nb6 at various concentrations was added into the cell culture. The 
cells and supernatants were harvested at 12, 24, 36, and 48 hours post infection (hpi) for virus detection.  

Results  
TAT-Nb6 can enter MARC-145 cells and PAMs as determined by western blot and IFA without cytotoxicity at the 
concentration of 30�M. The results of pull-down assay and confocal microscopy examination showed that TAT-Nb6 
interacted with Nsp9. The yeast two-hybrid assay results demonstrated that Nb6 interacted with Nsp9 C-terminal domain 
with aa 454-646. TAT-Nb6 significantly inhibited the replication of various PRRSV genotype 1 and 2 strains in a dose 
dependent manner.  

Conclusion 
Nanobody targeting PRRSV Nsp9 tagged with a cell penetrating peptide can enter the cell and significantly inhibit the 
replication of various strains of genotype 1 and 2 PRRSV in vitro. Its application as an anti-PRRSV agent in vivo is in 
progress.  

Keywords: PRRSV, Nsp9, nanobody, anti-viral agent 
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Introduction  
It is well known that infectious diseases such as porcine reproductive and respiratory syndrome (PRRS) and porcine 
epidemic diarrhea (PED) decrease herd productivity and lead to economic loss. It is believed that biosecurity practices 
are effective for the prevention and control of such infectious diseases. Therefore, the objective of the present study was 
to investigate an association of biosecurity level with herd productivity and disease status on Japanese commercial swine 
farms.  

Materials and Methods  
The present study was conducted on 103 farms. Biosecurity level in each farm was assessed by a biosecurity 
assessment tool named BioAsseT. BioAsseT has a full score of 100 and consists of three sections (external, internal and 
monitoring biosecurities). Herd productivity was also collected from their farms, and measured by number of pigs weaned 
per sow per year (PWSY) and post-weaning mortality per year (PWM). Regarding PRRS status, these farms were 
categorized as from Status I to V based on P-JET herd classification. Briefly, Status I, III, V mean Positive Unstable, 
Positive Stable and Negative, respectively. In addition, these farms were categorized based on PED status, positive or 
negative.  

Results  
Total score was associated with herd productivity: as total score increased by 1, PWSY increased by 0.096 and PWM 
decreased by 0.092 (P<0.05). In particular, farms having total score of >75 had higher herd productivity than those having 
total score of �75 (PWSY: 24.9±1.7 vs. 23.3±3.8 pigs, PWM: 4.2±1.8 vs. 6.9±3.6%; P<0.05). Herd productivity was 
associated with score of external and internal biosecurities (P<0.05), but was not with score of monitoring biosecurity. 
There was no difference of total score between PRRS status, but PED positive farms had lower total score than PED 
negative farms (60.4 vs. 66.7; P<0.05).  

Conclusion  
In conclusion, the present study revealed that high biosecurity level can achieve an increase of herd productivity and 
prevent an introduction of infectious disease such as PED.  

Keywords: BioAsseT, biosecurity, P-JET, productivity, PRRS 
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Case report: improved management procedures combined with a triple piglet vaccination 
decreased antibiotic use in weaned piglets 
 
Arjan Schuttert* 
De Oosthof, The Netherlands 
*Corresponding Author: arjan.schuttert@deoosthof.nl 
 

Introduction  
PRRS infections increase susceptibility for secondary bacterial infections like Streptococcus suis (Ss), which in many 
Dutch farms leads to high antibiotic use in weaners. This case describes how on a multiplier site PRRS and Ss were 
controlled using the 5 step process.  

Materials and Methods  
A multiplier farm - 1600 sows - in the Netherlands produces and sells 25 KG piglets. ‘Before’ sows were vaccinated 
PRRS MLV using the post-farrow pre-breed program. Piglets were vaccinated 3 times before weaning: PCV2, Mhp and 
PRRS MLV. In the two quarters ‘before’ the antibiotic use in weaning piglets was considered high, primarily due to oral 
treatment of Ss meningitis. The 5 step process was followed: 1) goal of no use of oral antibiotics in weaned piglets, 2) 
current PRRS status: PRRSV wild type in the weaned piglets, 3) constraints: a high level of external biosecurity, 
intermediate level of internal biosecurity, 4) solutions: minimizing mixing of litters at weaning, optimizing piglet feeding 
before and after weaning and providing partially closed floors after weaning. Vaccination protocols were changed to 
ReproCyc sow mass vaccination 4 times a year and one-shot piglet vaccination (off label) with a 2 ml IM triple vaccine 
combination of CircoFLEX – MycoFLEX and PRRSFLEX at 3 weeks of age. Finally 5) solutions were implemented and 
monitored.  

Results  
A period comparison of two quarters ‘before’ and two quarters ‘after’ the implementation of the 5 step process showed: 
PRRS wild type virus still present, mortality 6-25 KG 2.2-2.7%, decrease in antibiotic use by 52% (Defined Daily Doses).  

Conclusion  
The 3 in 1 piglet vaccination resulted in a labor reduction and in less stress for the piglets. The combined strategy 
following 5 step process of improved management and vaccination resulted in better health and subsequent less use of 
antibiotics in weaned piglets.  

Keywords: 5 step process, management, PRRS, vaccination, antibiotic use 
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Introduction  
At a 5000 heads finisher site in the Netherlands problems due to Actinobacillus pleuropneumoniae (APP) were observed. 
PRRS was diagnosed as primary infection. This case report describes the finishing production results of variable 
interventions that were implemented over time to improve the health of the pigs, under field conditions.  

Materials and Methods  
Over a 2 year period four strategies were used in the sow-farm from which the piglets at 9-11 weeks of age (woa) were 
sourced. The strategies were evaluated at the finishing farm. In chronological order: Period 1: Porcilis PRRS vaccination 
of piglets at 23 days of age. Period 2: PRRSFLEX vaccination of piglets at 23 days of age. Period 3: PRRSFLEX 
vaccination of piglets at 23 days of age combined with improved pig-flow and stocking density reduction. Period 4: 
Improved pig-flow and reduced stocking density without PRRS vaccination. All data were calculated as averages per 
room.  

Results  
Feeding conversion rate (FCR) kg/ kg, Average daily gain (ADG) gr/ day, Antibiotic use (DDD). Period 1: 6527 pigs, 
mortality 1.3%, FCR 2.40, ADG 810 g/d, DDD 7.8. Period 2: 5434 pigs, mortality 0.7%, FCR 2.50, ADG 813 g/d, DDD 5.4. 
Period 3: 3498 pigs, mortality 0.7%, FCR 2.41, ADG 853 g/d, DDD 7.2. Period 4: 2469 pigs, mortality 1.6%, FCR 2.53, 
ADG 806 g/d, DDD 15.1.  

Conclusion  
Controlling APP problems by controlling PRRS-infection was the main focus in this case. Additional management 
improvements next to PRRS vaccination of the piglets gave the best finishing results. After stopping PRRS vaccination, 
there was a remarkable increase in antibiotic use. In combination with the reduced production results this suggests a 
return to poorer pig health. The combined interventions of management and vaccination proved only sufficient to control 
disease, not to eradicate PRRS. For that, a total and integrated PRRS approach for both the sow herd and the finishing 
farm is needed.  

Keywords: PRRS, APP, management, production results, antibiotic use 
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COMBAT, a new tool for fast evaluation and benchmarking of biosecurity, pig flow and 
management 
 
Poul Henning Rathkjen*, Xavier De-Paz Solanes , Nian Huang, Oliver Duran, Carlo Maala, Enrique Mondaca 
Boehringer Ingelheim Vetmedica GmbH, Ingelheim, Germany 
 

Introduction  
COMBAT (Comprehensive Online Management and Biosecurity Assessment Tool) is a new app developed by 
Boehringer Ingelheim Vetmedica to help farmers and veterinarians to evaluate and improve the level of biosecurity, pig 
flow and management procedures and benchmark against other farms. COMBAT is based on a detailed set of 55 
questions to be answered directly in the application.  

Materials and Methods  
This study is based on more than 1000 COMBAT’s (questionnaires) from 46 different countries globally. The relative risk 
of not being able to prevent, control or manage a PRRSV infection is calculated in 4 categories: Internal risks, External 
risks, Location risk, Management and pig flow. Feedback is given to each category and categorized as very high, high, 
medium and low risk, to facilitate discussion of behaviors and prioritize fields of importance.  

Results  
Very high risky behaviours (percentage in brackets) were identified regarding; -external biosecurity; poor or no restrictions 
to vehicles for animal and feed transportation, pick up dead animals, (cleaning and disinfection) (38,45%-64,51%). 
-Internal biosecurity; persons (61,08%), clothes and boots (51,4%), nurse sows being moved unrestricted between areas 
of production (47,06%) and Incoming gilts in contact with PRRSV infected animals before introduction (54,81%). 
–Location; Unstable PRRSV or unknown status of nearest neighbouring farm (72,44%). –Management and pigflow; 
Holding pigs back for weaning quality (77,10 %), weaned pigs in farrowing room (58,55%), continuous flow after weaning 
(48,23%) and gilts introduced into contagious environment without protection (74,29%).  

Conclusion  
COMBAT facilitates improved biosecurity, pig flow and management practices, by highlighting the most important risk 
areas related to PRRS incidence. Successful PRRS control must incorporate measures to reduce the risk of new virus 
introduction (external risks) and improve the ability to control PRRS on a farm/site/area by reducing the risk of internal 
PRRSV shedding and transmission. Immediate feedback encourages and veterinary advisers to address risky behaviors 
on the actual production site.  

Keywords: biosecurity, pigflow, management, PRRS, online assessment 
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Introduction  
PRRSV is a major economically significant pathogen that has adversely impacted the global swine industry for almost 30 
years. Since the identification and characterization of PRRSV, new virulent PRRSV strains have constantly evolved and 
caused new outbreaks around the world. To prevent PRRSV infection, multiple MLV vaccines against both genotypes 
have been developed. However, the prevalence of PRRSV infection in swine herds is still high and vaccination has 
achieved little success. The dilemma of PRRSV control has been somewhat surprising, since a number of vaccines 
against equine arteritis virus, another member of Arterivirus, are available and effective. Despite the sustained effort, 
PRRSV specific treatment for infected herds or prevention methods other than vaccines is still unavailable. Moreover, 
except for the highly mortality and morbidity, PRRSV infection leads hosts more susceptible to secondary infection of 
other viruses or bacteria.  

Materials and Methods  
In the field practice, various management procedures have been implemented to achieve farm and regional control of 
PRRSV infection, which include PRRSV test for semen and gilt acclimation, removal of seropositive animal, herd 
depopulation and repopulation, and herd closure and rollover; however, control and elimination of PRRSV within a 
relatively large region is much more complicated and expected to require a much longer-term commitment. 

Results  
Therefore, effective PRRSV control and prevention methods are urgently needed. Here, we systematically describe 
recent advances in anti-PRRSV research, especially focusing on those techniques with the potential to transform current 
anti-PRRSV strategies.  

Conclusion 
Furthermore, combination of these new techniques may provide creative insights to guide future PRRSV control and 
prevention.  

Keywords: PRRSV, antiviral, receptor blocker, miRNA, natural products 
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Use of COMBAT-comprehensive online management and biosecurity assessment tool- in 
21 farms in Spain 
 
Victor Rodriguez-Vega*, Sebastian Figueras, Ivan Hernandez-Caravaca, Antonio Callen 
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Introduction  
One of the pillars of the prevention, control and eradication of Porcine Reproductive and Respiratory Syndrome is the 
biosecurity. Boehringer Ingelheim has developed COMBAT (Comprehensive Online Management and Biosecurity 
Assessment Tool) that allows pig producers to identify areas of improvement and to correct high risk practices.  

Materials and Methods  
COMBAT is based on a set of 58 questions. The relative risks are calculated in 4 categories: Internal risks, External risks, 
Location risks and management risks. 21 Spanish farms completed COMBAT on-line between August 17th and 
November 17th.  

Results  
The most important findings are: Internal risks: 43% of farms don´t have boots and clothes restrictions on people moving 
between production areas. 10% of farms don´t clean and disinfect farrowing, nursery or finishing rooms. 10% of 
producers don´t use commercial modified live vaccine. External risks: 67% of producers don´t have requirements on 
drying time following the washing of the vehicles used to transport animals. 62% of producers don´t mark flow restrictions 
on vehicles used to transport animals. 22% of farms receive gilts from an ELISA positive farm. 77% of farms have their 
dead animals managed by another company. Location risks: 45% of farms are located in an area with at least one more 
farm within 3 km radius. In 72% of the farms the nearest neighboring pig farm is PRRS positive. Management risks: 30% 
of farms don´t follow a strict all in all out system. 42% of farms leave sometimes weaned piglets in the farrowing room. 
35% of farms mix piglets from different age groups. 

Conclusion 
A successful PRRS control must include taking actions to reduce the risk of new virus introduction, spreading, shedding 
and transmission. COMBAT is a tool that allows producers to measure risks and benchmark against other production 
sites.  

Keywords: PRRSV, biosecurity, control 
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Introduction  
Controlling this disease in large production systems is challenging. This is a summary of an 18 months field trial designed 
to evaluate the impact of the 5 step process approach using Reprocyc PRRS EU® and PRRSFlex EU® (Boehringer 
Ingelheim Vetmedica GmbH), a modified-live type I PRRS virus vaccine, on control of heterologous PRRSV in a 
commercial herd, assessed by live animal performance.  

Materials and Methods  
The site was a PRRS positive 775 sow farrow to wean farm with a wean-to-finish downstream flow. The system had two 
field virus strains. There was no previous PRRS immunization program established in this herd. The 5 step process 
considers defining goals, determining current status, assessing system constraints, developing solutions and measuring 
results. Following the whole herd approach concept since day 0 all pig population of the site was double mass vaccinated 
4 weeks apart. Sows were injected intramuscularly with 2 ml of Reprocyc PRRS EU® and pigs were administrated 1ml IM 
of PRRSFLEX EU®. After the first mass vaccination, every weekly piglet batch was vaccinated on regular basis at 
weaning (24 days). The setup of this study is a before and after treatment data analysis, comparing weekly batches 
performance data. No feed changes were implemented during this period. The data collected were piglet weaned per sow 
per week (WSW), and standardized feed conversion ratio (FCRst).  

Results  
After the implementation of the PRRS program WSW increased in 1 piglet and FCRst improved 151 grams. These 
differences were statistically significant.  

Conclusion 
The combination of the 5 step process approach and the whole herd vaccination program implemented in this system, 
had a significant positive impact on the reproductive and productive indexes. The calculated return on investment was 
11:1 for reproductive improvement, 3:1 for growing improvement and 4:1 for global performance improvement of the 
whole production system.  

Keywords: PRRSV, control 
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Introduction  
The porcine reproductive and respiratory syndrome (PRRS), is a viral disease that causes severe reproductive problems 
in sows and respiratory effects in fattening pigs. The objectives of this study were to evaluate productive performance of 
sows and fattening pigs of two middle-scale Mexican pig farms, with different PRRS vaccination protocols.  

Materials and Methods 
Data from 2629 sows with different farrowing age to evaluate total piglets (TP), piglets born alive (PBA), still born (ST), 
mummies (MM), kilograms of piglets at birth (KPB), weaned pig (WP) and kilograms of weaned pigs (KWP). Data from 
10002 finished pigs for kilograms of pigs at slaughter (KF) and days of fattening (DF) were used. Sows data were 
evaluated with mixed model with a repeated measure design and finished pigs with a general linear model variance 
analysis. Protocol 1 (VP1) vaccinate only sows and protocol 2 (VP2) vaccinate sows and piglets.  

Results  
Results showed no difference (P>0.01) for sow productive performance. In fattening pigs differences were registered 
(P<0.05). Final weight in VP2 was 95.46 kg and for VP1 was 92.28. DF in PV2 were 168.82 days and 181.08 for PV1. 

Conclusion 
Evidence presented allow to conclude the effect in fattening pigs in farms with or without vaccination protocol. 
Vaccination protocols in sow and for fattening pigs help to control disease and enhance general productive performance. 

Keywords: medium-scale, Mexico, semi-technified, health impact 
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Introduction 
Porcine reproductive and respiratory syndrome virus (PRRSV) makes a great economic loss in swine industry globally. 
Current prevention and treatment measures are not sufficient to control the outbreak and the spread of PRRSV. In other 
words, new antiviral therapies are urgently needed. Chlorine dioxide (ClO2) is regarded as a broad-spectrum disinfectant 
with strong inhibitory effects on microorganism and parasites.  

Materials and Methods  
We used different antiviral assays to identify the effects of ClO2 against PRRSV, including virucidal assay, pre-treatment, 
co-treatment and post-treatment. Viral attachment, entry and release assays were also measured in order to elucidate its 
antiviral mechanisms.  

Results  
Here, we first identified ClO2 could inhibit the infection and replication of PRRSV in both Marc-145 cells and porcine 
alveolar macrophages (PAMs). ClO2 could block PRRSV binding to cells rather than internalization and release of 
PRRSV, suggesting that ClO2 blocks the first stage of viral life cycle. We also demonstrated that the inhibition performed 
by ClO2 was attributed to the degradation of PRRSV genome and proteins. Moreover, we confirmed that ClO2 was able to 
reduce the expression of inflammatory cytokines induced by PRRSV, showing that ClO2 can balance the expression of 
cytokines and recover it from excessive expression.  

Conclusion 
In summary, we provide a safe and efficient therapeutic agent against PRRSV, which possibly has good prospects for 
clinical application in swine industry.  

Keywords: chlorine dioxide, PRRSV, antiviral activity 
 



 

 397

IP
RR

SS
 

-6-035 

Preliminary results of gilt acclimation surveillance for PRRSV with detection of RNA and 
antibodies in serum and oral fluid 
 
Jan Plut*1, Urska Jamnikar-Ciglenecki 2, Marina Stukelj1 
1 University of Ljubljana, Veterinary faculty, Clinic for Reproduction and Large Animals, Clinic for Ruminants and Pigs, 
Ljubljana 
2 University of Ljubljana, Veterinary faculty, Institute of Food safety, Feed and Environment, Ljubljana 
*Corresponding Author: jan.plut@vf.uni-lj.si 
 

Introduction  
Gilt acclimation is a procedure which ensures that in-housed gilts gain immunity against endemic microorganisms present 
on a farm. The aims of this study are to weekly monitor the gilt acclimation process for porcine reproductive and 
respiratory syndrome virus (PRRSV), from day of arrival of PRRSV negative gilts through first seven weeks of acclimation 
with detection of viral RNA and antibodies against PRRSV in sera and oral fluid (OF) samples and to compare both 
samples.  

Materials and Methods  
A group of 20 replacement gilts (12 weeks-old) arrived to PRRSV positive large Slovenian pig farm with >1000 sows from 
a distant PRRSV negative farm and undergo the 3 month acclimation in a separate facility on the farm site. On day of 
arrival (day 0), 10 individual sera samples from random 10 gilts and a group sample of OF were obtained. Sampling was 
repeated weekly for 7 consecutive weeks. Both samples were tested for PRRSV RNA with RT-PCR and for anti-PRRSV 
antibodies with commercial indirect ELISA.  

Results  
All samples were negative for PRSV RNA on the day of arrival. Viral RNA was first detected in all sera and OF samples 
from week 1 and all samples remained positive throughout week 6 with exception of OF sample from week 5 which was 
negative. At week 7, nine out of ten gilts eliminated the viral RNA. In 8 out of 10 gilts, antibodies were detected in sera at 
week 2. Since week 3, antibodies were detected in all animals. Antibodies against PRRSV were detected in all OF 
samples including day 0.  

Conclusion  
Results indicate that acclimation of gilts on the farm is mostly successful; 90% of gilts eliminated PRRSV before week 7 
and antibodies were detected in all sera samples after week 3. of seems to be a little less reliable as serum for PRRSV 
RNA detection. Positive day 0 result from ELISA in of indicates towards unspecific reaction or contamination of the 
samples due to direct pig-to-pig contact between nearby boxes or from licking of contaminated metal bars for example. 
Further studies are necessary to determine the reasons for these unspecific results.  

Keywords: gilt acclimation, PRRSV, oral fluid, serum 
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Introduction 
In the multisite farm production system, PRRS can be a vulnerable problem when the fattening farms are located in high 
density of pig population with high risk of PRRSV infection. A farm with 650 sows which producing 30 kg piglets 
transferred their PRRS negative piglets to two different fattening farms. In this situation, piglet mortality was increased in 
the fattening farms due to the type 1 and 2 PRRSV infection, and accumulated mortality rate until slaughter was 
18.1-24.3% and 14.4-15.3% in the fattening farm A and B, respectively.  

Materials and Methods  
To solve this problem, a commercial type-2 PRRS MLV and UNISTRAIN® PRRS (type-1 PRRS MLV) were evaluated in 
different piglet batches (600-750 heads per batch) at 8 weeks old.  

Results  
As a first prevention measure, the commercial type-2 PRRS MLV was used during 4 weeks, but pig mortality remained 
still high in the farm A (13.3%) and B (9.9%). Moreover, field strains of type-1 PRRSV was detected in the serum samples 
of fatteners. Based on the results, UNISTRAIN® PRRS has been adopted in 8 weeks old piglet to prevent PRRSV 
infection in high risk fattening farms. After using UNISTRAIN® PRRS, accumulated mortality was significantly improved in 
serial batches of farm A and B during 5 months. Especially from 3rd vaccinated piglet batch with UNISTRAIN® PRRS, 
accumulated mortality rate of farm A and B was 2.2-3.2% and 1.9-2.1%. The commercial type-2 PRRS MLV was 
efficacious to improve mortality rate compared with non-vaccinated group, but it was not enough prevention measure for 
type 1 PRRSV cross protection. However, in the same production system, UNISTRAIN® PRRS showed significant 
improvement in productivity including shorten slaughter ages (over than 15 days).  

Conclusion  
In overall, piglet vaccination of UNISTRAIN® PRRS can be part of the solution to improve farm productivity especially in 
the co-infected farms with type 1 and 2 PRRSV.  

Keywords: PRRS, PRRSV, vaccine, cross protection 
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Impact of the application of a biosecurity program against PRRS virus in endemically 
infected farms 
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Introduction  
The Catalan Federation of Agrarian Cooperatives (FCAC) and the Centre de Recerca en Sanitat Animal (CReSA-IRTA) 
started a project supported by the Spanish Ministry of Agriculture aimed to the voluntary control of PRRSV in 
cooperatives of North-Eastern Spain.  

Materials and Methods  
Seventy-nine farms from 5 cooperatives accounting for some 55,000 sows enrolled in the program. Presence of PRRSV 
was assessed in the farrowing units for categorizing the participating farms as free, unstable (U) or stable (S) with or 
without vaccination. Productive and economic parameters before applying the program were calculated and used for 
further evaluation of the impact of the applied measures. A PRRSV specific biosecurity program (external and internal) 
was applied on a selection of 20 U farms and 11 S farms and the PRRSV status was re-evaluated every 3 months (4 
evaluations). None of them had active clinical PRRS outbreaks. At the moment of writing the present abstract full 
economic and productive results were available for 9 farms.  

Results  
In the initial evaluation, U farms had on average higher piglet mortality in maternities (21.1% vs 16.6%, P<0.05), higher 
medication costs (8.75€ vs 5.46€, P<0.05), decreased productive live of sows (33.8 vs 34.9 months, P<0.05) and lower 
overall productivity (18.5 vs 20.7 slaughter-age pigs/sow/year produced). The application of the control program had a 
significant impact on PRRSV circulation in farrowing units. 13/22 U farms (59.1%) had become stable at the end of the 
first year of application. Mortality of piglets at weaning was reduced approximately in a 20% (0.34 piglets/litter), resulting 
in an increase in average of �1 piglet/sow/year in stabilized farms.  

Conclusion 
The present work shows that application of a simple specific PRRSV biosecurity program may have an important impact 
on the PRRSV status of a farm and its productivity.  

Keywords: pig, PRRS, productivity, biosecurity 
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Introduction  
After a variety of clinical diseases occurred in three different sow farms in lower Saxony, Germany, investigations were 
undertaken to identify the cause of disease. The farmers reported an increase in stillbirths, late abortions, sows returning 
to estrus and piglet mortality with diarrhea.  

Materials and Methods  
The farms comprise a stock of 268, 420 and 560 sows. Porcine reproductive and respiratory syndrome virus (PRRSV) 
vaccine for sows was given every 3 to 4 months as mass vaccination. In addition, sows were vaccinated against 
parvovirus and Erysipelothrix rhusiopathiae. Variable vaccination schemes were applied for Actinobacillus 
pleuropneumoniae, as well as for Escherichia coli, and Streptococcus suis. The piglets received vaccinations against 
Porcine Circovirus Typ 2, PRRSV and Mycoplasma hyopneumoniae. In some farms, vaccinations against Escherichia 
coli, Haemophilus parasuis, Streptococcus suis and Actinobacillus pleuropneumoniae were applied. Stillborn piglets were 
examined for pathogens that could have led to abortion. Performance data were evaluated over a period of 2 years. The 
investigations revealed evidence of a field infection with PRRSV. Based on these findings, a treatment switch to a novel 
PRRSV vaccine specific for sows and piglets respectively, was initiated. The mass vaccination scheme was maintained. 
The sow herd was vaccinated with the dedicated PRRS sow vaccine every 3-4 months, and piglets were vaccinated with 
the dedicated PRRS piglet vaccine in the third week of life. In addition improvements were made to individual biosecurity 
measures.  

Results  
Change of PRRS vaccine led to a halt and striking decrease of clinical symptoms. In addition, the evaluation of the 
performance data showed a decrease in return to oestrus from 1.4 to 3% (avg-2%). Other measurable parameters 
improved slightly like the number of life born piglets per litter (avg+0.1), suckling piglet mortality (avg-0.1%) and the 
number of weaned piglets per litter (avg+0.4).  

Conclusion  
Improved individual biosecurity measures at 3 sow farms, and a change in PRRS MLV vaccine, led to a decrease in 
clinical symptoms and an improvement in performance parameters, measured by lower return to oestrus rate, pre-wean 
mortality and an increased number of live born and weaned piglets.  

Keywords: PRRS, vaccination, reproduction, performance 
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Introduction  
This report describes a case where higher numbers of stillbirths, weak piglets and therapy-resistant piglet diarrhoea 
occurred in a sow herd. In the affiliated barn for weaned pigs, an increasing number of animals showed diarrhoea and 
respiratory disease.  

Materials and Methods  
The herd with 560 sows is located in Lower Saxony, Germany. The nursery is located about 500 meters from the sow 
barns on the opposite side of the road. The sows are vaccinated against parvovirus, Erysipelothrix rhusiopathiae and 
PRRSV. The piglets receive vaccinations against PCV2 and M.hyo, PRRSV and Escherichia coli. Based on the clinical 
signs examinations of tissue samples were performed to identify specific pathogens such as PRRSV (porcine respiratory 
and reproductive disease virus). PCR based investigations revealed evidence of a PRRSV field strain infection. Sow 
mass vaccination for PRRSV (every 3-4 months) was maintained, but the vaccine was changed to a dedicated sow 
vaccine. Also the piglets received a novel special piglet vaccine in the third week of life. In addition, improvements have 
been implemented to individual biosecurity measures, such as the renewal of the biofilter in the nursery. These 
adjustments resulted in an immediate halt of clinical symptoms.  

Results  
From April 2016 onwards, the performance data showed a decline in recurrences of estrus by 2.6%. The number of life 
born piglets per litter slightly decreased by 0.2 to 14.7. The number of weaned piglets per litter slightly decreased by 0.1 
to 13.1. The suckling piglet mortality rate dropped by 1.1% to 10.2%.  

Conclusion  
This case report illustrates that an adjustment of biosafety measures and vaccination procedures with application of a 
novel sow and piglet vaccine can lead to a considerable decrease in numbers of sows returning to estrus.  

Keywords: PRRS, vaccination, biosecurity, reproduction 
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Introduction  
Reproductive parameters are often used to assess the efficacy of PRRS control programs. Other infectious and 
non-infectious factors within a given herd influence these parameters as well. Side-by-side comparisons are rarely 
possible in practice for MLV PRRS-sow vaccination as only few sow herds meet the requirements to run two 
sub-populations under comparable circumstances and prevent spread of the vaccine virus between trial groups at the 
same time. In addition, commercial farms do not usually implement more than one control program at the same point in 
time, while still seeing a need to estimate the effect of implemented measure (s).  

Materials and Methods  
Changes to a vaccination protocol don’t immediately affect the reproductive performance parameters. A delay needs to 
be taken into account, before the effect of the new vaccination protocol can be expected to become measureable, 
depending on the pathogenesis of PRRSV infection. On the other hand possible side effects of the new vaccination 
protocol can negatively affect reproductive parameters directly after vaccination and should not be attributed to the old 
vaccination protocol. This requires the introduction of a transition period, where effects cannot unambiguously be 
associated with any of the vaccination protocols. For selected parameters we calculated the transition period after 
vaccination as follows: Returns to estrus: 9 weeks = 2 (onset of immunity) + 3 (possible infections with PRRSV before 
mating) + 4 (time to pregnancy check/return to estrus); Piglets born alive: 9 weeks = 2 (onset of immunity) + 1 (between 
infection of sow and viremia) + 6 (susceptibility of the fetus for PRRS in the last weeks of pregnancy). 

Results  
Reproductive performance data were collected from the sow planner software (db.software) of various commercial farms 
before and after a change in the vaccination protocol. The data were presented graphically in a SPC-like chart. The 
introduction of a transition period helped to visualize the effect of the change in a vaccination protocol and increase the 
understanding of producers for biological timelines in PRRS control.  

Conclusion 
This is supported by observations from practice that PRRS control measures take several weeks before they come to 
bear.  

Keywords: PRRS, vaccination, software, transition 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS) is one of the most serious problems in porcine industry causing 
significant economic loss. In this case study, we evaluated an eradication strategy using UNISTRAIN® PRRS vaccine in 
PRRS-infected pig farm.  

Materials and Methods  
A farm which has 1,300 sows with two-site breeding herd was PRRSV-free and checked the presence of PRRS antibody 
and antigen in every month. In April 2016, first still-born case of PRRSV was reported and confirmed by laboratory test 
with the samples collected from sow and piglets. In this period, average number of weaned piglets per sow decreased 
from 10.1 to 8.6. Based on the results of genomic sequencing on ORF-5 region, this PRRSV field strain showed 88.6% 
homology with Lelystad, 86.16% homology with Porcilis® PRRS and 85.67% homology with UNISTRAIN® PRRS. Even 
though the genetic similarity was lowest, UNISTRAIN® PRRS was selected to synchronize immune status against 
PRRSV considering reported safety data and shedding period of vaccine strain.  

Results  
In this farm, McRebel principle was applied in farrowing unit to produce PRRS-negative piglet, and it took 127 days from 
the first day of mass vaccination to production of PRRS-negative piglets. In the same time, to confirm the eradication of 
PRRSV including antibody negative, blood samples of 3 weeks old piglets were collected in every 3 weeks. Antibodies 
against PRRSV including maternal derived antibodies cannot be detected after 15 months from first mass vaccination. 
Regarding productivity, average number of weaned piglets per sow increased from 3 months after mass vaccination, and 
it recovered previous productivity within 6 months.  

Conclusion  
In the breeding farms, eradication of PRRSV is necessary to produce PRRSV negative gilts. In case of PRRSV 
introduction in the genetic farm, UNISTRAIN® PRRS mass vaccination can be a safe and efficacious method to 
synchronize sow immune status and produce PRRS-negative piglets.  

Keywords: PRRS, PRRSV, breeding farm, immune synchronization 
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Introduction  
The south east region in the Netherlands is a very pig dense area and PRRS is considered endemic in big parts of the 
country, making PRRS hard to control. PRRSV infections predispose pigs for secondary bacterial infections and 
reduction of antibiotic use after implementing PRRS piglet vaccination has been reported. This case report describes the 
results of piglet PRRS vaccination with regards to antibiotic use and post weaning mortality on a dutch pig farm.  

Materials and Methods  
Dutch piglet producer, 800 sows and 3600 weaners up to 25 kg live weight. Piglet mixed CircoFLEX (CF) and MycoFLEX 
(MF) vaccination at 21-23 days of age. Weaned piglets showed clinical signs and high use of antibiotics, which were 
diagnosed by serum PRRS PCR as PRRS. Piglet PRRSFLEX (PF) vaccination was started before weaning at 21-23 
days of age, next to CF and MF vaccination. Biosecurity and management protocols were not changed over time. 
Production results were recorded in the farm management system. Antibiotic use in the Netherlands is defined as Daily 
Defined Dosage (DDD), calculations are based upon prescribed antibiotics by the contracted swine veterinarian. PRRS 
status was monitored at irregular intervals by clinical signs and serum pooled PRRS PCR of 10 piglets 10 weeks of age, 
followed by ORF5 sequencing of PCR positive samples. PRRS herd classification according to Holtkamp.  

Results  
CF+MF vaccination: 12 months; PRRS positive-unstable; Mortality (8-25 kg) 2.1%; ADG (1-25 kg) 332 gram; DDD/y (8-25 
kg) 65.0. CF+MF+PF vaccination: 9 months; PRRS positive-stable; Mortality (8-25 kg) 0.8 %; ADG (1-25 kg) 323 gram; 
DDD/y (8-25 kg) 39.5.  

Conclusion  
After starting the combined use of vaccinations against PRRS next to PCV2 and Mycoplasma hyopneumoniae in piglets 
before weaning, pig health improved which is shown by the reduction in mortality by 61% and a reduction in antibiotic use 
by 40% without a relevant reduction in growth. Farm workers were happy to see no side effects of vaccination and by the 
better pig health. To further improve the farm’s health status the focus is on biosecurity and management protocols.  

Keywords: PRRS EU, vaccination, mortality, antibiotic use 
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Feed as a vehicle for porcine reproductive and respiratory virus (PRRSV) transmission and 
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Introduction  
This 5-d study was conducted to determine the risk of PRRSV infection through feed using a PRRS modified live virus 
vaccine (MLV) mixed in feed as a model, and to determine if treating feed with Sal CURB [(SC) Kemin Industries, Des 
Moines, IA] reduced the risk of PRRS transmission through feed. 

Materials and Methods  
Pigs (N=24; 21±0.5d old) were used in a RCBD (block = litter). One day pre-weaning, 4 pigs of similar BW and same litter 
of origin were randomly assigned to the following treatments offered on day 1 of study: Trt1) No MLV exposure; Trt2) SC 
Feed+PRRS: Pigs offered 2 rations of feed paste (300g of feed treated with SC at 3.25kg/Metric ton mixed with 150ml 
MLV (Ingelvac PRRS® MLV, Boehringer Ingelheim, Duluth, GA), 150ml of water, and 150g of nursery feed); Trt3) No-SC 
Feed + PRRS: as Trt2 but feed from paste was not treated with SC; Trt4) Positive Control: 2ml MLV intramuscular 
injection. Pigs were weaned into a BSL2 facility and placed by treatment in pens of 2 pigs. All pigs from the same 
treatment were located in one room. Pigs were allowed a 5-d acclimation and were fed a common nursery. After 
acclimation (d0), blood samples were collected and treatments were applied accordingly. On day 5 of study, serum was 
collected via venipuncture and pigs were humanely euthanized for collection of tonsils. Serum, tonsils, and feed paste 
samples were sent to Iowa State University Veterinary Diagnostic Lab for quantitative polymerase chain reaction (qPCR) 
PRRSV analysis and ELISA analysis (blood and tonsils only).  

Results  
PCR and ELISA results for Trt1 were negative (Ct�37). PCR and ELISA results for all pigs fed feed mixed with MLV 
vaccine (Trt2 and 3) were negative regardless of SC application. PCR results were as follows (Ct and viral particles, 
respectively): MLV=18.7 and 1.3×107; Feed paste without SC=24.6 and 4.2×106; Feed paste with SC=32.2 and 2.6×104.  

Conclusion  
Results suggest that the risk of PRSS contamination through feed stored 12 hours post-exposure with PRRSV is 
relatively low. Efforts to prevent PRRSV contamination should first be focused on more important potential sources of 
infection.  

Keywords: chemical feed disinfection, PRRS, pig 
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Introduction  
Over the past 20 years, field veterinarians, producers and scientists have identified different strategies to control PRRS 
virus. The aim of the study is to evaluate the time lapse it takes to stabilize the sow herd infected with a field variant 
PRRSV RFLP 1-26-2, using a modified live virus vaccine (MLV).  

Materials and Methods  
A multi-site system with an inventory of 4,139 sows located in the state of Puebla experienced a PRRSV outbreak in 
September 2015. Previous to that outbreak, the company reduced the number of immunizations to the sow herd with 
PRRS MLV vaccine (every four months). Once the reproductive event began, 30 serum samples from umbilical cords 
(PUCS) were selected, in order to know the PRRSV status by RT-PCR; 50% of the pools resulted positive and by ORF 5 
sequencing a 1-26-2 cut pattern was found. Subsequently the sow herd was vaccinated with Ingelvac PRRS MLV and 
re-vaccinated 4 weeks later. 12 weeks after the second mass vaccination, a diagnostic monitoring began by RT-PCR, 
based on 4 consecutive samples of 30 PUCS each, with a separation of 1 month between each other; at the same time a 
serologic test was implemented on the sow herd every 3 months.  

Results  
Based on the molecular diagnostics, starting from 12 weeks post vaccination, a 100% of the pools resulted negative in a 
consecutive way, indicating the sow herd stability. The serological result monitored for 4 consecutive years also showed a 
behavior to stability 20 weeks after the outbreak (February 2016), in which the serology demonstrated an average of S/P 
value below 1. Since then, a viral circulation has not been detected by RT-PCR, or clinical suggestive signology to the 
virus.  

Conclusion  
The delivery of negative pigs at birth, and the clinical and serological stability of the sow herd are essential tools for 
monitoring the herd status when you implement a PRRS control project. A holistic production management and the use of 
a MLV vaccine have proved effective in the reduction of the clinical impact and restoration of the reproductive parameters 
in a short period of time.  

Keywords: PRRS, vaccination, outbreak 
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Introduction  
Porcine reproductive and respiratory virus (PRRSV) represents the most significant pathogen in the pork industry. 
Mucosal vaccines, offer a new method of immunization against PRRSV. Recently an intranasal (IN) mucosal autogenous 
PRRSV vaccine, Barricade® PRRS has been made available. The objective of this study was to evaluate the efficacy of 
Barricade® PRRS during an active PRRSV break in growing pigs via comparison of mortality.  

Materials and Methods  
In June 2017, a 5600-head sow farm was confirmed PRRSV positive with a 1-7-3 lateral challenge. Piglets were 
confirmed positive with weekly monitoring of the sow herd using PRRSV PCR detection. At 4 weeks post PRRSV break 
pigs were vaccinated with an intranasal autogenous Barricade® PRRS 1-7-3. Barricade® PRRS pigs were vaccinated IN 
at 5 days of age with 1 mls Barricade® and again at weaning (21 days of age) with 2 mls. The Barricade® vaccinated pigs 
(n=8500+) averaging 21 days of age were weaned into hotel style nursery sites. The 1-7-3 Barricade® PRRS strain 
utilized was found to be 98% homologous to the 1-7-3 outbreak strain. Piglets were followed throughout the nursery 
phase with the objective of nursery mortality improvement. Secondary objective was reduction of antibiotic treatments.  

Results  
The Barricade® PRRS group had significantly lower mortality (2.1%) compared to average nursery mortality (3.3%) prior 
to the PRRSV break. The 4 weeks post break, but prior to Barricade® PRRS piglets entering the nursery the average 
mortality was 26.2% peaking around 29.8%. During the 5 weeks of Barricade® PRRS piglets’ average mortality was 5.3%. 
The week prior to Barricade® PRRS piglets entering the nursery mortality remained at 20.3%. Barricade® PRRS entered 
the following week dropping mortality to 9%. Farm protocol includes a controlled antibiotic program for prevention of 
secondary bacterial pathogens given at processing and weaning. Barricade® PRRS piglets did not require the antibiotic 
program.  

Conclusion  
In this study, Barricade® PRRS pigs demonstrated more effective protection against PRRSV challenge than previous 
non-vaccinates as evidenced by significant reduction in mortality and morbidity. Resulting in more higher value pigs at the 
end of the nursery phase and elimination of antibiotic programs.  

Keywords: PRRS, Barricade, mucosal, vaccine, intranasal 
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Introduction  
Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) remains to be one of the major pathogens in the swine 
industry worldwide. Recently an intranasal (IN) mucosal autogenous PRRSV vaccine, Barricade® PRRS has been made 
available. The objective of this study was to evaluate the efficacy of Barricade® PRRS during an active PRRSV break in 
growing pigs via comparison of mortality and morbidity.  

Materials and Methods  
In May 2017, a 2400-head sow farm located in the midwestern part of the United States was confirmed PRRSV positive 
with a 1-7-2 lateral challenge. Piglets were confirmed positive with weekly monitoring of the sow herd using PRRSV PCR 
detection. At 10 weeks post PRRSV break pigs were vaccinated with an intranasal autogenous Barricade® PRRS 1-7-3. 
Barricade® PRRS pigs were vaccinated IN at processing (5 days of age) with 1 mls Barricade® PRRS 1-7-3 strain and 
again at weaning (21 days of age) with 2 mls. The Barricade® vaccinated pigs (n=9929) averaging 21 days of age were 
weaned into a hotel style nursery site. The 1-7-3 Barricade® PRRS strain utilized was found to be 95% homologous to the 
1-7-2 outbreak strain. Piglets were followed for an eight-week period with the objective of nursery mortality improvement. 
Secondary objective was reduction of antibiotic treatments.  

Results  
The Barricade® PRRS group had significantly lower mortality (0.5%) compared to average nursery mortality (5%) prior to 
the PRRSV break. Farm protocol includes a controlled antibiotic program for prevention of secondary bacterial pathogens 
given at processing and weaning. Barricade® PRRS piglets did not require the antibiotic program.  

Conclusion  
In this study, Barricade® PRRS pigs demonstrated more effective protection against PRRSV challenge than previous 
non-vaccinates as evidenced by significant reduction (90% reduction) in mortality and improvement in morbidity. 
Resulting in more higher value pigs at the end of the nursery phase and elimination of antibiotic programs. Heterologous 
protection of Barricade® PRRS pigs was evident as well.  

Keywords: mucosal PRRS, PRRSV, intranasal vaccine, PRRS control program, Barricade 
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Antiviral activity of hybrid and native peptides against porcine reproductive and respiratory 
syndrome virus (PRRSV) 
 
Lulu Zhang, Xubiao Wei, Dayong Si, Rijun Zhang* 
College of Animal Science and Technology, China Agricultural University, Beijing, China 
*Corresponding Author: zhangrj621@126.com 
 

Introduction  
Antimicrobial peptides (AMPs) are evolutionarily ancient weapons developed by organisms to defense against infection or 
compete with other microbes. In vitro test, AMPs show potent activity against bacteria, viruses, fungi, parasites and tumor. 
In order to improve the antimicrobial activity of AMPs, more synthesized antimicrobial peptides were designed and part of 
them showed better performances.  

Materials and Methods  
In the present study, we examined the antiviral effect of six synthesized hybrid peptides (termed M-L, C-L, M-H, C-H, M-Q, 
C-Q respectively) and five native parental peptides Melittin, Cecropin A, LL37, HP (2-20) and Lacticin Q against porcine 
reproductive and respiratory syndrome virus (PRRSV).  

Results  
Hybrid peptides M-L, C-L and parental peptide LL-37 showed noticeable antiviral activity against PRRSV by inhibiting 
virus mRNA expression in host and showed dose-dependent manner. LL-37 displayed better activity in reducing 
replication of virus but hybrid peptides M-L was the best peptide to inhibit the expression of virus mRNA in this 
experiment.  

Conclusion  
This suggested that AMPs have potential value as therapeutic drugs for treatment of PRRSV infection.  

Keywords: Antimicrobial peptides (AMPs), antiviral activity, hybrid peptides, porcine reproductive and respiratory 
syndrome virus 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 410 

-6-051 

Clinical case- quickly eradication of PRRSV from one pig farm based on scientific health 
monitoring protocols 
 
Xiangyang Qu, Hanchun Yang* 
College of Veterinary Medicine in China Agricultural University, Beijing ,China 
*Corresponding Author: yanghanchun1@cau.edu.cn 
 

Introduction  
Establishing scientific health monitoring protocols of pig herds is very critical to find pathogen infection as soon as 
possible. Then quick response can be taken to avoid big economic loss because of the infection of the whole herd.  

Materials and Methods  
One-site GGP farm of 450 breeders with positive air-filter system was launched in May, 2013.No clinical history of HC, 
PRV, PRRSV and FMD. PRRSV has been negative for 4 years already. On 10th April, 2017, 17 of 49 serum samples 
from 148 day-old replacement were tested as PRRSV ELISA positive. Testing results of PRRSV RT-PCR was also 
positive. It indicated that this batch of replacements had been infected already and were shedding PRRSV and very 
dangerous for sow herds. But these pigs did not show abnormal clinical signs, including body temperature, normal feed 
intake and breathing. Further testing was executed in order to make sure which group pigs have been infected. Testing 
results was out of expectation because PRRSV infection was only limited in the batch of 148 day old replacement (Room 
8 and Room 14). The following protocols were taken. Culled the batch of replacement (200 heads) and disinfected the 
barn completely in 3 days.10 days later, sampled the infected barns and evaluated the efficiency of disinfection.  

Results  
Further testing was executed one month later to further confirm the infection status of the whole herd. All of samples from 
different stages of the herd were PRRSV negative. It indicated that the eradication of PRRSV was successful.  

Conclusion  
Internal biosecurity and air-filter system were key factors that the PRRSV infection did not spread to other groups of pigs 
in the same farm. Establishment and execution of scientific health monitoring protocols is critical. Quick response and 
cooperation made the PRRSV eradication quickly succeed from the GGP farm.  

Keywords: PRRSV, monitoring, culling, quickly eradication, air-filtering system 
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Novel PRRSV detection technique used as a part of a PRRSV elimination program 
 
Thomas Gene Gillespie* 
Performance Health, P.C. 
*Corresponding Author: tom.gillespie3@gmail.com 
 

Introduction  
The objectives for the study are as follows: Submit fluid collected from a composite of testicles which were collected at 
castration; Evaluate the ease and sensitivity of the collection process; Compare the process day fluid sample results with 
the near weaning serum results. 

Materials and Methods  
This study was conducted in a 1900 breed to wean sow unit located in the Midwest of the USA. PRRSV was introduced 
into the sow unit on March 3, 2017 with PRRSV infected replacement gilts. A significant number of replacement gilts were 
introduced into the sow herd by the week of March 13, 2017. This activity closed the sow herd to any new entries. The 
entire sow herd and replacement animals were mass vaccinated using Ingelvac PRRS MLV® on March 23rd and 24th. A 
second mass vaccination of all replacement and adult animals was performed on April 17th and 18th also using Ingelvac 
PRRS MLV®. All injections of any types, i.e. antibiotic, farrowing induction, vaccination, was performed by using a new 
needle on each injection starting on March 23rd. In addition enhanced internal biosecurity practices were implemented at 
the same time. June 6, 2017 started the collection of a novel sampling technique called Process Day Fluids which 
consisted only of testicles at castration. Day 4 of age was selected as the time of collection so castration was performed 
daily. All testicles were collected into a clean plastic bag. The fluid from the testicles was placed into one blood collection 
tube. All tubes except the tube filled on the day of submission was frozen and stored in a chest freezer at -18 degrees C. 
Samples were submitted to the diagnostic lab on Monday and Thursday for overnight delivery. PCR results were reported 
respectively on Tuesday and Friday. In addition near weaning serum samples were collected starting August 21, 2017. 
The schedule of weaning and submission of serum occurred twice a week.  

Results  
The last day that process day fluid samples were positive by PCR was November 6, 2017. The last day that near 
weaning serum was positive by PCR was November 16, 2017. Both positive results were from the same farrowing room.  

Conclusion  
Process day fluid samples were found to be easy to collect by the farm staff. The Ct value and PCR results correlated 
well with the near weaning serum samples. The sensitivity of positive samples using the process day fluids was found to 
be an early indicator of the sow herd’s shedding of PRRSV. PRRSV was successfully eliminated from the sow herd in 35 
weeks after the first mass vaccination.  

Keywords: PRRSV, process daily fluid samples 
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Tylvalosin tartrate inhibits the proliferation of NADC-30 like strain in vitro and in vivo 
conditions 
 
Zhi Lai*1, Jingjing Ma1,Yuanjia Liu2,Biqing Wu1 
1 Shanghai chuanghong Biotech Co., Ltd., Shanghai, China 
2 Shanghai ECO-BIOK Co., Ltd, Shanghai, China 
*Corresponding Author: zhilai@263.net 
 

Introduction 
Several studies report tylvalosin tartrate (Aivlosin®) inhibits the replication of EU and NA PRRSV isolates in vitro. In order 
to evaluate the effect of tylvalosin tartrate on PRRSV NADC-30 like stain under in vitro and in vivo conditions. 

Materials and Methods  
Isolate and identify a NADC-30 like strain from lung tissues of dead piglets. The NADC-30 like strain was inoculated into 
Marc145 monolayer cells incubated by 0.1, 1, 10 and 50�g/mL tylvalosin tartrate. Cytopathic effect was observed, virus 
load was assessed by fluorescence quantitative PCR, and the effect of tylvalosin tartrate on the proliferation of NADC-30 
like isolates in vitro was evaluated based on cytopathic effect and virus load comparation. Fifteen 15 kg piglets were 
randomly divided into 5 groups, each group adopted different tylvalosin tartrate treatment strategy and different virus 
challenge treatment. The body temperature, clinical symptoms, viremia condition and lung lesions of pigs in each group 
were compared to evaluate the effect of tylvalosin tartrate on the proliferation of PRRSV NADC-30 like isolates in pigs.  

Results  
A strain of NADC-30 like PRRSV was successfully isolated, identified and named CH1601. Tylvalosin tartrate inhibited 
the proliferation of CH1601 in Marc145 cells, and was positively correlated with the concentration of Aivlosin 0.1-50�g/mL. 
Tylvalosin tartrate significantly decreased the CH1601 challenged pigs’viremia, relieved its clinical symptoms and lung 
injury. 

Conclusion  
Tylvalosin tartrate (Aivlosin®) has obvious inhibitory effect on PRRSV NADC-30 CH1601 strain both in vitro and in vivo 
conditions.  

Keywords: tylvalosin tartrate, Aivlosin, PRRSV, NADC-30 like 
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Field safety evaluation (pre-registration) of a Mycoplasma hyopneumoniae and PCV2 
combination vaccine in a 5500 sow farm in Germany 
 
Annika Koehrmann*1, Margit Kloss2, Christina Nathues3, Elisabeth Banholzer1, Karin Mueller1 
1 Zoetis, Germany 
2 Vet Practitioner, Luebbenau, Germany 
3 University of Bern, Switzerland 
*Corresponding Author: annika.koehrmann@zoetis.com 
 

Introduction  
The aim of the study was to assess the safety of the recently licensed Suvaxyn® Circo+MH RTU, a combination vaccine 
against Mycoplasma hyopneumoniae (M. hyo) and porcine circovirus type 2 (PCV2).  

Materials and Methods  
The study was carried out in a 5500 sow farm in Eastern Germany. The farm had a weekly production cycle, and was 
seropositive to PCV2, M. hyo and SIV. The piglets were suckled for 3 weeks, therefore the vaccination of sucklers with 
Suvaxyn® Circo+MH RTU was done before weaning at 17th-19th day of life. The field study was performed over a 6 
months period where a total of 75424 piglets was vaccinated. Local reactions like swellings were documented on 4 
consecutive days after vaccination.  

Results  
No systemic adverse reactions were observed in any of the vaccinated pigs. 4.13 % of all vaccinated animals had local 
reactions at day 1 after vaccination: 3.58% of the pigs showed just an erythema at the injection site, swellings were 
observed in 2.13% of the piglets, 0.28% were painful. On day 2 the swellings decreased to 0.19%, none was painful 
anymore.  
Concerning severity of swellings, on day 1 1.85% of all vaccinated animals showed swellings with a diameter less than 
0.5 cm (Score 1) and 0.28% with swellings with a diameter �5 cm (Score 3). On day 2 the swellings already declined to 
0.14% (Score 1) and 0.05% (Score 2=0.5-5 cm).  

Conclusion  
Suvaxyn® Circo+MH RTU proved to be very safe for piglets in this pre-registration trial where only minimal local reactions, 
disappearing within 48 hours; no anaphylactic reaction, no lethargy or inappetence were seen in the vaccinated sucklers.  

Keywords: combined vaccine, M. hyopneumoniae, PCV2 
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Epidemiology of porcine epidemic diarrhea virus in Jilin province China and analysis of the 
high-variable region of S gene 
 
Kai Wang, Junhui Zhu, Dongmei Cao, Zhihua Pei, Guixue Hu* 
College of Animal Science and Technology, Jilin Agricultural University, Changchun, China 
*Corresponding Author: guixue1964@126.com 
 

Introduction 
The aim of the study was to develop an assay which can distinguish between classical and variant strains of porcine 
epidemic diarrhea virus (PEDV), and understand the recent epidemiology knowledge of porcine epidemic diarrhea (PED) 
in Jilin province, China.  

Materials and Methods 
Two pairs of primers based on the S gene differentiated between variant and classical PEDV strains were redesigned. 
One hundred and eighty-three cases collected from Jilin province were tested using this method, the hypervariable region 
of S gene of ten positive samples were analyze.  

Results 
The results indicated that the lowest detection limit of the nano-nest PCR assay was 2.21×10-7 ng/μL which was 100-fold 
more sensitive than common RT-PCR. This assay was highly specific to PEDV, which did not amplify DNA or cDNA of 
pseudorabies virus, porcine reproductive and respiratory syndrome virus, classical swine fever virus, porcine rotavirus, 
porcine transmissible gastroenteritis virus. The average positive rate was 66.12% (121/183) for the PED, and the positive 
rate of the variant strains of PEDV was 84.30% (102/121). There are three insertions and one deletion between classical 
and variant strains, which account for fifteen base insertion and 6 base deletion with a large number of point mutations. 
Eighty-three nucleotide were changed and the mutation rate was 10.6% (83/783), and the mutation rate of C�T or T�C 
was 37.34% (31/83). Sequence analysis of S1 gene showed that the sequence homology of three classical strains and 
seven variant strains were respectively 97%-99.1% and 84.9%-88.3%, However, the similarity was 84.9%-88.3% 
between classical and variant strains, which showed a large difference in the two strains. Phylogenetic analysis showed 
that three classical strains belong to G1 group (classical), the relationship were near with the prototype strains CV777, 
However, seven variant strains belong to G2 group (variant) that had been popular in recent years. The comparison of 
antigenic epitopes of variant and classical strains proved that a significant change in the 50aa-300aa had already 
appeared.  

Conclusion 
Our results demonstrated that the nano-nest PCR allows for accurate and sensitive detection of variant and classical 
PEDV infection. PEDV infection was mainly the variant strains of PEDV in Jilin province.  

Keywords: PEDV, nano-nest PCR, virulent strain, epidemiology 
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Nucleocapsid interacts with NPM1 and protects it from proteolytic cleavage, enhancing cell 
survival, and is involved in PEDV growth 
 
Da Shi, Li Feng* 
National Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute , Harbin, China 
*Corresponding Author: fl@hvri.ac.cn 
 

Introduction 
Porcine epidemic diarrhea virus (PEDV) replicates in the cytoplasm of infected cells, but its nucleocapsid (N) protein 
localizes specifically to the nucleolus. The mechanism of nuclear translocation, and whether N protein associates with 
particular nucleolar components, is unknown.  

Results 
In this study, we confirm that a nucleolar phosphoprotein nucleophosmin (NPM1) interacts and co-localizes with the N 
protein in the nucleolus. In vitro binding studies indicated that aa 148–294 of N and aa 118–188 of NPM1 were required 
for binding. Interestingly, N protein importation into the nucleus is independent of the ability of NPM1 to shuttle between 
the nucleus and the cytoplasm. Furthermore, overexpression of NPM1 promoted PEDV growth, while knockdown of 
NPM1 suppressed PEDV growth. In addition, binding of N protein to NPM1 protects it from proteolytic degradation by 
caspase-3, leading to increased cell survival. Taken together, our studies demonstrate a specific interaction of the N 
protein with the host cell protein NPM1 in the nucleolus.  

Conclusion 
The results suggest potential linkages among viral strategies for the regulation of cell survival activities, possibly through 
an interaction of N protein with NPM1 which prevents its proteolytic cleavage and enhances cell survival, thus ultimately 
promoting the replication of PEDV.  

Keywords: PEDV, interaction, viral replication 
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A ultra-sensitive electrochemical sensor based on graphene oxide-Prussian blue modified 
glassy carbon electrode for PEDV detection 
 
Zhili Li*, Saeed elashram, Shujian Huang 
Collage of life science and Engineering, Foshan university 
*Corresponding Author: 335922432@qq.com 
 

Introduction 
A novel rapid, ultra-sensitive electrochemical sandwich immunosensor for rapid detection of porcine epidemic diarrhea 
virus (PEDV) was developed in the study.  

Materials and Methods 
Prussian blue/reduced graphene oxide/glassy carbon electrode was fabricated by electrochemical codeposition of 
graphene and Prussian blue and further modified with PEDV-monoclonal antibodies (MAbs) which electricity and biology 
has efficiently been improved to structure a novel immunosensor for PEDV via double antibody sandwich method. The 
cyclic voltammetry (CV) was carried out to characterize the electrochemical properties of different modified electrodes. 
The pH values and scan rate were optimized, the specificity, reproducibility, repeatability, precision, and stability were 
also evaluated.  

Results 
Under the optimal experimental conditions the research indicates that the immunosensor possesses a favorable liner in 
the concentration range of 10-9-10-5 �g/mL of PEDV, with a low detection limit of 2.5×10-9 �g/mL at a signal-to-noise ratio 
of 3. The composite membranes formed by codeposition of graphene and Prussian efficiently promote the delivery of 
electron on glassy carbon electrode, enhance the response signals and improve the sensitivity, specificity and stability of 
immunosensor.  

Conclusion 
The immunosensor was used successfully for PEDV determination and was well agreement with the PCR method. This 
novel method not only could be applied for PEDV, but also proved as a basic model of other immunosensors for toxic 
substances and pathogenic microorganisms detections.  

Keywords: immunosensor 
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Cellular proteome of genotype 4 swine hepatitis E virus ORF3 protein interacting with HEK 
293T cell 
 
Yamin Sheng, Yani Sun, Qizhong Lu, Qin Zhao*, En-min Zhou* 
Department of Preventive Veterinary Medicine, College of Veterinary Medicine, Northwest A&F University, Yangling, 
Shaanxi, China 
*Corresponding Author: qinzhao_2004@sina.com 
 

Introduction 
HEV is recognized as a zoonotic virus and pigs, wild boars and rabbits are the natural reservoir. Swine HEV, the first 
animal strain of HEV, can cross-species infection. The HEV ORF3 protein mainly involves in the viral pathogenesis to 
host. Therefore, screening the host factors interacting with swine HEV ORF3 protein will greatly promote the study on the 
viral pathogenic mechanism.  

Materials and Methods 
Overlap PCR was used to amplify the fusion fragment consisting of ORF3 and human IgG Fc genes. Then, the fusion 
fragment was cloned into the eukaryotic expression vector pCAGEN, while the vector only containing human IgG Fc gene 
as a negative control. The recombinant fusion and negative vectors were separately transfected into HEK 293T cells. 
After 48h of transfection, the cellular proteome interacting with the fusion protein and IgG Fc fragment was separately 
pulled out by co-immunoprecipitation (Co-IP) and sent to a biotechnology company for mass spectrometry identification.  

Results 
Compared with the IgG Fc fragment, LC-MC/MC results showed that the 293 proteins were exclusively pulled out by 
Co-IP using the ORF3 and Fc infusion fragment as bait protein. Gene Ontology and UniProt databases analysis showed 
that the 293 proteins mainly involved in cell-cell adhesion, translation and rRNA processing. Cellular component 
annotation revealed that these proteins were mainly located in extracellular exosome, membrane and cytosol. The KEGG 
database analysis revealed these proteins involve in protein processing in endoplasmic reticulum, ribosome, spliceosome 
and conduct functions of protein and poly (A) RNA binding. Signal pathway association and protein interaction analysis 
suggested that the swine HEV ORF3 protein mainly affected the cellular oxidative metabolism, energy release and lipid and 
carbohydrate metabolism and resulted in cell apoptosis.  

Conclusion 
Screening of cellular proteome interacting with swine HEV ORF3 protein indicated the protein may be involved in viral 
replication and pathogenesis to host.  

Keywords: swine HEV, hepatitis E virus, cellular proteome, HEV ORF3 protein 
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The role of wild boar in ASF spread in Eastern Europe and potential molecular markers for 
ASFV tracking 
 
Zygmunt Pejsak*, Grzegorz Wo�niakowski, Maciej Frant, Natalia Mazur 
Department of Swine Diseases, National Veterinary Research Institute, Pulawy, Poland 
*Corresponding Author: zpejsak@piwet.pulawy.pl 
 

Introduction 
The aim of this study was to came up with analysis of the European wild boar (Sus scrofa) as the main source of African 
swine fever (ASF) epidemic in Poland and other European countries. In spite of limited mobility of wild boars which are 
able to migrate 1-5 kilometers during the whole lifespan the main and unpredictable way of African swine fever virus 
(ASFV) spread is related to human activity. The recent events of uncontrolled occurrence of ASF cases in previously 
ASF-free areas in Legionowo as well as Ozarow Mazowiecki counties showed that the lack of awareness of people from 
Eastern neighboring countries may lead to the the disease transfer at the distances longer than 160 km. These ASF 
cases are currently located within the Kampinowski Park area where wild boar population cannot be strictly controlled. 
Therefore, the potential molecular markers which facilitate ASFV tracking may reveal the real source of infection in new 
geographical clusters of the disease.  

Materials and Methods 
Using Sanger’s nucleotide sequence analysis of 2 selected variable regions represented by EP402R and MGF505-2R 
genes we have previously shown on the basis of analysis of 67 ASFV that minor but remarkable genetic diversity might 
be observed suggesting slow but consistent molecular evolution of ASFV and the important role of these genes in 
modulation of interferon I production or hemadsorption phenomenon. These results were only partial and show the virus 
variability is below 0.8% per analyzed genomic region. To follow up our study the in-depth genomic analysis of the 
selected ASFV isolates from the territory of Poland has been conducted. Next-generation sequencing (NGS) was applied 
to compare 12 representative ASFV isolates originating from ASF outbreaks in pigs and cases in wild boars to find the 
possible molecular markers for identification of their origin and their potential spatio-temporal tracking.  

Results 
The obtained data suggest that the genetic variability of ASFV isolates are related to MGF505 and MGF360 gene families. 
The identity of ASFV genomes reached from 85.9 to 100%.  

Conclusion 
These observations might be further used for tracking of ASF viruses origin and to estimate the potential rate of ASFV 
evolution which circulates in wild boar population for more than 45 months.  

Keywords: African swine fever, wild boar, source of spread, next generation seq 
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Complete genome sequence and genetic variation of a porcine circovirus type 3 strain 
discovered in Beijing 
 
Ming Sun, Jun Ma, Mingming Qiao, Qiaorong Liu, Xinsheng Tian, Xinyan Yang, Shengyong Sun, Xizhao Chen* 
Beijing Anheal Laboratories Co., Ltd., Beijing, China 
*Corresponding Author: chenxizhao@anheal.com 
 

Introduction 
A porcine circovirus type 3 (PCV3) was detected from a commercial swine farm in Beijing with an outbreak of 
postweaning multisystemic wasting syndrome (PMWS) in nursery pigs. To investigate the genetic variation of prevalent 
PCV3 in China and provide the clues for better control of the spread of disease, we identified its complete genome 
sequence.  

Materials and Methods 
Based on PCV3 genome sequences obtained from NCBI GenBank, three paires of specific primers were designed and 
synthesized. The nucleotide sequences were amplified from eye and nasal secretions through reverse transcription-PCR 
(RT-PCR.) The cDNA fragments were inserted into pMD19-T vector and the complete genome sequence was obtained 
through sequencing. Sequence analysis were run on DNAstar and DNAMAN biosoftwares.  

Results 
The discovered PCV3 strain was named as PCV3/CN/BJ-YH2016 (GeneBank accession number: MG546667). The 
length of its genome is 2000 bp and the coding region includes three open reading frames (ORFs). Two of them encode 
replication-associated protein (Rep) and capsid protein (Cap), respectively. The homology between BJ-YH2016 and other 
30 submitted PCV3 genomic sequences in GenBank is from 98.6% to 99.3%. The Rep amino acid sequence has the 
highest homology (100%) with an American strain PCV3-US/MO2015 (KX778720) and the lowest homology (95%) with a 
Chinese strain PCV3/CN/Guangdong-SG1/2016 (MF589105) where there are 16 mutations mainly located between 
positions 5 to 23. The Cap amino acid sequence has 100% homology with an American strain 2164. There are a few 
mutations comparing to other PCV3 strains but at different positions, amongst which four mutations at position 24, 26, 56, 
100 comparing to PCV3-US/MO2015.  

Conclusion 
In conclusion, we identified the complete PCV3 genome sequence from a sick piglet with PMWS. The genomic sequence 
analysis would help us to come to a better understanding on PCV3 genetic variation and its epidemiologic feature.  

Keywords: porcine circovirus, genome, genetic variation 
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Coinfection modulates inflammatory responses, clinical outcome and pathogen load of 
H1N1 swine influenza virus and H. parasuis infections in pigs 
 
Malgorzata Pomorska-Mol*, Arkadiusz Dors, Krzysztof Kwit, Ewelina Czy�ewska-Dors, Zygmunt Pejsak 
Department of Swine Diseases, National Veterinary Research Institute, Pulawy Poland 
*Corresponding Author: mpomorska@piwet.pulawy.pl 
 

Introduction 
Respiratory co-infections are important factor affecting the profitability of pigs production. To date, little is known about 
the effect of coinfection with SIV and Hps on the disease severity, inflammatory response and the role of Hps in the 
induction of pneumonia in the absence of other respiratory pathogens. We investigated the influence of SIV and Hps 
coinfection on clinical course, inflammatory response, pathogens shedding and load at various time points following 
intranasal inoculation.  

Materials and Methods 
All co-infected pigs had fever, while in single inoculated pigs fever was observed only in part of animals. Necropsy 
revealed lesions in the lungs all SIV-inoculated and co-inoculated pigs, while in Hps-single inoculated animals only 1/11 
pigs revealed gross lung lesions. The SIV shedding was the highest in co-inoculated pigs. There were no differences 
between Hps-single inoculated and co-inoculated groups with regard to Hps shedding. The significant increase in Hps 
titre in the lung has been found only in co-inoculated group. All APP increased after co-infection. In single-inoculated 
animals various kinetics of APP response has been observed. The lung concentrations of cytokines were induced mostly 
in SIV+Hps pigs in the apical and middle lobe. These results correlated well with localization of gross lung lesions.  

Results 
The results revealed that SIV increased the severity of lung lesions and facilitated Hps replication in the porcine lung. 
Furthermore, Hps influenced the SIV nasal shedding. Enhanced Hps and SIV replication, together with stronger 
inflammatory response contributed to a more severe clinical signs and stronger, earlier immune response in co-inoculated 
animals. Single-Hps infection does not produced significant pneumonic lesions but it should be in mind that other strains 
of Hps may produce lesions different from that reported in the present study. 

Conclusion  
This work was supported by The National Science Centre (DEC-2014/13/B/NZ6/02566).  

Keywords: pigs, respiratory co-infec, disease severity, immunity, pathogen shedding 
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Metagenomics for the study of virome diversity in piglets with porcine respiratory disease 
complex (PRDC) 
 
Sinan Qin, Bin Zhang * 
College of Life Science and Technology, Southwest Minzu University, Chengdu, China 
*Corresponding Author: binovy@sina.coml 
 

Introduction 
Porcine respiratory disease complex (PRDC) is a multifactorial and complex disease that causes severe acute respiratory 
infections and eventually leads to huge economic losses in the pig industry. The viral pathogens played a vital role in the 
development and outcome of PRDC. As a high-throughput sequencing technology, viral metagenomics has been proven 
to be a powerful tool to investigate the virome associated with complex disease syndromes and identify large number of 
known and novel viruses. In the present study, we utilized viral metagenomics to investigate the viral diversity in piglets 
with PRDC.  

Materials and Methods 
The 26 of serum, nasal swabs and lungs of diseased piglets were collected from the 11 intensive commercial farms 
erupted acute respiratory disease in China.  

Results 
By deep sequencing, the 17 mammalian viruses were discovered in two pooled serum and nasal swab from 26 piglets 
with PRDC, in order of abundance of read sequence, PPV-6, PPV-3, PPV-5, PPV-4, PRV, PPV-2, TTSuV-1b, PBoV-3, 
PCV-2, TTSuV-1a, kobuvirus, PAstV, PBoV-1, PRRSV, PBoV-5, pigSCV and PCMV. The novel genotypes of PPV-2, 
PPV-3, PPV-5, PPV-6 and PCV-2 were discovered by de novo assembly. The prevalence of each virus and multiple virus 
co-infections were confirmed form lungs in piglets with respiratory symptoms by PCR. A mean of 7.7 different viruses 
were shed in piglets with PRDC, and up to 12 distinct viruses were in fact co-infected in one piglet, at least 5 distinct 
viruses. The co-infection of PCV-2 and PRRSV had a high prevalence in piglets, which were further confirmed to be the 
most important pathogens that cause PRDC. Furthermore, the complete and partial genomes of multiple novel genotypes 
of PPV-2, PPV-3, PPV-5 and PCV-2 were generated and phylogenetially analyzed from the lung samples of piglets.  

Conclusion 
Hence, these results provided a more comprehensive understanding of the viral communities and prevalence in piglets 
with PRDC in China.  

Keywords: PRDC, viromes, metagenomics, co-infection 
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An intradermal PCV2 vaccine improves average daily weight gain and carcass quality 
reduces PCV2-viremia mortality and antibiotic consumption 
 
Kerstin Fiebig1, Gunnar Ernst*2, Robert Tabeling*1, Jasmin Mischok*1 
1 Intervet Deutschland GmbH, MSD Animal Health Unterschleißheim, Germany 
2 Vetpractice Ernst / Densdorf, Süderbarup, Germany 
*Corresponding Author: denstorf.ernst@web.de 
 

Introduction  
Porcine respiratory disease complex (PRDC) and viremia in late fattening pigs contributes to extended lung lesions, 
reduced daily gains and increased antibiotic use. The following investigation was conducted to show efficacy of an 
intradermal PCV2-vaccine on production parameters after an acute PCV2 infection under field conditions in Germany.  

Materials and Methods  
This field trial was done in a closed herd with 2,000 sows and a three-week production system in North Germany. The 
herd was classified as high health and PRRS unsuspicious. Sows were routinely vaccinated against Ery, Parvo and 
Influenza, while piglets were non-vaccinated. In October 2016, an acute PCV2-infection occurred with high PCV2-viremia 
but without typical clinical PCV2-signs like PDNS. A piglet vaccination with an intradermal PCV2 vaccine (Porcilis®PCV ID) 
was immediately implemented at 21 days of age.  

Results  
A significant reduction of PCV2-viremia in vaccinated animals was observed (from 107.43 PCV2 DNA/μL serum to 
101/μL serum). Vaccinated animals had an improved average daily weight gain (from 1,014 g/day non-vaccinated and 
affected piglets to 1,050 g/day vaccinated animals). Mortality rate in fattening decreased from 3.7% during the acute 
PCV2-outbreak to 1.3% in PCV ID vaccinated groups. The number of antibiotic treatments was also reduced from 7.8% 
to 0.6%. Since the introduction of the PCV2 vaccination, the proportion of medium to high grade pleurisies dropped from 
3% to 0.5%.  

Conclusion  
PCV2 infections can occur even in high health herds with high biosecurity standards. Based on this field trial, intradermal 
PCV2 vaccination of piglets further improved the already excellent performance parameters and carcass quality. In 
addition, the intradermal PCV2-vaccine effectively reduced PCV2 viremia and antibiotic use under field conditions in 
Germany.  

Keywords: PCV2, intradermal, vaccine 
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Case report of a suspected lack of efficacy of PCV2 vaccination, solved by control of 
vaccination compliance 
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2 Boehringer Ingelheim GmbH, Basle, Switzerland 
3 bioScreen EVDMC GmbH, Hanover, Germany 
4 Boehringer Ingelheim RCV GmbH & Co KG, Vienna, Austria 
*Corresponding Author: frank.schreiber@boehringer-ingelheim.com 
 

Introduction 
Vaccination is the preferred measure to control PCVDs. However, compliance with correct handling and administration of 
vaccines is crucial for efficacy. The objective of this case was to investigate a suspected lack of efficacy and to follow-up 
after correct handling and administration of the vaccine.  

Materials and Methods 
Early 2016 a Swiss fattening farm reported increased wasting, diarrhoea and treatment failures. The farm keeps 700 
fattening pigs from a single source in continuous flow. Pigs are vaccinated against PCV2 at 2-3 weeks of age (woa). A 
diagnostic work-up was initiated to clarify a possible vaccine failure. For that, 2 pigs (16 woa) showing clinical signs were 
necropsied. Additionally, 20 clinically affected pigs at 13-15 and 20 woa (10 each) and 10 healthy pigs at 13-15 woa were 
blood sampled in April. As a follow-up investigation 15 pigs each, all clinically healthy, were blood sampled in July (23 
woa, re-vaccinated at placement) and in September (15 woa, controlled vaccination at 3 woa). All blood samples were 
analysed for PCV2 by qPCR (in-house) and by ELISA (INGEZIM CIRCOVIRUS IgG/IgM ELISA, Ingenasa, Spain). 
Additionally, mortality was compared between 2016, including the period with clinical problems, and Jan.-June 2017.  

Results 
March/April: both pigs necropsied were diagnosed with PCV-SD. Three/Six serum pools (pooled by 5) were positive for 
PCV2 by qPCR, all from clinically affected pigs. Twenty-three/30 pigs were positive for IgM. July/September: clinical signs 
dissolved. None of the samples were positive for PCV2 by qPCR or for IgM. Mortality dropped from 3.31% in 2016 (58% 
lost between Jan. and March) to 0.69% in 2017.  

Conclusion 
In the present case PCVD was diagnosed in a fattening herd despite vaccination. However, re-vaccination at placement 
as well as controlled vaccination before weaning, both compliant with the label instructions, prevented PCVD in the 
fattening pigs.  

Keywords: PCV2, vaccination, diagnostic, compliance 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 424 

-023 

Seroprevalence of atypical porcine pestivirus causing congenital tremor in suckling pigs 
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Introduction  
In the last three years, several cases of congenital tremor in piglets have been associated with atypical porcine pestivirus 
(APPV). Only limited information is available about prevalence at herd level. Therefore, the aim of this study was to 
determine the within-herd prevalence of APPV infection in a subclinically infected sow herd in Switzerland and to analyse 
associations between serological status and the age of the pigs, litter number and days after last insemination.  

Materials and Methods  
In a closed sow herd blood samples from all sows aged 180 days or older (n=125) and six boars were collected. A total of 
131 samples were examined applying an APPV RT-PCR targeting the NS3 and NS4B encoding regions of APPV and an 
indirect APPV-specific ELISA. The APPV ELISA results were classified in low (S/P value �0.5), intermediate (S/P 
value=0.5–1) and high reactive (S/P value >1.0).  

Results  
In 53.4% of the samples S/P values >1.0 were determined, 39.7% showed an intermediate reactivity and only 6.9% 
samples showed low reactivity, i.e. were sero-negative. Significant associations between the S/P values and the age of 
the pigs (P<0.001), the litter number (P<0.001) and the days after last insemination (P=0.0075) were observed. None of 
the serum samples, analysed in pools of five, were positive for specific genome fragments of APPV as determined by 
RT-PCR.  

Conclusion  
The results indicate that this sow herd was endemically infected with APPV, although viremia was detected in none of the 
adult pigs. This might explain the absence of clinical signs in suckling pigs of this herd. A potential reinfection and spread 
of APPV in this sow herd might be due to APPV positive semen from a commercial boar studs or introduction of 
APPV-positive animals in the absence of specific clinical signs.  

Keywords: APPV, serology 
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Construction and manipulation of an infectious bacterial artificial chromosome clone for 
pseudorabies virus variant strain JS-2012 
 
Tao Wang, Wu Tong, Guangzhi Tong, Hao Zheng* 
Department of Swine Infectious Diseases, Shanghai Veterinary Research Institute, Chinese Academy of Agricultural 
Sciences, Shanghai 200241, China 
*Corresponding Author: haozheng@shvri.ac.cn 
 

Introduction 
Since late 2011, a pseudorabies virus (PRV) variant with increased virulence to old pigs has caused outbreaks and great 
economic losses to the pig industry of China. The genetic basis for the enhanced pathogenicity of PRV variant was 
unclear. Bacterial artificial chromosome (BAC) technology is an invaluable tool for manipulating herpesvirus genome to 
study the biology and pathogenesis of herpesviruses. It was urgent to develop a BAC clone of PRV variant suitable for 
studying pathogenesis.  

Materials and Methods 
Using homologous recombination and Cre/LoxP recombination, a BAC vector was inserted downstream of the gG open 
reading frame (ORF) of PRV variant strain JS-2012. The circular genome of the recombinant virus rJS2012-BAC was 
extracted from infected Vero cells and transformed into Escherichia coli DH10B, generating the BAC clone pBAC-JS2012. 
The reconstituted viruses were generated by transfecting pBAC-JS2012 into Vero cells. The virulence of the reconstituted 
BAC excision virus was compared with the parent strain JS-2012 by infecting mice. The expressions of genes upstream 
and downstream of exogenous sequences in the reconstituted viruses were detected by qRT-PCRs. The galK selection 
system was adopted to manipulate the BAC clone pBAC-JS2012 in E. coli.  

Results  
An infectious BAC clone containing the complete genome of the PRV variant strain JS-2012 was developed. The 
reconstituted BAC-excision virus vJS2012L from pBAC-JS2012 exhibited similar growth properties and virulence to 
wild-type virulent JS-2012. BAC sequences decreased the expression level of gG in the reconstituted virus vJS2012B, 
while the loxP had no effect on the expression level of gG in the reconstituted BAC-excision virus vJS2012L. A 
gI/gE-deleted virus vJS2012- gE/gI was rapidly developed with pBAC-JS2012 and galK selection system.  

Conclusion  
The BAC clone, pBAC-JS2012 retained the same virulence as its parent strain and was easily manipulated using a galK 
system, which would facilitate studying enhanced pathogenicity of PRV variant and other studies on PRV.  

Keywords: pseudorabies virus, BAC 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 426 

-029 

Large scale examination of PCV2-genotype distribution in fattening pigs in Germany, the 
Netherlands and Switzerland 
 
Matthias Eddicks1, Robert Fux*2, Gerald Reiner*3, Herrmann Willems*3, Xaver Sidler*4, Dolf Kümmerlen *4, Kerstin 
Fiebig*5, Melanie Sno*6, Katharina Ratzke*1, Mathias Ritzmann*1 
1 Clinic for swine, Oberschleißheim, Germany 
2 Institute of virology, LMU, Munich, Germany 
3 Clinic for swine, JLU, Gießen, Germany 
4 Clinic for swine, Zurich, Switzerland 
5 Intervet Deuschland GmbH MSD Animal Health, Unterschleißheim, Germany 
6 MSD Animal Health, Boxmeer, The Netherlands 
*Corresponding Author: Robert.Fux@micro.vetmed.uni-muenchen.de 
 

Introduction  
After a PCV2-genotype shift in 2004-2006 from PCV2a to PCV2b, PCV2d has become the predominating 
PCV2-genotype in clinical PCVD cases. Furthermore, PCV2e and PCV2f were also described recently. To evaluate the 
distribution and occurrence of different PCV2-genotypes in Germany (GER), The Netherlands (NL) and Switzerland (CH), 
we examined blood samples from different health screening programs from fattening pigs between 16-20 weeks of age.  

Materials and Methods  
In total 91 farms with no clinical signs of PCVD were included in this examination (GER: 59 farms, 1680 samples; NL 20 
farms, 175 samples; CH 12 farms, 257 samples). All samples were examined in a pool of five by q-PCR for PCV2 DNA. 
In case of a positive pool, single examination was done. Positive serum samples were further analyzed by whole genome 
sequencing.  

Results  
From 47 farms (GER: 24; NL: 18; CH: 5), 136 complete PCV2-genome sequences were obtained. Out of the 47 farms, 
42.5 % were positive for PCV2a, 42.5 % positive for PCV2b, 6.4 % positive for PCV2a+PCV2b, 4.3 % positive for PCV2d 
and 4.3 % positive for PCV2b and PCV2d. Other PCV2-genotypes were not detected. In all three countries, PCV2a 
strains belonged to the clade PCV2a-2D (GER: 12 farms; NL: 5 farms; CH: 5 farms). Concerning PCV2b, the clades -1A 
and -1B were both found in GER (6 farms: PCV2b-1A; 4 farms: PCV2b-1B) and NL (8 farms PCV2b-1A; 8 farms 
PCV2b-1B). PCV2d was detected in GER (3 farms) and NL (1 farm). PCV2b and PCV2d were not detected in CH serum 
samples.  

Conclusion  
Despite the reported genotype shift in 2004, PCV2a is still present in a high proportion in the GER, NL and CH domestic 
pig population. Although PCV2d is the most prevalent PCV2-genotype in cases of PCVD, the overall prevalence of 
PCV2d in the domestic pig population in the included countries seems rather low. Interestingly, all PCV2a strains were 
assigned to the clade PCV2a-2D whereas concerning PCV2b, PCV2b-1A and PCV2b-1B were equally distributed in GER 
and NL farms.  

Keywords: genotype, PCV2 
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Significant reduction of PCV2-viraemia and improvement of production parameters 
following vaccination with a ready-to-use PCV Mhyo vaccine 
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*Corresponding Author: Andreas.Lamminger@t-online.dee 
 

Introduction  
In order to improve animal welfare and production processes, one-shot vaccines that are as effective as separate 
vaccination schemes, have been developed. The aim of the field trial was to compare efficacy of a combination 
PCV-Mhyo vaccine against another conventional PCV / Mhyo vaccine by measuring PCV2-virus reduction and production 
parameters under field conditions.  

Materials and Methods  
The study was done in a farrow-to-finish farm in Southern Germany. Piglets from 3 farrowing groups were randomly 
assigned to three groups: 142 piglets in group A were vaccinated with Porcilis® PCV M Hyo, 142 piglets in group B 
received CircoFLEX®/MycoFLEX® and 143 piglets in group C were left untreated. All piglets were weighed 3 times in 
regular intervals and blood samples were collected from 10 % of the animals before vaccination (T0) and in the middle of 
finishing (T1) to assess PCV2 viremia.  

Results  
PCV2-viraemia was significantly reduced in both vaccinated groups compared to the control group. At time T0, no PCV2 
DNA could be detected. The average PCV2 antigen levels in group A at time T1 were significantly lower compared to the 
control group (P>0.0001) and numerically lower than group B (not significant P=0.1979). Average daily weight gain during 
the finishing period was significantly higher in group A (724 g) compared to group C (692 g; P=0.028) and group B (713 g; 
P=0.0311). The Group A animals grew more uniformly than Group B and C animals, resulting in fewer fattening days.  

Conclusion  
The results supported an acute PCV2-field infection during the study. Vaccination with a PCV Mhyo RTU vaccine 
effectively reduced PCV2-viremia and improved ADWG under field conditions. Since introduction of the vaccine, the 
animals are growing more uniformly and have improved health status.  

Keywords: viraemia, improvement, PCV2, improvement 
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Introduction  
Although the efficacy of a new vaccine is thoroughly proven prior to being marketed, follow-up on efficacy after 
large-scale use in the field is important. The aim of this Danish historical study was to evaluate the effect of Porcilis® PCV 
M Hyo during the weaning period.  

Materials and Methods  
Retrospectively, production data like mortality, feed conversion rate (FCR) and average daily gain (ADG) were collected 
from Danish weaning herds vaccinated with Porcilis® PCV M Hyo. Data from one year prior to initiation of vaccination 
was compared to data from one year after fully-implemented vaccination. The intermediate period (six months), where the 
herds contained both vaccinated and non-vaccinated pigs, was omitted from the dataset. Also, herds that experienced 
severe disease outbreaks with other pathogens or disease clearances (mainly with PRRS) during the study period (2.5 
years) were excluded.  

Results  
Twenty Danish herds totally producing 650,000 pigs per year were included in the data set. On average, mortality and 
FCR decreased by 0.4% (P=0.01) and 0.06 feeding units/kg (P=0.07), respectively, and ADG increased by 5 g (P=0.83). 
This improved productivity has a value of €0.5. Of the 20 herds, 12 herds previously used another PCV2 vaccine, 
whereas 8 herds did not previously vaccinate against PCV2. For these two sub-groups, the improvements in productivity 
corresponded to €0.3 and €1, respectively.  

Conclusion  
The historical study design does not allow for distinguishing the effect of vaccination from the effect of time. Opposed to 
most parallel studies, however, a historical design allows for the inclusion of a large number of observations, adding 
power to the study at a different level. The improved productivity following vaccination, coinciding with an unchanged 
productivity during the same period at a national level, supports an economical benefit of Porcilis® PCV M Hyo already in 
the weaning period.  

Keywords: PCV2, M. Hyopneumoniae, vaccination, feed conversion rate, mortality 
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Prokaryotic expression and immunogenicity analysis of epitope domain of NSP2 of porcine 
reproductive and respiratory syndrome virus 
 
Dong Li* 
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*Corresponding Author: 1239841613@qq.com 
 

Introduction 
This experiment was conduced to express and purify the recombinant NSP2 protein of PRRSV.  

Materials and Methods 
The NSP2 gene was amplified using PCR method, and then it was subcloned into pET-28a(+) vector and expressed in 
E.coli.  

Results 
The molecular weight of the recombinant protein was 29 ku. The result of SDS-PAGE indicated that the expression 
efficiency of the recombinant protein was induced by 1 mmol/L IPTG for 8h at 37 . Western blotting result showed that 
the recombinant protein had high immunogenicity and could be recognized with positive serum of PRRSV.  

Conclusion 
In this study, we expressed and purified the recombinant NSP2 protein of PRRSV, and the results laid the foundation for 
the further development of ELISA methods coated with NSP2 protein.  
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Introduction  
PCV2 and M.hyo vaccines are standard measures and widely used to control PCVD and porcine respiratory disease 
worldwide. In China, the first mixing claim for the combined use of Ingelvac CircoFLEX and Ingelvac MycoFLEX 
(FLEXcombo) was approved in early 2017. The objective of this study was to determine production parameters i.e. ADG 
and mortality of pigs that were vaccinated with separate vs combination of the mixable PCV2 and M. hyo vaccine 
combination.  

Materials and Methods  
The field observation was conducted in a 4,000 sow farm in Henan, China. The sow herd was stable for PRRSv. Piglets 
were weaned at 27-29 days of age. Age at slaughter is around 165 days old. PCV2 and Mycoplasma were vaccinated at 
21 days old and the average wean-finish mortality was around 5%. Since the new launch of the mixing claim in China, 
farms have decided to try the new vaccine concept from separate injection to mixing injection from early March 2017 
onward. The first batch of piglets that was vaccinated with FLEXcombo was marketed on late July 2017. 
In total 4,128 pigs of 12 weekly consecutive batches were evaluated. 6 batches of 1,998 pigs which were marketed 
during May-July 2017 were vaccinated with separate injection. The other group (FLEXcombo) of 6 batches of 2,130 pigs 
that were marketed from July to September 2017. Wean-finish performance such as average daily weight gain (ADG) and 
mortality rate were observed. T-test was used for statistical analysis for ADG and Chi square test for mortality rate.  

Results  
The overall ADG in group 2, which was vaccinated with FLEXcombo, was 24.5 g/day higher than in group 1 group (823.9 
and 799.4 respectively, P<0.05). However the weaning weight in mixing group was also significant higher (8.08 vs 7.15 
kg respectively) Wean-finish mortality and culling between both groups was also different (5.38 vs 3.33%, P<0.05). The 
development of mortality and culling rate over time were similar in both groups. 

Conclusion  
In this large scale field observation, pigs vaccinated with the freshly mixed vaccine combination FLEXcombo had higher 
ADG and lower mortality compare to the animals which received the same vaccines in separate injections. The results 
obtained reassure that Ingelvac CircoFLEX and Ingelvac MycoFLEX can be freshly mixed without compromising vaccine 
efficacy.  

Keywords: PCV2, M.hyo, vaccine 
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Introduction  
The objective of this trial was to compare the effects of the needle-free IDAL vaccination and the conventional 
needle-syringe vaccination procedure on average daily gain (ADG) and rectal temperature of weaned piglets.  

Materials and Methods  
A total of 339, 28 day old piglets were distributed in 3 study groups: i) vaccinated with Porcilis® PCV ID intradermally with 
IDAL (IDAL); ii) vaccinated with Porcilis® PCV intramuscularly (IM); iii) control, managed identically but not vaccinated 
(Control). At the time of vaccination, all pigs were picked up by their hind legs and vaccinated according to the treatment 
(control pigs were touched with the hand).  
Rectal temperature and body weight were measured on 84 animals. Rectal temperature was assessed on day 0 (pre-), 
+1 (+28h), +2 (+42h) and +21. Piglets were weighed on day 0 and day +21 after vaccination. Rectal temperature and 
ADG were tested using the MIXED procedure in SAS. The model included the main effect of the treatment (2 levels) and 
the initial level at day 0 as the covariate.  

Results 
Rectal temperature was not significantly different between treatments at +28 hours (Control = 39.4±0.47 , IDAL = 
39.4±0.44 , IM = 39.5±0.41 ; P = 0.83); at+42 hours (Control = 39.3±0.35 , IDAL = 39.1±0.49 , IM = 
39.2±0.44 ; P = 0.15); and 21 days post-vaccination (Control = 39.9±0.35 , IDAL = 39.8±0.53 , IM = 39.7±0.32 ; 
P = 0.15). The ADG at day 21 did not differ significantly (P = 0.45) between treatments (Control = 440 g/day, IDAL = 420 
g/day, IM = 440 g/day).  

Conclusion 
The vaccination method and vaccination procedure did not affect rectal temperature or ADG, demonstrating that Porcilis® 
PCV and Porcilis® PCV ID are safe vaccines.  

Keywords: intradermal, vaccination, PCV, needle free, IDAL 
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Introduction 
Piglets within breeding herds maintain and at weaning, transmit influenza A virus (IAV) to growing farms. In this study, we 
assessed the impact of maternally-derived antibodies (MDA) at weaning on influenza infection dynamics and parameters 
in nursery pigs. The effect of the infection dynamics was also evaluated on influenza clinical signs (sneezing and 
coughing) and average daily weight gain.  

Materials and Methods 
Three hundred one weaned pigs from 10 different cohorts originating from one breeding herd were tested individually and 
weekly during 7 weeks post weaning. Nasal swabs were tested by RT-PCR, sera were tested by hemagglutination 
inhibition (HI) and data analyzed using mixed logistic regression models.  

Results 
The same H1 delta 2 viruses were detected in the breeding and nursery farms. There were 4 patterns of IAV infection 
based on prevalence and MDA levels at weaning. The first pattern had high IAV prevalence (97%-100%) and low 
seroprevalence (<5%) at weaning with a subsequent rapid decline of infection and low seroconversion after weaning. The 
second pattern also had high IAV prevalence and low seroprevalence at weaning, a rapid decline of infection, and a 
recurrent infection four weeks later with the corresponding seroconversion after the second infection. The third pattern 
had IAV prevalence at weaning between 7% and 57% and high seroprevalence (-80%) with 2 peaks of infection 
afterwards, 1 week after weaning and 4-5 weeks later. Seroprevalence decayed to low levels (-5%) at the end of the 
nursery. In the fourth pattern, there were no IAV positive pigs at weaning and seroprevalence was high (-80%) although 
few pigs tested positive at different weeks after weaning. Seroprevalence also decayed over time. Reproductive ratios (R), 
which were calculated for patterns 2 and 3, ranged from 3.4 to 30.8. There were no significant associations between 
these infection patterns and average daily weight gain or clinical signs.  

Conclusion 
In summary, groups of weaned pigs with different combinations of prevalence and MDA had distinct influenza infection 
patterns that likely reflect field situations. Our results indicate that strain-specific MDA reduce influenza infections at 
weaning and in the nursery. Our study serves as guidance for sow vaccination strategies implementation in breeding 
herds.  

Keywords: maternal antibodies, transmission, nursery pigs, clinical signs, performance 
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Novel approaches for influenza surveillance in swine breeding herds 
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Introduction 
Surveillance of influenza A virus (IAV) is central to the control of influenza in pigs. However, routinely and readily 
detecting influenza infections can be challenging. The objective of this study was to determine the most sensitive 
sampling strategy to detect and isolate IAV in piglets at weaning.  

Materials and Methods 
The strategies evaluated were nasal swabs (NS), nasal wipes (NW), oropharyngeal swabs (OS), oral fluids (OF), 
surfaces wipes (SW), sow udder skin wipes (UW), airborne particle deposition wipes (APD) and air. Sampling was 
conducted in piglets prior to weaning or their environment in 6 breeding herds. All samples were tested by IAV matrix 
gene rRT-PCR. A subset of rRT-PCR positive samples were cultured in MDCK cells. The optimum sample type for IAV 
detection was identified using McNemar test.  

Results 
IAV was detected in 4 out of 6 breeding herds. In these IAV positive herds, 78% (31/40) of OS, 55% (22/40) of NS and 
53% (21/40) of NW were rRT-PCR positive (P=0.012). 78% (31/40) of UW were positive compared with 60% (24/40) of 
SW and 86% (6/7) of OF. IAV was detected in 100% (40/40) of air samples compared with 88% (35/40) of APD. IAV was 
isolated from 78% (40/51) of OS, 63% (34/54) of NS, 65% (37/57) of NW, 48% (10/21) of SW, 75% (18/24) of UW, 17% 
(1/6) of OF, 29% (7/24) of APD and 34 (9/26) of air samples. Use of UW and OS significantly increased the likelihood of 
detecting IAV by rRT-PCR compared to NS (baseline category) (P<0.01).  

Conclusion 
In this study, OS was the optimum sample type for both detecting and isolating IAV from pigs. UW of lactating sows was 
also a sensitive method to identify positive litters and yielded viable IAV. This study provides new information on sampling 
approaches to detect influenza in breeding herds.  

Keywords: surveillance, influenza, sampling, pigs, udder wipe 
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Introduction 
Influenza A virus (IAV) transmission in pigs occurs mainly by direct contact with virus-laden secretions and exposure to 
infectious aerosols and contaminated materials. However, less is known about indirect IAV transmission in piglets during 
lactation. We have isolated viable IAV from the udder skin of lactating sows which suggests that skin is a suitable surface 
for IAV survivability and may facilitate IAV subsequent transmission. The objective of this study was to determine if IAV 
infection of piglets could occur after contact with IAV contaminated skin of lactating nurse sows.  

Materials and Methods 
Two IAV-negative pregnant sows gave birth in separate farrowing rooms at the University of Minnesota experimental 
animal research facilities. Post-farrowing, Sow 1 and her piglets were intranasally inoculated with 105 TCID50/mL of 
A/swine/Iowa/MT_12_07_1920/2012 H1N1 IAV. Infection was confirmed in Sow 1 and her piglets with nasal swabs (NS), 
oropharyngeal swabs (OP) and udder skin wipes (UW) by positive rRT-PCR detection of the IAV matrix gene. Sow 2 and 
all her piglets remained IAV negative on NS, OP, and UW post-farrowing. In order to assess transmission from the 
positive nurse sow to negative piglets, positive Sow 1 was moved into a clean room and adopted all the negative piglets 
from Sow 2 to mimic nurse sow piglet adoption. All piglets and sows were sampled daily post-movement.  

Results 
All adopted piglets became IAV positive after nursing positive Sow 1.  

Conclusion 
These findings confirm the IAV infection of piglets through indirect contact with infected sow udder skin. The results 
highlight the potential role of nurse sows on IAV transmission in swine breeding farms during the lactation period.  

Keywords: transmission, influenza, sow, udder skin, piglet 
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Detection and phylogenetic analyses of spike genes in porcine epidemic diarrhea virus 
strains circulating in China in 2016-2017 
 
Xinsheng Liu, Yuzhen Fang, Peng Zhou, Yonglu Wang, Yongguang Zhang* 
State Key Laboratory of Veterinary Etiological Biology, Lanzhou Veterinary Research Institute, Chinese Academy of 
Agricultural Sciences, Lanzhou, China 
*Corresponding Author: zhangyongguang@caas.cn 
 

Introduction 
Large-scale outbreaks of porcine epidemic diarrhea (PED) have re-emerged in China in recent years. However, little is 
known about the genetic diversity and molecular epidemiology of field strains of PED virus (PEDV) in China in 
2016-2017.  

Materials and Methods 
To address this issue, in this study, 116 diarrhea samples were collected from pig farms in 6 Chinese provinces in 
2016-2017 and were detected using PCR for main porcine enteric pathogens, including PEDV, porcine deltacoronavirus 
(PDCoV), porcine transmissible gastroenteritis virus (TGEV) and porcine kobuvirus (PKV). In addition, the complete S 
genes from 11 representative PEDV strains were sequenced and analyzed.  

Results 
PCR detection showed that 52.6% (61/116) of these samples were positive for PEDV. Furthermore, sequencing results 
for the spike (S) genes from 11 of the epidemic PEDV strains showed 93-94% nucleotide identity and 92-93% amino acid 
identity with the classical CV777 strain. Compared with the CV777 vaccine strain, these strains had an insertion (A133), a 
deletion (G155), and a continuous 4-amino-acid insertion (56NNTN59) in the S1 region. Phylogenetic analysis based on the 
S gene indicated that the 11 assessed PEDV strains were genetically diverse and clustered into the G2 group.  

Conclusion 
These results demonstrate that the epidemic strains of PEDV in China in 2016-2017 are mainly virulent strains that 
belong to the G2 group and genetically differ from the vaccine strain. Importantly, this is the first report that the samples 
collected in Hainan Province were positive for PEDV (59.2%, 25/42). To our knowledge, this study presents the first 
report of a virulent PEDV strain isolated from Hainan Island, China. The results of this study will contribute to the 
understanding of the epidemiology and genetic characteristics of PEDV in China.  

Keywords: PEDV, phylogenetic analysi, spike gene, China 
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Evaluation of senecavirus A transmission in mice under experimental conditions 
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Introduction 
Senecavirus A (SVA) is a RNA virus in the family Picornaviridae. SVA has recently been identified as causative agent of 
vesicular lesions and increased neonate mortality in swine. SVA neutralizing antibodies and nucleic acids have been 
reported in mouse samples from swine facilities. The objective of this study was to evaluate transmission of SVA in 
experimentally infected mice.  

Materials and Methods 
To evaluate mice strain susceptibility, ten 8-week-old mice (BALB/c, SWISS, SJL/J, and C57BL/6) and 4-week-old mice 
(SCID) were inoculated subcutaneously (SC) in the rear left foot pad with 100 μL of SVA at 109 TCID50/mL. Transmission 
was evaluated by adding 1 mock inoculated mouse to each cage and held throughout the study (14 dpi). Intraperitoneal 
(IP), intranasal (IN), and SC routes of inoculation were assessed infecting 10 BALB/c mice per group and evaluated for 
28 dpi. In all experiments, mice were monitored every 6 hours for the first 72 hours post-infection and daily thereafter. 
Body weight, clinical signs and virus shedding in feces were collected daily from individual mice. Blood and a full set of 
tissues (brain, heart, lung, liver, spleen, kidney, and intestine) were collected for viral detection by PCR and 
histopathology.  

Results 
No differences in clinical signs were observed amongst strains and treatments. Except for SCID and control animals, all 
infected and sentinel mice developed SVA IgG response. Viral RNA was detected in all tissues from directly inoculated 
mice at 14 dpi, regardless mice strain. Different levels of viral shedding in feces were observed in infected mice. Sentinel 
animals had inconsistent shedding between 5 to 10 dpi. Viremia was transient and peaked 3 dpi. Mice inoculated SC and 
IP but no IN become viremic (peak at 3 dpi), and presented a similar antibody response and shedding pattern.  

Conclusion 
SVA caused subclinical infection in mice and induce seroconversion. Viral shedding in sentinel mice supports previous 
observations that mice could be a reservoir or vector of SVA in swine herds.  

Keywords: senecavirus, picornavirus, transmission, mouse 
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Sow colostrum antibody titers against classical swine fever virus in 36 farrow to finish 
farms in the Philippines 
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1 Virbac, France 
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3 Biochek, The Netherlands 
*Corresponding Author: eric.bousquet@virbac.com 
 

Introduction 
This study was done to assay antibody titres of colostrum against Classical Swine Fever Virus (CSFV) from a 
representative number of farms in the Philippines where CSFV is endemic.  

Materials and Methods  
Colostrum samples were taken from 563 sows at farrowing in 36 farrow to finish farms located in Luzon and Mindanao 
regions. Samples were stored frozen pending assay by an Elisa method for titration of antibodies against CSFV E2 
protein (BioChek®). After thawing, samples were diluted to 1:3 before being processed. Results were expressed as the 
Sample to Positive control ratio (S/P ratio), a S/P value of 0.5 or greater being considered as positive. Two way analysis 
of variance was done on S/P ratio with either sow parity and farm or sow parity and farm size (less or more than 1000 
sows) as fixed factors. Homogeneity of variances was tested by Bartlett’s test.  

Results  
S/P ratio ranged between 0.01 and 3.98, 4.4% of samples having a value below 0.5. An effect of parity was noticed, 
mean S/P ratio declining from 2.0 to 0.8 from parity 1 to 11 (P<0.05). Mean S/P ratio was higher in large farms (P<0.05). 
Means and variances were significantly different between farms, coefficients of variation ranging from 19% to 104%.  

Conclusion  
Assays were done by an Elisa method previously correlated with the reference seroneutralisation method. The S/P ratio 
of 0.5 in piglet serum was shown as protective against infection but also interfering with vaccination efficacy. Previous 
trial showed a correlation between 1:3 colostrum dilution and 1 week piglet serum titre. Thus the current data show a 
protection of most litters from maternally derived antibodies but also a potential interference with vaccination efficacy. 
Variability of colostrum titre depended also on farm. The assay of antibody titres in colostrum against CSFV appears as a 
valuable alternative to serum serological profiles for the optimisation of vaccination program adapted to local 
epidemiological situation.  

Keywords: colostrum, sow, hog cholera, vaccination, piglet 
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Introduction  
The purposes of this study were to compare neutralizing antibody of cell culture PEDV orally exposed gilts with three 
pre-farrow inactivated vaccine programs and to determine protection in piglets born to each group. In PED endemic area, 
induction and maintenance of sow immunity is necessary to protect piglets against PEDV.  

Materials and Methods  
10 female pigs including nine cell culture PEDV orally exposed gilts and a naïve sow, were selected to this study. Three 
gilts were randomized to one of three commercial inactivated vaccine protocols: 1) 2-time at 11 and 13 weeks of 
gestation; 2) 1-time at 13 weeks of gestation; and 3) no inactivated vaccine. Naïve sow was used as control. Gilt serum 
were collected at 11-week of gestation to measure neutralizing antibody by serum neutralization (SN) and monitored 
every 2 week until farrowing. 2-day-old piglet serum were tested by SN and piglets were challenged with 3 mL of PEDV 
(5×102 TCID50/mL) afterwards. Piglet mortality, fecal score and litter weight were recorded daily until 12 days post 
inoculation. Rectal swabs were collected to confirm PEDV infection in piglets by RT-PCR.  

Results  
Inactivated vaccine increased SN titer in previously exposed gilts. 2-time vaccinated gilts and their piglets showed higher 
SN titer followed by 1-time and no vaccine respectively. Similar to survival rate and weight gain of piglets born to 2-time 
vaccinated gilts were significantly different from other groups. Severity of diarrhea also greatly reduced. However, no 
difference of survival rate of piglets born to gilts vaccinated 1-time and no inactivated vaccine.  

Conclusion  
This study suggested that 2-time pre-farrow inactivated vaccines in cell culture PEDV orally exposed gilts can be vaccine 
program in PED endemic area. Neutralized antibody level in sows and piglets were correlated with piglet survivability. 
Thus, neutralized antibody may be useful as predictor for protective immunity in PED sero-positive herds.  

Keywords: PED, vaccine, immunity, protection, pig 
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Characters of porcine epidemic diarrhea virus isolated from domestic piglet 
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Introduction  
To know the characters of PEDV isolate which caused the diarrhea disease of piglets.  

Materials and Methods  
Sample, 356 fecal samples from the piglets with the symptom of diarrhea were collected from pig farms in 2016. PoRV, 
TGEV, BVDV were detected using RT-PCR. Virus isolation: PEDV-positive samples were used for virus isolate on Vero 
cells. The virus were detected by RT-PCR and IFA. Genome sequencing: the fifth generation of the cell cultured virus 
was used for genome amplification and sequencing. Phylogenetic analysis: the ClustalX program was used to align the 
full-length genome sequences. Phylogenetic analyses based on whole genome were performed using the 
maximum-likelihood method. 

Results 
Among 356 samples, PEDV positive rate was 13.2%. The other was 4.8% of PORV, 3.4% of TGEV and 1.7% of BVDV 
respectively. Six PEDV positive samples were inoculated onto Vero cells for virus isolation. The 5th generation virus were 
sequenced and the genomes were among 27869–27967 nt. The six isolates clustered in one group with attenuated DR13, 
shile a little far away from classical strains CV777. Spike proteins of six isolates were identcal between 99.4% and 99.6%. 
However they were far away from the PEDV isolates before 2014, with amino acid identities of 89.6%-91.3%. Further, a 
49-nt sequence deletion in ORF3 in six PEDV isolates was the same with attenuated DR13. Recombination occurred at 
3596–6819 nt in the ORF1a, which contained fragments from CV777 and/or DR13. Isolate of JS-2/2014 was passage for 
generations. At the generation90 (G90),14 mutations occurred in S protein and the virus showed no virulence to the 
new-borne piglets. However, JS-2/2014 G5 caused severe diarrhea to the new-borne piglets.  

Conclusion 
Six prevalent PEDV were isolated successfully from PEDV positive feces samples. The viruses were the similar in growth 
character in Vero cells. Phylogenetic analysis showed the isolates share the high similarity with attenuated DR13, but not 
CV777 strain. The isolate JS-2/2014 was attenuated after progation in Vero cells for ninety generations with 14 amino 
acids mutate in spike protein. The work laid a foundation for further study on PEDV characters.  

Keywords: porcine epidemic diarrhea, phylogenetic analysi, attenuated virus 
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Evaluation of immunodominant regions of SVA polyprotein 
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Introduction 
Senecavirus A (SVA) is a RNA virus in the family Picornaviridae. The virus has been recently detected in swine 
production systems, causing vesicular disease and neonate mortality. The viral capsid is composed of four structural 
proteins: VP1-VP4. Although VP1 and VP2 have been reported as the most immunogenic proteins in vivo, no information 
on immunodominant regions of the SVA polyprotein is available.  

Materials and Methods 
Our objective was to identify immunodominant regions of SVA polyproteins using epitope mapping. The binding effect of 
SVA polyclonal antibody (SVA-pAb), SVA-VP1 and SVA-VP2 monoclonal antibodies (mAb) and SVA positive sera from 
clinical affected animals were characterized using a set of SVA-VP1 and -VP2 derived peptides by indirect and blocking 
ELISAs. Epitope array was based on 18 SVA-VP1 and 31 SVA-VP2 overlapping 20-mer peptides shifted by five amino 
acids.  

Results 
All VP1-derived peptides yielded significant signal against SVA-pAb and VP1-mAb by indirect ELISA. One peptide (aa 
1-20) showed significantly higher OD on rVP1 and SVA whole virus indirect ELISAs. Peptides spanning aa 1-20, 60-80, 
105-125, 120-140 showed a significant half maximal inhibitory concentration (IC50) on VP1-mAb against rVP1 by blocking 
ELISA. Although several peptides showed variable binding inhibitory effect of SVA-pAb and SVA-positive clinical samples, 
none of the peptide reach a 50% inhibitory effect. All VP2-derived peptides showed significant reactivity against SVA-pAb 
and VP2-mAb by indirect ELISA compared to negative controls. None of the VP2-derived peptides showed cross 
reactivity against VP1-mAb. Twenty-five peptides yielded significant OD signal against clinical positive serum samples, 
with a significantly higher OD signal on aa 105-125, 120-140, 150-170, 255-275. 

Conclusion 
These results suggest that the humoral immune response against SVA-VP1 and SVA-VP2 can be defined by a set of 
linear epitopes. Further investigation is warranted to determine if these peptides are indeed responsible for neutralizing 
antibodies against SVA.  

Keywords: senecavirus, picornavirus, immunity 
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The influence of McRebel principles on PED control 
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Introduction 
Nowadays, PED brings a large economic loss to swine industry worldwide, but a rapid and effective control method is still 
under development. In order to control PED effectively, we cannot only rely solely on vaccines but also combine them 
with biosecurity and farm management. 

Materials and Methods 
In this case, we adopted McRebel principles in a PED outbreaking farm. Some of these principles have been applied 
previously in PRRS control and have a very positive impact on improving PRRS to negative status. By this method we 
successfully decreased PED onsite prevalence and economic loss, and helped production recovered in farrowing house. 
This case report confirmed that to help control PED, McRebel principles can be valuable. This AIAO 400 sows single site 
farm is located in east China. PED-TGE-Rota combination modified live vaccine from a local company was used as below, 
twice in sows before farrowing, twice in gilts before breeding, 3 times per year in boars. 

Results 
PED broke in Jan, 2017 and weekly pre-wean mortality reached 7.23%. Since February, this farm did an emergency 
vaccination by using autogenous PED vaccine in late gestation. The plan was one shot for each sow in 20 days, 10 days 
and 5 days before farrowing. Pre-wean mortality decreased after that, but sporadic PED was still observed, and weekly 
pre-wean mortality was around 3%. Since April, the farrowing house adopted McRebel principles and reinforced training 
to all employees, which were focused on 4 points: 1.No cross-fostering after 24 hours. 2.Stop cutting teeth and trimming 
tail. Employees are not allowed to enter the farrowing crates. Anyone who has to touch piglets must were one-time 
gloves.3.Stop treatment to diarrhea piglets, euthanize heavily sick ones. 4.Strict AIAO in farrowing house, spray 
limewater to all equips during downtime and dry completely. 

Conclusion 
After implementing McRebel principles, weekly pre-wean mortality decreased significantly to around 2%, there were no 
PED happens after May.  

Keywords: PED, control, McRebel, mortality 
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Introduction 
There were 3 breeding farms (farm A, B and C) from one company, with sow inventory of 600, 1200 and 600 respectively, 
had experienced PRV outbreak in varying degrees at late 2014 when vaccinated with a local Bartha-K61 vaccine. The 
PRV gE seropositive rate reached as high as 100% in the breeding herd and the pre-marketing finishing herd as well. A 
PRV strain was isolated from the affected pigs and proved to have a high homology with the reported variant strains. 

Materials and Methods 
Aujeszky’s disease control and elimination project for them started at early 2015, and the intervention measures include:  
1) All the previous PRV vaccines were replaced with Ingelvac® Aujeszky MLV. In farm A and B, the breeding herds were 
mass vaccinated twice with an interval of one month at first and 4 times per year thereafter; piglets were administrated 
intranasally in 3 days after birth, and grow-finish herds intramuscularly at 5 and 9 weeks of age. The 2 shots in 
grow-finish herd of farm A, 3 months later, were postponed to 9 and 12 weeks due to the serology monitoring results. 
2) All pigs were cleaned away gradually within 3 months in farm C. After disinfection and 3-month of down time, PRV 
negative gilts were introduced from farm A, B and other PRV free farms. Ingelvac® Aujeszky MLV was vaccinated in the 
reestablished herd in farm C with the same vaccination program of farm A. Serology tests were conducted periodically, 
and positive pigs were culled right away. 
3) Biosecurity and management were improved as much as possible and reinforced training for all employees.  

Results 
Since the intervention, The PRV gE seropositive rate of farm A and B has declined gradually from 100% to 30% and 40% 
respectively within 6 months. Farm C eliminated PRV through loading isolating monitoring and reestablishing within one 
and half years. After PRV elimination, there’s more than 1.62 million RMB raise in annual profit due to quality and value 
improvement of gilts and boars.  

Conclusion  
This case shows that high quality vaccines can effectively control and eliminate PRV combined with biosecurity and 
management.  

Keywords: Aujeszky, control, elimination, MLV, gE 
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Introduction 
Porcine respiratory disease complex (PRDC) remains one of the most challenging diseases in Malaysia pig farming 
scenario. With that, vaccination against porcine reproductive and respiratory syndrome virus (PRRSV), PCV2 and 
Mycoplasma hyopneumoniae (Mhp) in the piglets became a key strategy to control PRDC. 3FLEX is a consolidated 
vaccination program by reconstituting Ingelvac CircoFLEX®, Ingelvac MycoFLEX® and Ingelvac® PRRS MLV into one 
bottle and administer as 2mL. This trial aims to demonstrate that there is no significant difference in the conventional 
vaccination method (FLEXcombo® + Ingelvac® PRRS MLV) as compared to the 3FLEX® vaccination method.  

Materials and Methods 
In a side-by-side trial in a 500 sows farrow to finish site in Malaysia, 160 healthy pigs of the same batch were randomly 
assigned to a control and treatment group. At the age of 18 days, piglets of the control group were vaccinated 
intramuscularly (IM) with FLEXcombo® (2mL) at the left neck and Ingelvac® PRRS MLV (2mLl) at the right neck while 
piglets of the treatment group were vaccinated IM with 3FLEX® (2mL) at the left neck. The parameters measured during 
the trial included the rectal temperature 3 hours prior, as well as 3 and 24 hours after vaccination while the body weight 
was recorded at birth, at weaning (30 days of age) and starter stage (72 days of age) for both control and treatment 
groups. For statistical analysis, Minitab software V17 was used.  

Results 
The rectal temperature of both groups were within the normal range of healthy piglets and there was no significant 
difference (CI 95%) between groups. Besides, there was also no statistical difference (CI 95%) in the body weight at birth, 
at weaning and at the age of 72 days between the two groups.  

Conclusion 
3FLEX® was proven to be as safe and efficacious as the conventional vaccination program (FLEX®combo + Ingelvac® 
PRRS MLV). In addition, 3FLEX® offers the advantage of labour saving and less stress for the piglets with only one 
injection.  

Keywords: PRDC, vaccination, efficacy, safety, labor saving 
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Introduction  
Both porcine parvovirus (PPV) and pseudorabies virus (PRV) lead to reproductive failure in sows. Co-infections caused 
by PPV and PRV are frequently happened in pig herds. Therefore, our aim is to develop a bivalent vaccine candidate 
which could protect pigs against PPV and PRV simultaneously.  

Materials and Methods 
In this study, the recombinant PRV strain (rSMXgI/gE-TK-VP2+) which could express the VP2 protein of PPV clinical 
isolate was constructed by homologous recombination. Western blotting and IFA were used to confirm the expression of 
VP2 protein in PK-15 cells. We evaluated the immune efficacy of the recombinant virus in 3-month-oldgrowing pigs (n = 
16). The pigs were randomly divided into four groups and each group contains four (n = 4). Pigs of different group were 
given an intramuscular (i.m.) immunization of rSMXgI/gE-TK-VP2+, rSMXgI/gE-TK- at titer of 107TCID50, 2mL PPV 
commercial vaccine and 2 mL DMEM, respectively. A booster vaccination was given to pigs in each group in 21 days 
after first immunization. PPV-specific and PRV-specificantibodies were measured individually by hemagglutination 
inhibition (HI) assay and serum neutralizing (SN) test post vaccination.   

Results  
Our results demonstrated that VP2 protein was able to be expressed in rSMXgI/gE-TK-VP2+ infected cells. The result of 
one-step growth curve showed TCID50 of recombinant virus was similar to rSMXgI/gE-TK- at indicated time points and 
there were no significant differences between them. The recombinant PRV induced high titers of anti-PPV and anti-PRV 
antibodies in the immunized pigs simultaneously. The PPV-HI titer induced by the recombinant PRV can reach to 
1:192±73.90, which was lower than that induced by the commercial PPV inactived vaccine (1:320±128), yet it can still 
elicit active immunity. In addition, there were no significant difference between the PRV-SN titer stimulated by 
rSMXgI/gE-TK-VP2+ (1:20.87±3.87) and that induced by rSMXgI/gE-TK- (1:22.59±6.81).  

Conclusion  
We describe a recombinant PRV expressing the VP2 protein of PPV vectored by a TK and gE/gI-deleted PRV variant. 
The recombinant PRV have high safety and good immunogenicity in growing pigs, therefore, it is a bivalent vaccine 
candidate against the co-infections of PRV and PPV in pig herds.  

Keywords: porcine parvovirus, pseudorabies virus, bivalent vaccine, immune efficacy 
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Introduction 
The objective of this study was to evaluate the metabolic cells activity (MCA) when inoculated with porcine rubulavirus by 
means of a HPVN.  

Materials and Methods 
11 field virus isolates identified A – K were used. Virus A was used to produce an experimental killed emulsified vaccine. 
SPF piglets were hiper-immunized and a positive serum was obtained with a titer 1:256. A viral suspension of 104.5 
CCID50 of each of the 11 field isolates was added in each well and was mixed with the positive serum (adjusted to a titer 
1:8). For each virus, 8 wells in two-fold dilution were used in acrylic plates. Plates were incubated for 60 min at 36 and 
5% CO2. Then, a culture of PK15 cells (1x104) were added per well and re-incubated. 8 well were left as controls. After 72 
hours, media was replaced with 100 �L of Alamar´s blue stain and incubated for 60 minutes at same temperature and 
CO2 conditions. Finally, an ELISA reader (VERSAmax) was used to obtain readings at 570 and 600 wl. Results were 
calculated following manufacturer instructions.  

Results 
Only 3/11 isolates showed some degree of cell damage meaning that the virus was neutralized. Virus A, had a 100% 
MCA with its homologous and 98.6% average with all other viruses. Control cells showed an MCA range between 72.3% 
and 98.5%, and 2 were unaffected.  

Conclusion 
Regardless to genetic differences related to virus A, an average of 98.67% neutralization was observed towards 
heterologous viruses, and an average cell damage reduction from 8.86% to 1.32%. HPVN is a modification of SN test 
that allows the evaluation of HA antibodies but also detects immunogenic epitopes in other proteins, that can be used to 
evaluate homology among different viruses or to select candidates for vaccine development.  

Keywords: porcine rubulavirus, virus neutralization 
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Serological evidence of the swine influenza virus subtypes circulating in Mexico 2012 – 
2017 
 
Jesus Horacio Lara-Puente*, Francisco Quezada-Monroy, Ruben Echeveste-Garcia de Alba, Bernardo Lozano-Dubernard, 
David Sarfati-Mizrahi, Ernesto Soto-Priante,   
Laboratorio Avi-Mex, S. A. de C. V.; CDMX, México 
*Corresponding Author: horacio.lara@avimex.com.mx 
 

Introduction 
Swine Influenza (SI), first described in 1918, is an acute respiratory disease of swine produced by a virus (SIV) classified 
in the family Orthomyxoviridae, genus Influenza virus A. The disease is characterized by coughing, dyspnea, fever and 
prostration. Pneumonia is developed as the most important lesion and some death may occur. The disease has been 
described in almost all countries. Killed vaccines are used to prevent effects of the infection. The objective of this paper 
was to detect serological evidence against different SIV subtypes present in Mexico for the period 2012 – 2017, where 
killed vaccines only with H1N1 and H3N2 subtypes are authorized.  

Materials and Methods  
A total of 9,979 sera samples from different states were collected during the period 2012 to 2017 (unknown 
immunological status of herds). 6,758 samples came from pigs in the production line and 3221 from sows. All sera were 
tested by the Hemagglutination Inhibition test (HI) using antigens derived from national isolates H1N1, H3N2 and H1N2 
(reported in 2012, to the animal health authorities in Mexico) adjusted to 8 HAU; microplates were used with two-fold 
dilutions 1:10 were confronted against 0.5% chicken erythrocytes. A positive result was obtained when sera react in 
dilution 1:80 or more.  

Results  
For pigs samples, 30.4% were positive to H1N1, 21.7% to H3N2 and 23.9% to H1N2. For sows samples, 68.3% were 
positive to H1N1, 55.8% to H3N2 and 50.3% to H1N2.  

Conclusion 
Based in our results, the H1N1 subtype is predominant in Mexico, and the subtypes H3N2 and H1N2 are in a serologic 
competence.  

Keywords: swine influenza, Mexico, subtypes 
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Clinical and productive impact on weaned SPF piglets after an experimental infection with 
a virulent isolate of porcine epidemic diarrhea virus 
 
Jesus Horacio Lara-Puente*, Jesús Horacio Lara-Puente, Francisco Quezada-Monroy, Ruben Echeveste-Garcia de Alba, 
Refugio Cortes-Fernández, Bernardo Lozano-Dubernard, David Sarfati-Mizrahi, Ernesto Soto-Priante 
Laboratorio Avi-Mex, S. A. de C. V.; CDMX, México 
*Corresponding Author: horacio.lara@avimex.com.mx 
 

Introduction  
Porcine epidemic diarrhea (PED), an acute disease of piglets caused by an Alphacoronavirus, was officially recognized in 
Mexico on May 2014, and swiftly became a major problem for swine producers in the country. The objective of this 
research was to recognize the clinical and productive effect of a porcine epidemic diarrhea virus (PEDV) virulent isolate.  

Materials and Methods  
Five SPF 22 days-old piglets in isolation units were experimentally infected with 1010 genetic copies/mL by the oral route. 
Piglets were observed for 96 hours post challenge (hpc) and then humanly euthanized. Records of body weight, 
temperature and the presence of diarrhea were obtained. Samples for histopathology were gathered along by rectal 
swabs pre/post mortem and organ samples were obtained for RT-PCRtrq for virus detection.  

Results  
Challenged pigs lost an average of 1.1 kg in the 96 hours observation period, 8 diarrhea events between 44 and 72 hpc 
along with a decrease in feed intake up to 40%. Fever was not present. At necropsy, thinning of intestinal walls was 
detected, mainly in jejunum and ileum. Histologically, different grades of enterocyte necrosis and villus atrophy was 
observed. RT PCRtrq samples were positive after challenge with 105 to 107 genetic copies/mL.  

Conclusion  
Even when SPF piglets were not of the most age susceptible stage, the virulent PEDV replicate and piglets showed 
clinical signs at 44 hpc along with macro and microscopic lesions. The productive effects were a severe decrease in feed 
intake and weight loss.  

Keywords: PEDV, SPF piglets, Mexico 
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Senecavirus a antibody decay using fluorescent antibody testing 
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Introduction  
When Senecavirus A (SVA) cases in US swine increased dramatically in 2016, much attention was given to the virus, its 
methods of transmission, diagnosis and elimination; however, little was known of SVA antibody decay or the ability to 
detect natural immunity over time. This work examines two naturally infected populations and their SVA immunity 
measured by fluorescent antibody (FA) six months after exposure.  

Materials and Methods  
Farm 1 (F1), a 4000 sow breed-to-wean herd became infected with SVA in September 2016. Appropriate diagnostics 
confirmed the presence of SVA. Aggressive efforts immediately exposed the resident sow herd. Approximately 200 days 
post-exposure (dpe), serum samples were taken from 10 exposed females and submitted to two diagnostic labs (A and 
B).  
Farm 2 (F2), a 6000 gilt breeding project became infected with SVA early March 2017. Appropriate diagnostics confirmed 
the presence of SVA. The entire population was intentionally rapidly exposed to SVA. Approximately 80 dpe, serum 
samples were taken from 30 exposed females and submitted to lab A. Approximately 190 dpe, serum samples were 
taken from 33 exposed females and submitted to labs A and B. Lab A runs SVA FA tests at 1:40 and 1:160. Lab B tests 
SVA FA at 1:80.  

Results  
Fluorescent antibody (IgG) tests were run on all serum samples. At 200 dpe, 10 samples from F1 yielded 6/10 (60%) 
positives at lab A. Those same samples at lab B yielded 10/10 (100%) positive. At 80 dpe 30 samples from F2 gave 
30/30 (100%) positive at lab A. At 190 dpe 33 F2 samples gave 30/33 (91%) positive at Lab A and 32/33 (97%) positive 
at Lab B.  

Conclusion  
With natural transmission, SVA FA (IgG) testing at approximately 200 dpe yields a high percentage of positives (60-100%) 
though the percentage may vary dramatically between labs (60% vs. 100%). Additional research is warranted to better 
understand the rate of decay and variability between labs. More information will be available at IPVS 2018.  

Keywords: senecavirus, FA testing, antibody decay 
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Development of FMDV 3ABC ELISA for the detection of antibody in swine oral fluid 
specimens 
 
Korakrit Poonsuk, Luis Giménez-Lirola*, Jeffrey Zimmerman* 
Iowa State University 
*Corresponding Author: luisggl@iastate.edu 
 

Introduction 
FMDV is difficult to control because it is highly contagious, widely geographically distributed, has a broad host range, is 
able to establish persistent infection, is genetically high heterogeneous, and invokes weak protective immunity. For these 
reasons and for its impact on trade, FMDV remains one of the most economically important infectious agents of livestock, 
e.g., the predicted cost of an incursion into the U.S. is $260 to $3,270 million (Schoenbaum, M.A. and Disney. 2003. 
Preventive veterinary medicine, 58(1), pp.25-52). Serum-based FMDV surveillance using 3ABC ELISAs have been 
utilized in countries around the world. Beside the advantages of a welfare-friendly, aggregate mucosal specimen, oral 
fluids are the sample of choice for the detection of both antibodies and pathogens for several diseases. Therefore, the 
objective of this study is to develop a FMD 3ABC ELISA capable of detecting FMDV antibody in oral fluid specimens.  

Materials and Methods  
FMD 3ABC antibody negative and positive serum and oral fluid samples. Samples of known 3ABC antibody status are 
required for ELISA development. Pigs (n = 20) will be randomly assigned to two groups, i.e., vaccinated (n = 15) and 
negative control (n = 5) group. Vaccinated pigs will receive a RNA vaccine designed to stimulate the production of 
antibody against 3ABC (Synthetic Genomics®, La Jolla, CA) on days post-vaccination (DPV) 0 and 21. Serum samples 
will be collected from individual pigs on DPV -7, 0, 5, 7, 10, 14, 17, 21, 24, 28, 35, 42, 49, and 56. Pen-based oral fluid 
samples will be collected twice daily throughout the collection period. Develop prototype FMDV 3ABC ELISAs. Blocking 
or indirect FMDV 3ABC ELISAs will be optimized using the set of specimens generated in Part 1 by adjusting reagent 
concentrations (3ABC antigen, secondary antibody, and sample dilution), incubation time, and incubation temperatures.  

Results  
ELISA format that is most appropriate will be used as prototype ELISA to test oral fluid samples from Senecavirus A 
infected pigs and oral fluid samples submitted to the Iowa State University Diagnostic Laboratory to evaluate the 
diagnostic specificity of the assay.  

Conclusion  
Future work will include evaluation of test performance using known FMDV-positive samples.  

Keywords: Foot-and-mouth-disea, 3ABC, ELISA, oral fluid 
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Effect of chemical clarification on porcine epidemic diarrhea virus (PEDV) isotype-specific 
(IgG, IgA) oral fluid ELISA 
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Introduction 
Oral fluid samples often contain particles of feed, feces, and other materials from the environment that might affect 
pipetting and/or test performance. The objective of this study was to reduce the suspended particulate matter in oral fluid 
specimens using chemical clarification without adversely affecting the detection of PEDV.  

Materials and Methods  
Aliquots of PED oral fluid samples collected under experimental conditions (Study One) and under field conditions (Study 
Two) underwent one of 3 chemical treatments (A, B, C) and were then tested by IgG and IgA whole virus PEDV ELISAs. 
Treatments were evaluated in terms of 1) effect on the diagnostic performance of PEDV IgG and IgA ELISAs and 2) the 
stability of PEDV-specific IgG and IgA in samples held at 4°C over the course of 7 days, i.e., the residual effect of 
treatment. Each oral fluid sample from Study One and Two was split into 4 aliquots: treated with one of 3 chemical 
treatments and an untreated control. Treatment consisted of adding the oral fluid sample to a 5 ml tube containing the 
lyophilized chemical treatment, vortexing briefly, then centrifuging for 3 minutes. All samples were tested by PEDV IgG 
and IgA ELISAs immediately following treatment (day post treatment (DPT) 0), then stored at 4°C and tested again on 
DPT 2, 4, and 6 to evaluate the residual effect of the treatment. Serum samples were tested by PEDV IgG and IgA 
ELISAs on day 0, then held at 4°C and tested again on 2, 4, and 6 to be compared with oral fluid antibody responses.  

Results  
The lyophilized chemicals were easily resuspended in oral fluid samples and the clarifying effect was immediate. Neither 
treatment nor time affected the IgA and IgG ELISA S/P results (P>0.05). That is, no significant differences in pairwise 
comparisons of DPT 2, 4, and 6 results to DPT 0 (P>0.05). Thus, chemical treatment removed particulates from oral 
fluids without affecting test performance. 

Conclusion  
This approach could be used either in the field or in veterinary diagnostic laboratories to improve the characteristics of 
oral fluids tested for PEDV antibody.  

Keywords: porcine epidemic dia, ELISA, oral fluid, clarification 
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Evaluation the efficacy of different porcine circovirus type 2 vaccines 
 
Wenyao Lin*, Riming Gao, Qingqing Song, Yumei Liu, Feng Cang 
Jinyu Bio-technology Co., Ltd. 
*Corresponding Author: linwenyao@jinyubaoling.com.cn 
 

Introduction  
Porcine cirovirus type 2 (PCV2) is widespread in the world and has caused tremendous economic losses to the pig 
industry. Since 2004, there were inactivated and subunit PCV2 vaccines which have played an important role in 
prevention and control of PCV2. The objective of the study was to evaluate the immune efficacy of three different PCV2 
vaccines by immune responses and viremia, provide a reference for the PCV2 control.  

Materials and Methods  
The study was performed in a farrow-to-finish herd with 1,200 sows. 90 healthy pigs , 2-weeks old were randomly divided 
into three different groups averagely, each group was vaccinated via the intramuscular route with one dose with different 
vaccines(A group with the inactivated whole virus vaccine, B group with subunit vaccine from baculovirus expression 
systems, C group with subunit vaccine from E.coli expression systems). 10 blood samples were taken at 22 weeks of age 
from each group to test for IgM/IgG with commercial Elisa kit, and detect the PCV2 virus by qPCR.  

Results  
In A group , 27 out of 30(27/30, 90.00%) pigs were IgG positive, 4 pigs were IgM positive(4/30,13.33%), 3 pigs were 
PCV2 positive by qPCR (3/10,10.00%). In B group , 29 out of 30(29/30, 96.67%) pigs were IgG positive, no pigs were 
IgM positive and PCV2 positive. In C group , 27 out of 30(27/30, 90.00%) pigs were IgG positive, 11pigs were IgM 
positive(11/30,36.67%), 9 pigs were PCV2 positive by qPCR(9/30,30.00%).  

Conclusion  
The B group remained PCV2 virus negative during the fattening stage which indicated that the PCV2 subunit vaccine 
from baculovirus expression systems can better protect pigs from PCV2 infection than the inactivated whole virus and 
subunit vaccine from E.coli expression systems.  

Keywords: efficacy, porcine circovirus, vaccine 
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Monoclonal antibodies specific for swine hepatitis E virus ORF2 protein recognize B-cell 
epitopes and neutralize virus infection 
 
Yiyang Chen, Baoyuan Liu, Qin Zhao, Enmin Zhou* 
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*Corresponding Author: zhouem@nwsuaf.edu.cn 
 

Introduction  
Swine hepatitis E virus (HEV) ORF2 protein contains neutralizing linear B-cell epitopes which are imperative for eliciting 
protective neutralizing antibodies. The objectives of this study are to use mAbs to identify and characterize neutralizing 
linear B-cell epitopes in swine HEV ORF2 protein.  

Materials and Methods  
ELISAs and western blot assays were used by coating swine HEV ORF2 proteins (sp239, aa 368-606) and synthetic 
peptides on the solid phase and four mAbs (2G9, 1B5, 2C7 and 1E4) were used to interact with the antigens. These 
mAbs were further used to block the attachment of sp239 and swine HEV on HepG2 cells in western blot, IFA, and flow 
cytometry assays and to neutralize swine HEV infection of rabbits. Fecal virus shedding, viremia and seroconversion in 
rabbits were detected by nested RT-PCR and indirect ELISA.  

Results  
Four mAbs 2G9, 1B5, 2C7, and 1E4 recognized four linear epitopes located at 407EPTV410, 410VKLYTS415, 458PSRPF462, 
and 623DFCP626 of swine HEV ORF2 protein, respectively. Among these mAbs, 2G9, 1B5, and 2C7 partially blocked the 
attachment of sp239 and HEV particles on HepG2 cells. Animal study results showed that 3/5 rabbits treated with 2G9, 
4/5 rabbits treated with 1B5, 4/5 rabbits treated with 2C7, and 0/5 rabbits treated with mAb 1E4 were completed protected 
with no detectable viremia, fecal shedding and seroconversion. As the controls, 4/5 rabbits treated with pig serum positive 
for anti-swine HEV antibodies were completely protective; however, none of the rabbits without the treatment or treated 
with normal mouse IgG were protected.  

Conclusion  
Four mAbs 2G9, 1B5, 2C7, and 1E4 recognized four linear epitopes in swine HEV ORF2 protein and three of them 
recognized neutralizing epitopes between aa 407-462 in ORF2 protein. These mAbs can at least partially neutralize 
swine HEV infection in rabbits.  

Keywords: hepatitis E virus,virus neutralization, B-cell epitope, monoclonal antibody 
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Connection between wild boar and spread of ASF in pig population. 
 
Maciej Frant*, Grzegorz Wo�niakowski, Zygmunt Pejsak 
Department of Swine Diseases, National Veterinary Research Institute, Pulawy, Poland 
*Corresponding Author: Maciej.Frant@piwet.pulawy.pl 
 

Introduction  
The aim of this study was the evaluation of the European wild boar (Sus scrofa) as the main factor involved in spread of 
African swine fever (ASF) in pigs population (Sus scrofa f. domestica) in Poland. 

Materials and Methods  
During the last year (2017) in total 81 outbreaks of ASF in domestic pigs have been reported. This presents over three 
times increase of ASF outbreaks in comparison to the related situation in 2016). At the same time, 714 ASF cases were 
found in wild boar across the country (almost ten times increase in comparison to the previous year).  

Results  
The conducted analysis of statistical data indicates some relationships between the presence of African swine fever virus 
(ASFV) in wild boar population and the occurrence of these disease in domestic pigs. In 2017, ASF outbreaks were 
reported in 29 municipalities in three vivodships in Poland (namely: podlaskie, mazowieckie and lubelskie). Only within 
the area of three municipalities (Mo�ki, Paprotnia, Slawatycze - 4 outbreaks) there were no ASF cases in wild boar 
population. Almost all (95 percent) of ASF outbreaks in pigs occurred in municipalities where ASF was found in wild boars. 
However, four outbreaks were distant from the natural reservoir of ASFV what may indicate the wild boars could be the 
main source, but not the only factor responsible for ASF spread in domestic pigs. In spite of limited mobility of wild boars 
which are able to migrate 1-5 kilometers during the whole lifespan the important way of ASFV spread is also related to 
human activity.  

Conclusion  
Observations and limitation of wild boar population in affected by ASF areas might be useful tool in preventing of 
occurrence of new ASF outbreaks in pigs population during the incoming next years.  

Keywords: African swine fever, wild boars, pigs 
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Cellular proteomic analysis of porcine circovirus type 2 and classical swine fever virus 
coinfection in porcine kidney-15 cells 
 
Niu Zhou2, Shengnan Wang1, Liuyang Du1, Yue Wang1, Shaoyong Jiao1, Jiyong Zhou*1,2, Jinyan Gu*1 
1.College of Veterinary Medicine, Nanjing Agricultural University, Nanjing, China 
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*Corresponding Author: jyzhou@zju.edu.cn 
 

Introduction  
With the rapid advance in global communication and connectivity, viral coinfection or superinfection has become a 
worldwide threat. Multiple clinical cases of porcine circovirus type 2 (PCV2) and classical swine fever virus (CSFV) 
coinfection have been reported, but the potential molecular mechanisms involved in PCV2-CSFV coinfection remains 
unknown. To explore global proteomic changes and further elucidate the detailed biological events involved in 
PCV2-CSFV coinfection.  

Materials and Methods  
Isobaric tags for relative and absolute quantitation (iTRAQ)-coupled LC-MS/MS proteomic profiling was performed. Then, 
bioinformatic analyses including hierarchical cluster analysis, Gene Ontology (GO), Kyoto Encyclopedia of Genes and 
Genomes (KEGG) and Ingenuity Pathways Analysis (IPA) were applied to thoroughly analyze the obtained data.  

Results  
Totally, 3932 proteins were identified in three independent mass spectrometry analyses. Compared with mock infected 
cells (NE), the numbers of proteins that differentially increased and decreased their abundance were 304 and 198 in 
PCV2-infected cells (SP), 60 and 61 in CSFV-infected cells (SC), and 196 and 156 in cells coinfected with PCV2 and 
CSFV (PC). Representative differentially abundant proteins were validated by quantitative real-time PCR, Western 
blotting and confocal laser scanning microscopy. Bioinformatic analyses confirmed the dominant role of PCV2, and 
indicated that mitochondrial dysfunction, nuclear factor erythroid 2-related factor 2 (Nrf2)-mediated oxidative stress 
response and apoptosis signaling pathways might be the specific targets during PCV2-CSFV coinfection.  

Conclusion  
Our study represents the first attempt to systematically analyze the protein abundance profiles of cells coinfected with 
PCV2 and CSFV using a coupled iTRAQ and LC-MS/MS approach and bioinformatic analyses, and undoubtedly this will 
provide theoretical foundation for further study of PCV2-CSFV coinfection.  

Keywords: PCV2, CSFV, coinfection, iTRAQ, LC-MS/MS 
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In vitro coinfection and replication of classical swine fever virus and porcine circovirus type 
2 in PK15 cells 
 
Niu Zhou1, Jiarong Li2, Junli Liu2, Yu Zhang2, Tong Huang2, Jiyong Zhou*1,2, Jinyan Gu*2 
1 Key Laboratory of Animal Virology of Ministry of Agriculture, Zhejiang University, Hangzhou, China 
2 College of Veterinary Medicine,Nanjing Agricultural University ,Nanjing, China 
*Corresponding Author: jyzhou@zju.edu.cn 
 

Introduction  
The intensification of animal production pattern and development of transportation technology bring the tendency of 
co-infection/super-infection of heterologous pathogens. Here, We aimed to establish the co-infection cell-model of 
porcine circovirus type 2 (PCV2) and classical swine fever virus (CSFV) in vitro to imitate infection cased by thus two 
distinct swine viruses and further reveal the cellular biochemical events and mechanism of the co-infected cells.  

Materials and Methods  
The PCV2 strain HZ0201 (AY188355) and CSFV HCLV strain were inoculated to PCV-free porcine kidney epithelial 
(PK15) cells with high MOI to establish the co-infection cell line. The LSM780 con-focal laser scanning microscope 
(CLSM) and super-resolution microscopy (SRM) were imaged subcellular localization of viral proteins, such as the 
capsid protein of PCV2 and the E2 protein of CSFV. The TCID50 value, flow cytometry and TUNEL assay were 
achieved to determine the virus titer,infection rate and apoptosis level of CSFV-PK15 cells after the inoculation of 
PCV2 respectively.  

Results  
Our results indicated the PK15 shows the most sensitivity to PCV2 and the capability to stably harbor replicating 
CSFV among various swine cell lines.Con-focal and super-resolution microscopic analysis exhibited the colocalization 
of two kinds of virus in the same cell and the relocation effect from the cytoplasm to the nucleus of CSFV E2 protein 
within the PCV2 infection.We further demonstrated the increasing ratio of dual-positive cells and the dropping of 
CSFV reproduction were both regulated by PCV2 in a dose-dependent manner,and the importance of PCV2 viron 
other than the viral genome or PCV2-encoded components contributes to the impairment of CSFV replication by 
up-regulation the intracellular biological courses,such as the apoptosis.  

Conclusion  
Our work performed the co-infection cell model of PCV2 and CSFV in vitro for the first time, and also demonstrated 
the priority of PCV2 during the co-infection, which appeared to relocate the viral protein of CSFV and regulate the 
propagation of CSFV by inducing the cellular apoptosis, facilitating further investigation of the underlying mechanism 
of virus co-infection.  

Keywords: co-infection, replication, CSFV, PCV2 
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Efficacy of two commercial vaccines to control PCV2 prevalence and viremia level 
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Introduction  
Porcine circovirus associated diseases (PCVAD) refers to several diseases with porcine circovirus type 2 (PCV2) as an 
essential component. PCV2 is present in most pig herds and PCVAD increases mortality and reduces daily weight gain in 
weaned and finishing pigs. The aim of this study was to evaluate efficacy of two commercial vaccines in control of PCV2 
viremia measured by qPCR.  

Materials and Methods  
Pigs originated from ten PCV2 positive herds located in South of Brazil. Five farms vaccinated with Porcilis® PCV 
(PORCILIS) (MSD Animal Health, The Netherlands) and the other five used PROVAC® CIRCOMASTER (PROVAC) 
(Komipharm International Ltd, South Korea). All pigs were vaccinated once at 3 weeks of age prior to moving to nursery 
and fattening facilities. Total of 170 blood samples were taken in July 2016 according to phase and age: 50 samples from 
nursing pigs (25 each vaccine), 40 in nursery (20 each, 40 and 60 days of age) and 80 in finishing (40 each, 85, 110, 140 
and 160 days of age). PCV2 viremia was measured on individual samples by qPCR (log10 DNA copies/ml blood) at 
UNESP, Brazil.  

Results  
PCV2 was present in all phases (16/170, 9.4%). Suckling phase viral load and prevalence were higher in PORCILIS pigs 
with 12% prevalence and 0.54log10, compared to 4% prevalence and 0.23log10 in PROVAC pigs. All PORCILIS samples 
were negative in nursery phase, while PROVAC samples were positive with a 20% prevalence and 2.72log10 of viremia. 
Fattening phase PORCILIS samples were negative on 110 and 160 days, while PROVAC were only negative on 160 
days. During the fattening phase, PROVAC prevalence was 13% and 1.2log10, compared to PORCILIS prevalence 8% 
and 0.22log10.  

Conclusion  
Results confirm that PCV2 was present in all phases. Porcilis® PCV controlled viremia in 4 age groups compared to 1 for 
PROVAC® CIRCOMASTER. In addition, Porcilis® PCV reduced viremia more in nursery and fattening phases compared 
to PROVAC® CIRCOMASTER.  

Keywords: PCV2, vaccination, viremia 
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Automating genetic classification for hemagglutinin and neuraminidase genes from influenza 
A viruses through machine learning methods 
 
Michael Zeller1, Amy L Vincent2, Tavis K Anderson2, Phillip C Gauger*1 
1 Veterinary Diagnostic & Production Animal Medicine, Iowa State University, Ames, Iowa, USA 
2 Virus and Prion Research Unit, USDA/ARS/NADC, Ames, IA, USA 
*Corresponding Author: pcgauger@iastate.edu 
 

Introduction 
To combat the spread of influenza A virus (IAV) in swine, surveillance of circulating strains and rapid genetic classification 
is required to facilitate the design of vaccines for virus control in swine herds. Identifying the genetic clade is the baseline 
step to match circulating field strains with vaccine strains. Consequently, a method that quickly and accurately classifies 
IAV into genetic clades will allow vaccine selection by veterinarians and may inform strain updates in commercially 
available multivalent vaccines that protect swine against genetically similar IAV. The objective is to develop an automated 
method for assigning IAV phylogenetic clade classifications using machine learning methods.  

Materials and Methods  
Machine learning methods were applied to classify unknown hemagglutinin (HA) and neuraminidase (NA) sequence data 
from IAV detected in United States (US) swine to known genetic clades circulating in the US. Training (70%) and cross 
validation (30%) sets of H1, H3, N1 and N2 were assigned genetic clade labels using maximum-likelihood phylogenetic 
methods. Genetic clade labels for each gene segment were assigned based on nearest neighbor identity. A multiclass 
one-vs-all logistic regression classifier with regularization (C = 1.0) was developed with scikit-learn. Using genetic clades 
as labels, the classifier was fitted using the aligned nucleotides as binary features. The fitted classifier was used to 
classify a test dataset. Probabilities < 0.85 were assigned an ‘other’ classification.  

Results  
The model was evaluated through precision (>0.95) and recall (>0.95). The machine learning classifications were 
validated against phylogenetically-informed classification with no disagreement in sequences not given an ‘other’ 
designation.  

Conclusion  
This automated classifier implemented a machine-learning algorithm and provided rapid and accurate genetic 
classification of unknown HA and NA sequence data for North American swine IAV. The required input is HA or NA 
nucleotide sequence generated at diagnostic laboratories. This classifier requires little computational power and can be 
further developed into a web interface or to include global classifiers for IAV outside North America. Fast, user-friendly 
tools such as this increases access to computational methods to a broad user base by reducing time and complexity, 
allowing producers and veterinarians to make informed vaccine choices for IAV.  

Keywords: influenza A virus, swine, hemagglutinin, neuraminidase, machine-learning 
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Introduction  
There are several vesicular diseases of pigs which are clinically indistinguishable that can only be differentiated by 
laboratory tests, namely: Foot-and-Mouth Disease (FMD); swine vesicular disease (SVD); vesicular stomatitis (VS); and 
Senecavirus A (SVA).  

Materials and Methods  
For FMD testing two independent real-time RT-PCR assays targeting different regions (5’UTR and 3D) of the FMDV 
genome are routinely used to test sample material submitted to the World Reference Laboratory for FMD (WRLFMD). An 
assay targeting 3D region of FMD viral genome was developed by Tetracore (Callahan et al) and was recently revised 
based on the new sequences. For the development of the SVA assay Tetracore collaborated with South Dakota State 
University (SDSU) and the Pirbright Institute. SDSU assessed whether the genetic differences between current isolates 
and the isolates obtained prior to 2015 would affect the detection efficacy of the SVA diagnostic test in use at the South 
Dakota Animal Disease Research and Diagnostic laboratory (ADRDL). For this, the real-time PCR assay currently in use 
at the ADRDL was tested against several US SVA isolates obtained in 2015 and 2016 and against nine SVA isolates 
obtained between 1988 and 2002. The SVD assay is currently in development with the Pirbright Institute.  

Results  
In a field study in Africa the lyophilized FMD reagents and the T-COR8™, a portable rRT-PCR platform, were compared 
against the gold-standard laboratory-based rRT-PCR and alternative molecular technologies RT-LAMP and RT-RPA. In this 
ongoing study, a robust sample preparation method for serum, esophageal-pharyngeal fluid and epithelial suspensions were 
developed to negate the need for RNA extraction prior to rRT-PCR. The final rRT-PCR protocol and associated lyophilized 
reagents were field evaluated in three endemic settings (Kenya, Tanzania and Ethiopia), consistently detecting both clinical and 
subclinical FMD infections. The ability of the T-COR8 FMD rRT-PCR test to utilize simple sample preparation, amplification and 
detection methods offers promise for rapid in situ FMD diagnosis and demonstrates an important transition for FMDV-specific 
molecular assays into formats suitable for field diagnostic use. The SVA assay which targets a conserved region of the SVA 
genome efficiently detected all SVA isolates. Results from the SDSU study provided an improved understanding of genetic 
diversity of contemporary SVA isolates recently associated with vesicular diseases in the US and in Brazil.  

Conclusion  
The availability of diagnostic assays allowing for rapid and specific (differential) detection and identification of FMD, SVA 
and SVD in swine naive populations is mandatory. Testing of suspect cases in field rapidly utilizing T- COR 8 field 
portable system will help considerably to contain the disease in the event of a future outbreak and to understand the rapid 
disease progression.  

Keywords: FMD, SVA, SVD, vesicular diseases, multiplex assay 
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Commercial porcine circovirus type 2 vaccines: antibody response and performance of 
postweaning pigs 
 
Ngoc Hai Nguyen* 
Nong Lam University in Ho Chi Minh city - Vietnam 
*Corresponding Author: nguyenngochai@hcmuaf.edu.vn 
 

Introduction  
Porcine circovirus type 2 (PCV2) cause the heavy loss for pig industry in the world. PCV2 vaccine demonstrates the 
efficacy in protection pig from clinical signs and improves the performance of vaccinal pigs. Three PCV2 commercial 
vaccines (CircumventTMPCV, Circovac® and Circoflex®) were used in the study to evaluate the efficacy of antibody 
response to vaccination and the effect on performance of vaccinal postweaning pigs.  

Materials and Methods  
Total 40 at 3–4 parities previously PCV2 vaccinated sows and 188 their offsprings were divided into four treatments, 
which consisted of three commercial vaccines and a non-vaccinated control. Blood samples were taken from sows and 
the piglets before and 2 weeks after vaccination to determine the presence of PCV2 by PCR and PCV2 antibody titer by 
ELISA. The number of pigs born alive and pigs at weaning were counted to compare the sows’s reproductive 
performance. To evaluate the performance, pigs were weighed three times (1, 25, and 63 days of age) during the study to 
calculate average gain in lactation and postweaning periods, and the feed consumption was weighed to calculate the 
feed conversion ration (FCR) in postweaning period. The study also noted the number of pig death or/and eliminated, and 
also the days of diarrhea or respiratory problems of pigs in each treatment.  

Results  
The results showed serum PCV2 free in experimental sows and pigs. The antibody titer to PCV2 in vaccinal pigs at two 
weeks after the first PCV2 vaccination was lower than the one before vaccination. Three studied commercial PCV2 
vaccines did not make an significative difference neither in prevalence of diarrhea nor of respiratory signs in vaccinal and 
control group with high PCV2 maternal antibody up to 63 days of age. The results showed also an indifferent effect on 
antibody production of three studied commercial PCV2 vaccines.  

Conclusion  
In the good practice management and PCV2 vaccination in sows, there is an indifferent effect on antibody production and 
performance of postweaning pigs of three commercial PCV2 vaccines.  

Keywords: PCV2 commercial vacc, antibody titer, performance 
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Introduction  
Several field cases in the Netherlands showed varying proportions of PCV2-IgM positive piglets at 3-5 weeks post 
vaccination (pv) with Ingelvac CircoFLEX (CF). A possible explanation for the variation in serological IgM results pv is the 
level of maternal antibodies (MDA), as in some studies apparently MDA interfered with the humoral immune response pv. 
The aim of the study was to have an indication of the percentage of positive IgM results in the first weeks after CF 
vaccination, comparing high and low MDA, under field conditions.  

Materials and Methods  
In a Dutch farm 26 sows parity 1 to 3 were classified according to their serological PCV2 antibody status: IgG positive 
(high MDA) and IgG negative (low MDA). In every litter 2 piglets of good condition were included and tested serologically 
at 2, 4 and 9 weeks of age (woa) for PCV2 IgG and IgM (Ingenasa) and by pooled PCR for PCV2. All piglets were 
vaccinated 1 ml CF at 2.5 woa. After weaning at 4 woa the piglets were placed into one nursery room.  

Results  
IgG response at 2 days before vaccination was seen in 75% of ‘high MDA’ piglets and in 4% of ‘low MDA’ piglets. IgM 
response at 12 days after vaccination was seen in 50-73% of the piglets and at 50 days after vaccination in 0-4% of the 
piglets.All samples were tested negative for PCV2 by PCR.  

Conclusion  
It has been repeatedly demonstrated that CF vaccination is efficacious also at high levels of MDA. The IgG results of the 
piglets before vaccination reflect the sow’s IgG status. After vaccination no difference in IgM response was seen between 
‘MDA high’ and ‘MDA low’ piglets. In this case we found no influence of level of MDA on the IgM response following 
Ingelvac CircoFLEX vaccination.  

Keywords: circo, PCV2, vaccination, maternal antibodies, MDA 
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Evaluation of PCV2 breeding herd stability using placental umbilical cord serum samples 
and improvement after PCV2 sow vaccination in Korea 
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2 Woorison F&G JeonNam, South Korea 
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Introduction  
The safety and efficacy of porcine circovirus type 2 (PCV2) vaccines are well recognized globally and PCV2 vaccination 
around weaning is essential to protect pigs from porcine circovirus disease (PCVD). However, the occurrence and role of 
vertical transmission of PCV2 is not well understood. The purpose of this study was to evaluate the stability of sow herds 
for PCV2 using placental umbilical cord serum (PUCS) samples and improvement after PCV2 sow vaccine in Korea.  

Materials and Methods  
This cross-sectional research study was conducted in 11 breeding sites of one big integrated group in Korea. Each sow 
unit was sampled two times 30 day apart. 10 PUCS samples were randomly collected from each site and each sample 
consisted of a pool of blood squeezed from at least 4 umbilical cords. PUCS samples were tested by PCR for PCV2. To 
understand the efficacy of PCV2 sow vaccination, sows and piglets weaned between Dec 2014 and Apr 2017 were 
included in the field study. Reproductive performances and mortality were analyzed before and after PCV2 mass 
vaccination using Statistical Process Control (Minitab ver. 17.0).  

Results  
Four out of 11 sites were positive for PCV2 The prevalence of positive PCR samples varied within sites over the 2 
periods. Among 11 sites, site E showed the highest percent positive. Table 1 shows PCV2 PCR results of farm “E” after 
PCV2 sow mass vaccinations. After 2nd mass vaccination, PCV2 PCR results shows negative from Oct 2016 and Keep 
negative until Feb 2017. Reproductive performances and piglet mortality were recorded from 1,202 sows and 11,843 
piglets from Dec 2014 to Dec 2015 and from 1,226 sows and 13,527 piglets from Apr 2016 to Apr 2017 (Ingelvac 
CircoFLEX® treatment group). Reproductive performance improvements after PCV2 sow vaccination were showed in 
Table 2. The farrowing rate was increased 2.9% after vaccination. The nursery mortality between two groups were 4.5% 
and 2.5% respectively (P<0.01).  

Conclusion  
Some previous studies have shown that PUCS are a good sample to evaluate sow herd stability for PCV2. In this study, 4 
out of 11 sow herds were positive and PCV2 sow vaccination show improvements PUCs PCR test as well as 
performance like farrowing rate and nursery mortality.  

Keywords: breeding herd stabil, placental umbilical, sow vaccination, PCV2 
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Case report on PCV2 infection causing diarrhea in grow-finishing pigs 
 
Xiujin Yang, Liande Zhu* 
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Introduction  
This case report describes differential diagnostics, including PCV2 infection, in a typical case of diarrhea in grow-finish 
pigs.  

Materials and Methods 
Confirmatory diagnostics quantitative PCR, histopathology and IHC were performed on samples of these animals. 
Samples were negative for pseudo-rabies virus and classical swine fever virus, weak-positive for PRRS virus and strong- 
positive for PCV2 (CT 3.5-5) in qPCR.  

Results 
Histopathology revealed the number of lymphocytes was significantly reduced in the lymph nodes and spleen.IHC reveal 
that PCV2 antigen mainly is disseminated in mononuclear macrophages in the submucosa of the small intestine. The 
diagnostic findings indicated that PCV2 was one of the causative agents for the clinical signs. After introducing PCV2 
vaccination with Ingelvac CircoFLEX at 3 weeks of age incidence of diarrhea decreased to < 3%.  

Conclusion  
This case demonstrates that PCV2 should be considered as causative agent in cases of diarrhea, especially if not 
responsive to antibiotic treatment. Additional implementation of PCV2 vaccination greatly improved the control of swine 
diarrhea.  

Keywords: PCV2, diarrhea, grow-finish pigs, histopathology 
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A serological investigation into classical swine fever in intensive pig farms in China 
 
Pengqiang Chen, Yabin Liu, Jing Yao, Zhonghua Li, Guangzhen Liu, Haibing Guo, Limei Yang, Zhenhua Zuo, Zhongxing 
Liu, Qing Yu, Kewen Wang* 
Swine business unit, Zoetis China,Shanghai,China 
*Corresponding Author: kewen.wang@zoetis.com 
 

Introduction  
Classical swine fever (CSF) is one of the major infectious swine diseases and vaccination is the main control measure. 
Our study objective was to assess the immune response dynamics to CSF virus (CSFV) vaccination in Chinese pig herds 
by testing ELISA antibodies.  

Materials and Methods  
From October 2016 to October 2017, 22,938 serum samples from 240 intensive pig farms in 26 provinces or 
municipalities in China were randomly collected within certain pig production stages: boars, gilts, sows (different parities), 
and growing pigs at 2, 4, 6, 8, 10, 12, 16, 20, 24 weeks of age. Samples were tested by ELISA for CSFV antibodies in the 
Zoetis swine disease diagnosis laboratory (Beijing). The antibody positive rate of each production stage of each pig farm 
was calculated, and the overall median, upper quartile and lower quartile antibody positive rates of each stage were 
analyzed.  

Results  
16,178 samples were seropositive (72.88%), and the average seropositive rates of breeding and farrow to finish herds 
were 85% and 65%, respectively. For breeding herds, the upper quartile of positive rates all reached 100%, except for the 
sows with more than 6 parities, and median and lower quartile positive rates were all over 85% and 78%, respectively. 
For farrow to finish herds, the upper quartile, median and lower quartile of positive rates continuously decreased from 2-6 
weeks of age, with the lowest positive rate at 6 weeks when the median and lower quartile were 38% and 20%, 
respectively. Conversely, all the upper quartile, median and lower quartile positive rates of these farms rose during 6-20 
weeks of age, peaking at 20 weeks when the median was 80% and the lower quartile was 65%. After 20 weeks, all three 
indexes showed an obvious downward trend.  

Conclusion  
This study showed that vaccination with CSFV vaccine in Chinese intensive pig farms was relatively successful in this 
period. However, CSFV antibodies in the sows with over 6 parities and in nursery pigs should be monitored, and it is 
necessary to cull sows with high parity and low CSFV antibodies.  

Keywords: classical swine feve, serological investigation 
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A single-amino-acid substitution at position 225 in hemagglutinin alters the transmissibility 
of eurasian avian-like H1N1 swine influenza virus in guinea pigs 
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Introduction  
Efficient transmission from human to human is the prerequisite for an influenza virus to cause a pandemic; however, the 
molecular determinants of influenza virus transmission are still largely unknown.  

Materials and Methods  
In this study, we explored the molecular basis for transmission of Eurasian avian-like H1N1 (EAH1N1) swine influenza 
viruses by comparing two viruses that are genetically similar but differ in their transmissibility in guinea pigs: the 
A/swine/Guangxi/18/2011 virus (GX/18) is highly transmissible by respiratory droplet in guinea pigs, whereas the 
A/swine/Heilongjiang/27/2012 virus (HLJ/27) does not transmit in this animal model. We used reverse genetics to 
generate a series of reassortants and mutants in the GX/18 background and tested their transmissibility in guinea pigs. 
We found that a single-amino-acid substitution of glycine (G) for glutamic acid (E) at position 225 (E225G) in the HA1 
protein completely abolished the respiratory droplet transmission of GX/18, whereas the substitution of E for G at the 
same position (G225E) in HA1 enabled HLJ/27 to transmit in guinea pigs.  

Results  
We investigated the underlying mechanism and found that viruses bearing 225E in HA1 replicated more rapidly than 
viruses bearing 225G due to differences in assembly and budding efficiencies.  

Conclusion  
Our study indicates that the amino acid 225E in HA1 plays a key role in EAH1N1 swine influenza virus transmission and 
provides important information for evaluating the pandemic potential of field influenza virus strains.  

Keywords: EAH1N1 SIV, transmissibility 
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Identification of hepatitis e virus (HEV) in Mexican pigs 
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Introduction  
HEV causes acute and chronic hepatitis in humans. 4 genotypes affect humans, genotypes 3 and 4 had also been found 
in other mammals as wild boars and pigs. Pigs are the main reservoirs and zoonotic transmission has been reported. In 
Mexico, only genotype 2 has been reported in humans; genotype 3 has been barely reported in pigs, mainly by 
serological studies. Our aim was to characterize an HEV strain found in pig samples.  

Materials and Methods  
Samples of liver, bile and feces were obtained from 4 slaughterhouses (64) and from a farrow-to-finish farm (48). RNA 
extraction was carried out following the phenol-chloroform technique. RT was performed using SuperScript™II (Invitrogen) 
in pools of 5-10 samples. PlatinumTaq DNA Polymerase (Invitrogen) was used for PCR with conditions of Deus, et al. 
(2007). Purified products were sent to Institute of Biomedical Research (IIB) for sanger sequencing. A confirmed positive 
sample was sent to Biotechnology Institute, UNAM, for next generation sequencing (Illumina NextSeq500). Sequence 
was obtained with BBmap36.99, Samtool1.3.1, and BCFtools1.3.1. Phylogenetic analysis was performed on MEGA7, 
inferred by mL (1000 bootstrap). 

Results  
Analysis involved 107 sequences reported as genotype 1-7 (cd-hit 98%). 8/21 pools of samples from farm were found 
positive (GenBank MF116412, MF116411, MF116410, MF116409). From slaughterhouses only one bile sample was 
positive. Phylogenetic tree shows clustering with zoonotic genotype 3 which has been reported extensively in America. 
However, samples are in different clades, as well as the other two sequences reported in Mexico obtained from GenBank. 
Sequences obtained from farm samples are from pigs of 12 weeks, age reported as peak of shedding, which suggests 
that the virus is eliminated before the arrival of the pig to the slaughterhouse, possible reason why virus was only found in 
the bile.  

Conclusion  
This finding suggests a risk for people who are in contact with pigs. Basic safety measures must be taken to avoid 
zoonotic infections.  

Keywords: hepatitis E, swine, bile, Mexico 
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Preparation of virus-like particles for porcine circovirus type 2 by YeastFab assembly 
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*Corresponding Author: jinhaih@tju.edu.cn 
 

Introduction  
Porcine circovirus type 2 (PCV2) poses a genuine threat to pig industry. An effective vaccine production against the 
pandemic is desirable. The aim of this study was to construct recombination yeast strains with PCV2 Cap protein. 
Materials and Methods We adopt to YeastFab Assembly method to synthesize transcriptional units in a single tube by 
piecing up promoter (PRO), open reading frame (ORF) and terminator (TER) in S. cerevisiae. Two yeast recombinants 
were successfully constructed using GPD and TEF2 promoters respectively to express PCV2 by secreting Cap protein in 
vitro. Electronic microscope observation demonstrated that the yeast-derived PCV2 Cap protein could self-assembles 
into 18 nm diameter virus-like particles (VLPs). The yield of two different recombination yeast containing GPD and TEF2 
promoter were 12 �g /mL, 25 �g /mL, respectively.  

Results  
Our results showed that it is feasible to use S. cerevisiae as a safe and simple system to produce PCV2 virus-like 
particles.  

Conclusion  
This indicated that there is possibility of obtaining PCV2 VLP vaccine by homologous recombination in yeast genome, 
and Cap protein was secreted into the cultural supernatant which can be used as a potential oral vaccine to protect pigs 
from PCV2-infection.  

Keywords: PCV2, saccharomyes cescere, virus-like particle, capsid protein 
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Molecular characteristics of the spike gene of porcine epidemic diarrhoea virus strains in 
Eastern China in 2016 
 
Jing Yu, Xulan Chai, Yao Cheng, Ying Li, Jinyan Gu*, Jiyong Zhou* 
Institute of Immunology, Nanjing Agricultural University, Nanjing, Jiangsu, China 
*Corresponding Author: gjy@njau.edu.cn 
 

Introductoin:  
PEDV has caused great damage to pig production worldwide. The purpose of this study was to research the prevalent 
and the molecular characteristics of common PEDV strains in China, further provide more insights into the origin, 
evolution and diversity of China PEDVs.  

Materials and Methods  
1272 faecal samples from pigs with diarrhoea symptoms or asymptomatic pigs in 17 provinces were collected for PEDV 
detection using reverse transcription-polymerase chain reaction (RT-PCR). Eighteen strongly PEDV-positive diarrhoea 
samples derived from five eastern provinces of China were selected for S gene sequencing. Nucleotide and deduced 
amino acid sequences of these samples were aligned, edited, and analyzed in DNAMAN8 software. Phylogenetic trees 
were constructed by the neighbor-joining method in MEGA 7 software. Prediction of potential highly specific 
N-glycosylation sites were performed using web services available at http://www.cbs.dtu.dk/services/NetNGlyc and 
https://www.expasy.org/. The potential phosphorylation sites were determined using the NetPhos 3.1 server at 
http://www.cbs.dtu.dk/services/NetPhos/.  

Results  
The epidemiological data revealed that the PEDV-positive rate in diarrhoea specimens was 28.93%. Phylogenetic and 
genetic analyses of the S genes showed that the 18 Eastern China strains were homogeneous, and they were all 
classified into the G2 genotype (variants); only one strain clustered into a G2-a subgroup (US and Asian non-S-INDEL), 
and the majority (17/18) clustered into a new subgroup G2-b (Chinese non-S-INDEL) that was separated from other 
globally prevalent PEDV strains. The G2-b subgroup only contained Chinese PEDV strains that were isolated after 2014. 
Compared with the CV777 vaccine strain, Eastern China PEDVs were genetically distinct and had various amino acid 
differences in the neutralizing epitope domain of the S protein, as well as different patterns of predicted high-specificity 
N-glycosylation sites.  

Conclusion  
Our study provides useful insights into the molecular characteristics of prevalent Eastern China PEDV strains and 
suggests that the development of novel vaccines based on the new PEDV variants may be necessary for controlling the 
epidemics of PED in China.  

Keywords: PEDV, spike gene, molecular characteristics, phylogenetic analysis 
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Northern Germany 
 
Linus Eichhorn1, Juliane Eichhorn*1, Denise Wüllner*1, Marius Kunze*2, Elisabeth Streckel*2 
1 Vet Team Schleswig-Holstein GmbH, Germany 
2 Boehringer Ingelheim Vetmedica GmbH, Germany 
*Corresponding Author: elisabeth.streckel@boehringer-ingelheim.com 
 

Introduction  
In 2017 a pig farm including 250 sows in a closed system showed an increase in mixted bacterial infections and wasting 
animals in the nursery. Four weeks later the farm recognized first litters with mummified, stillborn or weak-born piglets in 
the farrowing unit. At this time, piglets were vaccinated with a ready-to-use vaccine against M. hyo and PCV2 and against 
Shiga toxin. The sows were vaccinated against PPV, Erysipelothrix rhusiopathiae and PRRS virus. The farmer reported a 
failure of the refrigerator where the vaccines were stored lasting for five weeks. Infections with PCV2 in the nursery and 
with PPV in the sow herd due to inadequate stored and therefore inactive vaccines were assumed.  

Materials and Methods  
In the nursery, ten blood samples of wasting piglets were tested for PCV2 and PRRSV. Also in the farrowing unit three 
blood samples of sows having litters with clinical outcome were tested for antibodies (Leptospira sp., Chlamydia, 
Influenza, PPV and PCV2) and antigen (PRRSV, PCV2). Organ pools out of ten mummified fetuses were checked for 
Chlamydia sp., Leptospira, PPV, PRRSV and PCV2.  

Results 
The results proved an infection with PCV2 in the nursery as well as in the sow herd. In all blood samples high amounts of 
PCV2 (5-10 log GE) could be detected and organ pools out of the ten mummified fetuses were positive for PCV2 antigen. 
All other pathogens were tested negative (antibodies and antigen).  

Conclusion  
A clinical manifest PCV2 infection in the sow herd seems unlikely with the background of a closed immune status of the 
vaccinated nursery. However, when vaccination gaps are leading to a manifestation of PCV2 infection in the nursery as in 
this case, this infection can – supported by poor biosecurity management – spread over the sow heard and cause 
substantial damage. In this case, the PCV2 associated reproductive disorders could be brought back under control using 
a whole heard vaccination with Ingelvac CircoFLEX®. Six weeks after this vaccination no more clinical manifestation of 
litters was seen. Since then, the farm continues to vaccinate the sows production-orientated in the farrowing unit a few 
days before mating.  

Keywords: PCV2, sow, mummified fetus 
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New porcine circovirus in Germany 
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Introduction 
Despite being effectively controlled by commercial vaccines, the porcine circovirus type 2 (PCV2) remains one of the 
most economically important viruses of swine. PCV2 is considered a major pathogen of porcine circovirus associated 
disease (PCVAD), which is characterized by several clinical symptoms, including post-weaning multi-systemic wasting 
syndrome (PMWS), porcine dermatitis and nephropathy syndrome (PDNS), reproductive disorders, enteritis and porcine 
respiratory disease complex (PRDC). In 2016 a novel circovirus, designated porcine circovirus 3 (PCV3) was first 
identified in US swine with PDNS-like clinical signs, reproductive disorder, cardiac and multisystemic inflammation.  

Materials and Methods  
A set of multiplex qPCR reagents was developed for the specific and sensitive detection of PCV2 and PCV3 in a single 
PCR run. As sample material mainly tissue, oral fluid, feces and serum was used. For validation purposes field samples 
derived from herds with PMWS, PDNS or PRDC or with unclear incidence of disease of US and German origin were 
tested and compared to published monoplex qPCR protocols as reference methods.  

Results  
The newly developed virotype PCV2/PCV3 assay is a triplex qPCR for detection of PCV2, PCV3 and an integrated 
internal control. The virotype PCV2/3 qPCR assay shows a high analytical sensitivity. The detection limits (LOD95%) of 
PCV2 and PCV3 were 47 and 135 copies of in vitro DNA, respectively. No false positive results were detected testing 
samples positive for 6 other relevant swine viruses or Brachyspira hyodysenteriae. A high reproducibility with coefficients 
of variation for intra-assay and inter-assay of less than 0.5 was demonstrated. PCV3 was detected in 40 US samples and 
60 German samples. 61 samples were double positive for PCV2 and PCV3. Two German PCV3 positive PCR 
amplificates were sequenced and stated homology to two US PCV3 sequences (GenBank PCV3-US/SD2016, 
PCV3-US/MN2016) was 99 – 100 %, respectively. The PCV3 whole genome sequence of a German strain revealed over 
99% homology to two US strains.  

Conclusion  
Using the new virotype PCV2/PCV3 reagents, PCV3 could be also detected in German porcine samples. The new assay 
allows a differential and simultaneous detection of PCV2 and PCV3. Further studies regarding the relevance of PCV3 for 
porcine circovirus associated diseases will follow.  

Keywords: circovirus, multiplex qPCR, sequence, PCVAD 
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Introduction  
The porcine epidemic diarrhea virus (PEDV) causes a watery diarrhea, vomit and dehydration in pigs of all ages; in 
piglets the mortality can reach 100%. The aetiological agent is an Alfacoronavirus whose genome is approximatly 28 Kb 
and contains seven open reading frames: ORF1a, ORF1b, S, ORF3, E, M and N. The objective of this study was to 
genetically characterize the genetic evolution of PEDV in Mexico.  

Materials and Methods  
The full genome of the PEDV was amplified from 24 feces and intestine samples collected from 2013 to 2017, 12 pairs of 
primers were used with their own design. The products were sequenced with Ion Torrent PGM platform and a 
phylogenetic analysis of the obtained sequences and those reported in GenBank was performed using the MEGA7 
program. A new insertion of three amino acids (aa) in the region of the N-Terminal Domain (NTD) was identified for the S 
protein in two samples from the state of Jalisco (from 2016 and 2017). Also, three samples with deletions in the 
non-protein structural three (nps3) region were identified, one in the state of Guanajuato and two in the state of Queretaro 
(deletion of eight and six aa, respectively; year 2017); this deletion has been identified previously in an attenuated strain 
DR13 and in a vaccination strain in China. Through the phylogenetic analysis three strains in the INDEL group were 
identified, corresponding to years 2013, 2014 and 2015, whose ancestor is OH851.  

Results  
The clade of the American pandemic strains is found divided in two sub-clades, 20 strains in the study are grouped in one 
of these subclade along with the strain USA/Colorado/2013, and in the second, only one strain in the present study is 
grouped along with strains from USA, Canada and South Korea.  

Conclusion  
The results provide enough information to define the strain origin that affects the swine production in Mexico, facilitating 
development of diagnostic methods and strain selection for use in future vaccines. Funded by PDCPN2014-1, 249177, 
RF 13592932977 and Zoetis-Swine México.  

Keywords: porcine epidemic diarrhea, phylogeny, molecular evolution 
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The I176R substitution of E protein weakens Japanese encephalitis virus neurovirulence, 
but not its growth rate in BHK-21 cells 
 
Yuyong Zhou1, Yao Feng1, Rui Wu1, Sanjie Cao*1 
1 Research Center of Swine Disease, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, 
China 
2 Sichuan Science-observation Experiment of Veterinary Drugs and Veterinary Diagnostic Technology, Ministry of 
Agriculture, Chengdu 611130, China 
*Corresponding Author: veterinary226@163.com 
 

Introduction  
The aim of this study is to identity whether mutation of I176R in the E-coding region of Japanese encephalitis virus (JEV) 
play a role in the attenuation process. 

Materials and Methods  
Previously we isolated the JEV strain, SCYA201201; In this study, we passed the SCYA201201 strain in Syrian baby 
hamster kidney (BHK-21) cells 120 times to obtain a SCYA201201-0901 strain, which exhibited an attenuated phenotype 
in mice. Comparing the whole sequence of SCYA201201-0901 (GenBank accession no. MF124315) to that of 
SCYA201201-1 (GenBank accession no. KU508408) showed that there were several mutations between them, including 
a E-I176R. we used an infectious cDNA clone of JEV (JEV-SA14/U14163) as an example of JEV to engineer E protein 
mutation. Recombinant virus rJEV-I176R and rSA14 were recovered by transfection of in vitro-transcribed viral RNA into 
BHK21 cells. In vitro experiments, the rescued rJEV-I176R virus yielded similar plaque morphology to the rSA14 virus in 
BHK-21 cells, indicating that the I176R mutation does not affect plaque formation; and that the difference in virulence 
between the rSA14 and the rJEV-I176R strains does not correlate with their plaque sizes in BHK-21 cells. We next 
compared the growth rates of the two strains in BHK-21 cells. There were no significant differences in the growth curves 
between the viruses. In vivo study, 3-week-old female BALB/c mice (n = 6) were inoculated intracranially with different 
doses of rSA14 and rJEV-I176R. Every treatment was performed in triplicate (n = 18), with the exception the DMEM 
treatment control. In the neurovirulence test, intracranial challenge of 200 and 2000 plaque forming unit (p.f.u.). of rSA14 
caused a 55.56 % and 88.89 % mortality in mice, respectively. While challenge of the same dose of 200 and 2000 p.f.u. 
of rJEV-I176R caused an 11.11 % and 50 % mortality in mice, respectively.  

Conclusion  
In conclusion, we provided evidence that this single mutation I176R did not affect virus growth in BHK-21 cells and 
significantly decreased the JEV neurovirulence in mice. These study provides critical information in understanding the 
molecular mechanism of JE vaccine attenuation.  

Keywords: Japanese encephaliti, E protein, mutation, neurovirulence 
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CD163 N-terminal domain protein interacts with MYH9 C-terminal domain protein and 
blocks PRRSV infection 
 
GaoPeng Hou1, Y. Nan1, L. Li1, B. Xue1, L. Zhang1, K. Li, W. Sun1, G. Gu1, C. Wu1, Q. Zhao1, G. Zhang2, Julian A. 
Hiscox3 and  EnMin Zhou1*  
1 College of Veterinary Medicine, Northwest A&F University, China; 
2 College of Animal Science and Veterinary Medicine, Henan Agricultural University, China; 
3 Department of Infection Biology, Institute of Infection and Global Health, University of Liverpool, Liverpool L3 5RF, UK 
 

Introduction  
CD163 and MYH9 are indispensible cellular proteins for PRRSV infection. The objective of this study was to determine 
the interaction between CD163 N-terminal domain protein and MHY9 C-terminal domain protein and its role in PRRSV 
infection of PAM.  

Materials and Methods  
The cDNA encoding swine CD163 SRCR1-4 fragment and swine MHY9 protein C-terminal domain (designated PRA) 
were amplified from PAM. For the interaction between SRCR1- 4 and PRA, the different truncated fragments of CD163 
were ligated into bicistronic IRES vectors (PCAGEN-CMV-IRES) along with PRA. The plasmid-transfected cells at 48h 
post transfection were lysed for Co-IP assay. For blocking PRRSV infection, SRCR1- 4 was incubated with cells for 2h at 
37°C. The unbound proteins were removed and the cells were incubated with PRRSV for 1h at 37°C. After incubation for 
24 h at 37 , PRRSV N gene and N protein were detected by qPCR and western blot, respectively.  

Results  
The Co-IP results showed that CD163 interacted with MYH9 protein as well as PRA. In addition, CD163 SRCR1-4 
fragment protein interacted with PRA expressed in HEK-293T cells. The PRRSV infection results demonstrated that 
pre-incubation of SRCR1- 4 with PAMs inhibited PRRSV infection by potentially blocking the interaction between MYH9 
and the virus.  

Conclusion  
CD163 N-terminal domain protein interacts with MYH9 and blocks PRRSV infection of permissive cells.  

Key words: PRRSV, receptor, CD163, MYH9  
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Isolation and molecular characterization of parainfluenza virus 5 in the diarrhea-affected 
piglets in China 
 
Ning Jiang, Enyu Wang, Fanzhi Kong, Junjun Zhai, Dongwei Yuan, Dongbo Sun* 
Laboratory for the Prevention and Control of Swine Infectious Diseases, College of Animal Science and Veterinary 
Medicine, Heilongjiang Bayi Agricultural University, No. 5 Xinfeng Road, Sartu District, Daqing, Heilongjiang, PR 
China.,163319 
*Corresponding Author: dongbosun@126.com 
 

Introduction  
Recently, parainfluenza virus 5 (PIV5) infection was increasingly reported in mammals.  

Materials and Methods  
In order to investigate the potential infection of PIV5 in the diarrhea-affected piglets in China, the samples from the 
intestinal tissues of the diarrhea-affected piglets were subjected to virus isolation, the electron microscopic observation, 
Illumina next-generation sequencing, RT-PCR identification, and phylogenetic analysis.  

Results  
In this study, a total of five PIV5 strains were isolated from the diarrhea-affected piglets in four provinces or municipality in 
China. The F gene-based phylogenetic tree indicated that five isolated PIV5 strains showed a closely relationship with the 
PIV5 strain ZJQ-221 from lesser in China and the PIV5 strain 1168-1 from canine in South Korea, and differed genetically 
from other PIV5 reference strains from pig, calf, cells, human, and dog.  

Conclusion  
To the best of our knowledge, it is the first report that the PIV5 strain is isolated from intestinal tissues of the 
diarrhea-affected piglets in four provinces or municipality in China. This data adds novel information and understanding 
for epidemiology and tissue tropism of PIV5. However, further studies are necessary to strengthen viral surveillance in pig 
population and clarify potential pathogenicity of PIV5 infection.  

Keywords: diarrhea-affected piglets, isolation, parainfluenza virus 5 
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Use of a delayed hipersensitivity test (DTH) to monitor PCV2 vaccination compliance. 
 
Juan Manuel Palacios*2, Enrique Mariscal1 
1 Technical Consultant Guadalajara Jalisco Mexico 
2 CEVA Technical Services Mexico 
*Corresponding Author: juan-manuel.palacios@ceva.com 
 

Introduction  
Perform comparative DTH study stimulated by three different PCV2 antigens vaccines, ORF-2 sub-unitary vaccines and a 
complete PCV2 virus applied in a contemporary group from a commercial farm in Mexico. There are no commercial test 
that could verify vaccination compliance, serological test can´t differentiate infection responses from vaccine.  

Materials and Methods  
A 1000 sows farm with a multisite production system was selected for this study, 80 weaned piglets were assigned 
randomly to one of three treatments. Group one was vaccinated with a mono-dose ORF-2 sub-unitary vaccine, Group two 
with a bi-dose ORF-2 sub-unitary vaccine and Group three with an inactivated complete virus vaccine, 20 piglets let as 
negative controls injected with saline solution. All groups were vaccinated at 21 days except group two at 3-6 weeks age. 
At 63 days age piglets from all groups were bled to perform a PCV2 serological test (Biocheck) and 0.1 ml from a PCV2 
antigen were ventral injected intra-dermic in the middle of the two teats, 24 hs after the inflammation area was measured, 
10 mm was considered the cut value.  

Results  
There were no any positive reaction from Groups Control, 1 and 2. Group 3 showed 56.3% of positive reaction, 
inflammation diameter average and range were in groups 1); 6.63 (0.69-5.63 mm), 2); 4.64 (0.97-8.57 mm) and 3); 11.0 
(4.91-18.45). Serological response sp value was in average and range in 1); 1.208 ( 1.0–1.48), 2); 1.136 ( 0.63-1.46) and 
3); 0.868 ( 0.93-0.96). Discussion. DTH correspond to an hypersensitivity type IV reaction, results showed that 6 weeks 
after vaccination the test detect a reaction only in the group 3 with a complete virus vaccine although not in all the 
animals.  

Conclusion  
DTH could be used in a compliance PCV2 vaccination when a complete virus vaccine is used. References. Callen A. et al 
(2014) AASV procc. 267-271 and Díaz I. et al (2014) 23rd IPVS procc. Pp 81  

Keywords: PCV2, vaccines 
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Comparative productive performance between three different PCV2 vaccines in 
contemporary groups in a continuous flow farm in Mexico. 
 
Juan Manuel Palacios*1, Enrique Mariscal2 
1 CEVA Technical Services Mexico 
2 External Consultant Guadalajara Jalisco Mexico 
*Corresponding Author: juan-manuel.palacios@ceva.com 
 

Introduction  
Evaluate if different PCV2 one or two-dose vaccines could affect productive performance in a continuous cycle system in 
a PCV2 positive farm in Mexico. PCV2 vaccines use is a routine practice in Mexico one-dose products are the most used 
products. In case of high pressures double dose are recommended.  

Materials and Methods  
In a 500 sows farm with a continuous flow system 180 piglets from three weekly groups were randomly assigned to one 
of three PCV2 vaccines; group A with a mono-dose PCV2 vaccine injected with 0.5 ml IM at 23 days age, group B with a 
mono-dose vaccine and injected with 1.0 ml IM at 23 days age and group C with a bi-dose vaccines injected at 23 and 42 
days with 2.0 ml IM. All pigs were ear-tagged and were bled at 21,63,105,133 and 155 days age to perform a PCV2 
serology and a rt-PCR . The pigs were weighted individually at 23,58, 136 and 155 days age, ADWG and age at 
slaughter were calculated by each group. Data were analysed by a Covariance test taking the initial weight as co-variable 
using SAS V.8.06.  

Results  
PCV2 serology from 21 to 63 days showed a decay similar in the three groups with sp values from 1.96±0.37 to 
1.07±0.18 and no differences. Serology from 105 to 155 days showed and increase with higher values in Group C, at 255 
days, sp value average were 2.19±0.07 and no differences between groups. Rt-PCR were positive al 133 and 155 days 
only in group B. ADWG from 23 to 155 days were 0.644, 0.640 and 0.620 kg. respectively with no-statistics differences. 
Only intervals 58-136 and 136-155 days age between group A vs. B-C were different (P�0.05). Adjusted age at 100 kg 
bodyweight were 165.4, 164.7 and 173.3 days in groups a, b and c respectively  

Conclusion  
All vaccines showed a similar serological response, group B have PCV2 viremia during fattening period with no 
differences in performance parameters. References; Park C. Seon H., et al 2014, cviorg.  

Keywords: PCV2, vaccines 
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ITRAQ-based quantitative phosphorylation proteomics analysis of vero E6 cells infected 
with PEDV 
 
Dan Yang, Fanzhi Kong, Junjun Zhai, Dongwei Yuan, Dongbo Sun* 
Laboratory for the Prevention and Control of Swine Infectious Diseases, College of Animal Science and Veterinary 
Medicine, Heilongjiang Bayi Agricultural University.No. 5 Xinfeng Road, Sartu District, Daqing , P.R. China.,163319 
*Corresponding Author: dongbosun@126.com 
 

Introduction  
To clarify the differentially expressed phosphoproteins in Vero E6 cells induced by PEDV, we performed an iTRAQ based 
comparative quantitative phosphoproteomic study of Vero E6 cells infected with PEDV.  

Materials and Methods 
A total of 109 differentially expressed phosphoproteins (DEPs) were identified upon PEDV strain infection (P<0.05, 
ratio>1.5), of which 72 were up regulated while 37 were down regulated. KEGG pathway analysis was employed to 
investigate the canonical pathways and functional networks involved in PEDV infection.  

Results  
Comprehensive studies have revealed that Toll like receptors, MAPK, PI3K/Akt, RIG-I and mTOR signal pathways were 
related with PEDV infection. In addition, PEDV could activate heat shock protein 27 (HSP27) and HSP70 expression; 
HSP70 expression might influence PEDV replication.  

Conclusion  
These data might provide new insights for illuminating the specific pathogenesis of PEDV infection, and lay a foundation 
for the development of effective therapeutic strategies.  

Keywords: PEDV; phosphorylation proteomics; iTRAQ 
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Evaluation of neutralizing antibodies of colostrum against porcine epidemic diarrhea virus 
in field conditions 
 
Donguk Lee, InJoong Yoon* 
Choongang Vaccine Laboratory, Daejeon, Republic of Korea 
*Corresponding Author: iyoon@cavac.co.kr 
 

Introduction  
Porcine epidemic diarrhea virus (PEDV) is one of the most detrimental diseases in the swine industry. To protect PEDV in 
suckling piglets, passive lactogenic immunity stemming from sows is crucial. In this study, we evaluated colostral 
neutralizing antibody (Nab) levels against PEDV in 5 farms upon different vaccine program.  

Materials and Methods  
Total of 41 colostrum samples were obtained from 5 farms. Farm A and C were previously infected with PEDV, whereas 
remaining farms were PEDV negative. Farm A was applied feedback method along with mass vaccination with the 
inactivated PEDV vaccine at 2 and 5 weeks before the parturition (PED-X, CAVAC, Korea)(Group A). Farm B employed 
inactivated vaccine generated by classical PEDV strain (SM98) twice after administration of live attenuated vaccine 
intramuscularly (SM98)(Group B). High parity sow of farm C applied combination of feedback and inactivated PEDV 
vaccine as the same manner of farm A (Group C-V), while low parity sow do not administer any vaccine protocol (Group 
C-N). Farm D and Farm E utilized classical live attenuated vaccines into intramuscularly (SM98)(Group D) and orally 
(DR13)(Group E), respectively. All of the colostrum samples were analyzed by virus neutralization test in a routine 
manner after defatting and filtration.  

Results  
Colostrum samples of group A, B, and C-V showed significantly higher neutralizing antibody titer compared to those of 
group C-N, D, and E (P<0.05), and group B revealed to have lower Nab titer compared to group C-V. By comparing 
colostrum Nab titer for each parity of all farms, neutralization antibody of high parity sows (5-6 and 7-9) was significantly 
higher than those from low parity sows (1-2) (P<0.05).  

Conclusion  
Here, we evaluated colostrum neutralizing antibodies in various vaccination protocols. It seems that inactivated 
vaccination after stimulation of mucosal immunity elicits high Nab in colostrum. Moreover, low parity sows showed lower 
Nab titer compared to high parity sows, thus intensive control measures in low parity sows is necessary to protect 
infection in herd. However, novel methods detecting PEDV specific IgA in colostrum is needed to evaluate appropriate 
protection ability of colostrum.  

Keywords: PEDV, colostrum, neutralizing titer 
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Absence of PCV2 viremia in new-born pigs on 4 Dutch endemically infected sow farms 
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Introduction  
Whereas PCV2 associated disease (PCVAD) occurs mostly in pigs of >10 weeks of age, the time of infection is usually 
earlier. The number of piglets born viraemic significantly influences infection dynamics and consequently the suitability of 
control strategies [1]. Previous studies indicated a high PCV2 prevalence at birth [2,3,4], but recent studies are scarce [5]. 
Objective of this study: to estimate PCV2 prevalence in new-born pigs on endemically infected farms.  

Materials and Methods 
Assuming a beta binomial distribution of PCV2, sample size calculation resulted in sampling 8 piglets from 11 litters to 
obtain a prevalence estimate of 0.3±0.1 per farm, with a between litter variation of rho=0.5. The study was performed in 
four farms, to improve external validity. Farm inclusion criteria were: breeding own replacement stock, no PCV2 sow 
vaccination, dynamic sow group housing, no clinical PCVAD. From piglets, EDTA blood samples were obtained from the 
umbilical cord directly after expulsion. From sows, serum samples were obtained after farrowing. All piglet and sow 
samples were analysed by qPCR for PCV2 DNA and serum samples were analysed for IgM and IgG antibodies by 
ELISA. 

Results  
0/352 piglets and 0/44 sows tested positive for PCV2 DNA. None of the sows tested positive for IgM. In farm A, none of 
the sows tested IgG positive, whereas in farms B, C and D, 13/33 sows tested PCV2 IgG positive.  

Conclusion  
The prevalence of PCV2 in new-born piglets in the sampled herds is much lower than may be expected from literature 
[2,3,4], but matches recent publications [e.g. 5]. The findings warrant strict implementation of hygienic measures to 
prevent infection of PCV2 free litters.  

Keywords: epidemiology, PCV2, infection dynamics, new-born piglets, umbilical cord 
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A CRIPSR/Cas9-Mediated strategy for reducing IAV entry in pigs 
 
Yue Du, Simon G. Lillico, Christopher Proudfoot, Vrushali Patil, Bruce Whitelaw* 
Developmental Biology, the Roslin Institute, Edinburgh, UK 
*Corresponding Author: bruce.whitelaw@roslin.ed.ac.uk 
 

Introduction  
Influenza A viruses (IAV) circulate in numerous mammalian and avian species, causing substantial impacts to livestock 
production and welfare as well as to public health. With respect to the emergence of novel viral strains that could impact 
human health, pigs are of particular concern; they are highly susceptible both human and avian adapted IAV strains, are 
often housed in close proximity to both humans and poultry, and have the potential to act as “mixing vessels” for viral 
rearrangements and cross-species transmission. IAV prevention and control involves intensive global efforts to monitor 
circulating strains and update annual vaccination policies. Evolution of new mammalian-adapted viral strains means that 
vaccination can never be effectively utilised to eliminate the threat. Limited biosurveillance of swine herds and intensive 
breeding further increase the possibility of sustained transmission. In recent years genome editor tools have emerged as 
versatile and powerful genetic approaches, revolutionising our capability to precisely modify mammalian genomes. 
Foremost amongst the genome editors in scientific research is the CRISPR/Cas9 system, which allows scientists to 
combine precise breaks in a target genome with specific repair at the target site. Beta-galactoside alpha-2,6 
Sialyltransferase I (ST6Gal I), a type II membrane protein encoded by ST6GAL I gene, catalyses the addition of terminal 
alpha 2,6 sialic acid (SA) to N-glycans of glycoproteins on the cell membrane.  

Materials and Methods 
Here, a CRISPR/Cas9-mediated strategy is evaluated to reduce alpha 2, 6-sialylation on N-glycans via deleting ST6GAL 
I transcripts specifically within the respiratory tract, whilst retaining its more global expression patterns involving other 
SA-containing biosynthesis.  

Results  
We assess this loss-of-function model in vitro and its potential for in vivo application to limit the ability of IAV strains to 
recombine in farmed pigs.  

Keywords: influenza, viral entry, CRISPR/Cas9 system, ST6GAL I 
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How to maintain the start up farm PED negative when it load the gilts from farm adopting 
PED weekly feedback program 
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Introduction  
Porcine Epidemic Diarrhea (PED) is still one of the most devastating economic cost diseases all over the world. Even 
though the methods of PED control and elimination have been demonstrated, how to minimize the risk of PED outbreak 
when introducing gilts from PED positive farm is worth to discuss. Here the case-report describes the way to maintain the 
start up farm PED negative which loaded the gilts from breeding farm adopting PED weekly feedback program.  

Materials and Methods  
Breeding farm A populated with 1200 sows, farrow-to-finish operation, had PED outbreak at January 2017. Feedback 
was initiate at the end of January for three days combined with a strict sanitation protocol after feedback. As 
consequence, the clinical cases were disappear and the production recovery to baseline in 4 weeks. However, the farm 
maintains the PED feedback program to feedback sows 6 and 3 weeks before farrowing. Farm B is a start up farm and 
designed to populate with 1200 sows and no isolation barn. The gilts were selected to load from farm A in 3 batches 
according to the construction progress. After the gestation barn was finished, cleaned and disinfected, it was defined as 
clean area combine with strict bio-security policy including shower in/ shower out, and all deliveries were disinfected. The 
transporting trucks were cleaned with detergent Biosolve HD and disinfected using Virkon after dry completely before 
loaded gilts. These selected gilts tested for PED PCR negative before transportation at April. 30 samples are collected 
and sent to lab from these gilts at gestation after arrival on the farm 4 weeks.The secondary and third batch gilts were 
also confirmed PED negative before transported. The secondary batch gilts were isolated in the nursery barn as the 
gestation and farrowing were defined as clean area at July. The third batch gilts were isolated in the growing-finishing 
barn while the gestation, farrowing and nursery were defined as clean area at September. 30 samples were collected and 
sent to lab from secondary and third batch gilts after arrival on the farm 4 weeks.  

Results  
All gilts had no clinical signs and PED negative before transported which minimize the risk of shedding PED virus. PCR of 
the samples from these three batches gilts were all PED negative after 4 weeks arrival showed no new animals were 
PED infected during isolation. No animal presented diarrhea clinical signs so far and the later on monthly test showed this 
start up farm is PED negative.  

Conclusion  
Minimization of PED virus shedding risk of gilts, isolation of gilts according to the construction progress, strictly truck disinfection 
and strict bio-security policy were the key factors contribute to the successful prevention of PED of the start up farm.  

Keywords: PED, PED negative, feedback, startup farm, contruction progress 
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Genome sequencing and analysis of a porcine delta coronavirus from Eastern China 
 
Dequan Yang, Houbin Ju, Jinping Zhou* 
Shanghai Animal Disease Control Center 
*Corresponding Author: shzjpvet@163.com 
 

Introduction  
Porcine delta coronavirus (PDCoV) has been reported in many countries, including the United States, Canada, South 
Korea, China, Thailand, Vietnam and Laos. In December 2016, clinical diarrhea similar to that caused by porcine 
epidemic diarrhea virus (PEDV), but with a lower mortality rate, was reported on a swine farm in Shanghai, China.  

Materials and Methods  
6 Intestine samples were collected from dead suckling piglets (<3 weeks old) with clinical diarrhea, and they were 
assayed for the presence of swine enteric coronaviruses. Polymerase chain reaction results were positive for PDCoV 
(6/6), but negative for PEDV (0/6), transmissible gastroenteritis virus (TGEV) (0/6) and porcine rotavirus group A (Rota A) 
(0/6). The full-length genome sequence of the PDCoV strain SHJS/SL/2016 was determined.  

Results  
Phylogenetic trees demonstrated that PDCoV strain SHJS/SL/2016 belongs to the Chinese clade, which might share a 
common evolutionary ancestor with United States and South Korean clades, but it clustered separately from Thai and 
Laotian PDCoV strains.  

Conclusion  
This report describes the complete genome sequence of SHJS/SL/2016, and the data will promote a better 
understanding of the molecular epidemiology and genetic diversity of PDCoV isolates in China. 

Keywords: porcine deltacoronav, full-length genome, phylogenetics 
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Experimental infection of sheep with pseudorabies viruses isolated in Shanghai, China, 
between 2010 and 2012 
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Introduction  
For many years, pseudorabies has been efficiently controlled in China by vaccination. However, a sudden outbreak 
occurred on many pig farms during 2012-2013. 

Materials and Methods  
In this study, phylogenetic analysis was carried out with the aim of understanding the genetic relatedness between strains 
in both populations and comparing strains in China with those circulating in other countries. To obtain more pathogenetic 
relevant data regarding two pseudorabies virus (PRV) isolates (SH2010 and SH2012) in sheep, we evaluated samples of 
PRV isolated in Shanghai, China between 2010 and 2012.  

Results  
Based on clinical signs, body temperature variation, and the maximum amounts of viral DNA in unvaccinated/infected 
sheep, the emerging PRV variant strain, SH2012 was observed to be more highly virulent than the traditional PRV 
SH2010 strain. 

Conclusion  
The data of the present study will aid in a better understanding of the differences in pathogenicity between the traditional 
PRV SH2010 strain and the emerging PRV variant strain SH2012.  

Keywords: pathogenicity, pseudorabies virus, sheep, variant strain 
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Molecular characterization of reassortant Eurasian-avian like H1N1 subtype swine 
influenza viruses in eastern China 
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Introduction 
Swine influenza virus (SIV) contributed importantly to the porcine respiratory disease complex (PRDC) in China, causing 
serious economic losses to pig industry. Primarily, three influenza subtypes of H1N1, H3N2 and H1N2 have been 
established in swine herds. 

Materials and Methods 
To investigate the infection status of SIV in eastern China, oropharyngeal swabs and tissue samples were collected from 
pigs exhibiting influenza-like or respiratory symptoms from pig farms or animal hospitals, respectively. Two SIVs were 
isolated by inoculating the swab supernatants or tissue homogenates into SPF chick embryos, and both were identified 
as H1 subtype by HI test and N1 subtype by RT-PCR, respectively. Genomic analysis showed that the two H1N1 viruses 
of A/swine/Jiangsu/DT/2016 and A/swine/Hebei/ZJK/2016 were highly homologous with each other, sharing 
96.9%-98.3% nucleotide sequence identities among the eight gene segments. Phylogenetically, the HA, NA and M genes 
were all clustered evidently with Eurasian-avian (EA) like H1N1 lineage while the RNP genes (PB2, PB1, PA and NP) 
were all derived from the 2009 pandemic H1N1 viruses. In addition, the NS genes both belonged to the triple-reassortant 
SIV lineages. 

Results 
This indicated that the two H1N1 subtype SIV reassortants had been generated by incorporating three different gene 
constellations. The amino acid motif at cleavage site of HA consistently contained PSIQSR/GLF, indicating a low 
pathogenic phenotype.  

Conclusion 
HA 226Q in the receptor binding site implied poor preference for human-type SA�-2,6Gal receptors, whereas PB2 627E, 
701D and 714S further suggested low potential for serious mammalian infection. Therefore, the identification of such 
EA-like H1N1 viruses provided valuable reference for the study on evolution and variation of SIV in eastern China.  

Keywords: swine influenza, H1N1, Eurasian-avian like, 2009 pandemic 
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Detection and high-throughput sequencing of African swine fever virus in soil samples 
 
Lihong Liu*, Eva Emmoth, Mikhayil Hakhverdyan, Frederik Widén, Karl Ståhl 
National Veterinary Institute (SVA), Uppsala, Sweden 
*Corresponding Author: lihong.liu@sva.se 
 

Introduction 
African swine fever (ASF) is a devastating disease affecting both domestic pigs and European wild boar. Since 2014, it 
has managed to become established in wild boar population in the neighboring Baltic states and Poland. Most of the 
infected wild boars will eventually die of ASF and the decomposed carcasses release large amount of infectious ASF 
virus (ASFV) to the surroundings such as soils. Although ASFV is highly stable when present in biological materials, it is 
very sensitive to inactivation by, for example, oxidizing agents and chemicals in soil. It might be difficult to isolate viruses 
from soils beyond one or two weeks after contamination. In addition, presence of PCR inhibitors in soils may adversely 
affect accurate diagnosis of ASF and determination of viral genome. This study aims to investigate virus viability in a 
Swedish soil matrix under experimental conditions and evaluate efficiency of molecular diagnosis and full-length genome 
sequencing of ASFV.  

Materials and Methods 
ASFV strain BA71 (2×104 TCID50) was mixed with a blood sample from a healthy pig, which was then spiked into a soil 
sample and aliquoted into individual tubes. The samples were kept at room temperature (19.9 ~ 21.9 ) inside biosafety 
level 3 (BSL3) lab, and collected on days 0, 1, 2, 5, 7, 14, 21, 28, and 42 after spiking. Soil samples stored in a -70  
freezer until analysis by virus isolation on Vero cells, qPCR for molecular detection and by high-throughput sequencing 
on MiSeq. A blood sample and a cell culture medium control were also prepared and will be analyzed in the same way as 
the soil samples.  

Results 
Samples are being processed for virus isolation, qPCR and sequencing, and results will be presented during the meeting. 
This study will expand a recent report that shows a decreasing virus titer in experimentally spiked soil samples, by testing 
a longer incubation time at a lower temperature, which is more relevant to Swedish climate.  

Conclusion 
In addition, this study will provide the first indication on the ability to determine genome sequence of ASFV from the soil, 
which would enable investigation of a possible source of virus origin by molecular epidemiologic approach.  

Keywords: ASFV, diagnosis, virus isolation, genome sequencing, soil 
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Antigenic characteristics of African swine fever virus (ASFV) structural protein P30 
 
Ping Wu*1, Andre Lowe1, Yelitza Y. Rodriguez1, Lizhe Xu1, Maria V. Murgia2, Raymond R. Rowland2, Wei Jia1 
1 Foreign Animal Disease Diagnostic Laboratory, National Veterinary Service Laboratories, Animal and Plant Inspection 
Service, USDA, Plum Island Animal Disease Center, Orient Point, NY, USA 
2 Diagnostic Medicine and Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS, USA 
*Corresponding Author: ping.wu@aphis.usda.gov 
 

Introduction 
African swine fever virus (ASFV) is a large dsDNA virus responsible for a highly contagious, lethal disease of swine, 
African swine fever (ASF). Currently, there is no vaccine or effective treatment for ASF. Biosecurity measures are the 
primary approach to controlling the spread of disease, and depend on early detection of ASFV in swine populations using 
molecular and/or serologic assays. ASFV’s structural protein p30 (corresponding gene CP204L) is one of the two highly 
antigenic viral proteins produced during natural infection and is recognized by ASFV antisera collected from the field. 
Therefore p30 is used as a target in serologic assays. 

Materials and Methods 
The aim of our study is to develop monoclonal antibodies (mAbs) against ASFV p30 protein and map the binding 
epitopes. The CP204L gene from ASFV Georgia 2007 strain is 606bp in length, encoding 201 amino acids (aa). 
According to Bepipred Linear Epitope Prediction results, the p30 major antigenic determinants are located between aa 
67-181, including 5 distinct antigenic regions, aa 67-82, 93-118, 121-135, 145-159, and 171-181. A truncated CP204L 
fragment (bp70-564) from ASFV Georgia 2007, containing all antigenic regions (aa 24-188), was expressed in a 
baculovirus system, and the recombinant p30 peptide was used to prepare specific mAbs.  

Results 
A total of 21 mAbs against p30 were identified by indirect ELISA, indirect immunofluorescence assay, and/or 
immunoblotting assay. Epitope mapping of the 21 mAbs was conducted against 5 overlapping p30 peptides expressed in 
E. coli and 14 synthetic overlapping oligopeptides. 

Conclusion 
The results revealed that 16 out of the 21 mAbs mapped to 5 separate antigenic regions. The experimental epitope 
mapping results are consistent with the Bepipred Linear Epitope Prediction. NCBI BLAST results for ASFV Georgia2007 
p30 indicate that aa 116-125 (TSSFETLFEQ) and aa 146-160 (QHIEQYGKAPDFNKV) are fully conserved across 81 
available sequences. The mAbs mapping to these two regions may be useful in the development of universal assays for 
ASFV antigen and antibody detection.  

Keywords: African swine fever, ASFV, monoclonal antibody, epitope mapping 
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Report a detection result about immunologic surveillance of PED 
 
Haicheng Pan, Liangming Zeng, Haiming Xie * 
Technical Services Department, FuZhou DaBeiNong biological technology co., Ltd, FuZhou,China 
*Corresponding Author: 45962202@qq.com 
 

Introduction 
IgA monitoring always used to evaluate PEDV vaccine immunization. In this study, we monitored the fluctuation of 
antibody in serum and milk collected from sows in a farm, which immunized by T-P live vaccine (HB08&ZJ08 strain)  

Materials and Methods 
A pig farm in east China with about 1300 sows, all sows took an immune programme of T-P live vaccine, which 
inoculated 1 dose by prenatal immunity on 40d and 20d.Serum and milk sample were collected for PEDV specific IgG 
and IgA detection. The ELISA detection kits were provided by Fuzhou DaBeiNong biological technology co.,Ltd. 39 serum 
(for IgG detection) samples were collected from 13 sows in same batch, including 3 times collection, which first 
immunization before, after first immunization (20d) and after second immunization (20d) ; 62 (31 serum and 31 milk , for 
IgA detection) samples were collected from 31 sows when giving birth; 52 milk (for IgA detection) samples were collected 
from 13 suckling sows, including 4 times collection, which when giving birth and 3d, 5d, 10d in suckling period.  

Results 
1. Serum IgG detection results in 13 sows. Positive rate of 3 times collection was 100%, but average value orderly 2.451, 
1.09 and 1.6. After immunization, coefficient of variation was better than immunization before. 2. Serum and colostrum 
IgA detection results in 31 sows. Average value was 0.318 and positive rate was 19.35% in serum; average value was 
1.21 and positive rate 93.55% in colostrum. 3. Colostrum and ordinary milk IgA detection results in 13 sows. Milk samples 
by 4 times collection, Positive rates were 100%, average values were orderly 1.796, 1.901, 2.001and 2.078.  

Conclusion 
IgA surveillance was no correlation between colostrum and serum in sows, milk would be the better samples for detection. 
Moreover, colostrum and ordinary milk both should be detected. The fluctuation of IgG in sows serum could be used to 
evaluate whether successfully immunization or not. In this farm, sows successfully immunized by T-P live vaccine 
(HB08&ZJ08 strain), and high level IgA was detected in colostrum and ordinary milk of the immunized sows.  

Keywords: PEDV, T-P live vaccine, sIgA 
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Epidemiological survey of major neonatal diarrhea related viruses in China east coast from 
2012 to 2017 
 
Jiajia Zheng, Jin Yang, Long Li* 
Hangzhou Beta Veterinary Diagnostic Laboratory, 588 Feijiatang Rd Bldg 2, Hangzhou, China 
*Corresponding Author: lilong@forhog.com 
 

Introduction 
The prevalence of three major diarrhea pathogens were reported in 2014 IPVS by our group (O.157). In this study, the 
epidemiology of Porcine epidemic diarrhea virus (PEDV), porcine transmissible gastroenteritis virus (TGEV) and porcine 
rotavirus (PROV) was updated to 2017, and porcine Deltacoronavirus (PCDOV) was included as well.  

Materials and Methods 
All fecal and intestine samples are collected from field cases with PEDV-like diarrhea out break from east coast of China 
during 2012-2017. RT-PCR diagnoses were conducted to detect virus gene. The epidemic data were extracted from the 
database and further analyzed below.  

Results 
Total 47045 neonatal diarrhea samples from 2012-2017 were tested in this study. Generally, PEDV is still the major 
pathogen in past 4 years in our neonatal pig diarrhea cases. The PEDV detection rates peaked at 92.87% in 2015 and 
then declined to 90.81% and 82.71%, in 2016 and 2017 respectively. The positive rate of PROV varied in a narrow range 
from 43.44% to 60.85%. TGEV kept in very low prevalence from 0% to 3.2%. PDCOV, was formally included from 2016, 
took a 11.53% positive in 52 cases. Both in 2016 and 2017, PEDV positive rate declined from Q1 continuously to Q3; 
then climbed a peak at Q4. PROV showed the same pattern as PEDV with an approximately half positive rate. TGEV 
took an intermittent low prevalence in past 6 years. In recent 9 past quarters, TGEV was only caught in 2017 Q1 and Q2.  

Conclusion 
PEDV, TGEV, PROV and PDCOV are still major viral pathogens infect suckling pigs. Among four of them, PEDV is still 
the predominant cause in field cases. However, PROV showed much wider infection, along with PEDV outbreaks. This 
trend showed the possibility of natural co-infection of PEDV and PROV. TGEV showed a trend to be eliminated by natural 
immunization. A close monitoring should be placed on PDCOV in near future.  

Keywords: PEDV, TGEV, PROV, PDCOV, epidemiology 
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Inhibitory effects of Caerin1.1 on the growth of porcine epidemic diarrhea virus 
 
Bingzhou Zhang1, Nan Guo1, Qigai He*1 
1 co-first author 
*Corresponding Author: he628@mail.hzau.edu.cn 
 

Introduction 
Porcine epidemic diarrhea (PED) has re-emerged in recent years and already caused huge economic losses to the 
porcine industry all over the world. Therefore, it is imminent for us to find out efficient ways to prevent and control this 
disease. 

Materials and Methods 
In this study, the antiviral activity of a cationic amphibian antimicrobial peptide Caerin1.1 against PEDV was evaluated. 

Results 
We found that even with a very low concentration that barely has cytotoxicity, Caerin1.1 could destroy the integrity of the 
virus particle, and block the release of the viruses, leading to a considerable decrease in the quantities of the infectious 
porcine epidemic diarrhea virus (PEDV) that could further infect the cells. Caerin1.1 showed powerful antiviral activity 
without interfering with PEDV receptor binding. 

Conclusion 
In conclusion, Caerin1.1 has strong antiviral activity against PEDV, and it is a good candidate to be used as an antiviral 
drug or as a microbicide compound, therefore, Caerin1.1 shows the potential as an antiviral agent for future optimization 
or a synergist in combination with other drugs.  

Keywords: antimicrobial peptid, caerin1.1, PEDV 
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Porcine getah virus: a highly fatal virus for fetal and neonatal mice 
 
Feng Zhou, Aojie Wang, Xingang Wang, Hongtao Chang, Lu Chen, Xinwei Wang, Xia Yang, Chuanqing Wang* 
Henan Agricultural University, College of Animal Husbandry and Veterinary Science 
*Corresponding Author: wchuanq@163.com 
 

Introduction 
Getah Virus (GETV) is associated with diseases of pigs and horses in Japan. Recently the first porcine GETV was 
isolated in China but little is known about its pathogenicity. Thus the mice were experimentally infected with the isolate to 
evaluate the pathogenicity of the virus.  

Materials and Methods 
The 20 pregnant mice were divided into groups A-D and fifteen litters (12 neonates each) of neonatal mice were divided 
into groups E-I. Mice in groups A, B and C were intranasally inoculated with 100�L (106 TCID50/mL) of GETV HNJZ-S1 on 
6th, 10th and 14th day of pregnancy, respectively. The neonates in groups E, F, G and H were infected with 10�L (106 
TCID50/mL) of GETV on 3, 5, 7 and 10 days of age, respectively. Mice in groups D and I were inoculated with 100�L and 
10�L of DMEM, respectively. Each group of mice was put in separated isolate for 2 w post-infection (PI) with GETV. 
Clinical signs, birthrate, and mortality were recorded. The dead mice were examined for gross lesion and histopathology 
and tissues were collected for RT-PCR detection and virus isolation of GETV.  

Results 
In group A 29 mummies were born only, while 57 and 42 abnormal (mummy, aborted and premature) offspring together 
with 11 and 26 healthy babies were born in group B and C, respectively. In group D ,67 healthy mice were born.  

Conclusion 
All neonates in groups E and F developed severe paralysis of the hind limbs 3 days PI and dead 10 days PI. In group G 7 
mice developed paralysis 3-5 days PI and recovered in 7-10 days followed by depression and slow growth but no death 
occurred. Two mice in group H developed paralysis and recovered in 7 days. In group I mice developed neither clinical 
signs nor virus detected. No gross lesion was found in dead mice. Brain sections showed the degeneration and unclear 
cytoplasm boundaries of neurons in the prefrontal cortex and hippocampus. Tissues from dead mice and the mice on the 
3rd, 5th and 7th day PI were positive to RT-PCR test and virus isolate of GETV.  

Keywords: porcine getah virus, fatal, mice 
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Isolation and identification of getah virus from a commercial PRRS live vaccine 
 
Feng Zhou, Aojie Wang, Xingang Wang, Hongtao Chang, Lu Chen, Chuanqing Wang* 
Henan Agricultural University, College of Animal Husbandry and Veterinary Science 
*Corresponding Author: wchuanq@163.com 
 

Introduction 
A potential risk associated with the production of biological products is viral contamination. Porcine reproductive and 
respiratory syndrome virus (PRRSV) and getah virus (GETV) are different but common viruses associated with the 
reproduction disorder in sows, and both capable of growth in Marc-145 cells. PRRSV modified live vaccine (MLV) is most 
widely used in China. Therefore to detect GETV in the PRRS MLV is very important for preventing viral contamination of 
the vaccine. The commercial PRRSV MLV was tested for possible contamination with GETV in this study.  

Materials and Methods 
Samples of commercial PRRS MLV were received from a pig producer, a market supplier, and directly from the vaccine 
manufacturer, respectively (3 lots derived from each contributor of vaccine and the same lots as other’s). Using RT-PCR 
amplification of genes E2 and NSP3 of GETV, samples were initially tested for GETV, and then positive samples were 
treated for virus isolation. The isolate was purified by plaque tech in vero cells and identified by mouse polyclonal 
antibody against GETV protein C, whole genome sequencing and phylogenetic analysis. The pathogenicity of the isolate 
to mice was compared with that of strain HNJZ-S1 (Acc. no.KY363862) previously isolated from a pig herd in China.  

Results 
All samples of the vaccine detected by RT-PCR were positive to E2 and NSP3 with a sequence identity of 99.9%-100% 
to each other. Upon 3 repassages, the vaccine was also tested positive for GETV. The isolate named GETV-V1 proved to 
be an alphavirus, as determined by IFA using polyclonal antibody and by whole genome sequencing (not registered yet). 
The full-length sequence and phylogenetic analysis showed that isolate displayed 99.2% -99.8% identity to that of, and 
closely related to the strains isolated recently in Japan, Korea and China.  

Conclusion 
All results above suggested that GETV in the different contaminating samples come from a possible common ancestor, 
even though the samples were obtained from three separate vaccine serials. The data of mouse infections with viruses 
indicated that the GETV isolated from commercial PRRS vaccines is of low pathogenicity, compared with that of 
HNJZ-S1.  

Keywords: PRRS MLV, GETV, contamination 
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Determination of foot-and-mouth disease virus VP1 G-H loop site that tolerate flag tag 
insertion and induce flag antibody 
 
Yuanyuan Zhu1, Xingqi Zou1, Huifang Bao2, Pu Sun2, Xueqing Ma2, Zaixin Liu2, Qizu Zhao*1 
1 China Institute of Veterinary Drug Control , Beijing, China 
2 Key Laboratory of Animal Virology of Ministry of Agriculture, Lanzhou Veterinary Research Institute, Lanzhou , China 
*Corresponding Author: zhaoqizu@163.com 
 

Introduction 
The G-H loop of the foot-and-mouth disease virus (FMDV) virion contains certain dominant immunogenic epitopes, as 
well as an arginine-glycine-aspartic acid (RGD) motif that is recognized by cell surface integrin receptors. In this study, 
reverse genetics was employed to study the characterization of FMDV with FLAG marker inserting on upstream (�4) of 
the RGD motif, exploring possibility of expressing foreign antigen and pathogenesis of pig-adapted type O FMDV.  

Materials and Methods 
a FLAG marker (DYKDDDDK) was inserted upstream (�4) of the RGD motif of FMDV Cathay topotype strain O/CHA/90 
to generate tagged viruses vFLAG-O/CHA/90. Viruses were passaged on BHK21 cells line, Chinese hamster ovary (CHO) 
cell lines and by BALB/c mice. Additionally, the characterization of tagged virus and parental virus O/CHA/90 were 
compared. Exogenous FLAG marker of tagged virus was verified to be inserted into the parental virus separately by 
RT-PCR, sequencing and confocal microscopy, three synthetic FLAG peptides were employed in the peptide blocking 
assay. Furthermore, virus with BEI inactivated was inoculated in BALB/c Mice and pigs, and then anti-FMDV antibodies 
and anti-FLAG antibodies were detected. The protein crystallographic prediction was used to analysis the result.  

Results 
The tagged viruses showed stable expression of the FLAG marker in the BHK21 cell line and BALB/c mice, and had 
plaque phenotypes, virulence, and suckling mouse pathogenicity and antigenicity similar to the parental virus. FLAG 
marker insertion did not change either the cellular receptor of the virus, or the infection mechanism where the RGD motif 
recognizes integrin. What’s more, both anti-FMDV and anti-FLAG antibody response were developed in mice and pigs 
inoculated with the tagged virus. Additionally, the tagged vaccine could protect pigs against challenge with the parental 
virus O/CHA/90. Furthermore, 3D structure prediction showed space fold at 141-148 of eight amino acid sequence(FLAG) 
of vFLAG-O/CHA/90 was fully stretched out and got the full display.  

Conclusion 
Our findings demonstrated that RGD-4 is an appropriate inserting site which could be tolerated an exogenous gene in the 
swine FMDV O/CHA/90 strain, the resultant tagged virus could express good immunogenicity and reactionogenicity, and 
be hopeful tool to investigate the pathogenesis of pig-adapted type O FMDV.  

Keywords: flag-tagged viruses, insertion sites, G-H loop, reverse genetics 
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Evidence: getah virus was transmitted by infected mosquitoes amongst mice 
 
Feng Zhou, Xingang Wang, Aojie Wang, Hongtao Chang, Lu Chen, Xia Yang, Xinwei Wang, Chuanqing Wang* 
Henan Agricultural University, College of Animal Husbandry and Veterinary Science 
*Corresponding Author: wchuanq@163.com 
 

Introduction 
Getah virus (GETV), an arbovirus is widely distributed from Eurasia to Oceania according to the antibody reactions in 
humans and animals. It is believed that GETV is transmitted by mosquitoes since many GETVs have been isolated from 
them, but there is no clear evidence of mosquito-borne GETV infections up to now.  

Materials and Methods 
Porcine GETV HNJZ-S1 (acc. No. KY363862 ), isolated from a pig herd in Bo'ai County, CHINA, was used in present 
study. Eight litters, 10-14 offspring each, of newborn mice were divided into 4 groups. Mice in group A were inoculated 
with 10�L (106 TCID50/mL) of HNJZ-S1 and housed in a cage within isolator 1 under negative pressure. Of nighty 
mosquitoes caught from a school in Zhengzhou, 30 were detected for GETV, and another 30 were placed into the isolator 
1 with mice in group A. Three days post the entrance of the mosquitoes, mice in group B were put in isolator 1 without 
any contact of mice in group A except mosquitoes. Six mice in group B were detected of GETV by RT-PCR and virus 
isolation every 2 days post cohabitation. Mice in groups C and D together with 30 mosquitoes housed in isolator 2 were 
used as no-infected control.  

Results 
Mosquitoes were negative to GETV before but positive post cohabitation with mice in group A and B tested by using 
RT-PCR and virus isolation. Of 12 mice in group B, 2 were positive to GETV detected by RT-PCR and virus isolation on 
the 4th day post cohabitation with mice in group A and mosquitoes. The full-length gene sequence of the virus isolated 
from mice in group B shared an identity of 99.9% with that of strain HNJZ-S1. All the mice and mosquitoes in isolator 2 
were negative to GETV tested by using either RT-PCR or virus isolation.  

Conclusion 
This study demonstrated for the first time that mosquitoes did spread GETV among mice by biting. The result is of great 
importance to understanding of GETV transmission mechanisms and the public health.  

Keywords: getah virus, transition, mice-mosquito-mice 
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Combined effect of vaccination and tylvalosin tartrate in weaning units as interventions for 
PRRS 
 
Sayoko Ishizeki*, Yugo Watanabe, Yuko Kazuno, Hiromichi Ishikawa 
Summit Veterinary Services, Ltd. 
*Corresponding Author: ishizeki@svs-jp.com 
 

Introduction 
This case concerns a 200-sow farrow to finish unit. Coughing among other respiratory symptoms were observed in the 
nursery (28–70 days-old piglets). PRRS was diagnosed. A strategy to use tylvalosin tartrate and PRRS modified live 
vaccine (MLV) to reduce nursery’s mortality is reported.  

Materials and Methods 
Diagnostic sample (PCR test, ELISA, bacterial isolation culture, pathological examination) were obtained from lung tissue 
from affected pigs during September 2015.  

Results 
PRRS was confirmed by PCR test and Immuno-histostaining at first. A reduction of mortality (5.8% => 0.8%) was 
observed when in feed medication was started with Aivlosin® (ECO Animal Health) at 50 ppm for all Weaning Unit period, 
starting day 1 after weaning on September 2015. After a few, months, on December 2015, mortality increased again (1% 
=> 3.5%), this time associated to a Streptcoccus suis infection by poor ventilation and increased PRRS virus circulation. 
On February 2016, as an additional intervention, along with other management improvements, it was decided to start 
vaccination against PRRS with a live vaccine (Ingelvac® PRRS, Boehringer Ingelheim Animal Health), as a single 
application at 15 days of age. This led to an improvement on mortality (4.3% => <2%), starting in March 2016 that has 
remained stable since. Diagnostic samples taken during September 2016 showed to be PRRS negative by PCR in all 
stages of nursery and finishing.  

Conclusion 
This study shows a reduction of mortality using a combination of Aivlosin® and PRRS vaccination in a unit with problems 
associated with PRRS. After the interventions, field strains were not detected by PCR test. It is suggested that the use of 
Aivlosin® may make PRRS vaccination more effective by reducing clinical symptoms in this case. It is expected that good 
management and Biosecurity should keep this farm very stable as far as PRRS is concerned. We continue to report how 
to reduce the influence of PRRSV infection.  
Aivlosin® contains tylvalosin as active ingredient, and is a registerd trademark of ECO Animal Health Ltd., London, 
United Kingdom.  

Keywords: PRRS, tylvalosin tartate, vaccine 
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Follow-up investigation in a herd with congenital tremor disease with regard to infections by 
an atypical porcine pestivirus (APPV) 
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Introduction 
Congenital tremor (CT) type aII in piglets has been regarded as a transmissible disease since many decades. Now 
several recently published reports demonstrate that a newly discovered atypical porcine pestivirus (APPV) is associated 
with CT in newborn piglets. The objective of this study was to investigate piglets in a sow herd with CT and to follow-up 
APPV-infected and non-infected newborn piglets by PCR and ELISA investigation.  

Materials and Methods 
Diseased and clinically healthy piglets from 2 affected litters as well as piglets from a litter without clinical signs of CT 
were investigated. Blood samples were taken at different time points (days p.n.: 6, 21 (weaning), 48, 69 (transport to 
fattening unit), 103, 127, 161 (before slaughter)). For APPV genome detection, serum samples were tested by using a 
real-time RT-PCR targeting the region encoding for the nonstructural protein (NS) 3 and an indirect APPV Erns antibody 
ELISA.  

Results 
Piglets with and without CT symptoms from the same litters had high APPV genome titers at day 6 (except one). All were 
PCR-positive at weaning and still at the end of the nursery period. 71% (5/7) of the pigs tested during the fattening period 
were still viremic at slaughter (d 161). All piglets exhibited high or intermediate reactivity in the APPV ELISA at day 6, 
which in most cases declined continuously. 
Healthy piglets from the not affected litter were PCR-negative at day 6 and at weaning, but showed APPV infection during 
the nursery period. At slaughter 4 of 5 pigs were PCR-negative again. High to intermediate reactivity of maternal 
antibodies with APPV Erns was observed at day 6, declined until weaning, but increased again during the nursery period. 
60% of the tested pigs had still high or intermediate reactivity at slaughter.  

Conclusion 
Most piglets of litters with CT symptoms were APPV carriers until slaughter and could be a persistent source of infection 
in the herd. Pigs infected with APPV after weaning developed no clinical signs.  

Keywords: congenital tremor, PCR, serology, ELISA, APPV 
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Seroprevalence of porcine hemagglutinating encephalomyelitis virus in sow herds in the 
united states 
 
Juan Carlos Mora-Díaz1, Gun Temeeyasen2, Ronaldo Magtoto1, David Baum1, Jose Antonio Carrillo-Ávila3, Elizabeth 
Houston1, Pablo Piñeyro1, Luis G Gimenez-Lirola*1 
1 Veterinary Diagnostic & Production Animal Medicine, Iowa State University, Ames Iowa 
2 Veterinary Microbiology, Chulalongkorn University, Bangkok, Thailand 
3 Biobanco del Sistema Sanitario Público Andaluz, Granada, Spain 
*Corresponding Author: luisggl@iastate.edu 
 

Introduction 
Porcine hemagglutinating encephalomyelitis virus (PHEV) is a single-stranded, positive-sense RNA virus in the family 
Coronaviridae, genus Betacoronavirus. The virus is characterized by its strong tropism for the central nervous system. 
PHEV can infect naïve pigs of any age but clinical manifestations, including vomiting and wasting and/or 
encephalomyelitis, are generally reported only in piglets less than 4 weeks of age. Subclinical circulation of PHEV has 
been reported nearly worldwide. Protection from disease is provided by lactogenic immunity transferred from PHEV 
seropositive sows to their offspring in enzootically infected herds. The current seroprevalence of PHEV in the U.S. pig 
population is unknown. 

Materials and Methods 
This study was initiated to determine the seroprevalence of PHEV in sow herds in the U.S. A total of 2 , 221 serum 
samples of reproductive animals (> 28 weeks-old) from farms without history of neonatal vomiting and wasting disease or 
breaks of neurological signs during 2016 were included in this study. Samples represented 86 farms from 17 swine 
production states. Samples were tested by an indirect ELISA based on the amino terminal portion of the PHEV spike 
protein (S1). Farms were considered positive when at least two positive serum were detected.  

Results 
The performance of the PHEV S1 ELISA was previously evaluated on samples of known immune status, showing 100% 
diagnostic and analytical specificity. The overall seroprevalence detected was 52.23% (CI ± 2.08). The between farm 
prevalence was 96.5% (CI ±3.88). The frequency of farms with a within herd prevalence ranging from 1-50% was 48.2% 
(CI ± 10.75), ranging from 51-70% was 31.3% (CI ± 9.9), and herds ranging from 71-100% was 24.1 % (CI ± 9.2). 

Conclusion 
These results demonstrate that PHEV is circulating subclinically in U.S. swine population. Ensuring that gilts and sows 
are PHEV seropositive prior to farrowing may be the best way to prevent clinical disease in absence of effective vaccine.  

Keywords: porcine hemagglutina, seroprevalence, ELISA 
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Introduction 
Considered a “mixing vessel” for influenza viruses, pigs can give rise to new influenza virus reassortants that can 
threaten humans.  

Results 
During our surveillance of pigs in Guangxi, China from 2013 to 2015, we isolated eleven H1N1 and three H3N2 influenza 
A viruses of swine origin (IAVs-S). Out of the fourteen, we detected ten novel triple-reassortant viruses which contained 
surface genes (hemagglutinin and neuraminidase) from Eurasian Avian-like (EA) H1N1 or seasonal human-like H3N2, 
matrix (M) genes from H1N1/2009 pandemic or EA H1N1, non-structural (NS) genes from classical swine, and the 
remaining genes from H1N1/2009 pandemic. Mouse studies indicate that these IAVs-S replicate efficiently without prior 
adaptation, with some isolates demonstrating lethality.  

Conclusion 
Notably, the reassortant EA H1N1 viruses with EA-like M gene have been reported in human infections. Further 
investigations will help to assess the potential risk of these novel triple-reassortant viruses to humans.  

Keywords: SIV, novel reassortant, H1N1/2009 pandemic, Eurasian avian-like, human-like H3N2 
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Breeding herd factors associated with influenza in piglets at weaning 
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Introduction  
Breeding herds play a central role in the dissemination of influenza because piglets transport influenza A virus (IAV) 
covertly to other farms. Knowledge about which factors drive IAV prevalence at weaning may allow managing those 
factors to reduce infections at weaning.  

Materials and Methods  
In this study, we evaluated the association of breeding herd factors with influenza in piglets at weaning. A total of 83 
breeding farms were voluntarily enrolled and agreed to share influenza testing and herd information. Farms were 
sampled monthly collecting oral fluids, nasal or oropharyngeal swabs from piglets prior to weaning. Samples were tested 
by RT-PCR. A survey was administered to each farm and information on herd characteristics such as air filtration and 
farm density within 1 and 3 miles, management practices such as herd closure and sow vaccination, and gilt- and 
piglet-specific management practices such as gilt influenza status at entry and gilt influenza vaccination were obtained. 
Data was analyzed using mixed logistic regression models adjusted by farm, season and correlation between samplings.  

Results  
We obtained diagnostic and herd data between July 2011 and March 2017. There were 12,814 samples from 2989 
submissions of which, 72%, 20% and 8% were oral fluids, oropharyngeal and nasal swabs respectively. Overall, 23% of 
samples and 30% of submissions tested influenza positive. Sixty-seven of 83 (81%) herds completed the survey. All 
vaccinated farms, 72% (58/81), reported the use of influenza inactivated commercial vaccines. Among all the herd factors 
that we evaluated (n=24), only influenza sow vaccination protocol and gilt influenza status at entry were associated with 
positive piglets at weaning (P-values=0.0140 and 0.0001 respectively). Both, prefarrow and whole-herd vaccination 
protocols were statistically similar (P-value=0.4303) and both were statistically better than no vaccination 
(P-value=0.0039). Lack of sow influenza vaccination and influenza positive status of gilts at entry resulted in higher 
infections at weaning.  

Conclusion  
Non-significant effect of herd closure, air filtration and farm density suggests that IAV persistence and endemic infections 
in breeding herds is common, complex and need to be further studied. Our results are relevant to guide influenza control 
strategies in breeding herds to potentially decrease IAV infections in growing pigs.  

Keywords: risk factors, piglets weaning, sow vaccination, influenza gilts, breeding herds 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 498 

-121 

Prevalence and genetic characterization of porcine circovirus type 3 in Guangxi province 
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Introduction 
Porcine circovirus 3 (PCV3) is a novel porcine circovirus species that was reported in the USA and China recently. PCV3 
has suspected links to porcine dermatitis and nephropathy syndrome (PDNS), reproductive failure, and multi-systemic 
inflammation.  

Materials and Methods 
In this study, 843 tissue and serum samples were detected with PCV3 in Guangxi province, China between 2009 and 
2017. A pair of detection primers that targeted a 649bp region of the PCV3 ORF2 was designed. The complete 
sequences were amplified using three pairs of primers from the PCR-positive samples.  

Results 
PCV3 prevalence was 7.44% (25/336) and 2.96% (15/507) in tissue samples and serum samples, respectively. 12 
complete sequences of PCV3 have been isolated, including 3 sequences which were isolated from laboratory preserved 
samples collected in 2009. Sequence analysis of ORF2 showed high identity with other PCV3 strains. Phylogenetic 
analysis indicated that PCV3 strains could be divided into three clusters (PCV3a PCV3b and an undefined cluster) and 
recombination with different clusters strains of PCV3 were also found.  

Conclusion 
This is the large-scale molecular epidemiological survey in Guangxi province. The results show that PCV3 has existed at 
lease since 2009 in Guangxi province. There are the earliest PCV3 complete sequences found in the world and suggest 
PCV3 has existed for longer than we thought. In addition, The evidences of genomic recombination in different clusters 
strains of PCV3 had been found in this study, possibly implies that the recombination is a characteristic of PCV3 genetic 
evolution. These data contribute to our overall understanding of the origin of PCV3 and epidemiology of its molecular 
evolution.  

Keywords: porcine circovirus, genetic characterist, prevalence, homologous recombination 
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Porcine integrin �v�3 enhances porcine epidemic diarrhea virus replication in vero E6 cells 
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Introduction 
Recently, the ongoing occurrence of porcine epidemic diarrhea virus (PEDV) infection has resulted in substantial 
economic losses in China. Characterization of proteins associated with PEDV infection might provide insight into PEDV 
pathogenesis and facilitate the development of novel antiviral strategies.  

Materials and Methods 
In our previous study, integrin �3 was revealed to be associated with PEDV infection by proteomics analysis of Vero E6 
cells infected with classic PEDV strain CV777. To validate potential role of integrin �3 in PEDV infection, overexpression 
and silencing of porcine integrin �v�3 gene were carried out in Vero E6, Hela, BHK, and IEC cells. Furthermore, 
attachment, internalization and proliferation of PEDV were detected by using qRT-PCR in these cells. 

Results 
Results indicated that the overexpression of integrin �v�3 could significantly enhanced PEDV replication during viral 
binding (2 h post-infection) and proliferation stage (12 h, 24 h, 36 h, 48 h, and 60 h post-infection). However, overexpression 
of integrin �v�3 exhibited a negative regulated role during PEDV’s internalization stage in Vero E6 cells. Furthermore, the 
reduced expression of integrin �v�3 in Vero E6 cells significantly inhibited the PEDV replication. 

Conclusion 
These data demonstrated that porcine integrin �v�3 could enhance porcine epidemic diarrhea virus replication in Vero E6 
cells. Our study will provide a better understanding of adaptability of PEDV to Vero E6 cells on which little information 
supports the expression of aminopeptidase N (APN).  

Keywords: PEDV, integrin, virus replication 
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Introduction 
To trace the variation and evolution of PEDV pandemic strains from 2015 to 2016, a total of 243 PEDV-positive intestinal 
tissues samples were collected from the diseased piglets of 78 farms in 20 provinces or municipalities of China during the 
2015-2016.  

Materials and Methods 
The S1 genes of PEDV strains indentified from these samples were subjected to the analysis of phylogeny, insertions 
and deletions mutation pattern of S1 protein (S1-IDMP), homology modeling of protein, and potential recombination.  

Results 
Sequence analysis indicated 95.9%–100% nucleotide identity and 95.9%–100% amino acid identity among the identified 
97 S1 genes; the 97 identified S1 genes exhibited 91.6%–92.8% nucleotide sequence homologies and 89.5%–91.3% 
amino acids homologies when compared with PEDV CV777 strain. Phylogenetic analysis revealed that the PEDV strains 
identified in our study belonged to the pandemic PEDV strains (G b), and showed genetic diversities (nine clades) and 
potential recombination. Analysis of insertions and deletions mutation pattern of S1 protein (S1-IDMP) indicated that the 
INQ59GVN—INN136—DELD158I or S1-IDMP similar to INQ59GVN—INN136—DELD158I was pandemic insertions and deletions 
mutation pattern in Chinese PEDV pandemic strains (91.1%, 450/494); The INQ59GVN— INN136— DELD158I— DELN553 

VTNSYGY of the LN/DT/2016/510a strain was an unique novel S1-IDMP of PEDV in China, and the DELN553VTNSYGY 
mutation caused possibly changes of the central structure of receptor binding domain in the S1 of PEDV. Furthermore, 
LN/DT/2016/510a strain was revealed to be one recombinant strain generated by two PEDV pandemic strains with the 
S1-IDMP INQ59GVN—INN136—DELD158I.  

Conclusion 
In summary, the PEDV strains identified in China during the 2015-2016 belong to pandemic strains, exhibiting genetic 
diversities and potential recombination; and firstly characterized S1-IDMPs of Chinese PEDV pandemic strains. Resulting 
data will provide the better understanding for the variation of PEDV in China.  

Keywords: PEDV, pandemic strain, S1 gene, S1-IDMP 
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Introduction 
Porcine circovirus type 3 (PCV3), as an emerging circovirus species, is associated with porcine dermatitis and 
nephropathy syndrome (PDNS), reproductive failure and cardiac and multisystemic inflammation, has caused some 
concern among field veterinarians and brought the attention of the scientific world. 

Materials and Methods 
In order to investigate prevalence of PCV3 in the diseased pigs which are affected by digestive and respiratory diseases 
in china, a total of 420 samples were subjected to detection of PCV3 by using nest PCR method.  

Results 
Of the 420 samples, numbers of samples from digestive diseases were 322, covering 20 provinces or municipalities; 
numbers of samples from respiratory diseases were 56, covering 6 provinces; numbers of sample from healthy pigs were 
42, covering 4 provinces. Furthermore, genetic evolution of PCV3 was analyzed by the cap gene. Results indicated that 
51 of 420 samples (12.1%) were positive for PCV3. Of 322 samples from digestive diseases, 29 samples (9.0%, 29/322) 
were positive for PCV3; of 56 samples from respiratory diseases, 22 samples (39.3%, 22/56) were positive for PCV3. All 
42 healthy samples were negative for PCV3. Co-infection analysis revealed that positive rate of PCV3 was 10.3% and 
50.0% in the 243 samples positive for porcine epidemic diarrhea virus (PEDV) and 26 samples positive for porcine 
reproductive and respiratory syndrome virus (PRRSV), respectively. Phylogenetic analysis demonstrated that the PCV3 
strains indentified in our study exhibited a closely relationship with PCV3 reference strains from China.  

Conclusion 
The present study provides evidence that PCV3 circulates in the diseased pigs which are affected by digestive and 
respiratory diseases in china and has high similarity to previously reported isolates. In future, the extensive epidemiologic 
surveillance and comprehensive characterization of the PCV3 strains circulating in China should be done to clarify their 
genetic diversity and pathogenicity.  

Keywords: porcine circovirus, respiratory disease, diarrhea 
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Introduction 
Since the genetic diversity of field PRRSV isolates is very high, vaccine efficacy against heterologous challenge may be 
limited. We have produced a monoclonal anti-idiotypic antibody (Mab2-5G2) which mimics PRRSV GP5 antigen, interacts 
with MYH9 that binds PRRSV, and blocks PRRSV infection. The objective of this study was to evaluate the efficacy of 
Mab2-5G2 as a vaccine candidate to protect pigs against PRRSV infection.  

Materials and Methods 
Twenty PRRSV negative piglets were divided into 4 groups (5 piglets/group). Group 1 piglets were immunized i.m. with 
Mab2-5G2 emulsified in MONTANIDE ISA 206 VG adjuvant at dosage of 1.0 mg/piglet. Group 2 piglets received an 
isotype matched mouse IgG. Group 3 and Group 4 piglets received the adjuvant or PBS, respectively. All piglets were 
boosted on 14 days post immunization (DPI) with the same immunogens. Two weeks later, Group 1 to Group 3 animals 
were challenged intranasally with HP-PRRSV JAX-1 strain and Group 4 piglets were inoculated with PBS. Pigs were 
monitored daily for body temperature, clinical signs and death. Serum samples were collected from all pigs at 0, 7 DPI 
and 0, 3, 7, 14, 21, 28 days post challenge (DPC) for detection of antibodies, cytokines and viremia. All pigs were 
euthanized on 28 DPC and tissue samples were collected post mortem for virus detection.  

Results 
Group 1 pigs showed relatively lower body temperature, mild clinical signs and survived throughout the experiment. 
Group 2 and Group 3 pigs developed higher body temperature and severe clinical signs. Levels of serum antibodies to 
GP2/GP5 were significantly higher in Group 1 pigs than other groups on 14 DPC. The levels of serum IL-4 and IL-10 
were significantly up-regulated in Group 1 pigs from 3 DPC to 10 DPC than other groups.  

Conclusion 
The anti-idiotype antibody provides the protection of pigs against the HP-PRRSV infection, which could be served as a 
potential vaccine candidate against PRRSV infection.  

Keywords: PRRSV, anti-Id, vaccine, prevention 
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Introduction 
Porcine epidemic diarrhea virus (PEDV), porcine transmissible gastroenteritis virus (TGEV), porcine rotavirus (PRoV) and 
Porcine deltacoronavirus (PDCoV) are major agents in viral enteric diseases of suckling piglets and have caused 
tremendous economic losses to the current swine industry. It was difficult to distinguish these diseases because of the 
similarity in the pathologic changes of clinical symptoms and epidemiology.  

Materials and Methods 
According to the published available sequences in GenBank of classical and variant PEDV, TGEV, PRoV, and PDCoV, a 
novel multiplex RT-PCR was developed.  

Results 
The RT-PCR product specific for classical and variant PEDV, TGEV, PRoV and PDCoV can be differentiate with the size 
of 152 bp, 839 bp, 612 bp, 309 bp, and 492 bp, respectively. Consistent fragments were obtained in the repeatability test. 
Sensitivity of this method was high with a minimum of 9.27×101 copies/�L of the mixed plasmid could be detected. The 
results indicated that the multiplex RT-PCR method of porcine enteric virus was highly effective, sensitive and specific.  

Conclusion 
So far, this is the first novel multiplex RT-PCR method that can simultaneously and rapidly detect classical and variant 
PEDV, TGEV, PRoV, and PDCoV, it will be useful for rapid diagnosis and epidemiological investigation of porcine enteric 
disease.  

Keywords: multiplex RT -PCR, enteric viruses, rapid diagnosis 
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Introduction 
Monitoring and prevention of PED has been done is still an important task of veterinary and livestock workers. Oral fluid 
diagnostics have greatly improved the efficiency of detection of pathogens and antibodies, making it possible to obtain 
early PEDV infection in pigs as well as antibody levels. This paper explores whether there is a correlation between PEDV 
pathogen levels (serum and oral fluid) and serum PEDV antibody levels in pigs.  

Materials and Methods 
Oral-fluid and paired serum samples were collected from one PEDV-infected site three times in 2015-2016. One oral-fluid 
sample and 2 or 3 blood samples were collected from pigs per pen randomly, five or Six pens per barn (20 to 30 pigs per 
pen) were sampled repeatedly. Then, both serum and oral-fluid samples were tested for PEDV by qRT-PCR. Serum 
samples were tested for anti-PEDV antibody using the PEDV ELISA.  

Results 
We through the three case studies, found the following rules: (1) Only the infection intensity reached a limitation (>103 

copies/�L), immune antibodies against PEDV could be stimulated. (2) At low infection, this is an immunological revelation. 
This process was elongated due to the low intensity of infection (<103 copies/�L) and could not cause a significant serum 
viral content increase. In this situation, the viral content in the oral fluid was positively correlated with serum IgA antibody, 
but showing no correlation with the serum IgG antibodies. (3) In the high infection state, the serum virus content was 
enough to cause a sufficient immune response, and the serum virus content reached a high level (>103 copies/�L), also, 
the level of serum antibodies was significantly increased. In this situation, the oral fluid virus content and the blood 
antibodies were negatively correlated.  

Conclusion 
In this study, we discover that the oral fluid PEDV pathogens can be served as a window for serum antibody levels. In 
different intensity infection situation, the content of virus in oral fluid and the level of serum antibodies showed different 
correlation.  

Keywords: PEDV, oral fluid, serum, antibody, correlation 
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Preliminary study on the pathogen and antibody of CSFV in oral fluid and serum 
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Introduction 
In this study, we took a large-scale pig farm in Zhejiang Province as example, collected the oral fluid and corresponding 
serum samples of commercial pigs at different ages, used qRT-PCR and ELISA to detect the CSFV antigens and 
antibodies in the two samples. And then, conducted the comparative analysis of the growth and decline rule of the oral 
fluid and serum antigen antibody in order to explore the oral fluid for CSF antigen antibody detection feasibility.  

Materials and Methods 
Both oral fluid and paired serum samples from different age groups of known vaccination histories were collected and 
tested, from a commercial pig farm of Zhejiang province. One oral-fluid sample and 2 or 3 blood samples were collected 
from pigs per pen randomly, five or Six pens per barn (20 to 30 pigs per pen) were sampled repeatedly. Then, both serum 
and oral fluid samples were tested for CSFV by quantitative reverse transcriptase polymerase chain reaction (qRT-PCR). 
Serum samples were tested for anti-CSFV antibody by using the CSFV ELISA.  

Results 
The main purpose of this study is to compare the variation of CSFV virus infection of oral fluid and blood with the 
corresponding antibody, based on the results, two kinds of humoral antibody antigen are basically the same, and oral 
fluid can better reflect the situation of wild virus infection CSFV, provide diagnosis basis for better prevention and 
treatment of CSF. 

Conclusion 
This study is just a preliminary exploration to the growth and decline in oral CSFV antigen antibody, there are still many 
deficiencies, to fully reveal the diagnostic value of oral fluid, still the need for further research and large data support.  

Keywords: CSFV, oral fluid, serum, antibody 
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serum of pigs 
 
Peidong Li, Yuling Wei, Shaofang Yu, Long Li* 
Hangzhou Beta Veterinary Diagnostic Laboratory, Hangzhou 310004; China 
*Corresponding Author: lilong@forhog.com 
 

Introduction 
In order to compare PCV-2 pathogen and antibody dynamics in positive herd, both serum and oral fluid of different age 
groups were collected and tested, from a commercial pig farm. And then, conducted the comparative analysis of the 
growth and decline rule of the oral fluid and serum antigen antibody.  

Materials and Methods 
Both oral fluid and paired serum samples from different age groups of known vaccination histories were collected and 
tested, from a commercial pig farm of Zhejiang province. One oral-fluid sample and 2 or 3 blood samples were collected 
from pigs per pen randomly, five or Six pens per barn (20 to 30 pigs per pen) were sampled repeatedly. Then, both serum 
and oral fluid samples were tested for PCV-2 by qRT-PCR and PCV-2 antibody by using the PCV-2 ELISA.  

Conclusion 
Results show the similar antibody dynamic pattern between serum and oral fluid samples. Comparing to Serum, the viral 
specific maternal antibody lasts about 3 weeks longer in oral fluid; however active immune responding antibody appears 
3 weeks later in oral fluid. Both viral antibody transformations in serum are 3 weeks earlier than in oral fluid samples, 
correlating to virus oral shielding peak.  

Keywords: PCV-2, oral fluid, serum, antibody 
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Specific sIgA antibodies against swine influenza virus H3N2 infection 
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*Corresponding Author: fzxjaas@163.com 
 

Introduction 
To study different breed pigs reply the swine flu virus infections, specific antibody of sIgA secretion regularity of 
respiratory tract and the differences of sIgA antibody according to different antigen proteins were detected.  

Materials and Methods 
A/swine/Nanjing/51/2010 (H3N2) was intranasally infected pigs (1x107 TCID50/mL and 2 mL/pig), and then the nasal 
swab samples were collected at different time points within 21 days after infection. M1, NS1 and PB1 recombinant protein, 
respectively, were used to establish indirect ELISA method for detecting specific antibody of sIgA, and to analyze its 
secretion regularity.  

Results 
Results displayed that there was no significant difference among three kinds of recombinant protein in the whole test, 
characterizing by specificity sIgA antibody levels rising rapidly after 5 infection days and reaching peak at day 14, then 
began to decline. Among different varieties of pigs, sIgA antibody production of PB1 protein in Obama group was 
significantly higher than that in binary pigs at 14th and 21st day (P<0.05). It had no significant difference between M1 
group and the NS1 group (P>0.05).  

Conclusion 
This experiment preliminary explores the secretion regularity of specificity sIgA antibody after infected swine flu virus, 
which laid a foundation for further study of SIV mucosal antibody diagnostic reagents.  

Keywords: SIV, indirect ELISA, sIgA antibodies 
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Introduction 
To characterize the broad neutralizing activity of a novel monoclonal antibody developed against GP5 of porcine 
reproductive and respiratory syndrome virus (PRRSV).  

Materials and Methods 
After immunization of mice with baculovirus expressed PRRSV-GP5, the spleen cell from immunized mice is fused with 
SP2/0 myeloma cells to obtain hybridoma secreting antibody recognized PRRSV virus. The hybridoma clones were 
screening for its reactivity with PRRSV infected Marc-145 cells. One IgM secreting hybridoma clone (Clone No. 
Mab-ORF5B4) was further evaluated for reactivity of with variety PRRSV-1 and PRRSV-2 isolates was determine by 
Immune fluorescence assay. The virus neutralizing activity of Mab-ORF5B4 was also evaluated in both Marc-145 cells 
and porcine alveolar macrophage (PAM) by qPCR and western blot for PRRSV-N gene. The potential epitope recognized 
by Mab-ORF5B5 is further analysis as well.  

Results 
The IgM type Mab-ORF5B4 recognizes all PRRSV-1 and PRRSV-2 strains tested in our labs, which including classical 
strains (VR2332, CH-1a, NVSL97, VR2385), HP-PRRSV strains (HuN4, JXA1, SD16), MN-184 and NADC-30 like strain 
and is able to capture purified PRRSV virion. More importantly, viral neutralization assay suggested that this Mab is able 
neutralizing infection of all PRRSV strains tested, which indicating conserved epitope is existing among heterologous 
PRRSV isolates. Additionally, detail analysis demonstrates this Mab recognizes a confirmation epitope located in GP-5 
requiring glycosylation. Treatment with purified PRRSV virions with PNGase F abolish recognition of this Mab. Compared 
with polyclonal serum to GP-5 which recognizing all GP-5 from cytoplasm in PRRSV infected cells, this Mab only 
recognize GP5 located in trans Golgi, the location of glycosylation occurred and it recognition can be blocked by brefeldin 
A (inhibitor for Golgi transportation).  

Conclusion 
Our data suggest there are novel epitope required glycosylation in PRRSV-GP5 which is conserved among all PRRSV-2 
strains and is associated with broad neutralization of PRRSV infection.  

Keywords: porcine reproductive and respiratory syndrome virus, monoclonal antibody, GP-5, broad neutralizing antibody 
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Born3, Peter J.M. Rottier2, Berend Jan Bosch*2 
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2 Virology Division, Department of Infectious Diseases and Immunology, Faculty of Veterinary Medicine, Utrecht University, 
Yalelaan 1, 3584 CL, Utrecht, The Netherlands 
3 MSD Animal Health, Boxmeer, The Netherlands 
*Corresponding Author: b.j.bosch@uu.nl 
 

Introduction 
Porcine epidemic diarrhea virus (PEDV) causes enteric disease in pigs, resulting in significant economic losses to the 
swine industry worldwide. Current vaccination approaches against this emerging coronavirus are only partially effective, 
though natural infection protects pigs against reinfection and provides lactogenic immunity to suckling piglets. The viral 
spike (S) glycoprotein, responsible for receptor binding and cell entry, is the major target for neutralizing antibodies. 
However, knowledge of antibody epitopes, their nature and location in the spike structure, and the mechanisms by which 
the antibodies interfere with infection is scarce.  

Materials and Methods 
Here we describe the generation and characterization of 10 neutralizing and nonneutralizing mouse monoclonal 
antibodies raised against the S1 receptor binding subunit of the S protein. By expression of different S1 protein fragments, 
six antibody epitope classes distributed over the five structural domains of the S1 subunit were identified.  

Results 
Characterization of antibodies for cross-reactivity and cross-neutralization revealed antigenic differences among PEDV 
strains. The epitopes of potent neutralizing antibodies segregated into two epitope classes and mapped within the 
N-terminal sialic acid binding domain and in the more C-terminal receptor binding domain. Antibody neutralization escape 
mutants displayed single amino acid substitutions that impaired antibody binding and neutralization and defined the 
locations of the epitopes.  

Conclusion 
Our observations picture the antibody epitope landscape of the PEDV S1 subunit and reveal that its cell attachment 
domains are key targets of neutralizing antibodies.  

Keywords: PEDV, coronavirus, monoclonal antibodie, spike protein, virus neutralization 
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Establishment, validation and application of a PCR assay for the quantification of porcine 
circovirus 2 in the serum of pigs from the Philippines 
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Augusto Baluyut*6, Voltaire Basinang*7, Ronnie Domingo*1, Ronilo De Castro*3 
1 Bureau of Animal Industry, Diliman, Quezon City, Philippines 
2 The University of Queensland, Australia 
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*Corresponding Author: cflegaspi@yahoo.com 
 

Introduction 
Porcine circovirus type 2 (PCV2) is a virus that is almost ubiquitous in pigs. The presence of clinical signs and 
characteristic histopathological lesions combined with the presence of the virus in the lesions is the conventional means 
of diagnosing disease associated with PCV2. A number of studies have indicated that a quantification of PCV2 levels in 
serum may be an alternative diagnostic tool. The objectives of this work were to: A establish a published quantitative 
PCR for PCV2 within the national veterinary laboratory of the Philippines. B use the validated assay to determine the 
PCV2 levels in serum of pigs examined for the presence of respiratory pathogens in pigs in the Philippines. 

Materials and Methods 
The sera used in this work came from 156 pigs from 8 commercial farms (4 farms in each of Bulacan and Pampanga 
provinces) collected as part of a previous study. The qPCR assay used in this work was reported in a prior study from 
Spain. The positive control, a synthetic oligonucleotide sequence, was used to create a standard curve to allow 
quantification. The assay was successfully established and validated.  

Results 
Of the 156 sera, 122 samples were negative, 23 contained between 103 and 104 copies of PCV2 DNA per ml of serum, 7 
between 104 and 105, Two between 105 to 106 and two were above 106 DNA copies per mL.  

Conclusion 
This work has resulted in the establishment, within the Philippine government veterinary diagnostic system, of a valid 
assay to quantify levels of PCV2 virus in pig sera. This is an important addition to the suite of services offered by the 
Philippine government and considerably extends the capacity of the system to service both the commercial and the 
smallholder pig industries of the Philippines. Further work is required to determine if PCV2 levels in serum can be used to 
diagnose PCV2 disease in the Philippines setting. This work is supported by ACIAR and PCAARRD.  

Keywords: PCV2, quantitative PCR, PCV2 levels in serum 



 

 511

 V
iro

log
y &

 V
ira

l D
ise

as
es

 

-136 

Expression of PCV3 cap protein in baculovirus expression system 
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3 WuHan Keqian Biology Co.,Ltd,Wuhan 430070,China 
*Corresponding Author: he628@mail.hzau.edu.cn 
 

Introduction  
Porcine circovirus type3 (PCV3) is a novel circovirus first reported in the United States in piglets and sows with porcine 
dermatitis and nephropathy syndrome, reproductive failure, cardiac and multisystemic inflammation in 2016. The amino 
acid identify of Cap proteins between PCV2 and PCV3 was 30%, indicating PCV2-based vaccines may not provide 
cross-protection clinically against PCV3 infection. Therefore, the cap protein of PCV3 was expressed in this study and will 
be further evaluated as a vaccine candidate. The objective is to provide a vaccine candidate for the control and prevent 
the pathogenic PCV3 infection.  

Materials and Methods  
Based on ORF2 gene of PCV3 strain (GenBank accession no.: KY354039), the sequence was optimized, and the 
KOZAK sequence and melittin signal peptide sequence and 6 His tag sequence were added at N and C terminal of Cap 
gene, respectively. Then, the sequence was cloned to pFastBac1. The positive plasmid was transformed into DH10Bac 
and the recombinant plasmid rBacpFastBac1-ORF2 was transfected into Sf9 cells. The PCV3 cap protein was detected 
by Western-Blot and IFA.  

Results  
The western-blot and IFA results showed that the cap protein of PCV3 was successful expressed in the supernatant of 
Sf9 cells, with a size of about 30 kDa. The immunogenicity of the protein is very high and specific.  

Conclusion  
The cap protein was successful expressed and showed the potential immunogenicity as a subunit vaccine candidate and 
will be further evaluated.  

Keywords: porcine circovirus type 3, baculovirus, cap proteins, subunit vaccine candidate 
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The ABC of porcine rotaviruses in Switzerland 
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Introduction 
Rotavirus of the serogroup A (RVA) is one of the most important enteric pathogens of pigs worldwide. Rotaviruses are 
genetically highly diverse, and it was shown previously that also rotaviruses of the serogroups B (RVB) and C (RVC) are 
present in Swiss pigs. However, it was not clear what impact RVB and RVC have. Furthermore, routine diagnostic tools 
are limited to RVA.  

Materials and Methods 
Therefore, we collected fecal samples of 100 pigs with and without diarrhea (average age 3.5 weeks) and tested them for 
RVA, RVB and RVC. The samples were gained from animals subjected to post-mortem analysis within the Swiss 
PathoPig project. For RVA diagnosis, a commercial real-time RT-PCR kit was used, for RVB and RVC published 
real-time RT-PCR protocols were applied. In addition to the fecal samples, also clinical/anamnestic information as well as 
pathological findings were recorded. Statistical tests were used to analyze potential correlations between viruses and 
clinical/pathological findings.  

Results 
Of the 100 samples, 91 could be used for analysis. Thereof, 45 animals showed signs of diarrhea. RVA was detected in 
64.8% of all cases, RVB in 17.6% and RVC in 51.6% of cases. There was no significant difference in the number of 
rotavirus A, B or C positive samples between animals with and without diarrhea, but animals without diarrhea had 
relatively low viral loads (CT >30). In about half of the cases, co-infections with several rotavirus serogroups were 
observed, mainly RVA and RVC (24%) or all three serogroups (12%). The statistical analysis for RVA and RVC (for RVB 
sample size was too low) showed significantly higher viral load in animals with diarrhea as anamnestic problem. In 
contrast to RVA, RVC was also correlated to poor general condition and, interestingly, to body length resp. age (higher 
viral load in longer/older animals).  

Conclusion 
In summary, our data showed that not only RVA is a problem in Swiss pigs, but co-infection of several serogroups are 
frequent and RVC may have even more impact on the general health condition than RVA. Hence, routine diagnostic tests 
with a wider spectrum than just RVA would be desirable.  

Keywords: rotavirus, serogroups, diarrhea, diagnostic 
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7-day post-vaccination efficacy of the CSF CL strain produced on ovine cell line against a 
virulent classical swine fever (Hog cholera) challenge 
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Introduction 
Classical swine fever (CSF), also known as hog cholera, is a highly contagious viral disease classified as a notifiable 
(previously List A) pig disease by OIE. In an infected environment, vaccines are the basic tools for control and eradication 
of CSFV. This study aimed at assessing the efficacy of an attenuated CSF CL strain produced on ovine cells against a 
virulent CSF challenge performed 7 days post-vaccination.  

Materials and Methods 
Two groups of 8 CSF-negative crossbred pigs weighing 18 kg were either vaccinated with a live one dose of CL strain 
(>100 PD50/dose) or left unvaccinated. Seven days post-vaccination, they were challenged with 5.5log10TCID50 CSFV of 
Haiti-96 strain both intramuscularly and intranasally with separated aliquots. Clinical signs, rectal temperature were 
monitored for 28 days post-challenge (DPC) and necropsied. Blood samples, nasal swabs and tonsil scrapings were 
regularly collected and assayed for blood formulation, sera antibody titres (E2-Erms ELISAs, SN titrations), and viral loads 
in total blood, nasal and tonsil mucus.  

Results 
All controls showed typical acute CSF justifying euthanasia on ethical ground 22 DPCH at the latest. They also developed 
severe leukopenia and lymphopenia. Necropsic lesions were evocative of chronic form of CSF. None of the vaccinates 
developed any sign of CSF. CSFV was detected in controls from 4 DPC in blood plateauing close to 6log10 TCID50/mL. 
CSFV was detected in nasal and tonsillar mucus from 8DPC reaching up to 4.8log10TCID50/mL. Vaccinates showed no 
detectable CSFV in any sample post-challenge. All pigs were antibody negative before challenge. A seroneutralizing 
anamestic reaction was evidenced as early as 7 DPC in all vaccinates whereas ELISA antibody titres turned positive 
slower. Serological response to challenge was almost absent in controls.  

Conclusion 
Viral circulation in herds relies mainly on direct nose-to-nose contacts and in-utero transmission. The ability of vaccines to 
limit CSFV transmission is vital for control and eradication strategies. Under the conditions of the study, the CL strain was 
able to totally prevent CSF and totally abolished both CSFV viremia and mucosal shedding as early as 7 days 
post-vaccination, thus showing its relevance for whole herd strategies. Additionally, it was noticed that ELISA correlated 
poorly with protection.  

Keywords: classical swine fever, vaccination, transmission 
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Introduction 
Classical swine fever (CSF) is a highly contagious viral disease classified as a notifiable pig disease by OIE. In an 
infected environment, vaccines are the basic tools for control and eradication of CSFV. This study aimed at assessing the 
efficacy of an attenuated CSF CL strain produced on ovine cells against a virulent CSF challenge performed three weeks 
post-vaccination.  

Materials and Methods 
Two groups of 8 CSF-negative crossbred pigs weighing 18 kg were either vaccinated with a live one dose of CL strain 
(>100 PD50/dose) or left unvaccinated. Three weeks post-vaccination, they were challenged with 5.5log10 TCID50 CSFV 
of Haiti-96 strain both intramuscularly and intranasally with separated aliquots. Clinical signs, rectal temperature were 
monitored for 28 days post-challenge (DPC) and necropsied. Blood samples, nasal swabs and tonsil scrapings were 
regularly collected and assayed for blood formulation, sera antibody titres (E2-Erms ELISAs, SN titrations), and viral loads 
in total blood, nasal and tonsil mucus.  

Results 
Following 5-6 incubation days, all controls showed typical acute CSF. Two of them were euthanized on ethical ground. 
They also developed severe leukopenia and lymphopenia. Necropsic lesions were evocative of chronic form of CSF. 
None of the vaccinates developed any sign of CSF. In controls, CSFV viremia was detected from 5 DPC reaching levels 
above 6log10 TCID50/mL from 6 DPCH to 11 DPCH. Tonsils were positive for CSF as well from 5 DPCH and viral 
sheddind in nasal mucus could reached more than 4log10 TCID50/mL. Vaccinates showed drastically (P<0.001) reduced 
viremia with overall mean titer of 1.7log10 TCID50/mL and no detectable CSFV in tonsils or nasal mucus. Vaccinates 
showed low levels of seroneutralizing antibodies and neither E2 nor Erms antibiodies before challenge. Following 
challenge seroconversion was significantly (P<0.05) faster in vaccinates.  

Conclusion  
Viral circulation in herds relies mainly on direct nose-to-nose contacts and in-utero transmission. The ability of vaccines to 
limit CSFV transmission is vital for control and eradication strategies. Under the conditions of the study, the CL strain was 
able to totally prevent CSF, drastically limit viremia and abolished CSFV shedding through oro-nasal route. Total 
protection despite absent to low antibody levels suggested a major contribution of cell-mediated immunity to protection.  

Keywords: classical swine fever, vaccination, transmission 
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1st case report: reproductive performance improvement after PCV2 sow vaccination in 
Spain 
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1 Boehringer Ingelheim Spain 
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Introduction 
PCV2 can be associated with reproductive failure and cause infertility and increased rates of mummified, macerated, 
stillborn and weak-born piglets. The aim of this study was to determine the impact of PCV2 sow vaccination on several 
reproductive parameters in a Spanish sow herd.  

Materials and Methods 
The farm of this case report is a one-site, 1200-head sow farm located in Spain. The farm was positive for PRRS (stable), 
Mycoplasma and PCV2. The sow herd was vaccinating quarterly against PRRSv, and for PPV post farrowing. Since 2015 
the abortion rate has been above (5,2%) and the overall reproductive performance below the target. Immunological tests 
and vaginal swabs were all negative for PRRSv, Leptospira, Clamydia and E. rhusiopathiae. Streptococcus spp and 
Treuperella pyogenes were detected in vaginal swabs. Whole herd antibiotic treatment was applied without improvement. 
Regarding PCV2, vaginal swabs and blood from sows that aborted were PCR positive. Sows were mass vaccinated twice 
with 1 ml of Ingelvac CircoFLEX® (Boehringer Ingelheim, Spain, SA) in December 2016 and January 2017, and mass 
revaccinated every 4 months. Reproductive parameters were analyzed by ANOVA or non-parametric tests with 
Minitab.17.1.0 software.  

Results 
Reproductive performances of the first 38 weeks of 2017 were improved compared to the same period of 2016. Born 
alive (+0,3 piglets) as well as fertility rate at first 40 days of gestation (+5,4%) were statistically better after the sow 
vaccination. Also weekly abortions were statistically reduced (-1,68 abortions per week) after the intervention.  

Conclusion 
PCV2 epidemiology has changed since widespread piglet vaccination. This case report confirmed the presence of PCV2 
in vaginal swabs in aborted sows. Sow vaccination has led to a significant reduction of abortions and improvement of 
several reproductive indexes. There might be an interest in PCV2 sow vaccination to maintain high herd immunity levels 
and reduce PCV2 circulations.  

Keywords: PCV2, vaccination, reproductive failure 
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Introduction 
Previous reports confirmed that diseases and lesions in pigs associated with PCV2 were enhanced with PPV1 coinfection. 
The presence of PPV2 and PPV4 in relationship with PCV2 associated diseases was also described in recent years. 
However, little is known about coinfections with PCV2 and other novel porcine parvoviruses, and its importance for pig 
health. The aim of the study was to investigate the correlation between the presence of PCV2 and PPV1-6 in serum of 
pigs in Poland.  

Materials and Methods 
The serum samples (n=606) were obtained from 3-21-week-old pigs, from 9 farms with known PCV2 status. From each 
age group 6-10 samples from random pigs were collected and DNA was extracted after pooling by 3-5. Real-Time PCR 
was performed to detect PCV2 and PPV1-6.  

Results 
In total, 65.6% serum pools tested negative for PCV2 (NEG-PCV2). The positive pools (POS-PCV2) were divided into 
LOW-PCV2 (19.7%), MEDIUM-PCV2 (10.7%) and HIGH-PCV2 (4.1%) (Ct>30, Ct=25-30 and Ct<25, respectively). 
Overall, PPV1, PPV2, PPV3, PPV4, PPV5 and PPV6 DNA was detected in 0.8%, 66.4%, 23.0%, 9.8%, 20.5% and 36.9% 
of pools, respectively. In total, the presence of PPV2 or PPV4 in NEG-PCV2 or POS-PCV2 was similar (65.0% or 69.0%; 
11.3% or 7.1%, respectively). The probability that the pool was positive for PPV3, PPV5 or PPV6 was greater for 
POS-PCV2 compared with NEG-PCV2 (40.5% and 13.8%; 42.9% and 8.8%; 64.3% and 22.5%, respectively). PPV5 was 
more prevalent in HIGH-PCV2 compared with LOW-PCV2 or MEDIUM-PCV2 (80.0% vs 37.5% or 38.5%, respectively), 
for other PPV types there were no significant differences.  

Conclusion 
In our study the prevalence of PPV3, PPV5 and PPV6 was substantially higher in POS-PCV2 than in NEG-PCV2 pools. 
PPV5 was significantly more prevalent in HIGH-PCV2 than in MEDIUM-PCV2 or LOW-PCV2 pools. The striking 
differences between the viremia levels of PCV2 and different parvoviruses warrant further studies on the possible role of 
such coinfections for pig pathology. Publication was funded by KNOW (Leading National Research Centre) Scientific 
Consortium "Healthy Animal-Safe Food", decision of Ministry of Science and Higher Education No.05-1/KNOW2/2015  

Keywords: PCV2, PPVs, porcine parvoviruses, coinfection, PCR 
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Introduction 
PCV2 can be associated with reproductive failure and cause infertility and increased rates of mummified, macerated, 
stillborn and weak-born piglets. The aim of this study was to determine the impact of PCV2 sow vaccination on several 
reproductive parameters in a Spanish sow herd.  

Materials and Methods 
The farm of the present case report is a one-site, 2600-head sow farm located in Spain. The farm was positive for PRRS 
(stable), Mycoplasma and PCV2. The sow herd was vaccinating quarterly against PRRSV, and for PPV post farrowing. 
Since 2015 the abortion rate has been above (3,3%) and the overall reproductive performance below the target. 
Immunological tests and vaginal swabs were all negative for PRRSV, Leptospira, Clamydia and E. rhusiopathiae. 
Streptococcus spp and Treuperella pyogenes were detected in vaginal swabs. Whole herd antibiotic treatment was 
applied without improvement. Regarding PCV2, vaginal swabs and blood from sows that aborted were PCR positive. 
Sows were mass vaccinated twice with 1 ml of Ingelvac CircoFLEX® (Boehringer Ingelheim, Spain, SA) in December 
2016 and January 2017, and mass revaccinated every 4 months. Reproductive parameters were analyzed by ANOVA or 
non-parametric tests with Minitab.17.1.0 software.  

Results 
Reproductive performances of the first 38 weeks of 2017 were improved compared to the same period of 2016. Born 
alive (+0.9 piglets), fertility rate at first 40 days of gestation (+3.3%), weaning fecundation interval (-1.6 days) and litter 
scatter rate (-2.8%) were statistically better after the sow vaccination. Weekly abortions were numerically reduced (-0,76 
abortions per week) after the intervention.  

Conclusion 
This is the second case study from Spain showing a significant benefit of PCV2 sow vaccination on reproductive 
performance. Taken together the two studies highlight that PCV-RD should be taken into account in case a sow herd 
does not meet the expected performance.  

Keywords: PCV2, sow vaccination, control 
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Introduction  
Porcine circovirus type 2 (PCV2) is a major swine pathogen which has demonstrated genetic shifts since its recognition, 
with reported virulence differences between genotypes. Determining the virulence of a new genotype and how it may 
influence the evaluation of the efficacy of existing PCV2 vaccines is of major importance. The objective of this study was 
to evaluate the infection characteristics of a PCV2d-2 isolate by experimental infection of conventional pigs, originating 
from a Hungarian pig herd.  

Materials and Methods  
Ten week-old pigs, still carrying low level of residual maternally derived antibodies to PCV2, were infected with the virus 
by the nasal route and were monitored at weekly intervals for 4 weeks for the presence of viraemia, fecal virus excretion 
and humoral immune responses. After the last sampling the animals were slaughtered, and their mediastinal and 
mesenteric lymph nodes were tested for viral load by qPCR.  

Results  
The gradual depletion of maternally derived antibodies, present in the piglets at weaning (3 weeks of age) was 
demonstrated by three ELISA kits and by a modified virus neutralization assay by the time of challenge at 10 weeks of 
age. Following infection PCV2 specific IgM antibodies were first detected at 14 days post challenge (dpch), while IgG 
class antibodies were demonstrated from 21 dpch. Both viraemia and virus shedding could already be detected at 7dpch, 
in 39 and 74 percent of the pigs, respectively. The ratio of shedders reached 100 percent by 14 dpch and remained at 
this level, while viraemia was demonstrated in 91, 100 and 100 percent of the pigs at 14, 21 and 28 dpch, respectively. 
Both the mediastinal and mesenterial lymph nodes contained high amount of PCV2, e.i. 7,6 and 8,5 log10 copies/microL, 
respectively.  

Conclusion  
Based on the results of viraemia, virus excretion and virus load in the lymph nodes this PCV2d-2 isolate could be 
considered of having significant virulence, which renders it a suitable challenge virus candidate for vaccine efficacy 
studies.  

Keywords: PCV2d-2, viraemia, shedding 
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A rational comparison among four commercial PRRSV antibody ELISA kits, a field study 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important pathogen in pig industry, 
world widely. To map a practical field PRRSV antibody dynamic curve, four well branded commercial PRRSV ELISA kit 
were test on coincidence rate, sensitivity and field cases application.  

Materials and Methods  
Total 325 sera samples were collected from3 cases. All four indirect ELISA kits (named as D, H, N and S) were bought 
from MNC companies and conducted under the specific procedures provided by manufactures.  

Results  
The positive were picked up by different kits were 87.38% (D) , 79.08% (H), 79.38% (N) and 83.38% (S), respectively. 
The coincidence rates between any two kits are 88.00% (D:H), 86.46% (D:N), 83.69% (D:S), 79.08% (H:N), 77.85% (H:S), 
82.46% (N:S), respectively. In case 1, all 4 kits drew curves to reflect the maternal antibody declining from 2 or 3-week of 
age and infection antibody climbing from 7-week of age. However, Kit N a lower sensitivity. Kit S demonstrated two low 
positive rate spots at 4- and 10-week-old, however, other Kits only showed one at 4-week-old spot. In case 3, both Kit H 
and Kit S drew a typical down-up antibody field infection antibody mode. In Kit H, the maternal antibody started to drop 
from 2-week-old and touched the lowest point at 8-week-old. The antibody climbed afterward for the lowest point and 
reached the peak at 14-week-old. Unfortunately, both kit D and N made the similar curves not matching any known field 
infection pattern.  

Conclusion  
Generally, four kits made the similar dynamic for any case. Kit S seemed to draw a quite different curve to others. The 
sensitivity of Kit D is too highly to reflect declining of maternal antibody and induction of infection antibody. The evidence 
also indicated that Kit N imitated the reaction from Kit D with a lower sensitivity. Kit H, standing between Kit D and N, 
made a more practical curve to fit field reaction on PRRSV infection dynamics.  

Keywords: PRRSV, ELISA kit, sensitivity coincidence 
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Introduction  
Several classical swine fever virus (CSFV) ELISA kits make quite different diagnostical results in China. In this study, we 
compared three well known commercial blocking ELISA kits, including coincidence rate, reaction to maternal, vaccination 
and infection antibody.  

Materials and Methods  
Total 326 sera samples were collected from3 cases. All three blocking ELISA Kits (named as D, H and N) were bought 
from MNC companies and conducted under the specific procedures provided by manufactures.  

Results  
The positive were picked up by different kits were 87.73% (D), 83.13% (H) and 62.88% (N), respectively. The coincidence 
rates between any two kits are 92.94% (D:H), 70.86% (D:N), 83.13% (H:N), respectively. In case 1, all three kits drew a 
similar curve shape with different positive rates. All three touched the lowest point at 7-week-old. Moreover, Kit D and Kit 
H made the same curves as copy and paste. Interestingly, Kit N brought much lower positive rate (40-60% lower) at 
maternal antibody phage comparing to Kit D and H. However, Kit N promptly response to infection antibody and brought 
up the positive rate to 100% at 12-week-old point, 16.67% higher than other two kits, respectively. Kit N kept the same 
features in case 2 and 3. However, Kit D gave a relative high positive rate both in case 2 and 3, especially during turning 
period from maternal to infection antibody. It took almost a flat line rather than a down-up curve. Kit H made nice smile 
curves at the same phage in both case, touching the bottom at 50% and 42.86% at 3-week-old (case 2) and 4-week-old 
(case 3), respectively.  

Conclusion  
Kit N could not response to maternal antibody. But the mechanism is unknown. Kit D has a too high sensitivity to reflect 
the “smile” dynamic of maternal-infection antibody. Kit H takes a reasonable sensitivity to imitate the field CSFV antibody 
dynamics along animal age and immune intervention.  

Keywords: CSFV, maternal infection ,antibody ELISA 
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Investigation of co-infection of PEDV with other enteric viruses in China from 2015 to 2016 
 
Mingjun Su, Dongwei Yuan, Junjun Zhai, Fanzhi Kong, Dongbo Sun* 
Laboratory for the Prevention and Control of Swine Infectious Diseases, College of Animal Science and Veterinary 
Medicine, Heilongjiang Bayi Agricultural University, No. 5 Xinfeng Road, Sartu District, Daqing, Heilongjiang, PR China, 
163319 
*Corresponding Author: dongbosun@126.com 
 

Introduction  
Porcine epidemic diarrhea virus (PEDV) can cause severe diarrhea with high mortality in piglets, resulting enormous 
economic losses to the swine husbandry in China. Moreover, co-infection of PEDV with other enteric viruses might cause 
more severe symptom, while viruses co-infected with PEDV still undetermined. 

Materials and Methods  
To investigate the co-infection of PEDV with other enteric viruses, a total of 364 samples (322 intestinal tissue samples 
from diarrhea piglets, 42 fecal samples from healthy piglets) were collected from 99 farms in 20 Provinces or 
Municipalities of China during 2015-2016. The samples were tested by nested PCR for PEDV, Porcine teschovirus (PTV), 
Porcine transmissible gastroenteritis virus (TGEV), Porcine enterovirus 8 (PEV-8), Porcine enterovirus 9/10 (PEV-9/10), 
Mammalian reovirus (MRV), Porcine group A rotavirus (GARV), Porcine astrovirus (PAstV), Porcine Torovirus (PToV), 
Torque teno sus virus 2 (TTSuV-2), Porcine bocavirus (PBoV), Porcine kobuvirus (PKV) and Porcine deltacoronavirus 
(PDCoV).  

Results  
Overall, 248 (66.8%) were positive for PEDV. The PEDV-positive samples exhibited co-infection rates with PKV (81.9%), 
PEV-9/10 (55.6%), PTV (55.1%), GARV (46.5%), PBoV (42.8%), TTSuV-2 (36.2%), PAstV (19.8%), PDCoV (6.6%), 
PEV-8 (4.9%), TGEV (4.1%), PToV (1.2%) and MRV (1.2%), respectively. Chi-square (�2) test indicate that PEV-9/10, 
TTSuV-2, PTV and TGEV were contribute more to cause piglets diarrhea symptom than others (P<0.05). Furthermore, 
four enteric virus strains (PEDV [HM2017], TGEV [HQ2016], MRV [HY2016] and GARV [HJ2016]) were successfully 
isolated from the positive samples.  

Conclusion  
In summary, based on the limited investigating samples from 2015 to 2016, we found very high co-infection rate of PEDV 
with other enteric viruses, which might be the reason for severe diarrhea in piglets.  

Keywords: PEDV, co-infection, isolation 
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Early protection of a C-strain produced on ovine cell line against a CSF challenge isolated 
in Thailand 
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Introduction  
Classical swine fever (CSF), is a contagious viral disease classified as a notifiable (previously List A) pig disease by OIE. 
In endemic countries, early protection against Classical swine fever (CSF) following vaccination is a prerequisite for an 
effective control of the disease both in outbreak or routine viral circulation scenari. This study aimed at assessing the 
efficacy of an attenuated CSF CL strain produced on ovine cells against a virulent CSF challenge performed as early as 3 
days after vaccination.  

Materials and Methods  
Eighteen 8-12 week-old CSF-antibody-free pigs were either vaccinated (n=12) with live CSF CL strain (>100 PD50/dose) 
or left unvaccinated (n=6). Three, seven or fourteen days post-vaccination (DPV), 4 vaccinates and 2 controls were 
intranasally challenged with 5.0 log10TCID50 CSFV of highly virulent Bangkhen strain (Thailand) belonging to genogroup 1. 
Clinical signs, rectal temperatures were recorded for 21 days post-challenge (DPC). Blood samples were collected 1DPC, 
3DPC, 5DPC, 7DPC, 14DPC and 21DPC and assayed for blood formulation and sera antibody levels (ELISA, 
neutralizing peroxidase-linked assays except 5DPC). All pigs were necropsied then tonsils, spleen, kidney and lymph 
nodes were sampled for virus detection by ELISA.  

Results  
All controls from all challenge modalities showed typical acute CSF signs and died from 7DPC to 21DPC. Necropsies 
systematically revealed splenic infracts, inflammation in tonsils and kidneys and strawberry lymph nodes that were 
positive for CSFV antigen. Leukopenia was observed in 4/6 controls before death. In the vaccinated groups, i.e. 
challenged 3 DPV, 7 DPV or 14DPV, none developed any clinical sign or show necropsy lesion evocative of CSF 
whatever the challenge modality. Transient leucopenia was suspected 14DPC in 1/4 pigs (<11000 cells/μL) challenged 
3DPV. Normal hematological parameters were observed in the other vaccinates. Neither CSF gross lesion nor CSFV 
antigen was evidenced in vaccinates at necropsy. In vaccinated pigs challenged 3 DPV and 7DPV, a serological reaction 
started from 7DPC reaching 100% positivity whatever the technique 21DPC. Serological response before death was 
absent in controls.  

Conclusion  
Under the conditions of the study, the CSF vaccine provided complete clinical protection against CSF as early as 3 days 
post-vaccination and at 7 and 14 days-post-vaccination.  

Keywords: classical swine fever, early protection, vaccination, correlate of protection 
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Infection does not equal disease 
 
Huangming Zhang*1, Yufu An1, Yanyun Huang2 
1 Hangzhou huitong biotechnology co. LTD 
2 Prairie Diagnostic Services (PDS) in Canada 
*Corresponding Author: zhanghuangming@forhog.com 
 

Introduction 
In this study, two clinical cases were used to demonstrate that infection does not equal disease. The importance of 
comprehensive diagnosis is emphasized through two cases.  

Materials and Methods  
In the two cases, the diagnosis was made by the clinical examination, PCR and histopathology. In case 1, renal petechial 
hemorrhage. In case 2, 17 days old piglets had diarrhoea. No dehydration or death occurred in piglets histopathology and 
quantitative real time PCR for PRRSV was conducted on all 2 cases.  

Results  
In case 1, renal petechial hemorrhage, the quantity of CSFV was 2.0E+01 copies/�L (Ct = 36); In histopathology, the 
renal tubules are severely dilated, lined by attenuated epithelium with degeneration; protein and hemoglobin casts are 
noted; prominent interstitial fibrosis. In case 2, the quantity of PEDV was 2.4E+01 copies/�L (Ct = 32.74); In 
histopathology, there was no obvious lesion in the intestine.  

Conclusion 
In case 1, CSFV PCR suspected positive but lesions typical of CSF are not observered in histopathology. In case 2, 
PEDV PCR suspected positive but lesions typical of PED are not observered in histopathology. These observations 
emphasize the importance of using different methods to achieve accurate diagnoses. Infection does not equal disease.  

Keywords: infection, disease 
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E2 in combination with Erns or E1 protein confers the adaptation of the lapinized vaccine 
C-strain of classical swine fever virus to the rabbit 
 
Yongfeng Li1, Libao Xie1, Lingkai Zhang1, Xiao Wang1, Chao Li1, Yuying Han1, Shouping Hu1, Yuan Sun1, Su Li1, Yuzi 
Luo1, Lihong Liu2, Muhammad Munir3, Hua-Ji Qiu*1 
1 Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin, China 
2 National Veterinary Institute (SVA), Uppsala, Sweden 
3 Division of Biomedical and Life Sciences, Faculty of Health and Medicine, Lancaster University, United Kingdom 
*Corresponding Author:  huajiqiu@hvri.ac.cn 
 

Introduction 
Many viruses broaden their host spectrum through adaptation in non-natural hosts. Species barrier of classical swine 
fever virus (CSFV), which belongs to the Flaviviridae family, has been overcome through hundreds of passages of a 
highly virulent CSFV in rabbits, resulting in a safe and efficacious vaccine C-strain, which represents an excellent model 
for studying viral adaptation. 

Materials and Methods 
To investigate the molecular basis for the adaptation of C-strain to the rabbit (ACR), a panel of chimeric viruses with the 
exchange of the envelope glycoproteins Erns, E1, and/or E2 between C-strain and the highly virulent Shimen strain and a 
number of mutant viruses with different amino acid substitutions in the E2 protein were generated and evaluated in 
rabbits.  

Results 
Our results demonstrate that the chimeric virus harboring the C-strain Erns-E1-E2 in the backbone of the Shimen strain, 
but not the counterpart harboring the Shimen strain Erns-E1-E2 in the context of C-strain, is able to replicate in rabbits. 
The Shimen-based chimeras expressing Erns-E2 or E1-E2 but not Erns-E1, Erns, E1, or E2 alone of C-strain replicate in 
rabbits, indicating that E2 in combination with Erns or E1 confers the ACR. Notably, the amino acids P108 and T109 in 
Domain I of E2 are critical to the ACR.  

Conclusion 
Taken together, our data prove that E2 is crucial in mediating the ACR, which requires the synergistic contribution of Erns 
or E1.  

Keywords: CSFV, C-strain, E2 protein, adaptation, rabbit 
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Porcine circovirus type 2 induces ORF3-independent apoptosis via PERK pathway 
activation and calcium release 
 
Yikai Zhang, Renjie Sun, Tanveer Muhammad Anwar, Weihuan Fang* 
Institute of Preventive Veterinary Medicine, Zhejiang University, Hangzhou, China 
*Corresponding Author: whfang@zju.edu.cn 
 

Introduction 
Our previous studies have demonstrated that porcine circovirus type 2 (PCV2) triggers unfolded protein response (UPR) 
in PK-15 cells by activating the PERK/eIF2� pathway of endoplasmic reticulum stress (ER stress) which, in turn, facilitate 
viral replication. PCV2 is found to cause oxidative stress and up-regulation of cytoplasmic calcium. The virus is reported 
to employs its ORF3 to induce apoptosis. We wonder if PCV2 induced UPR would lead to apoptosis independent of 
ORF3.  

Materials and Methods 
Using an ORF3-deficient PCV2 mutant ( ORF3), apoptotic responses in infected PK-15 and PAM cells were still 
apparent, though lower than its parental PCV2 strain. We then hypothesized that apoptosis induced by ORF3 might 
result from UPR. Two ER stress inhibitors were used: GSK2606414 serving as a selective PERK inhibitor and 
4-phenylbutyrate (4-PBA) as chemical chaperone. Both chemicals did attenuate ORF3-induced apoptosis. Such 
treatments also ameliorated elevation of cytoplasmic calcium and reactive oxygen species (ROS) in PK-15 and PAM cells, 
two predisposing factors of apoptosis via disruption of the ER-mitochondrial units. Treatment of ORF3-infected cells 
with GSK2606414 and 4-PBA decreased mitochondrial calcium load and increased mitochondrial potential.  

Results 
Such attenuating effects on apoptotic response and levels of calcium and ROS were similar to those in ORF3-infected 
cells treated with 2-aminoethoxydiphenyl borate (2-APB), an inhibitor of IP3-induced calcium release from ER.  

Conclusion 
Because ER as calcium store, we propose that PCV2-driven ER stress leads to mitochondrial apoptotic responses 
independent of ORF3 via perturbation of intracellular calcium homeostasis and accumulation of ROS.  

Keywords: porcine circovirus type 2, ER stress, UPR, ORF3, apoptosis 
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A novel ViewRNA in situ hybridization method for the detection of the dynamic distribution 
of classical swine fever virus RNA in PK15 cells 
 
Qianyi Zhang, Lu Xu, Yujie Zhang, Xingqi Zou, Yuanyuan Zhu, Yan Zhao, Cui Li, Kai Chen, Yongfang Sun, Tuanjie Wang, 
Qizu Zhao, Qin Wang* 
OIE/National Classical Swine Fever Reference Laboratory, China Institute of Veterinary Drug Control 
*Corresponding Author: wq551@vip.sina.com 
 

Introduction  
Classical swine fever (CSF) is a highly contagious fatal infectious disease caused by classical swine fever virus (CSFV). 
A better understanding of CSFV replication is important for the study of pathogenic mechanism of CSF. With the 
development of novel RNA in situ Hybridization method, quantitatively localization and visualization of the virus RNA 
molecular in cultured cell or tissue section become very important tool to address these pivotal pathogenic question.  

Materials and Methods  
Designed several specific probes of CSFV RNA and reference gene �-actin for host PK15 cells to monitor the relative 
location of CSFV RNA and house-keeping gene in the infected cells. In order to measure the sensitivity of this assay, we 
compared it with the fluorescent antibody test (FAT) and immunohistochemical (IHC) method. Specificity of the ViewRNA 
ISH was tested by detecting several sub genotypes of CSFV (sub genotype 1.1, 2.1, 2.2 and 2.3) which are present in 
China and other normal pig infectious virus, such as BVDV, PPV, PRV and PCV-2.  

Results  
The lowest detection threshold of the ViewRNA ISH method was 10-8, while the sensitivity of FAT and IHC were 10-5 and 
10-4, respectively. The ViewRNA ISH was specific for CSFV RNA including 1.1, 2.1, 2.2 and 2.3 subtypes, meanwhile, 
there was no cross-reaction with negative control and other viruses including BVDV, PPV, PRV and PCV-2. Our results 
showed that after infection at 0.5 hpi, the CSFV RNA can be detected in nucleus and cytoplasm; during 3-9 hpi, RNA was 
mainly distributed in nucleus and reached a maximum at 12 hpi, then RNA copy number was gradually increased around 
the cell nucleus during 24-48 hpi and reached the peak at 72 hpi.  

Conclusion 
The specificity experiment showed that the ViewRNA ISH was highly specific for CSFV and no cross-reaction occurred to 
negative control and other pig infectious virus. This assay is more suitable for studying the CSFV RNA life cycle in cell 
nucleus. The results proved that CSFV RNA enters into PK15 cells earlier than 0.5hpi, relative to the eclipse period of 
cytoplasm is 6-9 hpi and CSFV RNA has ever existed in nucleus.  

Keywords: CSFV, ViewRNA, ISH, dynamic distribution  
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Negative impact of porcine reproductive and respiratory syndrome virus in piglets from sow 
vaccination with modified live classical swine fever virus 
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Introduction 
Porcine reproductive and respiratory syndrome (PRRS) causes significant losses to the pig industry. During PRRSV 
infection, clinical symptoms are detectable in all of ages of pigs but is usually observed in nursery pigs. PRRSV 
infected-piglets cause immunosuppressive and might be more susceptible to secondary infections. In classical swine 
fever virus (CSFV) endemic areas, CSFV vaccination protocols are depend on the level of maternal derived antibody and 
usually vaccinated in nursery stage of piglets. However, study did show that PRRSV infection prior to a CSFV vaccination 
had significantly suppressed the antibody response. In addition, CSFV immunization during an acute phase of PRRSV 
infection could result in vaccination failure.  

Materials and Methods 
Herein, a retrospective study was to investigated the correlation of PRRSV load and antibody level of CSFV. A total of 
1398 serum samples from 42 PRRSV positive farms were evaluated the PRRSV load and CSFV antibody level by 
real-time PCR and a commercial ELISA (HerdChek CSFV antibody ELISA test kit, IDEXX), respectively. The age and 
CSFV vaccination protocol of each pig were recorded and analysed.  

Results 
Compare to the sow vaccination protocol (subunit E2 vaccination at 4-5 weeks pre-farrowing (E2 group) versus modified 
live CSFV strain vaccination at 4 weeks post-farrowing (MLV group), there is a significant negative correlation between 
PRRSV load and CSFV antibody level (P<0.0001) in MLV group (n = 943). No correlation (P = 0.1691) was found in E2 
group (n = 455).  

Conclusion 
This finding indicated that a negative correlation between PRRSV load and CSFV antibody level in piglets from MLV 
group.  

Keywords: PRRSV, CSFV, quantitative PCR 
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Introduction 
Porcine epidemic diarrhea virus (PEDV) is an important pathogen that has a significant economic impact on the swine 
industry. PEDV cased a high rate of mortality in suckling piglets, however, the negative impacts of the PEDV infection on 
the sow reproductive performance had been reported. Almost ten and seven percentages increase of return rate and 
sows mated within 7 days post-weaning were observed after the PEDV outbreak, respectively. Total pigs born per litter 
was decreased significantly. Overall, PEDV infection has such long-term impact on sow reproductive performance. 
However, limited information on the controlled or improved the sow reproductive performance after PEDV infection.  

Materials and Methods 
In the present study, we attempted to determine whether altrenogest to improve the reproductive performances in the 
natural PEDV-affected sows. Sows were treated with 5 ml altrenogest (Regumate®, MSD) per day for 18 consecutive 
days (n = 24). Twenty sows were subsequently bred by AI in an average spontaneous estrus 4.9 days after last 
altrenogest treatment. There were four sows culled for old age (n = 3) and acute mastitis (n = 1) with average 25.25 2.5 
days of cull interval (farrowing to culling). ResultsAverage litter size was 13.85 2.21 at their next farrowing. Average 
farrowing interval was 143.65 1.93 days.  

Conclusion 
In conclusion, using altrenogest can be improve their next reproductive performances in PEDV-affected sows.  

Keywords: PEDV, altrenogest, reproductive performances 
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A multiplex real-time qRT-PCR for simultaneous detection of important porcine diarrheal 
viruses 
 
Xin Huang1,2, Jianing Chen1, Jinquan Wang2, Guangliang Liu*1,2 
1 State Key Laboratory of Veterinary Etiological Biology, Lanzhou Veterinary Research Institute, Chinese Academy of 
Agricultural Sciences, Lanzhou 730046, China 
2 College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi 830052, China 
*Corresponding Author: LiuGuangliang01@caas.cn 
 

Introduction 
Viral diarrhea severely damage pig industry, causing tremendous economic loss worldwide, especially during the porcine 
epidemic diarrhea virus (PEDV) outbreaks in recent years. The most common viruses causing diarrhea are PEDV, 
transmissible gastroenteritis virus (TGEV), and porcine rotavirus A (PRV-A). In the past years, an emerged swine enteric 
virus, porcine deltacoronavirus (PDCoV), was discovered and circulating in pig farms. It is critical important but hard to 
make differential diagnosis on porcine viral diarrhea due to complicated pathogens in the gastrointestinal track and high 
similarity in clinical signs and pathological changes presented when diarrhea occurs. 

Materials and Methods 
This study aimed to establish a specific and sensitive detection method for simultaneous detection of TGEV, PEDV, 
PRV-A, and PDCoV, in one reaction system using real-time qRT-PCR technology. To accomplish this goal, specific 
primers and probes were designed based on the highly conserved regions of TGEV N, PEDV M, PDCoV M, and PRV-A 
VP6 genes respectively.  

Results 
The results showed that the limit of detection for these four viruses can reach as low as 10 copies in either singular or 
multiplex real-time qRT-PCR assays, with correlation coefficients (R2) of all the assay maintained at above 0.99, and the 
amplification efficiency was between 90% and 110%. The multiplex real-time qRT-PCR reaction was capable of specific 
detection of the four selected pig viruses, without cross-reaction with other non-targeted porcine viruses. The multiplex 
real-time qRT-PCR assay was then validated by detecting 400 field diarrheal samples collected from 21 pig farms located 
in 9 provinces of China during the time frame between October, 2015 and February, 2016. This well-established multiplex 
real-time qRT-PCR assay provided a rapid, efficient, specific and sensitive differential diagnostic tool for detection of four 
common porcine diarrheal viruses, facilitating the diagnosis, identification, and treatment of swine viral diarrhea.  

Conclusion 
The real-time qRT-PCR assay developed in this study is of great significance for the prevention and control of epidemic 
diseases and epidemiological investigation of swine viral diarrhea.  

Keywords: multiplex, real-time qRT-PCR assay, diagnostic, porcine diarrheal viruses 
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Screening of interferon-stimulated genes against classical swine fever virus and 
uncovering of the antiviral mechanisms 
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Introduction 
Classical swine fever virus (CSFV) is the causative agent of classical swine fever (CSF), which poses a serious threat to 
the global pig industry. Interferons (IFNs) and IFN-stimulated genes (ISGs) play key roles in host antiviral defense against 
viral infections.  

Materials and Methods 
To clarify the function and the underlying antiviral mechanism of ISGs against CSFV, we screened the porcine 
guanylate-binding protein 1 (GBP1) and 2'-5'-oligoadenylate synthase-like protein (OASL) as potential anti-CSFV ISGs, 
and clarified their underlying antiviral mechanism against CSFV.  

Results 
We demonstrated that overexpression of GBP1 and OASL inhibited CSFV replication, which indicates that those two 
ISGs are anti-CSFV ISGs. Furthermore, we showed that the antiviral activity of GBP1 depends on its GTPase activity, 
while binding of the CSFV-NS5A to GBP1 counters the antiviral effect through inhibition of GTPase activity. We also 
found that the anti-CSFV effects of OASL are independent of the canonical RNase L pathway but dependent on 
enhancing the MDA5-mediated type I IFN signaling.  

Conclusion 
Our studies provide the rationale for developing novel ISG-targeting strategies to control the disease.  

Keywords: classical swine fever virus, interferon-stimulated genes, antiviral activity, guanylate-binding protein 1, 
2'-5'-Oligoadenylate synthase-like protein 
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Complex virus–host interactions involved in the regulation of classical swine fever virus 
replication 
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Introduction 
Classical swine fever, caused by classical swine fever virus (CSFV), is a highly contagious, often fatal porcine disease 
with significant economic losses. The eventual outcomes of viral infection are generally associated with complex and 
multifaceted host responses to the virus.  

Materials and Methods 
During the past five years, we aimed to investigate the molecular mechanisms of CSFV infection. To this end, we 
identified several host factors that are involved in the CSFV replication by using yeast two-hybrid, affinity chromatography, 
and RNA interference screening.  

Results 
We demonstrated that CSFV hijacks the cellular components (LamR, PCBP1, or MEK2) to facilitate the virus replication: 
1) LamR interacts with Erns and functions as a novel attachment cellular receptor for CSFV (Chen J et al., J Virol 2015); 2) 
the Npro-interacting PCBP1 enhances CSFV replication via inhibition of IFN-� signaling pathway (Li D et al., J Virol 2013a); 
3) MEK2 interacts with E2 promotes the growth of CSFV via attenuation of IFN-JAK-STAT pathway (Wang J et al., J Virol 
2016). Furthermore, we revealed that CSFV has evolved numerous mechanisms to evade or subvert key elements of the 
host antiviral response (HB, Trx2, GBP1, and OASL): 1) HB interacts with the capsid protein and inhibits the CSFV 
growth through the activation of RIG-I mediated type I IFN signaling pathway, whereas CSFV down-regulates the HB 
expression to inhibit the antiviral activity (Li D et al., J. Virol 2013b); 2) Trx2 interacts with E2 and further suppresses the 
CSFV replication via the NF-�B signaling, whereas, wild-type CSFV, but not the mutant virus (defective in binding Trx2), 
inhibits Trx2 expression (Li S et al., J Virol 2015); 3) GBP1 exerts an antiviral activity against CSFV depending on its 
GTPase activity, and the NS5A protein antagonizes the antiviral activity of GBP1 through inhibiting its GTPase activity (Li 
LF et al., J Virol 2016); 4) Interferon-inducible OASL acts as an antiviral effector against CSFV via the MDA5-mediated 
type I IFN signaling pathway (Li LF et al., J Virol 2017).  

Conclusion 
Our results provide novel insights into the mechanisms of CSFV replication.  

Keywords: classical swine fever virus, virus-host interactions, attachment receptor, innate immunity 
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Seroprevalence and epidemiology of pseudorabies virus in Chongqing of China from 2016 
to 2017 
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Introduction 
Since 2012, outbreaks of pseudorabies (PRs) have occurred in China, which caused significant economic loss to the 
swine industry.  

Materials and Methods 
To determine the prevalence and origin of PRs in Chongqing, overall 1173 samples of sera samples were collected and 
analyzed by serological methods from 17 pig farms in different regions from 2016 to 2017. Here, the pseudorabies virus 
(PRV) antibodies were detected using gE-ELISA kit. Meanwhile, the using of gE-deleted vaccine for pseudorabies virus 
was investigated in these pig farms.  

Results 
The results showed that the positive rates of PRV infection were 29.92% for serum samples. The positive rates were 
28.83% for 15 farms vaccinated with gE-deleted vaccine and 45.73% for sow herds of all serum samples.  

Conclusion 
These results indicate that the situation of pig herd infected with pseudorabies virus is serious in Chongqing. We suggest 
that more effective surveillance, monitoring and research work should be undertaken to the pseudorabies virus.  

Keywords: pseudorabies virus, serosurvey, gE gene 
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Introduction 
Japanese encephalitis (JE) is a viral encephalitis disease caused by Japanese encephalitis virus (JEV) infection. The 
virus can cross the blood-brain barrier and cause death or long-term pathologies in infected humans or animals. In this 
study, we focus on developing the JE therapy strategy based on inflammatory chemokine profiles.  

Materials and Methods 
We first investigated the distribution of inflammation respond in JEV infected mouse brains by immunohistochemistry 
analysis, and further analyzed the dynamic change in inflammation related genes, chemokines, as well as pathological 
characteristics. Based on chemokine and pathological profiles, we finally tested the mice survival rate treated with 
chemokine receptor antagonist. All of the measurements were conducted in triplicate, and the statistical analysis was 
done by Student’s t test or log rank test and values were considered significant when P<0.05.  

Results 
T cells in the main inflammatory response sites including hippocampus, thalamus, meningeal area, and cortex were 
observed at 10 days post infection. Holes caused by inflammatory injury were significant in the hippocampus and cortical 
areas. This phenotype was even more dramatic in the thalamus. The mRNA levels of the cytokines significantly increased 
at 9 and 10 days post infection: IFN-�1 and IFN-�4, which were upregulated 20-and 56-fold, respectively. Our 
experiments also demonstrated that CCR2 and CCR5 related chemokine, as CXCL2 (-400), CXCL3 (-350), CXCL10 
(-420), CXCL11 (-1160), CCL3 (-200), CCL4 (-450) and CCL5 (-1000), up-regulated markedly. These results imply CCR2 
and CCR5 are potential therapy targets against viral encephalitis. In mice survival rate experiments, mice groups treated 
with CCR2 and CCR5 antagonists both had higher survival rates up to 60% and 70%, respectively. In contrast, mice 
group treated with control antagonists showed a survival rate of only 20%.  

Conclusion 
This study thoroughly illustrated the characteristics of the dynamic change in inflammation related genes and chemokines 
induced by JEV infection. Furthermore, our experiments demonstrated CCR2 and CCR5 antagonist could significantly 
inhibit the inflammation respond. CCR5 and CCR2 are potential targets for treatment of JE.  

Keywords: chemokines, inflammation related genes, Japanese encephalitis virus 
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Specific antibody response in the serum of piglets infected by porcine epidemic diarrhea 
virus 
 
Zuojun Yao, Ligong Chen, Limin Li, Yanqin Li, Tanqing Li, Qinye Song* 
College of Veterinary Medicine, Agricultural University of Hebei, Baoding, China 
*Corresponding Author: songqinye@126.com 
 

Introduction 
In order to analyze the systemic humoral response characteristics induced by porcine epidemic diarrhea virus (PEDV) in 
piglet, eight healthy piglets were infected orally with PEDV wild strain HBMC/2012 in a dose of 1.5×106.6 TCID50 per piglet 
and the negative control of eight piglets were simultaneously treated with equal volume of cell culture maintenance 
medium.  

Materials and Methods 
Specific IgM, IgA and IgG antibodies to PEDV nucleocapsid (N) and spike (S1 and S2) proteins were detected by ELISA, 
and neutralizing antibody was measured by the ELISA-based neutralizing assay.  

Results 
IgM, IgA and IgG antibodies against N, S1 and S2 proteins appeared in PEDV-infected piglet serum. The levels of IgM 
against N and S1 reached the peak on day 3, that against S2 did on day 7 and those of IgA and IgG against N, S1 or S2 
on day 7 and 14 post-infection, respectively. The IgM antibody stayed briefly in serum, IgA did longer and IgG kept the 
longest up to day 28 post-infection. The level of anti-S2 IgM was higher than that of anti–N or –S1 and both levels of 
anti-S1 and –S2 IgG exceeded that of anti-N while no significant difference was exhibited within the levels of IgA against 
N, S1 and S2. The neutralizing antibody against PEDV was present in half of pig serum (4/8) on day 3, and the antibody 
level reached the highest on day 14 post infection and then dropped rapidly.  

Conclusion 
These results indicated that the different levels and durations of IgM, IgA and IgG antibodies were present against N, S1 
and S2 proteins, and the neutralizing antibody emerged early but kept for a short time.  

Keywords: porcine epidemic diarrhea virus, serum antibody, piglet 
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Development of the adenovirus/alphavirus replicon chimeric vector-based vaccine against 
classical swine fever 
 
Yuan Sun, Hua-Ji Qiu* 
Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin, China 
*Corresponding Author: huajiqiu@hvri.ac.cn 
 

Introduction 
Classical swine fever (CSF), which is caused by classical swine fever virus (CSFV), is considered to be one of the most 
devastating diseases to the pig industry worldwide from both economic and veterinary points of view. A marker vaccine 
and a companion serological diagnostic test are considered to be a critical strategy for the control and eradication of CSF. 

Materials and Methods 
During the past decade, we have made efforts to develop an adenovirus-delivered, alphavirus replicon-vectored vaccine 
(chimeric vector-based vaccine) expressing the E2 gene of CSFV (rAdV-SFV-E2).  

Results 
The chimeric vector-based vaccine is able to provide sterilizing immunity and complete protection, which is comparable to 
C-strain. The efficacy of the vaccine is not influenced by maternally-derived anti-CSFV antibodies or co-administered live 
vaccine against pseudorabies or porcine reproductive and respiratory syndrome. Single immunization with the vaccine of 
107 TCID50 provides clinical protection at two weeks post-immunization and virological and pathological protection at 
three weeks post-immunization. Notably, the vaccine can confer complete protection against the recently emerging 
subgenotype 2.1d CSFV. Twice immunization with the vaccine of 106 TCID50 provides full protection that lasts at least 24 
weeks. The antibodies against rAdV-SFV-E2 or C-strain hardly neutralize the vaccine, which ensures the re-vaccination 
with rAdV-SFV-E2. Importantly, pigs immunized with the vaccine can be differentiated from CSFV-infected ones by an 
Erns-based ELISA. Currently, the vaccine has been approved for clinical trials.  

Conclusion 
Taken together, the vaccine represents a promising marker vaccine for the control and eradication of CSF.  

Keywords: classical swine fever, adenovirus/alphavirus replicon chimeric vector, marker vaccine, development 
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Co-infection with porcine bocavirus (PBoV) and porcine circovirus 2 (PCV2) affects the 
inflammatory cytokines and tight junctions of IPEC-J2 cells 
 
Xianrong Meng*, Jing Zhang, Yangchao Lu, Shaowen Li, Xugang Ku, Xiaoli Liu, Atta Muhammad Memon, Qigai He, 
Dingren Bi 
State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University. 
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*Corresponding Author: xianrongmeng@mail.hzau.edu.cn 
 

Introduction 
Porcine bocavirus (PBoV) has been detected worldwide with a high prevalence in either healthy or diseased swine. 
Recently, PBoV and porcine circovirus type 2 (PCV2), which are both important contributors to porcine diarrheal disease, 
have been reported to have a significantly high rate of co-infection. In order to analyze the pathogenesis of PBoV, we 
carried out a comprehensive study of the interaction between these two pathogens in IPEC-J2 cells.  

Results 
IPEC-J2 cells suffered from a more serious cytopathic effect and a higher apoptosis rate in co-infected IPEC-J2 cells. The 
proliferation of PBoV and PCV2 in co-infected IPEC-J2 cells was not significantly different from that in single-infection 
groups. Compared with in single-infection groups, the mRNA and protein expression of inflammatory cytokines (IL-6, IL-8, 
IL-1� and TNF-�) was significantly up-regulated, but that of tight junction (TJ) proteins (Occludin, Claudin-1 and ZO-1) 
was down-regulated in the early infection stages in co-infected IPEC-J2 cells.  

Conclusion 
The results of this study suggest that co-infection with PBoV and PCV2 can up-regulate expression of inflammatory 
cytokines and/or down-regulate expression of TJ proteins in the early stage, which lead to the destruction of epithelial 
barrier integrity and produce severe cytopathic effect in IPEC-J2 cells.  

Keywords: porcine bocavirus, porcine circovirus 2, co-infection, porcine intestinal epithelial cells, inflammatory factors 
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Development of a flexible deep sequencing protocol to construct and evaluate RNA virus 
quasi-species from biological samples and cultured isolates 
 
Martí Cortey1, Enric Mateu1, Gerard Martin Valls*1 
1 Departament de Sanitat i d’Anatomia Animals, Universitat Autònoma de Barcelona, 08193 Cerdanyola del Vallès, Spain 
2 IRTA, Centre de Recerca en Sanitat Animal (CReSA, IRTA-UAB), Campus de la Universitat Autònoma de Barcelona, 
08193 Cerdanyola del Vallès, Spain 
*Corresponding Author: gerard.martin@uab.cat 
 

Introduction 
Most RNA viruses exists in the host as a distribution of mutants in a cloud subjected to variation, competition and 
selection, also known as quasi-species. Until recently, Sanger sequencing has been the main tool to study the genetic 
diversity, its causes and impact. However, this technique can only retrieve consensus sequences; namely, the most 
common variant present in a sample, neglecting thus the mutant spectrum. For RNA viruses, the diversity of the viral 
populations is a paramount feature of a wide range of processes, including virulence, immune escape and vaccine 
efficiency. The development of next generation sequencing (NGS), or deep sequencing, techniques opened a door for 
more in-depth studies. The main objective of the present study was to develop an easy-to-perform protocol for NGS of 
RNA viruses of pig present biological samples and in cultured isolates. The method has been successfully applied to 
Porcine reproductive and respiratory syndrome virus 1, Rotavirus A and influenza A virus.  

Materials and Methods 
The procedures included: i) an optimized protocol of RNA extraction and genomic library construction for Illumina NGS 
and ii) a pipeline for trimming, mapping and call nucleotide variants, specifically adapted to every target virus. The most 
successful results were obtained by extracting total RNA with Trizol and direct coupling to adapters without using PCR 
amplification of the viral genome. The protocol obtained high-quality NGS reads (mean QC scores>30). Besides, 
unbiased quasi-species were constructed, with an estimated error rate of 1 nucleotide for every 10,000 nucleotides 
inferred, and able to detect variants present at frequencies as low as 1% in the viral quasi-species. For the studied 
viruses, biological samples yielding Ct<25 in virus-specific RT-qPCRs could be successfully sequenced. This accounted 
for nearly all cases of Rotavirus A infection, for animals in the peak of viremia for PRRSV1 and for about one third of 
nasal swabs in suspected influenza cases.  

Results 
All PRRSV1 and in influenza isolates produced in cultured were sequenced successfully.  

Conclusion 
The method is robust and flexible, can be applied to isolates and biological samples if the viral load is high enough and 
can be adapted to many virus of interest.  

Keywords: quasi-species, deep sequencing, PRRSV, rotavirus A, swine influenza A 
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The effect of pre-existing antibody on the antibody induction by two classical swine fever 
vaccines in sows 
 
Hailei Zhang, Rongyu Zeng*, Sun He*, Xubin Zhou*, Gang Wang* 
Tecon Biology Co.,LTD Urumqi 830011 
*Corresponding Author: rongyuzeng2011@163.com 
 

Introduction 
CSFV has been controlled effectively by vaccination with C-strain in China. Considering that high titer of antibody also 
exists at the timing of vaccination in sows, it is plausible to assume that pre-existing antibody will interfere with the 
subsequent vaccination. The objective of this study was to compare the antibody response induced by E2 subunit 
vaccine and C strain vaccine in sows with pre-existing antibody under field conditions.  

Materials and Methods 
Two hundred sows of mid-gestation stage were confirmed of CSFV free and allocated into two groups (A and B) of 100 
sows each. Group A was vaccinated with an E2 vaccine from TECON while group B was vaccinated with a ST cell line 
adapted C strain only once.  All the sows were housed in the same building and subjected to the same management. 
Blood samples were collected from 50 sows randomly from each group at day 1 before vaccination and 4 weeks post 
vaccination for detection with the CSFV Antibody Test Kit (CSFV E2 antibody detection, IDEXX). Data were recorded and 
analyzed by Excel.  

Results 
At the time of vaccination, the E2 antibody average blocking rate was 75% and 73% for group A and B respectively, 
suggesting that the titer of pre-existing antibody is almost the same in two groups. Four weeks post vaccination, E2 group 
induced much higher antibody than C strain group in terms of average blocking rate being 95% in group A verus 80% in 
group B and antibody standard deviation value being 9% in group A versus 31% in group B.  

Conclusion 
E2 vaccine has the advantage of not being interfered by the presence of pre-existing antibody at the timing of vaccination 
and can induce much higher level of E2 antibody than C strain in sows.  

Keywords: E2 vaccine, CSFV, pre-exisiting antibody 
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The effect of maternal derived antibody on the antibody induction by two classical swine 
fever vaccines in piglets 
 
Hailei Zhang, Xubin Zhou*, Sun He*, Rongyu Zeng*, Gang Wang* 
Tecon Biology Co.,LTD Urumqi 830001 
*Corresponding Author: rongyuzeng2011@163.com 
 

Introduction 
CSFV has been controlled effectively by vaccination with C-strain in China. However, vaccination in piglets with C strain 
was subjected to the interference from maternal derived antibody (MDA). An E2 encoding region based subunit vaccine 
will be soon on the market. The objective of this study was to compare the antibody response induced by E2 subunit 
vaccine and C strain vaccine in piglets with MDA under field conditions.  

Materials and Methods 
Four hundred 28-day- old piglets were confirmed of CSFV free and allocated into 2 groups (A and B) of 200 piglets each. 
Group A was vaccinated with an E2 vaccine from TECON while group B was vaccinated with a ST cell line adapted C 
strain at day 30 and day 60 respectively. All the piglets were housed in the same building and subjected to the same 
management. Blood samples were collected from 50 piglets randomly from each group at day 1 before vaccination, 4 
weeks post 1st vaccination and 4 weeks post 2nd vaccination for detection with the CSFV Antibody Test Kit (CSFV E2 
antibody detection, IDEXX). Data were recorded and analyzed by Excel.  

Results 
At the time of 1st vaccination, the E2 antibody average blocking rate was 63% and 58% for group A and B respectively, 
suggesting that the level of MDA interference is almost equal in two groups. Four weeks post 1st vaccination, E2 group 
induced much higher antibody than C strain group in terms of average blocking rate (65% versus 28%) and antibody 
positive rate (92% versus 16%). This trend also held true for four weeks post 2nd vaccination with average blocking rate 
(91% versus 51%)and antibody positive rate (100% versus 68%).  

Conclusion 
E2 vaccine has the advantage of not being interfered by the presence of MDA at the timing of vaccination and can induce 
much higher level of E2 antibody than C strain in piglets.  

Keywords: E2 vaccine, CSFV, MDA 
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Efficacy of a recombinant vaccine against classical swine fever is adjuvant-dependent 
 
Konstantin Petrovich Alekseev*1, Sergei Alekseevich Raev1, Anton Gennadievich Yuzhakov1, Alexei Dmitrievich 
Zaberezhny2, Taras Ivanovich Aliper1,2 
1 Vetbiochem, Moscow, Russia 
2 Y.R.Kovalenko All-Russian Research Institute of Experimental Veterinary Medicine (VIEV) 
*Corresponding Author: kkendwell@mail.ru 
 

Introduction 
Recombinant E2 protein of CSFV is an easy to develop, safe and efficient vaccine candidate meeting the requirements of 
DIVA concept to use it in parallel with commercially available ELISA kits for E2/E0 antibody detection for screening 
purposes. Several experiments have demonstrated recombinant E2 protects animals from clinical manifestations of 
CSFV after the challenge with virulent strain. The aim of this study was to generate new recombinant E2 protein from 
Russian 8Z CSFV strain genotype 1.1 and evaluate antigenicity and immunogenicity of this protein with use of two 
different types of adjuvant: ISA-61-ready-to-use mineral oil-based adjuvant (SEPPIC, France) and polymeric adjuvant.  

Materials and Methods 
We engineered a baculovirus-vectored production of soluble ectodomain of E2 which was secreted into cell culture 
medium from infected insect cells. The antigen was mixed with ISA-61 (group A) and polymeric adjuvant (group B). 
Six-week-old, seronegative piglets (n=10 per group) were vaccinated twice with 2-week interval with each vaccine with 
300 mkg of recombinant protein in 2 mL volume. Animals in non-vaccinated-challenged (group C), and 
non-vaccinated-non-challenged (group D) groups received mock preparations with the same amount of adjuvants. Piglets 
from groups A-C were intramuscularly challenged 2 weeks after the last immunization with 105 TCID50 of highly virulent 
CSFV genotype 1.1 Shimen strain.  

Results 
Both experimental groups developed antibodies to E2 protein (ELISA) with VN antibody titers of 1:32–1:64 at the day of 
challenge. Five out of 10 pigs in polymeric adjuvant group developed mild clinical signs while all animals in ISA61 group 
were protected from CSFV clinical manifestation (body weight gain, rectal temperature). The viremia was observed at DPI 
2-8 in polymeric adjuvant group while only one piglet from ISA61 group was positive at DPI4; virus remained in blood of 
group C animals until DPI 14.  

Conclusion 
Despite both vaccines induce strong humoral immune response before challenge with highly virulent strain of CSFV, use 
the ISA-61 adjuvant led to better protection against clinical disease and horizontal transmission in comparison with 
polymeric adjuvant.  

Keywords: ASFV, E2 protein, vaccine, immunogenicity, adjuvant 
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An improved ELISA for specific detection of antibodies against classical swine fever virus 
based on structurally designed E2 protein expressed in suspension mammalian cells 
 
Yuzi Luo, Shengwei Ji, Tengteng Zhang, Yuan Sun, Xing-Yu Meng, Yongfeng Li, Su Li, Hua-Ji Qiu* 
State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute, Chinese Academy of Agricultural 
Sciences, 678 Haping Road, Harbin 150069, China. 
*Corresponding Author: huajiqiu@hvri.ac.cn 
 

Introduction 
Classical swine fever (CSF), which is caused by classical swine fever virus (CSFV), is a highly contagious disease of pigs. 
CSFV is genetically and serologically related to bovine viral diarrhea virus (BVDV), a ruminant pestivirus. However, 
currently available ELISAs based on the full-length E2 protein of CSFV cannot discriminate anti-CSFV from anti-BVDV 
antibodies.  

Materials and Methods 
In this study, a truncated CSFV E2 protein (amino acids 690 to 879) covering antigenic domains B/C/D/A (E2B/C/D/A) was 
selected based on the modeled structure according to the crystal structure of the BVDV E2 protein. The E2B/C/D/A protein 
was expressed in CHO cells adapted to serum-free suspension culture, and an indirect ELISA (iELISA) based on the 
recombinant protein was established and evaluated.  

Results 
No cross-seroreaction was observed for anti-BVDV sera in the iELISA. When testing of 282 swine serum samples, the 
iELISA displayed a high sensitivity (119/127, 93.7%) and specificity (143/155, 92.3%), with an agreement of 92.9% 
(262/282) and 92.2% (260/282) with virus neutralization test and IDEXX CSFV blocking ELISA, respectively.  

Conclusion 
Taken together, the newly developed iELISA is highly specific and sensitive and able to differentiate anti-CSFV from 
anti-BVDV antibodies.  

Keywords: classical swine fever virus, truncated E2 protein, mammalian cells, suspension culture, serodiagnosis 
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Frequency of bovine viral diarrhea virus antibodies in sows in southern Brazil 
 
Igor Renan Honorato Gatto1, Nelson Morés2, Osmar Antônio Dalla Costa2, Samir Issa Samara1, Luís Guilherme De 
Oliveira*1 
1 São Paulo State University (Unesp), School of Agricultural and Veterinarian Sciences, Jaboticabal 
2 Brazilian Agricultural Research Corporation, Embrapa Swine & Poultry, Concórdia - SC 
*Corresponding Author: luis.guilherme@fcav.unesp.br 
 

Introduction 
This study was conducted to investigate the prevalence of BVDV antibodies in intensively raised sows.  

Materials and Methods 
Three slaughterhouses were conveniently selected to collect samples for this study. In total, 434 serum samples of 53 
different herds from Santa Catarina state were sampled. Samples were tested by virus neutralization (VN) test, as 
recommended by the "Manual of Diagnostics Tests and Vaccines for Terrestrial Animals".  

Results 
A sample was considered positive when the total neutralization of 200 TCID50 occurred in the serum and no cytopathic 
effect was observed in the cell layer in serum dilutions higher than 1:10. A herd was considered positive when at least 
one animal was detected with antibody titer >/=10 by VN test. Apparent animal-level antibodies prevalence of 1.38% was 
detected. Regarding the BVDV genotype, 0.46% showed antibodies for BVDV-1a (Singer strain) and 1.38% for BVDV-2a 
(VS 253 strain). Considering herd-level prevalence 11.32% was detected. The frequency of antibody titers obtained in the 
seropositive samples for the genotype 1 and 2 found in the VN test were between 10 and 320. The occurrence of 
antibodies to BVDV-2 was higher than to BVDV-1.  

Conclusion 
The results show evidences that BVDV infection in sows occurs in Brazil probably in low prevalence like prevalence 
detected in other countries. Grant #2014/13590-3, São Paulo Research Foundation (FAPESP).  

Keywords: BVDV, pestivirus, virus neutralization 
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BVDV-2 infection and seminal quality in boars - preliminary data 
 
Gabriel Yuri Storino, Maria Emilia Franco Oliveira, Eduarda Bellini Xavier, Artur Simonatto Fioroto, Marina Lopes Mechler, 
Igor Renan Honorato Gatto, Luís Guilherme De Oliveira* 
São Paulo State University (Unesp), School of Agricultural and Veterinarian Sciences, Jaboticabal 
*Corresponding Author: luis.guilherme@fcav.unesp.br 
 

Introduction 
The purpose of this present study was assessing the experimental infection effects in boars with BVDV-2 on seminal 
characteristics, in periods corresponding to the acute and chronic phase of the infection.  

Materials and Methods 
Six boars with 24 months were trained for semen collectionvia gloved hand technique using a dummy for six months 
(adaptation period of experimental conditions). In the experimental period, semen samples were collected and analyzed 
every four days, characterized by three phases: (1) pre-inoculation, duration of 16 days before inoculation (four 
samples/animal); (2) acute infection, up to 16º dpi (four seminal samples / animal); e (3) chronic infection, from 40th to 
56th dpi (five seminal samples / animal). To the viral inoculation, the animals were sedated and inoculated with a total of 
11.5 mL of BVDV-2 LVB 16557/15 strain with title 1 x 105.5 TCID50 / mL, by oral, nasal, intramuscular and intravascular 
administrations. Semen samples were evaluated for total motility (%), vigor (0-5), agglutination (%), concentration (x106 
sperm per mL), membrane integrity (% sperm cells with damaged plasma membrane by hiposmotic test), and total 
defects (%). Data were analyzed by ANOVA, and the means were compared between phases by the Tukey test 
(P<0.05).  

Results 
The seminal characteristics, total motility (88.65 ± 1.104%), vigor (3.69 ± 0.05) and concentration (388 ± 14x106 sperm 
per mL) did not differ between phases studied (P>0.05). There was a difference (P<0.05) between phases for 
agglutination (9.58 ± 1.41a, 6.66 ± 0.95b and 14.06 ± 2.35a%), total defects (7.30 ± 1.77a, 3.40 ± 0.53band 1.81 ± 0.25b%) 
and membrane integrity (4.68 ± 0.66ab, 5.00 ± 0.37a and 3.49 ± 0.31b% for the pre-inoculation, acute and chronic phases 
of the infection, respectively).  

Conclusion 
The agglutination was the only factor that presented higher percentage in the semen collected after 40º dpi 
(corresponding to the chronic phase of the infection). In a controversial way, the parameters of total defects and 
membrane integrity were significantly lower after inoculation, and it was not possible to identify the relationship with the 
studied effect, inoculation of BVDV -2. Grants # 2017/00950-0 and #2016/21421-2, São Paulo Research Foundation 
(FAPESP).  

Keywords: pestivirus, sperm quality, experimental infection 
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Development and evaluation of an erns-based ELISA for differentiation of classical swine 
fever-infected from E2-based vaccine-vaccinated animals 
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Introduction 
Classical swine fever (CSF) is a highly contagious and economically important viral disease of pigs caused by classical 
swine fever virus (CSFV). Conventional live-attenuated vaccines, such as C-strain, are the most widely-used vaccines for 
the control of CSF in countries where the disease is endemic. However, with the use of these vaccines, it is difficult to 
differentiate infected from vaccinated animals (DIVA). Vaccination with marker vaccines represents a promising strategy 
for CSF control. Several marker vaccines have been developed, including rAdV-SFV-E2. For successful implementation 
of the control strategy, a reliable and robust discriminatory assay accompanying the marker vaccine is necessary.  

Materials and Methods 
Here, a recombinant Erns protein-based indirect ELISA (Erns ELISA) was developed and evaluated by testing a large panel 
of pig sera and compared with commercial CSFV E2 and Erns antibody ELISAs. The Erns ELISA was able to detect early 
seroconversion of the CSFV-infected pigs compared with IDEXX CSFV E2 ELISA. Furthermore, the assay clearly 
discriminated the CSFV-infected pigs from those vaccinated with the maker vaccine rAdV-SFV-E2.  

Results 
When testing of 1,104 field swine serum samples, the ELISA displayed a high sensitivity (399/454, 87.9%) and specificity 
(549/650, 84.5%), with an agreement of 85.9% (948/1,104) with QIAGEN CSFV Erns ELISA. Interestingly, anti-Erns 
antibodies were not detectable prior to 28 days post-vaccination (dpv) in pigs vaccinated with the C-strain using the Erns 
ELISA, whereas E2 seroconversion occurred before 21 dpv. The different kinetics of the Erns and E2 antibody responses 
in the pigs vaccinated with C-strain encourage us to evaluate the potential of the Erns ELISA for monitoring CSF infection 
in C-strain-vaccinated herds.  

Conclusion 
Taken together, the novel Erns ELISA is specific and sensitive, representing a promising DIVA test for E2-based marker 
vaccines against CSF.  

Keywords: classical swine fever virus, DIVA principle, marker vaccine, erns-based antibody ELISA 
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Comparative evaluation of Ingelvac® CircoFLEX with Chinese local PCV2 vaccines on a 
wean-to-finish farm 
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Introduction 
Porcine Circovirus type 2 (PCV2) is considered one of the most important viral pathogens of pigs. Commercial PCV2 
vaccines were initially developed to control PMWS, but are now also used to improve performance in chronic infections. 
The objective of this study was to compare field efficacy of Ingelvac CircoFLEX® and 3 Chinese local PCV2 vaccines to a 
non-vaccinated control group in growing pigs using a primary parameter of average daily weight gain (ADG).  

Materials and Methods 
Two thousand weaned pigs from two CP breeding sow farms were divided into five treatment groups of 400 pigs each, 
and housed in two barns (1000 pigs per barn) on the same farm. Pigs were tagged, weighed (1st weighing) and allocated 
randomly by gender and initial weight. Pigs of each group were injected with CircoFLEX, three local vaccines or saline, 
respectively, based on manufacturer’s instructions. The off-test (2nd weighing) was implemented before pigs were sold to 
market, 164 days after vaccination. All four vaccine manufacturers participated in weighing, serum, oral fluid and/or 
tissues sample collection (samples collected monthly; 6 times during the trial). Samples were used to detect the general 
diseases infection pressure (PRRS, PCV, SIV, CSF, etc.) in CP VDL (Chengdu). ADG was the primary parameter; 
average final weight (AFW), mortality, culling rate, death and culling rate were also analyzed. The differences of ADG 
were compared using Post Hoc Multiple Comparisons (Bonferroni-t test, Tukey HSD, LSD-t test).  

Results 
The ADG of Group B (CircoFLEX) was 689.92 gm, significantly different from all other groups with each statistical method 
(P<0.01; Table 1). Mortality of the CircoFLEX group was the lowest (0.76%); death and culling rate of the CircoFLEX 
group was also the lowest (2.02%), both significantly differenr with the non-vaccinated control group (Chi-square).  

Conclusion 
In this trial, each treatment group had the same initial average weight and same numbers of male and female pigs. Four 
vaccine manufacturers were organized by CP Company to participate, with raw data shared among all parties. Ingelvac 
CircoFLEX vaccinated pigs has significantly improved pig performance of ADG (+41.75g) and final weight (+6.68kg), 
meanwhile, reduced mortality (-3.62%) compared with control pigs. Based on the diagnostic reports of CP VDL, PCV1, 
PCV2 and PRRSV were all detected during the trial, indicating PCV2 and PRRS infection pressure during mid-and-last 
period of finishing on this farm. In conclusion, Ingelvac CircoFLEX®) shows superior efficacy under field conditions and 
brings great benefits to farmers.  

Keywords: PCV2, vaccine, efficacy 
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Development and validation of SYBR Green-I based quantitative PCR assay for the 
detection of porcine circovirus 3 
 
Can Liu, Fanwei Meng, Rui Chen, Zhigang Zhang, Enqi Du* 
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*Corresponding Author: duenqi@bjkblh.com 
 

Introduction 
Porcine circovirus 3 (PCV3), belongs to Circoviridae family, is a novel porcine circovirus emerging in pigs, considered to 
be associated with porcine dermatitis and nephropathy syndrome (PDNS), reproductive failure, and multi-systemic 
inflammation.  

Materials and Methods 
The diagnosis of PCV3 depends on clinical manifestations and conventional PCR assay. A SYBR Green I based 
real-time qPCR assay was established in this study to detect PCV3. The PCV3 standard curves were generated by 
plotting mean cycle threshold (Ct) values versus 10-fold serial dilutions of a previous constructed plasmid DNA PCV3 
over a wide range of concentrations (9.7×108 to 9.7×101 copies/�L). The minimum detection limit of the assay was 
9.7×102 copies/�L, and it was 100-fold more sensitive than conventional PCR. Melting curve analysis indicated that there 
were no primer-dimers and non-specific products in the assay.  

Results 
No cross-reaction was observed with PCV1 or PCV2. The specificity of the assay was also verified by nucleotide 
sequencing of the PCR products. Intra- and inter-assay variability data were analyzed to examine the reproducibility of 
the assay. PCV3 viral loads in suspected samples were also investigated with the assay.  

Conclusion 
These results indicated that the real-time PCR assay is useful for detecting PCV3 and for monitoring the viral loads.  

Keywords: porcine circovirus, porcine circovirus 3, SYBR Green, real-time PCR, detection 
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Epidemiology of pseudorabies in intensive pig farms in Shanghai, China: herd 
sero-prevalence and risk factors 
 
Luming Xia*1, Quanyun Sun1, Jingjing Wang 2, Chang Cai3, Ricardo J. Soares Magalhaes5, Yaxian Yan4 
1 Shanghai Animal Disease Control Center, Shanghai, China 
2 China Animal Health and Epidemiology Center, Qingdao, China 
3 Australia-China Joint Laboratory for Animal Health Big Data Analytics, College of Veterinary Medicine, Murdoc University, 
Australia 
4 Shanghai Jiao Tong University, School of Agriculture and Biology, Shanghai, China 
5 UQ Spatial Epidemiology Laboratory, School of Veterinary Science, the University of Queensland, Queensland, 
Australia 
*Corresponding Author: xialuming@sina.com 
 

Introduction 
Pseudorabies (PR) is a highly contagious disease affecting pigs and a wide range of animals, it is enzootic in many 
countries. In the People’s Republic of China, PR is a priority animal disease for control and eradication. Disease 
frequency data on Pseudorabies virus (PRV) in intensive pig farms is lacking. A cross-sectional study of intensive pig 
farms (>350 sows) in Shanghai was conducted to determine farm prevalence of PRV and associated risk factors.  

Materials and Methods 
Following a two-stage random sampling design, a total of 1,349 sow serum samples were tested by gpI-ELISA from a 
total of 91 intensive pig farms located in 9 districts of Shanghai. Information on putative risk factors was collected using 
questionnaires to pig farm owners or veterinarians. A multivariable logistic regression model with a binomial error 
structure was built to identify risk factors for farm-level PRV sero-positivity.  

Results 
Our results indicate that the true herd PRV sero-prevalence in Shanghai was 62.8% (95%CI 52.8-72.7). In the 
multivariable analysis, the odds of exposure in PRV sero-positive farms was higher than that of PRV sero-negative farms 
for the following factors: breeding with introduced sows or boars in the last 12 months (OR = 4.8, 95% CI: 1.5-15.3, P < 
0.01), utilization of introduced semen in the last 12 months (OR = 10.6, 95%CI: 0.9-130.4, P = 0.06), dead pigs temporary 
collection site located in the farm (OR = 3.7, 95%CI: 1.2-11.6, P = 0.03), presence of stray dogs or cats (OR = 5.1, 95%CI: 
1.5-17.8, P = 0.01). Conversely, farms that were PRV sero-positive had lower odds of testing for gpI-antibody before 
introduced new pigs or semen (OR = 0.3, 95%CI: 0.1-1.1, P = 0.07) than PRV sero-negative farms.  

Conclusion 
This study suggests that PR is highly endemic in intensive pig farms in Shanghai. The risk factors identified in this study 
could be useful to inform intervention strategies to improve prevention and control of PR in Shanghai.  

Keywords: pseudorabies, herd sero-prevalence, risk factors, cross-sectional, Shanghai 
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Identification of an lncRNA miRNA mRNA interaction mechanism in Senecavirus A(SVA) 
infections 
 
Xiaoyu Tang, Jingyun Ma* 
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*Corresponding Author: 414139450@qq.com 
 

Introduction 
Senecavirus A (SVA), the member of the family Piconaviridae, genus Senecavirus, was characterized by vesicular fluid 
on snout and hoof of sows, cause diarrhea and acute death in piglets. As a regulator, lncRNA participates in various 
levels of regulation of gene expression and has extensive functions in epigenetic, transcriptional and post-transcriptional 
regulation. Despite evidence for participation in the host response to infection, the roles of many long non-coding RNAs 
(lncRNAs) during SVA infection are not understood. Therefore, this study aims to identify lncRNAs in pk-15 cells and 
evaluate their transcriptomic regulation during SVA infection.  

Materials and Methods 
The PK15 cells at 0, 12, 24, and 48 hours after infection with purified type A Seneca virus strain SVV CH-01-2015 and 
the uninfected control group PK15 cells were washed twice with PBS and treated with Ambion lysis buffer. The cells are 
lysed and the total RNA containing lncRNA is collected. LncRNAs were isolated and samples were high-throughput 
sequenced using RNA-seq technology. Validating the expression of lncRNAs, miRNAs, and mRNAs by fluorescence 
quantitative PCR.  

Results 
Here, whole-transcriptome analysis of the PK-15 cells response to SVA infection was performed, by next-generation 
sequencing. A total of 421 lncRNA transcripts, 43 miRNA transcripts and 1315 mRNA transcripts were differentially 
regulated at 24h infection. The Gene Ontology (GO) enrichment and KEGG pathway analyses showed that lncRNAs 
regulate immune reaction during SVA infection. We first constructed an lncRNA-miRNA-mRNA network, using targeted 
relationship prediction tool. The expression levels of lncRNAs, miRNAs, and mRNAs were consistent with the sequencing 
results. By over-expressing and interference lncRNA, miRNA or mRNA, which explore whether the network of 
relationships between lncRNA, miRNA, mRNA affect the SVA viral infection or immune regulatory mechanisms.  

Conclusion 
The present study is the first to investigate the relationship between the lncRNA-miRNA-mRNA interaction network and 
SVA infection, which can also provide insights for virus infection and prevention.  

Keywords: long non-coding RNA, SVA 
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Effects of PCV2-viremia level of piglets at birth on the efficacy of PCV2 vaccine against 
exposure to PCV2-b and -d strains determined by viremia levels and growth rate 
 
Luis Ochoa*1, Laura Greiner1, Tessa Pacion1, Joseph Connor1, John Waddell2, Eduardo Fano2 
1 Carthage Innovative Swine Solutions LLC, Carthage, USA/Illinois 
2 Boehringer Ingelheim Vetmedica Inc, Duluth, USA/Georgia 
*Corresponding Author: lochoa@hogvet.com 
 

Introduction 
Barrows and gilts (N=110; BW=6.2±1.12kg) were used in a 12-week Split-plot study to determine the effects of birth 
PCV2-viremia of pigs on the efficacy of PCV2 vaccine (CircoFLEX®) against PCV2-b or PCV2-d.  

Materials and Methods 
Main plot was the PCV2 strain (d vs b); Subplot was a 3×2 factorial of the following treatments: 1)PCV2 birth-viremia 
[Negative vs Low (�103) vs High (>103DNA copies)]; and 2)PCV2 vaccine (Vaccine vs Placebo). Birth PCV2 status was 
determined via qPCR from blood collected before colostrum intake. Pigs were transported to a wean-to-finish BSL2 
facility and were housed in 4 rooms of 5 pens each. Pens consisted of 1 pig from each Viremia×Vaccine treatment 
combination (6 pigs/pen). PCV2 vaccine or placebo was administered according to treatments 1 d post-arrival (d 0). 
Blood samples and weights were collected on d 0, 23, 41, 63 and 84. On d 23 pigs were given a 10^4.5 TCID50 intranasal 
and intramuscular dose of 1 ml of PCV2-b or PCV2-d isolate.  

Results 
Blood was analyzed for PCV2 via qPCR. Pig was the experimental unit and data was analyzed using the MIX procedure 
of SAS. No Vaccine×PCV2 strain interactions were found. A Vaccine×Birth-viremia interaction (P=0.04) for ADG d 41-63 
was found: no negative effects on ADG on Placebo pigs when born with high viremia, but pigs born PCV2 negative or low 
grew 6.5% slower when not vaccinated and seemed to have lower viremia levels throughout post-challenge periods than 
pigs born negative or with low viremia. No treatment differences were found between treatments for final BW (P>0.20) or 
overall ADG (P>0.15).  

Conclusion 
In conclusion, under the conditions of this study, infection status (viremia) at birth does not appear to be a major 
contributor or a singular root cause of vaccine efficacy issues; PCV2 vaccine protected against both PCV2 strains; the 
lack of vaccination in the presence of a PCV2 challenge had bigger negative effects on pigs born PCV2 Negative 
compared to those born viremic; and the presence of PCV2 viremia at birth alone had little or no effect on the 
performance of the vaccine. 

Keywords: PCV2b, PCV2d, viremia, pigs 
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Detection and genetic characterization of porcine pegivirus in pigs in the United States 
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Introduction 
Pegiviruses are small enveloped single-stranded, positive-sense RNA viruses, which have been detected in diverse 
mammalian hosts. Porcine pegivirus (PPgV), a member of Pegivirus K, was first reported in Germany in 2016, and its 
presence in other countries is unknown. The objective of this study is to detect and characterize PPgV in the USA.  

Materials and Methods 
In 2016, a farm with 4800 19-week-old pigs broke with a vesicular disease. Approximately 3% of the pigs showed 
lameness and vesicles. Vesicular swabs and serum samples were sent to the Iowa State University Veterinary Diagnostic 
Laboratory (ISU-VDL) and analyzed using next-generation sequencing (NGS) technology. After determination of the 
presence of the full-length PPgV genome in the samples, a pair of primers targeting the conserved region in NS5B of 
PPgV were designed and used in RT-PCR to retrospectively screen aditional159 swine serum samples from 15 US 
states submitted to the ISU-VDL.  

Results 
A near full-length genomic sequence of PPgV with 86.7% nucleotide identities to that of German PPgV strain was 
obtained. Of the 159 samples, 24 samples (15.1%) were positive for PPgV RNA by RT-PCR, which was significantly 
higher than the prevalence rate (2.2%) reported from Germany. PPgV viremic pigs were identified in at least 10 US states, 
and positive pigs ranged from one-day old piglet to adult swine. Two additional positive serum samples were selected 
and analyzed using NGS. All three US PPgV strains shared a high nucleotide identity (96.2%-97.0%) among them but a 
lower identity (83.7%-89.0%) with German PPgV strains. Phylogenetic analyses of the complete coding region and two 
conserved regions (amino acid positions 888–1635 and 2398–2916 as numbered in the human pegivirus reference 
sequence U22303) also showed that the US PPgV strains cluster together on a branch separated from three German 
PPgV strains.  

Conclusion 
The PPgV was detected and genetically characterized in Unites States and it was genetically divergent from PPgV found 
in Germany. The PPgV positive rate in US swine was also significantly higher than previously reported in Germany. More 
epidemiological studies will be needed to monitor evolution and clinic impact of PPgV infection in swine.  

Keywords: porcine pegivirus, detection, characterization, United States 
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Congenital tremor in piglets: can bovine viral diarrhea virus (BVDV) infection be an 
etiological cause? 
 
Marina Lopes Mechler1, Felipe dos Santos Gomes1, Karla Alvarenga Nascimento1, Felipe Ferreira Barbosa Pires1, 
Andressa de Souza-Pollo1, Edviges Maristela Pituco2, Luís Guilherme De Oliveira*1 
1 São Paulo State University (Unesp), School of Agricultural and Veterinarian Sciences, Jaboticabal 
2 Biological Institute, APTA/SAA - SP 
*Corresponding Author: luis.guilherme@fcav.unesp.br 
 

Introduction 
Congenital tremor in pigs has different etiologies, including some pestivirus. Studies in cattle have shown that bovine viral 
diarrhea virus (BVDV) may cause cerebellar hypoplasia, hypomyelination and incoordination. Pigs can be naturally 
infected by BVDV, but the effects of the virus in the central nervous system of pigs are unclear.  

Materials and Methods 
The objective of this study was to evaluate if BVDV-2 is a possible etiological agent of congenital tremor in piglets. Six 
gilts were experimentally inoculated with BVDV-2 (ncp SV-260) at the 45° day of gestation, being two of them (Group 1) 
submitted to laparotomy to perform fetal inoculation, in which each amniotic vesicle received 0,5 ml of the inoculum; and 
four gilts (Group 2) received 15 mL of the same inoculum by the oronasal route. After delivery, all piglets had blood and 
serum samples collected before and after colostrum intake. One third of the piglets were euthanized at the third day and 
fragments of brain, brain stem and cerebellum were collected. The rest of the piglets had blood and serum samples 
tested weekly, during 35 days. Blood and tissue samples were tested by RT-PCR, and serum samples tested by virus 
neutralization, to evaluate the presence of the viral antigen and seroconversion, respectively. Histopathological analyses 
with Luxol Fast Blue evaluated hypomielynation of central nervous system, and macroscopical analyses evaluated 
cerebellar hypoplasia.  

Results 
At birth, all blood and tissue samples were negative to BVDV-2. All G1 piglets presented immune response against 
BVDV-2. Antibody titers ranged from 80-5120 in the first samples, decreasing to 160 at the end of sampling. Piglets from 
G2 were born without antibodies against BVDV-2, which were acquired after colostrum intake. It was not observed 
histological changes as well as no clinical signs of congenital tremor despite 29,5% of piglets were born with low ratio 
between brain and cerebellum.  

Conclusion 
The virus neutralization showed that the infection occurred in G1 piglets, however, it was not possible to attribute to 
BVDV-2 one of the etiologies of congenital tremor in piglets. Grants #2016/02982-3 and #2016/21421-2, São Paulo 
Research Foundation (FAPESP). CNPq Grant # 409435/2016-3.  

Keywords: BVDV-2, experimental infection, pestivirus 
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Case report: impact of PCV2 reproductive stock vaccination on detection of virus in 
placental umbilical cords serum (PUCS) 
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Introduction 
Porcine circovirus type 2 (PCV2) infection of sows can have a negative on breading herd performance but also can be 
transmitted vertically from sows to intrauterine piglets. PUCS sampling is a convenient way to detect virus circulation in 
the sow herd as well as vertical transmission of PCV2 from viraemic dams to their offspring. The objective of this study 
was to assess the impact of PCV2 vaccination of the reproductive stock on the evolution of the PUCS PCV2 positivity 
both qualitatively and quantitatively.  

Materials and Methods 
PUCS samples were taken in 7 farms immediately before vaccination (n = 206) and after revaccination (n = 211) with 
Ingelvac CircoFLEX®. As a rule of thumb, 2 samples were taken per placenta, and the parity of the sows was classified in 
three categories: low, intermediate or high number of farrowings. The PCV2 load was assessed by a Q-PCR and the 
results expressed as log10. A comparison of both the % of positive samples and the viral load of positive samples for each 
period was performed  

Results 
Overall, the percentage of q-PCR positive samples was significantly reduced after vaccination. In only two of the 7 farms 
the reduction was not significant but in one of those two farms showing a high % of positive samples in both periods, the 
second sample was taken the day of revaccination, i.e. after one single vaccination. While low parity sows tended to have 
a higher percentage of PCR positive samples before vaccination, the differences were not statistically significant (P=0.06). 
After vaccination, a significant reduction of PCR PCV2 positive samples was observed independently of the parity, and in 
this second sampling there was no influence of parity in this parameter either (P=0.96). Besides the reduction of % of 
PCR positive samples a reduction of viral load was also evident.  

Conclusion 
The double PCV2 vaccination of sows in farms with PCR PCV2 positive umbilical cords led to a significant reduction of 
PCR positive PUCS samples and the PCV2 load independently of the parity of the sows. In other words, Ingelvac 
CircoFLEX sow mass vaccination reduces PCV2 vertical transmission.  

Keywords: PCV, vaccine, PUCS 
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Comparison of PCV2 antibody assays 
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Introduction 
Serological assays measuring anti-PCV2 antibodies in porcine serum are used to support clinical studies and understand 
antibody levels in herds; however, there is no gold-standard PCV2 serologic assay. Further, the many assay options for 
measuring PCV2 antibodies increases the complexity of communicating about PCV2 serology.  

Materials and Methods  
A study was performed to compare the Zoetis internal PCV2 serological ELISA with the Zoetis (Synbiotics) SERELISA 
PCV2 Ab Mono Blocking kit (in both the SERELISA Endpoint and SERELISA Single Dilution formats), the Ingenasa 
Ingezim Circo IgG assay kit, and the Kansas State University IFA. Ninety porcine serum samples from high, mid-low, and 
negative antibody level groups, as determined from previous testing in the Zoetis internal PCV2 serological ELISA, were 
evaluated in all assays. Samples were tested at Kansas State University via IFA for comparison to an external assay 
currently being used with high regard in the field. Assays would be considered equivalent if mean titers in each antibody 
level group were within 20% difference of the Zoetis internal PCV2 serological ELISA results.  

Results  
The Ingezim Circo IgG high positive samples had identical results to the Zoetis internal PCV2 serological ELISA; however, 
the mean positives in the Ingezim assay did not meet acceptance criteria in the mid-low and negative antibody level 
groups. The Zoetis internal PCV2 serological ELISA, SERELISA Endpoint, SERELISA Single Dilution and the KSU IFA 
assays performed similarly in all titer groups.  

Conclusion  
The SERELISA Endpoint assay and the SERELISA Single Dilution assay were equivalent and satisfactory for use based 
on the acceptance criteria. The ability to use the Zoetis (Synbiotics) SERELISA PCV2 Ab Mono Blocking kit has many 
positive impacts including but not limited to providing a commercially available kit for PCV2 serum sample testing. This 
will facilitate communication and understanding of clinical results among laboratory and field studies across the globe.  

Keywords: PCV2, serology, ELISA 
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New duplex qRT-PCR to detect porcine teschovirus and sapelovirus in the US 
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Introduction 
Porcine teschovirus (PTV) and porcine sapelovirus (PSV) are enteric picornaviruses that cause neurological disorders in 
pigs. Recently, there is an increase in cases associated with these viruses in the US. We developed, optimized, and 
validated a new duplex qRT-PCR to detect PTV and PSV, and assessed geographic distribution and genetic diversity of 
these two viruses in diagnostic samples from the University of Minnesota Veterinary Diagnostic Laboratory. 

Materials and Methods 
Diagnostic samples included many sample types from pigs of different ages from 20 US states. The new duplex 
qRT-PCR targets the 5’UTR region of each virus and has a limit of detection of 20 RNA copies/�L for both viruses. The 
Ct-value coefficients of variations for both viruses were less than 9.2% and 1.9% for inter- and intra-assay repeatability, 
respectively. Diagnostic Sensitivity (DSe) and Diagnostic Specificity (DSp) were calculated by comparison to a 
conventional RT-PCR. 

Results 
DSe was 100% for both viruses but DSp was 88% for PTV and 60% for PSV. DSp is low because the new duplex 
qRT-PCR is more sensitive than the conventional RT-PCR. We tested 213 submissions using our qRT-PCR and found 
69% and 74% positive for PTV and PSV, respectively. Interestingly, 63% of submissions tested positive for both viruses. 
PTV and PSV was detected in 17/20 US states and in 14/16 sample types tested, mainly in intestine, feces, and spinal 
cord. Genetic diversity was assessed based on whole-genome sequencing and is currently in progress. The US PTV and 
PSV sequences will be compared to the available sequences in GenBank for both viruses. Our new duplex qRT-PCR is 
highly sensitive, specific, and reliable to detect PTV and PSV in different diagnostic specimens.  

Conclusion 
We also found that both viruses were widespread in the US and readily detected in many diagnostic specimens. Finally, 
co-infections of PTV and PSV were common in our study and highlight the need for more research to further elucidate the 
determinant factors to produce neurological disease in pigs and whether co-infections with other enteric pathogens are 
important for developing disease.  

Keywords: RT-PCR, teschovirus, sapelovirus, geographic distribution, genetic diversity 
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Detection of porcine circovirus 3 in pig serum samples from Spain as early as 1996 
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2 University of Padua 
3 University of Nottingham 
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*Corresponding Author: francini.klaumann@irta.cat 
 

Introduction 
Porcine circovirus 3 (PCV-3) is an emerging circovirus species that has recently been reported in different countries 
around the world, suggesting a widespread circulation. The virus has been found in pigs with different clinical 
presentations, as well as in healthy animals. The goal of this study was to perform a retrospective study to detect 
evidence of PCV-3 infection in serum samples of pigs collected in the last two decades from Spain.  

Materials and Methods 
Sera samples corresponding to 654 pigs of different pig production phases and clinical/pathological conditions submitted 
for diagnostic purposes between 1996 and 2017 were selected for this study. Total DNA was extracted and the PCV-3 
presence was assessed by conventional PCR. Quantification of PCV-3 in the positive samples was done by qPCR. 
Twelve positive samples from different years were then Sanger sequenced to obtain partial-sequences of PCV-3. 
Statistical analyses were performed across the years, between production phases and clinical/pathological conditions.  

Results 
The first PCV-3 positive sample dated from 1996 and the viral genome was subsequently amplified from samples of all 
years, except 2005 and 2009. In total, 75 out of 654 (11.46%) serum samples were PCV-3 PCR positive and no 
significant differences were found either in prevalence across years or in the detection of PCV-3 in different production 
phases or clinical/pathological conditions. A low to moderate amount of PCV-3 genome copies per mL, ranging from 102 
to 106 was detected. The phylogenetic analysis showed a high nucleotide identity with the already known PCV-3 
sequences, with a minor diversity among the years.  

Conclusion 
This is the first retrospective study performed on PCV-3, indicating that this virus has been circulating in the Spanish 
domestic pig population, at least, since 1996. The present results suggest a lower prevalence of PCV-3 than porcine 
circovirus 2; the obtained viral loads point out mainly to PCV-3 subclinical infections. The high identity among PCV-3 
sequences indicates that this virus has remained relatively stable across the years. Preliminarily, PCV-3 infection did not 
appear to be linked to any specific pathological condition nor particular pig age-group or production phase.  

Keywords: porcine circovirus 3, retrospective, Spain, polymerase chain reaction, sequencing 
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Introduction 
This study was aimed to develop a multiplex real-time PCR assay for the detection and differentiation of Seneca Valley 
virus 1 (SVV-1) and foot and mouth disease virus (FMDV). The SVV-1 induces clinical signs that are indistinguishable 
from the disease caused by FMDV. We recently developed an updated version of our previous SVV-1 real-time (r) 
reverse-transcription (RT) PCR (rRT-PCR) assay to accommodate the detection of the increasing genetic diversity of 
SVV-1 strains. 

Materials and Methods  
One of the OIE recommended FMDV rRT-PCR assays targeting the highly conserved 3D gene has been widely used. An 
in silico analysis of the primer/probe indicated that 59% of the strains analyzed has a perfect sequence match to the 
primer/probe sequences; thus the predicted diagnostic coverage is 59%. However, the coverage is increased to 88% if up 
to 2-bp mismatches on any oligo is allowed. Standard curves using viral strains of all seven FMDV serotypes were 
generated. The PCR amplification efficiencies of the assay ranged from 51% to 66% across the seven serotypes. We 
have developed a new FMDV assay that has a strain coverage of 84-94%, from perfect match to up to 2-bp mismatches 
to any primers and probe. Standard curves of our assay on the seven FMDV serotypes revealed 84-98% PCR 
amplification efficiencies.  

Results 
This new FMDV assay was subsequently multiplexed with the updated SVV-1 assay and an 18S rRNA gene as internal 
control. The internal control amplifies the target gene in multiple species, including swine, bovine, ovine, caprine and 
cervine. Standard curves indicated that correlation coefficients (R2 values) of the assay were all greater than 0.99, and 
PCR amplification efficiencies were 89-98%. Limit of detection (LOD) for this multiplex rRT-PCR assay for SVV-1 was Ct 
37 (0.8 TCID50/mL); and LODs for the seven FMDV serotypes were Ct 36-40 (2.5-18.0 TCID50/mL), and there was no 
loss of sensitivity by multiplexing.  

Conclusion 
This multiplex rRT-PCR assay is able to detect and differentiate SVV-1 from FMDV infection in a single PCR reaction, 
and has noticeable improvement in both analytical sensitivity and predicted diagnostic sensitivity. This assay is a good 
alternative to currently used singular assays for SVV-1 or FMDV detections.  

Keywords: seneca valley virus 1, foot and mouth disease virus, detection, multiplex PCR, real-time PCR 
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Short summary on the low prevalence of PCV2 on pigs at birth. 
 
Luis Ochoa*1, Laura Greiner1, Joseph Connor1, John Waddell2, Eduardo Fano2 
1 Carthage Innovative Swine Solutions LLC, Carthage, USA/IL 
2 Boehringer Ingelheim Vetmedica Inc, Duluth, USA/Georgia 
*Corresponding Author: lochoa@hogvet.com 
 

Introduction 
Commercial sow farms were screen to source pigs for a study looking the effects of PCV2 viremia at birth on the 
performance of pigs. The lower than expected PCV2 prevalence observed in this sampling motivated us to report the 
following summary.  

Materials and Methods 
The collection of samples was conducted between June and July of 2016. Pre-selected farms were expected to have a 
prevalence PCV2 viremia at birth > 30% based on clinical history and placental-umbilical cord Serum (PUCS) and other 
tissues recently analyzed. Screening was done one farm at the time, moving to the next farm if the PCV2 results did not 
meet the requirements for the study, for a total of 12 farms. Seven farms were PRRS negative, 2 were PRRS MLV 
vaccinated, and 3 were PRRS positive. There were 8 commercial and 4 multiplication farms. Size of farms ranged from 
2,500 to 6,000 sows. All farms were PEDV negative. Sampling was conducted on a single day (i.e., 1 day/farm), using 
litters from sows actively farrowing (litters sampled/farm = 6 to 19). Blood samples were collected from piglets 
immediately after birth (before colostrum intake) via puncture of the jugular vein (25 to 78 pigs/farm). After each day of 
collection, samples were submitted to BI HMC lab and individually analyzed for PCV2 via PCR.  

Results 
From a total of 469 samples submitted for analysis, 468 samples were PCV2 negative. These results were contrary to 
expectations and indicated an extremely low prevalence of PCV2 viremic newborn pigs within the tested production 
system. A similar prevalence of PCV2 viremia at birth was also observed in other studies conducted in 2016 across 
different production systems; Knox (AASV proceedings, 2017) showed a 0% prevalence from piglet serum samples 
(pre-colostrum intake; pooled per litter; N=60 litters), and Schulte (AASV proceedings, 2017) showed a 0% prevalence 
from piglet serum samples (� 4 h post-birth; pooled per litter; N=78 litters). 

Conclusion 
These results suggest that the prevalence of PCV2 viremia in pigs at birth is low across production systems in the US.  

Keywords: PCV2, prevalence, pigs 
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Characterisation of hepatitis E virus in pigs in the UK 2013 
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Introduction 
Hepatitis E virus (HEV) is a small, non-enveloped, single-stranded, positive sense RNA virus in the family Hepeviridae. 
The linear genome is approximately 7.2kb in length. HEV infection is widespread in the global pig population. Although 
clinically inapparent in pigs HEV infection is the cause of Hepatitis E in humans and transmission via the food chain has 
been established.  

Materials and Methods 
In 2013 a study investigated the prevalence of infection in UK slaughter-age pigs. In order to better understand the 
biology of HEV circulating in UK pigs high throughput sequencing has been used to obtain the complete coding sequence 
from five study samples with high viral load in particular. 

Results 
A natural in-frame insertion was found within the hypervariable region of HEV in two samples that were retrospectively 
found to be associated with the highest level viraemia and faecal shedding. However, upon in vitro culture there was no 
evidence that these insertions enhanced replication efficiency in vitro.  

Conclusion 
Thus, as yet undetermined host factors may affect the course of infection and consequently the risk of food transmission.  

Keywords: HEV, whole genome sequencing 
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Regulation of type III interferons by PEDV is mediated through suppression of IRF1 and 
peroxisome biogenesis 
 
Qingzhan Zhang, Hanzhong Ke, Dongwan Yoo* 
Department of Pathobiology, University of Illinois at Urbana-Champaign, Urbana, IL, USA 
*Corresponding Author: dyoo@illinois.edu 
 

Introduction 
Porcine epidemic diarrhea (PED) infects intestinal epithelial cells of swine and causes an acute and highly contagious 
enteritis, characterized by watery diarrhea, vomiting, and dehydration, resulting in the high mortality in neonatal piglets. 
We have shown that PEDV inhibits type I IFN response, and nsp1 protein is the major IFN antagonist. Recent data 
however suggest that in the intestinal tract, type III IFNs play more important role for antiviral activity than type I IFNs. No 
information is available whether PEDV modulates type III IFN response.  

Results 
We developed PEDV-susceptible porcine intestinal epithelial cells and showed PEDV suppression of type III IFNs. PEDV 
inhibited IRF1 activation in infected cells. Mitochondrial antiviral signaling protein (MAVS) localizes in the both 
peroxisomes and mitochondria, and the mitochondrial MAVS pathway associated with the type I IFN response, whereas 
the peroxisomal pathway in the intestinal epithelial cells preferentially triggered IRF1-mediated IFN-lambda expression. In 
PEDV-infected cells, reduction of peroxisomes were observed compared to mock-infected cells where peroxisomes were 
abundantly distributed throughout the cytoplasm. Since PEDV nsp1 inhibited IRF1 by activated MAVS, we hypothesized 
nsp1 as the protein reducing the number of peroxisomes. Cells were transfected with nsp1 gene or its mutants, and the 
peroxisomes were determined for their abundancy and distribution. The mutants K70A and �37-51 were normally 
distributed and retained their ability to reduce the peroxisomes in number. In contrast, the mutants N93A/N95A, 
G38A/F39A, F44A, G87A, L98A/E99A/E100A, and �37-75 did not reduce the peroxisomes in number, and the mutants 
T68A, K70A, T68A/K70A, and L101A appeared to inhibit the IFN-lambda expression, indicating that the highly conserved 
residues of nsp1 were crucial for IFN-� suppression. Furthermore, these mutants reverted their IRF1 suppression.  

Conclusion 
Our findings indicate that PEDV evades IRF1-mediated type III IFN response in porcine intestinal epithelial cells by 
reducing the number of peroxisomes, which is likely the key mechanism to thwart early antiviral response that emanates 
from these organelles.  

Keywords: PEDV, nsp1, interferons, immune evasion, antivirals 
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No evidence of HEV infection in rodents on English pigs farms. 
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Introduction 
With regard to the dynamics of Hepatitis E virus (HEV) on pig farms, there is interest in the role of rodents due to their 
historical association with disease transmission and their potential abundance on farms. Mice can be experimentally 
infected with HEV and a novel HEV (genotype HEV-C1) was detected in rats. In the absence of any information on HEV 
in rodents in England, the aim of this study was to investigate and characterise the same.  

Materials and Methods 
Rodent carcases were collected from seven farms in England between May 2015 and March 2016. All samples were 
tested by a real-time PCR for the detection of HEV RNA and by two real-time PCR assays for the specific detection of 
HEV-C1 RNA. From the seven farms sampled, a total of 78 carcases were collected. These comprised 63 house mice 
(Mus musculus) (from 5 farms) and 15 Norway rats (Rattus norvegicus) (from 3 farms) from which 78 liver and 78 
intestinal samples were dissected. HEV RNA was not detected in any of the 78 liver samples but was detected in 4 of 78 
intestinal samples. These four HEV RNA positive samples all originated from mice from the same farm.  

Results 
Real-time PCR data indicated a relatively low genome copy number of HEV in these samples. HEV-C1 RNA was not 
detected in any of the samples. Sequence data and phylogenetic analysis showed that the HEV sequence (KY709295) 
clustered within HEV-3. HEV RNA was detected only in the intestinal contents from four mice and the absence of 
detection of HEV RNA in the livers suggests that its detection represents ingested virus rather than HEV-infected mice. 
Genetic similarity to virus circulating in English pigs further supports this.  

Conclusion 
From this initial study HEV infection is not evident in rodents on English pig farms. 

Keywords: HEV, rodent, pig 
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Molecular characterization of S gene of porcine epidemic diarrhea virus detected in Peru 
from 2013 to 2014 
 
Gina Ruth Castro-Sanguinetti*, Alberto Gustavo Manchego Sayán, Miguel Angel Rojas Montes, Hermelinda Rivera 
Gerónimo, Mercy Gisela Ramírez Velásquez* 
Laboratorio de Microbiología y Parasitología Veterinaria, Sección de Virología. Facultad de Medicina Veterinaria, 
Universidad Nacional Mayor de San Marcos (FMV-UNMSM), Lima-Perú. 
*Corresponding Author: gina.castro@unmsm.edu.pe 
 

Introduction 
Porcine epidemic diarrhea virus (PEDV) is the causative agent of a severe enteric disease that causes high mortality up 
to 100% in suckling piglets resulting in great economic losses to porcine industry worldwide. Porcine epidemic diarrhea 
(PED) was considered as an exotic disease to Peru until its confirmation in September 2013. There were several PED 
outbreaks in Peru in 2013-2014 which diagnosis was based on clinical symptomatology, immunochromatography and 
subsequently confirmation by real time RT-PCR technique. However, it was needed further information about the origin 
and genetic diversity of Peruvian strains.  

Materials and Methods 
To address this issue, the aim of this study was to determine the molecular and phylogenetic characterization of S gene 
of PEDV strains detected in Peru based on the S1 domain analysis. Samples were selected from positive samples 
diagnosed by real time RT-PCR and subsequently, the S1 domain was amplified by RT-PCR and sequenced. Seven S1 
domain nucleotides sequences were obtained from Peruvian strains which were aligned and analyzed using reference 
sequences. 

Results 
Phylogenetic analysis, based on neighbor-joining method, showed that the seven Peruvian strains were located in North 
American clades distributed in Genogroup 1 (G1b) (one strain) and Genogroup 2 (G2a) (six strains). The six G2 Peruvian 
strains shared 99.7-100% nucleotide identity with each other and 99.3-100% identity with North American G2 strains 
reported since 2013; the Peruvian G1 strain shared 99.6-99.7% nucleotide identity with North American G1 strains. All 
Peruvian strains showed more genetic distance with Asiatic strains.  

Conclusion 
Results determine the North American origin of Peruvian strains in both G1 and G2 genogroups of PEDV. At the same 
time, the presence of punctual mutations showed new variants in Peru.  

Keywords: porcine epidemic diarrhea, PEDV, S gene, phylogenetic analysis, Peru 
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Restriction of type III interferon antiviral cytokines by PEDV and the role of nsp1 
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Introduction 
Porcine epidemic diarrhea (PED) infects intestinal epithelial cells of swine and causes an acute and highly contagious 
enteritis, characterized by watery diarrhea, vomiting, and dehydration, resulting in the high mortality in neonatal piglets. 
Type I IFNs are the major components for the establishment of antiviral state of a host and provide the first line of 
defense against viral infections. We have previously shown that PEDV inhibits type I IFN response, and nsp1 protein is 
the major IFN antagonist. Recently, types III IFNs (IFN-lambda) have been identified as a distinct class of antiviral 
cytokines. Type III interferons play a vital role to maintain the antiviral state of the mucosal epithelial surface in the gut, 
and in turn, enteric viruses may have evolved to evade the type III IFN responses during infection.  

Results 
We investigated the possible immune evasion of PEDV from type III IFN response. A line of porcine intestinal epithelial 
cells was developed as a cell model for PEDV replication. IFN-�1 and IFN-�3 inhibited PEDV replication indicating the 
anti-PEDV activity of type III IFNs. To identify the viral components suppressing type III response, entire PEDV genes 
were individually expressed and screened cloned for type III IFN suppression. Of the 21 PEDV proteins, nsp1, nsp3, nsp5, 
nsp8, nsp14, nsp15, nsp16, ORF3, E, M, and N were found to suppress the type III IFN activities, and the IRF1 signaling 
mediated the suppression. PEDV specifically inhibited IRF1 nuclear translocation. Peroxisome is the innate antiviral 
signaling platform for activation of IRF1-mediated IFN-lambda production, and peroxisomes were found to decrease in 
number in virus-infected cells. Mutational studies showed the conserved residues of nsp1 were crucial for IRF1-mediated 
suppression of type III IFNs.  

Conclusion 
Our study for the first time provides the evidence that the porcine enteric virus PEDV downregulates and evades the 
IRF1-mediated type III IFN responses.  

Keywords: PEDV, nsp1, immune evasion, interferons, antivirals 
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Phylogenetic analysis and molecular characterization of spike protein of porcine epidemic 
diarrhea virus in Mexico 
 
Rocio Lara-Romero1, Luis Gomez-Nuñez2, Francisco Rivera-Benitez2, Susana Mendoza*1 
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*Corresponding Author: seme_6@yahoo.com.mx 
 

Introduction  
The first outbreaks suggestive of the circulation of the porcine epidemic diarrhea virus (PEDV) in Mexico were identified 
at the beginning of July 2013. The spike protein is the most antigenic protein of the virus and is the principal target for 
developing a vaccine or diagnostic system.  

Materials and Methods  
To identify the molecular characteristics of the PEDV Spike (S) gene in Mexico, 116 samples of the intestine and diarrhea 
of piglets with clinical signs of porcine epidemic diarrhea (PED) were obtained. Samples were collected from six states of 
Mexico (Jalisco, Puebla, Sonora, Veracruz, Guanajuato, and Michoacán) from 2013 to 2016. After amplification of the S 
gene by RT-PCR, the obtained products were sequenced and assembled. The complete amino acid sequences of the 
spike protein were used to perform an epitopes analysis, which was used to determine mutations in regions SS2, SS6, 
and 2C10 compared to the sequences of G2.  

Results  
A phylogenetic analysis determined the circulation of G2b and INDEL strains in Mexico. However, several mutations were 
recorded in the collagenase equivalent (COE) region that was related to the change in polarity and charge of the amino 
acid residues. The PEDV strain circulating in Jalisco in 2016 has an insertion of three amino acids (232LGL234) and one 
change in the antigenic site of the COE region, and strains from the years 2015 and 2016 changed the index of the 
surface probability, which could be related to the re-emergence of disease outbreaks.  

Conclusion  
In conclusion, in this work, 10 PEDV strains were identified from outbreaks in six regions of Mexico from 2013 to 2016. Of 
the four analyzed neutralizing epitopes, the Mexican strains presented mutations only in the COE region. Funded by RF 
13592932977  

Keywords: PEDV, spike protein, Mexico 
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Live pig trade network modeling using exponential random graph models in Peru: practical 
applications for the classical swine fever eradication program in the country 
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Introduction  
Live pig trade plays an essential role in the dissemination of swine diseases such as classical swine fever, African swine 
fever, Aujeszky disease or porcine reproductive and respiratory syndrome, among others. Therefore, a better 
understanding of pig trade and the drivers contributing to the formal and informal movement of pigs among regions may 
help to better design surveillance and interventions strategies without disrupting business continuity and more 
cost-effectively prevent and control diseases. Peru is a rapid growing economy with a high demand of pork products and 
significant opportunities for the growth of the swine industry. However, one of the main challenges for the development of 
the Peruvian swine industry is the presence of classical swine fever (CSF). For that reason, the country has established 
an intensive vaccination program and pig movement tracing system to advance towards control and ultimately eradication 
of CSF in the country. However, the tracing of pig movements is only covering approximately 80% of the total pig 
movements, missing most of the informal pig trade. 

Materials and Methods  
In this study, we used information provided by the National Agrarian Health Service of Peru (SENASA) from 2010-2014 
regarding the pig trade and vaccination programs per district (i.e. swine population, number of pigs vaccinated, CSF 
status, etc.) to better understand the drivers contributing to both formal and informal pig trade patterns among the >1000 
districts in Peru and evaluate the potential role than pig trade may have in CSF spread. 

Results  
We fitted an exponential random graph model (ERGMs) using node-level, edge-level and structural network predictors to 
test differed hypothesis about pig network structure and formation. As a result, we identified important predictors that are 
key drivers for pig trade in Peru. We were also able to successfully simulate the pig trade network and identify regions 
where there is less trade than the expected according to their characteristics (i.e., areas where more informal pig trade 
may be occurring).  

Conclusion  
These results can be used in disease spread models and to inform the design more cost-effective strategies to faster 
advance towards CSF eradication in the country.  

Keywords: network analysis, risk-based surveillance, statistical inference, disease spread model, pig movements 



 

 565

 V
iro

log
y &

 V
ira

l D
ise

as
es

 

-204 

Survey analysis of viral co-infections in lung samples of Thai nursery pigs with pneumonia 
 
Athipoo Nuntaprasert*, Phong Vu Anh Tuan 
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*Corresponding Author: athipoo@hotmail.com 
 

Introduction  
In intensive swine production, there are many reports on multiple infections in differences of herd health management 
levels. In particular, the viral mixed co-infection (PRRSV, CSFV, and PRV) are often clinically manifested as pneumonia 
resulting in losses through causing PRDC in the nursery and growing pigs. However, very little is known about 
interactions between other viral pathogens and their role in complex diseases. The aim of the present study was the field 
investigation of PRRSV, PCV2, PCV3, CSFV, SIV, FMDV and PCoroV co-infections in the lung samples of Thai nursery 
pigs with pneumonia.  

Materials and Methods  
From 2 different pig herds located in Ratchaburi and Chonburi provinces in Thailand, total 60 nursery pigs (30 pigs per 
herd) with pneumonia cases were selected in 2017. All lung tissue with more than 40% lung lesion score were collected 
and detected with seven swine viral pathogens using conventional PCR with specific primer sequences. Total nucleotides 
of lung tissue were extracted using the QIAamp Tissue kit (Qiagen) for DNA and the High Pure RNA Isolation kit for RNA 
(Roche Diagnostics). The RT-PCR of the RNA viral samples was carried out using the Qiagen® OneStep RT-PCR kit 
(Qiagen) whereas the PCR of the DNA viral samples using the HotMasterMix PCR kit (Eppendorf). Each positive PCR 
product was visualized.  

Results  
30% of the 60 pneumonia, lung samples were positive for PRRSV+PCV2+FMDV, 18% for PRRSV+PCV2+CSFV, 15% 
for PRRSV+PCV2, 15% for PRRSV+CSFV, 13% for PRRSV+FMDV, 7% for PRRSV+SIV, and 2% for PRRSV+PCV3. 
However, no samples were co-infected with all six, five and four viruses.  

Conclusion  
In this study, we may speculate that PRRSV, PCV2, and FMDV are probably the most important etiological virus 
circulating in the lung in Thai nursery pigs with pneumonia in 2017.  

Keywords: viral co-infection, nursery pig, lung 
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Neurologic disorder after porcine rubulavirus experimental infection 
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Introduction  
Porcine rubulavirus (PorPV) is the etiological agent of blue eye disease in pigs. The objective of this study was to 
evaluate the virulence of recent PorPV isolates in experimentally infected pigs.  

Materials and Methods  
Four, 6-piglet (5-days old) groups were employed (G1-84, G2-93, G3-147, and G4-T). Three viral strains were used for 
the experimental infection: the reference strain LPMV-1984 (Michoacán 1984) and two other strains isolated in 2013 
(Qro/93/2013 and Mich/147/2013). Each strain was genetically characterized by amplification and sequencing of the HN 
gene. The inoculation was performed through the oronasal and ocular routes. Subsequently, the signs were evaluated 
daily and necropsies were performed on 3 different days post infection (dpi). We recorded all micro- and macroscopic 
lesions. Organs from the nervous, lymphatic, and respiratory system were analyzed by quantifying the viral RNA load and 
the presence of the infectious virus. The presence of the viral antigen in organs was evidenced through 
immunohistochemistry.  

Results  
In the characterization of gene HN, only three substitutions were identified in strain Mich/147/2013, two in strain 
LPMV/1984 (fourth passage) and one in strain Qro/93/2013, with respect to reference strain LPMV-84, these changes 
had not been identified as virulence factors in previously reported strains. Neurological alterations associated with the 
infection were found in all three experimental groups starting from 3dpi. Groups G1-84 and G3-147 presented the most 
exacerbated nervous signs. Group G2-93 only presented milder signs including slight motor incoordination, and an 
increased rectal temperature starting from day 5 post infection (PI). The main histopathological findings were the 
presence of a mononuclear inflammatory infiltrate (lymphocytic/monocytic) surrounding the ventricles in the brain. PorPV 
and RNA distribution were identified in the organs of the nervous, lymphatic, and respiratory systems of the piglets 
analyzed at different times (days 5, 10, and 15 PI). The viral antigen was detected in the brain and lungs in most of the 
assessed groups. Groups G1-84 and G3-147 were the most clinically affected by the experimental infection. Both strains 
were isolated in the state of Michoacán.  

Conclusion  
The virulence of the new isolates maintains similar characteristics to those reported more than 30 years ago.  

Keywords: Porcine rubulavirus, neurologic disease, virulence 
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Development and application of direct amplification fast real-time RT-PCR kit for classical 
swine fever virus wild-type strain 
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3 College of Veterinary Medicine, Yangzhou University, Yangzhou, Jiangsu, Chian 
*Corresponding Author: chenxizhao@anheal.com 
 

Introduction  
Develop a direct amplification fast real-time RT-PCR kit for classical swine fever virus wild-type strain, which 
can be used for rapid diagnosis classical swine fever virus wild-type strain.  

Materials and Methods  
Primers and FAM-labeled TaqMan-MGB probes specific for classical swine fever virus wild-type strain and 
vaccine strain were selected from the consensus sequence of the 5’non-translated region (5’NTR). Using the 
direct amplification qPCR technology platform (Poct qPCR) , which used RNA extraction free and T8 real-time PCR 
system. The kit enables direct amplification from blood, serum and tissue. The kit include the RNA directional release 
agent, RT-PCR amplification reagents (primer, probe, enzyme and Buffer) in one special tube. The RNA template is 
taken to be 2 �L into one special tube, directly into the T8 real-time PCR instrument, select the classical swine fever virus 
wild-type amplification program, after 40 minutes to see the results.  

Results  
The direct amplification fast real-time RT-PCR kit is able to differentiate wild-type and vaccine strain, which 
shows rapid, simple, specific, sensitive and stable, Short time (RNA extraction free and direct amplification, less than 
40 minutes), high efficiency detection, high accuracy, low false positive, easy to clinical application.  

Keywords: direct amplification, T8 kit, extraction free, classical swine fever wild-type, real-time RT-PCR 
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Prevalence of emerging porcine parvovirus species in cases of postweaning multisystemic 
wasting syndrome in Mexico 
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Introduction  
The aim of this work was to determine the DNA prevalence of PPV2, PPV3, PPv4, PPV5 and PPV6 and their relationship 
with the occurrence of postweaning multisystemic wasting syndrome (PMWS) in Mexico.  

Materials and Methods  
The prevalence of PPVs was tested in archived paraffin embedded lymph nodes from 8-11 week old piglets grouped as 
follows: Thirty well-documented PMWS cases with PCV2+ in situ hybridization from 13 states of Mexico, and 12 PCV2- 
tissues from age-matched healthy pigs. The DNA was extracted with commercial kits to amplify each PPVs by nested 
PCR in 50 ml reactions. To analyze PPV association and relationship with PMWS, Ji2 test (�< 0.05) was used.  

Results  
Overall, the frequency of each PPVs was of 81% for PPV2, 90% for PPV3, 62% for PPV4, 45 % for PPV5 and 100 % for 
PPV6. The PCV2 co-infection rate of PPV2, PPV3, PPV4, PPV5 and PPV6 was 76% (23/30), 87% (26/30), 47% (14/30), 
57% (17/30) and 100%, respectively. All healthy tissues were positive for PPV2, PPV3, PPV4 and PPV6 but only 17% 
were PPV5+. Moreover, 77% of the cases were positive to more than three PPV species but only PPV4 showed 
significant association with PPV2. There was a significant relationship between detection of PPV4 and PPV5 and the 
occurrence of PMWS.  

Conclusion  
The observed prevalences of PPVs were far higher than depicted for this age group in several countries. Such 
differences may be related to target tissue. The present work utilized lymphoid tissue because it is claimed that PPVs 
share tissue tropism with PCV2, increasing the probability of detecting PPV species. Indeed, the PPV prevalences that 
are closer to our data were informed in Thailand using tonsils. Also, our cases fulfilled PCVAD criteria whereas most 
reports have used varying disease affected tissues. The PPV4 relationship with PPV2 and PMWS occurrence suggest a 
concurrent infection requirement of both species for the development of PMWS, supporting findings from other reports. 
The PPV5 relationship with PMWS is striking, requiring further investigation. Conceivably, the clustering of pig population 
in central Mexico contributes to PPVs ecology, rendering high inter-species and PCV2 co-infections.  
The research was funded by PASPA-DGAPA, UNAM.  

Keywords: emerging, parvovirus, prevalence, postweaning multisystemic wasting syndrome 
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Development of a SYBR Green based duplex real-time fluorescence quantitative PCR 
assay for simultaneous detection of porcine epidemic diarrhea virus and porcine circovirus 3 
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Introduction 
The objective of this study was to develop a rapid, specific and sensitive SYBR Green based duplex real-time 
quantitative PCR assay for simultaneous detection of porcine epidemic diarrhea virus (PEDV) and porcine circovirus type 
3 (PCV3). 

Results  
The assay was specific to detect PEDV and PCV3, whereas no fluorescence was detected for other non-targeted pig 
pathogens. The assay showed good linear relationship, and the limits of detection of this assay were 34.6 copies/�L and 
61.2 copies/�L for PEDV and PCV3, respectively; the assay showed high repeatability and reproducibility, with 
coefficients of intra-assay and inter-assay variation of less than 2.0%. Clinical evaluation using intestinal tissue and fecal 
samples from piglets suffering from diarrhea in different pig farms showed that singular infection rates of PEDV and PCV3 
were 51.92% (27/52) and 17.31% (9/52), respectively, while the co-infection rate of PCV3 with PEDV was 23.08% 
(12/52).  

Conclusion  
The results showed this assay is a rapid and reliable diagnostic tool for the monitoring and surveillance of PEDV and 
PCV3 in the field and provides technical support for the quantitative detection of the clinical samples with PEDV and 
PCV3 or co-infection.  

Keywords: PEDV  
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 570 

-209 

Evaluation of two vaccination programs against PCV2 and mycoplasma hyopneumoniae in 
a swine production system in México 
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Introduction  
Porcine circovirus type 2 (PCV2) and Mycoplasma hyopneumoniae (M.hyo) are two pathogens challenging the swine 
industry worldwide. Vets and producers are always searching for the best strategy to protect their animals. The objective 
of this study was to compare two vaccination protocols against M.hyo and PCV2, one of them based on a one dose 
vaccination protocol for both pathogens and the other one based on two two-dose vaccines for each pathogen.  

Materials and Methods 
This study was performed in a 2000 multi-sites sow farm located in Veracruz, México. At 24 days of age the piglets are 
weaned and sent to a Site II. A total of 26,591 pigs were included into this before and after study and divided randomly 
into two groups: Group A with 13,339 pigs was vaccinated with two two-dose vaccines for M.hyo and PCV2 at 21 and 42 
days respectively (2mL IM each vaccine); Group B with 13,252 pigs was vaccinated with a one dose freshly mixed 
combination vaccine (FLEXCombo®) of 2 mL IM for the control of PCV2 and M.hyo at 21 days of age. Average daily 
weight gains (ADWG) and Feed convertion rate (FCR) in the nursery and finishing stage as well as slaughter age (SA) 
were selected as parameters to measure vaccine efficacy. These parameters were statistically analyzed (P<0.05) by the 
transformation method ANOVA (Minitab 17) and an economic analysis was done using BECAL (Boehringer Ingelheim 
Economic Calculator).  

Results  
The pigs of group A grew 18g/day less during the nursery stage and 48g/day less during the finishing stage compared to 
pigs in group B resulting in a 5 days lower slaughter age. Using BECAL, the difference in ADWG represents a profit of 
2.77 $ for each pig.  

Conclusion 
In this study it was observed that the ADWG of the FLEXcombo® vaccinated pigs during nursery was improved compared 
to the two-dose vaccination protocol by 4% and 6% during the nursery and finishing stage respectively. These results are 
in line with other studies demonstrating the consistent efficacy and safety profile of the freshly mixed vaccine 
combination. 

Keywords: Flexcombo, PCV2, M.hyo 
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Genomic analysis of emerging porcine parvovirus detected in the Mexican Republic 
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Department of Biological Sciences, College of Superior Studies Cuautitlan, The National Autonomous University of 
Mexico, MEXICO 
*Corresponding Author: luciangie30@hotmail.com 
 

Introduction:  
The aim of this work was to determine the genomic identity of VP1 partial sequences from PPV2, PPV3, PPV4, PPV5 
and PPV6 detected in the Mexican Republic.  

Materials and Methods:  
Fifteen GenBank available VP1 sequences of each PPV species from different countries were used to design primers for 
specific amplification of PPVs by nested PCR using genomic DNA from 30 paraffin-embedded tissues with known-status 
of postweaning multisystemic wasting syndrome (PMWS). Two amplified products of each PPVs were sequenced to 
construct phylogenetic trees using the Maximum likelihood method with the Tamura-Neg Gamma distance and sequence 
identity matrices.  

Results  
The DNA prevalence of PPVs in PMWS cases was: 76% for PPV2, 87% for PPV3, 47% for PPV4, 57% for PPV5 and 
100% for PPV6. The phylogenetic tree of Tetraparvovirus species showed that the Mexican PPV2s clustered in the same 
subclade, closely related with an USA sequence (bootstrap 70) whereas the Mexican PPV3s clustered in a distinct 
subclade, sharing 51% similarity with Chinese and USA sequences. Copiparvovirus species tree displayed that the 
Mexican PPV4s are in the same subclade but distantly located, sharing low bootstrap values with Chinese and USA 
sequences. Likewise, the Mexican PPV5s are distant but one sequence share high similarity with a Chinese sequence. 
Conversely, Mexican PPV6s are grouped together (bootstrap 97) and closely related to Polish sequences (bootstrap 75). 
Between Mexican sequences, the sequence similarity was 100%, for PPV2, PPV4, and PPV6 and 99% for PPV3 and 
PPV5. The overall nucleotide identity among the Mexican PPVs and worldwide PPVs range from 97% to 100%.  

Conclusion 
The present work showed a higher DNA prevalence of emerging species of PPV in Mexico from fully-documented cases 
of PMWS than depicted in several countries. In general, the Mexican PPVs strains showed low nucleotide divergence 
from worldwide strains and are closely related to countries with a strong commercial link. However, the distinct clustering 
of Mexican PPV3s and PPV6s may suggest the presence of endemic strains, considering these species were the most 
prevalent. Currently, phylogenetic analysis of an increased number of complete VP1 Mexican strains is being performed 
to thoroughly characterize the Mexican strains.  

Keywords: emerging, parvovirus, postweaning multisystemic wasting syndrome, prevalence, genomic 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 572 

-212 

Differentiation of PCV-2 and PCV-3 by a PCR-HRM assay 
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Introduction  
Porcine circoviruses (PCV) cause severe respiratory infections in swine and are widespread on swine farms. PCV-2 and 
PCV-3 cause similar clinical symptoms and significant economic losses to piglets. The aim of the study was to establish a 
convenient and rapid assay using high resolution melting (HRM) analysis for detection and differentiation of PCV-2 and 
PCV-3.  

Materials and Methods  
A pair of specific PCR primers were designed based on the REP gene of all reported PCV genomes.  

Results  
The assay could simultaneously distinguish between the two virus strains and was highly specific for PCV. Nonspecific 
reactions with other swine viruses were absent. The inter-assay coefficient of variation of the Tm values of the melting 
curves was less than 0.3%. Compared to conventional PCR, the assay has higher a positive rate for PCV-2.  

Conclusion  
These results demonstrated that the PCR-HRM assay is simple, high-throughput and suitable for molecular epidemiology 
studies of PCV in the swine industry.  

Keywords: PCV-2, PCV-3, PCR-HRM 
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In vitro coinfection and replication of porcine epidemic diarrhea virus and newly discovered 
coronavirus-acute diarrhea syndrome coronavirus in vero cells 
 
Zhihai Zhou, Jingyun Ma* 
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Agricultural University, Guangzhou, China 
*Corresponding Author: majy2400@scau.edu.cn 
 

Introduction  
This study was to determine pathogenesis of co-infection of porcine epidemic diarrhea virus (PEDV) and swine acute 
diarrhea syndrome coronavirus (SADS-CoV) in vitro. Both PEDV and SADS-CoV are porcine diarrhea virus and 
�-coronavirus, can distinct inhibition of the expression of interferon-� (IFN-�, encoded by IFNB), escape the host's innate 
immunity. 

Materials and Methods  
Vero cell were infected with PEDV, SADS-CoV, PEDV+SADS-CoV (Preinfection with PEDV, then six hours infection with 
SADS-CoV) and SADS-CoV+PEDV (Preinfection with SADS-CoV, then six hours infection with PEDV). The changes in 
the number of copies of the virus in different infection modes were detected by realtime fluorescent quantitative PCR 
(real-time FQ-PCR), and the interaction between two coronaviruses was studied. The changes of mRNAs of cytokines 
(IL-6, IL-8, IL-1�, IL-10) in Vero were analyzed using a realtime fluorescent quantitative PCR (real-time FQ-PCR). 

Results  
The results showed that co-infection can lead to severe cytopathia compared with single infection. SADS can inhibit 
PEDV replication in co-infection. Same as PEDV, when Vero was infected with SADS-CoV alone, the expression of IL-6, 
IL-8, IL-1� increased at early stage, and IL-10 increased at later stage. Compared with single infection, Co-infection can 
promote the expression of inflammatory factors more significantly.  

Conclusion  
The findings suggested there were interaction between PEDV and SADS-CoV in regulating the immune system.  

Keywords: PEDV, SADS-CoV, co-infection, newly discovered coronavirus 
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Secondary Haemophilus parasuis infection enhances highly pathogenic-porcine reproductive 
and respiratory syndrome virus (HP-PRRSV) infection-mediated inflammatory responses 
 
Changjiang Weng *, Jiangnan Li, Liang Hu, Shengnan Wang, Yuanyuan Liu 
State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute of Chinese Academy of 
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Introduction  
Porcine reproductive and respiratory syndrome (PRRS), an economically important swine disease characterized by 
severe reproductive failure in sows and respiratory distress in piglets and growing pigs, has caused great losses to the 
pig industry worldwide. It has been reported that highly pathogenic porcine reproductive and respiratory syndrome virus 
(HP-PRRSV) infection caused severe interstitial pneumonia and significantly elevated the levels of IL-1�, IL-10 and 
TNF-� and the secretion of IL-1� depends on the TLR4/MyD88 pathway and NLRP3 inflammasome activation. However, 
the mechanism of HP-PRRSV infection-mediated inflammatory responses is not fully understood. 

Materials and Methods  
Fifteen 4-week-old PRRSV-negative piglets were randomly divided into two groups (10 piglets for inoculated PRRSV HuN4 
strain and 5 piglets for control) and challenged intranasally (i.n.) with HP-PRRSV HuN4 at 3× 105 TCID50/piglet (3 mL) and the 
piglets in the control group received PBS (3 mL). The piglets were monitored daily for clinical signs prior to feeding, including 
anorexia, lethargy, fever, and emaciation. The samples from blood, heart, liver, spleen, lung and kidney were acquired for 
detecting the levels of cytokines, bacteria loads, and bacterial species. PAMs were isolated from the lung lavage fluid of 
4-wk-old healthy piglets free of PRRSV and used in the study. PAMs were stimulated for 12-24 h with the indicated amount of 
stimulants (PRRSV and its genomic RNA, bacteria, or virus-bacteria). The cell supernatants were collected for detecting the 
levels of IL-1� and TNF-�, and the cell lysates then were incubated with indicated antibodies and visualized with ECL reagents. 

Results  
We found that HP-PRRSV infection activates NLRP3 inflammasome. Additionally, PRRSV genomic RNA, 5� untranslated 
region (UTR) and 3� UTR of PRRSV genome induced NLRP3 inflammasome activation and IL-1� secretion in primary 
porcine alveolar macrophages (PAMs). Using HP-PRRSV infection as the model, we identified DDX19A as a novel viral 
RNA sensor. DDX19A bound PRRSV genomic RNA and interacted with NLRP3, which resulted in the assembly and 
activation of NLRP3 inflammasome in PRRSV-infected PAMs. We also noticed that HP-PRRSV infection often 
predisposes pigs to secondary bacterial infection, which induces robust inflammatory responses. However, whether the 
secondary bacterial infection synergizes HP-PRRSV infection and enhances inflammatory responses is not fully 
understood. Here, we characterized HP-PRRSV infection-mediated secondary bacterial infection and found that bacterial 
loads of 11 bacterial species in the lung were increased after HP-PRRSV infection, including Mycoplasma hyorhinis, 
Haemophilus parasuis (H. parasuis) and Escherichia coli. Inflammatory cytokines expression and secretion in PAMs 
Concurrent infection with HP-PRRSV and Haemophilus parasuis were increased in comparison with PAMs infected with 
HP-PRRSV or Haemophilus parasuis alone. We also noticed that H. parasuis RNA plays an important role in the 
enhancement of the robust inflammatory response in HP-PRRSV-infected PAMs. 

Conclusion  
We identified HP-PRRSV genomic RNA can induce NLRP3 inflammasome activation and DDX19A as a novel RNA 
sensor that directly bridges viral RNA and NLRP3 inflammasome activation. We characterized HP-PRRSV 
infection-mediated secondary bacterial infection and robust inflammatory responses. Bacterial RNA enhanced 
HP-PRRSV-mediated inflammatory responses in HP-PRRSV and H. parasuis concurrent infection, which provides an 
important clue for comprehensive understanding of HP-PRRSV and bacterial coinfection-mediated pathology. 
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Epidemiological investigation of PRV infection in pig farms of China 
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*Corresponding Author: huibo.ning@hipra.com 
 

Introduction  
Pseudorabies (PR) is an acute infectious disease caused by Pseudorabies virus (PRV) and pig are the main storage host 
and source of infection. In order to evaluate the prevalence of PR in China, to control and eradicate the disease 
effectively, HIPRA CHINA DIAGNOS conducted the epidemiological investigation PRV in pig farms.  

Materials and Methods  
During 2017, we received serum samples (n=34,689) obtained from boars, gilts, different parity sows (n=22,782) and 
piglets (10 weeks, 13W, 16W, 20W, 24W, n=11,907) in different commercial farrow-to-finish farms (from 300 - 3000 sows, 
n=520) located in 19 Chinese provinces. Blood test of gE antibodies were detected with an ELISA kit (CIVTEST SUIS 
ADV gE).  

Results  
The serological results showed that positive rate of PRV for farms was very high (81.92%). Global Seroprevalence for 
PRV was 34.52%, which the prevalence by boars and sows was 38.72%, the prevalence by piglets and fatteners was 
26.47%. Due to the infection status of sows, gE antibodies in the blood samples of piglets in 10 weeks and 13 weeks may 
be derived from the maternal antibody, so the current positive rate of the piglets and fatteners was lower than 26.47%.  

Conclusion  
The investigation found that the PR showed an universal infection status in pig farms around China. The high prevalence 
in all categories indicates that the PR is still one of the major infectious diseases of China's pig industry. We should 
mention that small farms (<300 sows) and backyard farms were not included in our study and that this could increase the 
final reported prevalence, since most farms of this type lack any PR disease control. The high positive rate of breeding 
pigs is an important reason for the continuous prevalence of PR. So, it is necessary to strengthen the prevention of PR 
about the boars and sows, so as to reduce the infection between the sows and the piglets. Under this trend, the use of 
proper immunization programs for both sows and piglets is an important tool to prevent and eradicate PR.  

Keywords: pseudorabies virus, epidemiological, HIPRA CHINA DIAGNOS, pigs 
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Genetic diversity of porcine bocavirus in south Korea 
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Introduction  
Porcine bocavirus (PBoV), which belongs to genus Bocaparvovirus and family Parvoviridae, was first identified in 
Swedish pigs with post-weaning multisystemic wasting syndrome (PMWS) in 2009. The genome of the virus is 
approximately 5000 kbs consisting of 3 open reading frames (ORF) that encode 4 proteins (ORF1, nonstructural protein 
(NS1); ORF2, capsid proteins (VP1 and VP2); ORF3, NP protein). The PBoVs can be classified into 3 genogroups based 
on VP1 gene: PBoV G1, PBoV G2, and PBoV G3.  

Materials and Methods  
In this study, the VP genes of PBoVs are sequenced and analyzed to reveal genetic diversity of PBoVs in South Korean 
pig herds. Ten PBoV-positive pen based oral fluid samples of weaned or growing pigs from 10 different pig farms were 
subjected to sequencing and genetic analysis. Viral nucleic acids were extracted from 150�l of each supernatant sample 
using Viral Gene-spin (iNtRON Biotechnology Inc., Seongnam, Korea) according to the manufacturer’s instructions. The 
nucleic acids of VP genes were amplified using PCR HS PrimeTaq PCR kit (GeNetBio, Daejeon, Korea). The amplicons 
were ligated with vector plasmid and transformed into DH5� E.coli cell. Final products were sequenced at a commercial 
sequencing facility (Macrogen, Korea). While a single viral strain was detected per each sample for PBoV G1, 
co-existence of multiple different strains was identified in PBoV G2 and G3. A total of 57 VP2 genes were obtained, 
among which 10 were from PBoV G1, 18 from PBoV G2, and 29 from PBoV G3.  

Results  
The average nucleotide (nt) sequence identity of PBoV G1, G2, and G3 within group was 98.7%, 92.8%, and 82.1%, 
respectively. Additionally, the nt sequence identity between most disparate sequences of PBoV G2 and G3 in a sample 
was 91.7% and 70.1%.  

Conclusion  
In this study, it was revealed that PBoV G3 comprise a group of genetically highly diverse strains compared to relatively 
conserved PBoV G1. Furthermore, simultaneous circulation of genetically diverse viral strains within a single genotype 
was identified in PBoV G2 and G3. Consequently, it seems that PBoVs are genetically diverse rather than expected, 
which call for further investigation about PBoV epidemiology and significance in pig health statues.  

Keywords: porcine bocavirus, genetic diversity, VP2 gene 
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Field efficacy of Viusid Vet on reducing viral shedding, mortality and culling rate and 
improving growth rate in PRRSV US strain infected nursery herd 
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Introduction  
PRRSV (US strain) is still a primary pathogen which associated with Porcine Respiratory Disease Complex (PRDC) and 
currently circulating in the Thai nursery pigs herd. However, an effective method to control PCV2-infected farms is limited. 
Many studies have demonstrated that VIUSID Vet showed high antioxidants activity and immunomodulatory effect on 
particular stages of viral replication.  

Materials and Methods  
In present study, we investigate the field efficacy of VIUSID Vet whether to improve production performance and reduce 
PRRSV US strain shedding in the sera of nursery pigs. The total of 1, 235 weaned pigs (28-day-old) were divided into 2 
groups (20 pens in each group) which confirmed for positive PRRSV-US strain by using cRT-PCR. The control group (n = 
464 ) were fed with normal feed and the treatment group (n = 417 ) were fed with normal feed plus VIUSID Vet 1 kg/ton of 
feed and lasted 42 days during nursery period. The serum samples were collected in both groups before and after 
treatment for analysis of viral RNA/genotypic copy numbers. The qRT-PCR was used to quantify viral RNA/genotypic 
copy numbers based on ORF7 gene of PRRSV US strain virus. The growth performance parameter such as ADG were 
calculated.  

Results  
At the end of nursery period, the control group showed a higher mortality and culling rate at 11% when compared with 
0.5% in the treatment group. Treatment group also had 78 grams more of ADG than control group at the end of 
experiment. Comparing viral RNA/genotypic copy numbers before and after the experiment in both groups, the copy 
numbers in sera of nursery pigs in control group was slightly increased, while the copy numbers in treatment group was 
dramatically declined from 2,002.4 copies/ml to 635 copies/ml (P = 0.037). The reason might be that VIUSID Vet with its 
high antioxidant activity and haemopoietic immunomodulatory effect had an ability on recovery liver function by reducing 
liver inflammation, provide antioxidant activity by reducing reactive oxygen species (ROS) in the body and also promote 
hematology profiles, resulting in a rapid recover from diseases. 

Conclusion  
In conclusion, supplementation of VIUSID Vet 1 kg/ton of feed during nursery period not only reduce viral shedding in 
sera but also lower mortality and culling rate and improve ADG of PRRSV US strain infected herds.  

Keywords:  
PRRS, antioxidants, ROS, haemopoietic immunomodulatory effect, liver inflammation  
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Introduction  
PCV2 is one of a major swine pathogen which cause PCVAD including reproductive failure in gestation sows. Recently, 
the PCV2d and PCV3 virus is found and circulating in the Thai swine herd. However, an effective method to control 
PCV2-infected farms is limited. Many studies have demonstrated that VIUSID Vet showed high antioxidants activity and 
immunomodulatory effect on particular stages of viral replication.  

Materials and Methods  
In this study, we investigated the field efficacy of VIUSID Vet whether to improve number of piglet born alive, reduce 
number of abnormal fetus, reduce number of mummified fetus and reduce number of stillborn piglet in the positive 
PCV2-infected herd. Altogether 28 pregnant sows (at 12wk of pregnancy) were divided into 2 groups (14 sows in each 
group) after confirmation of positive PCV2 by using PCR and negative for PRRSV by using cRT-PCR. The sows 
control-group were fed with normal feed while the sows in treatment-group were fed with normal fed plus VIUSID Vet 5 
gram/sow/day and lasted 30 days or until farrowing. On farrowing day, parameters such as d number of piglet born alive, 
number of mummified fetus, and number of stillborn piglet were recorded.  

Results  
The present results showed that sows in treatment-group farrowed with lower percentage of abnormal fetus (0.6% vs 
2.9%), mummified fetus (0.6% vs 2.9%) and stillbirth (0.6% vs 2.2%) than those of the sows in control-group. In addition, 
the sows in treatment-group farrowed with higher number of piglet born alive (11 vs 9.1 piglets) than the sows in 
control-group. The reason might be that VIUSID Vet with its high antioxidant activity and haemopoietic 
immunomodulatory effect had an ability on recovery liver function by reducing liver inflammation, provide antioxidant 
activity by reducing reactive oxygen species (ROS) in the body and also promote hematology profiles, resulting in a rapid 
recover from diseases. 

Conclusion  
Taken all results together, under field condition, VIUSID Vet shows a positive effect on reducing abnormal fetus, number 
of mummified fetus and number of stillborn piglets and improve number of piglet born alive in PCV2-infected sow herd.  

Keywords: PCV2, antioxidants, ROS, haemopoietic immunomodulatory effects, liver inflammation 
 



 

 579

 V
iro

log
y &

 V
ira

l D
ise

as
es

 

-220 
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Introduction  
Pseudorabies (PV) is also called Aujesky's disease, is caused by a pseudorabies virus (PRV). A new variant PRV has 
erupted in China since 2011, and many PRV negative pig farms with immunized pseudorabies have been turned positive. 
Bartha k-61 based live and inactivated vaccines still provide robust protection against PRV variant. In the case of 
PRV-positive pigs, finishing pigs showed gE antibody positive after 20 weeks or 24 weeks of age after the maternal 
antibodies disappear and this normally indicates that the finishing pigs are infected with the wild PRV. Therefore, 
controlling the fattening pigs gE antibody negative, is the key to prevention of pseudorabies in pig farms. The aim of this 
study is to evaluate the efficacy of using a combined vaccination program with a live and inactivated vaccine against a 
variant PRV infection under field conditions.  

Materials and Methods  
In a self-bred pig farm of 1350 sows in Jiangxi, China, the gE seroprevalence of the sows was 57.67%, and the MDAs of 
the piglet was detected till 16 weeks of age. The positive rate of gE antibody in 24 week-old pig and gilt were 100%. The 
experiment was divided into group A and B. Each group has 500 piglets. AUSKIPRA® GN is a pseudorabies live vaccine 
against Bartha k-61 strain with two dilutions. Red dilution for intranasal immunization, A3 dilution for intramuscular 
immunization. Auskipra® BK is a Pseudorabies vaccine inactivated by the Bartha k-61 strain. Both vaccines are produced 
by HIPRA. The gE antibody was randomly detected in 10 serum samples obtained in 24 weeks of age from each group.  

Results  
Results showed that 0% of gE antibody in group A and 100% in group B.  

Conclusion  
AUSKIPRA® GN and Auskipra® BK from HIPRA is both Bartha k-61 vaccines can keep pig PRV negative status in variant 
PRV positive farm. Good vaccination program can produce PRV negative gilt to replace positive sows to reach the goal of 
PRV eradication.  

Keywords: PRV, Bartha, variant 
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Introduction 
Porcine parvovirus (PPV) is one of the most important causes of infertility in porcine. It can cause SMEDI syndrome 
(stillbirths, mummification, embryonic death, and infertility). PPV invade host cell by activating the signaling pathway of 
nuclear factor �B (NF-�B) to trigger a natural immune response. However, the exact receptor that PPV binds to activate 
the NF-�B signal pathway is unclear.  

Materials and Methods 
In order to explore this mechanism, in current study, small interfering RNA (siRNA) were designed and used to disrupt 
toll-like receptor 2 (TLR2) on the activation of NF-�B signal pathway during PPV infection in PK-15 cells. The siRNA was 
transfected into PK-15 cells and the cells were infected with PPV at an MOI of 1. After infection at different times, cells 
were collected. Total RNA and protein were extracted, and RNA was reverse transcribed into cDNA. Real-time PCR was 
used to detect the mRNA expression levels of TLR2, NF-�B. Total protein was used to detect TLR2 protein expression by 
western blot. Notable decrease were observed at mRNA level of TLR2, NF-�B in each time phase (24 h, 36 h, 48 h) when 
compared with the control groups. And the decrease level was most significant at 48 h. Western blot results also showed 
the TLR2 protein expression was decreased at 48 h.  

Results 
It is demonstrated that TLR2 played an important role in the activation of NF-�B signal pathway when PPV infected PK-15 
cells. It may be the primary receptor for cellular recognition the structure and function domain of PPV and for the 
activation of the NF-�B signaling pathway. Nevertheless, which protein of PPV that combines with TLR2 to activate the 
NF-�B signaling pathway to trigger a natural immune response has not been studied yet.  

Conclusion  
Therefore, we will further explore the domain of the PPV NS1 protein and find the dominant domain of the protein that 
can specifically bind to TLR2, and revealing the natural immune mechanism caused by PPV infected host.  

Keywords: PPV, NF-�B signal pathway, Toll-like 2 receptor 
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The mass spectroscopic characterization of the porcine reproductive and respiratory 
syndrome virus nucleocapsid (N) protein 
 
Yao Chen, Xiulin Xing, Songlin Feng, Shuyi He, Guihong Zhang* 
South China Agriculture University, College of veterinary medicine, Guangzhou, China 
*Corresponding Author: guihongzh@scau.edu.cn 
 

Introduction  
As most abundant protein of porcine reproductive and respiratory syndrome virus (PRRSV), the nucleocapsid (N) protein 
has proved that contained may functions. Such as immunosuppression and interaction with Nsp9 and Nsp10. However, 
the post-translational modification and modification sites of N protein were still unclear. Identification of the modification of 
N protein would help us to understanding the PRRSV life cycle. 

Materials and Methods  
Since it is hard to purified the N protein from the virion, in this study, we used the Baculovirus Expression System, which 
were widely used in the eukaryotic expression, to mimic the N protein modification in susceptible cell. The N recombinant 
protein was firstly purified by ion exchange, then, purified by Ni-chelating affinity chromatography. The purified protein 
were identified by liquid chromatogram mass spectra.  

Results  
The result shown the recombinant protein have one carbamidomethyl (residue 23) site and one oxidation site (residue 
25). 

Conclusion  
This study would help to study the modification function of the N protein.  

Keywords: N protein, modification, mass spectra 
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Epidemiological survey and eradication results of pseudorabies in FuLing Black Swine 
farm 
 
Guanghua Liang 2, Min Deng 2, Shihong Zhang 2, Jingjing He 2, Zhibin Zhang 1, Haihua Li 1, Haiming Xie *3 
1 Chong Qing Hai-Lin Swine Development co., LTD, ChongQing, China 
2 bureau of livestock and veterinary service, ChongQing, China 
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Introduction  
A black swine farm with about 1000 sows, in FuLing district, ChongQing city, China, pseudorabies virus infection was 
surveyed, and eradication plan of pseudorabies was implemented, the eradication result was summarized.  

Materials and Methods  
Random sampling on a scale of 20% in this farm, once every three months during one year, serum samples were 
detected by ELISA to evaluate pseudorabies virus infection. A live vaccine (Bartha-K61 strain), which without the gE gene, 
was used to increase immunization. Sealed and eliminated old sows and PRV-gE positive boars to cleansing swinery. 
Statistics was used to evaluated the eradication effect.  

Results  
Before eradication in this farm, PRV-gE positive rates of boars, backup sows, young sows, middle-aged sows, old sows, 
sucking piglets, weaning pigs and hogs respectively are 22.22%, 10.81%, 12.50%, 44.87%, 55.00%, 10.00%, 18.00% 
and 7.3%, one year later, after eradication, PRV-gE positive rates respectively are 0.00%, 0.00%, 0.00%, 6.25%, 7.70%, 
0.00%, 0.00% and 2.27%.  

Conclusion  
The eradication plan, which increased immunization by live vaccine (Bartha-K61 strain), without gE gene, sealed and 
eliminated old sows and PRV-gE positive boars to cleansing swinery, got a good effect in this farm. This method is worth 
spreading in pig production.  

Keywords: FuLing Black Swine, pseudorabies, eradication, effect 
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Retrospective comparative study of circovirus vaccines and their efficacy on fattening 
performance 
 
Metta Makhanon*1, Settasart Sonna2, Irawin Nimmansamai2, Sasithorn Numkanisorn2, Mongkon Supvattanachai3 
1 Swine Veterinary ServiceCeva Aninal Health AsiaKuala LumpurMalaysia 
2 Swine Veterinary ServiceCeva Animal Health (Thailand) BangkokThailand 
3 Technical ServiceBioScience Animal HealthNonthaburiThailand 
*Corresponding Author: metta.makhanon@ceva.com 
 

Introduction  
Porcine circovirus diseases (PCVD) caused by porcine circovirus type 2 (PCV2) are the economic problem in pig farms. 
One of typical signs is the poor growth rate causing the prolonged time to slaughter of the fattening pigs. There are 
several PCV2 vaccines to control PCVD. The efficacy of vaccines should be evaluated in terms of pig performance. This 
retrospective study aims to compare the performance in a 1,200 sow farm, two sites, with EVAP house in sow and 
nursery and open house in fattening unit.  

Materials and Methods  
The fattening pigs from 10 WOA are raised in a different location from the breeder farm. Breeders are vaccinated with the 
whole virus vaccine, Circovac® 2 mL at 8 WOG in sows and twice a year in boars. Gilts are vaccinated 2ml twice before 
mating. There is no performance problem in the breeder farm. Piglets were vaccinated at 6 WOA using 1 mL of the PCV2 
subunit vaccine. There were reoccurring problems of pale pigs with the poor growth rate, susceptible to respiratory 
infections (A.p., M.hyo) observed in the fattening unit. In July 2017, farm changed the vaccine for Circovac® 0.5 mL at 6 
WOA.  

Results  
The average mortality in the fattening unit (>10 WOA) of the 950 pigs vaccinated Circovac® compared to the last group of 
1,100 pigs vaccinated with the subunit vaccine are 5.68% and 5.55%, respectively with no statistical difference. The time 
from 10 WOA to slaughter at the weight of 114-115 kg was 139.13 and 160.44 days. The ADG (10 WOA to slaughter) are 
655.90 and 570.64 grams per day, respectively. There are the statistically significant differences, t-test, P<0.001, for both 
days to slaughter and ADG between two vaccines.  

Conclusion  
This study illustrated that the performance of fattening pigs can be significantly improved after the vaccination with 
Circovac® 0.5mL comparing to the fattening pigs vaccinated with the subunit vaccine in pigs from vaccinated sows.  

Keywords: porcine circovirus associated disease, PCV2 vaccine, fattening performance 
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Molecular epidemiology of senecavirus A in south China in 2017 
 
Jian Cheng1, Yuan Sun1, Zixian Wu2, Jingyun Ma*1 
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Agricultural University, Guangzhou, 510642, Guangdong, PR China 
2 Guangdong Wen’s Foodstuff Group Co., Ltd., Yanjiang Street, Xinxing, 527400, Guangdong, PR China 
*Corresponding Author: majy2400@scau.edu.cn 
 

Introduction  
Senecavirus A (SVA), formerly known as Seneca Valley virus, is a single-stranded, positive-sense RNA that belongs to 
the Piconaviridae and is the only species in the genus Senecavirus. In this study, we report the genetic characterization 
of SVA isolated from infected pigs in sixteen farms during these outbreaks in China.  

Materials and Methods  
The vesicular and tissue samples of sows and piglets showing signs of vesicular disease were collected from April 2017 
to September 2017 from sixteen different farms in Guangdong. 17 SVA strains were recovered from the tissue 
homogenates or vesicular fluids and then propagated in PK-15 cells. PCR amplification was carried using the LA Taq 
polymerase kit (Takara, Dalian, China ) using directions supplied by the manufacturer. The recombinant plasmids were 
sequenced by the Beijing Genomics Institute (Shenzhen, Guangdong). The nucleotide sequences were assembled using 
Lasergene coresuite 10 (DNASTAR Inc., USA). Phylogenetic trees were constructed using the neighbor-joining method in 
MEGA 6.0 software.  

Results  
The 7282 nt long genome was predicted to contain a 5’ untranslated region (UTR) of 668 nt, followed by a single long 
open reading frame consisting of 6543 nt, which encodes a 2181 aa polyprotein. The seventeen SVA isolates we 
identified had 92.8%–99.7% nt identity to 60 strains from GenBank. The nucleotide sequence identities between the 
genome of the seventeen SVA isolates ranged from 96.4% to 99.9%. The minimum diversity was 0.1% between 
SVA/CHN/12/2017 and SVA/CHN/11/2017, and the maximum diversity was 3.6% between SVA/CHN/06/2017 and 
SVA/CHN/16/2017.  

Conclusion  
In this study, we isolated seventeen new SVA strains in Guangdong that phylogenetically clustered with other known 
strains, but were distantly related to SVV-001 and the Canadian isolate 11-55910-3. Phylogenetic analysis in our study 
demonstrated that the 17 SVA isolates identified in China, Brazil and the USA were in a clade distant from SVV-001 and 
11-55910-3. This study addressed the diversity and evolution of global SVA strains firstly and provided information about 
variations analysis of Chinese SVA strains.  

Keywords: senecavirus A, phylogenetic analysis, southern China 
 



 

 585

 V
iro

log
y &

 V
ira

l D
ise

as
es

 

-226 

Porcine circovirus type 2 priming enhances bacterial adhesion in macrophages 
 
Wen Zhang, Qingbing Han, Yingli Shang* 
College of Veterinary Medicine, Shandong Agricultural University, Taian, Shandong, China 
*Corresponding Author: shangyl@sdau.edu.cn 
 

Introduction  
Porcine circovirus type 2 (PCV2) is the primary causative agent of porcine circovirus–associated disease (PCVD) that 
leads to immense economic losses in the global swine industry. PCVD is often difficult to reproduce in pig experimentally 
infected with PCV2 alone and most PCVD cases had concurrent infections with other swine pathogens including bacteria 
such as actinobacillus pleuropneumoniae (APP) and salmonella typhimurium (STM). However, why PCV2 is prone to 
coinfection with other swine pathogens remain unclear.  

Materials and Methods  
Macrophages are the major target cells of PCV2. By using murine immortalized bone marrow-derived macrophages 
(iBMDMs) or primary BMDMs as research models, we found that PCV2b priming significantly promoted adhesion of APP 
and STM in murine macrophages in vitro. In addition, flow cytometric analysis also showed that PCV2b infection 
increased positive cells of STM-GFP, a STM strain labelled with green flourencence protein, in both iBMDMs or BMDMs.  

Results 
Consequently, coinfection of PCV2b and APP or STM led to enhanced expression of canonical pro-inflammatory 
cytokines such as Il1b and Il6 compared to PCV2b or bacterial infection alone.  

Conclusion  
In summary, our preliminary results suggest that PCV2b priming facilitates bacterial infection and synergetic infection of 
these pathogens exacerbates inflammatory responses, which may contribute to PCV2 pathogenesis. Further study will be 
performed to address the underlying mechanisms that how PCV2 priming promotes bacterial adhesion.  

Keywords: porcine circovirus type 2, bacteria, coinfection, macrophages 
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Prokaryotic expression of truncated Cap of porcine circovirus 3 
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Agricultural University, Guangzhou, Guangdong, China 
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*Corresponding Author: majy2400@scau.edu.cn 
 

Introduction  
Porcine circovirus 3 (PCV3), a new member of the Porcine circovirus genus, first described in the USA and then in China, 
Korea, Poland, Italy and England. PCV3 infections have been associated with cardiac and multi-systemic inflammation, 
porcine dermatitis and nephropathy syndrome and reproductive failure, pyrexia, congenital tremors as well as pneumonia. 
It is widely distributed throughout commercial pig farms in 14 provinces in China, which has caused economic losses. In 
this study, the prokaryotic expression of truncated Capsid (Cap) gene of PCV3 was investigated for further research.  

Materials and Methods  
The truncated Cap gene of PCV3 was inserted into the pET-32a vectors to construct prokaryotic expression system. 
Recombinant pET-32a-Cap was individually transformed into E.coli BL21 and IPTG was induced to protein expression. 
The recombinant protein was denatured by urea and purified by Ni-NTA affinity chromatography. Purified Cap fusion 
protein was injected into mice to produce a polyclonal antibody to Cap. The fusion protein was analyzed with SDS-PAGE 
and Western-blotting.  

Results  
After induction, a special fusion protein band of approximately 38 KDa, as expected, was indicated by SDS-PAGE and 
Western-blotting. The optimum condition for the expression of Cap fusion protein was induced with 1mmol/L IPTG for 4h 
by comparing the expression result of different cell induced culture times. The recombinant protein was expressed mainly 
in the form of inclusion bodies and could be highly purified by Ni2+ affinity chromatography.  

Conclusion  
Since the first report of the United States in 2017, PCV3 has been reported all around the world, especially in the eastern 
provinces in China. PCV3 can be detected in sows and piglets whose clinical manifestations were varied. Even in healthy 
pigs and dogs with respiratory and intestinal diseases could be detected PCV3. As a newly discovered pathogen, the 
pathogenicity of PCV3 in pigs and the function in porcine circovirus related diseases remains to be further studied. This 
study successfully expressed PCV3 Cap protein in prokaryotic expression system, which would help build a foundation 
for the diagnosis and etiology of PCV3 infection.  

Keywords: porcine circovirus 3, capsid gene, prokaryotic expression, inclusion body 
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Tissue distribution of an intradermal vaccine administered with IDAL as determined my 
magnetic resonance imaging 
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1 Clinic for Ruminants and Swine, Faculty of Veterinary Medicine, University of Leipzig 
2 Institute of Virology, Faculty of Veterinary Medicine, University of Leipzig 
3 Small Animal Clinic, Faculty of Veterinary Medicine, University of Leipzig 
*Corresponding Author: kauffold@vetmed.uni-leipzig.de 
 

Introduction  
Intradermal application of liquids (IDAL; Merck Animal Health, NJ, USA) is a technology that delivers a small amount of 
vaccine (i.e. 200 μl) in the dermis. One advantage of IDAL over conventional needle vaccination is that vaccine is 
dispersed more widely in the tissue potentially resulting in an improved immune response. While the exact distribution 
patterns of vaccine after IDAL injection have only been studied in tissue samples, this study was done with Magnetic 
Resonance Imaging (MRI) to describe vaccine distribution after IDAL vaccination in live piglets.  

Materials and Methods  
Three piglets (P1-3), 21-23 days old, were anesthetized and placed in MRI prior to vaccination. They were then 
vaccinated with Porcilis® M Hyo ID Once in the right neck, and either remained untreated (negative control) on the 
contralateral side (P1), or were IM needle-injected (17 G, 12 mm; needle control) with either 1 ml (P2) or 2 ml of the 
vaccine (P3) (IM is off-label use for this vaccine). Images were evaluated for vaccine distribution.  

Results  
P1 negative control was devoid of vaccine signals. MRI vaccine distribution patterns were similar in P1-3 after IDAL 
vaccination (vaccine signals mostly from epidermis, dermis and subcutaneous fat and a few also from superficial muscle) 
with a horizontal and vertical spread ranging between 8-12 mm and 14-22 mm, respectively. After IM needle injection of 
both 1 and 2 ml, vaccine signals were in deeper muscles, starting at a depth of approximately 12 mm with a horizontal 
and vertical spread of 19-22 mm and 38 (1 mL) to 48 mm (2 mL), respectively.  

Conclusion  
Study clearly demonstrates that the IDAL injector deposits vaccine in the dermis, with some proportions also being 
administered in upper and lower tissue layers.  

Keywords: vaccination, IDAL, MRI, tissue distribution 
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Development of a Nipah virus vaccine to eliminate porcine reservoirs and safe guard 
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Introduction  
Nipah virus (NiV) poses a significant epidemic threat due to its broad host range and widespread distribution of Pteropus spp. 
bats which provide a natural reservoir. Human infection can occur following the exposure to infected pigs, where NiV causes a 
respiratory and neurological syndrome. Direct pig-to-human transmission was responsible for the first and most devastating 
NiV outbreaks in Malaysia and Singapore (1998-99), with nearly 300 human cases and over 100 fatalities. These outbreaks 
incurred significant economic costs and long-term damage to the Malaysian pig industry. Despite the importance of NiV as an 
emerging disease, no vaccines are currently approved for human or livestock use. We propose that an inexpensive, safe and 
efficacious vaccine could be developed for use in pigs to protect against NiV infection and transmission, therefore reducing the 
risk to public health as well as the developing pig industries and small holder farmers in south and southeast Asia.  

Materials and Methods  
In this project, we are systematically analysing the immunogenicity and efficacy of three NiV vaccine candidates: (1) a 
recombinant NiV G protein subunit vaccine; (2) a recombinant NiV F protein subunit vaccine and (3) a replication deficient 
adenoviral vector expressing NiV G protein.  

Results  
Upon confirmation of immunogenicity, an efficacy trial will be conducted under BSL-4 biocontainment to determine 
protection of pigs against NiV challenge infection. The most effective vaccine will then be subjected to further trials to 
examine the durability of immunity, as well as comparing a single-shot to a homologous prime-boost immunisation regime 
and establishing whether the vaccine prevents NiV transmission.  

Conclusion  
Finally, the vaccine will be evaluated for safety and immunogenicity under field conditions in two high-risk countries. In 
addition to completing the initial stages of development of a Nipah vaccine for use in pigs, the project will also provide a 
solid basis for the further evaluation of the vaccine for protection of humans against NiV infection.  

Keywords: Nipah virus, vaccine, pig, immunogenicity, public health 
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Sequencing as an epidemiologic tool in a PRRS monitoring project 
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Introduction  
PRRS is an endemic swine disease causing significant productive and economic loses in pig farms. However, there is a 
lack of systematic and periodic monitoring of PRRSV, which limits the knowledge on PRRS incidence or prevalence over 
time. The aim of this study was to establish an epidemiological investigation through the use of PRRSV sequencing as a 
complementary tool integrated in a systematic monitoring system for PRRS in European sow farms.  

Materials and Methods  
Between Feb to Dec 2017, 40 breeding herds belonging to one large integrated group located in Europe enrolled 
voluntarily in a one-year program for the PRRSV monitoring project. The PRRSV systematic monitoring project was 
designed based on the AASV guidelines. Additionally, selected positive samples regarding epidemiologic relevance were 
then tested to obtain the PRRS ORF-5 sequence by Sanger method.  

Results  
A total of 39 positive samples (Ct values between 18 and 34) were tested for PRRSV sequencing. 29 of these samples 
(Ct values between 18 and 31) from 16 different farms were successfully sequenced. According to ORF-5 homology 
between sequences, we identified 11 different PRRSV strains. In 10 farms we obtained 2 or more sequences at different 
time. In 5 of these farms we observed recirculation of the same strain, meanwhile it the other 5 we observed introduction 
of a different PRRSV. Moreover, 3 of the identified sequences where found in more than one farm.  

Conclusion  
The results of this study suggest that both PRRSV recirculation and lateral infections can play a critical role for the control 
of PRRS in sow’s farms. So, internal and external biosecurity are both key points in the PRRSV control strategies. 
Altogether, it reinforces the necessity to include PRRSV sequencing as systematic tool for better understanding of the 
epidemiology of PRRSV.  

Keywords: PRRS, PRRSV, monitoring, sequenciation  
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 590 

-231 

Congenital tremor associated with atypical porcine pestivirus infection in neonatal piglets in 
Korea 
 
Sang Chul Kang1, Sungwoong Jang1, Jeong Jae Byun1, Byung Jun Kim1, Seongho Shin1, Sung Won Bae2, Jae-Hoon 
Kim3, Hyunil Kim*1 
1 Optipharm Inc., Cheongju, Republic of Korea 
2 Seoul-Kyungki Swine Agricultural Cooperative, Suwon, Republic of Korea 
3 College of Veterinary Medicine, Jeju National University, Jeju, Republic of Korea 
*Corresponding Author: hikim@optipharm.co.kr 
 

Introduction  
Congenital tremor (CT) is a disease of neonatal piglets that is characterized by a generalized shaking involving the whole 
skeletal muscles. Until now, several causes have been associated with this disease, but the major infectious causes are 
not recognized yet. Recent studies suggest that a novel group of porcine pestivirus, termed atypical porcine pestivirus 
(APPV), is a causative agent of the CT type A�. Here, we report clinical case of CT affected neonatal piglets associated 
with APPV infection in a Korean domestic farm.  

Materials and Methods 
A total of four piglets in a swine farm located in Gyeonggi-do with a history of severe tremor were submitted to the 
Optipharm Inc. Necropsy was performed on the piglets and tissue samples were collected. Formalin fixed tissues were 
embedded in paraffin and stained with hematoxylin and eosin for histopathologic examination. To determine the 
causative agents, polymerase chain reaction (PCR) was performed for classical swine fever virus, porcine circovirus type 
2, and APPV using serum and frozen tissues. The APPV positive sample was sequenced and compared with other APPV 
sequences into online database.  

Results  
At the necropsy, all piglets did not show any significant gross lesions in internal organs. Microscopically, mild to severe 
degrees of hypomyelination in the spinal cord were observed in all piglets. Some piglets showed multifocal vacuolation in 
the cerebellar white matter. In the PCR, specific APPV genomes were detected in tested piglets. The nucleotide 
sequence of APPV positive sample revealed 92.8% identity to the USA sequence (KR011347), 88.3% identity to 
Germany sequence (LT594521), and 82.9% identity to Chinese sequence (KX950761).  

Conclusion  
Based on the results, tested piglets were diagnosed as CT type A� associated with APPV infection. Interestingly, the 
trembling sign was only observed in neonatal piglets from primiparous sows in this farm. In the previous study, CT is 
more prevalent in litters of gilts than sows, suggesting that the immune status of the sow may be important in the 
development of disease in the piglet. To understand for the mechanisms of viral pathogenesis, disease transmission and 
control, further studies may be required for this novel pestivirus.  

Keywords: congenital tremor, atypical porcine pestivirus, neonatal piglets, Korea 
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Genomic analysis of bacteriophage ECGD1 infecting both Escherichia coli and Salmonella 
and activity detection of its endolysin 
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College of Animal Science, South China Agricultural University 
*Corresponding Author: majy2400@scau.edu.cn 
 

Introduction  
Phage and phage-derived endolysins are potent biological agents that can control bacterial infections.  

Results  
Here, we isolated a polyvalent bacteriophage (ECGD1) belonging to the Myoviridae family that could attach and lyse 
different Escherichia coli and Salmonella strains. The ECGD1 genome is 146,647 base pairs with a GC content of 37.5% 
and contains 11 tRNA genes and 2 pseudo-tRNA genes. We identified 234 DNA coding sequences and 78 had known 
orthologs. The remaining 156 corresponded to unknown putative genes. The known orthologs could be separated into 5 
functional groups: nucleotide metabolism/DNA replication/recombination, phage genome packaging, structural proteins, 
host lysis, and additional functions. ECGD1 had a significantly high homology with the another polyvalent, lytic myovirus 
phi92. An obvious structural translocation was found in ECGD1 genome compared to phi92. We cloned and expressed 
the ECGD1 endolysin in a soluble form from E. coli strain BL21(DE3). The recombinant endolysin had lytic activity 
against 14 E. coli strains and 26 Salmonella strains pretreated with chloroform with the higher activity against E. coli.  

Conclusion  
The phage ECGD1 and its recombinant endolysin have a relatively wide host range and have the potential as 
antibacterial agents for the treatment and prophylaxis of E. coli and Salmonella infections.  

Keywords: Escherichia coli, salmonella, bacteriophage, genomics, endolysin 
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Introduction  
The aim of this study was to demonstrate that UNISTRAIN® PRRS and AUSKIPRA® GN applied together by the 
intradermal (ID) or intramuscular route (IM) were as safe and efficacious as when applied separately.  

Materials and Methods  
A randomised and blind clinical field trial was carried out in 30 gilts and 86 multiparous sows from a PRRS endemic farm. 
The sows were distributed between three groups: group 1 was vaccinated intradermally (Hipradermic®) with UNISTRAIN® 
PRRS and AUSKIPRA® GN administered together. Group 2 was vaccinated intramusculary with the combination of 
UNISTRAIN® PRRS and AUSKIPRA® GN and group 3 was vaccinated intradermally with UNISTRAIN® PRRS and 
AUSKIPRA® GN applied separately. In each treatment group, the gilts were vaccinated with both vaccines 8 weeks 
before mating and revaccinated 4 weeks later with AUSKIPRA® GN alone. The multiparous sows were mass vaccinated 
with both vaccines. Clinical signs, local reactions and rectal temperature were monitored in all the gilts and in 10 
multiparous sows from each group. Reproductive parameters after farrowing were recorded for all the animals included in 
the study.  

Results  
None of the animals included in the study showed any general clinical signs or mortality attributable to the administration 
of the products during the whole observation period. In the evaluation of local reactions, mild transient inflammation at the 
injection site was the only sign observed in the vaccinated sows. After vaccination, the temperature of all the vaccinated 
sows was within the physiological range. Furthermore, no statistical differences were observed between groups in the 
reproductive parameters evaluated (born alive, stillborn and mummies).  

Conclusion  
It was demonstrated that the combination of UNISTRAIN® PRRS and AUSKIPRA® GN administered by the intradermal 
and intramusuclar routes is as safe and efficacious as the administration of both products separately. Consequently, this 
vaccine combination is an alternative for the successful control of PRRS and aujesky disease which reduces the 
workload of employees and improves the welfare of animals.  

Keywords: PRRS, Aujeszky, vaccine combination, ID, IM 
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Introduction  
Some clinical lines of evidence have shown the coinfection of Senecavirus A(SVA)and porcine pseudorabies virus(PRV) 
in southern China. Here, our study was to investigated their replication in the same cells by constructing an in vitro 
co-infection model, sequentially, building an animal co-infection model to guide the prevention and control of two kinds of 
disease in animal production.  

Materials and Methods  
Porcine kidney epithelial (PK-15) cells Beijing strain kept in our laboratory . The SVA strain CH-01-2015 (105.7, 
TCID50/0.1mL) , isolated and kept in our laboratory. The PRV strain DCD (106.5, TCID50/0.1mL), isolated and kept in 
Guangdong Wen’s Foodstuff Group Co., Ltd. We set 6 different groups with 9 repeat. Five groups added respectively with 
1 MOI SVA,1 MOI PRV, 1 MOI SVA and 1 MOI PRV,1 MOI SVA after 6h then added 1 MOI PRV,1 MOI PRV after 6 h 
then added 1 MOI SVA, the rest group as the control group. Six groups were numbered A, B, C, D, E, F. Cells infected 
with virus were kept for 1h then replaced with 2% DMEM. At 1, 6, 12, 18, 24, 30, 36, 42, 48 h post-infection (hpi), Both 
cells and culture superannuate were subjected to three successive freeze-thawed to obtain the virus. Then we used 
TaqMan real-time PCR assay of SVA and PRV which was established by our Lab to detect the viral load of different 
co-infection ways and single infection at different hpi.  

Results  
The differences of SVA viral load among group A (single infection), C and D (co-infection) were insignificant, but SVA 
viral load of group E (co-infection) was ten times lower than group A at most hpi. PRV viral load of group C, E 
(co-infection) compared with group B (single infection) was 10-100 times growth at most hpi. Nevertheless, PRV viral load 
of group D (co-infection) was lower than group B before 24 hpi and gradually over group B after 24 hpi.  

Conclusion  
SVA and PRV co-infection PK-15 cells would make a difference for replication of two virus. If PRV infects PK-15 cells 
before SVA, The replication of SVA would be restrained. Three co-infection ways are enable to promote the replication of 
PRV in PK-15 cells.  

Keywords: senecavirus A, porcine pseudorabies virus, co-infection, viral load 
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Vaccination with Ingelvac CircoFLEX does not lead to the occurrence of PCV2b escape 
mutants 
 
Maroussia Rodier1, Sylvia Grierson3, Dirk Werling1, Bernd Grosse Liesner*2 
1 The Royal Veterinary College, Hawkshead Lane, North Mymms Hatfield, Hertfordshire, UK 
2 Boehringer Ingelheim Vetmedica GmbH, Ingelheim, Germany 
3 Department of Virology, Animal and Plant Health Agency, Woodham Lane Addlestone, Surrey, UK 
*Corresponding Author: bernd.grosse_liesner@boehringer-ingelheim.com 
 

Introduction  
Certain sites of the human body have immune privilege, meaning they are able to tolerate the introduction of antigens 
without eliciting an inflammatory immune response. This process is thought to be an evolutionary adaptation to protect 
vital structures from the potentially damaging effects of an inflammatory immune response. Such immune-privileged sites 
include the ovaries and testes, and therefore make these organs ideal targets to harbor viruses. Here, we assessed the 
possible impact of immunization with a PCV2a based vaccine, followed by the subsequent challenge with a defined 
PCV2b, on the possible occurrence of escape mutants in ovaries and testes, as examples of immune-privileged sides.  

Materials and Methods  
For the present study, eight Babraham piglets were used. They tested negative for PCV1, PCV2, SIV strains H1N2, 
H3N2, H1N1, PRRS and Mycoplasma hyopneumoniae. At 3 weeks of age, pigs were either vaccinated with Ingelvac 
CircoFLEX or received saline. All pigs were challenged intranasal using 5 ml (1010DNA copies) of PCV2b viral stock 
(106.05 TCID50 ml-1). At 11 weeks of age (5 weeks after challenge), all pigs were humanly sacrificed and samples taken. 
DNA was extracted, and processed for next-generation sequencing. Due to the quality of the reads, sequences were 
filtered using Prinseq in Galaxy (sequences filtered based on a minimum quality score (Q18) and 3’end trimming to 
remove ends with a minimum quality score over 5 bases <20). Reads were assembled using DNASTAR SeqMan NGen 
version 13. For assessment of Single Nucleotide Polymorphisms (SNPs) identified compared to the PCV2b sequence of 
the challenge strain, a threshold for depth of coverage of >5000 was set.  

Results  
Under the conditions of this study, high-health pigs vaccinated with Ingelvac CircoFLEX were also protected against 
subsequent challenge with a defined PCV2b strain. More importantly, over the time frame analyzed, no mutation was 
identified in either vaccinated or non-vaccinated pigs, which can be attributed to a selection for viral quasi-species or 
escape mutants.  

Conclusion  
This is specifically the case in immune-privileged sites, indicating that vaccination with Ingelvac CircoFLEX does not 
induce a selective pressure on PCV2b field strains.  

Keywords: PCV2, escape mutants 
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A case of PCV2d-2 co-infection with PRRSV in finisher pigs in Taiwan, China 
 
Chien-Ho Yu*1, Ming-Tang Chiou2, Chao-Nan Lin2, Chih-Cheng Chang3 
1 DRU Vet Clinic, Tainan, Taiwan, China 
2 National Pingtung University of Science & Technology, Pingtung, Taiwan, China 
3 National Chiayi University, Chiayi, Taiwan, China 
*Corresponding Author: ken.yu.dvm@gmail.com 
 

Introduction  
Porcine circovirus type 2 (PCV2) is one of common pathogens in pigs which are collectively called porcine 
circovirus-associated disease (PCVAD). Recent research data suggests an ongoing genotype shift from PCV2b toward 
PCV2d. PCV2d can be divided into PCV2d-1 and PCV2d-2 based on NJ and ML analysis, and PCV2d-2 is thought to be 
predominant genotype in Taiwan, China. There are not many studies investigate the disease pattern of PCV2d-2. In this 
abstract we report a case of PCV2d-2 co-infection with PRRSV in a finisher farm in Taiwan, China.  

Materials and Methods  
A wean-to-finish farm located in southern Taiwan, China, with an inventory of 1400 pigs suffered respiratory distress and 
dyspnea for a month. The morbidity (respiratory syndrome) and mortality were 50% and 10% respectively. Its vaccination 
program included: PCV2 and Mycoplasma hyopneumoniae, Classic swine fever, and Foot-and-mouth disease at 3, 5 and 
14 weeks of age respectively. No response to the treatment of tiamulin in feed nor florfenicol via drinking water. On site 
investigation was performed. Two sick pigs (18 weeks of age) were sacrificed and necropsied. Tissues with lesions were 
submitted to Animal Diseases Diagnostic Center of National Pingtung University of Science & Technology for further 
diagnosis.  

Results  
Coughing and dyspnea were the main clinical signs observed. Dark red papules on the skin and/or cyanosis in ear were 
found in some infected pigs. At necropsy, diffuse mottled lesion was present in the lung. Histopathology examination 
revealed pleuritis, bronchopneumonia and interstitial pneumonia. No bacteria were cultured. PCV2 and PRRSV were 
tested with positive, and Pseudorabies virus and Actinobacillus pleuropneumoniae negative in both pigs by polymerase 
chain reaction. PCV2 and PRRSV antigen were detected in the lung lesions by immunohistochemistry technique. The 
PCV2 positive sample was further performed genotyping and revealed as PCV2d-2.  

Conclusion  
PCV2d-2 antigens were detected in the lesion of the lung but absent in lymph nodes suggesting this case as PCV2 lung 
disease (PCV2-LD). In conclusion, co-infection of other pathogens including PRRSV should play an important factor as 
the main cause of loss in the finisher pigs. More studies are needed for better understanding of the role of PCV2d-2.  

Keywords: PCV2d-2, PRRSV, finisher 
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Routine production of PRRS virus negative piglets from mass vaccinated, field virus 
positive sow herds 
 
John Kolb* 
Boehringer Ingelheim 
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Introduction  
PRRS continues to be a significant pathogen in breeding herds. Production of PRRS virus negative weaned pigs is a 
critical factor in controlling disease in the post weaning phase, and also is an indication of preventing field and vaccine 
virus circulation in the breeding herd. 

Materials and Methods  
In this summary of multiple PRRS virus control projects, utilizing mass vaccination of sow farms, more than 6000 pooled 
weaned piglet PCRs/more than 30,000 individual ready to wean piglets were bled and serum evaluated for the presence 
of PRRS virus. This represented 1500 monthly samples from farms where 20 samples per farm per month were collected. 
Positive samples were sequenced to determine if the detected virus was vaccine or field virus.  

Results  
The percent of positive pigs at weaning, produced from mass vaccinated sow farms, was 1.7%. No association with sow 
herd mass vaccination was noted.  

Conclusion  
Negative weaned pigs can be routinely produced from mass vaccinated, field virus positive farms.  

Keywords: PRRS, sows, piglets, negative 
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Molecular evolution of porcine reproductive and respiratory syndrome viruses from 1990s 
to 2017 in China 
 
Zhiqing Yu, Yankuo Sun, Guihong Zhang* 
College of Veterinary Medicine, South China Agricultural University, Guangzhou, China. 
*Corresponding Author: guihongzh@scau.edu.cn 
 

Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) have been widely circulating in most parts of China for a 
long time and causing significant economic losses since it was first identified in 1996. However, the epidemic situation of 
PRRSV in China is poorly described due to the limited dataset of representative strains and non-uniform lineage 
classification. 

Materials and Methods  
In the present study, we collected ORF5 sequence of PRRSVs (n=2250), which identified in China covered from 1990s to 
2017, in GenBank and ORF5 sequence of PRRSVs isolated from clinical sample saved in our lab (n=385) to perform 
phylogenetic analysis and build systematical lineage classification. Chinese PRRSVs were divided into 7 clusters of 
lineages including lineage 1, lineage 3, lineage 5.1, lineage 8.7.1, lineage 8.7.2, lineage 8.7.3 and lineage 9. 

Results  
Most PRRSVs in China belongs to lineage 8.7.3 (Highly pathogenic PRRSV, HP-PRRSV), and it was further refined and 
classified into five lineage: lineage 8.7.3.1, lineage 8.7.3.2, lineage 8.7.3.3, lineage 8.7.3.4, lineage 8.7.3.5. The 
phylogenetic analysis and the evaluation of overall selection pressure indicated the commercial vaccine strains, which 
obtained from passage of HP-PRRSV virulent strain such as HUN4-F112, JXA1-P80, TJM or GD180, were dominated in 
each big cluster and the selection pressure that global � (global estimates of � and �) of lineage 8.7.3 comprised PRRSV 
modified live vaccine strains was higher than other lineages. It suggested the widely use of vaccine contributes to the 
virus evolution. The signature of selective pressure and the potential glycosylation sites with receptor-binding function 
were further analyzed.  

Conclusion  
Up to now, the present study is the most comprehensive evolution analysis of PRRSVs circulating in China since it first 
emerged in 1996, and the refined phylogenetic classification will help to investigate the evolutionary feature of PRRSV. 
The results also indicated the broadly use of live vaccine strain was strongly associated with PRRSV variation, it point out 
the preventative measure of PRRS needs reasonable deliberation.  

Keywords: PRRSV, epidemiology, phylogeny, selection pressure 
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MnO2 microsphere absorbing Cy5-labeled single strand DNA probe serving as powerful 
biosensor for effective detection of porcine circovirus 2 
 
Rui Chen, Can Liu, Jianhui Dong, Zhigang Zhang, Enqi Du* 
Shaanxi Innolever Biotechnology Co.Ltd., Xianyang city, Shaanxi province, China 
*Corresponding Author: duenqi@bjkblh.com 
 

Introduction  
Porcine circovirus 2 (PCV2) is mainly associated with several diseases collectively named porcine circovirus-associated 
disease (PCVAD), which is spreading in the world, and has caused great suffering and losses to the pig husbandry. 
Current methodologies for detecting and identifying PCV2 are somehow time consuming, complicated, expensive.  

Results  
Herein, a novel biosensing platform for effective PCV2 detection have been developed based on manganese dioxide 
(MnO2) microsphere absorbing Cy5 labeled single strand DNA (Cy5-ssDNA) probe, where the specific complementary of 
PCV2 conserved sequence was employed. The results demonstrated that the fluorescence enhancement exhibited a 
good linear relationship with PCV2 plasmid added over a concentration range of 102 -106 copies/μl, with the detection 
limit of 1.042 copies/μl.  

Conclusion  
This biosensing platform has been finally employed as the feasible probe for PCV2 detection with good reproducibility 
and stability, indicated that using MnO2 microsphere absorbing Cy5-ssDNA probe as biosensor can detect PCV2 in 
simple, rapid, economical, and sensitive way, and showed significantly potential in more extensive biochemical 
application.  

Keywords: porcine circovirus 2, Cy5-ssDNA probe, MnO2 microsphere, fluorescence recovery 
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Production of baculovirus expression system-based virus-like particle vaccine of porcine 
circovirus type 2 PCV2 and its immunological ef�cacy validation 
 
Zuo Yu*, Limei Tian, Jing Gu, Zhoufeng He, Qin Jiang 
R&D department,Sichuan Huapai Biopharmaceutical Co,.Ltd,Chengdu,China. 
*Corresponding Author: yuzuosy@163.com 
 

Introduction  
PCV2 is considered the major pathogen of post-weaning multisystemic wasting syndrome (PMWS) that causes large 
economic losses for the swine industry in the world. In this study, virus-like particle (VLP) derived from the modified PCV2 
cap protein was produced in baculovirus system to prepare a subunit vaccine and examine the immunological response 
in pigs.  

Materials and Methods  
The cap gene of PCV2 ZJ strain (GenBank: AY686764.1) was synthesized by replacing the nuclear localization signal(at 
1-19 aa) with antigen epitope (at 175-192 aa) and by codon optimization, cloned into the pFastBac Dual vector 
(Invitrogen). Finally, the recombinant baculovirus was generated using the Bac-to-Bac system (Invitrogen). Sf9 cells 
infected with the recombinant baculovirus at a MOI of 0.1 was harvested and sedimented by centrifugation. Soluble 
recombinant protein was determined using SDS-PAGE and Western blot analysis. The concentration of the recombinant 
protein was measured using an ELISA kits (Ingenasa). The VLP was determined using Electron microscopy analysis and 
purified by anion ion-exchange chromatography. To prepare a subunit vaccine, the purified VLP was mixed with a 
commercial water-soluble adjuvant. The vaccine efficacy was examined in PCV2 antigen-free pigs. Fifteen 4-week-old 
pigs were allocated into 3 groups: Groups 1 and 2 were vaccinated once with VLP vaccine (30 �g/pig ) and Ingelvac 
CircoFLEX (Boehringer Ingelheim Vetmedica Inc., 1ml/pig), respectively. Groups 3 vaccinated with PBS. The sera were 
collected before the vaccination (0 dpv) as the baseline and at 7, 14, 21, 28 and 42 dpv. Anti-PCV2 antibodies were 
detected using an ELISA kits (Ingenasa).  

Results  
The recombinant protein with a molecular mass of approximately 27 kDa had specific positive reaction with the rabbit 
anti-PCV2 antibody. This protein could form VLP with diameter of 17-25 nm, which was morphologically similar to that of 
the intact PCV2 virion. Groups 1 and 2 showed an increasing mean O.D values compared with Groups 3. There was no 
signi�cant difference in the mean O.D values between Groups 1 and 2.  

Conclusion  
The subunit vaccine could be used as a potential vaccine candidate. However, field trial of this subunit vaccine is needed 
for the future study.  

Keywords: porcine circovirus type 2, baculovirus expression, virus-like particle, immunological ef�cacy 
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C1QBP prevents porcine circovirus type 2 replication in a retinal pigment epithelium cell 
line 
 
Lei Zhang, Jianhui Dong, Can Liu, Zhigang Zhang, Rui Chen, Enqi Du* 
Wuhan Combio-Pioneer Co., Ltd. Wuhan city, Hubei province, China 
*Corresponding Author: duenqi@bjkblh.com 
 

Introduction  
The complement 1q-binding protein (C1QBP) can serve as a receptor for numerous proteins from host cells and from 
pathogens, and play important roles in viral infection and replication.  

Results  
In the present study, we showed that porcine circovirus type 2 (PCV2) can infect and replicate in a retinal pigment 
epithelium cell line (VR1BL) with a high viral titer and a significant cytopathologic effect (CPE). Also, PCV2 infection 
significantly up-regulated the C1QBP level in VR1BL cells, while C1QBP silencing enhanced PCV2 replication in these 
cells. Furthermore, C1QBP overexpression significantly reduced viral replication in vitro and delayed the appearance of 
PCV2-induced CPEs. C1QBP mRNA and protein were more highly expressed in a cell line that supports PCV2 
replication without CPEs (PK15 cells) than in the VR1BL cells.  

Conclusion  
Altogether, these findings provide insight into the antiviral activity role played by C1QBP against PCV2, thereby 
highlighting the importance of this protein in the replication and pathogenesis of this virus.  

Keywords: porcine circovirus type 2, retinal pigment epithelium cell line, complement 1q-binding protein (C1QBP), 
replication, prevention 
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Pathogenicity of type 2 porcine reproductive and respiratory syndrome virus strain isolated 
from a farm with abortion storm in southern Japan 
 
Michihiro Takagi*, Mitsutaka Ikezawa, Nachiko Hattori, Osamu Mikami, Tomoyuki Shibahara 
National Institute of Animal Health, NARO, Tsukuba, Japan 
*Corresponding Author: m7takagi@affrc.go.jp 
 

Introduction  
Porcine reproductive and respiratory syndrome (PRRS) is a viral disease causing the reproductive failure in sows and 
respiratory clinical illness in young pigs. In 2015, PRRS virus (PRRSV) caused a severe abortion storm accompanied by 
high level of sow mortality in a farm used modified-live vaccine in southern Japan. In this study, we tested the 
pathogenicity in naive and specific pathogen-free (SPF) piglets and pregnant sows inoculated with this PRRSV isolate. 
This type 2 PRRSV, named Kagoshima 15-1, was isolated and propagated with porcine alveolus macrophages for 
experimental infection of all animals. Kagoshima 15-1 belonged to lineage 1 (cluster IV classified in Japan) and there 
were no reported PRRSV strains similar to Kagoshima 15-1.  

Materials and Methods  
Eight 4 week-old SPF piglets and 2 sows at 90 days of gestation were intranasally inoculated with 105 TCID50/pig. Piglets 
and sows were monitored daily for clinical signs. Serum from piglets and sows was sequentially collected until 21 days 
post-inoculation (dpi) and observation of abortion respectively. When necropsy of piglets and sows was performed at 21 
dpi and at time of abortion or birth respectively, tissue samples were collected from piglets and sows. Viral RNA in serum 
and tissue samples was measured by quantitative real-time RT-PCR.  

Results  
In piglets, high fever (41�C), discoloration of ear and anorexia were observed from 4 dpi. One piglet was died at 10 dpi. 
High fever and anorexia were observed in sows. One sow (108 days gestation) aborted at 18 dpi and other (116 days 
gestation) gave birth at 26 dpi, and they expelled mummified, stillborn and live fetuses. The peak of viral RNA in serum 
samples of piglets and sows was shown approximately 105 to 106 TCID50/mL and 104.5 TCID50/mL respectively.  

Conclusion  
These results indicate that Kagoshima 15-1 was a novel and/or atypical PRRSV in Japan and reproduced clinical signs in 
animal experiment. It needs to be done to explore the relationship between the genome of Kagoshima 15-1 and its 
pathogenicity.  

Keywords: pathogenicity, PRRS, abortion 
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CMI response to experimental PCV2+MH vaccination and dual PCV2 and MH challenge 
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Bandrick * 
Veterinary Medical Research and Development, Zoetis Inc., Kalamazoo, MI, USA 
*Corresponding Author: meggan.bandrick@zoetis.com 
 

Introduction  
The objective of the study was to evaluate the antibody mediated immune (AMI) and cell mediated immune (CMI) 
responses to an experimental bivalent vaccine containing both inactivated Porcine Circovirus (PCV) Type 1-Type 2 
Chimera and Mycoplasma hyopneumoniae (MH) at 3 weeks of age, followed by dual challenge with pathogenic MH and 
PCV2.  

Materials and Methods  
On Day (d) 0, 78 pigs were enrolled. Pigs were blocked by weight and assigned to a sentinel (NTX) group or one of three 
treatment groups. Treatment one (T01) received a single 2 ml dose of placebo containing adjuvant. T02 received a single 
2 ml dose of adjuvanted bivalent vaccine. T03 received two 1 ml doses of the bivalent vaccine at 3 and 5 weeks of age 
(flexible dose). NTX pigs were necropsied prior to challenge (d 35). At eight (d 35) and nine (d 42) weeks of age, animals 
in T01-T03 were challenged with MH and PCV2, respectively. Pigs were necropsied at 12 weeks of age (d 63).  

Results  
Pre-challenge exposure to PCV2 was observed; yet, vaccination (both the single and flexible dose protocols) clearly 
induced PCV2 efficacy. Vaccinates had less PCV2 viremia, fecal shed, and PCV2 lesions and antigen in lymphoid tissues 
compared to control. While post-challenge infections with PRRSv and respiratory bacteria caused severe lung lesions in 
many pigs and confounded MH efficacy, a numerical benefit in survival and weight gain was evident in vaccinates. 
Vaccinates had greater AMI responses (MH ELISA, PCV2 ELISA, and PCV2 FFN) compared to control. There was a 
robust PCV2-specific CMI response following vaccination (single and flexible dose protocols) and following challenge. 
The robust CMI response and marked vaccine efficacy is supportive of a correlation between CMI (including 
PCV2-specific CD8+ cells) and protection.  

Conclusion  
Both vaccine schedules (one dose and flexible dose) induced similar immune responses and efficacy, confirming that 
either vaccine method may help protect pigs, even under field-like conditions--in the presence of multiple pathogens.  

Keywords: PCV2, Mycoplasma hyopneumpniae, CMI, immunity 
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Fecal shedding duration of porcine epidemic diarrhea virus (PEDV) in sows immunized 
with fecal feedback and vaccination in an outbreak farm 
 
Visara Chit-Opas1, Siraprapa Kreethathorn1, Rachod Tantilertcharoen2, Pornchalit Assavacheep1, Suphot 
Wattanaphansak*1 
1 Department of Veterinary Medicine, Faculty of Veterinary Science, Chulalongkorn University, Thailand 
2 Veterinary Diagnostic Laboratory, Faculty of Veterinary Science, Chulalongkorn University, Thailand 
*Corresponding Author: wsupot@chula.ac.th 
 

Introduction  
Porcine epidemic diarrhea virus (PEDV) causes drastic loss of swine production especially suckling piglets. PEDV 
infected gilts and sows are potential carriers to transmit the virus to their offspring particularly during an outbreak, or in 
the farm that practices gut feedback exposure. The objective of this study was to observe the duration of PEDV fecal 
shedding in sows with fecal exposure and after vaccination with PEDV killed vaccine in an outbreak farm.  

Materials and Methods 
A farrow-to-finishing swine farm with 2,500 sows on production in Ratchaburi Province of Thailand, was used in this study. 
During PEDV outbreak, all pregnant sows were ad hoc given PEDV in feces by feedback technique. Eleven sows were 
then randomly divided into two groups; vaccinated (n=8) and non-vaccinated (n=3). One day after feedback exposure, 
killed PEDV vaccine was twice intramuscularly administered with 10-day interval. Subsequently, fecal samples were 
serially collected for 17 days for in-house SYBR Green real-time RT-PCR detection of PEDV spike gene. Duration of 
fecal shedding was analyzed based on genomic copies of PEDV.  

Results  
On the first day after being orally fed with fecal material, almost all sows had mild diarrhea with PEDV shed in feces 
ranged between 105.1-108.9 genomic copies/g of feces. Overall, the PEDV copy numbers of both groups gradually 
decreased during observation. Interestingly, vaccinated group was likely to shed virus less than non-vaccinated group, 
with shorter period of time. Vaccinated group shed PEDV for 4-12 days (copy numbers 104.8-107.4 genomic copies/g of 
feces) while non-vaccinated group shed virus from 11 days to at least 17 days (copy numbers 105.1-108.7 genomic 
copies/g of feces). 

Conclusion  
Our results showed that PEDV can be shed in feces for at least 3 weeks after fecal feedback. Moreover, there is a 
tendency that the duration of viral shedding in feces in sows vaccinated with killed PEDV vaccine is possibly reduced as 
well as the quantity of the virus. Therefore, our killed PEDV vaccine could be used as a tool for controlling viral spreading 
during an outbreak. 

Keywords: porcine epidemic diarrhea virus, fecal shedding, sow vaccination, real-time RT-PCR 
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Field study to assess the safety of an attenuated live vaccine against porcine reproductive 
and respiratory syndrome virus (PRRSV) in late-gestation sows 
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Tecon Biology Co.,LTD Urumqi 830011 
*Corresponding Author: rongyuzeng2011@163.com 
 

Introduction  
The safety of PRRSV attenuated live vaccines is always a concern. The aim of this study is to assess the safety of an 
attenuated live vaccine against PRRSV (TJM-F92 strain, Telengen, TECON) in a commercial pig farm in China.  

Materials and Methods  
The study was carried out in a farm of 5,000 sows adopting batch farrowing system, located in Jiangsu Province, China. 
The sows were vaccinated with a PPRSV attenuated live vaccine from another provider before. Two hundred pregnant 
sows, 90-97 days into pregnancy, were included in this study. One hundred and eleven pregnant sows were vaccinated 
intramuscularly with one dose of TJM-F92 (batch #2017009-2) as vaccinated group. The rest eighty nine sows were used 
as control group. The sows in each group have the same parity distribution. Safety was evaluated by recording the side 
effects after injection, body temperature and reproduction performance for both the vaccinated group and control group.  

Results  
Neither local nor systemic adverse reactions caused by the vaccine were observed in vaccinated group. The body 
temperatures of the pregnant sows in vaccinated group were not above 40 °C in the 5 days following vaccination. There 
were no abortions in either group during this study. The average number of piglets per litter was not significantly different 
between vaccinated and control sows, 12.5 VS. 12.3, respectively. The average number of live born piglets per litter was 
not significantly different between groups either, 11.2 VS. 11.3, respectively.  

Conclusion  
This study clearly showed that a PRRSV attenuated vaccine (TJM-F92 strain, Telengen, TECON) demonstrated an 
supreme safety under field conditions in late gestation sows, which makes it a good candidate for emergency vaccination 
or massive vaccination in sows.  

Keywords: PRRSV, TJM-F92, safety 
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Case report of the efficacy of an emergency vaccination of an attenuated live vaccine 
against porcine reproductive and respiratory syndrome virus (PRRSV) in a sow herd 
 
Yi He, Xubin Zhou*, Sun He*, Rongyu Zeng*, Gang Wang* 
Tecon Biology Co.,LTD Urumqi 830011 
*Corresponding Author: rongyuzeng2011@163.com 
 

Introduction 
The efficacy of emergency vaccination against PRRSV in sows is controversial. This is a case report about the efficacy of 
an emergency vaccination of a PRRSV vaccine in a sow herd suffering from abortion.  

Materials and Methods 
This case was recorded by TECON technical team in a farm of 2,000 sows located in Henan province which had an 
outbreak of PRRSV in 2016. There has been a steady increase of abortion cases since November 2017. The aborted 
sows were mostly 80-100 days into gestation. Observed clinical signs comprised of fever, loss of appetite , abortion and 
eating normally. Six fetuses from 3 aborted sows were sent a provincial institute for detection of PRRSV, classical swine 
fever virus and pseudorabies virus by PCR. However, all samples were PCR negative . Meanwhile, antibodies against 
PRRSV were tested by ELISA (IDEXX).The S/P ratio for sera from aborted sows were all above 2.5 with 4 of 5 being 
above 3.5, indicating that the sows were infected by PRRSV recently. In contrast, the S/P ratio for the sera from the 
health sows were either below 2.0 or negative. It was confirmed that the vaccination against PRRSV was done 4 months 
before, which implies the immunity in sows at present is not enough to cope with a PRRSV infection. Thus, an emergency 
vaccination against PRRSV was proposed by TECON technical team.  

Results  
Expectedly, this emergency vaccination against PRRSV on Dec 1st with a PPRSV vaccine (TJM-F92 strain, Telengen, 
TECON) made the abortions die down in 5 days, which retrospectively supported that the abortion was related with 
PRRSV infection.  

Conclusion  
It is imperative to vaccinate the sow population 4 times a year in an unstable sow farm. Also, it is feasible to conduct an 
emergency vacation to reduce the loss.  

Keywords: PRRSV, TJM-F92, efficacy 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 606 

-249 

Evaluation of cell mediated immunity following PCV2+MH vaccination and PCV2d 
challenge 
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Introduction  
The study objective was to evaluate immune responses to an experimental trivalent vaccine containing inactivated 
Porcine Circovirus (PCV) Type 1-Type 2a chimera (cPCV2a), cPCV2b and Mycoplasma hyopneumoniae (MH) or a 
commercial PCV2a (baculovirus expressed ORF2) MH vaccine and following PCV2d challenge.  

Materials and Methods  
Pigs (n=96) were blocked by PCV2 antibody titer and randomly assigned to one of four treatments. Treatment one (T01) 
received two 1 ml doses of saline at 3 & 6 weeks of age. T02 received two 1 ml doses of trivalent vaccine at 3 & 6 weeks 
of age. T03 received a single 2 ml dose of the trivalent vaccine at 3 weeks of age. T04 received two 1 ml doses of 
commercial vaccine at 3 & 6 weeks of age. Timing of 1st dose = d 0. All animals were challenged with PCV2d at 9 weeks 
of age (d 42) and necropsied at 11 weeks of age (d 53). Cell mediated immunity (CMI) was measured by IFN-gamma 
secretion via ELISPOT; PBMC (time points throughout the study) and cells isolated from superficial inguinal lymph node 
(d 53) were tested. Specific recall antigens included: inactivated cPCV2a and cPCV2b and peptide pools from PCV2a, b, 
d, and e capsid and PCV1 replicase. Other outcomes included PCV2 serology, viremia, fecal shedding, and serum acute 
phase proteins.  

Results  
Pre-challenge exposure to PCV2 was observed; yet, vaccination clearly induced PCV2 efficacy. There was a robust 
PCV2-specific CMI response following the 1st dose (d 20) in T02 and T03 (trivalent vaccinated pigs). At d 41 (20 d post 
2nd dose) there was a higher CMI response in T02 than in T03, consistent with an amnestic response. T04 (commercial 
vaccine) had a low but detectable PCV2-specific IFN-gamma response only after the 2nd dose. Among lymph node cells, 
there was a higher post-challenge, PCV2-specific CMI response to replicase and PCV2d capsid peptides in T01, 
consistent with active viral replication in non-vaccinated pigs. The trivalent vaccine induced robust CMI responses and 
efficacy, following one or two doses.  

Keywords: PCV2, CMI, immunity 
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EpiCC analysis of T cell epitope overlap among PCV2 vaccine and field strains 
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Introduction  
The objective was to compare T cell epitope content between PCV2 vaccine and field strains using swine leukocyte 
antigen (SLA) types common in commercial swine herds. We applied an immunoinformatics tool (EpiCC) to compare 
vaccine strains to strains representing the genetic diversity of PCV2 field isolates. EpiCC evaluates and compares T cell 
epitope cross-conservation to develop an epitope-based relatedness (vaccines to field strains) EpiCC score.  

Materials and Methods  
We used PigMatrix to identify T cell epitopes in the proteomes of 161 PCV2 strains (representing genotypes a-f) and two 
commercial PCV2a-based vaccines (a baculovirus expressed ORF2 and a PCV1-PCV2a chimeric virus; cPCV2a) and an 
experimental PCV2b-based vaccine (cPCV2b) or an experimental combination cPCV2a-cPCV2b vaccine. The analysis 
included 146 complete and 15 partial ORF2 (capsid). Epitopes of vaccine and field strains predicted to bind common 
class I and class II SLA alleles were identified, compared, and an EpiCC score was calculated.  

Results  
Epitope content and conservation between vaccine and field strains varied. While all vaccine strains provided broad 
coverage of the field strains including heterologous genotypes, none of the vaccines covered all T cell epitopes in the 
field strains. PCV2a based vaccine strains generally scored higher against PCV2a field isolates, but were not identical. 
The PCV2b based vaccine strain had higher scores against PCV2b and PCV2d field strains. The experimental 
combination PCV2a-PCV2b vaccine had, on average, the highest EpiCC score.  

Conclusion  
PCV2 continues to evolve and EpiCC analysis provides a new tool to assess the possible impacts of virus genetic 
divergence on T cell epitope coverage of vaccine strains. Given that multiple genotypes are currently found and may 
co-exist on farms, a combination of PCV2a and PCV2b vaccine strains may be required to provide optimal coverage of 
current and future field isolates.  

Keywords: PCV2, CMI, T cell epitope 
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Nutthee Am-in*1, Kampon Kaeoket3, Dachrit Nilubol2 
1 Department of Obstetrics, Gynaecolgy and Reproduction, Faculty of Veterinary Science, Bangkok 10330, Thailand 
2 Department of Veterinary Microbiology, Faculty of Veterinary Science, Bangkok 10330, Thailand 
3 Faculty of Veterinary Science, Mahidol University, Nakhon Pathom 73170, Thailand 
*Corresponding Author: nutthee.a@chula.ac.th 
 

Introduction  
Porcine epidemic diarrhea (PED) is a great threat to swine health and production, and it has caused devastating diseases 
with a severe impact on the swine-raising industry in many countries of Eastern Asia and The Americas. The PED 
entered Thailand and was first isolated in Trang province in 1995. The virus was quickly disseminated throughout the 
country and found the big re-outbreak in Nakorn Pathom Province in 2007. This study aimed to identify and compare risk 
factors associated with PED re-outbreak of farms in Thailand.  

Materials and Methods 
Questionnaires were administered between January 2015 and August 2017. PED re-outbreak farms (n=30) and PED 
out-break farm (n=24) were asked to provide information on their status such as the herd management practices, farm 
size, source of feed and water, vector and bio-security. Risk analysis was used to evaluate the relative risk (RR) in each 
factor with the re-outbreak farm.  

Results  
We found that the replacement rate (>40%), increasing feed truck visits to the farm (>2 times/month), re-located 
stockpersons and allowing the truck to enter in the farm strongly associated with PED re-outbreak (RR=5.7; 5.42-5.99). 
The present of dogs and bedding in farrowing crates also associate the PED reinfection (RR=3.2; 3.04-3.36). Contrary, 
the farm location and the farm size were low impact on PED re-outbreak (RR=0.65; 0.62-0.68).  

Conclusion  
These findings suggest that the replacement gilt management and bio-security of the farm are very high impact to prevent 
the PED re-outbreak and geography of farm is a small impact on PED re-outbreak. These results may contribute to 
understanding the factors associated PED re-outbreak and ultimately aid to implement the effective prevention and 
control strategies in Thailand.  

Keywords: porcine epidemic diarrhea, re-outbreak, pig farm 
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Development of a droplet digital reverse transcription PCR assay for the sensitive detection 
of senecavirus A 
 
Zhou Zhang, Yongning Zhang, Shaoqiang Wu, Xiangmei Lin* 
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*Corresponding Author: linxm@caiq.gov.cn 
 

Introduction  
Senecavirus A (SVA) could cause vesicular lesions in pigs that are clinically indistinguishable from those of 
foot-and-mouth disease, vesicular stomatitis and swine vesicular disease. Sensitive and specific detection of SVA is 
critical for controlling this emerging disease. This study describes the development and evaluation of a droplet digital 
reverse transcription PCR (ddRT-PCR) assay, targeting the 3D gene of SVA, for the detection of SVA infection. This 
assay exhibited good linearity and repeatability, and maintained linearity at extremely low concentrations, which could 
detect 1.6 copies of SVA RNA per reaction, far superior to the real-time RT-PCR method. Specificity analysis showed that 
the ddRT-PCR assay has no cross-reactivity with nucleic acid templates prepared from other pathogens usually causing 
similar clinical symptoms.  

Materials and Methods  
Clinical evaluation using 30 pig serum samples and 52 tissue samples including 12 lungs, 6 spleens, 6 kidneys, 14 
intestines and 14 lymph nodes.  

Results  
Of the 82 samples, four and three were detected to be positive by the ddRT-PCR and real-time RT-PCR assay, 
respectively. The overall agreement between the two assays was 98.8% (81/82).  

Conclusion  
Although more clinical samples are needed to further validate the developed ddRT-PCR assay, our results suggest this 
assay has a potential application in the sensitive and specific detection of SVA. 

Keywords: senecavirus A (SVA), droplet digital reverse transcription PCR, nucleic acid, detection 
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Introduction  
Porcine circovirus type 2 (PCV2) is widespread in pig population and may occur subclinically. High PCV2 load in serum is 
considered to be associated with clinical disease. However, this molecular quantification requires costly devices such as 
the quantitative thermal cyclers, and transportation of the clinical fresh serum. Biosecurity regulations and suboptimal 
logistics can complicate submission of serum samples to laboratories. Use of dried serum spots (DSS) may also facilitate 
samples storage at diagnostic centres. Therefore, the purpose of this study was to assess the correlation between PCV2 
DNA quantification performed using serum samples and DSS.  

Materials and Methods  
Serum samples were derived from previous clinical cases submitted to the Animal Disease and Diagnostic Center. 
Fifteen PCV2 positive samples were divided into 3 group: i) high PCV2 load (>104 copies number/μL); ii) middle PCV2 
load (103-4 copies number/μL) and iii) low PCV2 load (<103 copies number/μL). One hundred and twenty-five microliters 
of serum were spotted onto filter paper (FTA cards, Whatman International Ltd). Filter papers were air dried for 1 h at 
room temperature (27ºC) and then packed individually in plastic bags. DSS were stored for 3 weeks at 4ºC respectively 
27ºC. DSS eluates were analyzed using PCV2 quantitative PCR.  

Results  
All 15 samples tested PCV2 positive in both DSS groups. High Pearson Correlation Coefficients were found for Ct values 
between fresh serum and DSS samples stored at 4ºC (0.90, P<0.001) and 27ºC (0.95, P<0.001). Visual inspection of 
scatterplots revealed a tendency for slightly higher Ct values (thus lower reported PCV2 loads) in both DSS groups for 
serum samples with high PCV2 load. Correlation between test results at 4ºC and 27ºC was 0.98 (P<0.001).  

Conclusion  
In Conclusion, PCV2 DNA can be recovered from DSS for the molecular quantification. The DSS method is promising to 
secure the storage and transport of samples to diagnostic laboratories. Further studies are needed to assess the 
accuracy for especially samples with higher viral load for PCV2.  

Keywords: diagnostics, PCV2, quantitative PCR, dried serum spots, FTA card 
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Introduction  
Influenza A virus (IAV) is a RNA segmented virus that can infect multiple animal species. Zoonotic infections with swine 
IAVs are well documented but re-verse zoonoses (from human to pigs) are poorly understood. Here we report the 
introduction of a human IAV into a boar stud. The 430 PRRS, Mycoplasma hyopneumoniae free boar stud is located in 
Sonora, Mexico. Fifteen employees work at this high biosecure filtered barn with no known production facilities within a 
10 km radius. On March 10th 2017, the boar stud manager reported a respiratory outbreak (i.e. cough, nasal discharge, 
off-feed boars).  

Materials and Methods  
Semen sales were immediately suspended and nasal swabs and blood samples were collected from 21 boars with 
clinical signs. Samples were sent to the diagnostic laboratory for PRRS and IAV testing by RT-PCR in pools of five.  

Results  
All blood sample pools tested negative for PRRS while all five nasal swab pools tested positive for IAV. Virus isolation 
and sequencing of HA, M and NA genes was attempted. Hemagglutinin sequencing allowed us to identify a 2009 
pandemic H1 IAV classified as clade 1A 3.3.2. At the HA, M, and NA level the closest viruses found in GenBank using 
BLAST were a 2016 human IAV isolated from a 6-month infant in Mexico (HA 99% identical), a 2017 IAV from a 
76-year-old woman in New York (M 100% identical), and a 2016 human IAV from a human male from New Mexico (NA 
100% identical). Clinical signs in the boars disappeared within two weeks of the outbreak. An outbreak investigation was 
initiated. Through the investigation, transport (trucks and boar introduction) was ruled out since the last time pigs were 
introduced to the stud was on February 2nd 2017. No other possible risk factors were identified besides the fact that 2 
employees that work in the barn had influenza-like illness few days before the outbreak.  

Conclusion  
Our results suggest that the most probable cause of IAV introduction into this boar stud was a reverse zoonosis infection. 
This case highlights the importance of preventive interventions and employee training to reduce the risk of transmission 
of IAV from humans to pigs.  

Keywords: swine influenza virus, reverse zoonosis of influenza virus, influenza in boar studs 
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Introduction  
Porcine reproductive and respiratory syndrome virus (PRRSV) is recognized for presenting a high degree of genetic and 
antigenic variability. Understanding PRRSV mutation leads to detection of the emergence of virulent strains, its 
importance, and therefore to the better establishment of strategies for viral control. The objective of this study was to 
understand the genetic variation of PRRSV, in a four year period, its productive and economic impact, in a 10,000 one 
site production farm.  

Materials and Methods  
Since the initial PRRSV break confirmation, and thereafter, blood samples from thirty, 24 day old weaned pigs, and two 
oral fluid sample per group age, 4, 7, 10, 13, 16, 19, 21, 24, 27, and 30 weeks were sampled weekly for a period of 48 
months. Individual serum, and oral fluid samples were tested by ELISA and or qRT-PCR against PRRSV. All qRT-PCR 
were sequenced for open reading frame 5 (ORF5).  

Results  
During the sampling period, a total of fifty samples tested positive to qRT-PCR. All positive samples were sequenced for 
a total of seventeen sequences. Considering a�97% homology, the seventeen samples rendered four viral groups 
(n=1-4), three different wild type (1-3), and one vaccine (4). Groups 2, and 3 were identified as emerging variants from 
the original wild type virus introduction (group 1). The four groups were compared to fifty two (n=52) sequences from 
Mexico, and seventy two (n=72) North America references strains. Production parameters (i.e. farrowing, abortion, sow 
mortality, total, born alive, dead born, and mummies; pre-weaning mortality, average weaning weight, and post-weaning 
mortality) were related to PRRSV viral genetic variation. Season, average parity, and replacement rate appeared to 
influence PRRSV evolution.  

Conclusion  
Understanding genetic diversity in a swine population is important to implement control, stabilization, and elimination 
measurements in a large swine sow population. The evolution of PRRSV in the studied population, altered farm stability, 
therefore impacting production, and production cost.  

Keywords: genetic diversity, control and elimination 
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Materials and Methods  
According to sequences of 5'-UTR region CSFV, a pair of universal primers and two specific MGB probes corresponding 
to field viruses and vaccine strains, respectively, were designed to develop the duplex real-time RT-PCR. The assay 
could detect simultaneously all the assessed field viruses and C-strain of CSFV and correctly discriminated field viruses 
from vaccine strains.  

Results  
Other common porcine viruses tested negative, indicating high specificity of the assay. There is a good linear relationship 
between Ct values and the template concentrations. The detection limits for plasmids PMD-W (carrying sequences of wild 
strains) and PMD-C (carrying sequences of vaccine strain) are 106 copies/�L and 902 copies/�L, respectively. Good 
reproducibility was also detected, with all 4 intra- and inter-assay coefficients of variation lower than 2%. The duplex 
real-time RT-PCR got consistent results with RT-nPCR in testing 126 samples collected from slaughterhouse.  

Conclusion  
The results indicated the established one-step duplex TaqMan-MGB real-time RT-PCR method is specific, sensitive and 
reproducible, and could be utilized in quantitative and differential detection of the wild strains and the vaccine C strain.  

Keywords: TaqMan-MGB, duplex real-time RT-PCR, classical swine fever virus, C-strain 
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Introduction  
Senecavirus A (SVA) is an emerging picornavirus that has been recently associated with swine vesicular diseases, which 
are clinically indistinguishable from those of foot-and-mouth disease, vesicular stomatitis and swine vesicular disease. 
Development of reliable diagnostic assays is important for controlling this emerging pathogen. Although real-time 
RT-PCR assays for the detection of SVA have already been documented, these assays were developed based on a 
limited number of sequences available in the GenBank, by which new isolates or viral variants of SVA might be 
undetected.  

Results  
In this study, 61 complete and 37 partial genomic sequences of SVA currently available in the GenBank were analyzed, 
and six primer pairs and corresponding TaqMan probes targeting the 5' untranslated region (5'-UTR), the viral 
polymerase gene (3D) and the VP1 gene of SVA, respectively, were designed and used for real-time RT-PCR detection 
of SVA. After optimization of reaction systems, one real-time RT-PCR assay targeting the SVA 3D gene showed the best 
performance in SVA detection. This assay showed no cross-reactivity with nucleic acid templates prepared from other 
pathogens usually causing similar clinical symptoms. Thirty pig serum samples and 52 tissue samples, including 12 lungs, 
6 spleens, 6 kidneys, 14 intestines and 14 lymph nodes, were used to evaluate our developed real-time RT-PCR assay. 
Of the 82 samples, three were detected to be positive by our assay, while only two were determined to positive by the 
documented real-time RT-PCR assays. This indicates that our developed assay has better sensitivity in SVA detection.  

Conclusion  
Although it warrants further validation using more clinical samples, the availability of this assay provides a powerful tool 
for the diagnosis of SVA infection.  

Keywords: senecavirus A (SVA), TaqMan-based real-time RT-PCR, nucleic acid, detection 
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Introduction  
A biosecurity program is founded on the identification, prioritization and mitigation of risk factors. PIC developed risk 
assessment questionnaires for both location and biosecurity. The algorithm calculates the 1000-point score using 
predetermined weighed values for each potential answer based on expert opinion. 

Materials and Methods   
In this study, we evaluate the ability of the PIC 1000-point location (LocSec) and biosecurity scorings (BioSec) to predict 
disease incursion to pig farms. The location and biosecurity scores, as well as the history of PRRSV, swine enteric 
coronaviruses (SEC), swine influenza type-A virus (IAV), Mycoplasma hyopneumoniae (Mhp) and senecavirus type-A 
(SVA) outbreaks in the last five years from 23 boar studs and 56 sow farms located in the USA and Canada were 
compiled. A total of 35 disease incursion events occurred (PRRSV-9, SEC-18, IAV-17, Mhp-7 and SVA-1). For these 
variables, three models were fit: intercept-only, BioSec as the only independent variable and LocSec as the only 
independent variable. The three models for all and each disease were compared via deviance tests and AICc.  

Results  
When analyzing all diseases combined, only IAV or only Mhp, the models were essentially indistinguishable via deviance 
tests or AICc. Moreover, LocSec and BioSec do not seem to be associated with the response (P>0.05). For PRRSV, the 
model containing LocScore (P<0.05) outperformed all other models, with each 100-point increase resulting in an average 
36% [95% CI: 1, 58%] reduction in the odds of observing a PRRSV outbreak. For SEC, the model containing BioSec 
(P<0.01) outperformed all other models, with each 100-point increase in BioSec resulting in an average 70% [95% CI: 
43-85] reduction in the odds of observing a SEC outbreak.  

Conclusion  
The analyzed agents likely have different ways to enter pig farms. The current version of the 1000-point location 
assessment seems to include questions relevant to PRRSV introductions. Similarly, the biosecurity assessment shows 
potential to predict SEC, but further refinement of the questionnaires and weighting of risk factors is necessary to improve 
the applicability of these tools.  

Keywords: risk assessment, 1000-point scoring, biosecurity, location, disease incursion 
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Introduction  
Porcine epidemic diarrhea coronavirus (PEDV) has caused large economic losses in the global swine industry, but the 
molecular mechanism of PEDV how to escape from the host immune system is far from clear. Recent studies proved that 
the innate immunity restriction factor BST-2 is a transmembrane protein that can be stimulated by type I and II interferon 
(IFN). This protein can use its structural topology to inhibit the virus release to infect other cells and inhibit virus 
proliferation by activating NF-�B. Here, we described the interaction between PEDV and BST-2, in order to further 
expound the molecular mechanisms of how to inhibit virus proliferation by host immune system.  

Materials and Methods  
To obtain the BST-2 gene and the gene tissue distribution in swine, the 534 bp fragment of BST-2 gene was amplified by 
RT-PCR using specific primers. Next, overexpress and interfere BST-2 gene in Vero cells and infected PEDV, the cells 
were collected at indicated time to analyze the expression of BST-2 and virus proliferation by western blotting and real 
time PCR. Furthermore, truncated BST-2 gene expressed in Vero cells to analyze the functional domains by 
dual-luciferase reporter system.  

Results  
The results showed that BST-2 was detected in all of the swine tissues, but higher levels of BST-2 in immunity tissues 
and organs (lymphonods, thymus, tonsil, and spleen), large intestine, small intestine, and lungs. The western blot and 
real time PCR analysis showed that the proliferation of PEDV was efficiently reduced in overexpressed BST-2 gene in 
Vero cells and increased in interfered BST-2 gene by siRNA in Vero cells. Overexpress truncated BST-2 gene in Vero 
cells, we found that only the BST-2 containing its two membrane anchors could inhibit PEDV proliferation and the 
N-terminal of BST-2 was essential structural domain for activate NF-�B.  

Conclusion  
Our data indicate that BST-2 inhibits PEDV proliferation through inhibit the virus particle release from cell’s membrane by 
its two membrane anchors and activate NF-�B signal pathway by its N-terminal structural domain.  

Keywords: PEDV replication, BST-2 
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p53-induced antiviral response and promote viral replication 
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Introduction  
Nucleoside diphosphate kinase 1 (NME1) is well-known as a tumor suppressor that regulates p53 function to prevent 
cancer metastasis and progression. Transfer of NME1 gene to inhibit cellular metastasis can be a developing manner in 
therapeutic strategies. However, the role of NME1 in virus-infected cells remains unknown.  

Materials and Methods  
A porcine NME1 expressing plasmid was constructed and a NME1 RNA interference method was established. 
Overexpression and knockdown assays were performed to investigate the antiviral effect of NME1 in foot-and-mouth 
disease virus (FMDV)-infected porcine kidney PK-15 cell line. Co-immunoprecipitation assay was performed to explore 
the interaction of FMDV protein and NME1. Luciferase assay was performed to analyze p53-mediated transcriptional 
activity.  

Results  
We showed that NME1 suppresses viral replication in FMDV-infected cells. NME1 enhanced p53-mediated transcriptional 
activity and induction of interferon-inducible antiviral genes expression. FMDV infection decreased NME1 protein 
expression. We measured, for the first time, VP4-induced lysosomal degradation of host protein; VP4 induced 
degradation of NME1, and impaired p53-mediated signaling. 5-Flurouracil-induced upregulation of the antiviral genes, 
ISG20, IRF9, RIG-I, and ISG15 were also suppressed by VP4. VP4 also promoted interaction of p53 with murine double 
minute 2 (MDM2) through downregulation of NME1. VP4-induced reduction of NME1 was not related to the 
well-characterized blocking effect of FMDV on cellular translation. No direct interaction was detected between NME1 and 
VP4. The 15–30 and 75–85 regions of VP4 were determined to be crucial for VP4-induced reduction of NME1. Deletion 
of these VP4 regions also inhibited the suppressive effect of VP4 on NME1-enhanced p53 signaling.  

Conclusion  
These data suggest an antiviral role of NME1 in virus-infected cells and a novel antagonistic mechanism of FMDV that is 
mediated by VP4.  

Keywords: FMDV, NME1, viral replication, p53, antiviral response 
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Introduction  
Porcine epidemic diarrhea virus (PEDV) was first reported in Mexico in July 2013 causing 50–100% mortality rates in 
suckling piglets. Monitoring and maintaining levels of immunity sufficient to protect neonatal pigs is crucial to managing 
sow herds endemically infected with PEDV. PEDV vaccines commercially available boost pre-existing maternal immunity 
from a previous natural infection. In this study, we evaluate a PEDV inactivated vaccine commercialized by Lapisa® S.A. 
de C.V. Pregnant females (n = 15) in the last third of gestation were selected by parity.  

Materials and Methods  
Specifically, 4 negative gilts, 7 sows between 2-4 farrows, and 4 females with 4 or more farrows were included in this 
study. Gilts were serologically negative, while sows were naturally exposed to PEDV approximately 100 days before this 
study. Females were divided in two groups of treatment: vaccinated (n = 15; PEDV inactivated vaccine) and negative 
control (n = 15; saline solution). All vaccinated females received two doses (2 ml/dose) of PEDV inactivated vaccine 
intramuscularly at 6 and 3 weeks pre-farrow (3 weeks between dose). Serum samples were collected from females at 6, 
3 and 1 weeks pre-farrow. Colostrum/milk samples were collected at 12, 24, and 36 hours post-farrow. Serum samples 
from piglets, selected among females at different parities, were collected weakly for 3 weeks after birth to evaluate the 
transference of maternal antibodies. All samples were tested at ISU-VDL using a PEDV whole virus IgG/IgA ELISA. 

Results  
Seronegative gilts did not response well (P>0.05) to vaccination compared to non-vaccinated gilts. However, seropositive 
sows, previously exposed to PEDV, showed significantly higher antibody levels in serum (IgG) and mammary secretions 
(IgA) compared to non-vaccinated control group.  

Conclusion  
Serum and lactogenic antibody levels produced by females in response to vaccination increased with parity. Piglets born 
from vaccinated sows showed higher levels of maternal antibodies (IgG) in serum compared to piglets from 
non-vaccinated sows. Lapisa PEDV inactivated vaccine was able to boost antibody levels in pregnant sows previously 
exposed to the virus. Infectious challenge study is pending to determine whether PEDV maternal antibodies transferred to 
piglets could help in providing protection against PEDV infection.  

Keywords: porcine epidemic diarrhea virus vaccine 
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Expression changes of cytokines mainly present in the small intestine of swine infected by 
porcine epidemic diarrhea virus 
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*Corresponding Author: songqinye@126.com 
 

Introduction  
The study is to understand the effect of PEDV on cytokine expression in pigs. 

Materials and Methods  
Eight 3-week-old piglets were infected orally with PEDV wild strain HBMC/2012 in a dose of 1.5 × 106.6 TCID50 per piglet 
and the negative control of eight piglets were simultaneously treated with cell culture maintenance medium. Differential 
expression genes of cytokines in porcine small intestine and mesenteric lymph nodes were analyzed on day 3 
post-infection (3 dpi) by the gene chip, and the real-time PCR was employed to check the partial genes in differential 
genes. Cytokines in serum were measured by ELISA on 3 and 7 dpi. 

Results  
Based on the gene microarray analysis, the study found eighteen up-regulated cytokine mRNAs including chemokines 
(IL-8, CXCL2, CXCL9, CXCL10, CXCL13, CCL2, CCL3, CCL4, CCL8, CCL19, and CCL23), inflammatory factors (IL-1�/�, 
IL-6, IL-12, and IL-27), transforming growth factor-�1 (TGF-�1), IL-22 and interferon-	 (IFN-	), and two down-regulated 
ones including IL-17� and TGF-�2 in small intestine of PEDV-infected piglets. However, only minor cytoine mRNA 
expression changed in mesentric lymph nodes. Namely, IL-26 increased while IL-4, CXCL11 and CCL21 decreased. 
Moreover, the mRNA expression of partial cytokines of IL-8, CXCL9, CXCL10, CXCL13, CCL2, CCL4, IL-1�/�, IL-6, and 
IFN-	 were further verified by the real-time PCR. Levels of IL-18, CXCL11, CXCL9, MIP-1�/-1� (CXCL4), TGF-�1, 
TGF-�3, and IFN-� increased significantly in serum whereas those of IL6, IL-12, and IFN-� decreased obviously. The 
expression level of IFN-	 had no change.  

Conclusion  
The different cytokine expression profiles among small intestines, mesenteric lymph nodes and serum showed that PEDV 
mainly changed the expression of cytokines in small intestine rather than in the whole system. The function of porcine 
intestinal mucosal immunity could be affected because the expression of IFN-� and IFN-� did not emerge in small 
intestines at the early stage of PEDV infection.  

Keywords: porcine epidemic diarrhea virus, cytokine profile, small intestine, serum 
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Introuction 
Porcine influenza virus is one of the primary RNA viruses that causes respiratory disease and mortalities in farms in 
Mexico and the world and where killed vaccines have proven to be effective. The aim of this study was to evaluate the 
efficacy and impact of a specific strain selected biological vaccine against influenza A virus on the primary swine 
production parameters including mortality rate and daily weight gain (ADG).  

Materials and Methods 
Two treatment (Tx) groups designated as: Tx1 (commercial influenza vaccine): 554 Tx groups of 951 piglets per group; 
Tx2 (strain specific vaccine): 642 Tx groups of 963 piglets per group. Both groups of Tx come from sows vaccinated at 
the 5th and 3rd week pre-farrow. Pigs from each of the 2 sow treatment groups were monitored daily from 21 (weaning) 
to 70 days of age under the same management conditions. Pigs were vaccinated at the 5th week of birth intramuscularly 
with one dose of 2 mLof the same vaccine that was used in the sows. The parameters to be evaluated were initial weight 
at 21 days, percentage of mortality, daily weight gain and final weight at 70 days. Results were analyzed by a SAS 
statistical model to both treatments.  

Results  
We reported a significant decrease on mortality rates and a significant increase on weight gain in pigs vaccinated with the 
specific autogenus biologic compared to pigs that were vaccinated with a commercial vaccine at 70 days of age 
(P<0.001). There was no difference in terms of feed conversion but this was reflected in the daily weight gain.  

Conclusion  
We can conclude that the use of a specific biologic against influenza A virus significantly affected the main productive 
parameters.  

Keywords: vaccine, porcine influenza vaccine  
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Construction of gE gene deletion strain of porcine pseudorabies virus (YF / �gE strain) 
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Introduction 
In order to construct a recombinant virus with deletion of gE gene of pseudorabies virus/Guangdong/Yunfu/2013 strain 
(referred to as PRV YF strain), PRV YF strain genome was used as a template to amplify the left and right arm fragments 
of gE gene (LgE and RgE) by PCR.  

Materials and Methods 
The LgE and RgE fragments were cloned into the pUC19/HE vector to construct the transfer plasmid pUC19/HEK-gE. 
The expression cassette of enhanced green fluorescent protein gene (EGFP) was further cloned into the transfer plasmid 
to construct the transfer plasmid pUC19-gE/EGFP. PK-15 cells were firstly co-transfected with the constructed 
pUC19-gE/EGFP plasmid and the PRV YF strain, and the plaque was screened and purified to obtain PRVYF/�gE/EGFP 
recombinant virus. And then PK-15 cells were co-transfected with pUC19/HEK-gE plasmid and PRVYF/�gE/EGFP 
recombinant virus and the plaque was screened and purified to obtain the PRVYF/�gE recombinant virus.  

Conclusion  
The recombinant virus was the PRVYF strain with gE gene deletions.  

Keywords: pseudorabies virus, deletion of gE gene, homologous recombination 
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Introduction  
In this study, the amino acid sequence of cap protein of PCV2 JM strain was used as a reference sequence. Based on 
the codon bias of Escherichia coli, a nucleic acid sequence encoding PCV2 ORF2 protein was designed.  

Materials and Methods  
Design and synthesize primers at different sections to obtain the full gene sequence of PCV2 ORF2 by using multiplex 
PCR. The ORF2 full-length gene optimized and amplified by using primers with specific restriction sites was connected 
with pET-Sha plasmid after double enzyme digestion. After DH12S strain was amplified, the plasmid was extracted to 
obtain pET-Sha-PCV2 ORF2 expression plasmid. The pET-Sha-PCV2 ORF2 expression plasmid was transformed into 
Escherichia coli BL21 (DE3) competent cells to obtain the E.coli BL21 (DE3) / pET-Sha-PCV2 ORF2 strain (referred to as 
rE.coli-Cap strain).  

Conclusion  
The engineering strain induced by IPTG can express recombinant cap protein efficiently.  

Keywords: porcine circovirus type 2, cap protein, gene synthesis, engineering strain, construction, expression 
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Introduction  
The isolated pseudorabies virus/Guangdong/Yunfu/2013 strain (PRV YF strain) were infected with Vero, ST, PK-15, and 
CEF cells respectively, and their time and features of pathological changes were observed.  

Materials and Methods  
Measure the toxicity and pathogenicity.  

Results  
The results showed that the YF strain could proliferate and cause obvious cytopathic effect on the above 4 kinds of cells, 
which was in line with the herpes virus-related characteristics, especially ST and PK-15 cells producing high virus titer up 
to 108.0 TCID50/ml or more. The strain was highly virulent. When the dose is more than 105.0 TCID50/kg, it will cause the 
death of all Balb/c mice aged 8-10 weeks. When challenged with the dose � 3 × 106.0 TCID50, it will cause morbidity or 
death of more than four fifths of susceptible pigs aged 60 days. 

Conclusion  
Therefore, given that ST cells culture are more convenient than PK-15 cell culture, it is recommended to use ST cells as 
the primary cell line for PRV YF proliferation. YF strain can be used as a virulent challenging strain in the development 
study of inactivated PRV vaccine with variant strain.  

Keywords: porcine pseudorabies virus, YF strain, different cells, proliferation, pathogenicity, determination 
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Introduction  
In order to explore the most suitable immune adjuvant for porcine circovirus type 2 genetic engineering subunit vaccines. 

Materials and Methods  
We conducted a comparative study for white oil adjuvant (water-in-oil adjuvant), ISA 15A adjuvant (oil-in-water adjuvant), 
ISA 201 adjuvant (water-in-oil-in-water emulsion adjuvant) and a novel micro-emulsion adjuvant.  

Results  
The results showed that the vaccine produced by the new micro-emulsion water adjuvant was stable in physical 
properties, easy to be injected and easy to be absorbed, the side reaction was small, the safety and the immune efficacy 
were good, and the comprehensive evaluation effect was better than the other three kinds of candidate adjuvants 
vaccine.  

Conclusion  
Therefore, a novel microemulsion adjuvant was selected as an adjuvant for porcine circovirus type 2 genetic engineering 
subunit vaccines.  

Keywords: porcine circovirus type 2, subunit vaccine, immune adjuvant, selecting 
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Introduction  
In order to verify the quality level ofporcine circovirus type 2, mycoplasmal pneumonia of swine vaccine, inactivated 
(Strain JM + Strain M1203), which developed by Guangdong Wens Dahuanong Biotechnology Co., Ltd. (DHN), a study 
was conducted to compare the safety and immune efficacy of the combined inactivated vaccine with commercially 
available porcine circovirus type 2 inactivated vaccine and porcine mycoplasma pneumonia inactivated vaccine.  

Results  
The results showed that there was no significant difference in the safety and efficacy of the three vaccines, which proves 
that the combined inactivated vaccine developed by DHN meet the qualify standard of the single vaccine in the market. 
And, the recommended immunization dose of this combined vaccine is only 1.0 ml/pig, which is only half of the 
recommended immunization dose for similar vaccines on the market. At the same time, the product is capable of 
preventing two kinds of diseases by only one injection, greatly lowering the cost of vaccine and immunological stress and 
reducing the labor force.  

Conclusion  
It is a vaccine that is worth popularizing and applied to prevent mycoplasma pneumonia (swine asthma) and PCV2 
infection-induced diseases.  

Keywords: PCV2+PMS combined, inactivated vaccine, commercially available single vaccine, comparison 
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Introduction  
In order to analyze the variation of epidemic strains of porcine epidemic diarrhea virus (PEDV) in China in 2017. 

Materials and Methods  
The S1 gene amplification and sequencing was carried out for samples of suspected porcine epidemic diarrhea from 
different regions by comparative analysis with PEDV reference sequence. 

Results  
The results showed that only one out of 45 strains had similar S1 sequence to cv777, and was in the same group with 
vaccine strains cv777 and DR13. The other 44 strains had insertions and deletions of basic group at the same position in 
S1 sequence compared with cv777, and were in the same group with the domestic PEDV epidemic strains (HuN, 
AH2012, etc.) in recent years, with the S1 sequence homology of 95.1%-99.6%. Comparing the S1 sequence of 44 
strains, some of the strains had insertions and deletions of basic group at different positions.  

Conclusion  
This shows that in 2017, the prevalence of PEDV in our country has mutated to a greater degree than the vaccine strains. 
The S1 gene of some porcine epidemic diarrhea virus has shown different variations from previous studies, indicating that 
it is imminent to develop a targeted, safe and efficient PED vaccine.  

Keywords: porcine epidemic diarrhea virus (PEDV), S1 gene, genetic variation 
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Introduction  
Hybrid wild boars husbandry is an important part of livestock production in northeast China. However, the current disease 
situation of this kind of pig is largely unknown since lack of the disease surveillance. To obtain the epidemiological 
information, this study was conducted to understand the prevalence of several important viral diseases in hybrid wild boar 
population in Northeast China.  

Materials and Methods  
Between September 2015 to December 2016, 169 blood and 61 tissue samples were collected from healthy hybrid wild 
boars in Jilin province, Inner Mongolia and Heilongjiang province. The antibodies against African swine fever virus 
(ASFV), classical swine fever virus (CSFV), porcine reproductive and respiratory syndrome virus (PRRSV), pseudorabies 
virus (PRV), porcine circovirus type 2 (PCV2) and Japanese encephalitis virus (JEV) and the viral nucleic acids of these 
viruses were detected.  

Results  
In results the antibodies against all five viruses, except for ASFV, were positive in ELISA, and seropositive rate of PCV2 
was the highest (87.2%-100% in different farms). In RT-PCR or PCR detections, only PCV2 was detected with 33% 
(76/230) positive rate, indicating that the PCV2 infection was widespread in hybrid wild boars. Among 76 positive samples, 
15 representative isolates were phylogenetically analyzed based on ORF2 sequence and the result showed that these 
PCV2 isolates were clustered into 2a, 2b, and 2d, with nucleotide and deduced amino acid homology being 88.5%-100% 
and 88.1%-100%, respectively.  

Conclusion  
This study has provided the first epidemiological knowledge of major viral diseases in the unmanaged hybrid wild boar 
population, indicating that the hybrid wild boars in Northeast China have a high risk of exposing to the viral diseases 
which are widely prevalent in domestic pigs in China. The results also suggest that hybrid wild boars may bridge the 
transmission of viral diseases between domestic pigs and forest wild boars. Therefore the surveillance and control 
measures should be established to prevent forest wild boars from being natural reservoirs of the diseases.  

Keywords: hybrid wild boars, viral diseases, serologic and molecular survey, northeast China 
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Intrduction:  
Viral infections are of major importance for the pig industry, causing not only severe disease and sometimes death but 
also subclinical infections that can have huge economical consequences. It is becoming evident that it is often not “one 
virus one disease” but a number of factors, including multiple microorganisms, that in one way or the other act together to, 
for example, create a specific clinical picture.  

Materials and Methods  
The use of viral metagenomics and high-throughput sequencing have allowed us to identify all present viruses in a 
particular sample/environment simultaneously as well as identify novel/previously undescribed viruses. In this study, we 
have used this technology to characterise the virome of respiratory pigs as well as of specific pathogen-free (SPF) pigs. 
Tonsil samples from eight healthy and eight SPF pigs was used for this purpose and through Ion 5SXL sequencing and 
bioinformatics analysis the presence of a large number of vertebrate viruses, both DNA and RNA viruses were detected.  

Results  
In total, viruses from eight families were identified and in a majority of these families not only one but several different 
genus were recovered. Members of the Adenoviridae and Picornaviridae family could be detected in all or in nearly all 
pigs, while other families such as Circoviridae and Caliciviridae were less common. Many of the viruses identified have 
not previously been characterised in Sweden. We also discovered parvoviral reads showing very high sequence 
divergence to any previously described member of this family. 

Conclusion  
In conclusion, this study showed a high co-infection rate in both SPF and respiratory pigs. Certain viruses seem to be 
present in most pigs while others in just a few. A number of these viruses have, through this study, been genetically 
characterised, however, to understand their potential role in health and disease further biological studies are needed.  

Keywords: viral metagenomics, specific pathogen free pigs, respiratory, high-throughput sequencing 
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Introduction  
Since the implementation of nationwide vaccination with C strain, classical swine fever (CSF) has been effectively 
controlled without large scale outbreak for at least 20 years, but sporadic onset is still present in many regions in China, 
which is still a heavy burden for Chinese pig industry. The circulation of 4 CSFV subgenotypes (2.1, 2.2, 2.3, and 1.1) 
was reported between 1990 and 1999 in the country with 2.1 and 2.2 being major subgenotypes.  

Results  
Present study using strains collected between 2000 and 2016 demonstrated that subgenotype 2.1 is predominant, 
showing significantly genetic diversity than other subgenotypes, which could be divided into at least ten 
sub-subgenotypes from 2.1a to 2.1j based on phylogenetic analysis using partial (190 nt) or full E2 gene sequences. 
Except for 2.1d circulating in India, 9 sub-subgenotypes are present in China with some of them closely related to isolates 
from Europe and other Asian countries. Of these, 2.1b, 2.1c, 2.1h, 2.1i, and 2.1j are widely prevalent.  

Conclusion  
To control the disease, chinese government (Ministry of Agriculture) has launched its national plan to start the elimination 
of CSF in breeding pig farms and selected administrative regions in 2017.  

Keywords: China, classical swine fever virus, molecular epidemiology, CSF control 
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Introduction  
Porcine circovirus 2 (PCV2) is the major causative agent of porcine circovirus associated diseases (PCVD), which 
caused severe economic losses to pig industry in the world. Since its first identification in China in 2000, PCV2 circulating 
in the country has been classified into three major genotypes, PCV2a, b and d. Most recently, PCV3 has been detected 
from clinical cases of porcine dermatitis and nephropathy syndrome (PDNS), reproductive failure, respiratory diseases 
and systematic inflammation.  

Materials and Methods  
To further investigate the time of introduction of PCV2 and PCV3 in China, 200 historical clinical pig tissue samples 
collected in 29 provinces between 1990 and 1999 were detected by PCR, which resulted in identification of 39 PCV2 and 
13 PCV3 strains. 

Results  
These strains were from the samples of 1996 and 1999, indicating that the pathogens were introduced into China earliear. 
Phylogenetic analysis based on ORF2 nucleotide sequences showed that 32 of the 39 PCV2 were PCV2a, while the 
remaining 7 strains formed a new lineage different from those reported previously, therefore named tentatively as PCV2f. 
Furthermore, PCV3 strains obtained in this study shared 96.6%-99.7% ORF2 and 97.1%-99.4% full genome sequence 
identities with all available reference strains from China and other countries, indicating the genetic stability of PCV3 in 
China within the past 20 years.  

Conclusion  
The present study has tracked PCV2/PCV3 infection in China back to 1996.  

Keywords: PCV2a, PCV2f, PCV3 
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Introduction  
Classical swine fever (CSF) is a highly contagious swine infectious disease and causes significant economic losses for 
the pig industry worldwide. The objective of this study was to determine whether small molecule metabolites contribute to 
the pathogenesis of CSF.  

Materials and Methods  
Briefly, serum metabolomics of CSFV Shimen strain-infected piglets were analyzed by ultraperformance liquid 
chromatography/electrospray ionization time-of-flight mass spectrometry (UPLC/ESI-Q-TOF/MS) in combination with 
multivariate statistical analysis.  

Results  
In CSFV-infected piglets at days 3 and 7 post infection changes were found in metabolites associated with several key 
metabolic pathways, including tryptophan catabolism and the kynurenine pathway, phenylalanine metabolism, fatty acid 
and lipid metabolism, the tricarboxylic acid and urea cycles, branched-chain amino acid metabolism, and nucleotide 
metabolism. Several pathways involved in energy metabolism including fatty acid biosynthesis and �-oxidation, 
branched-chain amino acid metabolism and the tricarboxylic acid cyle were significantly inhibited. Changes were also 
observed in several metabolites exclusively associated with gut microbiota.  

Conclusion  
The metabolomic profiles indicate that CSFV-host gut microbiome interactions play a role in the development of CSF.  

Keywords: metabolomic profiling, UPLC-MS, CSFV, metabolite 
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Introduction  
Porcine diarrhea diseases caused by coronaviruses, especially by porcine epidemic diarrhea virus (PEDV), result in 
significant losses to the world’s pork industry. Understanding the molecular pathogenesis and identifying viral antagonists 
of innate immunity are critical for developing effective preventive strategies. We previously reported that murine 
coronavirus nonstructural protein 15 (nsp15) mediates the evasion of host antiviral defenses through its 
endoribonuclease (EndoU) activity. In this study, we aimed at determining the role of EndoU in antagonizing the type I 
interferon (IFN) response during PEDV infection.  

Materials and Methods  
To investigate the replication and kinetics of interferon activation of PEDV, we used reverse genetic to generate an 
infectious clone of PEDV-Colorado strain (icPEDV) and a virus containing a mutation that inactivates the catalytic activity 
of the PEDV endoribonuclease activity of nsp15 (EndoU-deficient virus, icPEDV-deEndoU). The genomes of both 
icPEDV and icPEDV-deEndoU were confirmed by Illumina high throughput sequencing. The viruses were characterized 
in Vero cells and porcine alveolar macrophages (PAMs) for their growth kinetics and the activation of IFN responses, 
respectively.  

Results  
We successfully generated an infectious clone of PEDV-Colorado strain and rescued an EndoU-deficient PEDV strain. 
Both icPEDV and icPEDV-deEndoU propagated efficiently in Vero cells with similar growth kinetics. Interestingly, 
infection of primary PAMs with icPEDV-deEndoU resulted in robust induction of IFN compared to icPEDV infection. 
These results demonstrate that the virus-encoded EndoU activity is not required for PEDV replication in immortalized 
cells, but mediates the suppression of type I IFN response in infected-macrophages.  

Conclusion  
PEDV-encoded EndoU is a critical component for antagonizing the host innate response in macrophages.  

Keywords: porcine epidemic diarrhea virus, coronavirus, endoribonuclease, nsp15, interferon 
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The study on rising consumption of E0 antibody artificial infected CSFV 
 
Zunbao Wang, Junhui Li*, Sun He* 
Vaccine R D Center, Tecon Bio-technology Co,. LTD,Urumqi, China 
*Corresponding Author: 289593236@qq.com 
 

Introduction  
At present, the C-strain vaccine was used to prevent swine fever virus in China, which can’t distinguish swine antibody is 
vaccine produced or wild virus infection. Swine fever E2 subunit vaccine has good safety and immune efficacy, and can 
be used for pregnant sows provide high maternal antibody levels for offspring. In addition, the antibody of pigs after 
supporting the use of CSFV E2 and E0 antibody detection kit can be infected and vaccinated, the purification for 
large-scale pig farms swine fever virus may bring.  

Materials and Methods  
In this study, 4-5 week old healthy susceptible piglets (CSFV E0 and E2 antibody double negative) were randomly divided 
into three groups, 5 pigs in each group, the first group of immune E2 protein of classical swine fever virus recombinant 
virus inactivated vaccine (referred to as E2 subunit vaccine of classical swine fever), second groups of immune C-strain 
vaccine group, third as a control group, a free 21 day after two free, two free 14 days after artificial infection of Shimen 
strain standard virulent poison attack regularly after determination of E0 antibody, E0 antibody analysis before and after 
challenge fluctuating rules.  

Results  
The C-strain vaccine in pigs before attacking poison E0 antibodies were positive (not less than 40% PI), immune swine 
fever E2 subunit vaccine of porcine E0 antibodies were negative. After inoculation, the control group all died within 16 
days which did not detect the E0 antibody. Two immunized groups were positive for E0 antibody in pigs. 80 days after 
inoculation, lapinized vaccine group E0 antibody were positive, but E2 subunit vaccine group of 1 pigs was negative. E2 
subunit vaccine group E0 antibody positive rate gradually decreased to 178 days after inoculation, E0 antibodies were 
negative, but the Lapinized vaccine group E0 antibody rate is still 100%; 206 days after inoculation, E2 subunit vaccine 
group to keep the whole antibody negative, lapinized antibody is still all positive, the individual PI showed a decreasing 
trend. 

Conclusion  
The results of this study suggest that E2 subunit vaccine is an effective tool in the area of infection disease purification of 
swine fever.  

Keywords: classical swine fever, E0 antibody, E2 subunit vaccine 
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Efficacy of the classical swine fever E2 subunit vaccine in experimentally infected pigs 
 
Zunbao Wang, Junhui Li*, Sun He* 
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Introduction  
The classical swine fever E2 subunit vaccine is a genetically engineered vaccine based on baculovirus-expressed E2 
glycoprotein of classical swine fever virus, which mixed with the oil adjuvant in proportion to emulsify. It could differentiate 
infected from vaccinated animals, helps to purification of classical swine fever in pig farm. In This study, the reliable 
safety and immune protection of vaccine were confirmed by artificial infection CSFV.  

Materials and Methods  
28-35-day-old CSFV negative piglets were randomly divided into 3 groups of 5. The first group piglets injected classical 
swine fever virus E2 subunit vaccine, 2 mL/head. The second group piglets injected Hog cholera Virus lapinized Chinese 
strain, 2 mL/head. The third group piglets served as the control group. Two weeks after the second vaccination, all pigs 
were challenged with CSFV strain Shimen, examined daily by clinical inspection for signs of CSF and body temperature 
determination in 16 days. 

Results  
The results showed that non-vaccinated piglets displayed CSF-typical clinical signs, deaths and pathological lesions, 
such ashigh body temperature, loss of appetite, constipation and diarrhea alternating. Immunized piglets survived all and 
exhibited no obvious symptoms of CSF. No remarkable pathological changes were observed in their internal organs. 
Blood samples were collected every two days in order to measure CSFV viral load. Control piglets continued fever, 
temperatures rose up to 42.0  while immunized piglets were not elevated more than 40.0 .The viral load in Real-time 
PCR analysis results showed that trace virus were detected only within 6 days after the attack poison in E2 subunit 
vaccine group (no higher than 0.1 copy/�L) and other monitoring stations were not detected virus; In Hog cholera Virus 
lapinized Chinese strain group, virus were detected in each monitoring, but the content was not higher than 1.5 copy/�L. 
In the control group, virus could be detected in each monitoring, detection from 856 up to 16902 copies/�L after poison 
attack.  

Conclusion  
These results indicate that the efficacy of E2 subunit vaccine was equivalent to modified live vaccine, which could provide 
reliable immune protective effect for target animals.  

Keywords: swine fever virus, protective effect, subunit vaccine 
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Baculovirus expression and immunogenicity analysis of a truncated HA protein from the 
swine influenza virus H1N1 
 
Guifang Fan, Houxing Xu, Lili Zhu, Wenbo Song, Bin Wu* 
State Key Laboratory of Agricultural Microbiology; Key Laboratory of Preventive Veterinary Medicine in Hubei Province; 
College of Veterinary Medicine, Huazhong Agricultural University, Wuhan 430070, China 
*Corresponding Author: wub@mail.hzau.edu.cn 
 

Introduction  
Swine Influenza virus (SIV) is a major respiratory pathogen that causes significant morbidity in swine herds across the 
world. Hemagglutinin (HA) is the most important protective antigen in SIV. We employed a Bac-to-Bac baculovirus 
expression system to express the truncated HA protein, aiming to lay the foundation for the development of a swine 
subunit vaccine and clinical diagnostic.  

Materials and Methods  
pFastBac HTB vector containing the signal peptide and ectodomain of SIV HA gene was constructed (pFastBac-HA). And 
then pFastBac-HA was transformed to DH10Bac competent cells for generating recombinant bacmid (rBac-HA). The 
verified bacmid was transfected to Sf9 insect cells. Hereafter, Sf9 cells were used for optimizing expression of the 
recombinant protein. IFA, SDS-PAGE and Western blot were used to identify the recombinant HA protein. The 
immunogenicity of the recombinant HA protein were evaluated by HA specific antibody production.  

Results  
The result of SDS-PAGE and Western blot showed that the recombinant protein could be expressed both in the culture 
supernatant and in the Sf9 cells. Secreted protein was in glycosylated form, however, most protein located in cells was in 
non-glycosylated form. In addition, as the infection dose increased, the production of HA protein increased until infected 
with 10 MOI. Immunization of BALB/c mice with the recombinant protein showed that the protein could induce a high level 
of specific antibodies in mice.  

Conclusion  
SIV HA was expressed successfully in the Bac-to-Bac baculovirus expression system. The recombinant protein can react 
with anti-SIV hyperimmune serum and induce immune responses in the mouse model, which laid the foundation for 
clinical swine flu diagnosis and development of swine influenza subunit vaccine.  

Keywords: swine influenza virus, HA gene, expression, immunogenicity 
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Development of chemiluminescence immunoassay for detection of antibodies against 
classical swine fever virus 
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Introduction 
Classical swine fever (CSF) is a highly fatal and contagious disease in swine which is caused by classical swine fever 
virus (CSFV). CSFV antibody can be detected by neutralisation tests and enzyme-linked immunosorbent assay (ELISA). 
ELISA is the most popular assay to detect CSFV antibody. Commercial ELISA kits mainly developed based on indirect 
ELISA and blocking ELISA principles. They are time-consuming (about 3 hours) including at least two steps reactions. In 
order to simplify the detection of CSFV antibody, competitive mAb and chemiluminescence substract are used to develop 
kit to detect CSFV antibody.  

Materials and Methods  
The E2 recombinant protein of CSFV and HRP-labeled E2 monoclonal antibody are provided by China Institute of 
Veterinary Drug Control (IVDC).The luminous plates were purchased from Thermo Fisher Scientific(America) and the 
luminometer was purchased from Autobio Engineering Co., Ltd (Zhengzhou, China). E2 protein and E2 McAb which is 
labeled with HRP were diluted serially to find the right concentrations. The reference positive serum of CSFV was diluted 
serially to prepare the standard samples to draw standard curve which was used to quantify the CSFV antibody. In 
addition, the specificity, sensitivity and coincidence rate were determined. 

Results  
After optimization, the CLIA method is established and the operation time is less than 1 hour; the specific test proves that 
the method is very specific and has no cross reaction with positive serums of related virus diseases; the sensitivity test 
proves that the sensitivity of CLIA method reaches 1:28; the coincidence between CLIA and FVNT is 95.4%.  

Conclusion 
From the results above, CLIA method is easy to operate and timesaving with high specificity and sensitivity. Coincidence 
rate is higher than commercial kits.  

Keywords: classical swine fever, antibody 
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A modified C-strain that improves its immuno-protection against the field strain of classical 
swine fever virus 
 
Tong Cao, Xun Liao, Zuohuan Wang, Shengnan Zhang, Xiaoye Li, Weihuan Fang* 
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*Corresponding Author: whfang@zju.edu.cn 
 

Introduction 
Recent studies show that classical swine fever virus (CSFV) populations in the field have switched from group 1 (vaccine 
C-strain) to group 2, and chronic or atypical form of the disease is common in vaccinated pigs. Envelope glycoprotein E2 
of CSFV is the major antigen that induces neutralizing antibodies and confers protection against CSFV infection. There 
are three hypervariable antigenic regions (HAR1, HAR2 and HAR3) of E2 that are different between the vaccine C-strain 
and group 2 clinical isolates. This study was aimed to characterize the antigenic epitope region recognized by monoclonal 
antibody 4F4 (mAb-4F4) that is present in the group 2 field isolate HZ1-08, but not in the C-strain, and examine its impact 
on neutralization titers when antisera from different recombinant viruses were cross-examined.  

Results  
Indirect ELISA with C-strain E2-based chimeric proteins carrying the three HAR regions showed that the mAb-4F4 bound 
to HAR1 from HZ1-08 E2, but not to HAR2 or HAR3, indicating that the specific epitope is located in the HAR1 region. Of 
the differences of 6 major residues between C-strain and field isolates, Glu713 in the HAR1 region of strain HZ1-08 is 
critical for mAb-4F4 binding either at the recombinant protein level or using intact recombinant viruses carrying single 
mutations. C-strain-based recombinant viruses carrying HAR1 from strain HZ1-08 remained non-pathogenic to pigs and 
induced good antibody responses. By cross-neutralization, we observed that the anti-C-strain serum lost most of its 
neutralization capacity to RecC-HZ-E2 and QZ-14 (subgroup 2.1d isolate in 2014), and vice versa. More importantly, sera 
from RecC-HAR1 virus remained competent in neutralizing RecC-HZ-E2 and QZ-14 strains without compromising the 
neutralization capability.  

Conclusion  
Thus, we propose that chimeric C-strain carrying the HAR1 region of field isolates is a good vaccine candidate for 
classical swine fever.  

Keywords: classical swine fever virus, epitope mapping, chimeric viruses, neutralization antibody 
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Introduction  
Influenza is a common and contagious viral respiratory disease caused by influenza A, B, C, and D viruses (IAV, IBV, ICV, 
and IDV). The main purpose of this study is to develop a multiplex real-time RT-PCR assay for simultaneous detection 
and differentiation of IAV, IBV, ICV, and IDV. 

Materials and Methods  
Primers and probes were designed based on all complete and near-complete sequences of the M segment of IBV and 
ICV, and the PB1 segment of IDV from human and animals that are available in GenBank. The IAV primers and probes 
were adopted from the USDA and CDC recommended real-time RT-PCR assays that are currently in use. An internal 
control targeting the host housekeeping18S rRNA gene was included to improve the assay accuracy by reducing 
false-negative results.  

Results  
The in silico analysis indicated high strain coverages for the assays of IBV at 97.9% (6456/6593), ICV at 99.5% (185/186), 
and IDV at 100% (29/29). Plasmid DNA, in vitro transcribed RNA, and viral RNA from virus isolates were used for 
analytical validation and clinical samples were used for diagnostic validation. Results demonstrated that both the singular 
and multiplex assays are highly sensitive and specific in the detection and differentiation of target influenza viruses 
without cross-reactivity among different types of influenza viruses and other common swine and bovine pathogens. The 
limit of detection was approximately 10 copies for each target. Reliable Ct cutoff values for influenza virus diagnosis were 
established and defined as: Ct �36 is positive, Ct 36-39 is weak positive or suspected infection, and Ct >39 is negative.  

Conclusion  
In conclusion, we have developed a highly multiplexed (5-plex), low-cost, specific and accurate one-step real-time 
RT-PCR assay, which will greatly facilitate the detection and differentiation of influenza A, B, C, and D viruses 
simultaneously, along with an internal control, in a single reaction for influenza diagnosis and surveillance purposes. To 
the best of our knowledge, this may be the first 5-plex real-time PCR assay that has been developed and validated so far 
for the diagnosis of human and animal pathogens.  

Keywords: influenza virus, swine, multiplex, real-time PCR 
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Comparative evaluation of Ingelvac CircoFLEX® with local PCV2 vaccines 
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Introduction  
Ingelvac CircoFLEX® is one of several PCV2 vaccines available for pork producers in China. The objective of this 
negative controlled, blinded efficacy study was to evaluate vaccine efficacy of three different PCV2 vaccines under 
Chinese field conditions. Individual pig was the experimental unit, and ADG was the primary parameter.  

Materials and Methods 
920 Piglets were tagged, weighed and vaccinated after weaned on average of 21 days age. Pigs were co-mingled after 
vaccination. 230 piglets were vaccinated with Ingelvac CircoFLEX (1 mL), 230 piglets were injected with local vaccine I (2 
mL), 230 piglets with another local vaccine II (1 mL), 230 pigs of non-vaccinated control group were injected with 1mL 
saline. The off-test was implemented before pigs were sold to market for final weight to calculate ADG. Total trial days 
from starting weight at 21 days of age to final weight before market were about 164 days. Serum and oral fluids were 
collected at 5 time points during the trial to test the presence of PCV2. In this study, two local vaccines were included to 
evaluate both biologic efficacy and economic benefit indicated by Average Daily Gain as the primary parameter.  

Results  
There was PCV2 presence in the serum detected by PCR test during the trial. No significant difference showed in 
mortality among groups. In comparisons, ADG of Ingelvac CircoFLEX® (ADG of CircoFLEX® was 780.43 g) showed 
significant difference compared with other three groups (P<0.05) (ADG of two local vaccine groups were 761.25 g and 
754.90 g separately, and ADG of control group was 751.22 g). There was no significant difference between both local 
vaccines and non-vaccinated group(P>0.05). From histogram of ADG, we can see Ingelvac CircoFLEX® group had the 
highest ADG shown.  

Conclusion 
The study was conducted from June to November 2017. Respiratory disease challenge was lower compared to winter. 
So the mortality from wean to market was relatively low. PCV2 challenge exposure was established at this farm. The 
non-PCV2 vaccinated control group D had significantly lower ADG compared to group A (Ingelvac CircoFLEX®). Pig 
vaccinated with Ingelvac CircoFLEX® showed significant higher ADG compared to two local vaccines and NVC group.  

Keywords: PCV2, mortality, ADG  
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Introduction 
Porcine circovirus type 2 (PCV2) is endemic in swine herds. The objective of this study was to compare the efficacy of a 
PCV2 vaccine, Ingelvac CircoFLEX® (Boehringer Ingelheim), when given at full or half dose.  

Materials and Methods  
A total of 2,600 piglets were included in this study. Group A was vaccinated at full dose of Ingelvac CircoFLEX® following 
label recommendation; group B was vaccinated at half dose (off-label use); and group C was treated with PBS as control.  

Results  
Piglets vaccinated with full dose gained significantly higher weight (2.26 kg) than control group, and 0.41 kg more weight 
than half dose group. Day 21-70 mortality rate was not affected by treatment. After the implementation of this vaccination 
program the whole herd FCR decreased from 3.56 to 3.36, and average piglet live born number increased from 10.51 to 
10.78. Ingelvac CircoFLEX administered to piglets at 2 weeks of age improved the ADG during nursery. Piglets 
vaccinated with a full dose had a higher weight gain over the trial period compared to piglets vaccinated with a half dose. 
It is well established that PCV2 vaccination of piglets improves ADG and reduces mortality at the late growth stage.  

Conclusion  
The present study demonstrates that full dose vaccination with Ingelvac CircoFLEX significantly improved also nursery 
pig performance.  

Keywords: PCV2, vaccine, half dose 
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Elimination of Mycoplasma hyopneumoniae by Vetmulin® in a Danish multiplier herd 
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Introduction  
A modified elimination protocol of Mycoplasma hyopneumoniae (M. hyo) compared to the method described by 
Zimmermann, W. 1989 is reported.  

Materials and Methods  
900 Danbred sows and 350 Danbred gilts were planned eliminated for M. hyo. The herd is located at Site 1 (Sows), site 2 
(7-30 kg weaners), site 3 (gilt rearing). Barrows are sold. The sanitary status was red SPF (but positive for M. hyo). 
Clinical inspection and serological monitoring according to the SPF Scheme is performed monthly. Herd flow is site 1>site 
2>site 3. 200 gilts for restocking were treated separately at site 3. Sows and gilts were medicated with Vetmulin® 10% 
oral granules in the feed at 6 mg/kg bodyweight for 14 days without piglet free interval. Ill sows and non-eaters were 
injected with Vetmulin 162 mg/ml or euthanized. Piglets born during the medication period were injected every Tuesday 
for 5 weeks with tulathromycin 25 mg/ml. Small and unthrifty piglets euthanized to minimize cross fostering. All piglets 
born before or during the medication period were weaned off site. A contamination barrier was made between sectionized 
farrowing rooms. Site 2 and site 3 was emptied, cleaned and disinfected before receiving piglets born after the 
elimination.  

Results  
M. hyo was surveyed by 20 samples from gilts, minimum 16 weeks of age, born after the elimination for 6 months at site 
1.  

Conclusion  
M. hyo is surveyed monthly by 20 samples both at site 1 and site 3. 480 seronegative samples have been obtained since 
the elimination start. The herd is still free of M. hyo.  

Keywords: Tiamulin, Vetmulin, Mycoplasma hyopneum 
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Introduction  
Cytoisospora suis is an Apicomplexa that causes diarrhea in suckling piglets, and could be controlled with toltrazuril and 
sanitary practices. The aim of this study was to determine the interaction between epidemiological risk factors and C. suis 
infection.  

Materials and Methods  
The research was carried out in sixty-seven intensive swine herds in 2016. The investigation was conducted on three 
types of farms: small (>150 sows), medium (150-500 sows) and large (<500 sows); with different types of floor in 
farrowing room (plastic, solid and mixed) and health programs. For parasitic determination fecal samples were collected 
in 10% of the litters of each farm. All samples were cultured at room temperature in 2.5% potassium dichromate solution 
for 24 h, and then a centrifugation-flotation technique using a sugar-salt solution was used. The results were analyzed 
using a Multivariate Method by Multiple Correspondence (MCA) to establish interactions between the variables studied.  

Results  
C. suis was found in 55 of 67 farms examined (82.1%). In the MCA three resulting classes were obtained, and it is 
observed that third class resulted with eleven negative values, which indicates that there was a statistical association (P < 
0.05) between the absence of infection and this class. In the two-dimensional maps, associations between the qualitative 
variables and the farms were observed with 64.5% of the variability associated with the qualitative variables studied. In 
this case, farms that were negative were found in fourth quadrant and associated with fixed veterinary assistance, use of 
glutaraldehyde, protocol 1 and good hygiene, as well as plastic floors and large size. In quadrants I, II and III, positive 
farms were found and associated to the categories found in classes 1 and 2 of the MCA.  

Conclusion  
The results of this investigation demonstrate that the existing interactions between some epidemiological risk factors and 
protozoan could be used to establish control programs for Neonatal Porcine Cystoisosporosis.  

Keywords: Coccidias, epidemiological, farms, porcine, protozoan 
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Introduction 
Porcine respiratory disease complex (PRDC) is regarded as an important disease affecting pig production in Korea. 
Recent studies have suggested that oral fluid (OF) method is useful for detecting various respiratory pathogens at herd 
level in America and Europe. The aim of study was to survey the prevalence of 8 major PRDC pathogens at herd and 
farm level of Korea by OF method and to investigate the correlation among them. 

Materials and Methods  
8 PRDC causative agents selected for the study were: Actinobacillus pleuropneumoniae (AP), Pasteurella Multocida (PM), 
Streptococcus suis (SS), Haemophilus parasuis (HP), Mycoplasma hyopneumonae (MHP), Mycoplasma hyorhinis (MH), 
porcine reproductive and respiratory syndrome virus (PRRSV) and pocine circovirus type 2 (PCV2). 214 herds from 56 
commercial farrow-to-finisher farms in Korea were subjected to rope sampling. Samples were collected from pigs of 3 to 
26 weeks without any respiratory signs. 16 OF samples were taken once on each herd. Reverse transcription polymerse 
chain reaction (RT-PCR) or conventional PCR was performed to detect the pathogens. 

Results  
Data were analyzed both at herd and farm levels statistically. The prevalence of 8 microorganisms and multiple infection 
rates at farm level were high. The positive rates of MHP and PCV2 grew with increasing age, while SS showed the 
opposite tendency. Seven pairs among 37 different pair combinations assessed showed statistically significant 
correlations.  

Conclusion  
In conclusion, this is the first investigation presenting high rates of coinfection with mixed PRDC pathogens by OF 
method in Korea. OF method could be a feasible way to detect various porcine respiratory pathogens and, therefore, 
could complement current monitoring system for respiratory diseases in the swine industry.  

Keywords: PRDC, pathogens, oral fluid, survey, Korea 
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Introduction  
Denagard® is a pleuromutilin antibiotic registered for the treatment of enteric and respiratory diseases associated with 
Brachyspira spp, Lawsonia intracellularis and Mycoplasma hyopneumoniae. The objective of the work was to compare 
the pharmacokinetics (PK) of tiamulin (Denagard® - Elanco AH) ileum contents concentration (ICC), to relate this to 
intracellular MICs (iMICs) against Lawsonia intracellularis (LI) derived from laboratory studies (pharmacodynamics - PD) 
and evaluate the clinical efficacy of the drug when administered in drinking water in an artificial infection study.  

Materials and Methods  
Pharmacokinetics: The tiamulin (TIA) ICC was estimated using a PK model based on the tiamulin colon contents (CCC) 
concentration published following tiamulin water medication at 60ppm. Pharmacodynamics.The iMICs were derived from 
studies in which isolates of LI from Brazil and Thailand grown in McCoy murine fibroblast-like cell cultures were tested. 
Challenge study. An artificial infection study was carried out. The pigs were medicated with denagard via drinking water 
at 60ppm for 5 days, when animals in >60% of all pens were showing clinical signs of ileitis. LI challenge strain N343: 
MIC=0.25μg/mL.  

Results  
Pharmacokinetics.The CCC was recorded at 2.16μg/g and the estimated ICC was calculated at 29% of the 
CCC=0.63μg/g. Pharmacodynamics.The iMIC of tiamulin against LI was 0.125μg/ml (Brazil strain) and 0.125-0.25μg/mL 
(Thai strain). Challenge study.In the artificial infection study the clinical signs disappeared by day 3 in the treated pigs. 
Gross lesions in the ileum were significantly reduced from 50% (UC) to 8% in treated pigs and the microscopic lesions 
from 82% to 7%, respectively.  

Conclusion  
Effective tiamulin ileum concentrations are achieved by water medication. Using the ICC and iMIC of tiamulin give good 
correlation for the prediction of the efficacy for the treatment of ileitis in the case of a treatment dosage at 60ppm (8mg/kg 
bw).  

Keywords: PK/PD, tiamulin, ileitis 
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Introduction  
Actinobacillus pleuropneumoniae (APP) is one of the most important bacterial respiratory pathogens in pigs. So far 15 
serotypes and two biovars of APP with different pathogenicity are described. Identification of the causative serotype is 
very important, for treatment and prevention, and for epidemiologic monitoring of the serotypes present in the country and 
wide regions. The present study was conducted to get actual information on the prevalence of APP serotypes in Serbia.  

Materials and Methods  
A total of 58 isolates of APP isolated from lung tissue samples originating from dead swine with 14 farms (minimum three 
samples per farm) were analyzed for their serotype by multiplex PCR testing based on APX genes according to the 
protocol described by Rayamajhi et al, 2005.  

Results  
From the analyzed isolates, APP serotypes 1 (5.17%), 2/8 (63.7%), 3 (6.89%), 5ab (5.17%), 6 (10.3%), 7 (3.44%) and 
9/11 (6.89%) were identified by using PCR. Serotype 2/8 is the dominant APP identified in the examined population 
63.7%, on seven farms was found as the only serotype, and on two farms was found along with serotype 3 and on one 
farm along with serotype 7. The next most prevalent serotypes were 6, 3 and 9/11 (24.1%) where the serotype 6 was 
found on two farms, the serotype 3 on two farms together with the serotype 2, and the serotype 9/11 on one farm along 
with serotype 1. The serotype 5ab was found on one farm. APP serotype 2 is the predominant serotype in Serbia, while 
the prevalence of other serotypes is significantly lower or is sporadic. All identified serotypes were associated with fatal 
fibrinohemorrhagic and necrotizing pneumonia.  

Conclusion  
On four farms were identified the presence of more than one APP serotype. Multiple-APP serotypes infections make the 
clinical and pathological finding more complex, thus making the need for constant monitoring of prevalence and serotypes 
with the ultimate goal of applying the most effective antimicrobial treatment and prevention of the pleuropneumonia in 
pigs.  

Keywords: A. pleuropneumoniae, serotype, Serbia 
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large system in Thailand 
 
Kwanchai Charatpaew1, Nathaya Young2, Olivier Merdy3, Pichai Lorsilathong*2 
1 DVM, Animal Health, DTS, Thailand 
2 Boehringer Ingelheim Animal Health, Bangkok, Thailand 
3 Boehringer Ingelheim Animal Health, Lyon, France 
*Corresponding Author: Pichai.Lorsilathong@boehringer-ingelheim.com 
 

Introduction  
This case study discusses the impact of therapeutic choice for the control of Swine Respiratory disease due to 
Haemophilus parasuis (Hps) in the nursery section of a large system in Thailand.  

Materials and Methods  
This farm is a 2,000 sow, single-site farm located in the Saraburi Province in Central Thailand. In August 2017, the farm 
encountered high mortality in the nursery caused by SRD despite the use of antibiotherapy. Clinical signs consisted of 
coughing, dyspnea, growth retardation. Post-mortem necropsies suggested the contribution of Hps. Medication in pigs of 
various stage of disease was implemented in a group of 80 pigs (ZAC) with the use of gamithromycin (ZACTRAN® for 
Swine, BIAH), a one-shot antibiotic recommended for the treatment of SRD due to Hps. A second group (CEP) of 250 
pigs was treated with the routine antibiotherapy in force on the farm (injectable 3 days in a row). From each group, 30 
pigs showing moderate to severe signs were daily monitored and scored for depression signs and respiratory signs (0-3 
scales) up to 7 days post-treatment. The pigs were 5 weeks of age at the time of treatment. Production parameters were 
compared over the 5-8 week period.  

Results  
Over the 7-day monitoring period, ZAC group showed significantly lower clinical signs (P<0.001) compared to the CEP 
group. A 47% reduction of clinical impact of SRD was observed in ZAC group as early as the day following treatment. 
Clinical cure was obtained in all ZAC pigs. Reduction of clinical signs was slow in the CEP group. Seven days 
post-treatment, 28% of clinical signs were still present in this group. Compared the CEP group, mortality and culling rates 
in ZACTRAN-treated pigs were reduced respectively by 87% and 74% yielding a significant (P=0.003) reduction of losses 
from 14.3% to 2.5%. Performance improved in ZAC pigs with additional 24g/day (312 vs 288 g/day) and a feed 
conversion ratio reduction of 0.1 point.  

Conclusion  
Under the condition of the, gamithromycin was shown to be an effective tool to rapidly reduce clinical impact and to 
improve performance of nursery pigs suffering from SRD due to Hps. Additionaly, the unsatisfying results obtained with 
the routine antibiotherapy highlight the need to regularly investigate the rationale of routine antibiotherapy to limit 
unnecessary use and promote prudent use of antibiotics.  

Keywords: prudent use, antibiotic, Glasser's disease, respiratory disease 
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Introduction  
Subclinical ileitis caused by Lawsonia intracellularis is a common grow-finish enteric disease that results in transient 
reduction of feed conversion and weight gain, often without clinical signs. Subclinical infections are often controlled with 
antimicrobials that treat concurrent respiratory problems. For farms not using medicated feed, outbreaks are difficult to 
predict and morbidity usually ranges from 5-20% in affected herds. Preventive medicine will be the best option to reduce 
the amount of antimicrobials used during the growing period.  

Materials and Methods  
In a 300 sow herd with conventional diseases, Lawsonia prevalence pre-vaccination was 50%, diagnosed by fecal PCR, 
without clinical signs of Ileitis. Weekly productions of piglets were randomly assigned to control or treatment. Pigs (265 
pigs/treatment) were randomly selected at weaning by weight. Control pigs were vaccinated with Circumvent® PCV M G2 
as per label at 3 and 6 weeks of age. Treatment pigs, in addition, were vaccinated with Porcilis® Ileitis, an inactivated 
Lawsonia vaccine, at weaning. Both treatments were housed together; weights were collected individually at the end of 
the hot nursery and daily at the GF barn by an electronic scale. Serology samples were collected from 30 pigs in each 
treatment for IFA titers and fecal samples for PCR were taken at trial start and end.  

Results  
Based on 35,000 weight points in GF over a 70 day average per pig, vaccinated pigs averaged 1 kg more than controls at 
20 weeks of age. Subclinical ileitis prevalence reduced from 50% to 23%. Pre-vaccination, all tested pigs were 
serologically negative for Lawsonia. Vaccinated pigs had a detectable IFA response, while no titers were found in control 
pigs.  

Conclusion 
Porcilis Ileitis effectively reduced Lawsonia shedding and prevalence, induced an immune response and increased the 
weight at 20 weeks of age compared to controls.  

Keywords: ileitis, vaccination, subclinical disease, raised without antibiotics 
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Introduction  
Porcine respiratory disease complex (PRDC) is a serious health problem in growing and fattening swine. PRDC is 
characterized by decreased growth rates, high feed conversion ratios, anorexia, fever, increased medication costs, cough, 
dyspnea and susceptibility of sick pigs to infection by other organisms. Mycoplasma hyopneumoniae (Mhyo) is the 
etiological pathogen of enzootic pneumonia (EP), one of the most common pathogens detected in PRDC. The aim of the 
study was to evaluate the effectiveness of different Mhyo vaccines in control of lung lesion prevalence and score 
measured at slaughter.  

Materials and Methods  
The study was done in a Mhyo positive farm in South of Brazil. The farm vaccinated piglets with 2 doses (2ml + 2ml) of 
Respisure® (RESP) (Zoetis, Florham Park, NJ) before switching to 2 doses (1ml + 1ml) of M+PAC® (MPAC) (Merck 
Animal Health, Madison, NJ, USA). Animals were vaccinated at 21 and 42 days of age. All pigs were from same farm, 
moved to the same nursery but different fattening units. A total of 466 pigs were enrolled in the study: 224 pigs in MPAC 
(Fattening farms: A 55 pigs; B 169 pigs) and 242 in RESP (Fattening farms: C 120 pigs; D 122 pigs). Lung lesion 
prevalence and score were evaluated at slaughter according to the system described by EMBRAPA (1991). 

Results  
Number of MPAC pigs with lung lesions was 122 (54.46%) compared with 236 RESP pigs (97.52%). Lungs with no 
lesions (score 0) was 102 (45.53%) in MPAC and 4 in RESP (1.65%). Lung lesions score index was 0.61 for MPAC 
animals and 1.98 for RESP animals.  

Conclusion  
The results support that in this study vaccination with M+PAC® was better than Respisure® in control of lung lesion 
prevalence and severity at slaughter. Thus, M+PAC® is a useful tool in the control of enzootic pneumonia and the related 
zootechnical performance of pigs.  

Keywords: Enzootic pneumonia, Mycoplasma hyopneumoniae, lung lesions 
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A benchmarking system for Chinese producers to assess lesions caused by Actinobacillus 
pleuropneumoniae 
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Introduction  
Actinobacillus pleuropneumoniae (APP) is the etiologic agent of chronic pleuritis (CP). The lesions can be evaluated in 
abattoirs through slaughter inspections. To date, there is no benchmarking system in China to allow producers to 
benchmark the APP status of their herds. This study provides CP benchmarking data for China based on the 
Slaughterhouse Pleuritis Evaluation System (SPES).  

Materials and Methods  
From January to July 2017, 3,700 lungs from 39 farms were observed in abattoirs. Lungs were selected from farms 
located in the Huadong, Huabei and South areas of China. CP lesions were evaluated according to SPES (0-4 scoring 
system, 0 = no CP lesion, 4 = severely extended bilateral lesion). Lung lesions scored 2 or above were considered APP 
lesions. The SPES average value describes a general pleuritis score and APP Index (APPI) provides information on 
prevalence and severity of dorso-caudal pleuritis. SPES = sum of single lungs pleural scores/number of lungs scored; 
APPI= Frequency of dorso-caudal pleural lesions (scored 2, 3 and 4)* f[mean dorso-caudal score lesions (scored 2, 3 or 
4)].  

Results  
Results were divided into 4 quartiles: 1) first quartile ranges from 0-0.194; 2) second quartile ranges from 0.194 to 0.39; 3) 
third quartile ranges from 0.39 to 0.585; 4) fourth quartile ranges from 0.585 to 1.43. The mean of the APPI from these 
farms was 0.39, with a standard deviation of 0.37.  

Conclusion  
These results are the first known Chinese benchmarking exercise, using the internationally known SPES system. This 
allows Chinese swine producers to benchmark the pleurisy status of their pig lungs at slaughter against other farms.  

Keywords: APP, SPES, slaughter check, benchmarking system 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 650 

-011 

Evaluating the efficacy of different Actinobacillus pleuropneumoniae control methods in 
chinese swine herds 
 
Di Gao*, Boli Li, Zhiqiang Hu, Wenjie Zhang, Huihui Feng, Zhiqiang Song 
MSD Animal Health (Shanghai) Trading Co., Ltd 
*Corresponding Author: di.gao@merck.com 
 

Introduction  
Actinobacillus pleuropneumoniae (APP) is associated with mortality of fattening pigs and chronic pleuritis (CP) at 
slaughter. CP lesions can be observed in slaughter house checks. The purpose of this study was to evaluate vaccine 
efficacy in chinese farms with active APP disease challenge.  

Materials and Methods  
From January to July 2017, 3,700 lungs from 39 farms were checked in abattoirs. CP lesions were evaluated according to 
Slaughterhouse Pleuritis Evaluation System (SPES) (0-4 system, 0 = no CP lesion, 4 = severely extended bilateral 
lesion). Lung lesions scored 2 or above are considered APP lesions. SPES= sum of single lungs pleural scores/number 
of lungs scored; APPI= Frequency of dorso caudal pleural lesions (scored 2, 3 and 4)* f[mean dorso caudal score lesions 
(scored 2, 3 or 4)]. The farms were categorized into 3 groups: a) no vaccine or antibiotics, b) antibiotics, and c) vaccine, 
The overall model and factors were analysed using Microsoft Excel (Data Analysis Toolkit). ANOVA analysis was done to 
compare the differences between groups. Individual T testing was performed to compare differences between groups, 
with Bonferroni correction applied.  

Results 
The SPES of the 3 groups was a) 2.82, b) 2.72 and c) 2.00. The mean APPI of the 3 groups was a) 0.61, b) 0.30 and c) 
0.17. Significant differences were found between all 3 groups (P<0.005) with subsequent individual factor analysis 
confirming a significant difference between vaccinated groups and other groups (P<0.005).  

Conclusion  
APP vaccination is a possible intervention to reduce APPI scores at slaughter, thus reducing the effects of APP 
associated disease on production efficacy. Based on this group of surveyed animals, APPI scores in vaccinated pigs 
were significantly reduced compared to antibiotic or no treatment groups.  

Keywords: APP, slaughter check 
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treatment 
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Introduction  
App infections are sometimes not fully controlled by vaccination, medication or biosecurity. Partial depopulation, 
combined with strategic treatment with tilmicosin (Tilmovet®, Huvepharma®) was initiated to eradicate App, restore 
performance and reduce antibiotic dependence.  

Materials and Methods  
Grower and finisher pigs in a 500 sow closed farrow-to-finish herd in a pig dense area suffered from App for 3 years 
resulting in acute outbreaks every few months. M. hyopneumoniae, PRRS and PCV2 were well controlled using 
commercial vaccines. App vaccination, in-water and in-feed medication, injections and off-site finishing did not improve 
results. Older and poor performing sows and all progeny below 10 months of age were removed. Piglets were sold at 
weaning and growers were finished elsewhere. The sow herd was then medicated with Tilmovet® at 16 mg/ kg for 4 
weeks. Piglets born during this time were injected weekly with tulathromycin and sold at weaning. All sows were injected 
twice with marbofloxacin at the end of the programme and 48 hours later. Inappetant sows were injected with 
marbofloxacin.  

Results  
Once the programme finished, group medication was not applied anymore and individual treatments were exceptional, 
resulting in a reduction of antibiotic use from over 1000 mg/ kg PCU to 6.2 mg/ kg PCU. Days to bacon lowered from 177 
to 172 days. ELISA blood tests showed negative results for App APX IV. 190 Pigs examined at slaughter showed no APP 
or M hyopneumoniae lesions. The mortality rate before the programme was 11.85 % but 3.2 % afterwards.  

Conclusion  
Partial depopulation combined with strategic medication with Tilmovet® resulted in a successful eradication of 
Actinobacillus pleuropneumoniae with less cash flow disruption than a full depopulation and the maintenance of the 
herd’s parity profile. Together with an improved performance, a significant reduction of mortality and antibiotic use was 
noted.  

Keywords: tilmicosin, Tilmovet, APP, Actinobacillus, eradication 
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Introduction  
Streptococcus suis (S. suis) is an important pathogen in pigs; this agent causes a wide variety of disorders, among which 
are included meningitis, endocarditis, septic shock, pneumonia, and arthritis. Of the 35 existing serotypes (ST), serotype 
2 is that which is most frequently isolated from sick pigs; in addition, this serotype possesses zoonotic potential. Attempts 
to control diseases related with S. suis are moreover hampered by lack of knowledge concerning the epidemiology of the 
disease and the lack of sensitive diagnoses and effective vaccines. Due to that this organism can cause severe and 
costly health problems in pigs and because humans who work with infected animals are at risk, the use and 
implementation of a reliable, fast, sensitive, and specific diagnosis is necessary for its detection and control. We carried 
out the diagnosis of S. suis in samples of different porcine tissues from pigs deriving from farms of the Mexican Republic 
by means of Polymerase Chain Reaction- (PCR-gdh).  

Materials and Methods  
We performed sample-taking on pigs from farms of la Mexican Republic and processed 29 samples (11 lungs, 13 tonsils, 
3 hearts, 2 brains), obtaining four samples that were positive for S. suis with a size of 688 pb, obtaining 2 from lung; 1 
from heart, and 1 from tonsil. In Image 1, we may observe the gels with samples that were positive for S. suis.  

Results 
Currently, the diagnosis of S. suis is based on clinical criteria, isolation of the bacterium, and on the results of biochemical 
tests, for its later serotypification; these methods are laborious and the results can be ambiguous or inconclusive. They 
consume a great deal of time and do not unequivocally distinguish the S. suis of other related organisms. In the present 
work, we standardized the PCR-gdh gene technique directly from the animal tissues, which identified S. suis without it 
mattering to which of the 35 ST the sample corresponds; the methodology proposed is useful for conducting a reliable 
diagnosis of S. suis.  

Conclusion 
In addition to being able to be carried out directly on the affected porcine tissues, diagnostic times are reduced. On taking 
this advantage into account in terms of routine diagnostic methods, this methodology could be implemented to perform 
the diagnosis. Additionally, these data will aid in acquiring knowledge on the situation of S. suis in the Mexican Republic.  

Keywords: diagnosis, Mexico, Streptococcus suis, PCR, farms 
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and lung lesions at slaughter 
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Introduction 
Enzootic Pneumonia (EP) caused by Mycoplasma hyopneumoniae (M.hyo) induces a mild and chronic pneumonia 
commonly complicated by other bacterial infections. The assessment of Mhyo infection is usually done by scoring lung 
consolidation at slaughter. PCR techniques for porcine reproductive and respiratory syndrome virus detection in oral 
fluids are frequently used to assess herd status however similar studies have not been done for M.hyo. The Objective of 
this study was to investigate correlation between PCR result of an oral fluid and lung scoring induced by M.hyo infection.  

Materials and Methods 
The trial was conducted in 5 conventional farms in Japan and 3 farms repeated the trial. All farms used 1 shot M.hyo 
commercial vaccines. Four (4) to 8 pens in each farm were subject to collect oral fluids one month before slaughter. All 
the oral fluid samples were tested by PCR to detect M.hyo DNA. The lungs of the same lot were evaluated using Madec’s 
scoring system at the slaughterhouse. Pearson coefficient was used to correlate lung lesion score and PCR result.  

Results 
The average number of evaluated lungs was 27, ranging between 11 to 45. The average lung lesion score of 8 trials was 
2.7, ranging between 0.5 to 4.7. The average M.hyo PCR was 7.1*103, ranging between 0 to 4.1*104. As the Pearson 
coefficient value was -0.1, a correlation between lung lesion score and oral fluid PCR was not established.  

Conclusion 
Under the condition of this study, a correlation between lung lesion score and oral fluid PCR result was not found. 
However, after exclusion of one farm with a high PCR result (4.1*104) and mild lung lesion score (1.7), the pearson 
coefficient of the remaining 7 trials was 0.62, suggesting a strong correlation. Due to limited number of data, it is difficult 
to conclude if there is a correlation between lung lesion score and PCR result as other factors may influence the result. 
Further investigation with more samples is needed.  

Keywords: M. hyo, MADEC, oral fluid, slaughter check 
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Introduction 
Mycoplasma hyopneumoniae (M. hyopneumoniae) is the causative agent of swine enzootic pneumonia (EP). The 
disease results in serious economic losses because of the affects on growth, feed conversion and pigs becomes more 
susceptible to secondary pathogen infections. The use of antibiotics and vaccines are common approaches to control and 
prevention of EP, and it is believed that vaccine is one of the most effective ways to control of M. hyopneumoniae 
infection. However, the relationship between humoral immunity and protective efficacy remains obscured.  

Materials and Methods 
In the study, a single dose (One-shot) M. hyopneumoniae inactivated bacterin vaccine was used to evaluate the 
relationship between humoral immunity and protective efficacy. Total 28 pig samples were analyzed by the indirect 
hemagglutination assay (IHA), enzyme-linked immunosorbent assay (ELISA) and lung lesion score.  

Results 
The result indicated the serum antibody and protective efficacy to EP are highly correlated.  

Conclusion 
It is confirmed that serological conversion after vaccination provides a good protection toward M. hyopneumoniae 
infection in vivo.  

Keywords: M. hyopneumoniae, vaccine, efficacy 
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meningitis 
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*Corresponding Author: beiweic@163.com 
 

Introduction  
The Gram-positive species Streptococcus suis is an important porcine and human pathogen causing severe 
life-threatening diseases with high mortality rates. Therefore, a detailed understanding of the pathogenesis of this 
organism is crucial. Our previous work showed that SsPepO is an important virulence factor in S. suis; however, the 
mechanism of interaction between SsPepO and the host remained unclear. 

Results  
Here, we showed that SsPepO contributes to the human fibronectin-mediated adherence ability of S. suis to human brain 
microvascular endothelial cells (HBMEC). Furthermore, the addition of an anti-fibronectin antibody or an 
arginine–glycine–aspartic acid (RGD) peptide that blocks fibronectin binding to integrins significantly reduced adherence 
of the wild-type but not the SspepO-deficient mutant strain, indicating the importance of the SsPepO–fibronectin–integrin 
interaction for S. suis cellular adherence. By analyzing Evans blue extravasation in vivo, we showed that the interaction 
between SsPepO and human fibronectin significantly increased permeability of the blood–brain barrier (BBB). 
Furthermore, the SspepO mutant caused lower bacterial loads in the brain than wild-type S. suis in models of meningitis.  

Conclusion  
In conclusion, these data demonstrate that SsPepO is a fibronectin-binding protein, which plays a contributing role in the 
development of S. suis meningitis.  

Keywords: Streptococcus suis, fibronectin, meningitis, SsPepO, RGD peptide 
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Introduction  
The purpose of this field study was to evaluate and compare the efficacy of a new bivalent vaccine (Fostera® PCV MH, 
Zoetis) with the another vaccination program in the ability to limit the SEP-like lesions in a farrow-to-finishing farm. 

Materials and Methods  
A total of 90 apparently healthy 3 week old piglets (mixed gender) were allocated to three treatment groups by blocks 
based on body weight. Pigs within vaccination groups were administered intramuscularly with one 2-mL dose of Fostera® 
PCV MH , or a protocol of one 1 mL dose of PCV2 vaccine and one 1 mL dose of M. hyo vaccine given on opposite sides 
as manufacturer’s instructions. A third group was not vaccinated against PCV2 or M.hyo. All pigs were comingled into 3 
pens and stayed in the same farm until slaughter at 7 months old as per the regular production process. After slaughter, 
all lungs were photographed and submitted to veterinarians who were blind to the treatment group for quantification of 
lung lesions using an adaptation of the imaging scoring method, Image J®.  

Results  
Both vaccinated groups had significantly lower levels (P<0.05) of M. hyopneumoniae-like gross lung lesions compared to 
the unvaccinated group. A significant difference was also observed between the 2 vaccine groups (P<0.05), with Fostera 
PCV MH having the lower score.  

Conclusion  
This study further confirms that Fostera® PCV MH is an effective bivalent vaccine that provides protection against 
mycoplasmal pneumonia from weaning to finishing in farrow-to-finishing pig farm.  

Keywords: Fostera PCV MH, M.hyo, lung lesion scores, farrow-to-finish 
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Introduction  
Austrian piglets are usually vaccinated against Mycoplasma hyopneumoniae (M.hyo) and porcine Circovirus type 2 
(PCV2). Separate vaccinations by monovalent PCV2 and two-shot M.hyo vaccines, offer reliable protection but are more 
labor-intensive than a ready-to-use one-shot combination vaccine. This study compared lung lesions and detection of 
M.hyo and PCV2 by PCR after vaccination with Porcilis® PCV M.hyo or separate vaccinations.  

Materials and Methods 
Piglets from 3 farrowing groups were randomly assigned to two groups: 386 piglets in group A were vaccinated at 21 
days of age with Porcilis® PCV M Hyo, 390 piglets in group B were vaccinated on days 7 and 28 with Porcilis® M.hyo and 
on day 21 with Porcilis® PCV. All piglets were regularly weighed and blood samples and tracheobronchial swabs (TBS) 
were repeatedly collected from 50 randomly selected animals. Slaughter lung checks were performed on all pigs and 
tissue samples of the lungs were taken.  

Results  
Lung lesion scores and fattening performance were not significantly different between groups A and B. All samples tested 
negative for PCV2. Results of the examination of TBS and lung tissue samples for M.hyo varied between different 
PCR-methods: 54% (A) and 58% (B) tested positive in the nested PCR, whereas three other PCRs only had one single 
positive result. Immunohistochemistry (IHC) for M.hyo gave positive results in 17% (A) respectively 19% (B) of the 
samples.  

Conclusion  
PCV2 could not be detected and M.hyo pressure was very low in this farm. The different results of the examination for 
M.hyo antigen in lung tissue and TBS samples by different M.hyo PCRs and IHC are an indicator of the different test 
sensitivities, which needs to be considered when performing routine diagnostics. Both vaccination schemes showed no 
significant differences in lung lesions and direct detection of M.hyo and PCV2.  

Keywords: Mycoplasma hyopneumoniae, M.hyo diagnostics, M.hyo vaccination, PCV2 vaccination, combined vaccination 
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Introduction  
Streptococcus suis is considered an important pathogen in some countries of Europe, Asia, and the Americas, in that it is 
responsible for generating septicemia, meningitis, endocarditis, encephalitis, and bronchopneumonia in pigs, in addition 
to being a zoonotic agent.  

Materials and Methods  
We performed the characterization and serotypification of the S. suis strains isolated in diseased animals by means of 
molecular techniques PCR serotypification by multiplex PCR to determine which of the 35 serotypes are present in the 
Mexican Republic. We worked with 65 samples of organs (lungs, tonsils, hearts, brains), deriving from animals collected 
on farms of different parts of the Mexican Republic, considering the clinical condition of the animal and that this would 
correspond to the characteristic caused by S. suis. Were mascerated with Phosphate-Buffered Saline solution and 
seeded on blood agar plates at 5%. We conducted DNA extraction and later performed PCR-gdh to to identify S. suis 
positive samples, we carried out two step multiplex PCR (PCR Grouping and Typing) to determine the serotype of each 
strain. The size of the product is different for each of the 35 serotypes; finding that 24 samples were positive for S. suis 
with a size of 688 pb.  

Results  
The results of the serotypification utilizing multiplex PCR were the following: ST 1/2; ST 2; ST 3; ST 5; ST 7; ST 8; ST9; 
ST 17, and ST 23, with one sample, two, three, one, four, four, seven, one, and one, respectively, of each serotype. 

Conclusion  
Currently, the diagnosis of S. suis is based on clinical and laboratory criteria depending on the culture, isolation of the 
bacterium, and on the results of the biochemical tests, for subsequent serotypification in rabbit antisera. These methods 
are laborious and the results can be ambiguous, non-conclusive, time-consand do not distinguish S. suis from other 
related organisms. In the present work, we carried out the characterization and determined the serotype of S. suis strains 
deriving from diseased animals utilizing molecular biology techniques. With the use of these techniques, diagnostic times 
are reduced. Taking this advantage into account with respect to routine diagnostic methods, this methodology could be 
implemented to perform the diagnosis, in addition to that these data would aid in acquiring knowledge concerning the 
situation of S. suis in the Mexican Republic  

Keywords: serotipifcation, S. suis, diagnosis, serotypes in mexico 
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Vaccination with a live bivalent E. coli F4/F18 vaccine results in antibiotic reduction with 
improved growth and feed conversion rate 
 
Frédéric ACJ Vangroenweghe*1, Bart De Braekeleer2 
1 BU Swine & Poultry, Elanco Animal Health, Antwerpen, Belgium 
2 DAP Curavet, Beernem, Belgium 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction  
Post-weaning Escherichia coli diarrhea (PWD) remains a major cause of economic losses for the pig industry. PWD, 
caused by enterotoxigenic E. coli (ETEC), typically provokes mild to severe watery diarrhea and mortality (5-10 days 
post-weaning). Most common adhesins on ETEC from PWD are the fimbriae F4 and F18. Therapy to control PWD 
typically consists of antibiotic treatment in combination with high doses of ZnO (3000 ppm). Recently, an oral live bivalent 
E. coli F4/F18 vaccine (Coliprotec® F4/F18; Prevtec Microbia) is available on the European market, which reduces the 
impact of PWD provoked by F4-ETEC and F18-ETEC. The objective was to compare technical results of E. coli F4/F18 
vaccination with previous standard therapeutic approach under field conditions.  

Materials and Methods  
A 700-sow farm (weaning at 21 days) with diagnosed problems of PWD due to F18-ETEC was selected. Piglets (n = 
3039) from 3 consecutive weaning batches were vaccinated at weaning with the oral live bivalent E. coli F4/F18 vaccine 
and compared to controls (n = 4341) from 4 consecutive weaning batches. In the vaccinated groups, no standard group 
medication (3000 ppm ZnO or colistin) was applied. Several performance parameters were collected: weight at d0-50, 
FCR, mortality, ADG and medication use (TI100).  

Results  
Oral E. coli F4/F18 vaccination significantly reduced the mortality rate (3.15% to 1.65%) and the TI100 by 90% (P<0.05). 
Production parameters significantly improved (P<0.05), with +22 g/d in ADG and -0.06 in FCR between control and live E. 
coli F4/F18 vaccinated piglets.  

Conclusion  
Vaccination against PWD has led to better technical performance parameters, in combination with a reduction in the 
mortality and a significant reduction in medication use. In conclusion, control of PWD through vaccination is a good option 
in order to prevent piglets from the negative clinical outcomes of F18-ETEC infection during the post-weaning period.  

Keywords: Escherichia coli F18, Coliprotec F4/F18, post-weaning diarrhea 
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Introduction  
Post-weaning Escherichia coli diarrhea (PWD) remains a major cause of economic losses for the pig industry. PWD, 
caused by enterotoxigenic E. coli (ETEC) , provokes mild to severe watery diarrhea (5-10 days post-weaning). Most 
common adhesins on ETEC from PWD are the fimbriae F4 (previously called K88) and F18, while predominant 
enterotoxins are heat-labile toxin (LT), heat-stable toxin a (STa), and heat-stable toxin b (STb). Therapy to combat PWD 
consists of antibiotic treatment in combination with high doses of ZnO (3000 ppm). An oral live bivalent E. coli F4/F18 
vaccine (Coliprotec® F4/F18; PrevtecMicrobia) has become available, which reduces the impact of PWD provoked by 
F4-ETEC and F18-ETEC. The objective was to compare technical results of E. coli F4/F18 vaccination with a previous 
standard therapeutic approach (ZnO or antibiotics) under field conditions.  

Materials andMethods:  
A 600-sow farm (weaning at 21 days) with diagnosed problems of PWD due to F18-ETEC was selected. Piglets were 
vaccinated at 18 days with the oral live bivalent E. coli F4/ F18 vaccine. At weaning, no standard group medication was 
applied for the control of PWD. Several performance parameters were collected before (n = 1800 piglets) and after the 
implementation of the vaccination (n = 3000 piglets): weight at days 0 and 50, time in nursery, FCR, feed cost, mortality, 
ADG and medication use (TI100).  

Results  
Oral E. coli F4/F18 vaccination significantly reduced the mortality rate (6.0% to 3.0%; P<0.05) and the TI100 by 75% 
(P<0.05). Production parameters remained identical.  

Conclusion  
The results show that live E. coli F4/F18 vaccination against PWD has led to similar technical performance parameters, in 
combination with a significant reduction in the mortality and medication use. In conclusion, control of PWD through 
vaccination is a good option in order to prevent piglets from the negative clinical outcomes of F18-ETEC infection during 
the post-weaning period.  

Keywords: Escherichia coli F18, Coliprotec® F4/F18, post-weaning diarrhea 
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Positive economic effects of live E. coli F4 vaccination for the prevention of F4-ETEC 
post-weaning diarrhea in piglets and fattening pigs 
 
Frédéric ACJ Vangroenweghe*1, Francky Coppenolle2 
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2 DAP Curavet, Beernem, Belgium 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction  
Post-weaning Escherichia coli diarrhea (PWD) remains a major cause of economic losses for the pig industry. PWD, 
caused by enterotoxigenic E. coli (ETEC), provokes mild to severe watery diarrhea (5-10 days post-weaning). Fimbriae 
F4 (previously called K88) and F18 are the most common adhesins in PWD. An oral live bivalent E. coli F4/F18 vaccine 
(Coliprotec® F4/F18; Prevtec Microbia) has become available, which reduces the impact of PWD provoked by F4-ETEC 
and F18-ETEC. The objective was to compare technical results of E. coli F4/F18 vaccination with previous standard 
therapeutic approach under field conditions.  

Materials and Methods  
A 600-sow farm (weaning at 21 days) with diagnosed problems of PWD due to F4-ETEC was selected. Piglets were 
vaccinated at 18 days with the oral live bivalent E. coli F4/ F18 vaccine. At weaning, no standard group medication 
(antibiotics) was applied for prevention of PWD. Several performance parameters were collected before (n=17000 pigs) 
and after implementation of the vaccination (n=16500 pigs): ADG, feed cost, days in nursery, FCR and mortality for the 
nursery phase; ADG, mortality and value reduction at slaughter (€/pig) for the fattening phase.  

Results  
Oral E. coli F4/F18 vaccination significantly reduced the mortality rate (P<0.05) for both the nursery (3.5% to 2.6%) and 
fattening phase (4.7% to 3.3%) in combination with a decrease in number of days in nursery (-3 days; P<0.05). 
Production parameters were identical before and after the vaccination. Results induced a positive ROI (+2.69).  

Conclusion  
The results show that live E. coli F4/F18 vaccination against PWD has led to similar technical performance parameters, in 
combination with a significant reduction in mortality rate (nursery and fattening) and a positive ROI. In conclusion, control 
of PWD through vaccination is a good option in order to prevent piglets from the negative clinical outcomes of F4-ETEC 
infection during the post-weaning.  

Keywords: Escherichia coli F4, Coliprotec F4/F18, post-weaning diarrhea 
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post-weaning diarrhea 
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Introduction  
Post-weaning Escherichia coli diarrhea (PWD) is due to enterotoxigenic Escherichia coli (ETEC). Therapy to control PWD 
typically consists of antibiotic treatment, addition of zinc oxide (ZnO) and changes in feed composition. The objective was 
to compare vaccination with Coliprotec® F4 vaccine in piglets fed with a high energy (HE) diet (2530 kcal/kg) with/without 
acid addition with two standard therapeutic approaches, namely ZnO and a safe feed formulation (30% barley) with 
addition of acid in a farm with F4-ETEC PWD.  

Materials and Methods  
Piglets from a 600-sow farm with F4-ETEC PWD were vaccinated at 18 days of age with Coliprotec® F4. At weaning, 
piglets (n = 640) were randomly distributed into 5 groups: (A) ZnO; (B) safe formulation with acid; (C) 1st safe formulation 
followed by HE diet + vaccination; (D) HE diet + vaccination; (E) HE diet + acid + vaccination. During the 7-week 
post-weaning period several technical production parameters were recorded.  

Results  
No significant differences were observed among vaccinated groups. In the first 3 weeks post-weaning, vaccination with 
Coliprotec® F4 (C-D-E) resulted in statistically better fecal score (AUC3wk 56) higher average daily gain (150 g/d) and 
lower antibiotic treatment incidence (TI100 15) as compared to the piglets fed with the safe formulation with acids (AUC3wk 
116, 124 g/d, TI100 52). Vaccination with Coliprotec® F4 (C-D-E) resulted in statistically lower antibiotic treatment 
incidence (TI100 15) as compared to the piglets on ZnO (TI100 25).  

Conclusion  
This comparative study shows vaccination with Coliprotec® F4 has advantages on technical performance parameters. 
The use of HE diets in combination with Coliprotec® F4 resulted in better growth with lower antibiotic use. In conclusion, 
control of PWD through oral vaccination is a good option to prevent piglets from the negative clinical effects of F4-ETEC 
infection in the post-weaning period.  

Keywords: post-weaning diarrhea, F4-ETEC, Coliprotec F4 vaccination, antibiotic use, high energy diet 
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Improved weight gain and reduced mortality and antibiotic use following oral live 
Coliprotec® F4 vaccination in piglets against post-weaning diarrhea 
 
Frédéric ACJ Vangroenweghe* 
BU Swine & Poultry, Elanco Animal Health, Antwerpen, Belgium 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction  
Post-weaning Escherichia coli diarrhea (PWD) is due to enterotoxigenic Escherichia coli (ETEC). Therapy to control PWD 
typically consists of antibiotic treatment, addition of zinc oxide (ZnO) and changes in feed composition. The objective was 
to compare vaccination with Coliprotec® F4 to two standard therapeutic approaches, namely ZnO and safe feed 
formulation (30% barley) in combination with individual antibiotic treatment in a F4-ETEC PWD clinical case.  

Materials and Methods  
Piglets from a 600-sow farm with F4-ETEC PWD were vaccinated at 18 days of age with Coliprotec® F4. At weaning, 
piglets (n = 640) were randomly distributed into 5 groups with different treatments: (A) 1-phase diet (0-50d) + vaccination; 
(B) 2-phase diet (0-7d, 8-50d) + vaccination; (C) 3-phase diet (0-10d,11-25d, 26-50d) + vaccination; (D) safe feed 
formulation without antibiotic; (E) ZnO. During the 7-week post-weaning period several technical production parameters 
were recorded.  

Results 
Although group E had a significantly better fecal clinical score and a lower treatment incidence, the vaccinated piglets (A, 
B and C) had a significantly higher average daily gain, better feed consumption, lower mortality and a higher overall 
financial ROI (€ 5.31 compared to group D). The type of diet (1-, 2- or 3-phase diet) did not have a significant effect on 
performance parameters. The control group (D) has the highest mortality in combination with low average daily growth 
and very high antibiotic treatment incidence.  

Conclusion  
This comparative study clearly shows that vaccination against PWD with Coliprotec® F4 has several advantages on 
technical performance parameters. Overall, vaccination with Coliprotec® F4 resulted in better growth with a lower 
antibiotic use. In conclusion, control of PWD through oral vaccination is a good option in order to prevent piglets from the 
negative clinical effects of F4-ETEC infection in the post-weaning period.  

Keywords: post-weaning diarrhea, F4-ETEC, Coliprotec F4 vaccination, antibiotic use 
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Tracheobronchial swab sampling confirms Mycoplasma hyopneumoniae in a central 
european SPF breeding herd 
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Introduction  
Dedicated programs to monitor for freedom of several economically important diseases are present within most breeding 
companies currently delivering high health breeding animals to their end customers. Serology is the preferential approach 
in order to screen for most of these diseases, such as Mycoplasma hyopneumoniae (M.hyo). However, in case of positive 
serology, further decisions on farm health status and the related consequences are based on detection of the pathogen. 
The objective was to detect M. hyo using trachea-bronchial swab (TBS) sampling following dubious M. hyo-seropositivity.  

Materials and Methods  
A high health breeding farms in Central Europe (SPF status for 25 years) was shown positive for M.hyo using the 
conventional ELISA serology. Looking for confirmation with a second ELISA test, however, samples showed negative 
serology. Moreover, throughout the entire monitoring period, no coughing, necropsy lesions or lesions at slaughter could 
be detected. Therefore, TBS was used to confirm the health status for M.hyo. In total 162 samples were collected at 
different ages (3-6-9-12-15-18-21-24-27 weeks) to detect M. hyo with 99% certainty at 2% prevalence level.  

Results 
ELISA S/P ratios were 0.86±0.15 at first M. hyo detection in March 2017. Thereafter, the S/P ratios gradually decreased. 
Collected TBS samples were negative until 15 wk of age, but older gilts (18-27 wks of age) were shown higly 
M.hyo-positive (83-100%). The M. hyo load was moderate to high based on the average Ct-values of the nPCR.  

Conclusion 
TBS samples demonstrated no early infection until 15 weeks of age, however, older rearing gilts were shown highly 
positive. These results imply potential eradication possibilities with partial depopulation/repopulation of the gilt rearing 
facilities. In conclusion, PCR testing of TBS samples confirmed the presence of M. hyo in a herd that was serologically 
negative or doubtful for M. hyo and without typical clinical signs of M. hyo infection. 

Keywords: Mycoplasma hyopneumoniae, serology, SPF, tracheo-bronchial swab sampling 
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Introduction  
Indirect antibody ELISA is the most efficient approach for monitoring Mhp infections in swine herds. The objective of this 
study was to assess the diagnostic specificity of a commercial ELISA.  

Materials and Methods  
Serum samples (n = 12,334) were collected over four years (2013 to 2017) from four PIC nucleus farms (Brazil, Canada, 
Chile, USA) that had been Mhp-negative for over 10 years. Samples were tested on the IDEXX Mhp antibody ELISA in 
four laboratories: Iowa State University (USA), University of Minnesota (USA), CEDISA (Brazil), and Agrovet (Chile).  

Results  
Testing produced 232 positive serum samples (1.9%), 261 suspect (2.1%) and 11,841 negative (96.0%). Diagnostic 
specificity was estimated as 96.0% (suspects + positives) or 98.0% (only positives). Year-by-year, the rate of positivity 
over the 4 years remained constant (1.8-1.9%), ranging from 0 to 6.3% per month (95% CI). The mean S/P value per 
farm over time ranged from 0.070 to 0.096, i.e., 4 times lower than the test cutoff (0.4). Between 65-80% of S/P values 
were between 0.000-0.100. The mean S/P values of the positive results in all farms ranged from 0.485-0.594, i.e., most 
false positive values (>65%) fell near the cutoff value, but occasionally reached S/Ps up to 1.590. The S/P standard 
deviation per farm ranged from 0.103-0.106. 

Conclusion 
Despite sample variation originating from differences in age, nutrition, genetic lines, location, and testing variation due to 
differences in laboratory, technician, and kit batch, the ELISA Mhp showed consistently high diagnostic specificity (low 
rate of false positives). Furthermore, these results illustrated the utility of evaluating both qualitative (pos, neg) and 
quantitative trends over time (mean S/P values and standard deviation) to achieve confident interpretation of results and 
reliable Mhp surveillance. 

Keywords: ELISA, M.hyopneumoniae 
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Vaccination with a live bivalent E. coli F4/F18 vaccine significantly impacts antibiotic use 
during the nursery period 
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Introduction  
Post-weaning Escherichia coli diarrhea (PWD) remains a major cause of economic losses for the pig industry. PWD 
typically causes mild to severe watery diarrhea between 5 and 10 days after weaning and is caused by enterotoxigenic E. 
coli (ETEC). Most common adhesins on ETEC from PWD are the fimbriae F4 (previously called K88) and F18. Therapy 
to combat PWD typically consists of antibiotic treatment in combination with high doses of ZnO (3000 ppm). Recently, an 
oral live bivalent E. coli F4/F18 vaccine (Coliprotec® F4/F18; Prevtec Microbia) is available on the European market, 
which reduces the impact of PWD provoked by F4-ETEC and F18-ETEC. The objective was to compare technical results 
of E. coli F4/F18 vaccination with a previous standard therapeutic approach under field conditions.  

Materials and Methods  
A 250-sow farm (weaning at 25 days) with diagnosed problems of PWD due to F18-ETEC was selected. Piglets were 
vaccinated at 20 days with the oral live bivalent E. coli F4/ F18 vaccine. At weaning, no standard group (colistin) 
medication was applied for prevention of PWD. Several performance parameters were collected before (n = 900 piglets) 
and after implementation of the vaccination (n = 1200): time in nursery, mortality and medication use (TI100) in piglets.  

Results  
Oral E. coli F4/F18 vaccination decreased TI100 by 95% for comparable number of days in nursery. Production 
parameters were identical before and after the switch to the oral E. coli F4/F18 vaccination. Mortality rate was also similar 
but was low (1.5%) both before and after vaccination.  

Conclusion  
The results show that live E. coli F4/F18 vaccination against PWD has led to similar technical performance parameters, in 
combination with a significant reduction in medication use. In conclusion, control of PWD through vaccination under field 
conditions is a good option in order to prevent piglets from the negative clinical outcomes of F18-ETEC infection during 
the post-weaning period.  

Keywords: Coliprotec F4/F18, PWD, Escherichia coli F18, antibiotic reduction 
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Vaccination with a live bivalent E. coli F4/F18 vaccine prevents F4-ETEC post-weaning 
diarrhea and reduces antibiotic use 
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Introduction  
Post-weaning Escherichia coli diarrhea (PWD) remains a major cause of economic losses for the pig industry. PWD, 
caused by enterotoxigenic E. coli (ETEC), provokes mild to severe watery diarrhea. Most common adhesins on ETEC 
from PWD are the fimbriae F4 (previously called K88) and F18. Recently, an oral live bivalent E. coli F4/F18 vaccine 
(Coliprotec® F4/F18; Prevtec Microbia) has become available, which reduces the impact of PWD provoked by F4-ETEC 
and F18-ETEC. The objective was to compare technical results of E. coli F4/F18 vaccination with a previous standard 
therapeutic approach under field conditions.  

Materials and Methods  
A 250- sow farm (weaning at 25 days) with diagnosed problems of PWD due to F4-ETEC was selected. Piglets were 
vaccinated at 20 days with the oral live bivalent E. coli F4/ F18 vaccine. At weaning, no standard group medication (ZnO 
and/or colistin) was applied for prevention of PWD. Piglets were fed a farm-prepared mixed liquid feed formula. Several 
performance parameters were collected before and after implementation of the vaccination: pen weight at days 0 and 42, 
mortality, ADG and use of colistin (TI100).  

Results  
Oral E. coli F4/F18 vaccination significantly decreased TI100 colistine from 16.7 to 0.0 (P<0.05) for all monitored groups 
after vaccination. Furthermore, contrary to batches before the implementation of the vaccination, no ZnO was used during 
the immediate post-weaning period. Production parameters were comparable before and after the switch to the oral E. 
coli F4/F18 vaccination. 

Conclusion  
The results show that live E. coli F4/F18 vaccination against PWD has led to similar technical performance parameters, in 
combination with a significant reduction in the medication use. In conclusion, control of PWD through vaccination under 
field conditions is a good option in order to prevent piglets from the negative clinical outcomes of F4-ETEC infection 
during the post-weaning period.  

Keywords: Coliprotec F4/F18, PWD, antibiotic reduction, Escherichia coli F4 
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Peripheral blood transcriptome analysis in pigs of Haemophilus parasuis infection reveals 
novel insights into signaling pathways regulating cellular immune response 
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Introduction  
To reveal signaling pathways/hub genes regulating critical aspects of cellular immune response to Haemophilus parasuis 
(Hps) by examining the whole blood transcriptome using RNA-Seq. 

Materials and Methods  
Colostrum-deprived (CD) piglet were intratracheally inoculated with Hps SH0165 (serovar 5, 109 CFU). Peripheral blood 
(jugular vein) was sampled at 0, 1, and 3 dpi. Levels of APPs (HP, CRP) and cytokines were determined by ELISA and 
Quantibody® Array, respectively. Tagged cDNA libraries were sequenced by HiSeq3000 in 150-bp pair-end reads. Raw 
data was processed with Trimmomatic, Tophat, and DEseq, etc. Biological meanings were explored using IPA®. 
qRT-PCR validation was performed on a CFX connect™ system. Parallel hematologic analysis was run on ADVIA 2120i 
with “porcine” pattern. 

Results  
Development of Glässer’s disease was in agreement with levels of HP, CRP, and inflammatory cytokines (e.g. IL-1�). 
CBC counts showed a decreased level of WBC at 1 dpi but a slight recovery at 3 dpi, in which lymphocytes and 
monocyte were most significantly affected. Totally, 537 and 1414 DEGs (FC�2, FDR�0.05) were detected at 1 dpi and 3 
dpi, respectively. IPA revealed 54 significant canonical pathways in connecting with 11 categories of changed functions 
(|z-score|�2). Cellular response of granulocytes, phagocytes, antigen presenting cells, and lymphocytes could be awaked 
at the early stage of Hps infection; nevertheless, they were dramatically weakened with severe disease progression. 
Based on further regulatory pathway and gene network constructions, we screened out 24 hub genes, in which 19 
candidates were validated by qRT-PCR. 

Conclusion  
We presented the first comprehensive evaluation of the peripheral blood transcriptome to Hps infection by using 
RNA-Seq. Landscapes for exhausted cellular immune response during the development of systematic infection were 
explored. 
We thank Dr. Joan K. Lunney in USDA/ARS/APDL for help. Grants: Q20161710 (HPDE), 31301939 (NSFC).  

Keywords: Haemophilus parasuis, pig, RNA-Seq, pathway, immune response 
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Isolation of Actinobacillus suis from the pneumonic lungs of pig from slaughterhouse 
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Facultad de Estudios Superiores Cuautitlán-UNAM, 
*Corresponding Author: seafire81@hotmail.com 
 

Introduction 
The purpose was to examining the lungs of pigs in the slaughter of identifying porcine lungs with necrotic fibrin 
pleuropneumonia and attempted isolation with other bacterial agents related with Actinobacillus pleuropneumoniae, such 
as Actinobacillus suis.  

Materials and Methods  
During a 6-month period, we observed 600 lungs and collected 67 samples of lungs with necrotic fibrin pleuropneumonia 
-like lesions. We determined the type of pneumonia, while the degree of pneumonic lesion was carried out by planimetry 
in all of the lungs. With sera obtained from heart of each of the lungs, we conducted the agglutination test with antigens 1, 
3, 5, and 7 of Actinobacillus pleuropneumoniae (NEUMOTESTmr patent number 318882). 

Results  
During the sampling period, we only collected 67 pneumonic lungs and grouped them into four groups according to the 
macroscopic lesions observed. In Group I, the lesions were characteristic of necrotic fibrin pleuropneumonia with the 
average of lesions observed found mainly in the caudal parts of the lung, and agent found was mainly in the caudal parts 
of the lungs, and the bacterial agent found was the bacterium A. suis. We did not expect to isolate this microorganism, in 
that the lesions were not oriented toward a porcine A. pleuropneumoniae- associated pleuropneumonia. However, we 
found, by means of serology, that the sera only reacted with of serotype 7 A. pleuropneumoniae. 

Conclusion 
In conclusion these data indicate, on the one hand, that A. pleuropneumoniae was not isolated, as occurred with us in 
other studies carried out by our group, or even, that there is a crossed reaction of A. suis and A. pleuropneumoniae 
serotype 7. What was found in Groups II, III, and IV is what has been found by other researchers.  

Keywords: Actinobacillus suis, slaughterhouse, PCR 
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Introduction 
The purpose was to standardize the direct PCR technique on tissues to detect Actinobacillus pleuropneumoniae. 

Materials and Methods  
Worked with samples of organs such as tonsils, heart, and lung, collected from animals on farms in different parts of the 
Mexican Republic. We obtained 1 cm³ of tissue for each organ. DNA extraction was performed utilizing a Wizard® Plus 
SV Minipreprs DNA Purification System kit, and later, we conducted PCR to identify the positive samples according to the 
size of the product, which was 417 bp. We employed reference strains for App serotypes 1, 3, and 5 as positive controls.  

Results  
In the present work, we standardized the direct PCR technique on tissues to detect Actinobacillus pleuropneumoniae. As 
positive controls, we utilized serotypes 1, 3, and 5 isolated and identified. The use of different organs, such as lungs, 
heart, and tonsils, among others, can be useful for the detection of diseased pigs. The PCR technique for the detection of 
App developed based on amplification of the omlA1 gene demonstrate to be useful for confirmation of pigs that were 
carriers of the bacterium from different tissue samples.  

Conclusion 
We provide information on the management of the information available in reference to the causal agent of porcine 
pleuropneumonia, the epidemiology of the disease, and the factors necessary to guarantee a good diagnosis, a good 
therapy, and the permitting of access to tools for rendering possible the eradication of this serious disease. In conclusion 
the PCR was standardized to identify the positive samples.  

Keywords: PCR, Actinobacillus, pleuropneumoniae 
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New adjuvant technologies for mycoplasma hyopneumoniae vaccine 
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Introduction 
Mycoplasma hyopneumoniae ( M. hyo. ) is the primary causative agent of enzootic pneumonia, a chronic respiratory 
disease in pig herds. Inactivated vaccines against M. hyo. are routinely used in the pig industry. These vaccines are 
considered to be safer compared to live attenuated pathogens but they are often less immunogenic. Consequently, 
adjuvants are required to improve vaccine efficacy. In this study we compared the efficacy of different adjuvant 
technologies for the formulation of one-shot or two-shots Mycoplasma vaccines for swine. 

Materials and Methods 
Montanide™ IMS 1313 VGN (aqueous micro-emulsion adjuvant) and an experimental water in oil emulsion adjuvant 
(Montanide™ W/O) were formulated with inactivated swine M.hyo NJ strain (109 CCU/ml). Both vaccines were tested in a 
pig trial and compared with commercial M. hyo inactivated vaccine. Eight piglets per group were vaccinated 
intramuscularly once at D0 with the W/O adjuvant or twice at D0 and D14 for the other groups as recommended for the 
commercial vaccine. Antibody titers were evaluated by ELISA detection at D0, 14, 28 and 35. To assess vaccine efficacy, 
a heterologous challenge with an highly virulent strain of M. hyo. was performed by trachea injection 3 weeks after the 
first injection. All surviving pigs were autopsied 28 days after challenge and lung lesions were scored. 

Results 
All tested vaccines induced a good safety profile, no abnormality was observed at the injection site. Antibody titers 
showed that vaccines based on Montanide™ adjuvants induced a strong humoral immune response, higher than the 
commercial vaccine. After challenge, the lowest average lung lesion scores and the lowest frequency of lesions were 
observed with Montanide™ adjuvanted vaccines, especially with Montanide™ W/O based one-shot vaccine. 

Conclusion 
These results show that Montanide™ IMS 1313 VGN and Montanide™ W/O adjuvants are highly efficient adjuvants for 
the formulation of inactivated mycoplasma swine vaccines.  

Keywords: Mycoplasma hyopneumo, new adjuvant technol, one-shot or two-shot, vaccine efficacy imp 
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Introduction  
Streptococcus suis is globally an important pathogen in pigs causing meningitis, sepsis, pneumonia and arthritis requiring 
antibiotic treatments. Streptococcus suis is classified into 35 serotypes but many strains are nontypable. To better 
understand the situation in Sweden, the aim of this study was to isolate, serotype and susceptibility test S. suis isolates 
from healthy and diseased pigs.  

Materials and Methods  
Tonsils from 100 healthy pigs were collected at slaughter and samples from these were cultured on horse blood agar and 
streptococcal selective agar COBA. Isolates from diseased pigs were obtained from diagnostic samples submitted to SVA 
between 2013 and 2017. Species identification was done by MALDI-TOF MS. Serotyping was performed with ImmuLex 
S.suis kit. minimum inhibitory concentrations (MIC) of selected antibiotics were determined by broth microdilution using 
VetMIC panels.  

Results  
Fifty-five S. suis isolates of which 36 were further analyzed were obtained from the tonsil samples and 36 from the 
diagnostic submissions. Most isolates from diseased pigs were from lungs (n = 12), followed by brain tissue (n = 5). 
Isolates from diseased pigs were predominantly serotype 1 (n = 10) and 2 (n = 9). From diseased pigs seven isolates 
were nontypable and from healthy 19. From healthy pigs, no single serotype dominated. None of the tested isolates were 
resistant to penicillin (cut-off R>0.25 mg/L) but resistance was common to tetracycline (cut-off R>0.5 mg/L) in isolates 
from both healthy (97%) and diseased (67%) pigs. Erythromycin resistance (cut-off R>0.5 mg/L) was detected in 3% and 
8% of isolates from healthy and diseased pigs, respectively.  

Conclusion  
Globally, serotype 2 predominates in clinical cases but in this sample, serotypes 1 and 2 were equally common. In spite 
that penicillin is the antibiotic most commonly used to treat pigs in Sweden, no acquired resistance was found. Thus, 
penicillin can be used for treatment of S. suis infections.  

Keywords: pig, streptococcus suis, serotype, antibiotic susceptibility 
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Efficacy of Bayovac® Star piglet vaccination against progressive atrophic rhinitis and 
pasteurellosis in Thailand 
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Introduction  
Progressive atrophic rhinitis (PAR) not only affects daily weight gain but also increases incidence and severity of other 
respiratory diseases. Pasteurellosis plays a role in the swine respiratory disease complex, also affecting pig performance. 
The objective of the study was to evaluate the efficacy of Bayovac® Star (Bayer Animal Health) on preventing these 
diseases up to slaughter.  

Materials and Methods  
One hundred (100) piglets from PAR-unvaccinated sows were randomly allocated into 2 groups of 50 animals each. 
Bayovac® Star piglets received a 2 mL IM dose at 1 week of age and at 3 weeks of age. Control animals were injected 
with 2 ml of saline solution IM at the same time points. Serum samples were randomly taken at 5 and 12 weeks of age. 
Serological analyses for bordetella bronchiseptica (Bb), pasteurella multocida A and D (Pm-A, Pm-D) were conducted by 
indirect ELISA. Nasal lesion score by snout scoring (scores from 0-no lesion to 4-severe) and presence of pasteurellosis 
lung lesions were checked at slaughter. Final ADG, FCR, bodyweight and mortality were also recorded.  

Results  
All vaccinated piglets showed significant statistical differences (P<0.05, T-test) on antibodies titers 2 weeks after booster 
vaccination, in comparison to control animals: Bb (1.322 vs 0.334), Pm-A (1.445 vs 0.331) and Pm-D (1.556 vs 0.224). 
These antibodies differences (P<0.05) were detected also at 12 weeks of age: Bb (0.886 vs 0.342), Pm-A (0.879 vs 
0.335) and Pm-D (0.794 vs 0.342). Vaccinated pigs showed improvement of final bodyweight (104.56kg vs 100.67kg), 
ADG (770g/day vs 763g/day), FCR (2.92 vs 3.00), mortality rate (4.45% vs 5.87%), nasal turbinate score (0.74 vs 1.38) 
and incidence of pasteurellosis lesions in the lungs (4% vs 12%) when compared with the control group.  

Conclusion  
Based on the data presented, the Bayovac® Star piglet vaccination program was able to reduce significantly PAR and 
pasteurellosis associated lesions, improving animal health and performance.  

Keywords: Bayovac®, PAR, Bordetella bronchiseptica,pasteurella multocida, piglets 
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Introduction  
Progressive atrophic rhinitis (PAR) not only affects daily weight gain but also increases incidence and severity of other 
respiratory diseases. The prevalence and intensity of PAR in pigs is often assessed by nasal lesion score. Vaccination of 
gilts against PAR aims to protect piglets by passive immunity via colostrum. The objective of this study was to evaluate 
the efficacy of Bayovac® Star (Bayer Animal Health) in gilts and their offspring.  

Materials and Methods  
Thirty (30) gilts were randomly allocated into 2 equal groups. Bayovac® Star animals received a 2 mL IM dose at 1 week 
before mating and at 3 weeks before farrowing. Control animals were injected with 2 mL of saline solution IM. at the same 
moments. Serum samples were taken 7 days after farrowing from all gilts and from 50 randomly selected piglets born into 
each group, at 5 weeks of age. Serological analyses for bordetella bronchiseptica (Bb), pasteurella multocida A and D 
(Pm-A, Pm-D) were conducted by indirect ELISA. Nasal lesion score by snout scoring at slaughter (scores from 0-no 
lesion to 4-severe), ADG, FCR, bodyweight and mortality were observed at slaughter age of the pigs.  

Results  
All vaccinated gilts showed significant statistical differences (P<0.05, T-test) on antibodies titers 1 week after farrowing 
compared to control: Bb (1.021 vs 0.221), Pm-A (1.226 vs 0.205) and Pm-D (1.556 vs 0.210). Similar statistical results 
(P<0.05) were observed for 5 week old pigs’ antibody titers: Bb (0.686 vs 0.334), Pm-A (0.879 vs 0.331) and Pm-D 
(0.794 vs 0.224). Piglets born from vaccinated gilts showed improvement on final bodyweight (103.67kg vs 100.43kg), 
ADG (763g/day vs 756g/day), FCR(2.89 vs 3.01), mortality rate (3.67% vs 5.89%) and nasal score (0.55 vs 1.39) when 
compared with the control group at slaughter.  

Conclusion  
Bayovac® Star vaccination program implemented in a commercial farm was able to reduce significantly nasal lesions 
prevalence and improve pig health and performance.  

Keywords: Bayovac®, PAR, gilts, bordetella bronchiseptica, pasteurella multocida 
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*Corresponding Author: he628@mail.hzau.edu.cn 
 

Introduction 
Haemophilus parasuis (HPS) is among the most commonly identified Gram-negative bacteria which could lead to major 
economic losses in the swine industry worldwide. Tildipirosin, a new macrolide, is a semisynthetic tylosin developed to 
treat respiratory pathogens. The goal of this study was to establish the epidemiological, pharmacodynamic cut-off values, 
optimal dose regimens for tildipirosin against haemophilus parasuis.  

Materials and Methods  
The minimum inhibitory concentrations (MIC) of 164 HPS isolates were determined and SH0165 whose MIC (2 �g/mL) 
were selected for PD analysis. The ECV and COPD of tildipirosin against HPS were established based on wild-type MIC 
distributions and PK/PD data in vitro and ex vivo, respectively. Moreover, the rational dosage regimen of tildipirosin 
against HPS was also established for veterinary clinical guidance based on PK-PD integration modeling.  

Results  
The ex vivo MIC in plasma of SH0165 was 0.25 �g/mLwhich was 8 times lower than that in TSB. The bacteriostatic, 
bactericidal and elimination activity (AUC24h/MIC) in serum were 26.35, 52.27 and 73.29 h. The present study 
demonstrates that 97.9% of the wild-type (WT) isolates were covered when the epidemiological cut-off value (ECV) was 
set at 8 �g/mL. The parameters including AUC24h, AUC, T1/2, Cmax, CLb, and MRT in PELF were 19.56, 60.41, 2.32, 4.02, 
56.6, and 2.63 times than those in plasma, respectively. Regarding the Monte Carlo simulation, the COPD was defined as 
0.5 �g/mL in vitro, and the optimal doses to achieve bacteriostatic, bactericidal and elimination effects were 2.07, 4.17 
and 5.78 mg/kg for 90% target.  

Conclusion  
The results of this study offer a more optimized alternative for clinical use and demonstrated that 4.17 mg/kg of tildipirosin 
by intramuscular injection could have an effect on bactericidal activity against HPS. These values are of great 
significance for the effective treatment of HPS infections, but it also is deserved to be validated in clinical practice in the 
future research.  

Keywords: pharmacokinetic/pharmacodynamic cutoff, tildipirosin, pulmonary epithelial lining fluid, wild-type cutoff, 
Haemophilus parasuis 
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Introduction  
The objective of this study was to compare the production performance between pigs vaccinated with Porcilis Ileitis or 
Enterisol Ileitis, and non-vaccinated controls that were challenged with Lawsonia intracellularis using a seeder pig 
challenge model.  

Materials and Methods  
Pigs (n = 2103) were enrolled at 3 weeks of age (WOA). 240 pigs were randomly selected as seeder pigs. The remaining 
pigs were assigned to one of three treatment groups (T01: enterisol Ileitis, T02: controls, and T03: porcilis Ileitis) and 
housed by pen until commingling. T01 pigs were vaccinated at 7 WOA and T03 at 3 WOA. At 10 WOA, seeder pigs were 
challenged with Lawsonia intracellularis and introduced into the pens. Two weeks later (study day 0), all pigs were 
commingled and each pen contained 8 pigs per treatment group and 3 seeder pigs. All animals were weighed on days 
-63, 0, 43, and 88. Mortalities and hospital pen removals were recorded. Tissues were submitted from pigs that died 
post-challenge for histopath and Lawsonia IHC. Feces (30/group) was collected on days -35, -14, 0 and 22 and tested by 
Lawsonia qPCR.  

Results  
The Lawsonia seeder pig challenge model elicited clinical disease and ileum samples from control and seeder pigs were 
histopath and IHC Lawsonia positive while samples from vaccinated pigs were all negative. Control pigs shed significantly 
higher amounts of Lawsonia in feces five weeks post-challenge than vaccinated pigs. Vaccinated pigs had significantly 
higher final weights and ADG from days 0 to 88 compared to controls but there was no difference between vaccinated 
pigs (T01 = 254.2 lbs, 2.0 lbs/d; T02 = 247.2, 1.9; and T03 = 253.7, 1.98; P<0.0001). There were fewer pigs pulled to the 
hospital pen in vaccinated pigs versus control pigs (T01 = 1.0%, T02 = 3.2%, T03 = 0.7%, P = 0.001).  

Conclusion  
Producers can have confidence that Porcilis Ileitis is an effective tool to help reduce the clinical and production impacts of 
Lawsonia intracellularis in their pigs.  

Keywords: Porcilis Ileitis, seeder, challenge model 
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Introduction  
Antimicrobial resistance (AMR) has been broadly discussed over the last decades. Its impact in the swine industry leads 
veterinarians to review antibiotic stewardship programmes looking for solutions that contemplate both human and animal 
health. Escherichia coli (E. coli) and Actinobacillus pleuropneumoniae (A. pleuropneumoniae) are bacteria commonly 
found in swine herds, causing diseases that impact on animal well-being and performance. The objective of this study 
was to evaluate the sensitivity of E. coli and A. pleuropneumoniae isolates from swine farms in South Korea to 
enrofloxacin, florfenicol and marbofloxacin.  

Materials and Methods  
The trial was performed in Optipharm Laboratory, using agar discs diffusion technique, following the CLSI standards. One 
hundred (100) E.coli and A. pleuropneumoniae strains were isolated and susceptibility assessed. The results were 
analyzed according to the CLSI breakpoints for swine isolates, except for E. coli sensitivity to enrofloxacin, where were 
considered the reference values for poultry, as there are no breakpoints established for swine. Likewise, the breakpoints 
of enrofloxacin were considered for the analysis of marbofloxacin.  

Results  
The results showed that E. coli samples have less resistance to enrofloxacin when compared to the other antibiotics 
tested (enrofloxacin: 35%; florfenicol: 76%; marbofloxacin: 88%). A. pleuropneumoniae samples also followed this trend, 
demonstrating even less resistance to enrofloxacin (enrofloxacin: 9%; florfenicol: 40%; marbofloxacin: 80%).  

Conclusion  
According to these results, enrofloxacin has proved to be the antibiotic with the highest sensitivity among the tested, 
showing higher efficacy against E. coli and A. pleuropneumoniae affecting pigs in South Korea. Nevertheless, holistic 
antibiotic stewardship programs for addressing AMR are essential. Treatments must be establish and overseen by a 
qualified veterinarian and susceptibility tests are recommended before treatment.  

Keywords: swine, Escherichia coli, Actinobacillus pleuropneumoniae, enrofloxacin, South Korea 
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Introduction  
For swine respiratory disease (SRD), the comparative efficacy (CE) of different antibiotics is an important metric. 
However because active-to-active product comparison studies are rare, CE is often unknown. Assessment of CE is 
complicated by systematic bias, which differs between studies. Systematic review combined with network meta-analysis 
enables the assessment of CE and risk of bias using transparent methods. This systematic review and meta-analysis 
describes the CE of injectable antibiotics used to treat SRD in weaned swine.  

Materials and Methods  
A protocol was prepared before the conduct of the review. 17 injectable treatment protocols were of interest. The 
outcome of interest was the first-treatment success at 5-14 days post-enrollment. The information sources were CABI 
Abstracts and MEDLINE (1970 -2017), FDA FOI NADA, conferences in the Swine Information Library, and the 
bibliography of relevant studies and reviews. Two reviewers independently screened records, extracted data and 
assessed bias risk using a modified Cochrane ROB 2 tool. The network meta-analysis included the ranking of the 
treatments and all pairwise comparisons.  

Results  
There were 1266 records screened and 31 relevant records describing 36 studies were identified. Data for 10 of the 17 
treatments were identified. Tulathromycin (n=16 arms), ceftiofur NA (3-5 mg/kg-3 days, n=5 arms) and enrofloxacin (n=5 
arms) were most common. The network meta-analysis provided 100 estimates of CE. The top 3 model-estimated SRD 
treatments based on average rank were 1. enrofloxacin (n=5) (Avg. Rank = 2, 95% credibility interval (CI) 1–4), 2. 
gamithromycin (6 mg/kg once, n=2) (Avg. Rank = 5, 95% CI 1–14), and 3. marbofloxacin (8 mg/kg once, n=1) (Avg. Rank 
= 6, 95% CI 1–16). Due to the low number of relevant studies, no evidence of a difference is observed.  

Conclusion  
The results of the study provide estimates of CE between and rankings for SRD injectable treatments, which can be used 
as a performance indicator guiding treatment choices.  

Keywords: respiratory disease, systematic review, meta-analysis, antibiotics 
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Introduction  
Actinobacillus pleuropneumoniae (APP) is a major swine respiratory pathogen with worldwide presence and major impact 
on animal well-being and farm performance. Control strategies through improved management, biosecurity and 
vaccination have been associated with antimicrobial use for the treatment and eradication of APP. Enrofloxacin (Baytril®, 
Bayer Animal Health) has proven results for APP treatment and eradication in swine farms, as shown in studies in the 
USA and Nordic countries. The objective of this study was to evaluate enrofloxacin sensitivity of actinobacillus 
pleuropneumoniae isolates from commercial swine farms in China.  

Materials and Methods  
The susceptibility evaluation was performed in the Hua Zhong Agricultural University using the agar discs diffusion 
technique, following the CLSI standards. Forty-one (41) APP strains from different farms were isolated and susceptibility 
assessed with discs containing 5 micrograms of enrofloxacin (Baytril®, Bayer Animal Health). The results were analyzed 
according to the CLSI breakpoint standards, with samples showing inhibition zones lower than 17mm being classified as 
resistant.  

Results  
The analysis revealed that less than 5% (2/41) of the isolates showed resistance to enrofloxacin, indicating that APP 
strains present in Chinese swine farms have high sensitivity to this active.  

Conclusion  
This study indicates that enrofloxacin may be an effective choice on treatment of infected pigs and potentially used as a 
strategic tool for APP eradication programs. In order to ensure the correct and responsible use of antibiotics and to 
safeguard their efficacy, it is always recommended to perform susceptibility testing prior to the treatment, following 
veterinarian advice and product dosage according to authorized use.  

Keywords: APP, antimicrobials, sensitivity, enrofloxacin, China 
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Introduction  
Infections with pathogenic intestinal spirochaetes (Brachyspira species) cause swine dysentery (SD) and porcine 
intestinal spirochaetosis (PIS). The strongly haemolytic species B. hyodysenteriae is the most widespread of the agents 
that cause SD, although more recently the strongly haemolytic B. hampsonii and B. suanatina also have been shown to 
cause SD. PIS is caused by infection with the weakly haemolytic Brachyspira pilosicoli. Other weakly haemolytic species 
recovered from pigs include the non-pathogenic B. innocens, and B. intermedia and B. murdochii which are of uncertain 
pathogenic potential. 

Materials and Methods  
In this study we investigated a case of severe bloody diarrhoea in fattening pigs on a farm in Nakornpatom Province, 
Thailand. As SD was suspected, faeces were plated to selective Brachyspira blood agar medium and incubated 
anaerobically. Faecal samples also were subjected to multiplex PCR for salmonella enterica, B. hyodysenteriae, B. 
pilosicoli and Lawsonia intracellularis, and were examined for helminth eggs and Balantidium coli. The PCR and visual 
examinates all gave negative results. On the selective anaerobic Brachyspira medium a thin flat haze of spirochaetal 
growth with moderately strong haemolysis was isolated from one pig. The isolate was negative in the multiplex PCR for B. 
hyodysenteriae and B. pilosicoli. In order to identify the Brachyspira species present, and particularly to determine 
whether it might be pathogenic B. hampsonii or B. suanatina, it was subjected to whole genomic sequencing (WGS) 
using the NextSeq500 illumina platform.  

Results  
Whole genome mapping analysis of the data identified the isolate as being B. murdochii. The haemolysin genes for the B. 
murdochii strains had between 77.91%-99.67% nucleotide identity with B. hyodysenteriae WA-1 and 100.0% with B. 
murdochii DSM12563. Preliminary examination revealed A2058T and G2059A mutations on the 23S rRNA gene, 
associated with tylosin and lincomycin resistance, and a mutation at G1058C on the 16S rRNA gene associated with 
doxycycline resistance.  

Conclusion 
Further work is underway to assess the functional significance of these and other genomic changes that may be present. 
This study adds weight to the likelihood that some strains of B. murdochii can have pathogenic significance in swine, and 
may induce swine dysentery-like symptoms.  

Keywords: amr, B. murdochii, colitis, genetic mutation 
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Detection of helicobacter suis from porcine stomach at slaughterhouses in Korea 
 
Heon-Woo Lee, Jeong-Hee Han, Jae-Ha Lee*, Sun-Gue Lee*, Je-Yong Ko* 
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon-Si, 
Kangwon-Do, 24341, South Korea 
*Corresponding Author: guksoonamu@gmail.com 
 

Introduction  
Helicobacter (H.) suis is a zoonotic pathogen which colonized in the stomach. In pig, H. suis decreases daily weight gain 
and causes gastric disease. This study was to detect H. suis in the pyloric mucosa of pig stomachs from slaughterhouses, 
based on PCR assay and histological examination.  

Materials and Methods  
A total of 90 gastric samples were randomly collected at slaughterhouse A (30 samples) and B (60 samples). Samples for 
PCR assay were stored at -70°C, and samples for histological examination were fixed in 10% formalin and stored until 
used. DNA was extracted by using DNeasy Blood & Tissue Kit. Total 20μl reaction was performed using Maxime PCR 
Premix with 0.5μl of each primers and 2μl of extracted DNA. PCR products were analyzed by 1.5% agarose gel 
electrophoresis stained with ethidium bromide. Formalin fixed samples were stained with Warthin-Starry silver stain for 
detection of Helicobacter-like organisms. One H.suis specific primer is V832f, and its nucleotide sequence is TTG GGA 
GGC TTT GTC TTT CCA (5’-3’). The another H. suis specific primer is V1261r, and its nucleotide sequence is GAT TAG 
CTC TGC CTC GCG GCT (5’-3’). Both primer’s target gene is 16S rRNA, and size of amplified products was 433bp. PCR 
protocol was performed as initial cycle at 95°C for 10 min, 40 cycles at 95°C for 30 sec, 60°C for 30 sec and 72°C for 45 
sec, final extension at 72°C for 7 min.  

Results  
At slaughterhouse A, PCR assay detection rate was 23.3%, silver stain detection rate was 10.0%, and both detection rate 
was 3.3%. At slaughterhouse B, PCR assay detection rate was 50.0%, silver stain detection rate was 13.3%, and both 
detection rate was 6.7%.  

Conclusion  
Among the histological positive samples, 6 samples were negative for PCR assay. It might be considered that positive 
samples for Warthin-Starry silver stain were not always mean H. suis, but it could be spirochetes or other helicobacter 
species.  

Keywords: Helicobacter suis, gastric disease 
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Isolation and identification of Salmonella in large-scale pig farm in Hubei province, China 
 
Lan Yang, Yibao Chen, Erchao Sun, Hechao Zhu, Bin Wu* 
State Key laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University, 
Wuhan, Hubei 430070, China; Key laboratory of Preventive Veterinary Medicine in Hubei Province, Wuhan, Hubei 
430070, China 
*Corresponding Author: Wub@mail.hzau.edu.cn 
 

Introduction  
Salmonella plays an important role in Enterobacteriaceae, it is not only a pathogen for livestock and poultry, but also a 
major food-borne pathogen, causing a serious economic losses in humans and animals around the world. Moreover, the 
emergence of multi-drug resistant Salmonella brings a potential risk to livestock husbandry in the future. We selected 
three large-scale pig farms to investigate the epidemic situation of Salmonella in Hubei province, China. 

Materials and Methods  
We collected a total of 1326 samples from pig farms.  

Results  
49 Salmonella strains were isolated and indentified. Among which, 20 strains were isolated from anal swab, 12 strains 
from lungs, 10 strains from feces, 6 strains from intestine, and 1 strain from pig farm environment. In addition, serotype 
from those Salmonella strains isolated were identified, including 19 strains of Salmonella typhimurium, 8 strains of 
Salmonella choleraesuis and 6 strains of Salmonella derby, and the remaining 16 strains were not identified. Moreover, 
S.typhi, S.choleraesuis and S.derby were the major serotypes in animals and humans.  

Conclusion  
In all, these preliminary investigations provided a foundation for prevention and treatment of Salmonella in the future.  

Keywords: Salmonella, isolation, identification, serotype 
 



 

 683

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-050 

Frequency of Pasteurella multocida capsular type distribution in Brazil during the year of 
2017 
 
Lucas Dos Santos*1, Raffaella B.C. Teixeira2, Daniel L. Santos1, Jose Lucio Santos1 
1 Microvet, Microbiologia Veterinaria Especial LTDA, Vicosa-MG, Brazil 
2 Escola de Veterinaria Universidade Federal de Minas Gerais, Belo Horizonte-MG, Brazil 
*Corresponding Author: lucas@microvet.com.br 
 

Introduction  
Pasteurella multocida (P. multocida) is a causative agent of pleuritis, pericarditis and necrohemorrhagic pneumonia in 
finishing pigs. Pasteurella multocida capsular type A and D have been related to septicemia cases in Brazil. The objective 
of this study is to identify the frequency of Pasteurella capsular type’s distribution in cases of septicemia during the year 
of 2017 in all pig producer states in Brazil.  

Materials and Methods  
One thousand eight hundred and ninety eight (n=1898) samples from pigs with respiratory disease and septicemia 
submitted to the Microvet Laboratory (Viçosa – Minas Gerais, Brazil) between January and December 2017 were 
included in the study. The samples originated from eleven different states in Brazil, which included the main pig 
production areas. Samples were inoculated in 5% blood sheep agar plates and incubated aerobically during 24 to 48 
hours at 37oC. Identification of P. multocida isolates serotypes was performed.  

Results  
A total of 667 isolates of P. multocida were identified, from which 332 isolates of P. multocida were type A and 335 were 
type D. The five most prevalent states for P. multocida type A were: Minas Gerais (MG) (114/332–34,33%), followed by 
Parana (PR) (65/332–19,57%), Santa Catarina (SC) (64/332–19,27%), Goias (GO) (22/332–6,62%) and Rio Grande Do 
Sul (RS) (18/332–5,42%). Similar results were observed for P. multocida type D: MG (119/335–35,52%), PR 
(58/335–17,31%), SC (55/335-16,41%), RS (23/335–6,86%), GO (22/335–6,56%).  

Conclusion  
No difference was observed between the frequencies of distribution of Pasteurella capsular type in Brazil. The high 
prevalence of P. multocida type A and type D in MG state could be explained by the location of the laboratory and the fact 
that Minas has the largest number of independent pig producers in the country.  

Keywords: septicemia, swine, finishing 
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A specific salmonella enterica serovar choleraesuis genotyping PCR to differentiate strains 
during outbreaks in Brazil. 
 
Lucas Dos Santos*1, Raffaella B.C. Teixeira2, Camila P. Carmo1, Kimberly F. Cardoso1, Carla E.L. Silva1, Daniel L Santos1, 
Jose Lucio Santos1 
1 Microvet, Microbiologia Veterinaria Especial LTDA, Vicosa-MG, Brazil 
2 Escola de Veterinaria Universidade Federal de Minas Gerais, Belo Horizonte-MG, Brazil 
*Corresponding Author: lucas@microvet.com.br 
 

Introduction  
Salmonella enterica serovar choleraesuis (S.choleraesuis) has been identified in pigs worldwide. In Brazil, outbreaks with 
respiratory and circulatory disorders were observed by our veterinarians during the year of 2017. Different S.choleraesuis 
isolates have been identified by several methods. Pulsed Field gel electroforesis (PFGE) have been used to differentiate 
isolates of S. choleraesuis, however this technique is labour and intensive. The objective of this study is to evaluate and 
compare the difference between S. choleraesuis isolates using a specific S.choleraesuis PCR.  

Materials and Methods  
A total of twelve isolates (n = 12) of S. choleraesuis were used in this study, including a reference strain (ATCC 12011). 
The 11 field isolates were obtained from clinical cases from diseased pigs submitted to the Microvet Veterinary 
Diagnostic Laboratory during 2017. Purified genomic DNA was obtained from the 12 S. choleraesuis isolates. PCR was 
performed to amplify the CSR3 gene using the following primers: CMP3F – 5’-GTGGATGTGTTGACCGACTG-3’ and 
CMP3R– 5’- TCGGGATCGTCCTCTATACG- 3’. The PCR assay was carried out in a 50μL reaction solution containing 
0.3 μL of each primer and the recommendation of Gotaq Master Mix manufacturer. The cycling conditions were an initial 
incubation of 94ºC for 2 min, followed by 35 cycles at 98ºC for 10s, 60ºC for 30s and 68ºC for 30s. Sequencing of the 
amplicons was performed by Sanger method, assembled with MEGA 7.0 and analyzed using blast and GenBank. The 
sequence of S. choleraesuis isolates were compared with S.choleraesuis St. SC-B67 (AE017220), available at GenBank.  

Results  
The CSR3 gene was amplified successfully in all the S. choleraesuis strains. A total of 305 base pairs of each isolate 
were obtained from sequencing and comparison with S.choleraesuis St. SC-B67 revealed no differences at nucleotide 
and protein level.  

Conclusion  
Based on the results the amplification of the CSR3 gene was not successful in differentiating the S. choleraesuis isolates 
tested in this study.  

Keywords: PCR, sequencing, swine 
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PK/PD and clinical relationships of tiamulin (denagard) administered to pigs for the 
treatment of ileitis caused by Lawsonia intracellularis 
 
Ulrich Klein* 
Elanco Animal Health Inc. 
*Corresponding Author: ulrich.klein@elanco.com 
 

Introduction  
Denagard® is a pleuromutilin antibiotic registered for treatment of enteric and respiratory diseases associated with 
Brachyspira spp., Lawsonia intracellularis and Mycoplasma hyopneumoniae. The objective of the work was to compare 
the pharmacokinetics (PK) of tiamulin (Denagard®-Elanco AH) ileum contents concentration (ICC), to relate this to 
intracellular MICs (iMICs) against Lawsonia intracellularis (LI) derived from laboratory studies (pharmacodynamics-PD) 
and evaluate the clinical efficacy of the drug when administered in an artificial infection study.  

Materials and Methods  
Pharmacokinetics: The tiamulin (TIA) ICC concentration was estimated using a PK model based on the tiamulin colon 
contents concentration published following the administration of tiamulin via feed at 110 ppm and 220 ppm.  
Pharmacodynamics: The iMICs were derived from studies in which isolates of LI from Brazil and Thailand grown in 
McCoy murine fibroblast-like cell cultures were tested.  
Challenge study: An artificial infection study was carried out. Denagard was given at 50 ppm (commencing 2 days 
pre-challenge, continuing for 21 days until trial termination) and at 150 ppm (commencing 7 days post-challenge, 
medication 14 days). LI challenge strain LR189/5/83: iMIC=0.125μg/mL.  

Results  
Pharmacokinetics: The tiamulin ICC was recorded at 0.82μg/g (110 ppm) and at 2.33μg/g (220 ppm).  
Pharmacodynamics: The iMIC of tiamulin against LI was 0.125μg/mL (Brazil strain) and 0.125-0.25μg/mL (Thai strain).  
Challenge study: All pigs receiving Denagard at 50 ppm pre-challenge and 150 ppm post-challenge remained clinically 
normal, were free from diarrhoea and showed no gross and histopathological lesions at post mortem.  

Conclusion  
Effective tiamulin concentrations are achieved in the ileum contents by in-feed medication. These are sufficient to inhibit 
the development of ileitis (50 ppm) and sufficient to treat ileitis infections effectively when given at 150 ppm (7.5mg/kg 
bw).  

Keywords: PK/PD, tiamulin, ileitis, L. intracellularis 
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A comparative proteomic study of multi-drug resistance in actinobacillus pleuropneumoniae 
using iTRAQ quantitative proteomics 
 
Haili Li*, Yindi Xu, Qingxian Zhang, Wenhao Zhu, Zhifang Wang, Yi You, Limin Lang, Lixian Zhang, Wenqiang Jiao, 
Jianyu Fang, Keling Wang, Lili Feng, Zihua Hou 
Institute of Animal Husbandry and Veterinary Science, Henan Academy of Agricultural Sciences, 116# HuaYuan Road, 
Zhengzhou, Henan, 450002, China 
*Corresponding Author: haili8693@sina.com 
 

Introduction 
Actinobacillus pleuropneumoniae is a Gram-negative bacterial pathogen responsible for porcine pleuropneumonia and 
causes extensive economic losses in the swine industry worldwide. Resistance has become a serious problem in the 
treatment of animal diseases and infections of bacterial, fungal and viral origin. Numerous pathogens have developed 
multidrug resistance (MDR).  

Materials and Methods 
Targeting key enzymes, such as those that play crucial roles in the biosynthesis of essential metabolites, may provide a 
new and effective approach to counter antimicrobial drug resistance. The present study evaluated the proteomic profile of 
a multidrug resistant and drug-sensitive strain of A. pleuropneumoniae employing iTRAQ quantitative proteomics.  

Results 
From a total of 1,373 proteins that were identified with quantification, 413 proteins showed significant difference in 
expression (P<0.05) between the multidrug resistant group and drug-sensitive group, including 206 proteins with 
increased abundance and 207 proteins with decreased abundance in the MDR group. Pathway enrichment analysis of 
differentially expressed proteins identified by iTRAQ resulted in the identification of 100 significant pathways.  

Conclusion 
The most abundant differentially-expressed proteins in the multidrug resistance group compared with the drug-sensitive 
control groups were ABC (ATP-binding cassette) transporter protein, MeXH family multidrug efflux RND transporter, cell 
wall protein, chorismate synthase (CS), glycerol-3-phosphate dehydrogenase (G3PDH) and teichoic acid biosynthesis 
protein (TABP). These proteins play an important role in antibiotic-resistance and multi-drug resistance. These proteins 
and their pathways are attractive targets for research programs aiming to develop new antibiotics.  

Keywords: proteomics, multi-drug resistance, iTRAQ quantitative proteomics, ATP-binding cassett 
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Efficacy of salmonella-specific bacteriophage in weaners challenged with Salmonella 
typhimurium 
 
Sung-Jae Kim1, Jeong-Hee Han1, Yeong-In Kim*2 
1 College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University 
2 CTCBIO Co., Seoul, South Korea 
*Corresponding Author: yikim@ctcbio.com 
 

Introduction  
The most commonly found serotype in pigs, is Salmonella(S.) typhimurium which some-times is associated with diarrhea 
in young pigs. Bacteriophage which is parasitic on bacteria can destroy specific bacteria. So bacteriophages are 
considered as alternative antimicrobial sources. The objective of this experiment was to evaluate an efficacy of 
bacteriophage in weaned piglets challenged with S. Typhimurium.  

Materials and Methods  
Twenty-four healthy weaned piglets which were S.Typhimurium-negative were randomly allocated into 4 groups. NB-NC 
was non-treatment group. B-NC and B-C were fed with S. Typhimurium-specific bacteriophage (1x108 PFU/g, CTCBIO 
Co., Korea) orally from the 1st day of the experiment. NB-C and B-C were inoculated orally with 5 mL of S.Typhimurium 
(1x1010 CFU/mL) per one piglet on the 7th day of the experiment. Body weight and feed intake were recorded daily, 
diarrhea index was also checked daily and fecal samples were collected at 0, 1, 3 and 7 dpi (days post inoculation) for 
detection of S. Typhimurium and for quantitative analysis by real-time PCR (RT-PCR). Diarrhea index(0, 1, 2, 3) was 
graded according to fecal consistency by Sherman’s method. In the end, all piglets were necropsied. The jejunum, ileum, 
colon and cecum were collected for detection of S. Typhimurium by RT-PCR. And these tissues were taken with 10% 
NBF for H&E staining, and the V/C ratios were measured.  

Results and discussion  
The piglets of B-C were significantly improved compared with the piglets of NB-C after the challenge (P<0.05). In analysis 
of S. Typhimurium by RT-PCR, the amount of antigen of NB-C was higher than that of B-C in fecal sample, and ileum and 
colon, significantly (P<0.05). In V/C ratio, the value of B-C was lower than that of NB-C, significantly(P<0.05).  

Conclusion 
The feeding supplemented with bacteriophages improved the growth performance and reducing the level of infection in 
the piglets infected with S. Typhimurium.  

Keywords: Salmonella typhimurium 
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The usefulness of SPES score to screen for actinobacillus pleuropneumoniae infections in 
endemically infected pig herds 
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1 MSD Animal Health, Brussels, Belgium 
2 MSD Animal Health Innovation Pte Ltd, Singapore 
*Corresponding Author: hongyao.lin@merck.com 
 

Introduction 
Actinobacillus pleuropneumoniae (APP) is causative agent of porcine pleuropneumonia. Diagnosis is done via serological 
investigations, with slaughterhouse checks as complementary tool. This study compares pleurisy at slaughter with 
serological response in herds with and without clinical signs of APP.  

Materials and Methods 
Seven herds were allocated into clinically affected (APP; n=4) and non-clinically affected (n=3) herds according to 
symptomatology and/or recent bacteriological isolation. For each herd, pleurisy prevalence was recorded at slaughter 
(SPES score) and APP-index calculated. A cross-serological investigation was performed at herd level in 4 groups of 5 
animals each [6, 10, 16 and 22 weeks of age (wk)]. APP-toxin (ApxI, ApxII, ApxII) and Outer Membrane Protein (OMP) 
antibody response was tested by indirect-ELISA (MSD AH Service Lab, Boxmeer, The Netherlands). ApxIV antibodies 
were analyzed by IDEXX ApxIV ELISA®.  

Results 
Average pleuritis prevalence was 52.4%A [38.4–64.6] and 5.9%B [3.7–7.0] in affected and non-affected herds, resp. 
(P<0.05). Average APP-index (±sd) was higher for affected (1.16±0.35) compared with non-affected herds (0.07±0.06) 
(P<0.05). SPES score distribution for affected and non-affected herds was: SPES0 (48% vs 94%), SPES1 (13% vs 3%), 
SPES2 (16% vs 1%), SPES3 (9% vs 1%) and SPES4 (14% vs 1%). Mean antibody levels (log2 scale ±sd) for ApxIII at 6, 
10, 16 and 22 wk were 10.8±1.2, 10.1±3.2, 14.0±1.9 and 13.3±2.8 for affected and 7.7±1.0, 7.1±1.1, 7.6±1.0 and 
7.6±0.7 for non-affected herds (P<0.05). Similar tendency was described for ApxI, ApxII and OMP. The prevalence of 
seropositive pigs for ApxIV at 6, 10, 16 and 22 wk was 95%, 100%, 75% and 75% in affected and 87%, 53%, 27% and 
0% in non-affected herds.  

Conclusion 
APP seroconversion in clinically affected herds coincided with severe and highly prevalent pleurisy at slaughter. 
Slaughterhouse checks are useful to monitor APP and categorize clinically affected herds.  

Keywords: A. pleuropneumoniae, SPES, slaughter check, diagnosis 
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Characterization of the production process for recombinant verotoxin 2e 
 
Joaquim Mallorquí*, Laura Ferrer-Soler, Clara Panosa, Marta Bau, Alberto Moreno, M.Carmen Ruiz, Marta Sitjà 
R&D Department, Laboratorios Hipra, S.A., Amer, Spain 
*Corresponding Author: joaquim.mallorqui@hipra.com 
 

Introduction 
VEPURED® is a vaccine intended for active immunization of piglets against edema disease. The antigen of VEPURED® 
is a recombinant VT2e (rVT2e). The rVT2e is purified during the production process in order to guarantee the safety and 
immunogenicity of the vaccine when it is administered to two-day-old piglets. In this study, we present the 
characterization of the production process for the rVT2e.  

Materials and Methods  
The rVT2e production process involves a fermentation culture, cellular fragmentation, a purification step by 
chromatography, diafiltration and sterilizing filtration. The rVT2e purity and the endotoxin levels during the production 
process were evaluated by SDS-PAGE analyses and the chromogenic kinetic method using limulus amoebocyte lysate 
(LAL), respectively. The rVT2e purity of four antigen batches was analysed by SDS-PAGE analyses.  

Results  
The percentage of rVT2e in the cellular fragmentation fraction was only 1% of the total proteins, and the endotoxin levels 
were higher than 1x106 endotoxin units/mL. After the purification step, there was a 90-fold increase in purity and the 
majority of endotoxins were removed. At the end of the production process, the final antigen had greater than 90% purity 
and the endotoxin levels were below 10 endotoxin units/mL. All analysed batches had greater than 90% purity, indicating 
that the production process is consistent.  

Conclusion  
The purification step used in the rVT2e production process is essential for obtaining a final rVT2e protein with a high level 
of purity and with low endotoxin levels.  

Keywords: recombinant VT2e, purification 
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Expression of mucins (MUC2, MUC5AC, and MUC5B) in the lungs of pigs infected with 
actinobacillus pleuropneumoniae by immunohistochemistry 
 
ChungHyun Kim, ByungJae So* 
Animal and Plant Qurantine Agency 
*Corresponding Author: bjso@korea.kr 
 

Introduction 
Actinobacillus pleuropneumoniae is the causative agent of porcine. Histopathological changes in the acute stage are 
characterized by coagulative necrosis, hemorrhage, edema, fibrin and mucin deposition, and neutrophil and mononuclear 
cell infiltration of the lung parenchyma. Bacterial infection of the respiratory tract is commonly associated with mucus 
secretion. The objective of this study was to compare the expression of secreted mucins MUC2, MUC5AC, and MUC5B 
on the mucosal surface of respiratory epithelium from pigs experimentally infected with A. pleuropneumoniae and normal 
pigs using immunohistochemistry. 

Materials and Methods 
Forty 7-week-old colostrum-deprived pigs were randomly allocated to infected (n=20) or control groups (n=20). Five 
infected and uninfected pigs were euthanized at 0, 6, 12, and 48 hours post-inoculation (HPI). Lung tissue was collected 
from each pig at the time of necropsy. Quantitative morphometric analysis was carried out using a computer image 
analysis system, ImageJ 1.33a software. Student's t-test, Analysis of variance (ANOVA) and Bonferroni t-test were used 
to compare time effect and group effect. 

Results 
In the infected pigs, strong secreted and membrane-bound mucin signals were seen on the surface of the bronchiolar and 
respiratory bronchiolar epithelium with neutrophil infiltration. The mean secreted and membrane-bound mucin-positive 
area on the surface of the bronchiolar and respiratory bronchiolar epithelium peaked 6 HPI and decreased significantly to 
control levels by 48 HPI. The mean MUC2, MUC5AB, and MUC5C -positive area on the surface of the bronchiolar and 
respiratory bronchiolar epithelium was significantly greater in the infected group than the uninfected group 6 and 12 HPI 
(P<0.039). 

Conclusion 
In the present study, bronchioles and respiratory bronchioles with neutrophils in the lumen had strong secreted and 
membrane-bound mucin immunoreactivity, whereas bronchioles lacking neutrophils in the lumen had weak or no mucin 
immunoreactivity. Once neutrophils infiltrate the bronchiole and respiratory bronchiole lumen, neutrophils may release 
elastase, a serine protease, and induce the expression of mucins in the lungs, as seen in pigs experimentally infected 
with A. pleuropneumoniae.  

Keywords: Actinobacillus pleur, mucin, immnohistochemistry 
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Examination of ilea collected at slaughter for diagnosing porcine proliferative enteritis (PPE) 
in an early infected finisher herd 
 
Rutger Jansen*1, Marrina Schuttert2, Rick Janssen2, Martijn Steenaert1 
1 Boehringer Ingelheim Animal Health Netherlands, Alkmaar, the Netherlands 
2 De Varkenspraktijk, Someren, the Netherlands 
*Corresponding Author: rutger.jansen@boehringer-ingelheim.com 
 

Introduction 
PPE is caused by Lawsonia intracellularis (Li). Often the disease progresses subclinically, which makes it hard to proof 
the role of Li as cause for poor pig performance. Producers are hesitant to sacrifice pigs without severe clinical signs for 
diagnostic purposes. The objective of this study was to investigate if ilea collected at slaughter could be a useful 
specimen to support PPE diagnostics.  

Materials and Methods 
A herd suffering from PPE in the first weeks of finishing (12-16 weeks of age) was selected. From a batch of 240 
slaughter pigs 100 blood samples were taken for serology at exsanguination, 60 ilea were collected after evisceration. 
Ilea, stored individually on ice, were transported to a necropsy room for further analysis, including macroscopy, weighing 
(10 cm of the mid-section), histology, IHC and Li-qPCR.  

Results 
Of the blood samples 97% were positive for Li-antibodies. Histological findings indicated presence of ileitis in 50% of the 
ilea, of which 95% were IHC-positive. From the histological negative samples, only 1 sample (3%) was IHC-positive. Li 
genome equivalents (GE) were found by qPCR in 97% of the tissue samples. IHC and qPCR results were correlated. The 
IHC-positive samples had higher average amounts of Li present compared to IHC-negative samples: 10.7 log GE/mL vs 
7.3 log GE/mL (P<0.001). There was no correlation between ileal weights and histological findings. Macroscopy had a 
poor sensitivity and specificity (58% and 64% respectively) when compared to IHC.  

Conclusion 
Investigation of ilea collected at slaughter can be useful to diagnose PPE without sacrificing pigs. Typical histological 
lesions were detected and IHC testing was positive in a significant number of samples from a herd infected with Li in the 
first weeks of finishing. qPCR tissue levels correlated well with histology/IHC. Further studies are necessary to judge the 
full potential of qPCR.  

Keywords: PPE, Lawsonia intracellul, slaughterhouse, qPCR, IHC 
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bowls for oral administration of ileitis vaccine 
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Introduction  
The oral live vaccine against Lawsonia infection, Enterisol Ileitis, is commonly applied via the drinking water system. In 
some occasions the drinking water system is not suitable for administering the vaccine. In these cases, the use of a 
feeding bowl can be an alternative. The objective of this study was to evaluate the drinking behavior of nursery piglets 
when using a feeding bowl.  

Materials and Methods  
In total 93 piglets spread over 4 pens (22-25 piglets/pen) were evaluated. Pigs were individually marked with numbers on 
their back two weeks after weaning (approx. 12-15 kg live weight). Based on literature 4h-water consumption was 
estimated to be approximately 6.5 l, this amount was applied (including Thiosulphate Blue) in a feeding bowl (7l capacity). 
For each minute the drinking behavior of pigs was noted until the feeding bowl was empty. A piglet was recorded as 
having a drinking bout when the snout was deep in the water and it had an active drinking position. The drinking behavior 
was video recorded for a period of 5 hours starting about 11.30 am, during that time the usual nipple drinker water system 
was shut-off.  

Results  
Due to intensive neo-explorative behavior, it was not possible to identify and record individual piglets having a drinking 
bout in the first 30-45 minutes of observation. The bowls were emptied within 3 h4�, 3 h28�, 3 h35� and 4 h10�. Except for 
one, all piglets had at least one recognizable drinking bout before the bowl was emptied. The non-drinking piglet showed 
abnormal behavior and was considered sick.  

Conclusion  
Application of drinker bowls can be a suitable method for the application of Enterisol Ileitis. To ensure that the vaccine is 
consumed in the recommended 4 h-time period it is advisable to measure water intake the previous day at the time of 
planned vaccination. As good veterinary practice clinically diseased animals should be treated and vaccinated individually 
at a later time.  

Keywords: ileitis, vaccine, feeding bowl, Lawsonia, video observation 
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Case report on reduction of pre-weaning mortality after switching from an E. coli mono to 
an E. coli-clostridia combination vaccine 
 
Jozef Kwinten* 
VGTZ, Oisterwijk, the Netherlands 
*Corresponding Author: jkwinten@dierenartsenoisterwijk.nl 
 

Introduction  
Neonatal diarrhea starting at about 4 days of age was observed on a Dutch 450 head sow farm. E. coli F4, F18 and Cl. 
perfringens were detected in fecal samples from diarrheic pigs (n = 4). It was decided to change from an E. coli mono 
sow vaccine (EM) to a novel broad E.coli and Cl. perfringens type C combination sow vaccine (Entericolix®, EC). This 
field observation evaluates pre-weaning mortality before and after this change.  

Materials & Methods:  
A before (30 weeks, EM) and after (26 weeks, EC) comparison was made for evaluation. Live-born piglets/litter and 
pre-weaning mortality as recorded weekly on the farm were analyzed before-after. The fecal sampling was repeated in 
diarrheic pigs deriving from EC vaccinated sows (n = 3) and tested for enteric pathogens by PCR at the Dutch Animal 
Health Service (GD Deventer).  

Results  
While the number of live-born piglets increased from 14.2 to 14.5 piglets, mortality decreased in the EC group decreased 
from 13.2% to 12.4% compared to the EM group. Incidence of diarrhea judged by the animal caretaker was reduced. 
Fecal samples from the EC group were positive for Cl. perfringens Type A and negative for E. coli, Salmonella and 
Rotavirus.  

Conclusion 
E. coli was not detected anymore after the shift to EC sow vaccination and pre-weaning mortality decreased by about 1% 
point. Diarrhea was reduced, but not eliminated. While CpA was still detected by PCR in faeces, it is believed that the 
main cause for the clinical signs still present is cold stress as increased mortality usually starts at 4 days of age when the 
litter heating lamp is shut-off. Cold stress is a well-known factor causing reduced intestinal perfusion and diarrhea. 
Selection on increased litter size results in lighter birth weight of piglets, which are in turn more prone for cold stress. The 
farmer has been advised to optimize the neonatal piglet’s microclimate and not to shut of the heat lamp at once. Results 
of this change are still pending.  

Keywords: neonatal diarrhea, E. coli, vaccine, cold stress 
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Field efficacy of entericolix sow vaccination against neonatal colibacillosis 
 
Jeroen Spaans1, Jan Bartels1, Rutger Jansen*2 
1 DGC Twente, Wierden, the Netherlands 
2 Boehringer Ingelheim Animal Health Netherlands, Alkmaar, the Netherlands 
*Corresponding Author: rutger.jansen@boehringer-ingelheim.com 
 

Introduction  
Neonatal colibacillosis is amongst one of the most important infectious diseases of neonatal piglets. Besides a reduction 
in growth, colibacillosis leads to an increase in mortality. This field observation evaluates the impact of E. coli sow 
vaccination with a novel E.coli vaccine Entericolix (EC) with a broad antigenic spectrum (F4, F5, F6, F18 & F41) 
combined with Cl. perfringens type C on pre-weaning mortality in a Dutch farm affected by neonatal diarrhea.  

Materials and Methods  
On a Dutch 400 head sow farm (rotation program Topigs 40-york-danish landrace sows inseminated with PIC 408M) 
E.coli F41 associated diarrhea was identified as cause of increased pre-weaning mortality. A comparison was made 
between the 8 months before introducing E. coli sow vaccination (CTRL) and 5 months after (EC). The sows were 
vaccinated 7 and 4 weeks prior to the expected date of farrowing. Mortality and reason of mortality by opinion of the 
animal care taker was noted in the farm management system.  

Results  
Pre-weaning mortality reduced from 14.7% to 13.7%. Coli-diarrhea as a reason of pre-weaning mortality as reported by 
the animal caretaker reduced significantly from 115/7508 (1.5%) to 5/4607 (0.1%) piglets (OR 0.07, P<0.005).  

Conclusion  
The reduction of 1% pre-weaning mortality was related to the lower incidence of neonatal diarrhea. Other reasons of 
mortality did not differ significantly. The reduction in pre-weaning mortality can be explained by the protective maternal 
immunity of the sows due to EC vaccination, since no other (management) interventions took place in the analyzed time 
frame.  

Keywords: neonatal diarrhea, E.coli, vaccine, mortality 
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Comparison of Aivlosin® 17% Premix plus Deracin® 22% Granular Premix and 
Denagard™ 10% GF Premix plus Deracin® 22% granular premix in nursery pig health 
 
Jordi Mora*, Dan Busieres2, Karine Talbot3, Bill Maxwell4 
1 Eco Animal Health, Ltd; 100 High Street, Southgate, United Kingdom 
2 Grupe Ceres Inc: Levis, Quebec, Canada 
3 HyLife Ltd. Manitoba, Canada 
4 Pharmgate Animal Health Canada Inc. Ontario, Canada 
*Corresponding Author: jordi.mora@ecoanimalhealth.com 
 

Introduction 
The objective of this study was to evaluate the benefits of Aivlosin® 17% Premix (tylvalosin; ECO Animal Health Ltd.) 
plus Deracin® 22% Premix (CTC; Pharmgate LLC) in a nursery feed program to improve health during the nursery period 
and to compare it to Denagard™ 10% GF Premix (tiamulin; Elanco Inc.) plus Deracin. The diagnostic history of the 
nursery unit indicated H. parasuis was the biggest challenge, followed by S. suis, B. bronchiseptica and P. multocida; E. 
coli was also diagnosed and presented another challenge.  

Materials and Methods  
For the study, two rooms from one continuous flow nursery were used. Pigs were randomly assigned to one of two 
treatment groups: Treatment A: Denagard 40 ppm plus Deracin 440 ppm in feed after weaning (47 days). Treatment B: 
Aivlosin Premix 42.5 ppm plus Deracin 440 ppm in feed from 11-21 days and 36-47 days after weaning (21 days). There 
was a one-week interval between the two treatment groups, with the trials starting June 21st and 28th, 2017 and finishing 
on August 8th and 15th, 2017, respectively. Routine medication and vaccination programs were maintained for both 
groups. Average daily gain, mortality, feed intake, scouring index and percentage of scouring pigs through the period 
were measured.  

Results  
The Aivlosin pigs had lower mortality than did the Denagard pigs (8.12% vs 2.86%, respectively) and both groups had 
very similar feed efficiency ratios (1.33 vs 1.34) throughout the nursery stage. The percentage of scouring pigs was 
similar in the Aivlosin and Denagard groups (54.5% vs 52.8%, respectively) as was the scour index (0.933 vs 0.887).  

Conclusion  
The Aivlosin+Deracin pigs had lower mortality while receiving less antibiotic per pig 

Keywords: tilvalosin, tiamulin, CTC 
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Comparison of Aivlosin® 17% premix plus Deracin® 22% and Denagard™ 10% GF premix 
plus Deracin® 22% for swine respiratory disease in nursery and finishing. 
 
Jordi Mora*, Dan Busieres2, Karine Talbot3, Bill Maxwell4 
1 ECO Animal Health Ltd, 100 High Street, Southgate, United Kingdom 
2 Grupe Ceres Inc: Levis, Quebec, Canada 
3 HyLife Ltd. Manitoba, Canada 
4 Pharmgate Animal Health Canada Inc. Ontario, Canada 
*Corresponding Author: jordi.mora@ecoanimalhealth.com 
 

Introduction  
The objective of this study was to evaluate the benefits of Aivlosin® (tylvalosin; ECO Animal Health Ltd.) with Deracin® 
(CTC; Pharmgate LLC.) in nursery feed to improve health during the nursery and finishing periods and to compare it to 
Denagard™ (tiamulin; Elanco Inc.) with Deracin®. The diagnostic history of the nursery unit indicated the presence of H. 
parasuis, S. suis, B. bronchiseptica, P. multocida and E. coli.  

Materials and Methods  
Two rooms from a continuous flow nursery were used. In December 2016, pigs were randomly assigned to either: 
Treatment A: Denagard at 40 ppm plus Deracin at 440 ppm in feed after weaning for 47 days. Treatment B: Aivlosin 
Premix at 42.5 ppm plus Deracin at 440 ppm in feed from 11-21 days and 36-47 days after weaning (21 days in total). 
Routine medication and vaccination programs were maintained. Four and eight weeks after transfer to the finishing units, 
the same groups were medicated with: Treatment A: Onycin™ 1000 (tetracycline HCl) in drinking water for 5 consecutive 
days (target dose 21 mg/kg bodyweight/day/pig). Treatment B: Aivlosin WSG in drinking water for 5 consecutive days 
(target dose 5 mg tylvalosin/kg bodyweight/day/pig). At the end of finishing, 28 samples from each group were 
serologically tested, using the Idexx® ELISA tests for M, hyopneumoniae and Influenza type A. Lungs were scored for 
lesions at slaughter.  

Results  
All samples were positive for influenza. The percentage pneumonic lungs were 81.6% and 79.3% for the Aivlosin and 
Denagard groups, respectively. The Aivlosin pigs had a lower wean to finish mortality than the Denagard pigs (6.92% vs 
12.40%, respectively) and a lower feed efficiency ratio (2.47 vs 2.49, respectively).  

Conclusion  
The Aivlosin-treated pigs had lower mortality and improved feed efficiency than the Denagard-treated pigs and received 
less antibiotic per pig. The similarity in lung scores may have resulted from influenza, which is known to cause lesions 
similar to those caused by enzootic pneumonia. 

Keywords: tylvalosin, tiamulin, CTC 
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Prokaryotic expression of LsaA gene of Lawsonia intracellularis and establishment of an 
indirect ELISA for antibody detection 
 
Yanyang Wu, Jun Zhao* 
Henan agricultural university, Zhengzhou, Henan, China 
*Corresponding Author: zhaoj@henau.edu.cn 
 

Introduction  
Lawsonia intracellularis is a fastidious and obligate intracellular bacterium and has been identified as the etiological agent 
of porcine proliferative enteropathy (PPE). One of the diagnostic methods of L. intracellularis is based on the 
demonstration of L. intracellularis-specific antibodies in sera. However the limitation of serologic tests is the need for in 
vitro maintenance of the bacteria as a source of antigen, since the cultivation of L. intracellularis requires establishment of 
suitable cell lines and L. intracellularis cannot be cultured in conventional cell-free medium. LsaA is a surface antigen of 
L.intracellularis, we aim to use LsaA as a substitute for L. intracellularis to establish indirect ELISA for antibody detection.  

Materials and Methods  
The codon-optimized LsaA gene was cloned into pET32a(+) vector, and was expressed in E. coli. After optimization of a 
series of conditions, an indirect ELISA for detecting antibodies against L.intracellularis was established by using purified 
LsaA protein as coating antigen.  

Results 
The established ELISA could specifically detect anti-L. intracellularis antibodies, and there were no cross-reactions with 
the antibodies against common diarrhea-causing pathogens such as E. coli, Salmonella choleraesuis, porcine epidemic 
diarrhea virus and transmissible gastroenteritis virus. The ELISA has good sensitivity and repeatability. 
Seroepidemiological prevalence of L. intracellularis infection in partial pig farms in Henan province was investigated by 
using the established ELISA. The results indicated that all the tested pig farms were anti-L. intracellularis antibody 
positive with average positive rate of 30.6%.  

Conclusion 
The established ELISA can be used for detecting antibodies against L.intracellularis  

Keywords: Lawsonia intracellul, ELISA 
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Rapid detection of Lawsonia intracellularis with isothermal recombinase polymerase 
amplification and lateral flow analysis 
 
Yanyang Wu, Jun Zhao* 
Henan,agricultural,university,Zhengzhou,Henan,China 
*Corresponding Author: zhaoj@henau.edu.cn 
 

Introduction  
The prevalence of porcine proliferative enteropathy (PPE), caused by Lawsonia intracellularis, has been reported in many 
swine breeding countries, and caused enormous economic losses. Diagnosis of L.intracellularis is based on the 
demonstration of the microbe or microbial DNA in tissue specimens or faecal samples, or the demonstration of L. 
intracellularis-specific antibodies in sera. Current methods are restricted to the laboratory due to the requirements for 
sophisticated equipment, complex experimental procedures, skilled personnel and subsequent analysis. There is an 
urgent need for a rapid and reliable pen side diagnostic assay for the control of PPE. Recombinase polymerase 
amplification (RPA) is a novel isothermal amplification technology. Lateral flow dipstick (LFD) is a portable diagnostic tool 
which can be used in non-laboratory situations. In this study, RPA coupled with LFD system was developed to detect L. 
intracellularis DNA for the first time.  

Materials and Methods 
A pair of RPA primers targeting dnaA gene were synthetised and abeled at 5’end with FAM and Biotin, respectively. RPA 
was performed with the TwistAmp Basic kit. The amplicon was detected by LFD strip. Primers concentration, reaction 
time and temperature were optimized, respectively. The specificity of LF-RPA was analyzed with the common 
diarrhea-causing pathogens. Sensitivity was determined by comparing with conventional PCR.  

Results  
The optimized conditions for RPA-LFD are as follow: 0.33 μM primers, amplify at 37°C for 20 min. There are no 
cross-reactions with other common diarrhea-causing pathogens. The detection limit is 103 copies of Lawsonia 
intracellularis DNA.  

Conclusion  
The established LF-RPA assay can be used for field detection of L. intracellularis  

Keywords: Lawsonia intracellul, recombinase polymera, lateral flow dipstic 
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Whole genome sequencing of weakly Haemolytic brachyspira hyodysenteriae reveals 
unique mutations potentially useful for swine dysentery surveillance 
 
Roderick Michael Card*1, Richard Ellis2, Javier Nunez-Garcia2, Eric R. Burrough3, Jill Thompson4, Maxime Mahu5, Frank 
Pasmans5, Tom La6, Nyree D. Phillips6, David J. Hampson6,7, Judith Rohde9,9, Alexander W. Tucker8 
1 Department of Bacteriology, Animal and Plant Health Agency, Weybridge, UK 
2 Central Sequencing Unit, Animal and Plant Health Agency, Weybridge, UK 
3 Veterinary Diagnostic Laboratory, Iowa State University, Ames, USA 
4 Scotland's Rural College, Penicuik, Scotland, UK 
5 Department of Pathology, Ghent University, Merelbeke, Belgium 
6 School of Veterinary and Life Sciences, Murdoch University, Perth, Australia 
7 College of Veterinary Medicine and Life Sciences, City University of Hong Kong, Kowloon Tong, Hong Kong, China 
8 Department of Veterinary Medicine, University of Cambridge, Cambridge, UK 
9 Institute for Microbiology, University of Veterinary Medicine, Hannover, Germany 
*Corresponding Author: Roderick.Card@apha.gsi.gov.uk 
 

Introduction  
The aim of this study was to investigate a new and emerging variant of Brachyspira hyodysenteriae. Classically B. 
hyodysenteriae presents as strongly haemolytic (shBh) on blood-containing bacterial culture plates which, together with 
biochemical testing, is a key phenotype for identification by culture. However recent reports describe Brachyspira isolates 
from high health pig holdings without swine dysentery that were weakly haemolytic in culture but identified as B. 
hyodysenteriae when tested by PCR. These weakly haemolytic B. hyodysenteriae (whBh) isolates were indistinguishable 
from Brachyspira intermedia in phenotypic tests and from shBh in commonly utilized molecular tests and pose a serious 
complication for pathogen surveillance in pig trade.  

Materials and Methods  
To elucidate their speciation and to characterise their diversity and relationship we have analysed the whole genome 
sequences of 34 whBh isolates (30 sequenced for this study) and compared them to the genomes of 79 shBh. 
Taxonomic classification using Kraken k-mer analysis supported identification of whBh as B. hyodysenteriae. In a 
phylogenetic tree constructed using core genome Single Nucleotide Polymorphisms (SNPs) the whBh isolates formed a 
distinct sub-clade, with epidemiologically related isolates clustering together in sub-groups. 

Results  
Genome comparison showed that whBh isolates had non-synonymous SNPs in one or more haemolysis-associated 
genes, not present in shBh isolates, which may contribute to their haemolysis phenotype. Genome-wide association 
studies revealed SNPs present only in whBh isolates, many residing in genes encoding putative virulence factors, which 
may correlate with their lack of virulence as deduced from the clinical healthy presentation of the affected herds.  

Conclusion  
The genome differences identified can inform the design of more specific diagnostic tests. Until that time our findings 
support the combined use of molecular and haemolysis testing for comprehensive surveillance purposes in swine 
dysentery negative herds.  

Keywords: B. hyodysenteriae, swine dysentery, virulence, haemolysis, surveillance 
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Efficacy of PorcilisTM Ileitis against Lawsonia intracelluaris challenge 
 
Brad Jay Thacker*1, Greg Armbruster1, Brett O'Brien1, Robyn Fleck1, Rika Jolie1, Nathan Winkelman2, Adam Mueller2 
1 Merck Animal Health, De Soto, Kansas USA 
2 Swine Services Unlimited, Inc, Rice, Minnesota, USA 
*Corresponding Author: brad.thacker@merck.com 
 

Introduction  
PorcilisTM Ileitis (Merck Animal Health-MAH, Madison, New Jersey, USA) was introduced to the US market in late 2015 as 
an aid in the control of ileitis caused by Lawsonia intracellularis, as an aid in the reduction of colonization by Lawsonia 
and as an aid in the reduction of duration of fecal shedding. The objective of this study was to evaluate the efficacy of 
PorcilisTM Ileitis using a challenge model developed and performed by an independent investigator.  

Materials and Methods  
Three-week-old, Lawsonia seronegative pigs were randomly assigned to treatment with stratification by litter and gender. 
Thirty pigs were vaccinated with Porcilis Ileitis (2 mL, IM) and thirty pigs served as controls. Fecal shedding was 
evaluated by PCR prior to necropsy 24 days post challenge (DPC). At necropsy, the severity and length of gross lesions 
were assessed and ileums were collected for laboratory testing (histopath, immunochemistry and PCR). Statistical 
analysis was done by ANOVA or Fisher Exact Test.  

Results  
Compared to control pigs, Porcilis Ileitis vaccinated pigs had significantly less macroscopic and microscopic lesion and 
lower levels of tissue infection and fecal shedding. The percent reduction by parameter in vaccinated pigs compared to 
control pigs were: total gross lesion score, 94.4%; histopath, 69.1%; IHC, 69.4%; tissue infection (PCR), 99.0%; and fecal 
shedding, 99.3% and 99.8% at 15 and 22 DPC, respectively.  

Conclusion  
These findings characterized the severity of this challenge model and demonstrated the efficacy of Porcilis Ileitis against 
this model. Likewise, the level of protection in this study was similar to what has been reported in previous studies.  

Keywords: Porcilis Ileitis, vaccination 
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PorcilisTM Ileitis post-vaccination seroresponse kinetics 
 
Brad Jay Thacker*1, Greg Armbruster1, Brett O'Brien1, Robyn Fleck1, Rika Jolie1, Nathan Winkelman1, Adam Mueller1 
1 Merck Animal Health, De Soto, Kansas, USA 
2 Swine Services Unlimited, Inc., Rice, Minnesota, USA 
*Corresponding Author: brad.thacker@merck.com 
 

Introduction  
PorcilisTM Ileitis (Merck Animal Health - MAH, Madison, New Jersey, USA) was introduced to the US market in late 2015 
as an aid in the 1) control of ileitis caused by Lawsonia intracellularis, 2) reduction of colonization by Lawsonia and 3) 
reduction of duration of fecal shedding. Previous studies demonstrated that Porcilis Ileitis induced measurable antibody 
levels but the interval between vaccination and testing was typically 5-6 weeks or longer. The objective of this study was 
to measure weekly serum antibody levels following Porcilis Ileitis vaccination to determine if and when serotesting could 
be used for compliance monitoring  

Materials and Methods  
As part of a larger study, ten three-week-old, cross bred, Lawsonia seronegative pigs were vaccinated per label with 
Porcilis Ileitis; a single, 2 mL dose administered IM. Pigs were housed in an isolation facility for the entire study and kept 
free of Lawsonia based on laboratory testing of tissues collected at necropsy at the end of the study. Pigs were bled prior 
to vaccination and then weekly for 9 weeks. Serum was tested for Lawsonia antibody by ELISA (bioScreen Ileitis 
Antibody ELISA, Svanova, Uppsala Sweden).  

Results  
The rate of positive animals and the average percent inhibition of the ten pigs by week post-vaccination (WPV) were as 
follows: WPV0 - 0/10, -17.0; WPV1 - 0/10, -1.7; WPV2 - 6/10, 32.9; WPV3 - 9/10, 51.8; WPV4 - 8/10, 51.9; WPV5 - 8/10, 
51.7; WPV6 - 9/10, 59.5; WPV7 - 10/10, 62.9; WPV8 - 9/10, 57.2; and WPV9 - 10/10, 70.0.  

Conclusion 
These findings demonstrate the potential utility of measuring post-vaccination antibody levels by ELISA for compliance 
monitoring, starting as soon as 3 weeks after vaccination.  

Keywords: Porcilis Ileitis, Lawsonia 
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Antimicrobial susceptibility and mechanism of macrolide and lincosamide resistance in 
Brachyspira spp. in Taiwan, China 
 
Yu ru Lin* 
Department of Veterinary Medicine, National Chiayi University, Chiayi, Taiwan, China 
*Corresponding Author: soma1012351@gmail.com 
 

Introduction  
Some members of the Brachyspira species are the most important causal agent of swine dysentery (SD) and porcine 
intestinal spirochetosis. These diseases usually occur in growing to finishing pigs and cause severe economic losses by 
decreased feed intake and increased feed conversion ratio, as well as costs associated with treatment and death. 
Antimicrobial agents are widely used to control the infection of SD like tylosin, lincomycin, and tiamulin in Taiwan, China. 
However, a loss of clinical efficacy of some antimicrobial agents authorized for treating Brachyspira has been observed in 
many countries. The aim of this study was to analyze the antimicrobial susceptibility of Brachyspira isolated from Taiwan, 
China and to investigate the mechanism of decreased susceptibility to lincosamides and macrolides.  

Materials and Methods  
A total of 55 Brachyspira isolates obtained from the grower-finisher period were evaluated in this study. These isolates 
included B. hyodysenteriae (n = 37), B. murdochii (n = 11), B. pilosicoli (n = 5), B. intermedia (n = 1), and B. innocens (n 
= 1). Antimicrobial susceptibility testing was performed to examine twelve selected antimicrobial agents. All antimicrobial 
agents were evaluated using the agar dilution method.  

Results  
The results showed that the 50% and 90% minimum inhibitory concentration (MIC) values of the tested macrolides were 
all >256 �g/mL. The MIC50 of lincomycin, tiamulin, carbadox, olaquindox, ampicillin, amoxicillin, doxycycline, 
oxytetracycline, and gentamicin were 32, 1, �0.125, �0.125, 0.5, 0.25, 2, 2 and 2�g/mL. The genetic basis of the 
decreased susceptibility to tylosin and lincomycin in Brachyspira spp. was investigated and the results showed a possible 
connection to the mutations at position A2058 and G2032 of the 23S rRNA gene.  

Conclusion  
In conclusion, the result of this study indicate that Brachyspira spp. may be developing resistance to antimicrobial agents 
commonly used for the treatment of SD in Taiwan, China.  

Keywords: swine dysentery, Brachyspira, antimicrobial suscep 
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Effect of Flavomycin® on the conjugative rate of plasmids containing mcr-1 and bla CTX-M 
genes in Escherichia coli 
 
Prasert Apiwatsiri1, Korntip Kanjanavaikoon2, Pawiya Pupa1, Kittitat Lugsomya1, Waree Niyomtham1, Nuvee Prapasarakul*1 
1 Department of Veterinary Microbiology, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand 
2 Huvepharma (Thailand) Ltd. Bangkok, Thailand 
*Corresponding Author: Nuvee.P@chula.ac.th 
 

Introduction  
Antibiotic resistance is globally a major concern with impact on livestock and public health. Conjugation is defined as one 
of the mechanisms for horizontal gene transfer especially, for antibiotic resistant genes. Recently, plasmid mediated 
colistin resistance encoded by the mcr-1 gene has been detected in more than 30 countries on 5 continents. Likewise, bla 
genes encoding extended-spectrum beta-lactamase (ESBL) are the main cause of cephalosporin resistance which 
generally disseminates through plasmids. CTX-M type genes are important for ESBL which have raised concern due to 
the transfer of genes between human and animals. Flavomycin® is a phosphoglycolipid antibiotic which can inhibit 
horizontal resistance gene transfer by conjugation in vitro and reduce the presence of antimicrobial resistant bacteria in 
vivo. The aim of this study is to evaluate the effect of Flavomycin® on the conjugative rate of plasmids containing mcr-1, 
blaCTX-M-1 and blaCTX-M-9 genes in Escherichia coli isolated from pigs. The plasmid conjugation assay was done in three 
fold and used to measure the amount of E. coli with incorporated DNA representing transconjugants. Transfer 
frequencies were statistically evaluated using SPSS for one-way ANOVA. 

Materials and Methods  
A total of 7 strains of colistin resistant or ESBL producing E. coli were used as donor and E. coli J53 strain was used as 
recipient. At 7 logs concentration, E. coli J53 and E. coli containing plasmid containing the resistant genes were parallel 
performed by the conjugative assay.�

Results  
In every treatment group, 8 or 16 μg/ml of Flavomycin® was additionally mixed into the suspension. Transconjugants 
were selected on LB agar containing either sodium azide (200 μg/ml) and colistin (2 μg/ml) or sodium azide (200 μg/ml) 
and cefotaxime (2 μg/ml), respectively. In the control group, the transfer frequencies reached the highest level, while the 
suspension treated with Flavomycin® at 8 μg/ml showed a reduction of 10 times whereas Flavomycin® at 16 μg/ml 
decreased 10 times and 100 times the plasmid containing mcr-1 and bla CTX-M family (P<0.05). 

Conclusion  
Hence, at a dose of 8 and 16μg/ml, Flavomycin® could reduce the conjugation rate of the plasmids mediating colistin 
resistance and ESBL E. coli, in vitro. 

Keywords: Flavomycin®, Escherichia coli, plasmid-mediated colistin resistance gene, extended-spectrum beta-lactamase, 
bla CTX-M family 
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Introduction  
Brachyspira hyodysenteriae is a fastidious facultative anaerobic spirochete that causes a severe mucohemorrhagic colitis 
called swine dysentery (SD). Whole geome sequencing is an increasingly accessible tool for many laboratories, and can 
be used to develop molecular epidemiological databases and provide unique genetic information about strains in different 
countries. The objective of this study was to characterize the genome of a B. hyodysenteriae isolate recovered from a 
fattening pig with severe hemorrhagic colitis in Nakornpatom province, Thailand.  

Materials and Methods  
The spirochete was strongly beta-hemolysic on selective blood agar medium, and was identified as B. hyodysenteriae 
(strain CU-1) by nox gene PCR specific for B. hyodysenteriae. Whole genome sequencing (WGS) was performed using 
the NextSeq500 illumina platform. Mulilocus sequence typing (MLST) analysis using 7 housekeeping genes was used to 
assign it to new sequence type ST241, which was deposited at the PubMLST site.  

Results  
By eBurst analysis, the Thai strain belonged to a different clone than all deposited isolates from other countries. The 36 kb 
plasmid was found in the CU-1 strain, but only possessed 20 out of 31 genes described in the B. hyodysenteriae WA-1 
strain plasmid. Six of the absent genes were those previously considered to be linked to virulence. Overall, the CU-1 
plasmid had 95.85%-100% nucleotide identity to the plasmid in strain WA-1. The 13 genes encoding the prophage-like 
gene transfer agent (GTA) VSH-1 in strain WA-1 also were found in CU-1, with 95.09%-100% nucleotide identity. Genetic 
mutations associated with antimicrobial resistance were found as A2058T and G2059A mutations on the 23S rRNA gene, 
associated with tylosin and lincomycin resistance, and a mutation at G1058C on the 16S rRNA gene associated with 
doxycycline resistance. In conclusion, B. hyodysenteriae sequence type ST241 was a novel type found in Thailand. The 
genomic data confirmed the presence of the 36 kb plasmid and the VSH-1 prophage-like GTA.  

Conclusion  
This study provides basic genetic knowledge of a B. hyodysenteriae strain from a clinical case in Thailand, and adds to 
understanding of the global distribution and diversity of this important swine pathogen.  

Keywords: B. hyodysenteriae, colitis, genetic characteriza, swine dysentery, Thailand 
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Screening and identification of a linear B-cell epitope on P97 protein of Mycoplasma 
hyopneumoniae using yeast random display technology 
 
Lu Liu 1, Guo Jie2, Zhu Kemeng2, Xin Jiuqing2, Liu Henggui*2, Liu Yufen*1 
1 Harbin Normal University College of Life Science and Technology 
2 State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute, Chinese Academy of Agricultural 
Sciences 
*Corresponding Author: lhg@hvri.ac.cn 
 

Introduction  
This research constructs a yeast random display library of P97 antigen of Mycoplasma hyopneumoniae (Mhp). Screen 
and identify linear B-cell epitopes from this yeast library. 

Materials and Methods   
The p97 gene was amplified from Mhp genome using specific primers. All TGA codons within the p97 gene were mutated 
into TGG using PCR. The random P97 fragments were produced through random digestion of PCR products of mutant 
p97 gene with DNase  and ligated into vector pCT-XcmI to generate a random yeast display library. The positive clones in 
the induced yeast library that reacted with the sera from Mhp-infected porcine were sorted by flow cytometry and verified 
the minimum peptide sequences of epitopes.  

Results  
The size of the constructed library was 2.86×106 clones. The inserted fragments covered the full length of p97 mutant 
gene and randomly distributed. After inducing expression of yeast library, a positive clone reacting with the sera from 
Mhp-infected porcine, named as 184, was sorted using flow cytometry. After one by one deletion from the C-terminal 
amino acid of 184, an epitope 184D (DEKTSSQKDPSTLRA) with 15 amino acids in length was determined. This epitope 
reacted with all randomly-selected Mhp-positive porcine sera.  

Conclusion 
These results indicated that the library is able to be used for the epitope screening on the P97 protein, and the 184D 
peptide on the P97 protein is a B-cell epitope which is capable of inducing antibody production in all hosts. These results 
will provide the base for the utilization of 184D epitope as a diagnostic target in the future.  

Keywords: Mycoplasma hyopneumo, P97 adhesin protein, yeast display librar, B-cell epitope 
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Study of the relationship between virulence factors and pathogenic types of enterotoxigenic 
Escherichia coli from diseased pigs in Taiwan, China 
 
Hsin-Hui Tseng, Dan-Yuan Lo, Hung-Chih Kuo* 
Department of Veterinary Medicine, National Chiayi University, Chiayi City, Taiwan, China 
*Corresponding Author: ncyuvetlb@gmail.com 
 

Introduction  
Enterotoxigeni Escherichia coli (ETEC) is an important cause of the neonatal (ND) and post-weaning porcine diarrhea 
(PWD). These strains colonize the small intestine by means of one or more fimbrial adhesins, such as F4 (K88), F5 (K99), 
F6 (987P), and F18 (Fed1) and produce one or both heat-stable enterotoxins and heat-labile enterotoxins.  

Materials and Methods  
A total of 345 strains of ETEC were isolated from the rectal swab, feces, intestinal content of 0-14 weeks old diseased 
pigs with diarrhea which were sent to the Animal Disease Diagnostic Center, National Chiayi University in Taiwan, China, 
between 2012 and 2017. Isolation of ETEC followed the standard bacteriological methods and PCR for identification of 
fimbrial types F4, F5, F6, and F18 and enterotoxin genes (STa and LT1) was carried out as previously described. This 
study investigates the prevalence of fimbrial and enterotoxins genes of E.coli by PCR among 1641 cases from 2012 to 
2017 in Taiwan, China.  

Results  
A total of 2398 E. coli were isolated, of which 345 were subsequently identified as ETEC by PCR, accounting for 14.4% of 
the total number of sample. ETEC isolates which carrying both fimbrial and enterotoxin gene were detected in 35.4% of 
the cases (107 out of 345 isolated). The STa gene (68.7%) was most common, followed by LT (60.9%). Fimbrial genes 
were detected in 93 isolates (26.9%), with F18 being the most common (22.6%), followed by F4 (4.3%). There were clear 
differences between the strains of ND and those of PWD in the type of enterotoxin and frequency of fimbrial adhesins: 
ND-ETEC were found in 75 of 345 strain and PWD-ETEC in 192 of 345. ETEC strains harboring STa, LT, or STa/LT 
gene were evenly distributed among the strains of PWD-ETEC. In contrast, most of the ETEC of ND harbor STa alone. 
Fimbrial adhesins appear in only 9 of 75 ETEC of ND and 72 of 192 ETEC of PWD. 

Conclusion  
This study confirms that ETEC is frequently isolated in pigs with PWD across the southwest of Taiwan, China, with F18- 
and F4-ETEC variants involved in 33.3% and 4.1% of the outbreaks, respectively.  

Keywords: E. coli, enterotoxigenic, virulence factors, post-weaning porcine, diarrhea 
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Key control of the production quality of Mycoplasma hyopneumoniae, live vaccine (168 
strains) 
 
Yanfeng Zhu1, Yi Luo2, Yeyun Lu1, Juncai Xu2, Deming Yang1 
1 Nanjing Dayao Network Technology Co. Ltd.,Nanjing,China 
2 Guizhou FristV Biotechnology Co., Ltd.,Guiyang,China 
*Corresponding Author: zhuyf615@163.com 
 

Introduction  
The production process of pig Mycoplasma hyopneumoniae (MPS) live vaccine (168 strains) was relatively complicated, 
and various factors influenced the vaccine quality. So it was important to control the key points of production process. 

Results  
The aim of this paper was to expound four aspects, including the strains amplification and identification, the quality 
control of raw materials, the optimization of production process and products inspection.  

Conclusion 
Guizhou Fisrt V Biological Technology Co.Ltd. mass-produced the MPS live vaccine (168 strains), and its key indicators 
was 10 times higher than the national standard, then they achieved a great success.  

Keywords: MPS, live vaccine, production, quality, key control 
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A field detective result about sIgA by inoculating different Mycoplasma hyoneumoniae 
vaccines and different inoculation routes 
 
Yu Yang, Zeng Liangming, Xie Haiming* 
Technical Services Department, FuZhou DaBeiNong biological technology co.,Ltd,FuZhou,China 
*Corresponding Author: 45962202@qq.com 
 

Introduction  
In field farms, pigs were inoculated with different M. hyoneumoniae inactivated vaccines (J strain group and P strain 
group), and via different inoculation routes(intranasal immunization group and intrapulmonic immunization group)by 
attenuated M. hyoneumoniae vaccine (168 strain). Specific mucosal immune responses were evaluated by SIgA 
monitoring and feasibility of intranasal inoculation route was evaluated by using M. hyoneumoniae live vaccine (168 
strain) .  

Materials and Methods  
A total of 228 nose swab samples were collected from 7 farms, which including with pigs on-1, 7, 28 and 56d 
post-inoculation (DPI) by M. hyo vaccines. SIgA was detected by indirect ELISA, Jiangsu Academy of Agricultural 
Sciences was entrusted for detecting.  

Results  
Specific SIgA was detected on 7 DPI which inoculated by different inactivated vaccines (J strain group and P strain 
group). In J strain group, S/P values gradually decreased on 28 and 56 DPI, but positive rates slightly increased and 
which 55% and 62%. In P strain group, S/P values top to 28 DPI, and then slightly decreased on 56 DPI, but positive 
rates were 63% and 68% on 28 and 56 DPI. Specific SIgA was detected on 7 DPI which immunized via different 
inoculation routes by attenuated M.hy live vaccine(168 strain). In intranasal immunization group, S/P values rapidly rose 
on 7 DPI, but decreased on 28 and 56 DPI, positive rates were both 56%. In intrapulmonic immunization group, S/P 
values steadily increased on 28 and 56 DPI, positive rates were 90% and 83%.  

Conclution: 
Previous studies showed that specific SIgA can not produce by inoculating inactivated vaccines. Therefore, this study 
showed that inactivated vaccines can not prevent infection and colonization of field M. hyo strains in pigs, so that clinical 
preventive effect by using inactivated vaccines in farms would be influenced by infection pressure of M. hy.  
Intrapulmonic immunization group and intranasal immunization group can both rapidly produce specific SIgA, and the 
difference was not significant (P>0.05). It’s worth noting that if clinical operation is incorrect, it may easy result in 
intranasal immunization failure.  

Keywords: Mycoplasma hyoneumon, vaccine, mucosal immunity, SIgA 
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Prevalence of beta2 toxin gene in Clostridium perfringens isolated from Korean pigs 
 
Byeongyeal Jung, Kwang-Ho Choi, Mi-Hye Hwang, Kichan Lee, Jiyong Park, Bang-Hun Hyun1 
1 Bacterial Disease Division, Animal and Plant Quarantine Agency, Gimcheon, Korea 
2 Korea Veterinary Consulting Group, Jinju, Korea 
*Corresponding Author: jungby@korea.kr 
 

Introduction  
Clostridium (Cl.) perfringens has long been recognized as an important pathogen of enteric disease in pigs. It has been 
classified into five toxigenic types (A through E) according to the production of major toxins (alpha, beta, epsilon, and 
iota). Recently, beta2 toxin has been also reported in pathogenesis of enteritis by Cl. perfringens.  

Materials and Methods  
In the present study, we investigated that the prevalence of major four toxin genes and beta2 toxin gene (cpb2) of Cl. 
perfringens isolated from diarrheal and non diarrheal fecal samples in Korean pigs. Twelve farrow-to-finish herds 
throughout Korea participated in this study between May and October 2017. Fresh fecal samples (diarrhea = 265, 
non-diarrhea = 318) were tested for the prevalence of Cl. perfringens. The samples were cultured on the sheep blood 
agar plate with anaerobically at 37  for 24 hr. Presumptive colonies with characteristic dual hemolytic zones were 
picked up and then tested with VITEK MS system (database v2.0) for the identification of Cl. perfringens. Multiplex PCR 
was performed to detect the major four toxin genes. And, the presence of the cpb2 was also confirmed by the additional 
PCR analysis. 

Results 
Among 583 samples tested, 105 (18.0%) were isolated with Cl. perfringens; 49 (18.5%) of the 265 diarrheal samples and 
56 (17.6%) of the 318 non-diarrheal samples, respectively. All of the isolates were confirmed as type A. On the other 
hand, 43 (87.8%) out of the 49 isolates from diarrhea and 20 (35.7%) out of the 56 from non-diarrhea were possessed 
with the cpb2, respectively. Although the prevalence of Cl. perfringens was higher in the diarrheal samples than the 
non-diarrheal samples, but this difference was not significant (P>0.05). All isolates tested in this study were Cl. 
perfringens type A, and these results were consistent with those from another study in Korea (Lee et al. 2014). It was 
worthy to note that cpb2-positive Cl. perfringens were isolated from 87.8% of diarrheal samples compared with 35.7% of 
non-diarrheal samples (P<0.05).  

Conclusion  
Therefore, we speculated that beta2 toxin played a role as one of the virulence factors in enteric disease in pigs. 

Keywords: Cl. perfringens, beta2 toxin, pigs 
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Characterization of Streptococcus suis isolates from diseased and healthy pigs between 
2011 and 2015 in Guangdong province, China 
 
Aiqing Jia*, Juan Wang, Shengchao Deng, Guiping Wang 
Guangdong Haid Institute of Animal Husbandry & Veterinary,guangzhou, China 
*Corresponding Author: 59492815@qq.com 
 

Introduction  
Streptococcus suis causes an enormous economic loss to the swine industry in Asia. And it is an emerging zoonotic 
pathogen that causes several infections in swine and humans as well.  

Materials and Methods  
This study aimed to identify the serotype characteristics and virulence factors of S. suis clinical isolates. All samples from 
different pig farms and slaughter houses in Guangdong province were collected between 2011 and 2015. In this work, a 
total of 284 S. suis strains isolated from infected (214) and healthy pigs (70) were analyzed based on PCR assay.  

Results  
134 of the 214 strains (62.6%) isolated from diseased pigs were classified to 22 serotypes; mainly serotypes 2 (and 1/2) 
(31, 15%), 3 (18, 8.4%), 19 (16, 7.5%), 7 (14, 6.5%), 9 and 29 (11, 5.1%). Besides, 52 of the 70 strains (74.3%) isolated 
from healthy pigs were serotyped in 17 serotypes; mainly serotypes 16 (8, 11.4%), 2 (1/2) (6, 8.6%), 29 (5, 7.1%), 19 and 
30 (4, 5.7%). The most common genotype was mrp-/sly-/epf- both in diseased (144, 67.2%) and healthy pigs (62, 88.6%). 

Conclusion  
The present study contributes to a better knowledge on the characteristics of S. suis in South China.  

Keywords: Streptococcus suis, serotype, epidemiology 
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A trivalent Apx fusion protein delivered by E. coli outer membrane vesicles induce 
protection against Actinobacillus pleuropneumoniae of serotype 1 and 7 challenge 
 
Kui Xu1, Qin Zhao1, Yung-Fu Chung2, Sanjie Cao*1 
1 Research Center of Swine Disease, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu, China 
2 Department of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Cornell University, Ithaca, NY, 
USA 
*Corresponding Author: veterinary226@163.com 
 

Introduction  
Actinobacillus pleuropneumoniae (APP) causes serious economic losses in the swine industry. We have engineered a 
trivalent Apx fusion protein enclosed in outer membrane vesicles (Apxr-OMV) and studied its immunoprotective efficacy 
against APP serotypes 1 and 7 challenge in mice. 

Materials and Methods  
We used gene editing techniques to construct recombinant plasmids pBAD-18-ClyA-Apxr for expressing the ClyA/Apxr 
fusion protein, and obtained Apxr-OMVs by ultracentrifugation from the supernatants of JC8031-pBAD-18-ClyA-Apxr 
recombinant strain. Then we identify the engineered E. coli OMVs displaying Apxr through SDS-PAGE analysis/ 
MALDI-TOF-TOF analysis and negative staining electron microscopy. In animal experiments, mice were divided 
randomly into five groups, vaccinated twice on days 0 and 14 with Apxr-OMV/ OMV-empty/ inactivated APP strain 2701/ 
inactivated APP strain 1516 and PBS, respectively. The levels of antibody (IgG) and cytokine (IFN-	/ IL-2/ IL-4) in the 
immune serum were detected by enzyme-linked immunosorbent assay (ELISA), and the lymphocyte proliferation assay 
was performed. Finally, each groups was randomly selected into two subgroups and these were intraperitoneally 
challenged (10 LD50) with approximately 2.3 × 107 CFU or 1 × 109 CFU APP strain 2701 or 1516, respectively. Then, the 
histopathology of lung samples were performed by HE-strained. 

Results 
Exogenous Apxr protein was successfully displayed on derived OMVs, and the IgG levels in the Apxr-OMVs immune 
group were significantly higher than those of the negative control (P<0.05). Up-regulation of both Th1 (IFN-	, IL-2) and 
Th2 (IL-4) cytokines were detected in splenocytes of Apxr-OMVs immune group. The survival rates 87.5% and 62.5% 
were observed against APP strain 1516 of serotype 7 and APP strain 2701 of serotype 1 in the groups of Apxr-OMVs 
immune group, respectively. Histopathological lesions of the pulmonary structure alveoli were found to be minimal in 
APX-OMV group challenged with APP serotypes 1 and 7.  

Conclusion  
These results strongly indicated that engineered OMVs could effectively induce specific humoral or cellular immune 
responses. Apxr-OMVs used as novel vaccine provides cross-protective immunity against different serotype 1 and 7 of 
APP infection in a mouse model.  

Keywords: OMVs, immune response, APP 
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Frequency of chinolone resistance of E. coli in environmental samples from pig farms 
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*Corresponding Author: dkuemmerlen@vetclinics.uzh.ch 
 

Introduction  
The WHO classifies fluorchinolones as highest priority critically important antimicrobials in human medicine. Therefore 
their use in veterinary medicine should be limited. As fluorchinolones are little metabolised in animals and excreted in 
feaces and urine they enter mostly undegraded in the environment. The aim of this study was to investigate the 
occurrence and the spread of chinolone-resistant E. coli into the environment of pig farms.  

Materials and Methods  
Environmental samples were collected in 65 pig farms (104 dust samples, 104 swab samples from surfaces with direct 
animal contact and 71 samples of liquid manure). One to two grams of these samples were diluted 1:10 in a 0.85% 
sodium chloride solution and plated on a Rapid- E. coli 2 agar plate, supplemented which 8 �g/ml nalidixid acid. 196 
nalidixid acid resistant E. coli strains were tested by disk diffusion method for their sensitivity against 16 antimicrobial 
agents. The statistical comparison of the results was done with the Pearson’s Chi-squared test. The significance level 
was set at P<0.05.  

Results 
In 45.2% of the dust samples, 51.9% of the swab samples and 70.4% of the liquid manure samples chinolon-resistant E. 
coli could be quantitatively cultivated. The liquid manure samples were significantly more often positive compared to the 
dust and the swab samples (P<0.01). The prevalence of strains showing resistance against streptomycin, tetracycline, 
sulfonamethaxol-trimethoprim and ampicillin was 69%, 61%, 46% and 45%, respectively. 62% of all tested strains 
showed resistance against 3 or more antimicrobial classes.  

Conclusion  
Chinolone-resistant E. coli are widely spread in the environment of pig farms. This is of special concern, since our data 
show that they are often multidrug resistant (more than 3 antimicrobial classes).  

Keywords: chinolone resistance, E. coli, pig farms 
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Case report: improving growth performance in vaccinated pregnant sows with 
RHINISENG® in China 
 
Tian Ning Yang*1, Xi Hua Xiong1, Ming Hsun Wu2, Alba Martos2 
1 HIPRA CHINA 
2 HIPRA 
*Corresponding Author: tianning.yang@hipra.com 
 

Introduction  
Porcine atrophic rhinitis is an infectious disease widely extended throughout the world. The most severe form of the 
disease is caused by infection with toxigenic strains of Pasteurella multocida (Progressive Atrophic Rhinitis, PAR) either 
alone or in combination with Bordetella bronchiseptica. Infections in which only B. bronchiseptica is involved cause a 
milder form of the disease called Non-Progressive Atrophic Rhinitis (NPAR), which is characterized by a mild-to-moderate 
atrophy of the turbinates. With the antibiotic control strategy in Asia, PAR becomes undetected, resulting in economic 
loss in pig farms.RHINISENG® (HIPRA) is a new vaccine against PAR and NPAR indicated for pregnant sows and gilts to 
passively protect their offspring.The aim of this study is to evaluate the safety and efficacy of RHINISENG® under field 
conditions and Return On Investment (R.O.I.) in a commercial pig farm in China.  

Materials and Methods  
The study was conducted in a farm with 1,200 sows showing moderate nasal atrophy. Pregnant sows were divided into 
two groups: 18 pregnant sows were vaccinated with RHINISENG® (vaccinated group), and 25 pregnant sows were used 
as control (control group). The vaccination program was started 8 weeks before farrowing, and a booster was 
administered 4 weeks later. To evaluate the efficacy of RHINISENG®, Average Daily Weight Gain (ADWG) was collected 
at the end of the fattening stage (155 days), and return on investment was analyzed.  

Results  
ADWG in the treatment and control groups was 640 g and 623 g, respectively. R.O.I. in the fattening period was 1:19.9 
(based on the cost of the vaccine and hog price during the experiment).  

Conclusion  
The results of this study clearly demonstrate that PAR decreases growth performance in fattening pigs, even if gross 
lesions is not observed in the farm. RHINISENG® can improve production performance for fattening pigs, such as ADWG 
and survival rate, resulting in a good return on investment.  

Keywords: atrophic rhinitis, Bordetella, Pasteurella 
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Plasma cell recruitment in the salivary glands after challenging pigs with Actinobacillus 
pleuropneumoniae 
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Introduction  
The first bacteria-host contact by transmission of Actinobacillus pleuropneumoniae (APP) by aerosols is the nasal and 
oropharyngeal cavity and generates an early colonization of the tonsils. Surprisingly, on a transcriptional level, acute 
phase proteins had been found to be low in the tonsils, but high in the salivary gland (SG). In the present study plasma 
cells (Pc) were quantified in the SG after APP infection to assess the impact of this organ in adaptive immunity.  

Materials and Methods  
In this study 30 clinically healthy and APP sero-negative pigs in the age of four weeks were used. Twenty of these pigs 
were intranasally infected with APP serotype 2 (104 CFU/mL) while 10 pigs served as a negative control. All pigs were 
euthanized subsequently after 7 and 21 days post infection. Necropsies of all animals were performed and lung lesions 
were recorded. All SG (parotid, mandibular and sublingual glands) were histologically and immunohistologically (IHC) 
examined for the presence of Pc (Kappa/Lambda positive cells). The cells were counted using a semi-quantitative 
counting system.  

Results  
In both groups neither macrosopical nor histological lesions in the SG were observed. By IHC Pc could be identified in all 
SG of both groups. Significantly more Pc were present in the submandibular SG, than in the other SGs. Infected pigs 
showed significantly more Pc in the submandibular SG than non-infected pigs.  

Conclusion  
APP aerosols induced only in the small submandibular SG a significant increase in Pc`s. The fact that Pc`s in the 
submandibular SG were increased in A.pp-infected pigs leads  

Keywords: APP, histology, immunhistology, plasma cells, saliva 
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Efficacy of a novel vaccination in an atrophic rhinitis-infected farm 
 
Huibo Ning*1, Kegang Zhou1, Peng Wang1, Ming Hsun Wu2, Alba Martos2 
1 HIPRA CHINA 
2 HIPRA 
*Corresponding Author: huibo.ning@hipra.com 
 

Introduction 
Atrophic rhinitis (AR) is an important infectious disease that can cause huge economic losses to the pig industry. Main 
damages caused by AR are turbinate atrophy or septum deformation, leading to retarded growth. RHINISENG® (HIPRA) 
is a new vaccine against AR indicated for pregnant sows and gilts to passively protect their offspring. The aim of this 
study was to assess the efficacy of RHINISENG® in a commercial pig farm in China.  

Materials and Methods 
A total of 1,070 pregnant sows were randomly divided into two groups: 535 sows were immunized with RHINISENG® at 8 
and 4 weeks before parturition (Immunized group); 535 sows were non-immunized as control (Control group). Piglets 
from each group were raised in separated barns until slaughtering at a fixed bodyweight (116kg). 20 pigs were randomly 
selected from each group, and their noses were dissected to score lesions in turbinate and nasal septum. The drug cost 
was recorded for each group. Return On Investment (R.O.I.) was calculated.  

Results  
Results showed a mean nasal lesion score of 3.15 for the Immunized group, and of 10.30 for the control group. Thus, 
RHINISENG® reduced nasal lesion score by 7.15 (P<0.0001). In addition, the drug cost was decreased by 1.93 yuan 
when comparing Immunized group to control group per pig to the market. In this study, R.O.I. for RHINISENG® was 
1:11.1 (based on the cost of the vaccine, food consumption and hog price during the experiment).  

Conclusion  
AR not only delays the time to market, but also leads to secondary infection of other pathogens. Immunizing sows to 
provide an adequate maternal antibody to piglets is a good way to prevent early infection. Results in this study showed 
that pregnant sows vaccinated with RHINISENG® can effectively reduce nasal lesions and drug cost, improve the feed 
conversion rate (FCR) and bring good R.O.I.  

Keywords: atrophic rhinitis, Bordetella, Pasteurella 
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longitudinal study of lung lesions at the slaughterhouse 
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Introduction  
In France, about 70% of piglets are vaccinated against PCV2 and nearly 90% are vaccinated against Mycoplasma 
hyopneumoniae. Ready-to-use bivalent vaccines have only recently reached the market. The benefit of a one-shot 
ready-to-use bivalent vaccine against these two major pathogens in pig farming is obvious: such vaccines are easy to use 
by farmers and satisfy a demand for making vaccination sessions less tiresome, as well as more animal-friendly. 
However, farmers as well as their practitioners are well-known to be quite reluctant to change their health management 
routines, unless the efficacy and/or the praticality of a new product is proven under local field conditions.  

Materials and Methods  
From November 2016 to January 2017, practitioners from the largest French swine veterinary practice have prescribed 
Suvaxyn® CIRCO+MH RTU (Zoetis) in a pilot group of 21 farms, in order to assess the impact of this new vaccine on the 
proportion of lung lesions at the slaughterhouse. Farms had been selected to be representative for the practice’s client 
pool, both for geographical location and for the previous vaccine protocol against either M. hyopneumonaie only or both 
pathogens. Lung checks were performed at the slaughterhouse for more than 3,000 pigs that had been vaccinated with 
the previous protocol, and more than 3,000 pigs vacinated with the bivalent ready-to-use one-shot vaccine.  

Results  
There were no statistically significant differences between both groups for the average lung score (Madec scoring on 24) 
and for the percentage of lungs found to be lesions-free.  

Conclusion  
This field study confirmed that Suvaxyn® CIRCO+MH RTU proved at least as efficacious in preventing respiratory lesions 
as the previous vaccine protocols in place in the field, while limiting the number of animal manipulations at weaning.  

Keywords: Mycoplasma hyopneumoniae, vaccination, lung-lesions 
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Diagnosis and control of an Erysipelothrix rhusiopathiae case 
 
Hao Wu 1,2, Ku Xugang1,2, Luo Wentao1,2, Yu Xuexiang1,2, He Dongxian1,2, Sun Qi1,2, Chen Fangzhou1,2, He Qigai*1,2 
1 State Key Laboratory of Agricultural Microbiology, Wuhan 430070, China 
2 College of Animal Science and Veterinary Medicine, Huazhong Agricultural University, Wuhan 430070, China 
*Corresponding Author: he628@mail.hzau.edu.cn 
 

Introduction  
In November 2017, a case of acute death of pregnant sows was observed at a farm in Hubei province. There was purple 
red patch on the skin around sow's breast. The pathological examinations were mainly hyperemia, swollen spleen, 
mandibular lymph nodes and the lungs, endocardium and kidneys have obvious hemorrhages. In order to quickly 
diagnose and effectively control the disease.  

Materials and Methods 
The lungs, spleen and heart tissues of pigs with severe pathological changes were collected and inoculated at TSA 
medium under sterile conditions. Then, the suspected pathogens were isolated and purified. In order to further identify the 
causative agent and treat the disease effectively, the suspected pathogenic bacteria were selected for Gram staining, 
amplify a 2,210-bp nucleic acid sequence specific for E. rhusiopathiae chromosomal DNA and a 719-bp fragment 
containing a highly conserved region among the nucleotide sequence of genus Erysipelothrix 16S rRNA, amplification 
and sequencing of 16s rDNA, and drug susceptibility testing.  

Results  
The suspected pathogenic bacteria was Gram-positive bacteria. The results of 16s rDNA and specific gene sequencing 
revealed that the pathogen is Erysipelothrix rhusiopathiae. Drug susceptibility testing results indicated that the 
Erysipelothrix rhusiopathiae were sensitive to ampicillin, enrofloxacin, doxycycline. According to the above results, the 
enrofloxacin was recommended to the farm for treatment. A return visit to the farm one month later, the epidemic situation 
was effectively controlled and the production performance of the herd returned to normal.  

Conclusion  
A clinical sever Erysipelothrix rhusiopathiae infection case was successful identified and controlled.  

Keywords: Erysipelothrix rhusi, clinical test, drug susceptibility, therapeutic measures 
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Assessment of Mycoplasma hyopneumoniae infection dynamic in negative gilts introduced 
in a positive farm 
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1 Agroceres PIC, Rio Claro, Brazil/SP 
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5 Biomix, Sarandi, Brazil/RS 
6 Iowa University, Iowa, USA 
*Corresponding Author: luciano.brandalise@agroceres.com 
 

Introduction  
The introduction of negative Mycoplasma hyopneumoniae (M. hyo) replacement gilts in positive herds may have negative 
health consequences, however must be done to maintain high productivity. Negative gilts must have a high health status, 
posing no risk of introducing different variants or other respiratory agents. The aim of this study was to assess the pattern 
of M. hyo detection in negative gilts introduced in a positive commercial farm in a longitudinal fashion.  

Materials and Methods  
Fifty M. hyo negative gilts were introduced in a positive farm at 150 days of age (doa). Eleven gilts were placed per pen, 
located next to the gestation barn without oronasal contact with other pigs. Gilts were vaccinated for M. hyo 2 days post 
placement and no antibiotics affecting Mycoplasmas were used in the first 15 days. Laryngeal swabs were individually 
collected at 165, 180, 210, 240, 270, 300 doa and prior to farrowing for M. hyo detection by real time PCR. Samples were 
considered positive when Ct values were � 38.5. Eighteen positive M. hyo PCR samples with Ct values � 30 were 
characterized by MLVA.  

Results  
At 165 doa, a total of 40.38% of the gilts were detected positive for M. hyo, 92.45% at 180 doa, 96.23% at 210 doa, 
58.49% at 240 doa, 19.61% at 270 doa, 8.0% at 300 doa and 6.25% prior to farrowing. These results indicated that gilts 
were mainly exposed to M. hyo up to 240 doa (90 days post placement) and a progressive reduction in the prevalence of 
positive gilts was detected over time. Moreover, all gilts were detected positive for M. hyo at least once prior to farrowing 
and four variants were detected by MLVA: 14-37, 14-42, 14-46 and 14-50.  

Conclusion  
Even though no acclimation for M. hyo was performed when the negative gilts were placed in the positive farm, 100% of 
them were detected positive at least once and only a small proportion was positive for M. hyo prior to farrowing. It is 
hypothesized that the gilts were successfully exposed to the bacterium by indirect contact or aerosol transmission, which 
could be related to the presence of a high pathogenic strain in the farm.  

Keywords: diagnostic, enzootic pneumonia, gilts, PCR 



 

 719

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-101 

Field application of a sIgA-ELISA method for differentiation of Mycoplasma hyopneumoniae 
infected from vaccinated pigs 
 
Yun Bai1, Yuan Gan1, Lizhong Hua1, Heiko Nathues2, Hao Yang1, Yanna Wei1, Meng Wu1, Guoqing Shao1, Zhixin Feng*1 
1 Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences,Nanjing,China 
2 Departement for Clinical Veterinary Medicine, University of Berne,Switzerland 
*Corresponding Author: fzxjaas@163.com 
 

Materials and Methods  
To evaluate the sIgA-ELISA method for differentiation of Mycoplasma hyopneumoniae (M. hyo) infected from vaccinated 
pigs, kinetics of anti-M.hyo sIgA antibodies secretion in nasal mucus and IgG antibodies in serum, 10 pigs experimentally 
infected with M.hyo or vaccinated with an inactivated vaccine were examined using sIgA-ELISA and a commercial M. hyo 
antibody detection kit (IgG-ELISA), respectively. In addition, the nasal swabs and serum samples from 2368 pigs of 
different ages originating from 10 pig farms with different M. hyo infection and vaccination status were evaluated using 
the two ELISA methods. Results were analyzed considering the clinical symptoms of M. hyo infection in each herd.  

Results  
In the experimental infection model, anti-M. hyo sIgA antibodies were first detected in the challenge group on day 7 
post-challenge using sIgA-ELISA, and seroconversion was observed at 21 days post-challenge using IgG-ELISA. In the 
vaccine group, only anti-M. hyo seroconversion could be detected 28 days post-inoculation. However, no anti-M. hyo 
sIgA antibodies were detected in pigs of this group during the period of observation. According to the results from the 
samples obtained from pig farms with inactivated vaccine administration, the prevalence of anti-M. hyo sIgA antibody was 
significantly lower than that of anti-M. hyo IgG antibody. In non-vaccination herds, the prevalence of anti-M. hyo sIgA 
antibodies detected using sIgA-ELISA was correlated with the severity of clinical symptoms that are reflecting porcine 
enzootic pneumonia. In all suckling pigs, no matter vaccinated or not, the positive rate of anti-M. hyo sIgA antibody was 
significantly lower than that of anti-M. hyo IgG antibodies.  

Conclusion  
The results prove that the sIgA-ELISA assay is a valuable method enabling the surveillance of M. hyo infections in pig 
herds without interference due to maternally derived antibodies or antibodies induced by administration of an inactivated 
vaccine. 

Keywords: M. hyopneumoniae, sIgA antibody, ELISA, diagnosis 
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Isolation and characterization of an immortalized porcine bronchial epithelial cell line after 
induction of telomerase activity 
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1 Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences, Nanjing, China 
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4 Institute of Food Safety and Nutrition, Jiangsu Academy of Agricultural Sciences, Nanjing, China 
*Corresponding Author: fzxjaas@163.com 
 

Introduction  
To study the molecular and pathogenic mechanisms of various porcine respiratory pathogens, primary porcine bronchial 
epithelial cells (PBECs), are an ideal model. However, the short lifespan of primary PBECs greatly limit their application.  

Materials and Methods  
Here, we isolated and cultured primary PBECs and established immortalized PBECs by transfecting primary PBECs with 
the pEGFP-hTERT recombinant plasmid containing human telomerase reverse transcriptase (hTERT). Immortalized 
porcine bronchial epithelial cells (hTERT-PBECs) retained the morphological and functional features of primary PBECs 
as indicated by cytokeratin 18 expression, proliferation assays, karyotype analysis telomerase activity assay, and 
quantitative RT-PCR. 

Results 
Compared to primary PBECs, hTERT-PBECs had higher telomerase activity, extended replicative lifespan and displayed 
enhanced proliferative activity. Moreover, this cell line is not transformed in vitro and does not exhibit a malignant 
phenotype in vivo, suggesting that it can be safely used in further studies.  

Conclusion  
In conclusion, the immortalized hTERT-PBECs represent a valuable in vitro model, which can be widely used in the study 
of porcine respiratory pathogenic infections.  

Keywords: PBECs, hTERT-PBECs, cell model 
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The immune function of RNA helicase DHX33 on recognizing E.coli RNA in porcine 
intestinal epithelial cells 
 
Mandi Liu, Yan Li* 
College of Vaterinary Medicine, Hebei Agricultural University, Baoding, Hebei, China 
*Corresponding Author: 239662307@qq.com 
 

Introduction 
Enterotoxigenic Escherichia coli (ETEC)induced Piglets diarrhea is a common disease which caused great economic loss 
in pig industry worldwide. It was reported that a DExD/ H-box helicase family member DHX33 could recognize the RNA of 
reovirus and nonpathogenic E.coli to activate NLRP3 inflammasome in human macrophage. The molecular mechanism 
how ETEC induces innate immunity such as inflammation in porcine intestinal epithelial cells (IPEC-J2) is still unknown. 

Materials and Methods  
The candidate gene DHX33 was amplified by PCR from cDNA of IPEC-J2 cells, and cloned into prokaryotic expression 
vector pET28a for sequencing and western blotting. DHX33 knockdown was achieved by siRNA in IPEC 
(IPEC-DHX33KD) and confirmed by qRT-PCR. ETEC total RNA was isolated by RNA Isolater (Vazyme) and used to 
stimulate wild IPEC or IPEC-DHX33KD via lipofectamine transfection. Release of IL-1- was quantified by Enzyme-linked 
Immunosorbent Assay (ELISA) Kit For Interleukin 1 Beta (CLOUD-Clone corp). 

Results 
We successfully amplified porcine DExD/H-box helicase DHX33 in IPEC-J2 cells and obtained the entire sequence. In 
addition, recombinant porcine DHX33 protein was expressed using prokaryotic expression system, and could be detected 
by anti-human DHX33 antibody via western blot.90% sequence conservation between porcine and human DHX33 
suggested that it is a strong candidate that may play a role in ETEC infection induced innate immunity.To detect which 
part of ETEC functions as pathogen-associated molecular patterns (PAMPs), ETEC or isolated ETEC total RNA were 
used to stimulate IPEC. The ELISA results showed that both of them could induce significant IL-1� secretion, indicating 
ETEC RNA was recognized by IPEC and further induced inflammation. We also have efficiently knocked down DHX33 in 
IPEC (IPEC-DHX33KD) to 20% of wildtype expression level by RNA interference. IPEC-DHX33KD showed significant 
lower IL-1� secretion than wildtype upon ETEC RNA stimulation, suggesting DHX33 plays a role in innate immunity 
induction by ETEC RNA. 

Conclusion 
According to the experimental results we have already obtained, ETEC RNA stimulated innate immunity of IPEC-J2 cells 
as PAMPs. RNA helicase DHX33 participated in the innate immunity, possibly playing a role in recognizing ETEC RNA 
and further stimulating the maturation of the downstream inflammatory factors. 

Keywords: DHX33, NLRP3 inflammasome, helicase, ETEC, RNA  
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Mycoplasma hyopneumoniae infection promotes the secretion of IL-1� through an 
autophagosomal carrier regulated by Hsp90/Sec22b 
 
Zhenzhen Zhang, Beibei Liu, Yuzi Wu, Haiyan Wang, Xing Xie, Zhixin Feng, Guoqing Shao, Qiyan Xiong* 
Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences, Nanjing, China 
*Corresponding Author: qiyanxiongnj@163.com 
 

Introdution:  
Interleukin-1� (IL-1�) is a critical inflammatory regulator in response to Mycoplasma hyopneumoniae infection. The aim of 
this study was to explore the mechanism involved in the secretion of IL-1� during Mycoplasma hyopneumoniae infection.  

Materials and Methods  
Porcine alveolar macrophages (PAM) 3D4/21 cells were employed to evaluate the responses of host cells to Mycoplasma 
hyopneumoniae infection. We demonstrated that Mycoplasma hyopneumoniae infection increased the secretion of 
mature-IL-1� (m-IL-1�), but not pro-IL-1�, in PAM 3D4/21 cells. Moreover, Mycoplasma hyopneumoniae infection 
promoted the generation of autophagosomes. We further revealed that Hsp90 was required for the entry of m-IL-1� into 
autophagosomes during Mycoplasma hyopneumoniae infection. The secretion of m-IL-1�-containing autophagosomes 
was regulated by Sec22b and independent of lysosomal dysfunction.  

Results  
These results reveal for the first time that increased autophagosomes may be attributed to the secretion of m-IL-1� during 
Mycoplasma hyopneumoniae infection.  

Conclusion  
The elucidation of the molecular and cellular machinery in Mycoplasma hyopneumoniae infected mammalian cells in this 
study suggests avenues for further study and applications and paves the way for novel therapeutic strategies to prevent 
tissue damage in mycoplasma-associated diseases.  

Keywords: M. hyopneumoniae, IL-1�, autophagosome, secretion 
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Antimicrobial susceptibility of porcine respiratory pathogens isolated from lungs at Korean 
slaughterhouses 
 
Young Kyung Park, Sook Shin, Kuntaek Park, Cheong Ung Kim, Jae Hee Kim, Yong Ho Park* 
Veterinary Medicine, Seoul National University, Seoul, Korea/South 
*Corresponding Author: yhp@snu.ac.kr 
 

Introduction  
Respiratory illness, one of the most significant diseases, influences the health and the industry of pigs. Pasteurella 
multocida and streptococcus suis are the secondary invaders to cause swine respiratory diseases. The aim of this study 
were to investigate the recent prevalence of P. multocida and S. suis and characterize their antimicrobial susceptibility 
isolated from lungs of pigs at the slaughterhouses inKorea.  

Materials and Methods  
Minimum inhibitory concentrations (MICs) of 20 antimicrobial agents were determined for P. multocida and S. suis 
isolated from pigs from 271 lung samples of swine at the slaughterhouse in Korea. A total of 271 lung samples with 
pathologic lesion were obtained in two slaughterhouses from December 2015 to July 2016. Lung samples were 
aseptically plated on blood agar and incubated at 37°C in CO2 incubator for 24-48h. Presumptive isolates of P. multocida 
and S. suis were confirmed by PCR. Minimum inhibitory concentrations (MICs) of 40 P. multocida and 56 S. suis against 
20 antimicrobial agents were determined according to the CLSI guidelines.  

Results  
A total of 20.7% P. multocida and 14.8% S. suis were isolated from lung of pig. In p. multocida, all isolates were 
susceptible to neomycin, ampicillin, penicillin, spectinomycin, whereas resistant to trimethoprim-sulfamethoxazole, 
florfenicol, oxytetracycline. tylosin, sulfadimethoxine and chlortetracycline (97.5%) were the second, followed by 
tetracycline (95%) and tilmicosin (90.0%). In S. suis, 100% of the isolates showed resistance to tilmicosin. oxytetracycline 
(98.2%) was second, followed by enrofloxacin and florfenicol (96.4%), danofloxacin and tetracycline (94.6%), 
tulathromycin A (89.3%), chlotetracycline and tyrosin (87.5%) and erythromycin (85.7%).  

Conclusion  
In this study, the recent prevalence of P. multocida and S. suis were detected. Overall, there were differences in MICs 
and resistance patterns according to the antimicrobials. The use of antimicrobials in food animals should be monitored 
regularly to minimize the emergence of resistant bacteria.  

Keywords: antimicrobial susceptibility, respiratory pathogens, lung, pig, Korea 
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Maternal immunization with Shiga toxin 2e (Stx2e) toxoid vaccine (SuiShot ET) protects 
piglets from edema disease 
 
ByeongHoon Lee, Injoong Yoon* 
Choong Ang Vaccine Laboratories Co., Ltd. (CAVAC), Daejeon, Republic of Korea 
*Corresponding Author: byeonghoon_2@cavac.co.kr 
 

Introduction 
Edema disease (ED) is caused by Shiga toxin-producing Escherichia coli (STEC). Damage to the vascular endothelium 
results in edema, hemorrhage and microthrombosis and ultimately results in high mortality in STEC-infected pigs. Control 
of edema disease is mainly based on antimicrobial therapy, it comes usually too late for piglets with clinical signs. 
Moreover, excess use of antibiotics and increase of antibiotic-resistant STEC are becoming a major concern. In this 
circumstance, we developed new edema disease vaccine, SuiShot ET to control and prevent swine edema disease.  

Materials and Methods  
The experiment was conducted in one-site commercial farm housing 700 of sows. The experimental design was 
described in Fig 1. SuiShot ET vaccine was used to immunize pregnant sows against edema disease. To access the 
efficacy of sow vaccination, mortality rate and serological status of their piglets was examined by ELISA test to detect 
antibodies to the Stx2e.  

Result  
After vaccination of sows with SuiShot ET, mortality rate of pigs decreased from 10-40% to 3-4%. Antibody titer against 
Stx2e of sows and piglets from vaccinated sows was shown in Fig 2. Low levels of antibodies were detected in piglets 
from non-vaccinated sows because of outbreak of edema disease in the farm. Nonetheless, piglets from vaccinated sows 
maintained higher level of antibody titers than piglets from non-vaccinated sows until 5 weeks of age.  

Conclusion  
It was concluded that immunization of pregnant sows with SuiShot ET leads to development of maternal antibodies to 
their pigs and protects from edema disease. Therefore vaccination of pregnant sows might be an effective way to 
decrease edema disease caused by STEC.  

Keywords: maternal immunization, SuiShot ET, edema disease vaccine, Shiga toxin 2e, STEC 
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Development and preliminary application of an indirect ELISA for detecting serum 
antibodies against Mycoplasma hyorhinis 
 
Jia Wang, Qiyan Xiong, Beibei Liu, Yuan Gan, Lizhong Hua, Bo Ni, Yanna Wei, Zhixin Feng, Maojun Liu, Guoqing Shao* 
Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences, Nanjing, China 
*Corresponding Author: gqshaonj@163.com 
 

Introduction  
Mycoplasma hyorhinis (M. hyorhinis) is a pathogen commonly found in swine, which can induce polyserositis, pneumonia, 
arthritis, and otitis media. The detection of M. hyorhinis antibody in sera suffers from the high cross-reactivity among M. 
hyorhinis and other swine mycoplasmas. No specific serological diagnostic method has been reported yet. 

Materials and Methods 
Herein, we developed an indirect ELISA assay using the variable lipoprotein (Vlp) peptides as the coating antigen to 
detect serum IgG antibody. 

Results  
The optimal concentration of coated antigen was 0.3125 �g/mL at a serum dilution of 1:100. The optimal cut-off value of 
the assay was 0.27. The Vlp-ELISA could differentiate antisera against M. hyorhinis and antisera against other swine 
mycoplasmas. Furthermore, the coefficients of variation (CV) of inter-assay and intra-assay experiments were both below 
10%. The Vlp-ELISA was used to detect M. hyorhinis infection. The anti-Vlp antibody titer in M. hyorhinis infected pigs 
increased over time and seroconverted to positive at 28 days post inoculation. After that, a total number of 379 clinical 
serum samples were detected. Piglets and nursing pigs showed a low positive rate. As age increased, the positive rate 
increased. The rate of the grower pigs was 30.6%, while that of the boars/gilts/sows was 88.2%. The positive rate of 
Vlp-ELISA was lower than that of the Tween 20 extracts-ELISA, but the latter probably contained false positive results 
suffering from cross-reaction.  

Conclusion  
In conclusion, this is the first study to provide a very specific and stable method for the detection of serum M. hyorhinis 
antibody, which has the potential to be widely applied in field practice.  

Keywords: indirect ELISA, Mycoplasma hyorhinis, serum antibodies, Vlp 
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Investigation and analysis of serotypes of Haemophilus parasuis in intensive pig farms in 
central area of China mainland 
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Introduction 
Haemophilus parasuis disease is a serious systemic disease caused by Haemophilus parasuis. At present, H. parasuis 
can be divided into at least 15 serotypes. The serovars 1, 5, 10, 12, 13 and 14 H. parasuis are virulent strains, and the 
serovars 2, 4 and 15 H. parasuis strains are moderate virulent strains. The other serovars (3, 6, 7, 8, 9, 11) H. parasuis 
are considered to be avirulent strains.  

Materials and Methods 
In this study, the prevalence of H. parasuis in central area of China mainland were investigated and analyzed. In the 
experiment, a total of 114 H. parasuis were identified by mPCR, which was faster, more sensitive, and more specific than 
IHA, enabling the differentiation of 14 of the 15 serovars of H. parasuis.  

Results  
The serovars distribution of these H. parasuis were serovars 4 (24.56%), serovars 5 or 12 (28.07%), serovars 1 (7.89%), 
serovars 2 and 13 (7.02%), serovars 15 (2.63%), serovars 14 (0.88%), and nontypeable strains (NT) (16.67%).  
Conclusion The results showed that the serovars of the most prevalent H. parasuis are remained to be 5 or 12 and 4, 
followed by serotype 1,2 and 13. The results showed the significantly increasing of serovars 1 and 2 detection rate and 
the dramatically decreased of serovars 14 compared with with former studies. This study could help understanding the 
prevalent status of H. parasuis in central area of China mainland and provide information for Haemophilus parasuis 
disease prevent and control.  

Keywords: Haemophilus parasuis, Serotype identification, Serotype investigation and analysis 
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Elongation factor thermo unstable (EF-Tu) moonlights as an adhesion on the surface of 
Mycoplasma hyopneumoniae by binding fibronectin 
 
Yanfei Yu1, Hongen Wang 2, Yixi Chen2, Qiyan Xiong1, Zhixin Feng1, Meng Wu1, Beibei Liu1, Jiuqing Xin3, Rong Chen1, Xing 
Xie1, Maojun Liu1, Guoqing Shao*1 
1 Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences,Nanjing, China 
2 College of Animal Science and Technology, Shanxi Agricultural University, Taigu, China 
3 National contagious bovine pleuropneumonia reference laboratory, Division of Bacterial Diseases, State Key Laboratory of 
Veterinary Biotechnology, Harbin Veterinary Research Institute of Chinese Academy of Agricultural Sciences, Harbin, China 
*Corresponding Author: gqshaonj@163.com 
 

Introduction  
Mycoplasma hyopneumoniae is a colonizing respiratory pathogen that can cause great economic losses to the pig 
industry worldwide. Although putative virulence factors have been reported, the pathogenesis of this species remains 
unclear. 

Materials and Methods 
Here, we used the virulent M. hyopneumoniae strain 168 to infect swine tracheal epithelial cells (STEC) to identify the 
infection-associated factors by two-dimensional electrophoresis (2-DE). Whole proteins of M. hyopneumoniae were 
obtained and compared with samples cultured in broth.  

Results 
Six differential proteins with an increase in abundance of �1.5 in the cell infection group were successfully identified: YX2 
(P216), pyruvate dehydrogenase E1-alpha subunit (PdhA), elongation factor thermo unstable (EF-Tu), hypothesis protein 
MHJ-0662, enolase, and adenine phosphoribosyltransferase (Apt). 

Conclusion  
A network of virulence-associated proteins was thus established using the differential proteins obtained in this study and 
the reported putative virulence factors reported in literature. One of the most important upregulated hubs in this network, 
EF-Tu, was successfully recombined. The cell surface location of EF-Tu was observed with flow cytometry. Cell culture 
experiments showed that recombinant EF-Tu (rEF-Tu) is involved in adhesion to STEC. Furthermore, anti-rEF-Tu 
antibodies enclosed M. hyopneumoniae decreased adherence to STEC. Far-Western blot analysis showed that 
fibronection, which is present in the respiratory tract, could be one of the receptors for EF-Tu. The rEF-Tu bound to 
fibronection with a KD of 605 nM.  

Keywords: M. hyopneumoniae, STEC, adherence, EF-Tu, fibronectin 
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The safe and efficacy of one dose and two dose vaccination against experimental infection 
with Mycoplasma hyopneumoniae strain CJ) 
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Introduction 
Mycoplasma hyopneumoniae (M. hyopneumoniae) is the primary agent of enzootic pneumonia in pigs. EP cause 
important economic losses to the swine industry due to reduced performance (growth rate, feed conversion 
ratio).Vaccines against M. hyopneumoniae is routinely used in the pig industry. This study assessed the safe and efficacy 
of one dose and two dose vaccination against experimental infection with M. hyopneumoniae strain.  

Materials and Methods 
At 14 days of age (D0), 20 M. hyopneumoniae-free and PRRSV-free piglets were randomly assigned to four different 
groups: 1) negative control group (NCG; n = 5): not vaccinated, not infected, 2) positive control group (PCG; n = 5): not 
vaccinated, infected, and 3) vaccination group1 (VG1; n = 5): one dose vaccination with an inactivated whole-cell M. 
hyopneumoniae vaccine (TECON) (D1), and 4) vaccination group 2 (VG2; n=5) : two dose vaccination with an inactivated 
whole-cell M. hyopneumoniae vaccine (TECON) (D1), The PCG and VG were endotracheally inoculated with 5 mL of a 
stock of frozen lung homogenate from pigs infected with a virulent strain(CJ)(D28). Clinical symptoms were observed 
from D28 until D56. At D56 (euthanasia), lung lesion scores were scored.  

Results  
The vaccine did not cause body temperature rise and local reactions. The lung lesion scores (median score) for NCG, 
PCG, VG1 and VG2 at euthanasia were 0, 13.2, 3.8 and 1.25 respectively with a significant difference between PCG and 
VG1 or VG2 (P<0.05). Specifically, there was a 71.2% or 90.53% decrease in lesion score in VG1 or VG2 compared with 
that in PCG, indicating that both one dose and two dose vaccination were efficacious against an experimental challenge. 
In addition, two dose vaccination can reduce pulmonary lesion scores further when compared with one dose vaccination 
program though the difference is not significant(P>0.05).  

Conclusion  
It can therefore be concluded that one dose vaccine is safe and efficacious against M. hyopneumoniae infections.  

Keywords: Mycoplasma hyopneumoniae, immunization times, challenge 
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Effects of two different circovirus type 2 and Mycoplasma hyopneumoniae vaccine 
combinations on acute phase protein in piglets 
 
Sebastian Figueras*, Antonio Callen, Cristina Conill, Ivan Hernández-Caravaca, Victor Rodriguez-Vega 
Boehringer Ingelheim Spain 
*Corresponding Author: sebastian-jose.figueras@boehringer-ingelheim.com 
 

Introduction  
Acute phase proteins (APPs) have been proposed as biomarkers to monitor welfare, and inflammatory response. 
C-reactive protein (CRP) has recently been postulated as a potential biomarker use for vaccine safety studies and the 
haptoglobin (Hp) may be an indicator of average daily weight gain (ADWG) in pig farms. The aim of this study was to 
evaluate the response of piglets to vaccination with two different PCV2 and Mhyo vaccine combinations based on Hp, 
CRP and rectal temperature.  

Materials and Methods  
Two groups of 22 piglets (11 males +11 females) were vaccinated, at 21 days old, with CircoFLEX® (1 mL) and 
MycoFLEX® (1 mL) in a single injection of (A) 2 mL (FLEXcombo®; Boehringer Ingelheim, Spain, SA) or with a single 
injection (2 mL) of (B) Suvaxyn CIRCO+MH RTU® (Zoetis). The rectal temperature was recorded before and 8h after 
immunization. Serum Hp and CRP concentrations were determined at 0, 24 and 48 h after vaccination using an 
automatic biochemical analyzer (Olympus 2700, Germany). A two-ways ANOVA test was performed and a value of P 
<0.05 was used to indicate significance.  

Results  
In relation to baseline, HP serum concentrations increased significantly (P<0.001) in both groups A and B at 24 h Post-V. 
Regarding CRP concentrations this increase was observed at 24 h and 48 h. In contrast, in group B both Hp and CRP 
concentrations were significantly higher than group A. 8h Post-V, rectal temperatures were significantly higher in the 
group B (39.18 ºC) compared to group A (38.40 ºC).  

Conclusion  
The results showed that the production of APPs has been higher and more persistent in animals of group B. In addition, 
this group had higher rectal temperature. Both observations indicate that these animals showed a greater inflammatory 
response upon vaccination and, therefore, a worse adaptation to weaning. This difference has been observed also in 
Iberian piglets.  

Keywords: PCV2, Mycoplasma hyopneumoniae, vaccine, combinations 
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Efficacy of a single injection of ZACTRAN® for Swine against Bordetella bronchiseptica 
respiratory disease in experimentally infected piglets 
 
Marie-Laure Cortes-Dubly1, Prescillia Buellet1, Pascal Dumont1, Alexandra Richard-Mazet2, Olivier Merdy*2 
1 Boehringer Ingelheim Animal Health, Saint-Vulbas, France 
2 Boehringer Ingelheim Animal Health, Lyon, France 
*Corresponding Author: olivier.merdy@boehringer-ingelheim.com 
 

Introduction 
Bordetella bronchiseptica (Bb) is one of the major pathogens involved in Swine Respiratory Disease (SRD). The efficacy 
of ZACTRAN® for Swine (gamithromycin) against Bb was tested in an experimental pneumonia model.  

Materials and Methods  
Forty 5-week-old SPF piglets were inoculated with 9.3 log10 CFU of a virulent Bb by nasal route on D0. Sensitivity of the 
Bb isolate to gamithromycin was representative of current field pig isolates. On D3, animals were randomly allocated to 
two groups according to SRD clinical signs. They were administrated either a single dose of ZACTRAN (1mL/25kg IM, 
n=20), or saline (n=20). Rectal temperature, behavioural observations and respiratory signs were recorded and scored 
daily from D0 to D13. Ten days post-treatment, all animals were necropsied. Lungs were examined macroscopically for 
lesions. Lung and trachea were sampled for histology.  

Results  
The Bb inoculation successfully induced coughing in 50% and sneezing in 45% of animals before treatment. From D3, 
clinical signs rapidly decreased in treated animals whereas they increased until on D6 in controls before initiation of a 
self-resolution phase. Global Clinical Scores (GCS) in the treated group were consistently lower than in the control group 
from D4 onwards (P<0.03 for D5-to-D9 period). Average number of post-treatment diseased days (GCS�1) was reduced 
by 74% (1.1 vs 4.3 days,P<0.0001). Gross lung lesions were characterized by dark, red consolidated areas with well 
demarcated borders. Severity and frequency of gross lesions were lower in the treated group (P = 0.033). The overall 
lesion score was reduced by 39% in treated animals. Histological results also evidenced minimal to marked 
bronchio-alveolar and/or pyogranulomatous pneumonia and/or minimal to mild tracheitis of less severity and/or frequency 
in treated animals.  

Conclusion 
This study demonstrated efficacy of ZACTRAN for Swine at label dose for the treatment of SRD due to Bordetella 
bronchiseptica, based on lung lesions and clinical signs.  

Keywords: antibiotic, macrolide, Swine respiratory disease, Bordetella bronchiseptica 
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Use of broncho-alveolar lavages for the diagnosis of SRD and antibiotic choice 
 
Enrico Giacomini1, Massimiliano Lazzaro1, Matteo Tonni1, Giorgio Leotti2, Olivier Merdy*3 
1 DVM, Bescia, Italy 
2 Boehringer Ingelheim Animal Health, Milano, Italy 
3 Boehringer Ingelheim Animal Health, Lyon, France 
*Corresponding Author: olivier.merdy@boehringer-ingelheim.com 
 

Introduction  
Bacteria collection methods play a major role in the prudent use of antibiotics by helping in the identification of pathogens 
and in the choice of appropriate antibiotic treatment. This study aimed at assessing the performance of bronchoalveolar 
lavages (BAL) for Swine Respiratory Disease (SRD) diagnosis and at assessing how diagnostic correlates with the 
outcome of gamithromycin therapy.  

Materials and Methods 
On ten Italian farms experiencing SRD episodes, 20 sick pigs weighing 12-15 kg (2 farms) or 40-50kg (8) were selected. 
BAL were performed in each pig for bacterial culture. The pigs were allocated to two groups according to a clinical score 
based on rectal temperature, depression and respiratory signs. One group was treated with gamithromycin (ZACTRAN® 
for Swine). The second group was left untreated while respecting animal welfare considerations. Clinical scoring was 
performed again one (one farm:two) day(s) following treatment.  

Results  
Following gamithromycin treatment, clinical signs decreased in 7 farms as compared to untreated pigs (P<0.001 to 0.02 
for 6 farms): as early as one day post-treatment, only 6% treated pigs vs 55% controls still showed moderate clinical 
signs. On these farms, 26% BAL fluids were positive, predominantly evidencing Pasteurella multocida (57%), 
Streptococcus suis (38%). On 2 farms, either self-recovery in controls or absence of early recovery in treated animals 
could be linked to an absent or irrelevant bacterial burden. On the last farm, the low therapeutic effect could be 
associated to a high bacteria load (40% positives) of mixed origins.  

Conclusion 
This study shows that BAL is an effective method for bacterial isolation in SRD cases. In addition, the nature and 
prevalence of bacteria species well correlated with the clinical outcome following therapy. The contribution of 
Streptococcus suis could be debated and it could not be excluded a variable susceptibility to gamithromycin could have 
contributed to differentiated therapeutic outcomes.  

Keywords: swine respiratory disease, prudent use of antibiotics, gamithromycin, brochon-alveolar lavage 
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An example of the differential diagnosis of bacterial sepsis of piglets 
 
Qiao Deng*1, Yufu An1, Yanyun Huang2 
1 Hangzhou huitong biotechnology co. LTD 
2 Prairie Diagnostic Services (PDS) in Canada 
*Corresponding Author: dengqiao@forhog.com 
 

Introduction 
A pig farm in Zhejiang, 3-5 days after the birth, sudden death of piglets. In this study, a comprehensive diagnosis was 
made to determine the acute death of piglets due to bacterial sepsis. To confirm the actual cause of the death of piglets, 
make a specific plan and reduce the loss of pig farms.  

Materials and Methods 
In the case, the diagnosis was made by the clinical examination, PCR and histopathology. Histopathology and 
quantitative real time PCR for CSFV and PRV and PRRSV was conducted on the case.  
Results Field necropsy: pulmonary hemorrhage, a hemorrhagic necrotic lesion in the lungs, heartbleed. Quantitative real 
time PCR for CSFV and PRV and PRRSV was negative.In histopathology, the alveoli are filled with a short, staining 
bacterium; Alveolar hemorrhage, edema and fibrous exudation.  

Conclusion: 
Both PCR and pathologic examination ruled out the infection of CSFV and PRV and PRRSV. From the perspective of 
anatomical lesions and histopathology, the cause of acute death of piglets is bacterial septicemia. These observations 
emphasize the importance of using different methods to achieve accurate diagnoses.  

Keywords: bacterial sepsis, differential diagnosis 
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Symbiotic based feed supplements improve performance and lower diarrhea incidence in 
suckling piglets from multiparous sows 
 
Mareike Schmidt, Alexandra Schlagheck * 
Product Manager, Biochem Germany 
*Corresponding Author: schlagheck@biochem.net 
 

Introduction  
Early contact with diarrhea-causing pathogens leads to an imbalance of the intestinal microbiota. Thus, newborn piglets 
are faced with great challenges. As a preventive measure, the use of microbiota and immune-modulatory feed additives 
is reported to support the vitality of piglets. The objective of the present study was to investigate the effect of a pre- and 
probiotic combination on diarrhea incidence and growth performance in suckling piglets.  

Materials and Methods  
28 DanBred multiparous sows and their litters were used in a feeding trial conducted on a commercial farm in Germany. 
All animals were located in one stable section and have been randomly divided in a control (12 litters) and a trial group 
(16 litters). The time of observation was the suckling period, 21 days. Each piglet of trial group was drenched with 2 ml of 
Bimulac® Pre on two days after farrowing. The control animals received electrolytes and a complex of B vitamins in case 
of diarrhea infection. Number of infected litters with diarrhea and average daily weight gain were recorded. Bacterial 
pathogens in piglets showing diarrhea were determined by swap sampling method. All data were subjected to statistical 
analysis using one-way ANOVA (software SPSS 23). Differences were considered as significant at P<0.05.  

Results  
Bimulac® Pre reduced the percentage of litters affected by diarrhea (6.25% vs 41.67%). The swap sampling indicated an 
E.coli infection in both groups. A significant difference in weight gain was detected (176 vs. 153 g per head/day; P<0.05) 
with higher weight gain in the trial group.  

Conclusion  
The use of a complementary feeding stuff containing a pre- and probiotics combination seems to be an effective tool to 
prevent E.coli-related diarrhea in suckling piglets. Less diarrhea allows a better growth performance of piglets.  

Keywords: probiotics, prebiotics, diarrhea incidence, performance 
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Treatment efficacy of benzylpenicillin and detection of Actinobacillus pleuropneumoniae by 
PCR from respiratory tract samples from pigs after an experimental infection 
 
Marie Sjölund*, Tomas Jinnerot, Anna Duse, Per Wallgren 
National Veterinary Institute SVA 
*Corresponding Author: marie.sjolund@sva.se 
 

Introduction  
The aim of this study was to evaluate treatment efficacies for different benzylpenicillin treatments on infections with 
Actinobacillus pleuropneumoniae (APP) and how this correlates to the detection of APP by PCR from respiratory tract 
samples of pigs experimentally inoculated with APP.  

Materials and Methods  
Five groups of six 40-kg SPF pigs were transferred to SVA and inoculated intranasally with APP serotype 2 (1011 cfu) 
one week after arrival. One group served as an untreated control (NT), while intramuscular treatments with 
benzylpenicillin for three days were initiated when clinical signs were seen in the other groups (20 mg/kg Ethacilin 
(Intervet AB, Sweden) at 12-hour intervals, 20 or 30 mg/kg Ethacilin at 24-hour intervals or 30 mg/kg Ultrapen (N-vet, 
Sweden) at 24-hour intervals). Clinical disease was scored daily from 0 (absence of disease) to 3 (severe respiratory 
signs). Pigs were euthanized 16 days after inoculation and necropsied. Nucleic acid was extracted from respiratory swab 
samples (nostril, tonsil, lung) using an automatic extraction platform. The samples were then analysed with a real-time 
PCR assay targeting the apxIVA gene of APP. Associations between treatment and clinical score were assessed with 
ordinal regression analysis. Treatment efficacy was achieved if at least 75% of all clinical scores were � 0.5. The 
associations between treatment efficacy and the detection of APP in nostrils, tonsils and lungs were investigated using 
Fisher’s exact test.  

Results  
Clinical scores were lower for all treated groups compared to NT pigs (p<0.001). Detection of APP was less frequent in 
lung samples from pigs for which treatment was efficacious (P<0.01). Treatment efficacy did not influence detection of 
APP in neither nostrils nor tonsils.  

Conclusion  
The different dosing regimens of benzylpenicillin did not influence the detection of APP in neither nostrils nor tonsils 
which suggests that benzylpenicillin is not efficacious in preventing pigs from becoming subclinical carriers of APP. 
However, effectiveness of treatment, assessed by scoring of signs of respiratory disease, was associated with a reduced 
rate of detection of APP by PCR in lung samples. PCR on lung samples may thus be used to evaluate treatment efficacy.  

Keywords: pig, Actinobacillus pleuropneumoniae, benzylpenicillin, PCR, treatment 
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A study of alternative feed medication in controlling piglets diarrhea challenged with 
Escherichia coli 
 
Yonlayong Woonwong, Pichai Jirawattanapong, Srisamai Viriyarampa, Nayika Pinniam, Nongyao Donsomphai, Sarai 
Poolperm, Manakorn Sukmak, Pariwat Poolperm* 
Faculty of Veterinary Medicine, Kasetsart University, Kamphangsaen, Nakhonpathom, Thailand 
*Corresponding Author: fvetpap@ku.ac.th 
 

Introduction  
Enterotoxigenic Escherichia coli (ETEC) diarrhea are the most common enteric diseases in piglets. In general, 
supplementation of antibiotics is commonly used in swine industry in Thailand. Colistin is commonly used in farms, 
however, colistin resistant genes have been reported found in human, recently. Alternative antibiotics has been discussed 
in public. Availamycin and Halquinol are among enteric bacteria antimicrobials used worldwide. The objectives of this 
study was to study the efficacy of Availamycin, Halquinol and their combination compared to colistin sulfate on controlling 
diarrhea in piglets challenged with enterotoxigenic E. coli.  

Materials and Methods  
A total of 25 weaned, PRRS-free, pigs will be divided into 5 groups. Control group will be fed non-medicated feed. 
Treatment groups will be fed conventional feed supplemented with colistin sulfate 120 ppm (T1), Availamycin 80 ppm 
(T2), Halquinol 240 ppm (T3) and combination of Availamycin 80 ppm and Halquinol 240 ppm (T4). Pigs will be fed 
accordingly for 5 days prior to being orally challenged with E. coli (K88) isolated from Veterinary research and diagnostic 
center, Kasetsart university, at least 109 CFU/ml at 0 and 24 hours. Feces will be collected on day 0, 1, 2 and 3 post 
inoculation for further total bacterial count and E. coli count.  

Results  
The results showed that number of E. coli in feces of piglets in T1 group differed from that of the control group (P = 0.017) 
meanwhile the others were not different. The number of E. coli increased on day 2 and 3 significantly in all groups. 
Interestingly, there was no significant differences found in the total number of bacteria count in all treatment groups. For 
weight gain, T1 and T2 pigs tended to show higher in number of weight gain compared to that of the control group (P = 
0.12).  

Conclusion  
In summary, feed supplemented with Availamycin and/or Halquinol might not be comparable with colistin sulfate. 
However, in case of alternatively use, this might be highly considerable alternative supplementation in pig feed for 
replacement of colistin sulfate.  

Keywords: piglets, diarrhea, Escherichia coli 
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Efficacy of vaccination against Lawsonia intracellularis in a large-scale farm in Japan 
 
Hiromichi Ishikawa, Sayoko Ishizeki *, Yugo Watanabe*, Yuko Kazuno* 
Summit Veterinary Services, Japan 
*Corresponding Author: ishizeki@svs-jp.com 
 

Introduction 
Porcine proliferative enteropathy (PPE) is characterized as an economically important disease, causing acute/chronic 
diarrhea in grower-finisher pigs, and leading to decreased weight gain and poor FCR especially in chronic cases, despite 
low mortality. A commercial oral vaccine has been available since 2010 in Japan. However, vaccination is not very 
practicable in large-scale farms because it can be labor-consuming when administered using drench, or via trough. This 
report’ s objective is to summarize our evaluation of PPE vaccine efficacy using proportioners to administer the vaccine 
efficiently via drinking water in a large-scale farrow to finish farm in Japan.  

Materials and Methods  
The study was conducted in a 1,600-sow farm operating three-site production system with breeding, nursery and 
fattening sites located separately. After moving pigs to the fattening site at around 100 days of age, loose feces/diarrhea 
was frequently observed. Vaccination with Enterisol® Ileitis (Boehringer Ingelheim) was implemented in February 2017. 
Pigs were vaccinated orally using automatic watering systems equipped with proportioner at 40 days of age. Water 
supply was stopped for one hour before, then pigs consumed the vaccine-containing water for 6 hours. Mortality in 
fattening and ADG (birth to slaughter) were compared between 5,850 vaccinated pigs of four batches, and about 41,016 
non-vaccinated pigs produced in 2016. In addition, medication costs (vaccines and antibiotics) per pig were compared in 
the same manner.  

Results  
Average mortality in fattening was 2.8% in both non-vaccinated and vaccinated pigs. Average ADG was 666 g in 
non-vaccinated and 692 g in vaccinated pigs, an increase of 26 g after vaccination. Medication cost per pig always 
exceeded 2,000 JPY before vaccination, whereas it remained below 1,500 JPY after vaccination. Furthermore, usage of 
tylosin for PPE measures fell to zero.  

Conclusion  
There was no difference in mortality before and after vaccination, probably because tylosin was constantly used for PPE 
measures before. However, ADG was clearly improved and protective efficacy of vaccination was demonstrated. 
Moreover, medication costs were reduced as tylosin for PPE treatment was not used after vaccination. Based on the 
positive results PPE vaccination is now routinely used on the farm.  

Keywords: Lawsonia intracellularis, PPE 
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Identification of Lawsonia intracellularis putative hemolysin protein A and characterization 
of its immunoreactivity 
 
John Hwa Lee*, Jin Ho Park 
Chonbuk National University, College of Veterinary Medicine 
*Corresponding Author: johnhlee@jbnu.ac.kr 
 

Introduction  
Despite the recent global increase in fatal endemic outbreaks of proliferative enteropathy (PE) caused by the obligate 
intracellular bacterium Lawsonia intracelluralis (LI) in the swine industry, development of effective prevention strategies or 
immunodiagnostic tests has been delayed due to the difficulty of cultivating this pathogen in vitro. Although several 
genetic analyses have been performed at the level of gene transcription after the complete genome sequence of LI was 
made available, the mechanism of LI infection and virulence genes remain unidentified. 

Materials and Methods  
In the present study, we assessed the antigenic features of the LI0004 protein, which we putatively defined as Lawsonia 
hemolysin A (LhlyA), by employing bioinformatics tools and in vivo and in vitro protein-based molecular assays.  

Results  
The amino acid sequence of LhlyA showed approximately 60% homology to the hemolysin-like proteins of Bilophila 
wadsworthia and Desulfovibrio piger. Presence of computationally predicted linear antigenic B-cell epitopes on the LhlyA 
protein was demonstrated by immunoblotting; a band with a molecular mass corresponding to the predicted size of the 
protein was strongly recognized by sera collected from artificially infected mice. Further, in an in vivo cytotoxicity assay, 
no splenomegaly was observed in mice inoculated with purified LhlyA.  

Conclusion  
Collectively, the data presented here suggest that the LhlyA protein is a highly immuno-reactive antigen of L. 
intracellullaris and can potentially be used to develop effective protection strategies against PE.  

Keywords: Lawsonia 
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Antigenic and functional profiles of a Lawsonia intracellularis protein that shows a 
flagellin-like trait and its immuno-stimulatory assessment 
 
John Hwa Lee* 
Chonbuk National Univesity, College of Veterinary Medicine 
*Corresponding Author: johnhlee@jbnu.ac.kr 
 

Introduction  
The obligate intracellular Lawsonia intracellularis (LI), the etiological agent of proliferative enteropathy (PE), is an 
economically important disease in the swine industry. Due to extreme difficulty of in vitro culture of the pathogen, 
molecular characterization of protein components of LI that are targets of the immune system, are not clearly identified; 
thus, not providing the scientific evidence to drive the development of preventive measures is lacking.  

Materials and Methods  
In this work, we investigated the antigenic and functional characteristics of a putative flagellar-associated protein, LI0570, 
using in silico computational approaches for epitope prediction and an in vitro protein-based molecular assay.  

Results  
The amino acid sequence of LI0570 exhibited similarities to flagellar-associated proteins in four different bacterial strains. 
The presence of B-cell linear confirmative epitopes of the protein predicted by a bioinformatics tool was validated by 
Western blot analysis using anti-LI mouse hyperimmune serum, which implied that LI0570 induced production of 
antigen-specific antibodies in vivo. Further, TLR5-stimulating activity and IL-8 cytokine expression produced via 
downstream signaling were observed in HEK-Blue™-hTLR5 cells stimulated with LI0570. This result indicates that the 
LI0570 protein can trigger an innate immune response followed by a T-cell-related adaptive immune response in an 
infected host.  

Conclusion  
Collectively, the data presented here support that LI0570 protein which shows the antigenic potential, could be a useful 
component of a recombinant vaccine against PE, providing progress toward an effective prevention strategy.  

Keywords: Lawsonia 
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Effectiveness of F18+ fimbrial antigens released by a novel autolyzed Salmonella 
expression system as a vaccine candidate against lethal Porcine edema disease 
 
John Hwa Lee* 
Chonbuk National University, College of Veterinary Medicine 
*Corresponding Author: johnhlee@jbnu.ac.kr 
 

Introduction  
Porcine edema disease (ED) caused by enterotoxigenic Escherichia coli expressing F18ab+ fimbriae (F18ab+ETEC) 
frequently occurs in post-weaned piglets, resulting in significant economic loss in swine industries worldwide. 

Materials and Methods  
In the present study, we proposed an effective prevention scheme against ED in which the attenuated Salmonella 
Typhimurium inactivated by the E gene mediated cell lysis to deliver target antigens, FedF and FedA, which function in 
fimbrial-mediated adhesion and as a major subunit of F18ab+fimbriae, respectively. The co-expression of FedA and FedF 
protein with outermembrane protein A signal peptide was confirmed in the resultant strains JOL1460 and JOL1464 by 
immunoblot analysis. 

Results  
Immunization with the candidate strains in mice led to the significant generation of immunoglobulin (Ig) G, specific to both 
antigens and secretory IgA specific to FedF (P<0.05). The titers of IgG isotypes, IgG1 and IgG2a, used as markers for 
T-helpers (Th)-2 and Th-1lymphocytes, respectively, also significantly increased in the immunized group (P < 0.05). The 
increase in CD3+CD4+ T lymphocyte subpopulation and in vitro proliferative activity was observed in in vivo stimulated 
splenocytes, which indicated the immunostimulatory effect of the candidate strains. Moreover, the immunized mice were 
completely protected from a lethal challenge against wild-type F18+ETEC whereas 28% of mice died in the 
non-immunized group. 

Conclusion  
This study demonstrated that the inactivated Salmonella system can efficiently express and release FedF and FedA and 
induce robust immune responses specific to the target antigens, which is sufficient to protect the mice from the lethal 
challenge.  

Keywords: porcine edema disease 
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Application of real-time qPCR with propidium monoazide for detection of viable Lawsonia 
intracellularis in subclinical proliferative enteropathy cases in pigs 
 
Ho-Seong Cho*1, Yeonsu Oh2, Sung-Hyun Moon1, Byoung-Joo Seo1, Sang-Eog Koh3, Dongseob Tark4 
1 College of Veterinary Medicine and Veterinary Diagnostic Center, Chonbuk National Univ., Iksan 65496, Republic of Korea 
2 Department of Veterinary Pathology, College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National 
University, Chuncheon 24341, Republic of Korea 
3 Valad Swine Vet Center, Anseong 17529, Republic of Korea 
4 Korea Zoonosis Research Institute, Chonbuk National University, Iksan 54531, Republic of Korea 
*Corresponding Author: hscho@jbnu.ac.kr 
 

Introduction  
Lawsonia intracellularis (LI) is an intracellular entero-pathogen causing two main clinical manifestations in pigs: an acute 
hemorrhagic form often called proliferative hemorrhagic enteropathy (PHE), and a more chronic proliferative form often 
referred as proliferative intestinal adenomatosis (PIA). Clinical signs include diarrhea, a rough hair coat, anorexia, and 
growth retardation in finisher and grower pigs. The subclinical form of PHE could not have been recognized, which can be 
developed as subacute or chronic forms at any moment under stressful condition. It is one of the most important 
economic diseases in pig industry worldwide. 

Materials and Methods  
Diagnosis of subclinical LI infection was dependent on serology and/or DNA quantification by qPCR. However, methods 
have limitations. Conventional qPCR could not differentiate viable LI from dead one. Propidium monoazide (PMA) is a 
photoreactive DNA-binding dye that inhibits PCR amplification by modifying chromosomal DNA. PMA is intercalated into 
the dead bacteria and covalently cross-linked to bacterial DNA, which strongly inhibits amplification. We evaluated 
whether PMA real-time qPCR is suitable for the early detection of viable LI in fecal samples of subclinical PHE and PIA 
cases. Live LI were passaged and harvested from infected IEC-18 cells. Dead Li were prepared by exposing live LI to 
70% isopropyl alcohol for 30 min. Seven samples with dead:live ratios of 0:100 (live control), 10:90, 30:70, 50:50, 70:30, 
90:10, and 100:0 (dead control) were prepared for real-time qPCR and cell culture.  

Results  
As a result, PMA real-time qPCR was useful for determining LI viability. A total of 100 fecal samples from 10 clinical and 
10 subclinical LI infection cases from weaners were subjected to qPCR with or without PMA and compare the deltaCTs 
between culture-positive and culture-negative samples. The CT value changes depending on PMA treatment. In 50 
clinical LI case samples, the median deltaCT value of PMA-treated or non-PMA treated were 1.5 and 1.1, respectively, 
whereas that in 50 subclinical LI case samples was 5.8 and 1.7. It is postulated that subclinical LI infection cases 
contained more dead LI than those of clinical LI infection cases. PMA real-time qPCR is a useful approach for 
differentiating dead from live LI in fecal samples and for determining higher risk in subclinical LI infection cases.  

Keywords: Lawsonia intracellularis, proliferative enteropathy, Real-time PCR, propidium monoazide, selective detection 
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A systematic review of clinical outcomes of tulathromycin studies in treating swine 
respiratory disease (SRD) 
 
Choew Kong Mah*2, Elena Canelli1, Paolo Martelli1, Fausto Toni2, Alvaro Aldaz2, Jim Allison2 
1 Dept. of Veterinary Sciences, Parma University, Italy 
2 Zoetis, Parsipanny, NJ, USA 
*Corresponding Author: ck.mah@zoetis.com 
 

Introduction  
Tulathromycin (DRAXXIN®) is a semi-synthetic macrolide indicated in many countries for the treatment of bacterial 
infections involved in Swine Respiratory Disease (SRD), including metaphylaxis when groups of pigs are affected. A 
systematic review was performed on 110 published papers to evaluate the consistency of clinical outcomes in terms of 
first treatment success (metaphylaxis or individual treatment) and economic return. 24 studies were identified with 
detailed evidence relating to clinical cure rates, overall health status (which can be linked to better pig welfare) and 
economic return to producers, as well as impact on overall antibiotic use.  

Materials and Methods  
14 published studies described metaphylactic use while 10 papers had data on first treatment success in resolving SRD. 
A single dose of tulathromycin treatment showed higher clinical cure rates with a 16.45% reduction in treatment failure in 
pigs when it was given therapeutically for SRD. When used therapeutically, tulathromycin-treated pigs also showed 
higher mean weight gain, increased ADG ranging from 8 g/day to 120 g/day (linear regression analysis) and feed 
conversion efficiency.  
When used metaphylactically, tulathromycin was associated with a decreased overall frequency of treatments, less total 
number of days on antibiotic treatment and reduced severity of SRD episodes. The metaphylactic treatments resulted in 
4.6% less mortality, 4.14% less removals to the hospital pen and 6.6% less animals injected when compared to no 
metaphylaxis.  

Results  
Despite different conditions and variables, all the analyzed studies (therapeutic and metaphylactic) indicate significantly 
lower need for subsequent antibiotic treatment. The improvement in respiratory health and performance parameters 
resulted an overall profitability of 1.74 €/pig in one study, and an economic return of €1.50 per pig compared to an 
alternate antibiotic in another study.  

Conclusion 
In summary, tulathromycin is found to be a reliable antibiotic in consistently delivering high clinical cure rates and 
decreasing unnecessary costs in re-treatments for SRD. As a single dose antibiotic, tulathromycin delivers full treatment 
compliance and when used in appropriate circumstances can reduce overall antibiotic consumption and contribute to the 
principle of judicious antibiotic use.  

Keywords: SRD, Tulathromycin, systematic review 
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Introduction  
We recently described serovar 16 Actinobacillus pleuropneumoniae (APP), which has a unique capsule locus. The 
purpose of this study was to determine the serovar of seven previously designated non-typable (NT) isolates of APP, and 
two previously designated K2:O7 isolates for which molecular serotyping failed.  

Materials and Methods  
Draft genome sequences were generated for each isolate, and capsule loci were identified by BLASTn searches using 
the cpxD gene. The identified capsule loci were compared to those present in other APP serovars. isera were raised to 
isolates 16287-1 and 7311555, representing two new serovars, in order to confirm distinct reactivity. The isolates were 
also tested for cross-reactivity using previously generated antisera specific for each of the 16 known APP serovars.  

Results  
Two distinct capsule loci were identified in the nine APP isolates, and we propose that these represent novel serovars 17 
and 18. Sequence analysis showed that the proposed serovar 17 isolates (previously NT) encode a type I CPS locus, 
sharing a common core with those of serovars 2, 3, 6, 7, 8, 9, 11, and 13. Whereas, the serovar 18 isolates (previously 
K2:O7) have a type II CPS locus, with the first gene common to that in serovars 1, 4, and 12. Antisera raised to 16287-1 
and 7311555 confirmed that each isolate represents a new serovar, 17 and 18, respectively. None of the 16 serovar 
reference strains reacted with the serovar 18 antiserum. However, there was some cross-reactivity seen for the serovar 6 
and 8 strains tested with the serovar 17 antiserum, as can be expected due to similarity of the first five genes of the 
respective capsule gene loci.  

Conclusion  
We have identified two new serovars of APP based on both serological and genotypic analysis. We propose strains 
16287-1 and 7311555 as the reference strains for serovars 17 and 18, respectively.  

Keywords: Actinobacillus pleuropneumoniae, serovar, diagnostic PCR, serology, genome sequencing 
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Whole genome sequencing supports the identification of a novel Pasteurellaceae species 
isolated from pneumonic pig lungs 
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Bayon-Auboyer2, Marcelo Gottschalk3, Paul R Langford1 
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Introduction 
In 2015, a swine-herd in France that was supposed to be free from infection with Actinobacillus pleuropneumoniae (APP) 
began to experience sudden cases of pneumonia, lung abscesses and extensive pleuritis in finishing pigs. At necropsy, 
lung samples were collected for histological and bacteriological examination. Small slow growing NAD-dependent 
colonies were isolated from lung abscesses from several pigs. Initial biochemical tests did not indicate APP, and so we 
undertook further analyses to determine the nature of this bacterium.  

Materials and Methods  
Isolates were tested for CAMP reaction, indole production, and activity of urease, catalase and oxidase. Isolates were 
initially tested by PCR for detection of APP, and by MALDI-TOF (Brücker) and 16S rRNA sequencing to try to identify the 
species. One isolate, MIDG3631, was selected for whole genome sequence (wgs) analysis, and the resulting draft 
genome was compared to those of other Pasteurellaceae species using BLAST, TETRA (tetranucleotide frequencies) 
and ANI (average nucleotide identity).  

Results  
The small, slow growing NAD-dependent bacterium was isolated (along with Trueperella pyogenes) from purulent 
necrotic lesions histologically similar to those caused by APP. Unlike APP, this bacterium was non-haemolytic, and 
negative for CAMP, urease, and indole. It was catalase negative, but oxidase positive. Attempts to identify the species by 
PCR, MALDI-TOF and 16s sequencing were unsuccessful, with the 16S rRNA sequence showing 96% identity with 
numerous porcine Actinobacillus species, and Haemophilus parasuis. The wgs of this bacterium was 2.27 Mb, had a GC 
content of 40.3%, and showed similarity to various Pasteurellaceae species by BLAST analysis. TETRA and ANI results 
indicate that this bacterium, although most similar to H. parasuis, is phylogenetically distinct and likely represents a novel 
Pasteurellaceae species.  

Conclusion  
We have identified a novel Pasteurellaceae species associated with pneumonic lung lesions in pigs. Further studies are 
required to confirm if this species is capable of causing APP-like lesions when administered to pigs in pure culture.  

Keywords: porcine pleuropneumonia, whole genome sequencing, novel Pasteurellaceae species 
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Efficacy of E.coli and Clostridium novyi complex vaccine on weaning rate and sow sudden 
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Introduction  
Sudden death of sow became one of the vulnerable problems in swine production, and confirmation rate of Clostridium 
novyi has been increased in diagnostic center. Not only sow mortality, neonatal diarrhea also brought substantial 
economic loss after the total ban of antibiotics in pre-mix feed additives. To improve this situation, SUISENG (Hipra) 
which contain fimbriae of E.coli and toxoid of Clostridium perfringens type C and Clostridium novyi has been applied in 
four farms since Sep 2016.  

Materials and Methods  
Experimental farms are separated in four different production sites which has 500, 980, 940 and 930 sows, respectively. 
In those farms, Clostridium novyi cases was reported since March 2014. Formerly, each farm was vaccinated with 
Neocolipor (Merial) at 4 and 2 weeks before farrowing in iparous sow and 4 weeks before farrowing in multiparous sow. 
In this situation, SUISENG was adopted in 4 farms with same vaccination protocol since Sep 2016. To evaluate the 
efficacy of complex vaccine SUISENG, sow mortality rate and weaned piglet performances before and after changing 
vaccine were assessed.  

Results  
After 1 year of vaccination with SUISENG, total number of sow sudden death cases per year decreased from 503 to 386. 
Especially, Farm B, C and D showed Statistically significant differences, decreasing 11%, 39% and 31% respectively, 
compared with previous year. Regarding the weaning rate, Farm C and D showed statistically significant differences, 
improving from 91.3% and 89.4% up to 93.9% and 92.1%, respectively.  

Conclusion  
Based on the field data, efficacy of SUISENG on sow death and piglet weaned rate was confirmed. Especially through 
vaccination with SUISENG, maximizing productivity and maintaining regular production schedule is possible because of 
reducing the chances of sow inventory loss by sudden death.  

Keywords: Clostridium novyi, Clostridium perfringens type C, E. coli, sow sudden death, neonatal diarrhea 
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Case report: Best finishing production results are achieved when ileitis vaccination is 
supported by optimal feeding 
 
Roel Groot, de*1, Martijn Steenaert*2 
1 DAP Boxmeer, The Netherlands 
2 Boehringer Ingelheim Animal Health Netherlands bv 
*Corresponding Author: info@dapboxmeer.nl 
 

Introduction  
This case describes a Dutch farm, 3438 finishing places, commercial pelleted feed and all-in all-out per room. The farm 
started with new genetics in May 2015. By the end of 2015 feed conversion rate (FCR) was disappointing, mortality had 
increased and lack of uniformity was observed. The diagnosis of ileitis in January 2016 was based upon a high 
percentage of abnormal ilea (‘hose pipes’) at slaughter in combination with clinical observations. Over time several 
interventions were implemented and evaluated. In this abstract the results of the different interventions are discussed.  

Materials and Methods  
In round 1 and 2 a basic commercial feed was used. In round 3 oral ileitis vaccination (Enterisol Ileitis) was given by the 
drinking water system at 5 days after arrival in the finishing farm. In round 4 the variation in feed ingredients was 
minimized to obtain better and stable intestinal health. In round 5 and 6 and a high energy feed was used. For all 
interventions the average production results per room were calculated. Antibiotic use is defined as Daily Defined Dosage 
and was calculated per round.  

Results  
Round 1 and 2: pig number 6735, mortality 2.0 %, ADG (25-117 KG) 819 gram, (FCR 25-117 KG) 2.77, DDD 1.97  
Round 3: pig number 3373, mortality 1.9%, ADG (25-117 KG) 830 gram, (FCR 25-117 KG) 2.52, DDD 0.21  
Round 4: pig number 3373, mortality 1.9%, ADG (25-117 KG) 806 gram, (FCR 25-117 KG) 2.61, DDD 0.55  
Round 5 and 6: pig number 6786, mortality 1.3%, ADG (25-117 KG) 905 gram, (FCR 25-117 KG) 2.37, DDD 0.50  

Conclusion  
With ileitis vaccination production results improved and antibiotic use was reduced. Reduced variation in feed ingredients 
in round 4 turned out negative for the production results, making it a wrong choice. Another feed recipe change in round 5 
and 6 improved production results. The conclusion in this case is that by implementing and evaluating all interventions, it 
was found that combined ileitis vaccination and optimal feed recipe offered the best production results.  

Keywords: Ileitis, lawsonia intracellularis, feed, vaccination, antibiotic use 
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Introduction  
Swine respiratory diseases have a huge impact in the swine herd health management and consequently in the economy. 
Among the main respiratory diseases present in the Brazilian swine farms we can name Mycoplasma hyopneumoniae 
(Mhp), Actinobacillus pleuropneumoniae (App) and swine influenza virus (SIV) infections. The pork producing chain in the 
state of Goiás has been growing very fast in the last few years and shows great potential to become one of the main 
producing region in the near future. However, little is known about the prevalence of respiratory diseases and its 
epidemiology in this region.  

Materials and Methods  
This study focused on assessing the prevalence of Mhp, App and SIV infections in industrial herds of Goiás. Serum 
samples were collected in four age groups (nursery -N, grower-G, finisher-F and at slaughter-S) from 30 different 
industrial farms with an average herd size of 1700 sows. All samples were tested using three IDEXX commercial ELISA 
kits according to the manufacturer’s instructions.  

Results  
For all prevalence values the 95% confidence interval was calculated. Mhp prevalence values were 22.42% 
(18.55%-26.29%) for N, 24.21% (21.38%-27.03%) for G, 61.70% (56.45%-66.95%) for F and 88.36% (86.19%-90.53%). 
App prevalence values were 20.54% (16.8%-24.28%) for N, 1.28% (0,53%-2.03%) for G, 1.60% (0.2%-2.99%) for F and 
5.65% (4.11%-7.19%) for S. SIV prevalence values in the age groups were 41.80% (37.22%-46.38%) for N, 69.84% 
(66.83%-72.85%) for G, 66.11% (60.76%-71.46%) for F and 74.50% (71.65%-77.35%). Mhp prevalence seems to 
increase in older age groups such as G, F and S due to the chronical development of the disease. APP showed high 
prevalence in younger groups such as N, however had low prevalence in the other groups. SIV had high values in all age 
groups with the lowest value of 41.80% in N. 

Conclusion  
All three diseases were detected in all age groups sampled of all farms. The high SIV and Mhp prevalence values were 
the most concerning finding, since those pathogens disrupt the respiratory tract immunity and yield infections caused by 
deadlier respiratory pathogens, consequently increasing economic losses. This work was funded by a research contract 
between Ceva Saúde Animal with Unesp.  

Keywords: enzootic pneumonia, pleuropneumonia, swine influenza 
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Seroprevalence of Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae and 
swine influenza virus in herds of one-site production system in Brazil 
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Maria Eugênia Silveira Ferraz1, Amilton Ferreira Da Silva2, Andrea Panzardi2, Hélio José Montassier1, Luís Guilherme De 
Oliveira*1 
1 São Paulo State University (Unesp), School of Agricultural and Veterinarian Sciences, Jaboticabal 
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*Corresponding Author: luis.guilherme@fcav.unesp.br 
 

Introduction  
The study was carried out in 21 one-site production system herds to asses M. hyo, App and SIV prevalence in batches of 
breeding pig at nursery and fattening phases and at slaughtered pigs. 

Materials and Methods  
All the 21 herds had one-site production system in a region of Southeast of Brazil with a minimum size of 65 sows and 
maximum of 1500 sows. The number of bled animals from different age group in each farm was calculated on herd size 
and using prevalence results of prior studies in the country, slaughtered pigs were done by the same procedure. A total of 
2276 serum samples were tested to M. hyo, App and SIV, using IDEXX M. hyo. Ab Test, IDEXX APP-ApxIV Ab Test, 
IDEXX Influenza A Ab Test, respectively. Only in two farms piglets were not vaccinated against Mhyo, none of them were 
vaccinated against SIV and 6 herds reported piglet vaccination against App. 

Results  
According to the App ELISA, seroprevalence on 45, 90 and 130 days old were 57.4% (0-93.94%), 4.2% (0-26.32%), 
5.5% (0-89.47%), respectively and at slaughterhouse pigs 4.6% (0-72.5%). Mhyo results for the same ages were 27.8% 
(0-96.4%), 44.0% (0-100%) and 70% (0-100), respectively and at slaughterhouse age 80.2% (0-100%). And SIV ELISA 
results seropositive pigs for the same ages were 28.2% (0-73.5%), 30.7% (0-100%) and 34% (0-82.8%) and slaughtered 
pigs 49.4% (0-100%). The prevalence of App, might had interfered with false positive animals increasing the mean values 
of supposed infected animals, and one studied farm which presented high levels during all rearing period, which 
contributed to this increase. The high percentage of Mhyo positive animals in studied herds was like obtained by authors 
in Brazil, Europe and North America and revealed, as expected, the increasing seropositive results for SIV in Brazilian 
swine herd. 

Conclusion  
Seroprevalence for M. hyo and SIV revealed an expected situation with high numbers of infected animals like results of 
other swine rearing systems. Financial support provided by Ourofino Animal Health and grant 2015/25318-9, São Paulo 
Research Foundation (FAPESP).  

Keywords: porcine respiratory disease complex, serology, prevalence 
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Introduction  
Mycoplasma hyopneumoniae (Mhyo) is a common infectious disease in pigs and a major cause of economic loss to the 
pig industry. The aim of this study was to assess the efficacy of a Mhyo vaccine in a commercial pig farm in China, where 
two different vaccination protocols were used.  

Materials and Methods  
244 piglets were randomly divided into two groups: group A was immunized with a single-dose inactivated Mhyo vaccine 
(MYPRAVAC® SUIS, HIPRA) at 1 week of age (n=127), and group B was immunized with a double-dose of the same 
vaccine at 1 and 3 weeks of age (n=117). Both groups were monitored during the nursery stage, and individual pigs were 
weighed at the beginning of nursery and 34 days later. The number of pigs that died during the nursery period was low, 
four in group A and two in group B. The survival rate, the feed conversion ratio (FCR) and the average daily weight gain 
(ADWG) were calculated at the end of the nursery stage.  

Results  
No differences were found in the average starting weight between the groups (6.0 kg in group A and 5.54 kg in group B). 
Importantly, animals receiving two doses of the Mhyo vaccine showed a greater final weight than those receiving the 
single-dose (16.34 kg versus 14.45 kg, respectively). The survival rate was significantly higher (1.4%) in the group 
receiving two doses compared with the group receiving one dose (98.3% versus 96.9%, respectively). FCR in groups 
receiving one or two doses were 2.38:1 and 1.89:1, respectively. Finally, the vaccination protocol using two doses of the 
Mhyo vaccine significantly increased the ADWG compared with the groups receiving one dose (317.6 g versus 248.5 g, 
respectively).  

Conclusion  
This study shows that a double-dose of MYPRAVAC® SUIS vaccine compared with the single-dose protocol exhibits 
better growth performance in swine and higher survival rate, FCR and ADWG.  

Keywords: Mycoplasma hyopneumoniae, vaccination, MYPRAVAC SUIS®, pigs, growth 
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Identification of bacterial pathogens associated with infection of reproductive tract in sows 
with the use of MALDI-TOF MS 
 
André Pegoraro Poor, Luisa Zanolli Moreno, Carlos Emilio Cabrera Matajira, Ana Paula Santos Silva, Vasco Tulio de Moura 
Gomes, Jessica Moreira, Barbara Pinpinato Perez, Andrea Micke Moreno* 
School of Veterinary Medicine and Animal Science - University of Sao Paulo - São Paulo, Brazil 
*Corresponding Author: morenoam@usp.br 
 

Introduction  
Vulvar discharges are common concerns of farmers and veterinarians in pig production. They may be due to infections 
such as cystitis, cervicitis and metritis. There are few data in the literature on the main bacterial agents involved in these 
infections. Therefore, due to the economic impact on pig production and potential impact on public health, the purpose of 
this study is to identify the bacterial agents involved in these infections.  

Materials and Methods  
Samples of vaginal swabs from 97 sows come from six Brazilian states during the years of 2015, 2016 and 2017. The 
swabs were plated in blood agar plates and MacConkey agar incubated in aerobiosis and anaerobiosis at 37°C for 24 to 
48 hours. The isolated bacterial colonies were seeded in 3 mL of BHI broth (Difco) and an aliquot was separated for 
identification by the MALDI-TOF MS.  

Results  
A total of 41 bacterial species were identified, representing 97 animals from 21 different farms. The most frequently 
isolated bacteria were Escherichia coli (25.8%), followed by Enterococcus faecalis (13.4%), Staphylococcus aureus 
(13.4%) and Streptococcus suis (7.2%). Isolation of Gram-positive bacteria was predominant, as was the predominance 
of mixed-type infection, with more than one agent isolated from the same animal. Some isolated bacteria may represent a 
potential zoonotic risk, such as Corynebacterium diphtheriae, which causes diphtheria in humans; Streptococcus equi 
subsp. zooepidemicus, responsible for causing meningitis, endocarditis and arthritis in humans and even Streptococcus 
suis, responsible for cases of meningitis and myocarditis in humans.  

Conclusion  
Most isolates represent agents of the fecal microbiota of animals. There is a predominance of mixed-type infection, which 
makes it difficult to accurately diagnose the agent causing the disease. Some identified pathogens present a potential risk 
of zoonosis, such as Corynebacterium diphtheriae and Streptococcus equi subsp. zooepidemicus.  

Keywords: vulvar discharge, reproductive infection, maldi-tof, sows 
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SE-AFLP characterization of Brazilian Streptococcus suis serotype 2 
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Introduction  
Within the Streptococcus suis specie the serotype 2 is the most prevalent in systemic diseases of swine, due of this it is 
necessary to identify and analyze the associations between genetic profiles and different phenotypic characteristics. The 
objective of this study was to genotypically characterize Brazilian S. suis serotype 2 strains through SE-AFLP (single 
enzyme amplified fragment length polymorphism) technique.  

Materials and Methods  
A total of 118 S. suis serotype 2 strains were studied. These strains were collected from swine with different systemic 
clinical signs, from nine different states, over 2001 to 2016. S. suis strains were identified by PCR and MALDI-TOF mass 
spectrometry. The serotyping was performed molecularly. The AFLP was performed with a single restriction enzyme - 
HindIII. The fingerprints cluster analysis was performed with BioNumerics 7.6 (Applied Maths) using Dice coefficient and 
UPGMA. For the distinction of SE-AFLP profiles/ groups, a cut-off of 90% of genetic similarity was applied.  

Results  
The SE-AFLP profiles distinguished according to the isolation year; four profiles were mostly comprised of strains isolated 
until 2003, two profiles were comprised of strains isolated between 2010 and 2013 and two were comprised of strains 
isolated in 2016. The major profile is formed by 71 of the studied strains, being divided in subgroups with similarity of 95%, 
and this profile also clusters in close years.  

Conclusion  
The relation between genotypes and isolation year was observed, indicating that genetic changes may have occurred 
over time within S. suis serotype 2. These may be associated with phenotypic characteristics, such as antibiotic 
resistance and virulence factors, which will be further evaluated in the studied strains.  

Keywords: Streptococcus suis, SE-AFLP, MALDI-TOF  
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Identification and genotypic characterization of Streptococcus porcinus isolates from 
diseased swine in Brazil 
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Gomes, Carolina Helena de Oliveira, Andrea Micke Moreno* 
School of Veterinary Medicine and Animal Science - University of Sao Paulo - São Paulo, Brazil 
*Corresponding Author: morenoam@usp.br 
 

Introduction  
The Streptococcus porcinus is a Gram-positive, facultative anaerobic coccus belonging to the Lancefield E, P, U and V 
groups; it is an opportunistic pathogen capable of causing different systemic infections in the swine and has already been 
described in the genitourinary tract of women. The objective of this study was to identify S. porcinus strains isolated from 
diseased pigs and to characterize them genotypically by the SE-AFLP (single enzyme amplified fragment length 
polymorphism) technique.  

Materials and Methods  
Five strains were isolated with morphological characteristics suggestive of Streptococcus spp. from samples of vaginal 
discharge, abscess and brain of diseased pigs. A ribosomal protein extraction was performed for bacterial identification 
by MALDI-TOF MS and confirmed by partial sequencing of the groEL gene. The AFLP was performed with a single 
restriction enzyme - HindIII. The fingerprints cluster analysis was performed with BioNumerics 7.6 (Applied Maths) using 
Dice coefficient and UPGMA. For the distinction of SE-AFLP profiles/groups, a cut-off of 90% of genetic similarity was 
applied.  

Results  
All strains studied were identified as S. porcinus, with a score above 2.00 in MALDI-TOF MS. The partial amplification of 
the groEL gene corroborated this identification with more than 97% identity to the S. porcinus strain CIP 103218 
(EU003674). The SE-AFLP genotyping resulted in four distinct profiles and no relationship was found between the 
clusters and the origin of the strains.  

Conclusion  
The absence of relationship between the clusters and the origin of the strains suggests that is possible the circulation of 
different S. porcinus genotypes in the evaluated regions/farms. The genotypic variation of the strains studied demands 
attention to the need for better characterization in their dissemination in the production systems considering that it can 
cause different systemic diseases in the pigs and is a zoonotic risk.  

Keywords: MALDI-TOF MS, SE-AFLP, S. porcinus, SE-AFLP 
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Introduction  
The aim of this study was to compare the historical reproductive sow performance in two commercial Brazilian farms 
before and after the change from a trivalent reproductive vaccine (Swine Erysipelas [SE], Porcine Parvovirus [PPV], 
Leptospira spp.) to another trivalent vaccine ERYSENG® PARVO/LEPTO (SE, PPV, Leptospira spp.), adjuvanted with 
Hipramune® Gd.  

Materials and Methods  
The study was carried out in two farms (Farm A: 4,000 sows and Farm B: 3,800 sows) in Paraná State, Brazil. In 
September 2016, Farm A switched from the reproductive vaccine (Vaccine 1) to ERYSENG® PARVO/LEPTO; whereas 
Farm B performed the same vaccine change in November 2016. The vaccination protocol implemented with ERYSENG® 
PARVO/LEPTO was exactly the same as used with Vaccine 1. Therefore, the vaccination schedule was 2 doses in gilts 
being the first dose between 8 and 6 weeks before mating, and the second dose 3 weeks later, and on sows the vaccine 
was administrated once, 14 days after each farrowing. In order to assess the field efficacy of ERYSENG® PARVO/LEPTO, 
reproductive data from farrowing units 10 months prior and after the change was recorded and compared. Two main 
farrowing parameters were selected to evaluate the impact of the vaccination change in reproductive parameters: total 
piglets born alive and percentage of mummified piglets. Statistical analysis software was used to check differences 
between the two periods and vaccines.  

Results 
Total piglets born alive increased from 12.73±0.16 to 13.28±0.26 in Farm A, and from 14.41±0.52 to 15.25±0.56 in Farm 
B, being significantly different (P<0.05, t-test) in Farm A after the change. The percentage of mummified piglets after 
ERYSENG® PARVO/LEPTO vaccination was reduced from 4.1%±0.28 to 3.39%±0.3 in Farm A, and from 3.96%±0.19 to 
2.64%±0.4 in Farm B, being significantly different in both farms (P<0.05, t-test).  

Conclusion  
After the implementation of ERYSENG® PARVO/LEPTO, farrowing parameters were improved significantly. The 
significant increase of total piglets born alive improved directly the total piglets weaned and, consequently, the productive 
parameters in farrowing units. Furthermore, these cases show the importance of having a good protection against SE, 
PPV and Leptospira spp. infections in sows.  

Keywords: Vaccine, Erysipela, parvovirus, Leptospira, Brazil 
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Mycoplasma hyopneumoniae genetic variation within swine production flows 
 
Alyssa Marie Anderson1, Eduardo Fano2, Amanda Sponheim1,2, Laura Dalquist3, Maria Pieters*1 
1 College of Veterinary Medicine, University of Minnesota, St. Paul, MN 
2 Boehringer Ingelheim, Duluth, GA 
3 Swine Vet Center, St. Peter, MN 
*Corresponding Author: piet0094@umn.edu 
 

Introduction  
Mycoplasma hyopneumoniae (Mhp) is the etiologic agent of enzootic pneumonia, a prevalent respiratory disease known 
to economically impact swine herds. Several molecular diagnostic tools including Multiple Locus Variable number tandem 
repeat Analysis (MLVA) and P146 sequencing have been used to characterize this microorganism and provide insights 
regarding Mhp variant origin and transmission. Multiple variants have been identified within and among swine farms using 
MLVA; however, the extent of genetic variability across various production stages in swine flows has not been evaluated. 
Therefore, the objective of this study was to assess the genetic variability of Mhp within swine production flows.  

Materials and Methods  
Four Mhp positive production flows across various US states were selected. For each flow, a maximum of ten laryngeal 
swabs were obtained from 1-3 farms per production stage (i.e. gilt developer unit, sow farm, nursery, and finisher) for up 
to three years. Laryngeal swabs were collected from pigs showing clinical signs suggestive of Mhp infection or from 
randomly selected pigs in the case that no clinical signs were observed. All samples were tested by real-time PCR for 
Mhp detection. MLVA typing based on characterizing Variable Number Tandem Repeats (VNTRs) of two adhesion loci 
(p97 and p146) and p146 sequencing were performed using the DNA from 1-5 Mhp positive samples per farm. Genetic 
variability within and across flows was assessed using the two molecular characterization tools and geographical 
distribution using BioNumerics, GeneiousTM, and ArcGISTM.  

Results  
In one flow, a single Mhp variant (100% p146 sequence similarity and one MLVA type) was identified across all four 
production stages. In the remaining three flows, 1-4 MLVA types and a 98-100% sequence similarity were identified. 
Nevertheless, MLVA types varied by 1-2 VNTRs for either locus. There appeared to be no relationship between location 
and variant distribution.  

Conclusion  
Based on the conditions of this study, the genetic variability of Mhp within swine production flows was flow specific, 
minimal over time, and appeared to originate from downstream flow transmission. It can be hypothesized that evolutional 
pressures associated with farm management practices may not have a significant effect on Mhp genetic variability.  

Keywords: Mycoplasma hyopneumoniae, molecular characterization, diversity 
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Mapping immuno-dominant and neutralizing epitopes of enterotoxigenic Escherichia coli 
fimbriae K88 and F18 
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Introduction 
NF4+ (K88) and F18+ enterotoxigenic Escherichia coli (ETEC) are the primary cause of porcine post-weaning diarrhea 
(PWD), yet an effective PWD vaccine for these pathogens is not available.  

Materials and Methods  
In this study, we in silico identified epitopes from the K88 fimbrial major subunit FaeG and F18 minor adhesin subunit 
FedF. Each identified epitope was genetically fused to non-homologous human ETEC CFA/I adhesin subunit (CfaB) and 
examined immuno-dominance by reacting each fusion with anti-K88 or anti-F18 antiserum. Each epitope fusion was then 
used to immunize mice. Mouse serum samples were examined for anti-K88 and anti-F18 antibody responses and 
neutralizing ability against adherence of K88 and F18 fimbrial ETEC respectively.  

Results 
Data showed that nine epitopes were identified from FaeG major subunit. Among them, five epitope fusions showed 
stronger reactivity with anti-K88 antisera, suggesting these epitopes immunodominant. Antibody neutralization assay 
indicated that four immunodominant FaeG epitopes were also neutralizing. In similar, seven epitopes were identified from 
F18 minor subunit FedF and five of them showed stronger reactivity to anti-F18 antisera. Two FedF epitopes induced 
greater IgG titers and these serum antibodies showed greater neutralization activity against F18 fimbrial adherence.  

Conclusion 
This study identified K88 and F18 fimbrial immunodominant and neutralizing epitopes and suggested four K88 FaeG 
subunit epitopes and two F18 FedF subunit epitopes are suitable antigens for developing an effective vaccine against 
porcine PWD.  

Keywords: K88 fimbriae, F18 fimbriae, enterotoxigenic Escherichia coli, porcine post-weaning diarrhea, epitope 
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Genetic diversity of Brazilian Streptococcus pluranimalium isolated in diseased swine 
 
Carlos Emilio Cabrera Matajira, Vasco Tulio de Moura Gomes*, Luisa Zanolli Moreno*, Ana Paula Santos Silva*, André 
Pegoraro Poor*, Carolina Helena de Oliveira*, Andrea Micke Moreno* 
College of Veterinary Medicine and Animal Science, University of São Paulo, São Paulo, Brazil 
*Corresponding Author: gomesvtm@gmail.com 
 

Introduction  
The Streptococcus pluranimalium was described as an opportunistic pathogen in several domestic animals and even 
humans, causing different systemic pathological problems. The objective of this study was to identify the genetic diversity 
of Brazilian S. pluranimalium strains through SE-AFLP (single enzyme amplified fragment length polymorphism) 
technique.  

Materials and Methods  
A total of 12 S. pluranimalium strains were studied, these strains were isolated from, central nervous system Infection 
(CNS), joint, urine, peritoneum and skin of diseased pigs from different Brazilian States between 2011 and 2013. The 
identification was performed by MALDI-TOF mass spectrometry and confirmed by 16S rRNA sequencing. The AFLP was 
performed with a single restriction enzyme – HindIII. The fingerprints cluster analysis was performed with BioNumerics 
7.6 (Applied Maths) using Dice coefficient and UPGMA.  

Results  
The SE-AFLP cluster analysis resulted in five profiles with 90% of similarity; four profiles were associated with distinct 
isolations sources for the bacterial agent (A1: skin lesion, A2: urine, A3: urine, A5: CNS). The A4 profile was the only one 
that was associated with different isolation sources as CNS, joint and peritoneum.  

Conclusion  
A relation between genotypes and isolation source was observed, indicating that within the species S. pluranimalium 
there are different genotype characteristics, as expression of virulence factors that could generate disease in specific 
sites of the organism or increase the virulence of the pathogen allowing it to cause injury in different parts of the body as 
seen in the A4 profile.  

Keywords: S. pluranimalium, SE-AFLP, MALDI-TOF 
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Phenotypic and genotypic characterization of Vagococcus sp. isolated from diseased 
swine. 
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Introduction  
The Vagococcus sp. is a Gram-positive bacterium described in several animal species, in pigs there are few reports that 
describe it as causing disease. The objective of this study was to identify the biochemical profile of strains of Vagococcus 
sp. isolated from diseased pigs and characterize the strains genotypically by SE-AFLP (single enzyme amplified fragment 
length polymorphism) technique.  

Materials and Methods  
Eleven strains were isolated with morphological characteristics suggestive of Vagococcus sp. from samples of lung, joint, 
brain and vaginal discharge of nine diseased pigs from eight different swine herds examined during the years of 2012, 
2015, 2016 and 2017. Identification by MALDI-TOF MS was performed and confirmed by partial sequencing of the 16S 
rRNA gene and biochemical profile by VITEK. The SE-AFLP was performed with a single restriction enzyme - HindIII. 
The fingerprints cluster analysis was performed with BioNumerics 7.6 (Applied Maths) using Dice coefficient and UPGMA. 
For the distinction of SE-AFLP profiles/groups, a cut-off of 90% of genetic similarity was applied.  

Results  
All strains studied were identified as Vagococcus sp. by MALDI-TOF MS. The Partial amplification of the 16S gene 
corroborated this identification with more than 98% identity to the V. fluvialis (10 samples) and V. lutrae (1 sample). The 
genotyping by the AFLP was associated to the biochemical profiles resulting in seven different profiles, completely 
separating the two species V. fluvialis (A1, A2, A3, A4, A5, A6) and V lutrae (A7). Within the six profiles of V. fluvialis 
there was no clustering among the strains from the same animal or herd origin.  

Conclusion  
A large biochemical difference was identified between the two-species studied, but within the V. fluvialis strains there is a 
variation in some of the biochemical tests used; also, the identification of genetic profiles may indicate that within same 
species there are genetic variations, and this may be the cause of the positive or negative results of some biochemical 
tests for the same species.  

Keywords: Vagococcus fluvialis, Vagococcus lutrae, SE-AFLP. 
 



 

 757

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-149 

PCR detection of Mycoplasma hyopneumoniae in professing fluids: A diagnostic error or a 
significant finding? 
 
Maria Pieters*, Carles Vilalta, Juan Sanhueza 
Veterinary Population Medicine Department, University of Minnesota, St. Paul, MN, USA 
*Corresponding Author: piet0094@umn.edu 
 

Introduction 
Mycoplasma hyopneumoniae (Mhp) is the causative agent of enzootic pneumonia, a chronic respiratory condition 
affecting pigs around the world. Pig management practices, such as tail docking and castration (processing), are 
implemented in most intensive production swine farms. Processing is usually performed between 1 and 5 days of age. 
The removed tails and testicles are collected in a container to avoid debris leftover. Blood and fluids obtained from the 
tails and testicles accumulate at the bottom of the container, and are termed processing fluids (PF). PF have become a 
potential pooled sample to evaluate presence of some disease causing agents (e.g. PRRSv). The use of PF to detect 
PRRSv is increasing among producers and veterinarians. However, the use of PF for detection of bacterial infectious 
agents endemic to the sow farm, such as Mhp, has not been investigated. The most obvious reason for the lack of 
information on Mhp detection in PF would be that the pathogen is considered to be restricted to the respiratory tract of the 
pig, suggesting that no systemic circulation of the bacterium occurs. In fact, sample types used for Mhp detection are 
those of the upper and lower respiratory tract.  

Materials and Methods 
Interestingly, preliminary data from our research team identified Mhp in 38% PF (8/21) using a species-specific real-time 
PCR. The farm in which positive samples were obtained is positive for Mhp, but considered stable, as no clinical signs 
are evident. Furthermore, in our results the odds of a PCR positive PF tended to be higher in gilts compared to 
multiparous sows (OR = 3.2). In addition, PF obtained from several other farms where Mhp is endemic have resulted 
positive for detection of the bacterium. Similar results have been obtained at different veterinary diagnostic laboratories. 
In contrast, a minimal sample size in negative farms has been negative for detection of the bacterium. 

Conclusion 
These initial results contradict the common knowledge of Mhp tissue tropism and certainly challenge the understanding of 
this microorganism. Therefore, studies are underway to evaluate whether Mhp can be accurately detected in PF or 
whether these are results of environmental contamination, or lack of diagnostic accuracy.  

Keywords: Mycoplasma hyopneumoniae, processing fluids, PCR detection 
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Analysis of antimicrobial resistance of pathogenic Escherichia coli isolated from porcine in 
Guangxi in 2007 and 2016 
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Introduction 
The objective of the present study was to analyze the antibiotics resistance of pathogenic Escherichia coli isolated from 
porcine in Guangxi in 2007 and 2016, to provide a reference for the use of antimicrobials in veterinary clinical medication 
to prevention and treatment porcine colibacillosis, and slow down the generation of drugs-resistant strains of porcine 
pathogenicity Escherichia coli.  

Materials and Methods 
Samples of intestinal contents, rectal swabs or mesenteric lymph nodes from diarrhea piglets from 50 pig farms in 10 
regions of Guangxi were collected to isolation E. coli, the pathogenicity of isolates was detected, and the pathogenic 
strains(103 strains in 2007 and 2016) were selected for antimicrobial sensitivity test(18 kinds of drugs) by K-B according 
to NCCLS (2009), the difference of sensitivity rate, intermediary rate, and resistance rate of pathogenic Escherichia coli 
isolated from porcine in Guangxi in 2007 and 2016 was analyzed by SPSS.  

Results 
The results showed that, the sensitivity rate of 50% of the antimicrobial was increased while 50% was decreased in 2016 
compared to 2007. The sensitivity rate of spectinomycin was increased by 34.9%, while florfenicol was reduced by 46.9%. 
Apart from ceftriaxone and doxycycline were basically unchanged, the intermediary rate of the other 16 kinds of 
antimicrobial were decreased in 2006 compared to 2007, and the most significant one is cephradine, which was reduced 
by 55.2%.The statistical results of resistance rate showed that only three kinds of antimicrobial (16.7%) were decreased 
by 12.3%-15.5%, while the other 15 kinds of antimicrobial (83.3%) were increased by 1.2%-57%, and the most significant 
one was amoxicillin, which was increased by 62.1%.The results showed that, 75.7% (78/103) of the strains isolated in 
2007 were resistant to 5-11 kinds of antimicrobial agents, while 74.8% (77/103) of the strains isolated in 2016 were 
resistant to 11-17 kinds of antimicrobial agents.  

Conclusion 
The results showed that the antimicrobial sensitivity rate and intermediary rate of pathogenic Escherichia coli isolated 
from porcine in Guangxi were reduced, while the resistance rate was increased significantly.  

Keywords: pathogenic Escherichia coli, antimicrobial, Porcine 
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Tilmicosin (Pulmotil AC®) water medication for Mycoplasma hyopneumoniae elimination 
 
Paul Emil Yeske*1, Robert Evelsizer2, Maria Pieters3, Chris Sievers1 
1 Swine Vet Center, St. Peter MN, USA 
2 Elanco Animal Health, Greenfield IN, USA 
3 University of Minnesota, St. Paul MN, USA 
*Corresponding Author: pyeske@swinevetcenter.com 
 

Introduction 
There are many examples of herd elimination Mycoplasma hyopneumoniae that can be performed.1 Previous in vitro 
studies indicate Tilmicosin (Pulmotil AC®) is effective against Mycoplasma hyopneumoniae2. To determine if Pulmotil 
can be used for elimination program.  

Materials and Methods 
The selected herd was an 800-sow farrow-to-wean farm. It was closed to new animal introduction for 240 days. The herd 
was vaccinated with M+Pac Merck® at closure and every 90 days until the closure was completed.  
Tilmicosin (Pulmotil AC®) at 200 mg per liter (200 ppm) was used as water medication for 7 days to the entire sow herd. 
Tilmicosin (Pulmotil ® 90 premix ) was mixed in the feed for 21 days at 181 gm/ton in the Lactation diet and 363 gm/ton in 
the gestation diet. All piglets were treated with a dose of Tulathromycin (Draxxin®) at the beginning of the water 
medication period, and again 14 days after the initial injection then at birth, and once again 14 days later for 4 weeks. A 
statistical sample of sows were tested using laryngeal swabs for detection of Mycoplasma hyopneumoniae by PCR to 
establish status.  

Results 
180 samples were collected and pooled in 5s. All pools were negative except for 1 pool that resulted suspect in PCR (Ct 
value >37), resampling were negative and the herd was declared negative. Based on these results, Pulmotil AC® at 
200ppm in water medication administered to the sow herd and piglet injection with Draxxin® are another tool that can be 
used for Mycoplasma elimination in farrow-to-wean herds.  

References  
1. Holst S, Yeske P, Pieters M; Elimination of Mycoplasma hyopneumoniae from breed-to-wean farms: A review of 
current protocols with emphasis on herd closure and medication; AASV/ SHAP / v23n6p321. 
2. Wu CC, Shryock TR, Lin YL, et al. Testing antimicrobial susceptibility against Mycoplasma hyopneumoniae in vitro; 
Swine Health and Production 1997;5(6):227-330.  
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Development of an RNA-based in situ hybridization assay (ISH-RNA) to detect 
Mycoplasma hyopneumoniae and Mycoplasma hyorhinis in pig tissues 
 
Meera Surendran Nair1, Lacey M Lund2, Fabio Vannucci2, Carles Vilalta1, Juan Sanhueza1, Maria Pieters*1,2 
1 Department of Veterinary Population Medicine, University of Minnesota, St. Paul, MN, USA 
2 Veterinary Diagnostic Laboratory, University of Minnesota, St. Paul, MN, USA 
*Corresponding Author: piet0094@umn.edu 
 

Introduction 
Mycoplasma hyopneumoniae (MHP) is the causative agent of enzootic pneumonia, a chronic respiratory condition that 
frequently becomes complicated with opportunistic respiratory inhabitants. Mycoplasma hyorhinis (MHR) can be 
considered a commensal agent, capable of causing polyserositis and polyarthritis, and is usually detected in lung tissue. 
Conventional DNA based detection techniques including PCR and classical in situ hybridization (ISH) allow the 
consensus on presence of these bacteria in tissues. However, it does not infer their active role in etiology and 
pathogenesis. Here, a novel RNA-based ISH was developed using hybridization-coupled signal amplification system in 
histological tissue sections, to aid visualization of transcriptionally active bacterial organisms expressing ribosomal and 
adhesin proteins on the apical membrane of the bronchial and bronchiolar epithelium.  

Materials and Methods  
Porcine lung tissues submitted to Veterinary Diagnostic Laboratory, University of Minnesota, were tested for the detection 
of MHP and MHR by real time-PCR. Samples with Ct values <37 were considered positive for both MHP and MHR and 
were selected to be analyzed by the in situ technique. Non-affected pig tissues showing negative results by real 
time-PCR were used as negative controls. ISH-RNA was performed using RNAscope® assay. Based on previously 
published PCR primers, ISH-RNA probe was developed by targeting a specific reverse complementary nucleotide 
sequence of the P97 adhesin protein of MHP and 16SrRNA of MHR. Thus, positive hybridization signals detected by 
ISH-RNA represented MHP mRNA that encoded P97 protein and MHR mRNA encoded 16SrRNA.  

Results  
The ISH-RNA technique established the distribution of MHP and MHR in affected tissues in association with histological 
lesions, characterized by lymphoplasmocytic peribronchiolitis and/or hyperplasia of the broncho-associated lymphoid 
tissues (BALT). In MHP and MHR positive lungs, hybridization signals were observed in the apical membrane of the 
respiratory epithelium of bronchi and bronchioles. Positive signals were also observed in inflammatory cells and 
degenerative epithelial cells within the bronchial and bronchiolar lumen.  

Conclusion  
Additionally, the plausibility of duplex assays to understand the co-infection dynamics of MHP and MHR in lung tissues is 
currently underway. Thus, the ISH-RNA technique provided molecular detection of MHP and MHR cells expressing 
mRNA of respective proteins and elucidated the localization patterns by visualization in tissue.  

Keywords: Mycoplasma hyopneumoniae, Mycoplasma hyorhinis, ISH-RNA 
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Assessment of lateral transmission rate of Mycoplasma hyopneumoniae in negative 
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Introduction  
Mycoplasma hyopneumoniae (Mhp) continue to be a significant pathogen for swine industry. The economics of this 
disease had been the primary driver for producers to look at elimination. One limitation of herds choosing to do an 
elimination program is the concern of re infection, and still not being able to receive the benefits of the program.To 
estimate the lateral transmission rate in the finishing phase and to identify risk factors that result in lateral transmission of 
Mhp.  

Materials and Methods  
In total 50 finishing or wean to finish sites located in pig dense areas and operated on an all in all out by site basis were 
included in the study. All 50 sites were investigated in 2 seasons (summer/fall and winter/spring). The 5 sow herds that 
source these sites have been confirmed Mhp negative by serology, keeping this status for at least 2 years. In each site 
and season, 30 pigs were tested by Mhp ELISA at the time of marketing and in the case of more than 10% positive, 
laryngeal swabs of 50 pigs were tested (Laryngeal sampling) with PCR to confirm status. This was necessary because all 
pigs had been vaccinated for Mhp to confirm infection and rule out vaccine induced antibodies. A questionnaire was used 
to try to identify the potential risk factors for herds that turn positive.  

Conclusion 
Under the conditions of this study, lateral transmission rate was low, 6% in total; 8% in the summer/fall season and 4% in 
the winter/spring season. When negative pigs are placed in pig dense areas, the risk of lateral transmission was 
confirmed at a lower rate than expected. All positive sites did show clinical signs of cough at the time of testing. The 
information generated in this pilot study can be used in models to help evaluate economic risk of elimination.  

References:  
Yeske P. Mycoplasma eradication strategies. Proc AASV. Orlando, Florida. 2007;367-370.  
Yeske P. Economic impact of mycoplasma hyopneumoniae eliminations. Proc 23rd IPVS Mexico 2014: 336  
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Introduction 
Respiratory infections caused by Mycoplasma hyopneumoniae (Mhp) are highly prevalent and have a worldwide 
distribution. Many breeding herds in the USA eradicate Mhp due to the positive impact on downstream production. Herd 
closure, medication, and vaccination is a common approach for Mhp eradication. “Day 0” of herd closure is based on the 
time point that the last replacement gilts entering the herd were exposed to Mhp. However, no diagnostic guidelines are 
available for confirmation of successful exposure. Therefore, the objective of this study was to develop diagnostic 
guidelines, including sample size, sample type, and collection timing, to confirm at least 80% of gilts in a population have 
been exposed to Mhp following purposeful exposure.  

Materials and Methods 
Forty gilts, age 21-56 days, were ear-tagged for longitudinal sample collection at five commercial gilt development units 
(GDUs) using natural contact, intratracheal inoculation, or aerosolization as methods for exposure. Study gilts were 
sampled prior to exposure to confirm negative status, then every two weeks for at least four collections post-initial 
exposure. Blood samples were collected for antibody detection, while laryngeal swabs, deep tracheal catheter samples, 
and pen based oral fluids were collected for PCR.  

Results 
Results indicate that detection of Mhp varied greatly based on sample type. Oral fluids showed the lowest Mhp detection 
in groups of gilts detected positive by other sample types. Mhp detection by PCR in deep tracheal catheters was 
numerically higher than detection in laryngeal swabs. Seroconversion and PCR on oral fluids were delayed compared to 
PCR detection at the individual level. A statistical analysis is underway and diagnostic sampling guidelines are being 
developed.  

Conclusion 
Outcomes from this study will be used for Mhp exposure verification, in order to determine “Day 0” of the herd closure. 
Demonstration of failure to expose gilts will allow for early intervention in the process and delay of Day 0, for accurate 
timing of the eradication protocol. Outcomes from this investigation may also be applied to gilt acclimation management 
in a disease control program, targeting exposure confirmation by 100 days of age, with the goal of ceased shedding by 
first farrowing.  

Keywords: Mycoplasma hyopneumoniae, gilt exposure, diagnostics 
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using field variants 
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Introduction  
Mycoplasma hyopneumoniae (Mhp) is a significant swine pathogen responsible for chronic respiratory disease worldwide. 
Multiple Locus Variable number tandem repeat Analysis (MLVA) and P146 sequencing have been used to characterize 
Mhp at the molecular level. However, a side-by-side comparison of the techniques in order to reveal their discriminatory 
power and potential field application in epidemiological investigations have not been performed. Therefore, the objective 
of this study was to compare MLVA and p146 sequencing using Mhp circulating variants from the field.  

Materials and Methods  
One hundred forty-five samples were collected from two production systems from 2013 to 2016. The farms were located 
across four states in the USA and varied based on production stage. At each farm, laryngeal swabs were collected from 
pigs expressing clinical signs suggestive of Mhp infection. All samples were tested by real-time PCR for Mhp detection. 
MLVA typing based on characterizing Variable Number Tandem Repeats (VNTRs) of two adhesion loci (p97 and p146) 
and p146 sequencing were performed using the DNA from Mhp positive samples (n = 140). The two techniques were 
directly compared by evaluating cost, efficacy, and representative diversity using the Simpson’ Diversity Index. The level 
of diversity was based on a value from 0 to 1 (0 = no diversity; 1 = infinite diversity). In addition, the genetic variability 
within and across herds associated with sample/farm history was assessed by using BioNumerics, and GeneiousTM.  

Results  

A complete MLVA type and p146 sequence were obtained from 113 samples. The Simpson’s Diversity Index for MLVA 
and p146 sequence was 0.90 and 0.85, respectively. The MLVA types and sequences adequately provided insight 
regarding variant(s) origin, transmission, and diversity within and across farms based on farm history and side by side 
comparison of minimum spanning tree and dendrogram.  
Conclusion  
Based on the conditions of this study, the MLVA assay provided greater diversity within a population compared to the 
p146 sequence assay, while having a fast turn-around time and being less expensive to perform. However, both 
molecular characterization tools exhibited similar insight regarding the transmission, diversity, and origin of the Mhp 
variants in the field.  

Keywords: Mycoplasma hyopneumoniae, MLVA, p146 sequencing 
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Introduction  
Porcine pleuropneumonia (PP) is a severe and contagious respiratory disease caused by Actinobacillus 
pleuropneumoniae (APP). Usually, control of APP in endemically infected herds requires combinations of vaccination, 
medications and improved husbandry. The objective of this study was to evaluate the implementation of an APP vaccine 
to reduce the clinical and economic impact of an acute outbreak of PP in a commercial farm in Mexico.  

Materials and Methods  
This study was performed in a 2000 multi-sites sow farm located in the state of Veracruz, México. High mortality in 
growing pigs, evidence of clinical respiratory disease and low performance were reported from 2015. The outbreak was 
controlled by feed medication with Amoxicillin and parental treatment with Tulathromycin. Also, a vaccination program 
was initiated in 2016 with Ingelvac® APPX as following: 1) Sow vaccination: Two sow massive vaccination of 2ML IM with 
21 days of interval, and subsequently double doses vaccination at 6 and 3 weeks pre-farrowing. 2) Piglet vaccination: 
piglets were vaccinated at 10 and 13 weeks of age, according with the onset of mortality and the serology information. 
There were no changes in animal husbandry. Performance data was collected (% mortality (% Mort.), average daily 
weight gains (ADWG), feed convertion rate (FCR) and slaughter age (SA)) and analyzed. Performance of Group A 
without vaccine (17.826 pigs) and Group B with Ingelvac® APPX (18.431 pigs) was evaluated with ANOVA (P<0.05) 
(Minitab 17) and BECAL (Boehringer Economic Calculator).  

Results 
It was found a statistical difference (P<0.05) between Group B vs Group A, reducing mortality (-3.38 %) and the SA (-9.62 
days), a numerical difference in ADWG (+93 gr/day) and FCR (0.16). Using BECAL, the economic impact observed on 
profit for each pig was: ADWG 2.16$/pig, FCR 3.73$/pig and with the reduction of mortality as 3.38 % we obtained an 
economic benefit of 3.02$/pig present.  

Conclusion  
In this study it was observed that vaccinated animals with Ingelvac® APPX showed a better performance in the finishing 
site reducing the % of mortality, decreasing the SA and increasing de ADWG, with a return on investment (ROI) of 6.30:1.  

Keywords: Ingelvac APPX, APP, acute pleuropneumonia 
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A production system approach for ultimate Mycoplasma hyopneumoniae control 
 
Mark Schwartz1, Jake Schwartz2, Brad Leuwerke2, Maria Pieters*3 
1 Schwartz Farms Inc, Sleepy Eye, MN, USA 
2 Swine Vet Center, St. Peter, MN, USA 
3 University of Minnesota, St. Paul, MN, USA 
*Corresponding Author: piet0094@umn.edu 
 

Introduction 
Enzootic pneumonia, caused by M. hyopneumoniae (Mhp), is a significant disease affecting swine herds and the principal 
contributor to Porcine Disease Respiratory Complex. Thus, M. hyopneumoniae control and elimination are central to pig 
production. The performance of Mhp stable or negative farms is superior to that of endemically infected farms. Mhp 
disease elimination is beneficial for pigs, profitable to producers, and environmentally responsible. However, achieving 
disease elimination is a significant task, especially in large production systems. This investigation describes a 
comprehensive program for overall elimination leading to a Mhp negative status.  

Materials and Methods 
A >60K-sow company embarked on the goal of achieving Mhp-free production. The system is composed of several 
breed-to-wean farms, multiple nurseries, finishers, and wean-to-finish sites located across the USA. The Mhp status of 
each farm differed and in several cases was unknown. An initial step has been to characterize or confirm sow farm status 
and to define a tailored action plan. Farms are classified based on diagnostics, vaccination, and clinical history. For farms 
in which clinical signs are not evident, or farms that have completed an elimination program(s), a sampling event for 
confirmation of prevalence lower than 5% was performed. Elimination programs included herd closure and medication or 
whole-herd medication protocols, which were selected based on herd size, concurrent infections, and perceived risk of 
infection due to specific location. In addition, gilt acclimation, including early gilt exposure, took place at farms attempting 
elimination. No farms remained in the system in which a type of Mhp elimination was not applied.  

Results 
Constant monitoring and immediate reaction to new infections or elimination failures has been implemented system wide. 
The performance of this program depends on a significant commitment to high health status, which should be a common 
goal in swine production. Nevertheless, assuring the application of the plan as a system is challenging. There is still a 
significant need for development of strategies that could make control and elimination programs more effective and less 
time and effort consuming.  

Conclusion  
However, ultimate Mhp control should be the standard of high health production and decreased antibiotic usage, and can 
be accomplished even at large scale.  

Keywords: Mycoplasma hyopneumoniae, eradication, disease control 
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The effect of environmental and management associated factors on prevalence and 
diversity of Streptococcus suis in the production and supply chain of pork in China and UK 
 
Geng Zou1, Lijun Zhang1, Hui Jin1, Lu Li1, Jinhong Wang2, Lucy Weinert2, A.W.(Dan) Tucker2, Rui Zhou*1 
1 College of Veterinary Medicine, Huazhong Agricultural University, Wuhan, China 
2 Department of Veterinary Medicine, University of Cambridge, Cambridge, UK 
*Corresponding Author: rzhou@mail.hzau.edu.cn 
 

Introduction 
Streptococcus suis (S. suis) is an emerging zoonotic pathogen that may threaten the public health when spreading 
through the production and supply chain of pork (PSCP). A one-year longitudinal study was carried out in 5 modern 
intensive farms and 5 traditional small farms in China and 5 intensive pig farms in UK as well. An investigation was also 
done to study the S. suis contamination in different kinds of pig products in different retail systems of China.  

Materials and Methods 
For each pig farm, S. suis were isolated from tonsil swabs randomly collected from 25 clinically healthy pigs of a same 
herd twice at two different growing stages (5 weeks and 20 weeks old) respectively. The genomes of all isolates were 
sequenced. The most probable number-PCR (MPN-PCR) method was used to detect the S. suis contamination in 
different kinds of pig products sampled from small abattoirs, wet markets and supermarkets in China in different seasons.  

Results 
A total of 350 S. suis (China = 223, UK = 127) isolates were isolated. The positive isolation rates of Chinese pig farms 
were from 4.00% to 62.92% while that of UK pig farms were from 4.00% to 92.00%. The isolation rate of S. suis in the 
samples from hot days were significantly higher than that from cold weather. The most dominated serotype in China and 
UK were both the serotype 16. The proportion of human diseases associated serotypes (2, 4, 5, 14, 16, 21, 24 and 31) in 
Chinese collection was significantly higher than that in UK collection. A total of 93 and 70 STs were detected from the 
Chinese and the UK S. suis collections respectively. Most of the STs were newly identified. In the MPN results, the 
contamination rate of the samples from small abattoirs was up to 90%, higher than that from wet- and super-markets 
(84.00% vs 70.00%).  

Conclusion: 
S. suis is widespread existence in PSCP. The genomic characteristics of the S. suis populations are highly diverse. Our 
study suggests that the PSCP is a potential source of zoonotic S. suis for public health.  

Keywords: Streptococcus suis, production and supply chain of pork, environmental factors, management factors 
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Evaluation and selection of lactic acid bacteria based on inhibition capability against 
enterohemorrhagic E. coli for probiotics candidate in Bactosac 
 
Narathon Innamma*1,2, Nattaya Banglarp1, Kanchana Poonsuk1, Pairat Thitisak1, Sungwarn Hankla1, Kampon Kaeoket2 
1 K.M.P. Biotech Co. Ltd., Chonburi, Thailand. 
2 Department of Clinical Sciences and Public Health, Faculty of Veterinary Science, Mahidol University, Nakhon Pathom, 
Thailand. 
*Corresponding Author: narathon@kmpbiotech.com 
 

Introduction 
Enterohemorrhagic E.coli (EHEC) is a subset of pathogenic E. coli that cause diarrhea in piglet and nursery pig. The 
objective of this study was to evaluate the potential of cell-free supernatant of eight selected lactic acid producing 
probiotic strains to inhibits the growth of 5 isolated EHEC (i.e. EHEC-01 to-05), in which isolated from infected nursery pig 
and its pathogenicity was confirmed by PCR technique. The inhibition ability of selected lactic acid producing probiotic 
strains was evaluated by zone of activity on agar well diffusion. 

Materials and Methods 
The zone of activity was classified into four groups: no inhibition as follows: 0-7 mm.; low inhibition: 8-14 mm.; medium 
inhibition: 15-21 mm., and high inhibition: >21 mm. The different lactic acid probiotics showed variety of capability to 
inhibit the growth of EHEC. 

Results 
Lactobacillus acidophilus KMP-L001 showed both medium and high inhibition zone of activity for EHEC-01, EHEC-04, 
EHEC-05 (i.e. 15.33±1.15, 22.33±1.14, and 16.00±1.00 mm.) when compared with other lactic acid producing probiotics 
(P<0.05). Lactobacillus acidophilus KMP-TC001 also showed high inhibition zone of activity for EHEC-04 strains with a 
diameter of 23.67±0.58 mm. Lactobacillus plantarum KMP-K001 showed medium inhibition zone of activity with a 
diameter of 15.33±0.58 for EHEC-02. For Pedicococcus spp., Pediococcus pentosaceus C56-1 showed medium 
inhibition zone of activity for EHEC-03, EHEC-04, EHEC-05. Pediococcus pentosaceus 16AvPd02 also showed medium 
inhibition zone of activity for EHEC-03 (i.e. 16.67±0.29 mm.). However, Pedicococcus pentosaceus and Lactobacillus 
plantarum showed low to medium inhibition zone for all EHEC. According to inhibition zone of activity, we, therefore, 
included only Lactobacillus and Pedicococcus that showed medium to high inhibition zone of activity to become probiotics 
candidate in Bactosac, targeting this multi-strains probiotic product is able to minimize the growth of EHEC in pigs. 

Conclusion: 
In conclusion, different lactic acid producing probiotics such as Lactobacillus spp. and Pediococcus spp. showed variety 
of inhibition zone of activity for EHEC, thus we recommended that multi-strains of probiotics should be included in 
particular product in order to conquer the EHEC problem in pig industry.  

Keywords: probiotics, lactic acid bacteria, EHEC, pig 
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Evaluation and selection of lactic acid bacteria based on inhibition capability against 
enterotoxigenic E. coli for probiotics candidate in Bactosac 
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Hankla2, Kampon Kaeoket3 
1 Innovet Corporation Co. Ltd, Samutprakarn, Thailand 
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Introduction 
Enterotoxigenic E.coli (ETEC) is a major cause of diarrhea problem and death in neonatal and weaned pigs. ETEC can 
colonize the small intestine and produce toxins called enterotoxins which acting locally on enterocytes to induce the 
secretion of water and electrolytes into the intestinal lumen cause severe diarrhea, fever and abdominal cramps. The 
objective of this study was to evaluate the potential of cell-free supernatant of eight selected lactic acid producing 
probiotic strains to inhibits the growth of 5 isolated ETEC (i.e. ETEC-01 to -05). 

Materials and Methods 
The inhibition ability of selected lactic acid producing probiotic strains was evaluated by zone of activity on agar well 
diffusion. The zone of activity was classified into four groups as follows: no inhibition: 0-7 mm.; low inhibition: >7-14 mm.; 
medium inhibition: >14-21 mm., and high inhibition: >21 mm. The different selected lactic acid probiotic strains showed 
variety of capability to inhibit the growth of ETEC.  

Results 
Lactobacillus plantarum KMP-K001 showed medium inhibition zone of activity for ETEC-01 and ETEC-03 (i.e. 
15.33±0.58 and 15.33±1.15 mm.) when compared with other lactic acid producing probiotics (P<0.05). However, 
Lactobacillus plantarum KMP-C9-1 only showed low inhibition zone of activity. Lactobacillus acidophilus KMP-L001 also 
showed medium inhibition zone of activity for ETEC-01 and 02 strains with a diameter of 14.33±0.67 and 14.33±0.58 mm. 
when compared with other lactic acid producing probiotics (P<0.05). For Pedicococcus spp., Pediococcus pentosaceus 
C56-1 also showed medium inhibition zone of activity for ETEC-01 (i.e. 14.67±0.58 mm.). Pediococcus pentosaceus 
16AVPd02 and KMP-C32-1showed only low inhibition zone of activity. According to the results of inhibition zone for 
ETEC, we, therefore, exclude Lactobacillus plantarum KMP-C9-1 and Pediococcus pentosaceus KMP-C32-1 from 
probiotics candidate in Bactosac, ensuring that this multispecies probiotic product is able to minimize the growth of ETEC 
in neonatal and weaned pigs.  

Conclusion: 
In conclusion, different Lactobacillus spp. and Pediococcus spp. showed variety of inhibition zone of activity on agar well 
diffusion test for ETEC, thus we recommended that multi-strains of probiotics should be included in particular product in 
order to conquer the ETEC problem in pig industry.  

Keywords: probiotics, lactic acid bacteria, ETEC, pig 
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Effect of different Mycoplasma hyopneumoniae vaccine schemes on Actionbacillus 
pleuropneumoniae control in finishing pigs 
 
Katsumasa Kure*1, Yoshihiro Yahara2, Mitsuharu Ohkubo1, Hanako Okumura1 
1 Value Farm Consulting Co.,Ltd. 
2 Marubeni Nisshin Feed Co., R & D Institute 
*Corresponding Author: kure@vfc.co.jp 
 

Introduction 
We reported that Tulathromycin injection to pigs and AIAO could control Actionbacillus pleuropneumonia (APP) in 
finishing pigs (8th APVS 2017). This time, we tested if different Mycoplasma hyopneumoniae (Mhp) vaccination schemes 
affect on APP control under the previous program.  

Materials and Methods  
The farm was a 2000 sow farrow to finish and positive for APP, PRRS and Mhp. The sows are vaccinated with APP 
vaccine pre farrowing. AIAO is done at the farrowing, nursery and finishing stages. The pigs were injected Tulathromycin 
(Draxxin®, Zoetis Japan) on day 0 and at weaning (5mg and 20mg). PCV2 vaccines were injected at weaning. Three 
Mhp vaccination schemes with 1000 pigs each per finishing barn were tested; Trial 1: 1dose RespiSure-ONE® (Zoetis 
Japan) on day 3 and 0.5dose RespiSure-ONE® at weaning, Trial 2: 1dose Ingelvac FLEXcombo Mix®( BIV Japan) at 
weaning and 1dose Nisseiken MPS Vaccine (Nisseiken Japan) on day 80, Trial 3:1dose RespiSure-ONE® at weaning 
and 1dose Nisseiken MPS Vaccine on day 80. Blood samples from 10 pigs of each trial at 30, 60, 90, 120 and 150 days 
of age were taken and the Apx S/P values (IDEXX Laboratories) were monitored. The mortality, average daily gain (DG) 
and active ingredient antimicrobials use/pig (AU) during the finishing periods were monitored. The lung scores at 
slaughter were taken from 80 animals of Trial 1 and 3.  

Results  
The Apx  ELISA S/P values of all the trials at 30 days of age were positive and the highest. The values decreased as 
age and all the samples were negative (S/P<40 %) at 150 days of age except one in Trial 1. The mortality, DG and AU of 
Trial 1, 2 and 3 were 1.9 %, 2.8 %, 4.9 %, 707 g ,705 g ,733 g and 993 mg, 724 mg, 878 mg respectively. There was no 
APP-like lung lesion at slaughter in any animal of Trial 1 and 3.  

Conclusion  
In this study, the three different Mhp vaccination schemes did not affect to the infection dynamics of APP, and all the 
programs could control APP successfully until market.  

Keywords: APP control, Apx  ELISA, Mycoplasma vaccine, AIAO, Tulathromycin 
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Isolation and identification of swine Erysipelothrix rhusiopathiae 
 
Zhentao Cheng*, Yuan Yang, Jun Wang, Dan Yun, Bijun Zhou, Ming Wen 
College of animal science, Guizhou University, Guizhou, China 
*Corresponding Author: 3979209@qq.com 
 

Introduction  
The study was carried out to isolate and identify pathogen from a suspected swine erysipelas case in Guizhou province 
and get the drug susceptibility to guide the prevention and control of the disease. 

Materials and Methods   
4 suspected cases were collected from Qiandongnan and Bacteria isolation, Gram staining, Biochemical experiments, 
RT-PCR and animal regression experiment was used. 

Results   
The results showed that there were some bacterial colonies on blood agar culture medium with light green hemolysis 
ring.The isolated bacteria were Gram positive and could ferment fructose, glucose, lactose. Nitrate reduction test and 
hydrogen sulfide test were positive. All the characteristics were as same as the biological characteristics of swine 
Erysipelothrix rhusiopathiae. 16SrRNA of the isolated Erysipelothrix rhusiopathiae strains were sequenced and the 
results showed there was high nucleotide homology between the isolated stains and other reference strains. Animal 
regression experiments showed that 9.6×103 CFU of this bacteria could kill the mice. Drug sensitive test showed that the 
isolated E. rhusiopathiae were sensitive to macrolide antibiotics.  

Conclusion  
The study results indicated that the E. rhusiopathiae were the pathogen of the disease and it could be controlled by the 
macrolide antibiotics.The results provide theoretical data of prevention and treatment for the disease.  

Keywords: swine, Erysipelothrix rhusiopathiae, isolation, identification 
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Study of serotype distribution and antimicrobial susceptibility patterns of Haemophilus 
parasuis from diseased pigs in southern Taiwan, China 
 
Chi-Shiuan Hsu, Dan-Yuan Lo, Chiou-Lin Chen, Hung-Chih Kuo* 
Department of Veterinary Medicine, National Chiayi University, Chiayi City, Taiwan, China 
*Corresponding Author: hjkuo@mail.ncyu.edu.tw 
 

Introduction  
Haemophilus parasuis (HPS) is Gram negative bacillus and belongs to family Pasteurellaceae. It is the normal inhabitant 
of upper respiratory system in healthy pigs. However, it causes Glasser’s disease. Diseased pigs show fever, coughing, 
swollen joints with lameness and central nervous signs. The characteristic gross lesion during necropsy is polyserositis 
with fibrin. Morbidity and mortality rates are about 5% in convention farms and can be up to 75% in naïve herds.  

Materials and Methods  
Total 120 isolates of HPS was isolated from diseased pigs at Yunlin-Chiayi-Tainan of Animal Disease Diagnostic Center 
between 2012 and 2017. Isolation sites included lung, pleural effusion, pericardial effusion, ascites, synovial fluid and 
cerebral spinal fluid. Most isolates were isolated form 4 to 9 weeks-old pigs. Multiplex polymerase chain reaction and 
broth microdilution test were performed to identify the serotype and minimum inhibitory concentration (MIC). MIC 
breakpoint was followed the guideline of Clinical and Laboratory Standard Institute.  

Results  
The percentage of serotype 1, 4, 5/12, 9, 13, 14 and 15 were 2%, 26%, 46%, 2%, 12%, 4% and 1% respectively. Besides, 
7 isolates were non-typable. The resistance of penicillin, ceftiofur, tetracycline, enroflorxacin, florfenicol, 
sulfamethoxazole-trimethoprim, tilmicosin and tiamulin were 25%, 2%, 95%, 86%, 8%, 95%, 73% and 17%. 

Conclusion  
MIC of amoxicillin, lincospectin and tylosin were elevated. According to our results, serotype 5/12 was the most prevalent, 
followed by serotype 4 and 13. To control the HPS infection, ceftiofur and florfenicol were the most susceptible 
antimicrobial agents.  

Keywords: Haemophilus parasuis, molecular serotyping, antimicrobial susceptibility patterns 
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Epidemiology of Streptococcus suis serotype 9 isolates suggests the presence of different 
pathotypes 
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Introduction 
The objective of this study is to analyse the genetic and pathogenic diversity within Streptococcus suis serotype 9 isolates. 
S. suis is a zoonotic bacterium that can cause severe disease in both pigs and men. As of now, 33 capsular serotypes 
have been described with differences in virulence between as well as within serotypes. Worldwide, the majority of porcine 
as well as human isolates belong to serotype 2. Bacterin vaccines based on serotype 2 isolates have been very 
successful in protecting animals against infection with serotype 2 strains. However, this strategy has led to serotype 
replacement with serotype 9 as most common serotype affecting pigs in European countries. Compared to serotype 2 
less information is available on genetic diversity among serotype 9 isolates and on virulence factors associated with 
disease. 

Materials and Methods  
Therefore, we investigated genetic diversity among serotype 9 isolates. Serotype 9 strains were isolated from tonsillar 
swabs of piglets from herds without S. suis disease for at least one year (carriership isolates). In the same period of time, 
S. suis serotype 9 strains were isolated from diseased pigs showing meningitis or arthritis (clinical isolates). Both groups 
of isolates were compared at the genome level, and it was shown that the isolates were divided in two clusters, A and B. 
Cluster A exclusively contained the clinical isolates, whereas cluster B contained all carriership isolates. This indicates 
that there are extensive genetic differences between the clinical and the carriership isolates. To determine whether these 
genetic differences also translated into differences in virulence, representative isolates of each population were tested for 
virulence in an experimental infection in piglets. It was shown that clinical isolates are significantly more virulent than 
carriership isolates. Piglets infected with clinical isolates had a significant shorter survival time post infection and showed 
a stronger colonization by S. suis in target organs.  

Results 
Taken together, we demonstrate that similar to serotype 1 and 2, strains of serotype 9 differ in virulence. 

Conclusion  
This finding will have serious implications for eradication strategies and diagnostics of serotype 9 infections.  

Keywords: Streptococcus suis, serotype 9, pathogenesis, virulence 
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Pathogenesis of Streptococcus suis: a novel epidural infection model for meningitis 
 
Astrid De Greeff*, Hilde Smith, José Harders, Dirk Anjema, John Janssen, Norbert Stockhofe-Zurwieden 
Wageningen University and Research, Bioveterinary Research, Lelystad, The Netherlands 
*Corresponding Author: astrid.degreeff@wur.nl 
 

Introduction 
The objective of this study is to develop a porcine infection model to study pathogenesis of Streptococcus suis. S. suis 
causes infections in pigs as well as in humans. The S. suis population is genetically heterogenic, resulting in phenotypical 
differences e.g. in virulence. This heterogeneity hampers universal preventive strategies to combat S. suis infections. 
One of the key elements for all S. suis infections, is survival in the hostile environment of the pig. First of all, to cause 
invasive disease S. suis has to survive in the blood stream. Subsequently, after breaking the endothelial barrier, S. suis 
has to survive in target organs like joints and the CNS. To be able to do this S. suis has to be versatile in nutrient uptake 
and usage. A new way of thinking towards cross-protecting vaccines includes targeting metabolic processes of the 
bacteria to inhibit the bacterial growth during infection. Since meningitis is one the key symptoms of both human and 
porcine infections, growth and survival in CNS is quintessential for S. suis pathogenesis. It is not known if replication of S. 
suis takes place in the cerebrospinal fluid, or directly on the meninges.  

Materials and Methods 
Streptococcus suis strain 10 Four piglets of 6 weeks old were fastened for 16 hrs before the canulation procedure Piglets 
were anaesthasized and positioned in sternal recumbency without any flexion of the head. The canula was paced 
epidurally and subsequently used to infect piglets with S. suis strain 10. Rectal body temperature was determined every 
hour. Blood (1 mL) and CSF (0.1 mL) were collected every hour. The piglets were monitored for 11 hours. Tissue 
samples of cerebrum and cerebellum were collected for bacteriological analysis as well as for histological examination. 
Internal organs and joints were screened bacteriologically by streaking an inoculation loop (10 �L) on a Columbia agar 
plate containing 6% (vol/vol) horse blood.  

Results 
Here, we describe the development of an epidural infection model for S. suis in pigs, that allows monitoring of S. suis 
growth and survival in the CNS. By using the epidural infection route, several host barriers are bypassed to induce 
meningitis. This allows to study host-pathogen interactions in the brain. The model allows collection of CSF and blood as 
function of time using a canula. We show that using this model within hours, a severe meningitis is induced that is 
representative for the clinical symptoms occurring during a natural S. suis infection. The rectal body temperature of 
piglets increased within 1 – 2 hrs of infection. Bacteriological examination revealed a fulminate growth of S. suis in CSF, 
that was confirmed by molecular analysis using quantitative PCR. Histological slides show typical signs of S. suis 
meningitis are present. 

Conclusion 
In this manuscript we present a new animal model in piglets to study pathogenesis of S. suis. By using the epidural 
infection route, several host barriers are bypassed to induce meningitis. This allows to study host-pathogen interactions in 
the brain. Furthermore, it is a good model to study metabolic adaptation of S. suis to the CSF under in vivo conditions, 
and can be used to study pathogenesis of S. suis or develop new vaccines.  

Keywords: Streptococcus suis, epidural infection, meningitis, pathogenesis 
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Introduction  
Current serological tools do not offer satisfactory results the diagnosis of swine brucellosis. None of the common 
serological tests (complement fixation test –CFT- or Rose-Bengal test –RBT-) are considered to be reliable in routine 
individual diagnosis (Praud et al., 2012). A recently developed indirect ELISA (iELISA) for the detection of anti-B. suis 
antibodies, based on a combination of two antigens derived from both rough (r-) and smooth (s-) Brucella LPS (McGiven 
et al., 2012), was shown to limit false positive serological reactions (FPSR).  

Materials and Methods  
Based on the same concept, the ID Screen® Brucella suis Indirect is a double-well iELISA using smooth and rough 
extracts as antigens. Test performance was assessed by testing 3 groups of swine sera (origin : France): positive 
reactors from infected herds (n=286; positive in CFT and RBT), FPRS from free herds (n=202; positive in RBT), negative 
reactors from free herds (n=720, RBT negative). 

Results 
Results were expressed as S/P values and interpreted as per manufacturer’s instructions. Animals are considered to be 
infected with B. suis when positive with both the s- and r-LPS antigens. FPRS should only react on the s-LPS, and are 
considered as negative.A Receiver Operating Characteristic (ROC) curve analysis was performed. Measured sensitivity 
was 72.7% (IC95% 67.5-77.9%, n=286); specificity was 99.9% (IC95% 99.6-100%, n=720). Out of 202 FPRS tested, 197 
were found negative with the new ELISA, drastically reducing the false positive reactors rate: measured specificity on 
FPRS was 97.5% (IC95% 95.3-99.7%, n=202). Different cut-off values were also tested; it is possible to increase the B. 
suis sensitivity without significantly affecting specificity. Increasing sensitivity could be of interest when testing herds 
where the presence of of B. suis has been already confirmed.  

Conclusion 
To conclude, this new iELISA could improve surveillance and control programs of porcine brucellosis by reducing the 
impact of FPRS in herds, historically negative for Brucella infections.  

Keywords: porcine brucellosis, serology, ELISA 
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Decreased antimicrobial susceptibility of Streptococcus suis isolates from pig farms in 
China over time 
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*Corresponding Author: wlp71@163.com 
 

Introduction  
Streptococcus suis (S. suis) is considered as a new emerging multidrug-resistant zoonotic pathogen that causes 
meningitis, septicemia and arthritis, and is one of the major pathogens that led to substantial economic losses in the 
intensive swine industry. The objective of this study is to investigate the evolution of resistance to antimicrobials, 
corresponding resistant genes of S. suis isolates in China over time.  

Materials and Methods  
A total of 322 S. suis isolates from swine (including 113 strains of laboratory-preserved before 2015, 104 and 105 strains 
isolated from pig farms in Jiangsu Province in 2016 and 2017, respectively) were used in the present study. Antimicrobial 
susceptibility tests (MICs) of these isolates against 15 antimicrobial agents were determined by a standard broth micro 
dilution method following CLSI standards. Macrolide, tetracycline and florfenicol resistant genes were detected by PCR.  

Results  
Resistance levels of these isolates to all antimicrobial increased over time. Most importantly, compared with those before 
2015 (the same below), the resistant rates to florfenicol and linezolid increased rapidly from 4.42% to 55.24% and 2.65% 
to 49.52%, respectively. In addition, macrolide and lincosamides antimicrobial increased from 48-52% to >96% and 
tetracycline has constantly maintained a high resistance rate from 96% to 100%. Multi-drug resistant (n�10) strains 
increasing were also found from 8.85% to 46.67%. The macrolide and tetracycline resistance was mainly associated with 
the genes ermB and tetO, respectively. The genes, ermA, ermC and cfr(C) were not detected in any tested isolates. The 
number of florfenicol resistant genes-positive isolates increased significantly from 3.54% to 50.48%.  

Conclusion 
The results of this study indicate that high prevalence of macrolide, lincosamides and tetracycline resistance of S. suis 
isolates in China and the significant increase in antimicrobial-resistance and florfenicol resistant genes-positive isolates in 
recent years is worrying, which appear to be directly related to the industry's antimicrobial usage and resistance selection. 
In order to better control and prevent the emergence of more multi-drug S. suis strains, antimicrobial stewardship, 
national surveillance and public awareness programs should be developed urgently in China.  

Keywords: S. suis, antimicrobial resistance, drug-resistant genes 
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Introduction  
Actinobacillus (A.) pleuropneumonia, is one of the most important respiratory tract pathogens in pork production. A. 
pleuropneumoniae is described as a non-invasive lung pathogen only affecting lungs and pleura. Bacteraemia is said to 
be rare. However there are case reports about non-respiratory clinical diseases where A. pleuropneumoniae was the only 
detectable pathogen. These cases include fibrinopurulent arthritis, necrotizing osteomyelitis, granulomatous hepatitis, 
meningitis and nephritis or endocarditis and fibrinous peritonitis. Based on these case reports the aim of this study was to 
investigate whether A. pleuropneumoniae can be detected regularly within different body tissues during the acute phase 
of disease.  

Materials and Methods  
For this study 47 pigs were experimentally infected with A. pleuropneumoniae serotype 7. The pigs were euthanized 7 
days after infection. Lung tissue samples, three central organ samples including liver, spleen and left kidney and three 
peripheral tissue samples including swaps from the meninges as well as the carpal and tarsal joints of the animals were 
collected and evaluated for A. pleuropneumoniae by bacteriological culture. From 8 of these pigs liver, spleen, pericard, 
peritoneum, kidney, cerebrum, and carpal and tarsal synovialis were additionally examined by histology and IHC.  

Results  
A. pleuropneumoniae was detected by culture in all organ localizations (blood: 50.0 %; liver: 61.7 %; spleen: 51.1 %; 
kidney: 55.3 %; tarsus: 14.9 %; carpus: 12.8 % and meninges: 27.7 %). The re-isolation was not only positive in pigs with 
severe disease but also in 15 pigs showing only mild respiratory symptoms. By IHC examination A. pleuropneumoniae 
was detected in all organs but carpal synovialis. Despite the fact that all other organ samples than lungs were without any 
macroscopic lesions histology revealed a mild purulent hepatitis, a mild to moderate fibrinous to purulent nephritis and an 
accumulation of neutrophils in Dura mater and cerebrum.  

Conclusion  
Spreading of specific A. pleuropneumoniae strains to organs other than the lung seems to occur regularly during the 
acute infection phase. However nothing is known about involved virulence factors or duration of the colonization of these 
organs. Therefore additional studies are needed to examine factors that might lead to a manifestation of disease 
symptoms within these other tissues.  

Keywords: porcine pleuropneumonia, nephritis, meningitis, hepatitis, acute infection 
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Evaluation of the efficacy of two different Escherichia coli vaccines in controlling neonatal 
diarrhea in piglets under Philippine field conditions 
 
Ignacio Bernal*1, Joseph Emil Rubico*2 
1 HIPRA 
2 HIPRA PHILIPPINES 
*Corresponding Author: ignacio.bernal@hipra.com 
 

Introduction  
Neonatal enteric colibacillosis is a major cause of deaths, losses and infection in suckling pigs. Pre-farrowing sow and gilt 
vaccination with E. coli during late gestation is practiced to induce lactogenic and passive immunity against this infection 
in the piglets. The purpose of this study was to determine the efficacy of two types vaccines administered to pre-farrowing 
sows in the control of neonatal enteric colibacillosis.  

Materials and Methods  
A total of 228 pre-farrowing sows of different parities were included in the study. The sows were randomly divided into 2 
groups; treatment group 1 sows were vaccinated with Suiseng® and treatment group 2 sows were vaccinated with 
Vaccine B. The different vaccines were administered (2ml intramuscularly) to the respective sows, 8 and 4 weeks before 
farrowing.  
The parameters that were monitored were morbidity and mortality, age when initial cases of scouring occurred, average 
birth weights of piglets, weaning weight and average daily gain of the piglets.  

Results  
Scouring of piglets was noted to have the lowest morbidity in the Suiseng® group at 1.5 % of the piglets compared to the 
Vaccine B group at 2.2 % scouring. Mortality due to scouring was 0.25 % in the Suiseng® group versus 0.2 % in the 
Vaccine B group. In terms of growth performance of the suckling pigs, the Suiseng® group had the highest average daily 
gain at 242 grams per day whilst it was 227 grams per day in theVaccine B group. The incidence of scouring occurred 
first at 10.73 days in the case of Vaccine B whilst it occurred earlier at 6.78 days in the case of the Suiseng® group.  

Conclusion  
The use of state-of-the-art vaccines are essential in cases where there is a high infection pressure or chronic 
colibacillosis. Along the same lines, the current study shows differing diarrhea-preventive effects of the two vaccines 
evaluated. Suiseng ® had the advantage in terms of morbidity at 1.5 % compared to 2 % for Vaccine B, but the same 
mortality rate. Suckling growth performance was highest with Suiseng® at 242 grams compared to the Vaccine B group.  

Keywords: E.coli, diarrhoea, neonatal, scours 
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Cathepsin L protects piglets from Mycoplasma hyoneumoniae infection 
 
Ning Zhang, Wenxue Wu* 
College of Veterinary Medicine, China Agricultural University 
*Corresponding Author: wuwenxue@cua.edu.cn 
 

Introduction  
Cysteinyl cathepsins are proteolytic enzymes that function in direct and indirect pathogen killing. One of them, Cathepsin 
L (CTSL), is implicated in several pathologies, and is thought to suppress lung mycoplasma infection. How CTSL 
promotes immune responses when pig infected with Mycoplasma hyoneumoniae (M. hp) has remained poorly 
understood.  

Materials and Methods  
In this report, we investigated the effect of recombinant CTSL on M. hp infection in vivo. 15 piglets were divided into 3 
groups and injected with PBS, M. hp strain , r CTSL and M. hp strain respectively via bronchofiberscope.  

Results  
We found that when injected with r CTSL before challenged with M. hp, piglets show milder clinical symptoms, 
histopathological damage of lungs and less mycoplasma burden together with higher SIgA response compared with M. 
hp infection. Moreover, percentages of CD4+ T cells increased on 21 days and CD8+ T cells appeared earlier in r CTSL 
group than the group without r CTSL.  

Conclusion  
Collectively, these results suggest that r CTSL could provide effective protections for piglets against mycoplasal 
pneumonia by enhancing M. hp -specific mucosal immune responses.  

Keywords: Mycoplasma hyoneumoniae, cathepsin L, SIgA 
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Analysis of antimicrobial spectrum and digestive stability in simulative digestive tract fluid 
of antibacterial and antiviral hybridpeptide C-L 
 
Lulu Zhang, Xubiao Wei, Dayong Si, Rijun Zhang* 
College of Animal Science and Technology, China Agricultural University, Beijing,China 
*Corresponding Author: zhangrj621@126.com 
 

Introduction 
The hybrid peptide Cecropin A (1–13)-LL37 (17–30) (C-L), derived from the sequence of Cecropin A (C) and LL-37 (L), 
showed significantly increased antibacterial activity and minimized hemolytic activity than C and L. 

Materials and Methods  
In order to analyze antimicrobial spectrum and digestive stability in simulative digestive tract fluid of antibacterial and 
antiviral hybridpeptide C-L obained from the previous research of our lab, the inhibitory effect on 9 kinds of indicator 
bacteria was detected by the Oxford cup method and the simulative digestive experiment in vitro was carried out.  

Results  
The experimental results indicated that C-L had good antibacterial effect on several bacteria (Staphylococcus aureus 
ATCC43300, S. aureus CVCC1882, Multiple-resistant S. aureus 100621, Lester CVCC1599, Salmonella CVCC2212, 
Escherichia coli 245) but did not show obvious antibacterial activity on beneficial bacteria Baclicus lincheniformis CGMCC 
1.807, and remained about 90 % antibacterial activity after the treatment of digestion. 

Conclusion  
Antibacterial and antiviral hybridpeptide C-L has good antimicrobial characteristics and stability in the gastrointestinal fliud 
treatment, which shows great application potential in livestock husbandary production.  

Keywords: feed microbiology, antibacterial and antiviral hybridpeptide, antimicrobial spectrum, antimicrobial properties, 
simulated gastrointestinal fluid  
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Efficacy and return on investment of RHINISENG® in two farms affected by atrophic 
rhinitis in Russia 
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2 HIPRA RUSSIA 
*Corresponding Author: alba.martos@hipra.com 
 

Introduction  
Atrophic Rhinitis (AR) is present in all countries with swine production. Although clear clinical symptoms are sometimes 
difficult to see, AR causes very important productive losses. The objective of this study is to evaluate the growth 
improvement of fattening pigs after vaccination against AR.  

Materials and Methods 
Two 5,000-sow farms in Russia with respiratory symptomatology, probably associated with AR, were selected. To confirm 
AR presence, nasal lesions of 30 animals in each farm were evaluated following the European Pharmacopoeia guidelines. 
All animals had nasal lesions: in Farm 1, there was an average of 9.2/18 nasal lesions, with a moderate-severe degree in 
80 % of the animals. On the other hand, there was an average of 6.2/18 nasal lesions in Farm 2, with a moderate-severe 
degree in 50 % of the pigs.  
Sows in both farms were vaccinated with RHINISENG® (HIPRA), a vaccine against progressive, as well as 
non-progressive AR, following the manufacturer’s instructions. One year after starting vaccination, nasal lesions were 
evaluated again. Also, the weight at the slaughterhouse and the duration of the fattening stage were recorded.  

Results  
After vaccinating the sows for one year, nasal lesion scores in Farm 1 were reduced to 2.7/18 (30 % of the animals with 
any nasal lesion). These animals arrived to the slaughterhouse with two days less in the fattening stage, which means 6 
kg less of feed and, consequently, a saving of almost €0.9. Moreover, these pigs gained 4.1 kg more than before 
vaccination, so each pig had an estimated cost of €5.4 less.  
In Farm 2, the average of nasal lesions after vaccination was 4.4/18 (13 % of the animals with any nasal lesion). These 
animals needed one day less to reach the slaughterhouse weight, meaning 3 kg less of feed (approximately €0.43 of 
savings). On the other hand, they earned around €3 more because these pigs gained 2.3 kg more compared with the 
beginning of the trial.  

Conclusion  
This trial demonstrates that vaccination with RHINISENG® can prevent infections by AR and its resulting losses in 
productivity.  

Keywords: Atrophic rhinitis, Bordetella, Pasteurella 
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Incidence of Pasteurella multocida and Bordetella bronchiseptica in nursery and finishing 
piglets correlated to slaughter monitoring in Brazil 
 
Gabriela Ibanez1, Isaac Rodríguez2, Alba Martos*2 
1 HIPRA BRASIL 
2 HIPRA 
*Corresponding Author: alba.martos@hipra.com 
 

Introduction  
This study aims to monitor the prevalence of toxigenic Bordetella bronchiseptica (Bb) and Pasteurella multocida (Pm) in 
nursing and finishing animals by RHINICheck test (PCR from oral fluids) and to evaluate the incidence of Progressive 
Atrophic Rhinitis (PAR) in animals slaughtered at commercial meatpacking units.  

Materials and Methods  
Samples from 45, 70 and 110 day-old animals in nursery and finishing phases were obtained; these animals came from 8 
different sites, totalling 28,000 sows located in Brazil. All sampled animals were offspring from females vaccinated 
against Atrophic Rhinitis (AR). The RHINICheck was used for the early analysis of the incidence of Pm and Bb. The 
EMBRAPA methodology (IRA) was used in the meatpacking unit to assess turbinates of 170 day-old animals. The 
animals sampled in the meatpacking unit came from the same animal batch in which the RHINICheck was conducted 
when they were 110 days old.  

Results  
The nasal lesion score was calculated using a method developed by EMBRAPA-CNPSA which establishes four degrees 
of turbinate lesion. The RHINICheck showed that 19 % of the sampled sources were positive for Pm in the nursery and 
finishing phases; whereas for Bb, 76 % and 81 % of the sample sources were positive in the nursery and in the finishing 
phase, respectively. By correlating the RHINICheck results and the slaughter monitoring, it was possible to verify that, 
when Bb was present at 45 days old, the IRA was 1.17; when Pm was present at the same age, the IRA was 1.42, and 
this was the highest destruction grade obtained in this analysis. On the other hand, the batches with lowest IRA 
corresponded to the animals that presented lowest Bb prevalence in the nursery.  

Conclusion  
According to these results, we can suggest that the earlier the colonization by Bb and Pm is, the higher the destruction 
grade of the turbinates in the meatpacking unit will be.  

Keywords: Atrophic rhinitis, Bordetella, Pasteurella 
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Assessment of different gilt vaccination protocols on Mycoplasma hyopneumoniae 
colonization during the gilt acclimation period 
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Introduction  
Gilts are considered a crucial element in the Mycoplasma hyopneumoniae (Mhyo) transmission. Vaccination during gilt 
acclimation may decrease the infectious pressure, gilt shedding at farrowing, piglet colonization and, together with piglet 
vaccination, to reduce the respiratory problems in fatteners. This study was aimed to assess the effect of different gilt 
vaccination protocols during acclimation on the Mhyo colonization.  

Materials and Methods  
An external batch of 180 Mhyo seronegative and PCR negative gilts was selected at 1 week post-entry (wpe) to the 
acclimation unit in a Mhyo positive farm. Gilts were divided into 3 groups (A, B and C). Gilts from group A were 
vaccinated intramuscularly with 2 ml of a commercial Mhyo vaccine (Hyogen®) at 2, 4, 6 and 8 wpe. Group B received 2 
ml of vaccine at 2 and 6 wpe and 2 ml of PBS at 4 and 8 wpe. Group C received 2 ml of PBS at each studied wpe. 
Laryngeal swabs (LS) and blood samples were taken at 14 wpe and at 27 wpe (after pregnancy confirmation). The 
number of gilts per group with confirmed gestation was 52, 49 and 51 from groups A, B and C, respectively. LS and sera 
obtained were tested by RT-PCR and ELISA, respectively. Proportions of gilts shedding and/or seropositive by group 
were compared using Fisher’s exact test.  

Results  
By 14 wpe, all gilts seroconverted (180/180 seropositivity, 100 %), but the proportion of shedding gilts in vaccinated 
groups A (1/60, 1.7 %) and B (2/60, 3.3 %) were significantly lower (P<0.05) compared to the non-vaccinated group C 
(27/60, 45.0 %). By 27 wpe, only one pregnant gilt from group C resulted positive (1/51, 2.0 %) and the proportion of 
seropositive gilts in vaccinated groups (101/101, 100 %) was significantly higher (P<0.05) than in non-vaccinated (46/51, 
90.2 %). Serologically, no statistical differences were observed between the vaccinated groups with different number of 
doses at any point.  

Conclusion  
Gilt vaccination reduced significantly Mhyo gilt colonization by 14 wpe and provided a long-term humoral immunity, 
representing an effective strategy for Mhyo control in farms. Apparently, no differences were observed in terms of Mhyo 
colonization using 2 or 4 vaccine doses.  

Keywords: M. hyopneumniae, gilt vaccination, acclimation period 
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The pathogenicity, antigenicity and stability test of SS2-AH13/8 and SS2-AH10/6 strains of 
Streptococcus suis type 2 
 
Tianjiao Mao, Yu Li * 
Anhui Agricultural University 
*Corresponding Author: liyouer@163.com 
 

Introduction  
The aim of this study is to analyze the pathogenicity, antigenicity and stability of SS2-AH13/8 and SS2-AH10/6 strains and 
lay the foundation for the stock selection of Streptococcus suis type 2 vaccine candidates. 

Materials and Methods  
The LD50 of SS2-AH13/8 and SS2-AH10/6 strains to Kunming mice and zebrafish were determined by Modified Kovar's 
method. The immune protective rate was measured by immune challenge test and ELISA Kunming mouse 
immunoglobulin IgG titer, and through continuous subculturing, respectively, on the 10th, 20th and 30th generation 
strains Kunming mice and zebrafish LD50, immunoprotection rate and Kunming mouse IgG antibody titer test to determine 
the stability. 

Results  
The results showed that the LD50 of SS2-AH13/8 and SS2-AH10/6 strains to Kunming mice were 3.24×108 CFU/mL and 
5.01×108 CFU/mL, respectively. The LD50 of the strains to zebrafish were 3.42×105 CFU/mL, 5.60×105 CFU/mL. The 
immunoprotection rates of the strains to Kunming mice were 60 % and 100 %, respectively. The immunoprotection rates 
of the strains to zebrafish were 86.7 % and 80 %, respectively. The IgG titer of the strains to Kunming mice were 1:25 
600, 1: 12 800. In the 10th, 20th, 30th generation, the LD50 of the SS2-AH13/8 and SS2-AH10/6 strains to Kunming mice 
were 2.19×109 CFU/mL, 3.16 ×109 CFU/mL, 2.75×109 CFU/mL and 1.07×109 CFU/mL, 1.23×109 CFU/mL, 4.26×109 
CFU/mL respectively, and to zebrafish were 9.77×106 CFU/mL, 2.25×107 CFU/mL, 2.79×107 CFU/mL and 7.76×106 
CFU/mL, 1.01×107 CFU/mL, 1.64×107 CFU/mL, respectively. The protection rates of the strains to Kunming mice were 80 
%, 80 %, 60 % and 100 %, 100 %, 80 %, respectively. The protection rates of the strains to zebrafish were 80 %, 66.7 %, 
60 % and 66.7 %, 60 %, 60 % respectively. The titers of immunization antibody IgG of Kunming mice were 1:51 200, 1:12 
800 and 1:12 800. 

Conclusion  
The results showed that SS2-AH13/8 and SS2-AH10/6 were highly virulent, antigenic and genetic stable, and could be 
used as candidate strains for Streptococcus suis type 2 vaccine.  

Keywords: Streptococcus suis type 2, pathogenicity, antigenicity, stability 
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Virulence factors and antimicrobial resistance in Escherichia coli isolated from finisher pigs 
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Introduction  
Escherichia coli are widespread bacteria with variable impact on pig and human health, ranging from harmless to 
life-threating diseases. Moreover, E. coli plays an important role in spread of antimicrobial resistance (AMR). The aim of 
this study was to investigate, in fattening units, distribution of E. coli virulence factors and their AMR profiles.  

Materials and Methods  
45 farms were included in the study. Ten samples of faeces per farm were collected, five on farm and five at 
slaughterhouse. All E. coli isolates were phenotypically screened, according to EUCAST guidelines, for the presence of 
extended-spectrum beta-lactamase (ESBL). Somatic antigen serogroups were identified via serological typing and 
virulence factors, such as fimbriae and toxins, with multiplex-PCR. Isolates with, at least, one virulence factor were tested 
for antimicrobial susceptibility (disc diffusion method) toward 20 antimicrobial.  

Results  
Escherichia coli was isolated from 397 (88.22 %) out of 450 samples. ESBL-producing E. coli were found in 289 (64.22 %) 
out of 450 isolates, 121 (41.86 %) from farm samples and 168 (58.13 %) from slaughterhouse samples. All 45 farms had, 
at least, one ESBL-positive sample. Isolates with, at least, one virulence factor were in 88 (22.16 %) out 397. Somatic 
antigen was found in 59 (14.86 %) out of 397 isolates, O8 was the most frequent (35.59 %) of the 17 different serogroups 
identified. Virulence factors were identified, via multiplex-PCR, in 38 (9.57 %) out of 397 isolates. Fimbrial factor F6 was 
found in three (7.89 %) out 38 isolates. Among the other 35 isolates were identified eight different virotypes, the 
predominant, at farm-level, was heat stable-toxin b (30.76 %) while, at slaughterhouse-level, was Shiga toxin variant 2 
(32.00%). Multidrug resistance (MDR) was found in 66 (75.00 %) out of 88 isolates.  

Conclusion  
This study showed a relevant presence of virulence factors and MDR isolates. ESBL-producing E. coli seemed 
widespread too. All these data further stress the well-known necessity of reducing antimicrobial usage and improving 
biosecurity. Furthermore, fast and economical AMR screening protocols are still strongly required.  

Keywords: Escherichia coli, virulence factors, antimicrobial resistance, ESBL 
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Efficiency of oral doxycycline medication in weaner pig holdings with recurring respiratory 
diseases 
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Introduction  
Responsible and timely antibiotic use is important in treating and preventing the spread of bacterial diseases. One of the preferred 
antibiotics used to treat respiratory diseases in weaner pigs is doxycycline. It can easily be administered via feed or water to a larger 
group of pigs. In this study the respiratory health of sick weaner piglets was scored and plasma levels of doxycycline were 
measured in order to compare the efficiency of treatment of different oral medication systems in a practical setting.  

Materials and Methods  
Pig producing farms (n = 11) were visited during acute respiratory outbreaks. The respiratory health of ten clinically sick 
weaners was scored and plasma samples were taken from these animals prior and on the last day of antibiotic treatment 
with doxycycline. Doxycycline treatment was administered orally via feed or water depending on the onsite situation. 
Doxycycline concentration in plasma of the animals was measured by high performance liquid chromatography. 
Concentrations of >1.0 μg/ml doxycycline were considered effective, which equals the clinical breakpoint for 
Streptococcus pneumoniae according to the Clinical and Laboratory Standards Institute (CLSI).  

Results  
On the different farms doxycycline was administered via feed (n = 9), via water (n = 1) and via feed and water (n = 1). 
Preliminary results show that 2 farms reached a mean concentration of �1.0 μg/ml during treatment. In individual plasma 
samples �1.0 μg/ml was measured in 27 %, 0-0.99 μg/ml in 40 % and no doxycycline was measured in 33 %. The mean 
concentration in all plasma samples (n = 110) measured up to now was 0.29 μg/ml. In total the concentrations measured 
ranged from 0 to 4.33 μg/ml. The clinical improvement of respiratory health of about 80 % of the weaners during 
treatment was not significantly correlated to the detected plasma levels of doxycycline.  

Conclusion  
The results show a large variation of doxycycline plasma levels due to farm specific methods of oral medication. Time 
lags between antibiotic uptake and sampling should also be taken into account. Sufficient concentrations above the CLSI 
breakpoint were measured only on 2 farms. As the overall health of the pigs improved despite these low levels the 
influence of treatment on recovery needs further investigation.  

Keywords: respiratory disease, oral medication, doxycycline concentrations, weaner pigs 
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Introduction  
The replacement gilts have to be considered in the Mycoplasma hyopneumoniae (Mhp) infection/prevention chain. A 
correct gilt acclimation program should reduce the Mhp shedding at first farrowing, the Mhp pre-weaning prevalence and 
respiratory problems in fatteners. The objective of this survey, like others in the world, was to learn more about the origin 
of replacement gilts and the Mhp gilt acclimation protocol in the Italian swine industry.  

Materials and Methods  
A survey composed of 19 questions was developed. In total, the survey was completed for 149 sow farms by 122 
veterinarians.  

Results  
The most important findings were:  
45.6 % (68/149) of the farms have a replacement rate >41 % and the average age of first mating is 239.8 days. 53.7 % 
(80/149) of the farms purchase gilts from an external source and 6.7 % (10/149) have a mixed replacement source 
(own+external). With regard to the external and mixed source, 55.6 % (50/90) of farms purchase gilts at the age of more 
than 100 days and 46.7 % (42/90) purchase gilts more than 5 times/year.  
Regarding the Mhp gilt acclimation strategies, 77.8 % (70/90) of the farms integrate gilts with Mhp-positive or with Mhp 
unknown status and 10 % (9/90) check the Mhp status before entrance. 73.2 % (109/149) of the total farms have isolation 
facilities to acclimate (31.2 % AI/AO; 36.7 % CF; 32.1 % AI/AO-CF). 36.2 % (54/149) of the farms use Mhp vaccine 
during acclimation and 24.2 % (36/149) claim to use a Mhp specific acclimation. 90.6 % (135/149) don’t check the 
acclimation process and 89.9 % (134/149) don’t evaluate the pre-weaning Mhp prevalence in piglets.  

Conclusion  
This survey shows some critical factors that have to be considered in the Italian swine industry when applying the Mhp 
infection/prevention chain control; Most of the farms introduced Mhp-positive or unknown replacement gilts, but only a 
few verify the status on arrival. Mhp gilt acclimation is performed in a few farms without investigating the efficacy of the 
process. Mhp vaccination is the most used gilt acclimation procedure. Only a few farms determine the Mhp prevalence in 
piglets at weaning. Most farms have a high replacement rate with high numbers of arrivals/year and age at replacement.  

Keywords: Mycoplasma hyopneumoniae, gilt acclimation, infection/prevention chain 
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Comparison of PCR and bacteriological culture for the detection of underlying bacterial 
infections on piglet producing farms with recurring respiratory diseases 
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Introduction  
In laboratory diagnostics, various methods for pathogen detection are available. The molecular detection by PCR is a 
popular, easy and quick to achieve method. The cultivation of bacteria in contrast, allows a subsequent drug susceptibility 
testing and is considered gold standard, but has the disadvantage of long duration. Nevertheless, depending on the 
situation the diagnostic method chosen should be considered carefully to avoid false positive or false negative results. 
Therefore in this study bronchoalveolar lavage (BAL) samples were analyzed by PCR and culture to detect underlying 
bacterial infections on piglet producer farms with recurring respiratory disease problems.  

Materials and Methods  
BAL samples (n=184) were taken from weaner piglets on 30 pig producing farms with recurring respiratory diseases. The 
samples were examined by bacteriological culture and PCR for presence of Haemophilus (H.) parasuis, Bordetella (B.) 
bronchiseptica, Pasteurella (P.) multocida, and Actinobacillus (A.) pleuropneumoniae. For bacteriological cultivation the 
samples were plated on blood and chocolate agar. For molecular detection two multiplex PCR assays were tested.  

Results  
The analysis shows that 203 isolates of respiratory tract pathogens could be isolated by culture and 189 isolates were 
detected by PCR. H. parasuis was identified 116 times by culture and 145 times by PCR, B. bronchiseptica 34 times by 
culture and 38 times by PCR. Of P. multocida 52 isolates were detected by culture, whereas by PCR no sample was 
tested positive. A. pleuropneumoniae was detected in 6 samples by PCR, but only once by bacteriological culture. 
Correlation analysis of PCR and bacteriological culture results revealed a concordance of the results in 38.6%.  

Conclusion  
In summary, this study shows that examination results vary depending on the chosen method for pathogen detection. The 
use of multiplex PCR assays often leads to a decline of sensitivity, as they were mainly established for approval of cultural 
results and not for direct herd screening procedures. Therefore their application in cases of low bacterial loads, like detection 
of respiratory tract colonization or herd monitoring without respiratory disease outbreaks should be considered carefully.  

Keywords: respiratory pathogens, bronchoalveolar lavage fluid, PCR, bacteriological culture, weaner pigs 
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Introduction  
Proliferative enteropathy caused by Lawsonia intracellularis (LI), is one of the most important enteric diseases in pig 
industry worldwide, with tremendous economic impact. Immunoperoxidase monolayer assay (IPMA), a serological assay 
is used as ante-mortem diagnostic test with higher sensitivity and specificity versus other assays. Little information is 
available about the prevalence of LI in swine herds in Malaysia. The objective of this study was to determine the 
seroprevalence of LI infection in swine herds in Malaysia.  

Materials and Methods  
Twenty-one fattening pig herds were randomly selected from 5 geographic regions of Malaysia (Perak, Penang, Selangor, 
Johor, and East Malaysia). Ten serum samples were randomly selected cross-sectional from different pig ages (8, 12, 16, 
20, 24 weeks of age) to detect IgG levels against LI using IPMA. Seroprevalence was analyzed and described based on 
the IPMA results.  

Results  
In total 1,029 serum samples were subjected for IPMA testing. Results revealed that all herds had been exposed to LI at 
least at one time point in the production cycle with an average of 36.35 %seropositive (0-100%). The highest seropositive 
percentage was found in Penang (67%), followed by Selangor (47%), Perak (38%), East Malaysia (22.40%), and Johor 
(22%). Seroprevalence in each herd was dramatically increased during 16-24 weeks of age. 

Conclusion 
LI natural infection is demonstrated in Malaysia in this study. The seroprevalence of LI infection in fattening herds is 
rather high and pigs are suspected to be exposed to LI during 12-16 weeks of age. The early detection of seropositive 
pigs at 5-6 weeks of age is in accordance to a previous report that LI passive immunity usually lasts around 5-6 weeks. 
Our seroprevalence results illustrate ileitis infection patterns and can be used for control and prevention program in 
Malaysian pig farms. 

Keywords: Lawsonia intracellularis, seroprevalence, epidemiology, pigs, Malaysia 
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Serotype spectrum of 205 Haemophilus parasuis strains from clinical cases in Northern 
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Introduction  
Haemophilus parasuis (HPS) is a major threat to swine health worldwide. The pathogenicity of HPS serotypes is 
classified into 4 groups: highly virulent (serotype 1, 5/12, 10, 13, 14), virulent (serotypes 2, 4, 15), low virulent (serotype 
8), and non-virulent (serotype 3, 6, 7, 9, 11). Furthermore, HPS possesses a coat of capsular polysaccharides that 
confers protection against the immune system. The presence of this capsule helped to classify HPS strains into serotypes 
(1 to 15 and 5/12).  

Materials and Methods  
Between January 2016 and October 2017 205 HPS isolates were gained from diagnostic material of clinical cases send 
in from 3 countries (Germany, UK, The Netherlands). Swabs were streaked on chocolate agar and incubated under 
microaerophilic conditions for minimum 24 h at 37°C. Species confirmation was performed by MALDI-TOF MS and 
serotyping by PCR. PCR-based methods were applied to distinguish serotypes 1 to 15, without being able to differentiate 
between serotypes 5 and 12.  

Results  
40 of the 205 isolates (20%) were found to be serotype 4, followed by 19 % of serotype 5/12 (n = 39), 17% serotype 13 (n 
= 35) and 12% of serotype 2 (n = 25). The remaining serotypes were detected in the following descending order: 7, 1, 9, 
6, 11, 8, 10, 14 and 15. In total 8 isolates were not typeable. Serotype 3 was not detected. Contrary to expectations, 
around 30% of serotype 7 (n = 5/17) isolates and 80 % of serotype 11 (n = 4/5) isolates were isolated from either brain, 
pericardium, pleura, peritoneum or joint swabs.  

Conclusion  
This study revealed that serotypes that were so far considered as “non-virulent” as for example serotypes 7 and 11 could 
be isolated from brain, pericardium, pleura, peritoneum and joints and therefore need to be considered as invasive. 
Hence, the correlation between serotype and pathogenicity may need to be reviewed. Although new approaches (PCR) 
were used for serotyping the isolated HPS strains, in total 8 isolates could not be typed. As this method is based on 
antigenic composition of the bacterial capsule, it might be difficult to identify strains without any capsule genes or with 
deviations in the capsule gene sequences.  

Keywords: Haemophilus parasuis, Glaessersche disease, diagnostics, serotyping 
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Introduction  
Swine dysentery (SD) caused by B. hyodysenteriae is an important cause of diarrhea in pigs. In some studies it has been 
demonstrated the importance of microbiota in the establishment of infection. Some studies using gnotobiotic pigs could 
not reproduce the disease using pure culture of B. hyodysenteriae demonstrating the importance of the intestinal 
microbiota. The aim of this study was to compare the intestinal microbiome of heathy and SD diseased pigs.  

Materials and Methods  
Feces from 37 healthy and 32 SD diseased animals were sequenced using the “Fusion” method by Ion Torrent 16S 
Metagenomics kit, amplifying V4 hypervariable region of the 16S rRNA gene. The sequences were filtered and 
taxonomically classified. QIIME was used for generating � and � diversity data. The comparison method used was 
Pairwise Wilcox Test with Bonferroni correction.  

Results  
No significant difference in total diversity was observed between groups, however, greater diversity in healthy compared 
to diseased animals was observed. The genus was the only taxonomic degree with significant differences, where greater 
relative abundance of Anaerovorax, Mogibacterium and p-75-a5 in SD animals and Bifidobacterium, Coprococcus, 
Dialister, Fibrobacter, Rummeliibacillus and Streptococcus in healthy animals were observed.  

Conclusion  
Significant differences were found in genera Anaerovorax and Mogibacterium. Other studies have reported these genera 
as prevalent in animals with SD and in humans with intestinal diseases such as irritable bowel syndrome and colorectal 
cancer. The genus p-75-a5 is not well elucidated, however it is prevalent in animals treated with zinc oxide and 
antimicrobials, thus, probably frequent in cases of decreased microbial diversity. Bifidobacteruim and Streptococcus are 
considered a protective factor against the establishment of potentially pathogenic microorganisms, it might be a possible 
explanation for the increase of these genera in health animals. The other genera present in healthy animals in this study 
(Coprococcus, Dialister, Fibrobacter, and Rummeliibacillus) are poorly known. This is a common profile found in cases of 
SD, however, further studies are essential to better understand the microbiota profiles associated with susceptibility of 
this disease.  

Keywords: swine dysentery, intestine microbiota, healthy pigs 



 

 791

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-193 

Characterization of peripheral blood monocyte-derived macrophages from pigs 
 
Carlos Eduardo Real Pereira1, Marcio Sobreira Silva Araujo2, Juliana Pinto da Silva Mol1, Jose Paulo Hiroji Sato1, Amanda 
Gabrielle de Souza Daniel1, Olindo Assis Martins-Filho2, Renato de Lima Santos1, Roberto Mauricio Carvalho Guedes*1 
1 Department of Veterinary Clinic and Surgery, Veterinary School, Universidade Federal de Minas Gerais, Belo Horizonte, MG, 
Brazil 
2 Laboratório de Biomarcadores de Diagnóstico e Monitoração, Centro de Pesquisas René Rachou-Fiocruz, Belo Horizonte, 
MG, Brazil. 
*Corresponding Author: guedesufmg@gmail.com 
 

Introduction  
Macrophages are critical mediators of the inflammatory process. The protocols for isolation, culture and differentiation of 
monocytes into macrophages are well established in humans and murine models, but little information is available in 
swine. The aims of this study were to establish an efficient protocol for swine macrophage culture and to evaluate the 
functional activation of these cells exposed to invA mutant strain and the wild type (WT) Salmonella Typhimurium.  

Materials and Methods  
Pig peripheral blood monocyte-derived macrophages were obtained by puncture of the jugular vein and collected in tubes 
with anticoagulant (EDTA and heparin), separated by density-gradient centrifugation, and cultured in Teflon vials for 10 
days. Then, macrophages were characterized quantitatively (and compared between nursery pigs and sows) by 
leukogram and Neubauer chamber, phenotypically by CD14+ using flow cytometry, and functionally using Salmonella 
Typhimurium WT and invA mutant to evaluate the macrophage phagocytosis capacity.  

Results  
After the differentiation period, the percentage of monocyte-derived macrophages recovered from monocytes in PBMC 
was approximately 5.6 % and the cultures consisted of 92.4 % CD14+ cells. Morphometric and immunophenotypic pattern 
of monocyte-derived macrophages demonstrated a homogeneous staining profile with anti-CD14 antibody and revealed 
great variation in granularity. In addition, 10 days after cultivation the quantity of macrophage was similar in nursery pigs 
and sows demonstrating no age variation. Differentiated macrophages showed phagocytic activity, demonstrated by the 
presence of the same amount of WT and invA mutant Salmonella Typhimurium one hour after interaction with 
macrophages.  

Conclusion  
In conclusion, this protocol demonstrated effective in separating swine mononuclear cells and differentiating them into 
macrophages.  

Keywords: Macrophages, Salmonella, flow cytometry 
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Introduction  
The objective was to describe the clinical presentation and detection of two Mycoplasma hyosynoviae (MHS) strains after 
inoculated in cesarean-derived colostrum-deprived pigs (CDCD) housed individually.  

Materials and Methods  
Sixteen 8-week-old CDCD pigs were randomized into 3 groups. Group T1 (n=6) and group T2 (n=6) were inoculated via 
three routes (intranasal, oropharyngeal and intravenous) with 108 CFU/mL of two distinct MHS strains clinically 
characterized as low virulence and high virulence, respectively. The T3 group (n=4) was sham inoculated with saline. 
Pigs were monitored for lameness, and tonsil swabs and oral fluids were collected. At 18 days post challenge (dpc), pigs 
were euthanized and necropsied. Synovial fluid was collected from the stifle, hock and elbow.  

Results  
Control pigs remained MHS negative and with no signs of lameness or gross lesions. Lameness was evident at 1 dpc in 
T2 (2/6) and peaking at 15 dpc, with 5/6 in T1 and T2. Clinically, the severity of the lameness was not significantly 
different between T1 and T2, with most pigs exhibiting mild to moderate lameness. The tonsils of all pigs from T2 were 
MHS positive starting at 3 dpc until 17 dpc, being significantly higher than T1 (2/6) at 7 dpc. MHS detection in oral fluids 
was transient and significantly higher in T2 compared to T1 at 6 and 8 dpc. At 16 dpc all oral fluids tested negative. Such 
poor detection might reflect a potential drop in sensitivity compared to tonsil swabs. At necropsy, 4/6 pigs from T2 had 
gross lesions characteristic of arthritis (hyperemia/hyperplasia, fibrin and increased synovial fluid), compared to 1/6 in T1. 
Interestingly, though lameness and arthritis was observed in T1, MHS was not detected by PCR in synovial fluids at 
necropsy, while the synovial fluid from 5/6 pigs in T2 were positive, suggesting that some MHS strains might be cleared 
from the joints quicker. Histopathology and immunopathogenesis results are pending.  

Conclusion  
These findings highlight potential differences in clinical presentation between MHS strains circulating in pig populations 
that can hinder appropriate diagnosis and timely treatment of arthritis in pigs. Studies are needed to further identify the 
underlying genetic differences that give rise to distinct MHS phenotypes.  

Keywords: Mycoplasma hyosynoviae, experimental inoculation, detection, clinical presentation 
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Introduction  
Lawsonia intracellularis is an obligate intracellular bacterium and causative agent of proliferative enteropathy. The 
pathogenesis of L. intracellularis is still poorly understood. For instance, the mechanisms involved in the process of bacterium 
endocytosis into the host cell is not known. In this study, we evaluated the mechanisms (in vitro) involved in endocytosis of L. 
intracellularis in cultured intestinal porcine epithelial cells (IPEC-J2).  

Materials and Methods  
Confocal microscopy was used to co-localize L. intracellularis and clathrin. Clathrin gene silencing was then applied to verify 
whether L. intracellularis endocytosis is totally clathrin dependent. Western Blot was used to access clathrin expression. 
Staining of clathrin and L. intracellularis and co-localization using confocal microscopy were used to access localization of 
structures. The dependence of the microorganism’s viability on endocytosis was evaluated using an assay with dead (by 
heat-killed) and live L. intracellularis bacteria.  

Results  
L. intracellularis bacteria were observed co-localized with clathrin by confocal microscopy but the amount of L. intracellularis 
internalized in cells (with and without clathrin silencing) did not differ statistically. The internalization of dead L. intracellularis 
decreased in the IPEC – J2 cells with less clathrin expression (P<0.05).  

Conclusion  
In conclusion, we demonstrated the dependence on clathrin for L. intracellularis internalization in host cells in vitro; however, 
L. intracellularis also has active mechanisms of internalization independent of clathrin. We have also confirmed the 
independence of bacterial viability for host cell internalization.  

Keywords: endocytosis, clathrin, Lawsonia intracellularis 
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Introduction 
Lawsonia intracellularis, an obligately intracellular enteric bacterium, is observed in intestinal epithelial cells and also in 
macrophages in the lamina propria of affected pigs. Macrophages play an important role in host defense against 
infectious agents, but the role of the macrophage in L. intracellularis infection is contradictory and not well understood. 
The aim of this study was to evaluate whether macrophages are permissive to L. intracellularis infection in vitro.  

Materials and Methods 
Pig peripheral blood monocyte-derived macrophages were separated by density-gradient centrifugation, and cultured in 
Teflon vials for 10 days. Then, pure culture of L. intracellularis (PHE-MN-001) was added to swine macrophages culture. 
Presence of L. intracellularis was evaluated inside of macrophages in two different time points post infection (pi) (1 
hour-hpi, and 2 days-dpi, respectively) by transmission electron microscopy (TEM). The quantity of L. intracellularis DNA 
inside of the macrophages was also evaluated by qPCR.  

Results 
By TEM, an early interaction was observed between macrophages and L. intracellularis at 1 hpi. L. intracellularis was 
also observed inside of phagolysosomes at 2 dpi. The estimated number of intracellular bacteria was determined at 1 hpi, 
4 hpi, 1 dpi, 2 dpi and 3 dpi by qPCR and was compared to culture of the bacteria in McCoy cells. In both cell lines, the 
amount of L. intracellularis decreased at 4 hpi and increased at 1 dpi. Within macrophages, the amount of L. 
intracellularis remained similar from 1 dpi to 3 dpi. Conversely, the number of intracellular bacteria continued to increase 
in McCoy cells overtime.  

Conclusion: 
This is the first study on the direct interaction between L. intracellularis and macrophages in vitro. In conclusion, in this 
study L. intracellularis survived within the phagolysosomal environment in macrophages.  

Keywords: macrophages, Lawsonia intracellularis, pathogenesis 
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Introduction 
Heavy pig farm systems raising pigs for Parma ham production in Italy are slaughtered at approximately 170 kg body 
weight. Typical late infections such as M.hyopneumoniae represent a severe challenge in those farms. The efficient 
prevention of infection and its impact on growth performance requires a long lasting immunity and protection, which can 
be evaluated by scoring lungs at slaughter and by recording pigs’ growth rate. Therefore, the aim of this trial was to 
evaluate the efficacy of a single shot vaccine, Hyogen®, in comparison with a two shot vaccine (A), on protection against 
Enzootic Pneumonia (EP) in Parma ham-pigs.  

Materials and Methods 
A commercial multisite farm with 2200 sows was selected for the trial. In total 1190 pigs of 9 batches were vaccinated 
with Hyogen® at 3 WOA (group G1) and 405 pigs from 3 batches vaccinated with vaccine A at 1 and 3WOA (group G2). 
Pigs’ growth performance was recorded and the relevant economic impact was calculated by using RespinomicsTM. Lung 
scoring was performed at slaughterhouse according to the Ceva Lung Program.  

Results 
G1 had on average 60 gr higher ADG (P>0.05) compared to G2. The EP-Index (calculated from the frequency and 
severity of EP-like lesions) was on average by 0.4 lower (P<0.05) for animals which were vaccinated with Hyogen® 
compared to those vaccinated with Vaccine A, whereas the percentage of scars did not differ significantly (P>0.05) 
between the two groups (G1=0.44, G2=1.0). The economic benefit due to higher ADG in G1 was 4.17€ per pig.  

Conclusion 
Vaccination with a single dose of Hyogen® improved respiratory health of pigs expressed by lower affection of lung at 
slaughter. Due to better growth performance the economic profit was demonstrated. Moreover, it was less stressful for 
the pigs compared to the double shot vaccination, suggesting an easily applicable and rewarding measure for long lasting 
protection against EP.  

Keywords: enzootic pneumonia, long protection, profit 
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Introduction 
Mycoplasma hyopneumoniae is a primary cause of Enzootic pneumonia (EP). EP remains one of the major respiratory 
diseases of pigs affecting significantly the growth performance of fatteners. In some production systems the vaccination 
against M.hyo is used for practical reasons even before weaning in suckling piglets. The aim of this trial was to compare 
the effect of Hyogen® (Ceva) with another single shot vaccine in the farm condition.  

Materials and Methods 
A commercial farrow-to-finish farm with 350 sows located in the north of Italy was selected for the trial. In total 337 pigs of 
4 batches were vaccinated with Hyogen® at 1 WOA upon the request of the producer (group G1) and were compared 
with 271 pigs from 3 batches vaccinated with the Vaccine A also at 1 WOA (group G2). The growth performance was 
monitored in the fattening units. Lung lesions were scored at the slaughterhouse according to the Ceva Lung Program. 
The economic balance was calculated using RespinomicsTM.  

Results 
No side effects were observed in piglets after any of the two vaccines. The ADG in fattening was 0.871 kg in pigs of G1 
compared to 0.827 kg in G2 (P>0.05). The prevalence of lungs with fresh EP-like lesions, the affected lung parenchyma 
out of sick lungs and the lungs displaying scars due to old lesions were in the G1 28%, 2% and 1% respectively and in 
the G2 27%, 2.5 % and 3% respectively. The overall economic benefit due to higher ADG was calculated 2.2€ per pig in 
favour of G1.  

Conclusion 
The single dose of Hyogen® vaccination resulted in higher daily weight gain in the fattening period in comparison with 
another on-shot M.hyo vaccine. Due to the improvements in the weight gain, Hyogen® vaccination was more profitable in 
the heavy pig producing farm in Italy.  

Keywords: enzootic pneumonia, growth, lung lesions 
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Introduction  
Vaccination against M. hyopneumoniae is proven to be beneficial for controlling Enzootic pneumonia (EP) and the related 
reduced feed efficiency and high medication cost. That can contribute significantly to the overall farms’ economic 
efficiency. The aim of this study was to evaluate the economic benefits of applying a single vaccination against EP with 
Hyogen®, compared to a double vaccination with vaccine A, in a farm producing heavy pigs in Italy.  

Materials and Methods  
A commercial two site farm was selected for the trial. In total 5867 pigs of 9 batches were vaccinated with Hyogen® at 3 
weeks of age (WOA) and 8870 pigs of 12 batches vaccinated with Vaccine A at 3 WOA and boosted with Vaccine A 
(M.hyopneumoniae booster) together with Aujeszky vaccination at 5 months. The percentage of animals died and culled, 
feed efficiency and total medication costs were recorded in the fattening units and compared between batches vaccinated 
with different vaccines. The financial balance was calculated by using RespinomicsTM.  

Results  
The percentage of fatteners died and culled was lower (P<0.05) for pig vaccinated with Hyogen® compared to those 
vaccinated with Vaccine A (4.75 % vs 5.14 %). The total medication cost per pig, comprising the oral and injectable 
antibiotics, was 3.49€ for Hyogen® and 4.93€ for Vaccine A (P>0.05). FCR for pigs vaccinated with Hyogen® was by 
0.104 lower compared to Vaccine A. Although this difference was not statistically significant (P>0.05) it was economically 
interesting. The calculated benefit due to lower mortality, FCR and medication cost for batches vaccinated with Hyogen® 
was 4.08€ per pig.  

Conclusion  
In this study, a single dose vaccination with Hyogen® resulted in better economic efficiency due to lower mortality and 
culling rate, FCR and medication cost in heavy weight pigs compared to double shot vaccination, which is commonly 
used in Italian farms.  

Keywords: enzootic pneumonia, heavy pigs, prevention 
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Introduction 
Vaccines are recognized as an important tool to control Mycoplasma hyopneumoniae by reducing clinical signs and lung 
lesions and improving productivity parameters. The aim of this study was to compare the impact of Hyogen® (Ceva) to a 
combined PCV1+Mhyo vaccine on the lung lesions in slaughter pigs.  

Materials and Methods 
In total 3,622 pigs from one farm were randomly included in three groups. Group A was treated with Vaccine A, a 
combined PCV2+M.hyo RTU vaccine (n=1,008), Group B with Hyogen®, Ceva (n= 1,607) and Group C remained as 
non-vaccinated control (n= 1,007). Altogether 612 lungs from Group A, 606 from Group B and 445 from Group C were 
examined at the slaughterhouse for the prevalence of EP-like lesions according to Ceva Lung Program. Lungs from the 
same groups were examined in three different batches according to the order of being sent to the slaughterhouse (start, 
middle or final of the group). Samples of lungs were obtained at the slaughterhouse and examined by qPCR for Mh DNA.  

Results 
There were significant differences (P<0.001) for total average score between Group A (0.46±0.024) and B (0.13±0.011), 
and between B and C (0.49±0.027). Significant differences were not found between groups A and C. The average score 
of each batch (start, middle or final of the group) was 0.53±0.043, 0.56±0.038 and 0.30±0.038, respectively, for Group A, 
0.037±0.006, 0.037±0.006 and 0.33±0.026 for Group B, and 0.31±0.038, 0.59±0.04 and 0.70±0.038 for Group C. The 
means of Mh DNA showed significant differences between both vaccinated groups and the control group (1 x 106 in 
group A, 3.75 x 105 in group B, and 8 x 108 in control group; P = 0.007).  

Conclusion  
The frequency and average score of lung lesions were lower in pigs vaccinated with Hyogen® than in the group treated 
with the other vaccine or control group. Also the amount of Mh bacterial DNA in slaughter pigs was different between the 
vaccinated groups and the control group. This study demonstrated that Hyogen® protected the pigs better against the Mh 
infection than the PCV2+Mhyo combined RTU vaccine.  

Keywords: Mycoplasma hyopneumoniae, vaccination, lung lesions 
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Introduction  
Mycoplasma hyopneumoniae is the primary pathogen of Enzootic Pneumonia and can predispose to the porcine 
respiratory disease complex. Vaccination is commonly used to reduce coughing, lung lesions and performance losses 
due to Mycoplasma hyopneumoniae infection. The objective of the present study was to investigate the effect of a novel 
vaccine against swine Enzootic Pneumonia on lung lesions and pigs’ carcass weight in comparison with another 
commercial vaccine, in a Greek swine farm.  

Materials and Methods 
The study took place in a Greek farrow to finish herd with 1,000 sows. The study began in June 2016, when 500 piglets 
were vaccinated with Hyogen® (group 1) and 500 piglets with Vaccine A (group 2). Per request of the farmer in both 
groups one shot of the vaccines was administered in 7th and 21st day of life, with 1 and 2mL per injection for groups 1 and 
2, respectively. Pig’ lungs were examined at slaughter for EP-like lesions by using a Ceva Lung Program methodology 
and their carcasses were weighed separately.  

Results  
In total 670 lungs and carcasses were evaluated and weighed, respectively (group 1: 306 and group 2: 364). Lungs from 
animals belonging to group 1 were 0.66 times less likely (P = 0.024; Logistic Regression Model) to have any EP-like 
lesions compared to lungs from animals belonging to group 2. Also, the percentage of affected lung parenchyma was on 
average 1.98 less (P<0.001; Generalized Linear Model) for animals vaccinated with Hyogen® compared to Vaccine A. 
Regarding carcass weight, animals from group 1 weighed on average 810 gr more compared to animals from group 2, 
however, this difference was not statistically significant (P = 0.37; Linear Regression Model). All results were adjusted for 
slaughter age-effect.  

Conclusion 
In conclusion, under the conditions of the present study, animals vaccinated with Hyogen® had lower frequency and 
severity of EP-like lesions and better growth performance compared to animals vaccinated with Vaccine A.  

Keywords: Mycoplasma hyopneumoniae, vaccination, Hyogen® 
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Introduction  
Actinobacillus pleuropneumoniae is the causative agent of Porcine Pleuropneumonia (PP), distributed worldwide and 
responsible for considerable economic losses in the pig industry. An increase of new cases is reported from Germany 
and Austria. The aim of this study was to compare Coglapix® vaccinated fattening pigs to unvaccinated pigs from one 
farm in terms of antibiotic consumption, lung health and mortality.  

Materials and Methods  
A fattening farm located in Austria, housing 1,000 pigs from one origin with the history of respiratory problems and a 
relatively high consumption of antibiotics was seleected for the trial. In June 2017 a group of pigs (n=288) was evaluated 
in terms of antibiotic consumption, slaughter lung health according to Ceva Lung Scoring Methodology and mortality. 
Other batch of pigs (n=130) was vaccinated with Coglapix® according to manufacturer guidelines, and the same 
parameters were evaluated and compared.  

Results  
Antibiotic consumption of the unvaccinated group was calculated at 12.26 g per pig housed whereas for vaccinated group, 
it was 0.07 gr. Mortality was 1.04 % and 0.77 % (P>0.05) for the first and the second group, respectively. At slaughter, 
lungs of unvaccinated animals had significantly higher (P<0.05) frequency of dorsocaudal pleurisy compared to lungs of 
vaccinated animals, with 48 % (n = 121) and 2 % (n = 99) affected lungs and APP-Index of 1.19 and 0.05, respectively. 
Pneumonia was observed in 31 % of the lungs from unvaccinated pigs and in 30 % of vaccinated ones, with an EP-index 
of 0.67 and 0.43, respectively.  

Conclusion 
During this field trial it was shown that Coglapix® is highly efficient in controlling PP. Vaccinated pigs performed better 
than the unvaccinated in terms of lung health and mortality. Furthermore the vaccinated group had a much lower 
consumption of antibiotics, highly suggesting that vaccination is superior to antibiotics in preserving lung health of 
fattening pigs affected by PP.  

Keywords: Actinobacillus pleuropneumoniae, vaccination, antibiotics 



 

 801

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-207 

Differences in the performance of fattening pigs after vaccination with three different 
one-shot vaccines against Mycoplasma hyopneumoniae 
 
David Espigares1, Pablo Del-Carmen1, Maria-Teresa Lasierra1, Marla Carmona1, Sonia Cárceles1, Roman Krejci*2 
1 Technical Service, Ceva Salud Animal, Barcelona, Spain 
2 Swine Technical Service, Ceva Sante Animale, Libourne, France 
*Corresponding Author: roman.krejci@ceva.com 
 

Introduction 
Vaccination against Mycoplasma hyopneumoniae has become an efficient tool to control and reduce economic losses 
associated with Enzootic Pneumonia (EP). The aim of this field trial was to test three different commercial vaccines 
against M. hyopneumoniae (Mh).  

Materials and Methods 
The field trial was performed in 2016 in a 5,000 sows farm and 55,600 animals of 27 batches were included. A total of 14 
batches were vaccinated with Hyogen® Ceva, 9 batches were vaccinated with Vaccine B (Mh) and 4 batches with 
Vaccine C (PCV2+Mh RTU). Production parameters and lung lesion scores using Ceva Lung Program were collected. 
The economic balance in the 3 groups was calculated using Respinomics®app.  

Results 
The performance in the different groups was as follows: batches vaccinated with Hyogen® had FCR 2.293 points and 
ADG 668 gr.; batches vaccinated with vaccine B had FCR 2.406 and ADG 631 gr.; and batches vaccinated with vaccine 
C had FCR 2.367 and ADG 627 gr. The differences between the Hyogen® group and groups B and C were statistically 
significant both for FCR and for ADG (P<0.05). Hyogen® group showed the percentage of lungs with Ep-like lesions of 
45.21 %, and the average affected lung surface of 3.01 %. The percentage of lungs with EP-like lesions in group B was 
48.55 %, and the affected surface 4.21 %. In group C the lungs with EP-like lesions was 53.21 % and the affected 
surface 5.67 %. The economic analysis of the three groups showed a higher net profit in the Hyogen® group of 1.65€ and 
2.48 €/animal compared with Vaccine B and Vaccine C groups respectively.  

Conclusion 
In this field trial, Hyogen® improved FCR and ADG better than other tested Mhyo vaccines, and in consequence provided 
a higher profit. Thus, vaccination with Hyogen® could contribute better than those vaccines to reduce the economic 
impact of enzootic pneumonia.  

Keywords: Mycoplasma hyopneumoniae, vaccination, profitability 
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Introduction  
Vaccination against Mycoplasma hyopneumoniae (Mh) is a common tool used for the prevention and control of Enzootic 
pneumonia (EP). Lung scoring at the slaughterhouse is a common and valuable method to assess the efficacy of 
vaccination. The aim of this study was to compare the impact of five different one-shot Mh vaccines including Hyogen® 
(Ceva).  

Materials and Methods  
Between October 2016 and November 2017 a total of 548 batches within 81,507 lungs from different farms in Spain were 
scored at the slaughterhouse for Enzootic pneumonia (EP)-like lesions using Ceva Lung Program (CLP) scoring 
methodology described previously. Prevalence and extension of dorsocaudal pleurisy (Actinobacillus 
pleuropneumoniae-like lesions) were also recorded. For each batch the indicators of EP-like lesions and APPI index were 
calculated, using CLP app.  

Results  
Lungs from unvaccinated pigs showed statistically more lung lesions than lungs from vaccinated pigs. The percentage of 
affected lungs with EP-like lesions was 59.04 % vs 43.48 % (P<0.001), the percentage of affected surface out of all lungs 
was 5.11 % vs 2.98 % (P<0.001), and APPI index 0.34 vs 0.37 (P<0.001) in vaccinated vs non-vaccinated batches 
respectively. Lungs from farms vaccinated with Hyogen® showed statistically lower percentage of affected lungs with 
EP-like lesions than the rest of vaccines, 37.96 % vs 52.92 % (P<0.001), and less percentage of affected surface out of 
all lungs 2.08 % vs 4.53 % than in the other groups (P<0.001). The APPI index was also statistically significantly lower 
0.33 in Hyogen® group vs 0.36 in the rest of batches (P<0.05).  

Conclusion  
Vaccination of piglets against Mh reduced the prevalence and severity of EP-like lesions. Lungs from farms vaccinated 
with Hyogen® showed less EP-like lesions, pleurisy and had lower APPI index than lungs from farms vaccinated with 
other vaccines or from non vaccinated farms. The results in this survey showed that Hyogen® is a more effective vaccine 
to control Enzootic pneumonia than the rest of the vaccines evaluated.  

Keywords: enzootic pneumonia, lung lesions 
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Introduction 
Lawsonia (L.) intracellularis is a microaerophilic intestinal obligate intracellular bacterium causing proliferative hemorrhagic 
enteropathy (PHE) and proliferative intestinal adenomatosis (PIA) resulting in diarrhea, a rough hair coat, anorexia, and growth 
retardation in finisher and grower pigs. The subclinical form of PHE has not been easily recognized recently, which can be 
developed as subacute or chronic at any moment under stressful condition. It is one of the most important diseases in pig 
industry worldwide. Up to now, antimicrobial therapy remains the only treatment available. Tiamulin, tylosin, lincomycin, and 
chlortetracycline have been commonly recommended and used in the field and oxytetracycline, valnemulin, doxycycline, 
josamycine, and leucomycin were also known as effective according to field experiences, not from the exact in vitro 
antimicrobial susceptibility testing (AST). However, AST could not be easily performed for L. intracellularis because it requires 
complicated cell culture system and particular atmosphere for its growth and proliferation. In the last two decades, in vitro AST 
have been performed on ten field isolates from pigs in North America, three in United Kingdom, and two in, South Korea.  

Materials and Methods 
Four Lawsonia intracellularis field isolates in Korea and the antimicrobial susceptibility patterns were tested against 13 
antimicrobial agents by investigating the minimum inhibitory concentration.  

Results  
Enrofloxacin, colistin and tylvalosin showed higher antimicrobial activity than others inhibiting all isolates at low concentrations. 
The susceptibility testing of the other antimicrobial agents presented resistance or intermediate resistance. Florfenicol and 
lincomycin showed the highest antimicrobial resistance among them. It is noteworthy to see the resistance patterns of 
macrolides and lincosamides that have long been treatment options against L. intracellularis infection in Korean pig farms.  

Conclusion  
High resistance to antimicrobials of recent L. intracellularis isolates in Korea leads to the conclusion that antibiotics should be 
prescribed properly and cautiously. Based on changes in antibiotic resistance or susceptibility patterns of commonly used 
antibiotics in pigs and the increased focus on reducing antibiotic use, a variety of other preventive measures, including 
vaccines, good hygiene, nutrition, and environmental improvement are needed to protect pigs against this pathogen.  

Keywords: antimicrobial susceptibility, Lawsonia intracellularis, minimum inhibitory concentration, porcine proliferative 
hemorrhagic enteropathy 
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Introduction  
Salmonella species are gram-negative bacteria, containing more than 2,600 serotypes. Among them, S. Choleraesuis 
and S. Typhimurium are the major pathogens in swine. Besides, there are many serotypes cause diseases when pigs are 
infected with immunosuppressive diseases. Nowadays, multidrug-resistant Salmonella have become more and more 
common. Hence, the objective of this paper is to survey the serotypes distribution and antimicrobial susceptibility to 
establish treatment guidelines for clinical veterinarians. 

Materials and Methods  
In this study, 587 strains of Salmonella were isolated from diseased swine which were sent to the Animal Disease 
Diagnostic Center of National Chiayi University in Taiwan, China, from 2011 to 2017. The serotypes were identified using 
pulsed-field gel electrophoresis and the minimum inhibitory concentration (MIC) test was performed according to Clinical 
and Laboratory Standards Institute operating rules. 

Results  
According to this analysis, S. Typhimurium, S. Choleraesuis and S. Derby were the most common serotypes. Other 
serotypes include S. Schwarzengrund, S. Newport, S. Livingstone etc. The results of antimicrobial susceptibility testing of 
the 587 strains isolated from swine were as follow. 89.6 % of Salmonella isolates were found to be resistant to amoxicillin, 
64.4 % to nalixidic acid, 66.3 % to flumequine, 40.7 % to enrofloxacin, 40.7 % to ciprofloxacin, 85.2 % to oxytetracycline, 
83.1 % to doxycycline, 78.4 % to sulfamethoxazole-trimethoprim, 92.3 % to florfenicol, 53.3 % to gentamicin and 26.2 % 
to colistin, respectively. Based on the result, it showed that the predominant serotypes in Taiwan, China, were similar to 
the other countries.  

Conclusion  
Multidrug-resistant Salmonella were isolated from diseased swine in this study. Therefore, clinical veterinarians should 
only select and use antimicrobial drugs effective to reduce the occurrence of drug resistance in bacteria.  

Keywords: antimicrobial susceptibility, serotypes, Salmonella 
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Introduction  
Streptococcus suis is an encapsulated, gram positive bacteria. It is an important pathogen of pigs worldwide. Twentynine 
serotypes have been identified based on their capsular antigen. There are few study of serotype distribution and 
antimicrobial susceptibility of S. suis in Taiwan, China.  

Materials and Methods  
In this study, 164 strains of S. suis were isolated from diseased pigs which were sent to the Animal Disease Diagnostic 
Center from 2013 to 2017. Serotyping of these isolations were performed by PCR. The antimicrobial susceptibility testing 
was performed according to Clinical and Laboratory Standards Institute. The following antibiotics were selected for 
antimicrobial susceptibility test: amoxicillin, cefazolin, ceftiofur, doxycycline, enrofloxacin, erythromycin, florfenicol, 
gentamicin, lincomycin, lincospectin, oxytetracycline, penicillin G, sulfamethoxazole-trimethoprim, tiamulin, tylosin and 
vancomycin. 

Results   
Isolated serotypes in the study are mainly serotype 1, 2, 3, 7, 8, 9 and other untypable serotypes, with isolation rates 16 
%, 12 %, 14 %, 11 %, 10 %, 8 % and 29 % respectively. Most of serotypes isolated from brain, lung and joint are 
serotype 7, 2 and 1. The percentage of antibiotics susceptibility of these isolations for amoxicillin, cefazolin, ceftiofur, 
doxycycline, enrofloxacin, erythromycin, florfenicol, gentamicin, lincomycin, lincospectin, oxytetracycline, penicillin G, 
sulfamethoxazole- trimethoprim, tiamulin, tylosin and vancomycin were 99 %, 95 %, 98 %, 70 %, 70 %, 13 %, 87 %, 82 %, 
8 %, 53 %, 19 %, 76 %, 74 %, 61 %, 9 % and 99 % respectively.  

Conclusion 
Together, serotype 1 is found to be the major pathogenic serotype in Taiwan, China, based on our study. Moreover, 
isolation rate of other serotype in Taiwan, China, has gradually increased compare to other country.  

Keywords: antimicrobial susceptibility, Streptococcus suis, serotype 
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Introduction  
The objective of this study was to analyze the histopathological lung lesions in cases from different geographical areas of 
Colombia from 2014 to 2017 and to relate those lesions with molecular diagnosis for APP, A. suis, H. parasuis, S. suis.  

Results  
From a total 866 pig pathology cases analyzed 415 (48 %) corresponded to respiratory diseases. PCR diagnosis was 
conducted in 112 cases, of which 44 were sent for both molecular and histopathological diagnosis. The morphologic 
patterns or types of lung injury in the cases examined were as follows: Bronchointerstitial pneumonia (27 %), suppurative 
bronchopneumonia (24 %), suppurative bronchopneumonia (24 %), pleuritis (15 %), pleurobronchopneumonia (13 %), 
interstitial pneumonia (12 %), bronchiolitis (5 %) and abscedative bronchopneumonia (4 %). Compatible lesions with M. 
hyopneumoniae were described in 142 cases, H. parasuis (140), P. multocida (143), S. suis (83), A. suis (82), APP (82) 
PRRS (34), PCV2 (77), SIV (10). From 112 PCR cases studied the positive results were presented as follows: 38-H. 
parasuis, 6-APP, 5-coinfection APP and H. parasuis, 4-S. suis, 1-H.parasuis and S. suis, 3-H. parasuis and S. suis, and 
55 (49 %) cases were negative. Interestingly, H. parasuis, was found in all the productive stages of the pig (growing and 
finishing) but the highest number of cases were detected in the nursery (21), followed by finishing (7). The association 
between the histopathological and molecular diagnosis, from 44 positive cases examined by both methods, was only 31 
(71%). 

Conclusion  
As Conclusion, it was found that the production phases most affected by respiratory diseases were nursery and finishing 
and the most common lesions patterns detected were suppurative bronchopneumonia, pleuritis, and bronchointerstitial 
pneumonia. The most common histopathological findings were compatible with P. multocida, H. parasuis and M. 
hyopneumoniae. The most common agents detected by PCR were H. parasuis and APP. It was noticed that PCR 
revealed the presentation of H. parasuis and APP early in nursery piglets. Finally, in the finishing the morphologic 
diagnosis was associated in a 71 % of cases with the PCR results.  

Keywords: porcine respiratory complex, pneumonia, swine pneumonia, swine lung histopathology 
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Introduction 
Actinobacillus pleuropneumoniae (AP) is the causative agent of porcine pleuropneumonia that results in high economic 
losses in swine industry worldwide. After infection, the host may suffer severe infection with peracute death or present 
normal without any clinical sign. The degree of disease severity is dependent on the serotype-related virulence has been 
recognized in many study. Besides, once the host overcomes pleuropneumonia, AP may still persist in lesions for a long 
time, and it must be controlled by medication. Therefore, serotyping and investigating antimicrobial resistance of AP in a 
region is important to unveil the detail information of pathogen and to control disease progress. 

Materials and Methods  
To investigate antimicrobial resistance and serotype of AP in Taiwan, China, 68 strains of AP were collected in the 
Animal Disease Diagnostic Center of National Chiayi University from 2012 to 2017. The method of serotyping was to use 
the polymerase chain reaction (PCR), and the minimum inhibitory concentrations (MIC) of 14 antimicrobial agents were 
determined by performing broth microdilution test according to the guidelines of Clinical and Laboratory Standards 
Institute (CLSI).The serotype of 68 AP isolates included 1 (60.3%), 5 (26.5 %), 2 (10.3%), and untypable (2.9%).  

Results  
Regarding antimicrobial resistance outcomes, it could be found that AP were resistant to erythromycin (100 %), followed 
by amoxicillin (99.9%), tetracycline (94.1%), trimethoprim/sulfamethoxazole (82.4%), doxycycline (72.1%), eEnrofloxacin 
(51.5%), florfenicol (48.5%), tiamulin (19.1%), ceftiofur (8.8 %), and tilmicosin (4.4%). 

Conclusion: 
Based on the results, serotype 1 is the predominant type in Taiwan, China, of this study. Besides, it can also be found 
that AP has already had severely resistances to several antimicrobial agents. Thus, the agents which have much 
susceptible to AP are recommended to treat porcine pleuropneumonia, such as tiamulin, ceftiofur, and tilmicosin. To sum 
up, if we understand more detail information of a disease and its pathogen, we can have more methods to control the 
disease; hence, we should constantly monitor serotype and antimicrobial resistance of AP in a region. 

Keywords: antimicrobial resistance, serotype, Actinobacillus pleuropneumoniae 
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Introduction  
Streptococcus suis (S. suis) is a major swine pathogen that is responsible for severe economic losses in the porcine 
industry, is also a severe threat to human health. Triggering receptor expressed on myeloid cells-1 (TREM-1) is an 
activating receptor expressed on myeloid cells that belongs to the Ig superfamily, and it could be induced at high levels 
on neutrophils and monocytes and further amplified Toll-like receptor-initiated responses against microbial challenges, 
potentiating the secretion of proinflammatory chemokines and cytokines with the help of the DAP12 adaptor protein in 
response to bacterial and fungal infections. Our previous study indicated that TREM-1 was upregulated in swine spleen 
cells in response to S. Suis infection. The role of TREM-1 signaling in enhancement of the proinflammatory response 
promoted us to examine its effect on the outcome of S. suis infection, and the exact signal for TREM-1 recognization 
remains to be identified.  

Materials and Methods 
On the experimental infections of mice, recombinant extracellular domain of TREM-1 (rTREM-1) and an agonistic 
TREM-1 antibody were used to inhibit and activate TREM-1 signaling to evaluate its role in neutrophil activation, 
pathogen clearance, pro inflammatory cytokine response, and the outcome of highly pathogenic S. Suis infection.  

Results  
The results indicated that the TREM-1-mediated innate immune response played an essential role in the activation of 
neutrophils and S. suis clearance, which further reduced severe inflammation and finally benefited the outcome of the 
infection. In addition, TREM-1 signaling also contributed to severe inflammatory response. Therefore, blocking TREM-1 
signaling could still be a target for the treatment of STSLS in the presence of antibiotics. Besides, we further identified 
actin as a TREM-1-interacting protein by Co-IP and LC-MS/MS and found that recombinant actin could interact with 
rTREM-1 directly by Pull-down. Additionally, recombinant actin could enhance the inflammatory response of 
macrophages from wt mice but not from trem1-/- mice, and the enhancement could be inhibited by LP17 (a TREM-1 
inhibitor) in a dose-dependent manner. 

Conclusion  
In conclusion, the present study demonstrated the role of TREM-1 during S. suis infection and further characterized this 
important signaling for inflammatory response..  

Keywords: Streptococcus suis (S. suis), actin, ligand, triggering receptor expressed on myeloid cells-1 
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Potential of Streptococcus suis containing mutant SLY(P353L) as a live vaccine strain 
 
Lan Lin1, Weihua Lv1, Lei Xu2, Hui Wang1, Anding Zhang*1 
1 State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University. Wuhan, 
Hubei, 430070, China 
2 Key Laboratory of Preventive Veterinary Medicine in Hubei Province, The Cooperative Innovation Center for Sustainable 
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*Corresponding Author: andye8019@mail.hzau.edu.cn 
 

Introduction 
Streptococcus suis is a major swine pathogen that is responsible for severe economic losses in the porcine industry and 
represents a significant threat to human health. Vaccine is a good tool for controlling the disease, thus, development a 
highly safe and effective vaccine is very attractive.  

Materials and Methods 
Suilysin is an important protective antigen of Streptococcus suis, however, it is also a pore-forming toxin, which leads it 
hard to develop to be a vaccine. Recently, the analysis of the structure of the protein indicated that mutation 353 site from 
Proline to Leucine (P353L) would be less-toxic, and the latter study indicated that the recombinant mutant Suilysin could 
be used as a subunit vaccine. Therefore, the present study further consider the potential of Streptococcus suis containing 
mutation SLY (P353L) as a live vaccine strain.  

Results 
Here, we have successfully generated Streptococcus suis strain containg sly (P353L), which could express considerable 
mutant suilysin without cytotoxicity by western blot and hemolytic test. Infection of THP-1 cells of msly (P353L) strain 
showed no cytotoxicity while the original WT strain SC-19 showed 70 % cell death after incubation for 2 hours. The 
experimental infection of mouse indicated that the strain could not cause any death while WT strain caused 100% 
mortality, which indicated that the strain was safe for used as a live vaccine strain. Furthermore, immunization with the 
msly (P353L) strain at 8*10^7CFU per mouse could induce high level of antibody for SLY by ELISA, and conferred 100 % 
protection against lethal challenge of WT strain at 1*109 CFU per mouse, while immunization with control PBS could not 
provide any protection.  

Conclusion 
Therefore, the present study indicated that msly (P353L) strain could be used as a attenuated vaccine.  

Keywords: Streptococcus suis, live vaccine, Suilysin 
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Introduction  
Lawsonia intracellularis is an obligate intracellular, Gram-negative bacterium that is very difficult to isolate and cultivate. L. 
intracellularis is the causative agent of proliferative enteropathy, which is one of the most important enteric bacterial 
diseases in grower and finisher pigs. The goals of this study were to isolate South American strains of L. intracellularis 
and to determine the in vitro antimicrobial activity against these isolates. 

Materials and Methods  
The isolation of L. intracellularis strains was performed using intestinal fragments of animals that died from the acute form 
of proliferative enteropathy. Samples were cultivated in McCoy cell culture with antibiotics (gentamicin and vancomycin) 
and L. intracellularis growth was confirmed weekly by immunocytochemistry. The minimum inhibitory concentration (MIC) 
was defined as the antimicrobial activity that inhibited 99% of L. intracellularis growth in cell culture as compared to the 
control (antimicrobial-free). Two strains from different outbreaks in Brazil were isolated and established in cell culture. 
Tested antimicrobials included chlortetracycline, lincomycin, tiamulin, tylosin and valnemulin. Each antimicrobial was 
evaluated for both intracellular and extracellular activity. The final concentrations of tested antimicrobials ranged from 
0.125 to 128 �g/mL in two-fold dilutions.  

Results  
The pleuromutilin group (valnemulin and tiamulin) were the most active against tested L. intracellularis strains with MICs 
of 0.125 and 2 �g/mL, intracellular and extracellular respectively. Tylosin showed more variation between strains with 
intermediate activity in intracellular assay with MICs of 2 and 8 �g/mL and low activity in extracellular assay with MICs of 
16 and >128 �g/mL, for each L. intracellularis strain respectively. Chlortetracycline had variable results with intermediate 
and low activity and MICs of 8 and 64 �g/mL for intracellular and extracellular assays, respectively. Both strains of L. 
intracellularis showed the lowest activity to lincomycin with MICs higher than 128 �g/mL (intracellular and extracellular 
assay).

Conclusion  
This is the first report of L. intracellularis isolation in Latin America and first characterization of their antimicrobial 
susceptibility patterns. 

Keywords: antimicrobial susceptibility, proliferative enteropathy, Lawsonia intracellularis, MIC, Brazil 
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Performance evaluation of pigs vaccinated with Porcilis Ileitis® with or without added 
antibiotic treatment 
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Guedes4, Feronato Cesar5 
1 Merck Animal Health 
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3 Akei Animal Research, Brazil 
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Introduction  
The goal of this study was to compare, under commercial conditions, the effect of ileitis vaccination on various pig 
performance parameters, with or without the concurrent use of antibiotics (ATB).  

Materials and Methods  
A total of 3,027, 22 day old piglets were randomly assigned to: T1 – Vaccinated (VAC), without ATB; T2 – Non-VAC, 
without ATB; T3 - VAC, with ATB; T4 – Non-VAC, with ATB. Pigs were followed until 168 days of age. All T1 and T3 
animals were vaccinated IM with 2mL Porcilis® Ileitis at 22 days of age. T3 and T4 animals received 400ppm Amoxicillin, 
300ppm Colistin and 100ppm Tiamulin (22-29 days of age); 150ppm Tiamulin and 400ppm Chlortetracycline (30-62 days); 
and 55ppm Lincomycin, 55 ppm Spectinomycin and 300ppm Doxycycline (63-84 and 112-130 days).  

Results  
During nursery phase (22-62 days), performance was not different between treatments, but ATB groups T3 and T4 had 
numerically lower mortality compared to non-ATB groups T1 and T2. In the grower-finisher phase, non-treated group T2 
had lowest daily weight gain (T1 0.98ab, T2 0.96b, T3 1.01a and T4 0.99a Kg/d; different suffixes indicate P<0.05), 
combined with the highest mortality rate (T1 2.51 %a, T2 5.01 %b, T3 3.14 %ab and T4 3.81 %ab) and ileitis occurrence 
(T1, T3 and T4 compared to T2). Carcass weight was higher in all treated groups compared to untreated group T2 (T1 
90.32c, T2 89.28d, T3 92.1a and T4 91.47b Kg, resp.). The percent lean meat was highest in the VAC-only group T1 and 
lowest in the ATB-only group T4 (T1 62.23a, T2 61.59b, T3 61.81ab and T4 61.05c). Final profit per animal was numerically 
lowest for the two ATB groups (T1 $8.06, T2 $7.59, T3 $8.70, T4 $8.33).  

Conclusion 
Porcilis Ileitis vaccination with or without ATB was effective for all productivity parameters measured. Vaccination alone 
had a beneficial effect on mortality, percent lean meat and final profit per animal. Therefore, Porcilis Ileitis is an excellent 
alternative to ATB to reduce ileitis.  

Keywords: diarrhea, gut, immunization, Lawsonia 
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Biofilm formation by Streptococcus suis isolated from piglets 
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Introduction  
Streptococcus suis is a swine pathogen and also a zoonotic agent. The formation of biofilm allows to Streptococcus suis 
to become persist colonizers. Biofilms are microbial sessile communities characterized by bacterium that are adhered to 
biotic or abiotic surfaces. Biofilms are the most common mode of bacterial growth in nature and are also important in 
clinical infections, especially due to the high antibiotic resistance associated with them. The purpose of this study was to 
investigate biofilm production in Streptococcus suis isolated from piglets. 

Materials and Methods  
The material consisted of sixteen samples collected from piglets. The samples were cultured on the blood agar medium. 
After 48 h incubation, the cultures on the mediums were evaluated morphologically and microscopic preparations were 
stained by Gram method. Biofilm formation was assessed in 96-well pollystyrene tissue culture microplates. The 
Streptococcus isolates were inoculated into BHI and incubated at 37°C. Subsequently 200 μl wee inoculated per well, 
the tissue culture plates were incubated at 37°C. After incubation content of each well was gently removed by tapping the 
plates. The wells were washed three times with PBC pH 7.2 to remove free floating planktonic bacteria.Biofilm were 
stained with crystal violet 0.1%. Optical density of stained adherent bacteria was determined with a micro ELISA reader at 
492 nm. Experiment was performed in duplicate and repeated three times.  

Results  
Out of the fourteen Streptococcus isolates, 87.5% produced biofilm.  

Conclusion  
Bacterial adhesion and biofilm formation are very important concepts in bacterial disease and control and eventually lead 
to a better understanding of how to eradicate S. suis growing as biofilms with antibiotic therapy. 

Keywords: biofilmm, Streptococcus suis, piglets 
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Streptococcus suis serotypes 2 and 9 detection by means of PCR, sampling porcine tonsils 
and saliva under farm conditions 
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Introduction  
Streptococcus suis infections are important indications for antimicrobial treatment in pigs. To control S. suis infections, it 
will be helpful to develop a practical test to assign a S. suis-status to farms. In this research we addressed the following 
questions: Can qPCR be used for detection of S. suis serotype 9 infection in life pigs in the field? What is the sensitivity of 
a convenient sampling method (saliva-swabs) compared to tonsil-brushing under field conditions? What is the effect of 
enrichment in the culture procedure prior to qPCR on sensitivity? 

Materials and Methods  
On two farms 60 piglets (Farm A: 15x6 weeks, 45x9 weeks; Farm B: 60x9 weeks old) were sampled. Farm B reported 
episodes of clinical S. suis infections, Farm A did not. Per piglet 4 samples were taken: Tonsil-brush; Tonsil-brush, 
enriched in Todd-Hewitt-medium (eTH); Saliva-swab; Saliva-swab, eTH. All samples were tested by a previously 
validated qPCR for serotypes 2 and 9 (Dekker et al., 2016). 

Results  
Whereas the estimated serotype 2 prevalence was 0% in both farms, serotype 9 was found in both; in Farm A 98% 
(95%CI:95-100%) and in Farm B 32% (95%CI:20-43%) of the animals tested positive. Serotype 9 positive test results 
were observed in tonsil-samples of 74 and in saliva-samples of 63 piglets. Tonsil- and saliva-samples test results showed 
substantial correlation, especially for enriched samples (Kappa=0.71). Enrichment resulted in a 5-fold (saliva) or 10-fold 
(tonsil) increase in number of positives.  

Conclusion  
Although Farm A never reported clinical signs due to S. suis serotype 9, the estimated prevalence was significantly higher 
than on Farm B. Current ongoing research suggests that this may be explained by differences in pathogenicity between 
serotype 9 strains. Saliva-swabs (eTH) could be an effective sampling method for assessing S. suis serotype 9 farm 
status.  

Keywords: Steptococcus suis, PCR, tonsil, saliva 
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Modelling effectiveness of herd level Suiseng® vaccination against neonatal diarrhea 
caused by enterotoxigenic E. coli in Thai intensive pig farming 
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Introduction  
The change in herd health performance and reduction of economic losses resulting from an innovative combined vaccine 
(Suiseng®) was evaluated under Thai commercial facilities. 

Materials and Methods  
In July 2017, this study was conducted according to a randomized and semi-blinded design in farrow-to-wean pig herd 
with colibacillosis, located in Suphan Buri province, Thailand. Two consecutive batches of 26 sows were divided into two 
groups. Sows from the first batch were randomly distributed into Group A and B: Group A sows (n =13) were vaccinated 
with two 2 mL dose at 6 and 3 weeks before farrowing; the remaining sows (n =13) were primed and boosted with normal 
saline solution served as control. Repeated examination of Suiseng® should be done in the second batch raised under 
the different conditions (Group B). Vaccinated sows were monitored for adverse reaction effects for the next 48 hours 
post vaccination. The overall average values for average daily gain (ADG) and piglet production were analyzed using 
statistical program for comparison on a group basis. The benefit of vaccine investment and the cost of vaccination were 
recorded throughout this experiment to measure ROI. None of vaccinated sows in two batches displayed adverse effects 
on their performance.  

Results  
This study manifested vaccination against E. coli resulted in significantly lower the pig with diarrhea (Group A, B: 
Suiseng® 2.96%, 0% versus control 7.52%, 11.11%; P<0.05) and mortality linked to E. coli infection (Group A, B: 
Suiseng® 2.96%, 0% versus control 7.52%, 11.11%; P<0.05) compared with non-vaccinated group. An increase of 0.77 
and 0.92 total pig weaned per litter and ADG up to 0.48 and 14.77 g per day were observed in Group A and B, 
respectively. Vaccination with Suiseng® in two groups improved farm performance and results in ROI of 123.03% (Group 
A) and of 297.78% (Group B) for herds.  

Conclusion  
This comparative study highlights piglets from Suiseng® vaccinated sows have a better health status and more consistent 
ADG and it can protect their offspring against E. coli infection throughout the lactating phase better than unvaccinated 
group. Consequently, achieving good levels of herd through vaccination plans for sows is the first step to prevent 
neonatal diarrhea.  

Keywords: Enterotoxigenic E. coli, neonatal diarrhea, return on investment, colibacillosis 
 



 

 815

Ba
cte

rio
log

y &
 B

ac
ter

ial
 D

ise
as

es
 

-227 

Surface protein VtaA2 from Haemophilus parasuis promotes adhesion when expressed in 
Escherichia coli 
 
L. García-Rodriguez and V. Aragon 
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*Corresponding author: virginia.aragon@irta.cat 
 

Introduction 
VtaA2 from Haemophilus parasuis was expressed in Escherichia coli in order to study its biological functionality. 
Haemophilus parasuis is part of the microbiota of the upper respiratory tract in swine. However, virulent strains can cause 
a systemic disease known as Glässer’s disease. Several virulence factors have been described in H. parasuis, including 
the virulence-associated trimeric autotransporters or VtaA. In the present work, the function of one VtaA, VtaA2, was 
studied. VtaA2, together with other VtaA, have been associated with virulent strains of H. parasuis.  

Materials and Methods 
To determine the biological function, vtaA2 was cloned with its native promotor region in E. coli, and the transformed E. 
coli was used to perform several in vitro assays, such as biofilm formation, cell adhesion and serum resistance. To 
analyse biofilm formation ability, a microtiter plate assay was used. The ability to form biofilm was tested on plastic, mucin, 
BSA, fibronectin, collagen and plasma. Cell adhesion experiments were performed with the epithelial cell line A549 
(adenocarcinomic human alveolar basal epithelial cells). Serum resistance was assayed with rabbit serum.  

Results 
A role of VtaA2 in attachment and biofilm formation on plastic, mucin, BSA, fibronectin and collagen was detected. As 
other H. parasuis VtaA, VtaA2 has collagen domains in its passenger domain. In order to examine the involvement of the 
collagen domains of VtaA2, a recombinant vtaA2 without the central fragment that encoded the collagen domains was 
obtained, named vtaA2OL, and was studied in the same E. coli background as VtaA2. Although VtaA2OL showed similar 
capacity like VtaA2 to adhere to plastic, mucin, BSA, fibronectin and plasma, a reduced capacity to attach to collagen by 
VtaA2OL was observed, suggesting that the collagen domains of VtaA2 are essential for collagen attachment. No 
function in cell adhesion and serum resistance was detected for VtaA2.  

Conclusion 
In summary, these results indicate that VtaA2 plays a role in attachment and biofilm formation, and that the adhesion to 
collagen, a component of extracellular matrix, is affected when collagen regions of VtaA2 are removed.  

Keywords: bacterial adhesion, Glässer’s disease, collagen 
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Introduction  
Parasitic infections are constant companions of pig production, irrespective of the manner of holding. Disappearance of 
flow and disease of pigs caused by the presence of the agent, susceptible hosts and the environment condition. Free 
range farming, which greatly resembles the extensive breeding condition is relatively common especially in northwest of 
Serbia. This swine are usualy live at pack of several dozen animals kept on the free grazing areas and forests with rich 
with acorns, nuts and other nutrients that swine eat. This area are usually near by water because swine like to wallow in 
mud. At this way they cleared yorself from ectoparasites. That way of life enable permaent contact betwen wild swine and 
intermediate hosts of parasitic infections, and induced usually presence of parasites.  

Results  
During period 2015-2016 we perform examination of 12 packs, using feces samples which we examination with standard 
coprological methods. During examination we established next patrasites species: Metastrongylus spp.(59%), Ascaris 
suum (31%), Oesophagostomum sp./Globocephalus sp. (12%), Physocephalus sexalatus (7%), Trichuris suis (7%), 
Hyostrongylus rubidus (4%) and Macracanthorhynchus hirudinaceus (1,9%). 

Conclusion  
With free range swine breeding the most important but least feasible preventive measure is keeping them separate 
different categories of animals. Preferably avoid contaminated pastures and considering the longevity of rain worm (live 
2-7 years) it is also difficult to achieve and to avoid mixing of wild and domestic pigs as the peak even harder. The most 
effective preventive dehelmintization are autumn that is performed 3-4 weeks after withdrawal from the pasture and 
spring with the expulsion of the stall.  

Keywords: swine, free range breeding 
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Multi-locus sequence typing of brachyspira hyodysenteriae isolates in Switzerland reveals 
two new genotypes 
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Introduction  
Brachyspira (B.) hyodysenteriae can cause swine dysentery (SD), leading to increased use of antimicrobials and 
economic losses. Control and eradication of SD require profound understanding of spread and transmission. Pig 
production in Switzerland is nearly 100% autochthon, which would facilitate control or eradication of SD.  
We aimed to generate data on strains circulating in Swiss pig herds by applying molecular typing methods to B. 
hyodysenteriae isolated from different pig herds and combining them with epidemiological data.  

Materials and Methods  
B. hyodysenteriae isolates obtained from a laboratory collection (SD cases, monitoring) and research projects were 
analysed by multi-locus sequence typing (MLST). Epidemiological data (place & date of sampling) were recorded.  

Results  
Fourty-seven isolates originating from 24 herds (1-8 isolates/ herd) sampled between 2010 and 2017 were analysed. The 
isolates belonged to sequence type (ST) ST6 (n = 3), ST66 (n = 12), and the two new STs ST196 (n = 30) and ST197 (n 
= 2). In one herd, two STs (ST66, ST196) were simultaneously present. Geographically, 16 of the 24 herds were located 
in eastern Switzerland, and they harboured B. hyodysenteriae of all the four identified STs. In herds from the middle and 
western parts of Switzerland, only ST196 (n = 7) and ST66 (n = 1) were present.  

Conclusion  
The low number of STs indicates a limited number of sources of B. hyodysenteriae in Switzerland that facilitate spread of 
the infection. In case of various sources, more STs would have been expected in the examined pig population. 
Furthermore, two new STs were described, whereof one was the predominant ST, potentially mirroring the closed Swiss 
pig population and its pathogens. However, further analyses of more herds and samples including their epidemiological 
background are needed to confirm the hypothesis of the limited number of sources and to identify these.  

Keywords: transmission, swine dysentery, molecular epidemiol 
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Introduction  
PCV2 vaccination is routine measure worldwide and different vaccination protocols are used. The aim of this study was to 
compare production parameters after using different protocols of PCV2 vaccination. 

Materials and Methods  
The study was conducted in a large Russian farrow to finish farm (4500 sows) (negative for PRRSV, M. hyopneumoniae 
and Aujeszky disease). Originally, piglets were vaccinated at 21 days of age with a commercial killed PCV1-2 chimeric 
virus vaccine as one-shot (2 mL).Piglets in group A (n = 2604) were vaccinated at 21 days of age with single dose (1 mL) 
ORF2 subunit vaccine (Ingelvac CircoFLEX®, Boehringer Ingelheim). Piglets in group B (n = 2603) were vaccinated at 21 
and 42 days of age as two shots (1 mL each) with killed PCV1-2 chimeric virus. Group C (n = 3909) were vaccinated 
according to original scheme. All groups were kept under same conditions in neighboring rooms of one barn. The 
Chi-square test was applied to analyze the results.  

Results 
Treatment group A: start weight 6.6±0.4 kg, total losses from 25 days age to slaughterhouse 4.07%, ADG in finishing 891 
g, final age 179±2 days, final live weight 117.2±1.3 kg. Treatment group B: start weight 7.4±0.6 kg, total losses from 25 
days age to slaughterhouse 4.63%, ADG in finishing 886 g, final age 182±2 days, final live weight 119.3±1.2 kg. Control 
group: start weight 7.6±0.2 kg, total losses from 26 days age to slaughterhouse 5.30%, ADG in finishing 853 g, final age 
190±2 days, final live weight 123.4±1.1 kg.  

Conclusion  
This study demonstrated no difference for total losses between pigs vaccinated with a one-shot and two-shot protocol 
with the PCV1-2 chimeric vaccine. Groups vaccinated with Ingelvac CircoFLEX (Group A) had significantly less (X2>3.84) 
mortality and total losses compared with control group. There was no significant difference vs. treatment group B. The 
total weight gain of pigs groups vaccinated with Ingelvac CircoFLEX was numerically higher than in other groups.  

Keywords: PCV2, vaccination, pigs, chimeric virus 
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Effect of an RNA particle porcine epidemic diarrhea vaccine on post-farrowing productivity 
in a field outbreak in Mexico 
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*Corresponding Author: rika.jolie@merck.com 
 

Introduction 
Porcine epidemic diarrhea virus (PEDV), in Mexico since 2014, causes high mortality and weight gain variability 
pre-weaning resulting in significant economic losses for pig producers. Pre-farrowing vaccination of sows has been used 
to mitigate these observations through transfer of maternal immunity in colostrum and milk to their pigs. The objective of 
this study was to evaluate pre-weaning productivity in piglets from sows that were vaccinated with an RNA particle (RP) 
PED vaccine based on the spike protein (MSD Animal Health, New Jersey, USA).  

Materials and Methods  
Around 10 months after a PEDV outbreak in 2015, a total of 72 sows were assigned to either vaccinated or control 
groups. One to more than 6 parity sows were vaccinated with an RP PEDV vaccine 14 days prior to farrowing. The 
following parameters were analyzed: total born, born alive, born dead, and weaned pigs per litter along with mortality and 
observed diarrhea. Data was analyzed under a completely random design in a 2x4 factorial model with treatment and 
parity as study factors.  

Results  
Sow vaccination significantly increased the number of pigs weaned per litter from 6.22 to 10.23 and also reduced 
pre-weaning mortality from 45.05% to 12.69%. Total pigs born, born alive and born dead were only numerically higher in 
vaccinated than control groups. Parity did not have an impact on any of the results. In the vaccinated group, none of the 
36 litters were culled because of diarrhea compared with 11 of 36 litters in the control group. Overall, vaccinated sows 
weaned 372 pigs while control sows weaned 222. Pigs from control sows were 5.65 times more likely to not be weaned 
than pigs from vaccinated sows.  

Conclusion  
Vaccination of sows with the RP PEDV vaccine 14 days pre-farrowing significantly reduced pre-weaning mortality and the 
increased number of pigs weaned per litter. Therefore, the RP PEDV vaccine can be considered a useful tool in 
minimizing losses in affected herds.  

Keywords: PED, RP vaccine, field efficacy, productivity 
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Introduction  
Scoring of lung lesions in slaughter pigs represent a major diagnostic method for evaluation of presence, incidence and 
severity of respiratory diseases in commercial pigs. The results are indicative for previous infections and can reflect the 
etiology. The aim of this survey was to collect the results of lung scoring performed in 4 Balkan countries to evaluate the 
prevalence and severity of lesions caused by Mycoplasma hyopmeumoniae (M. hyo.) and Actinobacillus pleuropneumoniae 
(APP).  

Materials and Methods  
Ceva Lung Program scoring methodology was implemented to score the lesions at the slaughterhouse. The results were 
collected from 4 Balkan countries; Serbia, Croatia, Slovenia and Bosnia and Herzegovina in the period from January 
2015 until November 2017. A total of 1765 lungs were scored from 12 farrow-to-finish farms and 6 two-site farms. The 
major parameter to evaluate the presence of M. hyo. lesions were the percentage of lungs with bronchopneumonia (BP) 
and/or with cranial pleurisy. The major parameters to evaluate APP lesions were the percentage of dorso-caudal pleurisy 
(DP) and APP index.  

Results  
The total number of scored lungs from Serbia was 783, from Croatia 728, from Bosnia and Hercegovina 153 and from 
Slovenia 101 with the average 98 lungs per farm. The average value of cranial pleurisy was 27.8% and BP was 61%. For 
DP the average value was 14.3% and APP index 0.36.  

Conclusion  
The results of lung scoring indicate a high rate of M. hyo. lesions, which is consistent with published data from other 
European countries. Seven out of 18 farms did not implement any vaccination program against M. hyo. The percentage 
of APP like lesions was lower than M. hyo. like lesions but on the other hand APP index higher than 0.125 indicate that 
there is big variance in APP prevalence among farms. None of the farms implemented vaccination. The results of this 
study suggest the need for implementation of more effective programs against M. hyo. and APP.  

Keywords: lung scoring, pig, Balkan region 
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Evaluation the immune effect of the same immune schedule in pseudorabies virus gE 
antibodies positive and negative pig farms 
 
Wenyao Lin*, Riming Gao, Qingqing Song, Yumei Liu, Feng Cang 
Jinyu Bio-technology Co., Ltd. 
*Corresponding Author: linwenyao@jinyubaoling.com.cn 
 

Introduction  
Outbreaks of pseudorabies virus (PRV) were reported across China since 2011. The objective of the study was to 
evaluate the immune effect of the same PRV immune schedule in pseudorabies virus gE antibodies positive and negative 
pig farms.  

Materials and Methods  
Two farrow-to-finish herds were selected: herd A with1, 000 sows (PRV gE antibodies positive) and herd B with 800 sows 
(PRV gE antibodies negative) .The two farms performed the same immune schedule with the same BarthaK-61 vaccine: 
Breeders herd were vaccinated 4 times a year by intramuscular, neonatal piglets were vaccinated by intranasal, piglets 
were vaccinated at 10 week and 13week by intramuscular. Each time per dose. 30 piglets were randomly selected for 
blood samples at 6, 8, 10, 12, 14 week from each farm. The blood samples were used to determine gE or gB antibodies 
by ELISA (IDEXX, USA).  

Results  
At 6,8,10,12,14 week, in herd A:the piglets seropositivity rate of gE antibodies were 80%, 86.67%, 60%, 10%, 10%, the 
seropositivity rate of gB antibodies were 100%, 100%, 70%, 30%, 20%. In herd B: the piglets seropositivity rate of gB 
antibodies were 100%, 86.67%, 40%, 100%, 100%.  

Conclusion  
According to the results, the pseudorabies virus positive and negative pig farms shouldn’t perform the same PRV immune 
schedule, for the maternally-derived antibodies in the positive farm are higher than the negative farm which can affect 
immune responses in piglets.  

Keywords: immune effect, pseudorabies virus, gE, positive, negative 
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Introduction 
Network analysis can be used to describe livestock contact and movement patterns to estimate the potential for disease 
spread. The aim of this study was to describe the contact structure of a two-mode directed network of service suppliers 
(SS) and porcine epidemic diarrhea (PED) case and control herds during early months of the Canadian outbreak.  

Materials and Methods 
The full network was divided into case and control directed networks to represent contact patterns with service suppliers 
based on farm questionnaire data between Dec 2013-Feb 2014. Service suppliers (SS) consisted of feed suppliers (FS), 
secondary herds (SH), deadstock sites (DS), abattoirs (A), animal transportation companies (ATC) and semen 
companies (SC). Secondary herds were any herds that did not participate in the study. The case network contained 60 
nodes (n = 9 case herds, n = 9 SH, n = 12 FS, n = 8 DS, n = 4 A, n = 14 ATC and n = 4 SC) with 358 connections and 
was made up of 2 components. The mean number of direct connections from case herds to SS was 3.7 (range: 2-8). The 
maximum number of direct and indirect connections among case herds and SS in a sequence was 31 (outgoing contact 
chain). This is important because if one node in the outgoing contact chain had PED, viral transmission could spread to 
the remaining nodes that are connected. The control network contained 98 nodes (n = 13 control herds; n = 25 SH, n = 
14 FS, n = 13 DS, n = 6 A, n = 22 ATC and n = 5 SC) with 407 connections and was made up of 3 components.  

Results 
The mean number of direct connections from control herds to SS was 5.1 (range: 2-8). The maximal number of direct and 
indirect connections from control herds and SS in a sequence was 20.  

Conclusion 
Therefore, the case network was made up of fewer components and had a higher level of connectivity, indicating that 
PED virus would spread quicker in this network compared to the control network.  

Keywords: network analysis, porcine epidemic diarrhea, feed suppliers, transportation, animal movement 
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Recombinase polymerase amplification assay for the rapid detection of porcine circovirus 3 
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Introduction 
The objective of this study was to develop a real-time recombinase polymerase amplification (rt-RPA) assay for the rapid 
detection of porcine circovirus 3 (PCV3).  

Materials and Methods 
Specific RPA primers and exo probes were designed for the cap gene of PCV3 within the conserved region of viral 
genome. The amplification was performed at 38 °C for 20 min. The rt-RPA was specific for PCV3, as there was no 
cross-reaction with other pathogens tested. Using the recombinant plasmid pUC57-PCV3 as template, the analytical 
sensitivity was 23 copies.  

Results 
Of the 186 clinical samples, PCV3 DNA was identified in the 51 samples by the rt-RPA, and the positive rate was 27.4% 
(51/186). The diagnostic agreement between the rt-RPA and the real-time PCR was 96.2%. The R2 value of rt-RPA and 
real-time PCR was 0.919 by linear regression analysis.  

Conclusion 
The developed rt-RPA assay shows promise for rapid and sensitive detection of PCV3 in diagnostic laboratories and at 
point-of-need, thus facilitating the prevention and control of PCV3.  

Keywords: PCV3, cap gene, rt-RPA 
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Introduction  
The purpose of the study was to determine the pathogenicity of B. coli through experimental infection.  

Materials and Methods  
24 healthy weaners, 28 day-old, from free-PRRS, -PCV2 and -CSFV swine herds, negative with Balantidium coli were 
allocated into 4 groups, including three groups infected with three different dose of B. coli (CPM: cyst/trophozoites per 
milliter): 500 CPM (Group 1), 3,000 CPM (Group 2) and 10,000 CPM (Group 3) and Control group (group 4) not 
innoculated. The pigs were evaluated for body temperature, clinical signs, body weight, faecal cyst/trophozoites per fecal 
gram (CPG) and gross/microscopic lesions during 28 days post infection. At 7, 14 and 28 days post infection, two pigs of 
each group were ramdomly selected to do complete necropsy and pathological evaluation.  

Results  
The results showed that there was a significant decrease in weight gain in the three groups of infected pigs compared to 
the control pigs (P<0.01) at dpi 7, 14 and 28. The rectal temperature of infected pigs in three groups was slightly higher 
(P>0.05) than those of controlled groups during the experimental period. In 3 innoculated groups, all pigs were diarrhea, 
characterized by the gray color, scored 1.5, 1.8 and 2.0 (P>0.05) at group 2 (dpi 6), group 1 (dpi 6) and group 3 (dpi 16), 
respectively. Fecal B. coli (CPG) was first identified in pigs of group 3 on dpi 1 after infection and reached a peak of 5,000 
CPG on dpi 7. Meanwhile, CPG reached the highest count on dpi 5 in group 2 (35,450 CPG) and group 3 (13,250 CPG). 
All pigs of the innoculated groups with three different infectious intensities showed white granulomatous ulcers scattered 
in the colon epitghelial membrane, highest frequent on dpi 7 and 14. On dpi 28, these lesions showed the recovery in the 
remaining pigs.  

Conclusion  
B. coli has pathogenicity to cause specific pathologic changes such as grey diarrhea, loss of condition and gross lesions 
in colon. The result suggests that the studied dose of infection may be not related to pathogenicity of it.  

Keywords: Balantidium coli, experimental infect 
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Bayesian inference of African Swine Fever (ASF) true prevalence estimation in wild boar 
population in Poland 
 
Zhicheng Zhang*, Xiaodong Wu, Zhiliang Wang 
Exotic animal disease research center, China animal health and epidemiology center, Qingdao, Shandong, China 
*Corresponding Author: zhangzc@igsnrr.ac.cn 
 

Introduction  
African swine fever virus (ASFV) is an etiologic agent of a highly contagious disease of African swine fever (ASF) for 
domestic and wild pig population. Currently, ASF was regarded as the most threaten trade restricted animal disease for 
international trade. Between 2014-2015, there have reported numerous of cases of African swine fever among wide boar 
population in Poland. In the end of 2017, there has report another 10 cases of African swine fever in Poland.  

Materials and Methods  
We employ Bayesian inference to estimate and simulate true estimated prevalence of ASFV within Poland wild boar 
population, and quantify the uncertainty and variability of this estimation, and conduct sensitivity analysis to evaluate the 
impact of various factors on the derived prevalence.  

Results  
Results showed that the posterior distribution of true estimated prevalence of African swine fever within the wide boar 
population in Poland were distributed in the range probability of 0.003895 (95% CI = 0.00014�0.01) with the maximum 
value extend at 0.0265. False negative prevalence among the negative screened group is distributed at expect value of 
0.000127 (95% CI = 4×10-6-0.000419) with the maximum value extend at 0.001206. Based on estimated prevalence, it 
could, on average, take 1693 heads (95% CI = 6-7426) of wild boar for yielding the first infected boar to be included in 
wild boar African swine fever surveillances.  

Conclusion  
Sensitivity analysis indicated that specificity of the test, the prior knowledges of the history occurrence of ASFV in wide 
boar population and the test sensitivity, orderly impacts on the estimated prevalence.  

Keywords: African swine fever 
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Introduction  
Getah virus (GETV) was firstly described in 1955, and since then more and more GETV strains have been reported in 
Eurasia and Australia, mostly isolated or detected from mosquitoes especially in China. It is well known that GETV is a 
severe pathogen of horses and pigs in Japan, yet little is known, however, about the virus in domestic animals in China. 
Thus the RT-PCR assay was developed and applied in this study to detect GETV directly from clinical pig specimens and 
porcine modified live vaccines commercially available in China.  

Materials and Methods  
The virus strains used for determining the sensitivity and specificity of the RT-PCR were GETV, PEDV, PRRSV, CSFV, 
JEV, PRV and PPV. Primers specific to NSP3 sequence were designed according to GETV genome in GenBank 
(Accession No. AY702913). The RT-PCR assay was established by optimizing reaction parameters and running 
conditions with conventional methods. Specimens tested by RT-PCR developed in the study including spleens, lymph 
nodes, intestines and aborted fetus were collected from 79 clinical pigs including sows with reproduction disorder and 
piglets with fever, diarrhea and/or neurological symptoms from 4 farms in central China. Totally, 63 lots of different 
commercial porcine live vaccines, against 7 swine diseases, produced by 8 manufacturers were obtained from the 
market.  

Results  
The result showed that the RT-PCR was successfully established as a highly specific and sensitive method for the 
detection of GETV, capable of distinguishing GETV from other 6 viral pathogens of pigs mentioned above with a 
detection limit of 102.25 TCID50/mL and good repeatability. Four of 79 (5.06%) clinical pig samples, and 3(PRRSV vaccine 
produced by one of 8 manufactures) of 63 (4.76%) lots of porcine live vaccines were positive to GETV detected by using 
the RT-PCR assay developed.  

Conclusion  
Thus the RT-PCR assay proved to be a rapid, specific and sensitive method to detect GETV and may benefit the 
diagnosis of the GETV infection and the vaccine quantity control as well.  

Keywords: Getah virus, NSP3 gene, RT-PCR 
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PCV2-specific IgG antibody titers from Swiss fattening pigs before, during and after PMWS 
epizootic 
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Introduction  
Porcine Circovirus Type 2 (PCV2) is one of the most significant pathogen in pig production worldwide and is causing 
several syndromes collectively named porcine circovirus type 2 (associated) diseases (PCVD or PCVAD). PCV2 causes 
persistent or latent infections. In Switzerland, the PMWS-epizootic started in 2003 and reached it`s top in 2008. PCVD 
decreased significantly since 2008 coinciding with begin of mass vaccination against the virus. The objective of this study 
was to compare PCV2-specific IgG antibody titers in the Swiss pig population of the pre-epizootic, epizootic and 
post-epizootic.  

Materials and Methods  
For this purpose PCV2-specific IgG antibody titers of 200 randomly selected serum samples of the pre-epizootic (1996/97) 
were compared with titers of 200 serum samples, collected nearly at the top of the epizootic (2006) and with titers of 
serum collected in 2011, two years after begin of mass vaccination, using a competitive ELISA (SERELISA® PCV2 Ab 
Mono Blocking Systems, Synbiotics Corporation Europe SAS, Lyon).  

Results  
Pre-epizootic, PCV2-specific IgG antibody titers were relatively low throughout Switzerland with few modest positive 
samples. Epizootic, almost all of the samples were relatively positive with much higher titers. Post-epizootic, 
PCV2-specific IgG antibody titers decreased to a level as low as observed pre-epizootic. Additionally, 50 samples of each 
period were analyzed for IgM concentration. Only two samples of the year 2006 contained IgM antibodies.  

Conclusion  
This study is unique as it presents a population study of the humoral immune responses in the context of a 
persistent/latent pathogen. Well defined times give insights how vaccination against PCV2 was not able to eradicate 
PCV2 infections however, reduced the humoral immune responses to pre-epizootic titers. A long lasting PCV2 
vaccination programme is able to reduce infection pressure and PCV2-specific antibody IgG titers prominently. Antibody 
titer profiles are suitable to surveille infection pressure in a herd or in a country.  

Keywords: pre-epizootic, epizootic, post-epizootic, PCV2 antibody titers 
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Introduction  
Swine acute diarrhea syndrome coronavirus (SADS-CoV) is a novel HKU-2 related coronavirus which was first reported 
in southern China in 2017. It can cause severe and acute diarrhea and rapid weight loss in piglets less than 6-day-old. 
From January to May 2017, the outbreak of SADS-CoV has led to the death of almost 25,000 piglets in southern China 
and resulted in significant economic losses (data unpublished). In the present study, we have characterized four 
SADS-CoV isolates from different farms in southern China and phylogenetic analysis based on complete genome was 
conducted with coronavirus reference strains obtained from NCBI. 

Materials and Methods  
From January to May 2017, four SADS-CoV positive samples (Intestinal contents) were collected from swine herds in 
southern China. Virus isolation was performed in Vero cells maintained in Dulbecco’s modified Eagle’s medium (DMEM) 
containing 10% fetal bovine serum (Thermo Scientific) at 37°C with 5% CO2. The complete genomes of four SADS-CoV 
isolates were amplified by reverse transcription polymerase chain reaction (RT-PCR). The phylogenetic tree constructed 
by the maximum likelihood model with 1000 bootstrap replicates using MEGA 7.0 software.  

Results  
The complete genomes of four SADS-CoV isolates are 99.9% identical to each other. Furthermore, multiple alignments of 
the full-length genomes demonstrated that they shared high sequence identity (�95%) to HKU2-related coronaviruses. 
According to the phylogenetic tree, the four SADS-CoV isolates and other two SADS-CoV strains (Genbank accession 
number MF167634/MF370205) were located at a single branch and relatively clustered with bat-like coronaviruses 
(HKU2 and BtRf alphacoronavirus) rather than other known porcine coronaviruses (PEDV, TGEV, PDCoV, PHEV). While 
the overall genome identity of SADS-CoV and HKU2 is 95%, the S gene sequence identity is only 86%. 

Conclusion  
Upon the previous studies, SADS-CoV is the cause of a large scale outbreak of lethal diarrheal disease in pigs in 
southern China. Sequence analysis suggested that previously reported HKU2 is not the direct progenitor of SADS-CoV, 
but that they may have originated from a common ancestor. Moreover, our phylogenetic analysis based on the whole 
genome revealed that all SADS-CoV sequences were located within the AlphaCoVs. 

Keywords: swine acute diarrhea syndrome coronavirus, phylogenetic analys, south China 
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Porcine Pestivirus strains in North America 
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Introduction  
Atypical Porcine Pestivirus (APPV), a highly divergent emerging virus, has been recently reported from several 
researchers around the world. APPV is an etiological agent for type A II congenital tremors in newborn piglets. The main 
purpose of this study is to develop a quantitative real-time RT-PCR (qRT-PCR) assay for the reliable detection of all 
known divergent APPV strains.  

Materials and Methods  
The qRT-PCR test was developed using all available sequences from GenBank as well as sequences newly generated 
from diagnostic samples. After the test was fully validated, it has been used in retrospective screening of 1214 clinical 
samples submitted to KSVDL over a period of ~ 2 years. This analysis revealed ~15% prevalence of APPV in the US 
swine herds and the virus has been detected in samples from pigs of all age groups, suggesting the possibility of APPV 
persistence in infected pigs. Of all the specimens tested, oral fluids are determined to have higher viral titers, which could 
be the better diagnostic specimen for APPV detection. Notably, our qRT-PCR assay detected APPV in clinical samples 
submitted from Canada, which is the first report of APPV in this region.  

Results  
Using the APPV positive samples that detected by qRT-PCR test, NS5B region of the viral genome was sequenced and 
nucleotide sequence comparison result showed considerable sequence divergence among different samples from 
different geographic regions. Two emerging APPV US strains identified in this study demonstrated significant sequence 
diversity (~83% NS5B sequence identity) compared to the first isolate reported from the US in 2014. Phylogenetic 
analysis of 45 sequences of partial NS5B (9451nt-9837nt of the polyprotein gene) obtained from different states in the US 
shows high genetic diversity ranging from 85.8% to 100% nucleotide identity within the US strains.  

Conclusion  
In summary, the qRT-PCR assay developed in this study offers a rapid and reliable detection of APPV in swine herds 
around the world. APPV sequence analysis reported in this study provides a basis for our understanding of genetic 
diversity and molecular epidemiology of APPV in the field.  

Keywords: APPV, qRT-PCR test, genetic diversity 
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Introduction  
PEDV (porcine epidemic diarrhea virus), a member of the genera alphacoronavirus in the family of Coronavirus, causes 
acute diarrhea, vomiting, dehydration, weight loss in piglets, especially high mortality in neonatal piglets, leading to 
enormous economic loss. Investigating pathogen-host interaction provides a forceful method to defense viral diseases. 
For this purpose, high-throughput-based sequencing technologies are one of the optimal choices. Although there are 
several reports about the interaction between PEDV and host, they just analysis the proteomic at a single time point after 
post-inoculation and choose the Vero cells as the object, which are not the natural host of PEDV. On the other hand, 
Vero cells are interferon-deficient, which limit its applicability be used to study the pathogen-host interaction. Moreover, 
the regulation of host gene expression is extremely complex, which involves cellular transcription factors, epigenetic 
modifications, alternative splicing and microRNAs etc. Alternative polyadenylation (APA) represents a mechanism that 
diversifies gene expression like alternative splicing, and is a widespread phenomenon, more than half of mammal genes 
are characterized by multiple polyA sites. Various biological effects associated with tandem APA were investigated, 
including cancer transformation, embryonic development, immune responses and neuronal activity.  

Materials and Methods  
Thus, in this study, we used in vitro transcription sequencing alternative polyadenylation sites (IVT-SAPAS) method to 
profile differential APA sites switching events and differentially expressed events in IPEC-J2 cells (porcine intestinal 
epithelial cells) during the infection of PEDV variant strain GDS01. We collected the infected and uninfected cells at 3 h, 6 
h, 9 h, 12 h, 15 h, 18 h post-infection for library preparation and sequencing. Then the regulation of gene expression level 
and switching of APA isoforms were analyzed.  

Results  
The results showed that two kinds of regulations were took place after PEDV challenged, and participated in variety of 
biological processes like metabolism, apoptosis and immunity. However, two sets of genes overlapped a little, which 
means two complementary mechanisms in gene regulation.  

Conclusion  
In summary, our results gave a relatively comprehensive insight into dynamic host-pathogen interactions in the regulation 
of gene transcription during PEDV infection. These research results provide an important scientific reference for the 
pathogenesis of PEDV.  

Keywords: PEDV, APA, dynamic interaction, host-virus 
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Introduction  
Porcine epidemic diarrhea (PED) is caused by porcine epidemic diarrhea virus (PEDV), it’s a highly contagious intestinal 
disease characterized by severe enteritis, vomiting, and dehydration with high mortality in suckling piglets. As new 
variants emerged, outbreaks of PED with considerable morbidity and high mortality have been observed in many swine 
raising countries, notably in Europe, North America and Asia countries since late 2010. In China, variants with 
devastating impact has been reported in more than 15 provinces, however, little is known about the genetic diversity and 
molecular epidemiology of field strains of PEDV in southwest China.  

Materials and Methods  
To address this issue, from January 2014 to January 2018, a total of 493 diarrhea fecal samples and intestines from 128 
pig farms (125 farms from 15 cities in Sichuan Province, 3 farms from one city in Guizhou Province) with diarrhea, 
southwest China were collected for detection.  

Results  
RT-PCR showed that 47.66% (61/128) of the pig farms were positive for PEDV, with a detection rate of 34.28% (169/493). 
Thirty-three positive samples from 33 farms (32 from Sichuan, 1 from Guizhou) were selected for sequencing of S gene. We 
found that the S genes of 33 strains have 94.0%-100% homologies with each other, share 92.9%-95.6%, 92.9%-95.7% and 
94.0%-98.2% homologies with those of CV777, ZJ08 and AJ1102, respectively. The deduced amino acid sequences have 
92.8%-100% homologies with each other, share 91.8-95.8%, 91.9%-95.9%, and 94.0-98.9% identities with CV777, ZJ08 and 
AJ1102, respectively. Phylogenetic analysis based on the full-length S gene indicated that most of the assessed strains (29 
from Sichuan) were genetically diverse and clustered into the G2 group, consisting of virulent AJ1102, YN2-20127 and 
AH120411, genetically differ from CV777, ZJ08, which belong to the G1 Group. All these 29 strains characterized with 4-aa, 
1-aa, 1-aa insertions at positions 54-55, 134-135, 151-152, respectively, and 2-aa deletions at 155-156, while 8 of which have 
1-aa deletion at position 1193 compared with CV777. The remaining 4 strains (1 from Guizhou) were distributed between G1 
and G2 clades within tentative G1b group, with S INDEL strain USA/OH851/2014, featured by 1-aa insertion between 
positions 151 and 152. Compared to CV777, neutralizing epitope analysis was performed, in the COE region, all strains 
possessed mutations, with 4-9 different amino acids; however, epitopes SS2, 2C10 remain conserved excluding 2 stains; 
The epitope SS6 shows 2 mutations in 33 strains excluding 1 strain. These genetic variations may lead to antigenic changes. 

Conclusion  
Taken together, these results reveal that virulent strains are the predominant PEDV genotypes circulating in southwest 
China during 2014–2018, which will contribute to the understanding of the epidemiology, genetic characteristics and 
prevention of PEDV in southwest China.  

Keywords: PEDV, spike gene, phylogenetic analysis, southwest China 
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Introduction 
Porcine circovirus type 3 (PCV3) that is regarded to cause reproductive failure, dermatitis, and multisystem inflammation, 
was first identified in the United States in 2016, and then it has been subsequently found in China, Poland, South Korea 
and Italy. The aim of this study was to investigate the prevalence and evolution of PCV3 in China.  

Materials and Methods 
A total of 483 samples (i.e., stillbirth, tissues and whole blood) collected from 150 farms distributed in 25 provinces or 
districts of China, during the period 2014-2017, were analyzed. Tissue homogenates were prepared in DMEM with 2% 
FBS, followed with viral DNA extraction by using TIANamp Genomic DNA Kit and stored at -80  for future use. Two 
pairs of primers designed for PCV3 detection or the entire genome amplification were based on the complete genome 
sequence of KX458235. The PCR products of capsid gene or full-length genome were then submitted for sequencing. 
The sequences were aligned by using ClustalW in Lasergene software. And then the phylogenetic trees and molecular 
evolutionary analyses were conducted by MEGA 6 software using the neighbor-joining method with 1,000 bootstrap 
replications.  

Results  
Among 483 tested samples, 36 were positive for PCV3 (7.45% of positive rate) and the PCV3 DNA could be detected 
from hearts, livers, spleens, lungs, kidneys and lymph nodes. Among the 25 provinces with tested samples, 14 of them 
had positive results. And the PCV3 could be detected as early as February 2014 in Zhejiang province. As well, 4 PCV3 
complete genomic sequence and 12 capsid gene sequences were obtained. It is reported that PCV3 could be divided into 
three clades (3a, 3b, 3c) based on the sequence of the capsid protein. The phylogenic analysis shows that 4 isolates 
belong to clade 3a, another 4 isolates belong to clade 3b and the rest 4 isolates belong to clade 3c.  

Conclusion  
The data indicate that PCV3 from all three clades are widely prevalent in Northern and Southern China recently, with no 
significant geographical features. And in China, PCV3 could be detected as early as February 2014 in retroactive 
research.  

Keywords: PCV3, prevelence, evolution, China 
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Research and application of aerosol vaccination on the attenuated Mycoplasma 
hyopneumoniae vaccine (strain 168) 
 
Zhixin Feng, Zhenzhen Zhang, Yun Bai, Yanna Wei, Yuan Gan, Qiyan Xiong, Ting Yuan, Meng Wu, Lei Zhang, Guoqing 
Shao* 
Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences,Nanjing,China 
*Corresponding Author: gqshaonj@163.com 
 

Introduction 
Mycoplasma hyopneumoniae (M. hyopneumoniae) causes a chronic respiratory disease with high morbidity and low 
mortality in swine, and has been presented as a major cause of growth retardation in the swine industry. Aerosol 
vaccination presents a needle free, high throughput, and efficient platform for vaccine delivery, and has been widely 
applied in poultry vaccination. However, aerosol vaccines have rarely been used in swine vaccination primarily because 
the long and curving respiratory track of swine presents a barrier for vaccine particle delivery.  

Materials and Methods 
To develop an effective M. hyopneumoniae aerosol vaccine, three major barriers need to be overcome: to optimize 
particle size for aerosol delivery, to maintain the viability of mycoplasma cells in the vaccine, and to optimize the 
environmental conditions for vaccine delivery. In 2013, we published a report about the development of an aerosol M. 
mycoplasma vaccine based on the Pari LCD nebulizer. Recent years, the development of aerosol vaccine was updated 
including the pattern of atomization and the mucosal adjuvant design.  

Conclusion 
Total 12 batches of animal assay on the different breeds of pigs showed that the protection of aerosol vaccine could be 
above 60%. In addition, a set of automatic vaccination device was also designed for clinical application, which makes the 
mass vaccination of all the piglets a reality. The aerosol vaccination on the attenuated M. hyopneumoniae vaccine (strain 
168) was demonstrated the clinical practicability in several industrialized pig farm, such as WENS Group and MUYUAN 
Group, where the safety of aerosol vaccination on piglets and the labor reduction were also presented.  

Keywords: M. hyopneumoniae, aerosol vaccine, mass vaccination 
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Introduction 
Porcine deltacoronavirus (PDCoV) is recognized an emerging pathogen for swine production, and causes severe 
diarrhea and/or vomiting, dehydration in piglets.  

Materials and Methods 
In the current study, a strain of PDCoV (designated CHN-HN-1601) was isolated from clinical samples of piglets with 
diarrhea and subsequently characterized. The full-length genome of this virus was sequenced.  

Results 
Comparative genomic analysis showed that this virus exhibited 97.5%-99.5% nucleotide identity with other strains 
deposited in GenBank. When tested in 5-day-old piglets, this virus caused typical clinical symptoms such as severe 
diarrhea and/or vomiting, dehydration and anorexia on day 1 post-inoculation (pi). The piglets displayed two periods of 
diarrhea on day 2-7, and 12-19 pi, but all survived until experiment termination. The virus shedding by real-time PCR 
reached the highest level on day 3-4 pi, and the highest antibody titers by enzyme-linked immunosorbent assay (ELISA) 
and immunofluorescence assay (IFA) appeared on day 23 pi. By immunohistochemistry (IHC) and RNAscope, the virus 
could be detected from the villous epithelium of jejunum and ileum, liver, lung and kidney.  

Conclusion 
Taken together, the isolate CHN-HN-1601 was pathogenic for piglets, causing clinical diarrhea, but not lethal.  

Keywords: PDCoV, pathogenicity, characterization  
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Geographic distribution and genetic diversity of porcine circovirus type 3 from clinical 
samples in the U.S swine farms 
 
Zhen Yang1, Todd Knutson1, Fangzhou Chen1, Douglas Marthaler2, Albert Rovira*1 
1 College of Veterinary Medicine, University of Minnesota, St.Paul, MN, United States 
2 College of Veterinary Medicine, Kansas State University, Manhattan, KS, United States 
*Corresponding Author: rove0010@umn.edu 
 

Introduction  
PCV3 was first reported in pigs in the United States in 2016 using next-generation sequencing (NGS) and later described 
in China, South Korea, Poland, Brazil and Italy in 2017. The objective of this study was to investigate the geographic 
distribution, prevalence, and genetic diversity of PCV3 in cases submitted to the Minnesota Veterinary Diagnostic 
Laboratory, United States.  

Materials and Methods 
Between February 2016 and June 2017, 729 swine samples, with variable clinical signs and specimen types were tested 
for PCV3, using an in-house PCV3 qPCR. Descriptive statistics, including clinical signs and the rates of PCV3 positive 
samples, cases and systems were analyzed by Excel, and the PCV3 geographic distribution were visualized by R 
software. Sixteen tissue homogenates were selected for Next Generation Sequencing, and another fifteen samples were 
selected for Sanger sequencing. Alignments of the open reading frames and whole PCV3 genome were created using 
global sequences.  

Results  
The 729 samples came from 121 cases in 108 sites of 30 systems in 13 states. The positive PCV3 rates among samples, 
cases, sites, systems and states levels were 26%, 52%, 51%, 70% and 77% respectively. By eliminating biased samples 
from one swine system, the rate of positive PCV3 among samples, cases, sites and systems became 12% (65/551), 38% 
(27/71), 39% (27/69) and 69% (20/29). Some PCV3 positive cases were co-infected with PRRSV (26% (49/191)) and 
PCV2 (18% (35/191)). One PCV3 complete genome and eight incomplete genomes were obtained from NGS whereas 
six PCV3 complete genomes were obtained from Sanger sequencing. The whole genome nucleotide identities between 
our PCV3 isolates and previous reported U.S PCV3 strains were 98.6-99.8%. Our PCV3 genomes had higher nucleotide 
identities if the samples were from same farms or systems.  

Conclusion  
Our data indicates that PCV3 is widespread and exists in multiple U.S swine systems in different states. Co-infections 
with other viruses were commonly found and the role of PCV3 in these cases remains unclear. Genetic analysis of PCV3 
suggested current PCV3 in U.S were highly similar.  

Keywords: porcine circovirus type 3, epidemiology, next generation sequencing, sanger sequencing 
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Introduction 
Porcine epidemic diarrhea (PED) is a highly contagious disease causes acute diarrhea, vomiting, dehydration, and high 
mortality rates in neonatal piglets. PEDV can also cause diarrhea, agalactia, and abnormal reproductive cycles in 
pregnant sows. News devastating outbreaks of PED in East Asia since 2010 and America since 2013 are affecting the 
pig industry therefore the research of this disease has increased in the last years. The objectives of this study were 
determine the number of weaned piglets (NWP) and production cost per weaned piglet (PCWP). 

Materials and Methods 
The data was obtained of pig farms from Mexico with a total of 25,000 sows, farrowed litters were evaluated. Farms were 
divided in two groups: Group 1, n=2,550 litters, PRRS and PED negative; and Group 2, n=21,763 litters, PRRS positive 
and PED field disease. Data were analyzed with a mixed model with repited measure in time. In order to stablish the start 
value of Group 2 (Week 0), an historic average of weaned piglets had been calculated. From week 1 to 7, was the period 
post PED infection evaluated. Production cost was calculated for weaned piglet using the general cost formula with a 
weighting factor in variable cost according to NWP. Currency Mexican Peso: USD was 19.10:1. The NWP per litter was 
negative in Group 2 vs Group 1. 

Conclusion 
In week 0 was -0.52 piglets, -7.46, -8.54, -7.54, -6.29, -4.52, -2.76 and -1.25 piglets per litter for week 1 to 7 post PED 
infection, respectively. Cost production per weaned piglet in week 0 was $19.74 USD for Group 1 and $20.70 for Group 2, 
96 cents more than Group 1. For Group 1, cost production in weeks 1 to 7 were: $20.43, $19.16, $19.50, $19.00, $18.95, 
$18.81 and $20.28, respectively. For Group 2, cost production were: $77.74, $90.96, $66.09, $43.53, $31.44, $24.64 and 
$22.93, for the same period of time. The time of stabilization of the NWP per litter was around 8 weeks. The PCWP with 
PED disease raises between $6 to $70 USD. Acknowledgements: Papiit IN220515  

Keywords: PED, production cost, weaned piglet, PCWP 
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swine samples 
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Zhang1, Kyoung-Jin Yoon1, Rodger Main1, Ganwu Li*1 
1 Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State University, Ames, IA 
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Introduction  
Adult/finisher swine farms were unexpectedly positive for porcine deltacoronavirus (PDCoV) using a real-time reverse 
transcriptase polymerase chain reaction (RT-PCR). Investigations revealed feces collected from sparrows inside the 
swine facility were also positive using the same PDCoV RT-PCR. The objective of this study was to characterize a novel 
sparrow deltacoronavirus (SpDCoV-ISU17) detected in sparrow feces collected in swine facilities.  

Materials and Methods  
PDCoV was detected in porcine oral fluids collected from clinically healthy swine on two separate farms in the Midwest 
United States (U.S.) using a PDCoV N gene-based RT-PCR. The same RT-PCR used on feces from terrestrial sparrows 
collected inside the hoop facility were positive using the same PDCoV. Individual porcine rectal swabs or feces collected 
from individual swine were PDCoV RT-PCR negative. Whole genome sequencing was used to characterize the virus 
(SpDCoV-ISU17) in the sparrow feces. Complete genomes were de novo assembled and blasted in GenBank.  

Results  
The SpDCoV-ISU17 detected from sparrow feces shared 83% and 82% nucleotide identity with PDCoV and a sparrow 
DCoV HKU17, respectively, and much lower homology with other DCoVs. Phylogenetic analysis yielded a topology 
consistent with the established relationships in the Coronavirinae subfamily. The analysis revealed that SpDCoV-ISU17 
shared a common ancestry with both PDCoVs and other avian DCoVs, but formed an independent branch, suggesting 
that it is a novel DCoV. The S, E, M, and NS6 genes of SpDCoV-ISU17 showed the highest identity to PDCoV, while 
other genes were more similar to those of HKU17. Alignment revealed the PDCoV PCR primers/probe were highly 
homologous to the corresponding sequence of SpDCoV-ISU17, explaining the observed cross-reactivity with the PDCoV 
PCR.  

Conclusion  
Novel Sparrow DCoVs (SpDCoV-ISU17) were detected from sparrows feces collected inside of two separate swine 
facilities and were genetically characterized. SpDCoV-ISU17 was more closely related to PDCoV than sparrow DCoV 
HKU17. In addition, PDCoV N gene-based PCR used in this study can cross-react with SpDCoV-ISU17 due to relative 
conservation between their N gene sequences at the corresponding regions. Therefore, PDCoV PCR results should be 
interpreted carefully when pig samples that can be contaminated by bird feces or other excretions are tested.  

Keywords: avian deltacoronavirus, sparrow deltacoronavirus, porcine deltacoronavirus, diagnostic 
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Introduction 
Porcine deltacoronavirus (PDCoV) is an emerging animal coronavirus in pigs, and belongs to the newly members of 
Deltacoronavirus genus in the Coronavirus family. Porcine epidemic diarrhea virus (PEDV) belongs to the genus 
Alphacoronavirus. PDCoV and PEDV cause the similar clinical symptoms in neonatal piglets with acute diarrhea, 
dehydration and high mortality. Although many studies have detected PEDV and/or PDCoV throughout the world, the 
molecular epidemiology of these two viruses have not been characterized in Henan province, China.  

Materials and Methods 
To understand PEDV and PDCoV prevalence, in this study, 167 intestinal or fecal samples of diarrhea piglets were 
collected from different regions of Henan province during March 2017 to January 2018. The prevalence of PDCoV and 
PEDV were investigated by RT-PCR method.  

Results 
The results showed that the positive rate of PEDV and PDCoV were 56.89% (95/167) and 33.53% (56/167) respectively, 
and the co-infection rate was 24.55% (41/167). PEDV and PDCoV was readily detected in the winter, and during the 
other three seasons PEDV/PDCoV also showed a high incidence trends, especially for the PDCoV detection in summer. 
The S genes of PEDV epidemic strains that selected from different regions in Henan Province were amplified and 
sequenced, phylogenetic analysis revealed that the PEDV strains detected from the same regions clustered on the same 
branches.  

Conclusion 
Our results indicated that PEDV and PDCoV were circulated in Henan province, especially in piglets with symptoms of 
diarrhea.  

Keywords: PDCoV, PEDV, epidemiological investigation, phylog 
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Molecular detection of indigenous Hepatitis E Virus (HEV) from Tibetan pigs in Tibet, China 
 
Lihong Zhang, Jiakui Li* 
College of Veterinary Medicine, Huazhong Agricultural University, Wuhan, PR China 
*Corresponding Author: lijk210@sina.com 
 

Introduction 
Hepatitis E is an important public health concern throughout the world. The HEV infection is restricted to serological 
surveys in many animal species. However, the genotypic characterization of this virus is very limited in Tibetan pigs. 
Hence, we aimed to explore the genotype of HEV prevailing among pigs in Tibet, China.  

Materials and Methods 
For this purpose, 253 bile samples of Tibetan pigs were collected from different slaughterhouses during 2016 hunting 
season and subsequently tested for HEV RNA by RT-nPCR.  

Results 
A total of 11 out of 253 (4.35%) samples tested were positive for HEV RNA. Based on the sequence alignment and 
phylogenetic analysis, the isolated 11 HEV strains shared 85.9-98.0% sequence identify with other reported strains and 
belong to genotype 4, subtype 4d.  

Conclusion 
Our results revealed that HEV genotype 4 is prevailing among Tibetan pigs and is possibly the cause of zoonotic 
transmission in Tibet, China.  

Keywords: Hepatitis E virus, genotype 4, phylogenetic analysis, Tibetan pigs 
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Introduction 
Porcine circovirus 3 (PCV3), same as non-pathogenic PCV1 and pathogenic PCV2, belongs to the genus Circovirus. 
Reports from 2016 to 2017 showed that the PCV3 were prevalent globally, including the United States, China, South 
Korea, Poland, Brazil and the United Kingdom, accompanied with asymptomatic or reproductive disorders, respiratory 
disorders, congenital tremor and diarrhea, among which the retrospective detection results of UK showed that some 
samples collected in 2009, 2004, even 2002 were detected positive for PCV3.  

Materials and Methods 
Thereupon, we collected aborted piglets from several farms of Hebei and Hunan provinces, subsequently, PCV3 viral 
nucleic acids with a viral load of up to 106.5 in both myocardium and brain tissues. Whole genome sequencing was 
performed on the positive tissues to obtain two PCV3 whole genome sequences named NWHEB21 and NWHUN2.  

Results 
The complete genome sequences of PCV3 NWHEB21 and NWHUN2 were 2.0 kb, the nucleotide sequence homology 
between the two strains was 99.1%, which was 97.5% and 97.6% homologous with the GD-2016 strain in GenBank 
respectively. Another 32 strains of PCV3 from the world had homology of 99.0-99.3% with NWHEB21 and NWHUN2. 
Based on the phylogenetic tree of PCV3 NWHEB21, NWHUN2 and the other 33 strains of PCV3, PCV3 GD-2016 was 
found as a single branch, the remaining 34 strains of PCV3 can be further divided into 5 branches (figure not shown). The 
Rep and Cap genes of PCV3 NWHEB21 and NWHUN2 consist of 891 and 645 nucleotides respectively. While 
comparing with the first published PCV3 strain 29160, there were 19 nucleotides variation in NWHEB21 and 18 in 
NWHUN2, of which 10 nucleotides were the same variation in both of them, further, of which 8 nucleotides were identical 
within the coding frame of Cap and corresponding to 4 amino acid sites mutation (A24V, R27K, T77S, L150I). 

Conclusion 
The sequence analysis of PCV3 NWHEB21 and NWHUN2, as well as comparison with other sequences in GenBank, 
could facilitate to understand the characteristics and pattern of PCV3 genetic variation, and then provide theoretical 
support for the prevention and control of this infectious disease.  

Keywords: Porcine circovirus, porcine circovirus 3, genetic, epidemic 
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Introduction 
The diarrhea was found in the piglets in the delivery room of a Large-scale Livestock farm in Henan, China. The Clinical 
symptoms include watery diarrhea, vomiting, dehydration and high mortality.  

Materials and Methods 
The intestinal tracts and feces were collected from the diarrhea piglets to investigate the pathogen by RT-PCR.  

Results 
The results showed that the Pig Epidemic Diarrhea virus (PEDV) was positive, the Transmissible Gastroenteritis of swine 
virus and Duovirus were negative, indicating the outbreak of PEDV in this farm. To control the disease and reduce the 
economic losses, the biosecurity measures were developed quickly. The diarrhea piglets less than 7 days old were 
sacrificed, and the piglets more than 7 days old were weaned in 12 days old. The intestinal tracts and feces were 
collected to re-feed to the multiparity and replacement gilts. It was considered to be a success that the diarrhea rate of 
the re-feeding sows was more than 25%. Three weeks later, all the pregnant sows were immuned the inactivated vaccine, 
thus the piglets could gain more maternal antibody from the colostrum. Through these measures, the diarrhea was 
controlled in 10 days and the delivery room has been stable for 4 groups so far. The statistical results showed that a total 
of 0.37 group of piglets and 0.17 piglet per sow were loss eventually.  

Conclusion 
In conclusion, the PEDV was controlled effectively in this large-scale livestock farm.  

Keywords: large-scale livestock farm, PEDV, re-feed, economic loss 
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Introduction  
Porcine deltacoronavirus (PDCoV) was first discovered in Hong Kong in 2012, belong to the Deltacoronavirus genera 
within Coronavirinae subfamily. They are spherical, enveloped RNA viruses that can influence animals, especially pigs, 
with clinical symptoms like diarrhea, dehydration and vomiting. PDCoV has been detected and isolated in several 
countries in Asia and North America now. They have caused economic losses to the global commercial swine industry. 
This current study investigates the epidemiology and genomic properties of PDCoV in southern China.  

Materials and Methods  
We collected 252 fecal and intestinal samples from sucking pigletsand sows with diarrhea symptom from 11 commercial 
pig farms in 2016. 13 PDCoV strains were isolated and propagated in swine testis (ST) cells and purified twice. PCR 
amplification was carried using the LA Taq polymerase kit (Takara, Dalian, China) under the manufacturer directions. The 
recombinant plasmids were sequenced by the Beijing Genomics Institute (Shenzhen). DNA sequences were assembled 
using the Clustal W program of DNAStar V7.1 (Madison, WI, USA). Phylogenetic trees were constructed using the 
neighbor-joining method in MEGA 6.0 software with bootstrap analysis of 1,000 replicates.  

Results  
S gene sequencing results showed that 10 of the PDCoV strains possessed 3,480 nucleotides in size except 
CHN-GD16-03 and CHN-GD16-05, which were 3,483 nucleotides in length. Strain CHN-GD16-06 contained an AAT and 
a GTT deletions compared with others. 11 of 13 strains had the highest nucleotide similarity (99.0%) with 
CHJXNI2/China/2015. Interestingly, strain 05 had a maximum nucleotide identity (98.5%) with KNU14-04 from South 
Korea. Moreover, results of neighbor-joining phylogenetic analysis revealed that CHN-GD16-03 was located at the Thai 
branch and was located at a single branch next to the American branch, respectively. The others were clustered within 
the Chinese branch.  

Conclusion  
Pairwise alignment analysis revealed that two S genes lacked any deletions or insertions. The remaining 11 isolates all 
contained an AAT deletion resulting in an asparagine deletion. Phylogenetic analysis suggested that PDCoV strain 
CHN-GD16-05 had a close relationship with Korea strains, and importantly, the newly discovered suspected recombinant 
strain, CHN-GD16-03, complement the geographical lineage theory of PDCoV distribution in the world.  

Keywords: Porcine deltacoronavirus, spike gene, phylogenetic analysis, southern China 
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Introduction 
Porcince epidemic diarrhea virus (PEDV) is a main cause of mortality in suckling piglets. PEDV was introduced into the 
Americas in 2013 and is associated with major economic losses of the swine industry. However, the epidemiology and 
molecular diverisity of PEDV in South American countries is limmited. Therefore, the objective of this study was to 
characterize the epidemiological trend of the disease in Colombia and estimate the genetic diversity of the virus using 
complete genome sequencing.  
Samples for this study were obtained through the passive survaillance program funded by the Instituto Colombiano 
Agropecuario (ICA) and PorkColombia – Fondo Nacional de la Porcicultura. Samples were collected between February 
2014 and December 2015. Genome detection and aplification was perfomed using real time PCR at the National 
Veterinary Diagnostic Laboratory (LNDV – ICA). Distribution of positive and negative samples were established by time 
and geogracphical location. Thirty representative samples were selected for complete genome sequencing using next 
generation sequencing technologies. To understand the phylogenetic relationships and origins of PEDV in Colombia, the 
genomes obtained in this study were compared to previously reported genomes. The PEDV genome were aligned using 
ClustalX, and a GTR (General Time Reversible) substitution model, with discrete gamma distribution was used to 
estimate phylogenetic relationships between viruses.  

Materials and Methods 
PEDV was first identified in Colombia in March 2014 and disseminated rapidly throughout the main pork production 
regions of the country. By the end of 2016, the virus was present in most of the pork producing states. While the 
introduction pathway of PEDV to Colombia is not known, the phylogenetic analysis of the viral genomes recovered during 
this study identified the North American clades I and II, including the pathogenic and INDEL strains.  

Results 
Interestingly, of the total 21 samples sequenced, the pathogenic strains were less frequent (n=6) than INDEL strains 
(n=16).  

Conclusion 
Given the molecular diversity of the virus and the short time period (2014-2016) in which they were found, we speculate a 
single introduction of the pathogenic and INDEL strains were virus into the country at the same time rather than a single 
genotype been introduced with rapid evolution over a short period of time.  

Keywords: complete genome sequencing of PED, PED diversity, PED in Colombia 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 844 

-042 

Modeling the risk of African Swine Fever introduction in China through illegal pork products 
introduced by air passengers 
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1 Center for Animal Disease Modeling and Surveillance (CADMS), School of Veterinary Medicine, University of California, 
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2 College of Veterinary Medicine, Nanjing Agricultural University 
*Corresponding Author: beamartinezlopez@ucdavis.edu 
 

Introduction 
Despite international recommendations, air passengers continue transporting plants or animal products in their luggage, 
which can lead to the introduction of exotic diseases or invasive species into a country. The number of air passengers 
entering China has dramatically increased in the last decade. This not only includes foreign visitors but also returning 
Chinese that have settled in Africa or other countries where diseases such as African swine fever (ASF) are endemic. 
Considering that China is the largest pig producer in the world, the introduction of diseases such as ASF, for which no 
vaccine or treatment is available could have devastating consequences for the world’s pig sector.  

Materials and Methods 
In this study we analyze the intercepted illegal pork products introduced by air passengers into different international 
airports of China during the last five years (2013-2017). Then, we used these data to create a statistical algorithm that 
identifies the routes that were more likely to have air passengers bringing illegal pork products potentially contaminated 
with ASF and, therefore, help to prioritize and improved the sensitivity of the surveillance and border inspection controls. 
We also used these data to model the potential risk of release of swine diseases such as ASF the country using a 
stochastic risk assessment model.  

Conclusion 
Although our results suggest that there are relatively low number of pork product interceptions per airport per year, 
compared to other animal products, some of those pork products are coming from ASF endemic countries, which 
highlights the need to increase border inspection controls, particularly in high risk airports, and invest in outreach and 
educational programs of air passengers to minimize the risk of introduction of ASF and other foreign swine diseases into 
China.  

Keywords: risk analysis, air transportation, pork products, entry assessment, airport seizures 
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Tripsin-induced hemagglutination activity of Porcine Deltacoronavirus 
 
Yunfei Zhang, Ruijie Yan, Yixin Yuan, Hui Hu* 
Henan Agricultural University, Zhengzhou, Henan 450002, P.R.China 
*Corresponding Author: 854116540@qq.com 
 

Introduction 
Porcine deltacoronavirus (PDCoV) is an emerging swine enteropathogenic coronavirus. Nowadays, PDCoV has been 
becoming a great threat to swine industry worldwide. Development of rapid detection methods of PDCoV is the primary 
task. Therefore, the purpose of this study is to explore the HA activity of PDCoV and to establish a detection method for 
detecting PDCoV.  

Materials and Methods 
The cell-adapted strain of PDCoV (CH-01) was subjected to HA test against erythrocytes obtained from rabbit, pig, 
chicken, guinea pig and human. CH-01 was propagated by using swine testicular cell (ST) and stored at - 80 . The 
virus serially diluted two fold in PBS, then 50 μL of sample (the diluted virus) was distributed to each well, and the 50 μL 
aliquot of erythrocytes was added to each well (final concentration of 0.5% v/v) containing thediluted virus in V-shaped 
microtiter plates. The mixture was incubated at either 4 or 37  for 30 min.  

Results 
The HA titer was reported as the reciprocal value of the maximum dilution that causes complete agglutination. The HA 
test was repeated using trypsin-treated PDCoV. Prior to the HA test, CH-01 were treated with trypsin 5-100 μg/ml at 
37  for 30 min, and trypsin was inactivated with 2 μg/ml aprotinin. Preliminary findings showed that none of the 
erythrocytes agglutinated in the presence of PDCoV for the erythrocytes from pig, chicken, guinea pig and people, trypsin 
treatment of PDCoV did not induce appreciable HA activity. However, the CH-01 exhibited HA activity to rabbit 
erythrocytes, and there was no significant change in coagulation titer after different concentrations trypsin treatment (5 
μg/ml, 10μg/ml), different from that of TGEV, PEDV and IBV.  

Conclusion 
The HA ability of PDCoV can be used as a diagnostic tool to differ PDCoV from TGEV and PEDV, which can be widely 
used in clinical detection.  

Keywords: hemagglutination; porcine deltacoronavirus; trypsin 
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Development of a loop-mediated isothermal amplification method (LAMP) for rapid 
detection of porcine circovirus type 3 (PCV3) 
 
Manakorn Sukmak*1,2, Narut Thanantong1,2, Pariwat Poolperm1, Alongkot Boonsoongnern1,2, Nattavut Ratanavanichrojn1, 
Pichai Jirawattanapong1,2, Yonlayong Woonwong1,2, Nantana Soda2, Sahathat Phuttapatimok2, Sirinart Chaichanathong2, 
Worawidh Wajjwalku1 
1 Department of Farm Resources and Production Medicine, Faculty of Veterinary Medicine, Kasetsart University, 
Kampaengsaen campus, Nakhon Pathom, Thailand. 
2 Kamphaengsaen Veterinary Diagnostic Center (KVDC), Faculty of Veterinary Medicine, Kasetsart University, Thailand 
*Corresponding Author: fvetmksu@gmail.com 
 

Introduction 
Since, PCV3 possessed similar mechanisms of disease development and clinical manifestations to that of PCV2. 
However, pathogenesis and disease association have not clear. Thus, rapid diagnosis method is important for effective 
investigation of this disease. Our objective is to develop the LAMP method for PCV3 detection as a rapid and useful 
method for disease detection on site.  

Materials and Methods 
In this study, we established LAMP method for PCV3 detection using four ORF2-specific primers. The PCV3 recombinant 
plasmid was constructed and used as the template for LAMP method. The LAMP reaction was performed at range 60 - 
65  of temperatures with 60 – 90 minute for reaction period. The common DNA virus (e.g. PPV, AD, PCV2) were tested 
with this LAMP method to verify the specificity of the test. The swine serum positive to PCV3 by qPCR were randomly 
selected and tested with LAMP method. The LAMP products were observed under gel electrophoresis.  

Results 
PCV3 DNA in the constructed recombinant plasmid was successfully detected with our LAMP method. The optimal 
condition of this LAMP method was at 63  for 90 minute. This method showed no cross-reaction with porcine parvovirus 
(PPV), Aujeszky’s disease (AD) and porcine circovirus type 2 (PCV2). This LAMP method could also detect PCV3 DNA in 
serum samples. The application on different type of samples and the sensitivity of this method should be evaluated in 
future.  

Conclusion 
This LAMP method provide rapid, simple and high specificity for PCV3 detection.  

Keywords: PCV3, LAMP, ORF2 
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Development and evaluation of indirect ELISA based on the recombinant 
nucleocapsidprotein for detecting antibodies against Porcine Deltacoronavirus 
 
Ruijie Yan, Yunfei Zhang, Chi Zhang, Hui Hu*, Yabing Wang* 
Henan Agricultural University, Zhengzhou, Henan 450002, P.R.China 
*Corresponding Author: 854116540@qq.com 
 

Introduction 
The development of porcine Deltacoronavirus (PDCoV) antibody-based assays is important for detecting infected animals, 
confirming previous virus exposure.  

Materials and Methods 
To determine the prevalence of anti-PDCoV IgG antibody in Henan, China, an indirect anti-PDCoV IgG enzyme-linked 
immunosorbent assay (ELISA) based on the N protein was developed and utilized in current study. The optimal reaction 
conditions are as following: The coating concentration of N protein was 1.5 �g/mL, and the antigen was coated at 4  
overnight. The plates were washed with phosphate buffered saline containing 0.05% Tween 20 (PBST) and then blocked 
at 37  for 2 h with 1% bovine serum albumin in PBS. 100 μL of diluted serum (1:80) was added to each well and 
incubated at 37  for 1 h. After 4 times washes, 100 μL of horseradish peroxidase (HRP) conjugated anti-pig IgG was 
added to each well at a dilution of 1:6000 and incubated at 37  for 1h. The plates were washed 4 times with PBST, 
TMB substrate incubation time was 15 min at 37 . Finally, the plates were read at an ansorbance of 450 nm useing a 
Microplate Reader. A total of 1034 clinical swine serum samples were collected from the pig farms from June 2016 to 
December 2017.  

Results 
The anti-PDCoV IgG antibody was detected in 72.6% (751/1034). The date suggests that PDCoV has a high 
sreoprevalence in pig population in Hanan province, China.  

Conclusion 
These data demonstrated that the ELISA method can be used for epidemiological surveillance and antibodies detection 
of PDCoV.  

Keywords: indirect ELISA, N protein, clinical serum samples 
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Colorimetric LAMP assay for rapid and sensitive detection of Porcine Circovirus 3 
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Introduction 
In 2016, a novel porcine circovirus (PCV), PCV3, was identified in USA. Successive studies proved it was epidemic in 
China, Poland and Korea. Similar symptoms with pigs infected by PCV2, such as porcine dermatitis and nephropathy 
syndrome and reproductive disorders, also appeared in pigs infected by PCV3. To analyse and control the epidemic 
situation of PCV3, it is necessary to establish accurate and high-throughout detection methods. Although PCR based 
methods have been utilized to detect PCV3, it is not easy to performe for on-site, or laboratories lack of expensive 
thermal cycling equipment and skilled operators.  

Materials and Methods 
To develop a rapid, convenient and low-cost method, the colorimetric loop-mediated isothermal amplifcation (LAMP) 
assay was developed to detect PCV3 in our study. According to the capsid protein gene of PCV3, LAMP primers were 
designed by using the online Primer Explorer version 5 software. Loop primers were also included to accelerate the 
LAMP reaction. In addition to primers, the LAMP reaction tube contained 10 mM (NH4)2SO4, 50 mM KCl, 3 mM KOH, 
0.16 mM cresol red, 4 mM MgSO4, 0.8 mM dNTPs, 0.1% v/v Tween-20, and 8 U Bst2.0 WarmStartTM DNA polymerase. 
The tube was incubated in a thermostatic water bath at 63°C for 30 min to perform the detection. By the addition of 
pH-sensitive indicator dye cresol red, the initial color of the reaction tube is red.  

Results  
When PCV3 capsid gene DNA was contained, the color of the reaction tube changed to yellow after the 30 min 
incubation. However, the negative control tube maintained red. The colorimetric LAMP assay displayed good specificity in 
detecting PCV3, PCV2, PCV1 and 5 porcine DNA pathogens. Moreover, this method was 10 times sensitive than the 
conventional PCR. In diagnosing 32 clinical specimens, 11 positive results were detected by both the two methods. And 
the colorimetric LAMP assay showed 100% agreement with the conventional PCR.  

Conclusion  
The colorimetric LAMP assay we offered might be a good choice for PCV3 epidemiological investigation and point-of-care 
testing.  

Keywords: PCV3, LAMP, detection 
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The effect of Porcine Deltacorovirus invasion on cytokine 
 
Pengtao Wang, Chi Zhang, Qingqing Liang, Liwei Zhang, Hui Hu* 
Henan Agricultural University, Zhengzhou, Henan 450002, P.R.China; 
*Corresponding Author: 854116540@qq.com 
 

Introduction 
Porcine Deltacoronavirus (PDCoV) is a novel swine enteropathogenic coronavirus that causes acute diarrhea/ vomiting, 
dehydration and mortality in neonatal piglets. Its clinical symptoms are very similar to porcine epidemic diarrhea virus 
(PEDV) and transmissible gastroenteritis virus (TGEV), which causes a high number of piglet deaths and significant 
economic impacts.  

Materials and Methods 
This study aimed to explore the effect on cytokine secretion of host cells during PDCoV infection. ST cells were cultured 
in 6-well plates, then PDCoV was added to each well and a control group was set up. Cells and supernatants were 
separately collected at the 1, 2, 3, 6 and 12 h after infection. The Real-time PCR assay was used to determine the 
cytokines expression levels.  

Results 
The results showed that PDCoV infection induced the increase of interferon-alpha (IFN-�) and interferon-beta (IFN-�) 
mRNA expression at 3 h in ST cells after infection and reached the peak level at 12 h. We also detected the expression 
of tumor necrosis factor alpha (TNF-�) in the mRNA expressing level. The TNF-� expression in mRNA level decreased 
from 1 h to 12 h, but it was higher than the control group.  

Conclusion 
Taken together, the mRNA expressions of IFN-�, IFN-� and TNF-� were increased after PDCoV infection, which may be 
associated with in cellular inflammatory reactions.  

Keywords: Porcine Deltacorovirus; IFN-�; IFN-� 
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Novel recombination lineage 3 of Porcine Reproductive and Respiratory Syndrome Viruses 
emerging in Southern China 
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Introduction  
Lineage 3 of porcine reproductive and respiratory syndrome viruses, which belong to the north America type 2, have a 
long epidemic history in China. It was known for its mild virulence and circling endemic. Few knowledge on this lineage 
were lasting for a long time. With novel lineage 3 viruses constantly emerging, It have been characterized by its high 
detection rate and more clinical virulence. 

Materials and Methods  
In this study, we investigated the prevalence of lineage 3 in southern China and selected two isolated strains of lineage 3 
viruses to analyze their genomes and virulence. Cross-sectional epidemiology investigation indicated the prevalence of 
Lineage 3 antigens was 35.68% (95% CI: 27.6-44.3%) among 227 samples that collected from over 100 infected farm 
during January 2016-July 2017 in southern China, and two selected isolates of lineage 3 were not sensitively to Marc-145 
cell line after 20 passages.  

Results  
Full length-genome analysis indicated that the two strains shared 95.2% homolog with each other and 95.7%-96.2% with 
HP-PRRSVs (JXA1-like strain, lineage 8.7). Phylogenetic and molecular evolutionary result demonstrated that the 
HP-PRRSV provided most part ORF1 gene for the two isolates. Animal trails showed these strains with discrepancy 
virulence. Both challenged group was 100% morbidity, and the one with the whole NSPs of HP-PRRSVs showed severe 
clinical symptoms and 40% mortality, while the other with part of ORF1 gene of HP-PRRSVs had no mortality.  

Conclusion  
These findings suggest that these viruses might be commonly circulating in most part of southern China and frequent 
recombination event within HP-PRRSVs of this lineage viruses bring a potential threats to pig industry. It is urgent that 
more knowledge of this lineage are needed.  

Keywords: porcine respiratory and reproductive syndrome virus, lineage 3, prevalence, new recombination 
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Evaluation of Senecavirus A infection and transmission in naturally infected pigs 
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Faculty of Veterinary Science, Chulalongkorn University, Bangkok 
*Corresponding Author: dachrit@gmail.com 
 

Introduction  
Senecavirus A (SVA) is an emerging picornavirus that is associated with vesicular disease and neonatal mortality in 
swine. However, the disease course of SVA in the field condition remains unclear. The present study is to characterize 
SVA infection and transmission in naturally infected pigs at a conventional farm in Thailand.  

Materials and Methods  
Five growing pigs from a previous SVA negative farm that developed vascular lesions within 24 hours were used as 
donors in the transmission study, and they were isolated in a separate pen and commingled with one sentinel pig each 
week for 3 consecutive weeks (sentinel pigs S1, S2 and S3). In both donor and sentinel pigs, viremia associated with 
SVA was assessed, and virus shedding in oral and nasal secretions was examined by reverse transcriptase quantitative 
PCR (RT-PCR) and virus isolation. Serum antibody responses were determined by virus-neutralization assays.  

Results  
In donor pigs, viremia was noted in all pigs at 1 day post-comingling (1 dpc) and in three pigs on 7 dpc. SVA was 
detected from 1 to 21 dpc in oral and nasal secretions by RT-PCR, and between 1 dpc and 14 dpc by virus isolation. 
Neutralizing antibodies against SVA become detectable at 7 dpc in all donor pigs, and remained at low levels (28 dpc). 
Following commingling with the donor pigs, both S1 and S2 pigs developed viremia, shed virus in nasal and oral swabs. 
Pig S3 tested virus negative in serum and nasal and oral secretions, but neutralizing antibody was detected on 28 dpc.  

Conclusion  
Our study provides additional information on SVA infection and transmission in a field situation, and may allow the 
development of improved prevention and control strategies for SVA.  

Keywords: Senecavirus A, natural infection, virus shedding 
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The identification and phylogenetic analysis of Atypical Porcine Pestivirus (APPV) in China 
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Materials and Methods  
A total of 21 partial sequences and 5 full sequences of APPV were determined from neonatal piglets with clinical 
manifestations of congenital tremors in Guangdong Province, China.  

Results  
The sequences of the 21 APPV from China shared 81.3%-84.5% identities with American porcine pestivirus 1 strain 
000515, German porcine pestivirus 1 isolate Bavaria S5/9, German porcine pestivirus 1 isolate APPV GER 01 and 
sequences of three Netherlandish APPV isolates. Phylogenetic tree demonstrated that these 21 sequences were 
clustered into two different clades of which clade  was first characterized. For ten APPV positive tissue samples, APPV 
was found mixed positive with PCV2, PEDV, SVA or SVDV. For the remaining eleven samples, APPV was detected 
positive alone. Five full sequences in clade  were characterized and exhibited 79.3%-99.7% nucleotide sequence 
homology with other APPV reference sequences in GenBank.  

Conclusion  
This report provides information about 5 full sequences and 21 partial sequences including a newly found divergent 
branch.  

Keywords: APPV sequences, phylogenetic tree 
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The detecetion of growth curve of SADS in vero cells 
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*Corresponding Author: majy2400@scau.edu.cn 
 

Introduction  
Swine Acute Diarrhea Syndrome Coronavirus (SADS) played an important role in the disease of porcine diarrhea since 
the end of 2016, and SADS had become one of the most important swine diseases in piglets. In the present study, we 
mentioned the SADS induces and growth curve in VERO cells.  

Materials and Methods  
SADS (2×106.3 TCID50) strains were isolated and propagated in VERO cells and purified five. Vero cells infected with 
SADS on 6-well plates and set custom time from 0 h to 28 h (every per four hours) so as to take samples since SADS 
induces in Vero cells. These samples was performed by qPCR and the results were analyzed by using the system 
software.  

Conclusion 
The result suggested that at early time the SADS propagation is steady around 102.73 (in 0 h) to 103.66 (in 8 h). SADS 
growth rapidly during 16 hours to 26 hours of infection, its DNA copies number is 107.05 and 107.29 respectively. The 
proliferation was slow down after 26 h and it reach in 106.85 in 28 h.  

Keywords: SADS CoV, growth curve, vero cells 
 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 854 

-056 

Genomic characterization of two chinese porcine deltacoronavirus strains 
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Introduction  
Porcine deltacoronavirus (PDCoV) is an enveloped, single-stranded, positive-sense RNA virus belonging to the fourth 
genus, Deltacoronavirus, in the family Coronaviridae of the order Nidovirales. PDCoV was mostly detected from the entire 
small intestine, especially the jejunum and ileum, which causes severe enteritis, accompanied by diarrhea and vomiting in 
piglets. Since 2013, the prevalence of PDCoV have been detected in the United States, South Korea, China, Japan, 
Europe and other places. 

Meterials and Methods   
Since the discovery of PDCoV in USA, we have conducted a surveillance study to identify the presence of PDCoV in 
China, 56 fecal and intestinal samples from Hebei, Henan, Shandong, Guangdong and Shaanxi provinces have been 
collected and tested. Molecular testing was positive for PDCoV, and negative for porcine epidemic diarrhea virus (PEDV), 
transmissible gastroenteritis virus (TGEV), and porcine rotavirus (PRotaV). Subsequently, the complete genome 
sequence of the PDCoV Strain SD was generated using the previously described method.  

Results  
The complete genomic sequence of PDCoV SD is 25,414 nucleotides (nt) in length, excluding the 3’ poly(A) tail. The 
genomic organization of this Chinese PDCoV is same as the mostly known PDCoV HKU15-155, The genome consists of 
the 5’ untranslated region (UTR), open reading frame 1a/1b (ORF1a/1b), spike (S), envelope (E), membrane (M), 
nonstructural protein 6 (NS6), nucleocapsid (N), nonstructural protein 7 (NS7), and 3’UTR.  

Conclusion  
After the analysis of the basic local alignment search tool (BLAST) with PDCoV SD. Which could be found, Strain SD 
shared nucleotide percent identity of 98.97%, 99.06% and 99.13% with HKU15-155, CH/Sichuan/S27/2012 and 
CH-HB-2014. Moreover, a 6-nt (TTTGAA) deletion at positions 1,739 to 1,744 (corresponding to the HKU15-44sequence) 
in the nsp 2 region and a 9-nt (TCGGCAATG) deletion at positions 2,810 to 2,818 in the nsp 3 region. These data 
presented will facilitate future research on the epidemiology and diagnosis of PDCoV in China. Further study remains to 
be conducted to develop effective measures to control this disease.  

Keywords: porcine deltacoronavirus, coronavirus, epidemic, diarrhea 
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Molecular epidemiological investigation of viral diarrhea about piglet in Sichuan province 
 
Danyu Chen, Bo Wang, Lan Feng, Yiming Tian, Hongning Wang, Xin Yang* 
Key Laboratory of Bio-Resource and Eco-Environment of Ministry of Education, Animal Disease Prevention and Food 
Safety Key Laboratory of Sichuan Province, College of Life Sciences, Sichuan University, Chengdu 610065, Sichuan, 
P.R.China. 
*Corresponding Author: yangxin0822@163.com 
 

Introduction 
Piglet diarrhea was a common class of pig diseases and a serious hindrance to the development of pig industry. The 
cause of piglet diarrhea is complex and diverse, such as non-infectious factors and infectious pathogens. Of these, one of 
the most important causes was viral infections, which have high rates of infection and mortality.  

Materials and Methods 
A total of 104 Piglet diarrheic fecal samples from February 2017 to January 2018 were collected from 14 districts of 
Sichuan Province in the southwest of China. Multiplex RT-PCR were developed to identify seven viruses in piglets with 
multiple infections, including porcine epidemic diarrhea virus (PEDV), transmissible gastroenteritis virus (TGEV), porcine 
rotavirus (PoRV), porcine kobuvirus, (PKV), porcine astrovirus (PAstV) and porcine torovirus (PToV). The method was 
shown to be high specificity and sensitivity, as well as achieving the purpose of rapid detection.  

Results 
A total of 70 (67.30%, 70/104) samples were found to be positive. The highest prevalence was observed in Mianyang city. 
The multiplex RT-PCR detection results showed that the positive rates were 18.27% for PKV, 2.88% for PAstV, 2.88% for 
PToV, 19.23% for PEDV, 0.96% for TGEV and 23.08% for PoRV. Furthermore, it was confirmed that 9.62% (10/104) 
PEDV positive samples were co-infected with other five viruses. The co-infected rates of PToV and PAstV was 1.92%.  

Conclusion 
The study indicated that the viral diarrhea caused a relatively high morbidity and mortality in the piglets in Sichuan 
province and the PoRV had highest prevalence. These results demonstrated the need for continuous surveillance 
prevalence rate of viral diarrhea about piglet.  

Keywords: piglet, viral diarrhea, epidemiological investigation 
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Introduction  
Porcine epidemic diarrhea (PED), characterized by vomiting, diarrhea and dehydration, has caused huge economic 
losses to the global pork industry. Infection by its causative agent, PED virus (PEDV), an Alphacoronavirus, was proven 
to be mediated by its spike (S) glycoprotein and a cellular receptor porcine aminopeptidase N (pAPN). However, some 
recent studies have indicated that pAPN is not a functional receptor for PEDV and there is a lack of direct evidences for 
the interaction between pAPN and S glycoprotein in vitro. The objective of this study was to characterize the interaction 
between recombinant pAPN and PEDV S glycoprotein.  

Materials and Methods  
The extracellular domain of pAPN and the truncated variants (residues 21-793 and 505-629) of PEDV S glycoprotein 
were prepared in Drosophila Schneider 2 (S2) cells. After purification by metal-affinity and size-exclusion chromatography, 
the target proteins were assayed for their biological functions through immunogenicity analysis, pAPN activity assay and 
structural determination. Subsequently, their interaction was characterized by gel filtration chromatography, 
native-polyacrylamide gel electrophoresis (PAGE) and surface plasmon resonance imaging (SPRi) analyses.  

Results  
The recombinant proteins were homogeneous after purification, and they were demonstrated to be functional. 
Subsequent experiments showed pAPN and PEDV S1 truncated variants didn’t form complexes and their affinity was 
very low.  

Conclusion  
All these results suggest pAPN may be controversial as the genuine receptor for PEDV. Therefore, further research 
needs to be carried out to elucidate the interaction between PEDV and its genuine receptor.  

Keywords: PEDV, spike glycoprotein, porcine aminopeptida 
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Characteristics of the life cycle of porcine deltacoronavirus (PDCoV) in vitro 
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*Corresponding Author: yhuang@zju.edu.cn 
 

Introduction  
Porcine deltacoronavirus (PDCoV), which was first reported in Hong Kong in 2012 and subsequently isolated from pigs in 
the United States and many Asian countries including China, causing acute diarrhea, vomiting, dehydration and mortality 
in nursing pigs. Replication is a fundamental event in the lifecycle of viruses and a better understanding of the PDCoV life 
cycle is critical needed to help elucidate the mechanism of virus replication and antiviral activity in host cells. However, 
little work has been performed to determine the onset of different processes during the PDCoV replication cycle. The aim 
of this study was to establish some unknown characteristics of the life cycle of PDCoV in vitro, including replication 
kinetics, cellular ultrastructure and virion morphology.  

Materials and Methods 
Porcine LLC-PK1 cells were infected by a PDCoV Chinese Hunan strain. Confluent LLC-PK1 cells in 6-well culture plates 
were infected with PDCoV at a multiplicity of infection (MOI) of 1 for 1 hr and then harvested along with supernatants 
hourly through 12 hr post-infection (hpi). Viral subgenomic RNA (sgRNA) load or genomic RNA (gRNA) load was 
monitored by one-step quantitative RT-PCR. The replication cycle and key morphologic characteristics of PDCoV 
infection was followed from 2 to 24 h post-infection (p.i.) by transmission electron microscopy analysis. At the same time, 
we also detected and quantified the LC3I/II and p62, which were the most widely monitored autophagy-related protein, by 
using western blot assay.  

Results  
Time-course analysis of viral subgenomic and genomic RNA loads and infectious titers indicated that one PDCoV 
replication cycle take 5 to 6 hours. Electron microscopy showed that PDCoV infection induced the membrane 
rearrangements such as double-membrane vesicles and large virion-containing vacuoles. We did not observe any 
membrane rearrangements, which resembled the convoluted membranes observed in cells infected with the alpha and 
beta-coronaviruses. PDCoV infection also increased the number of autophagosome-like vesicles in the cytoplasm of cells, 
and the autophagy response was detected by LC3 I/II and p62 western blot analysis.  

Conclusion  
We have demonstrated some previously unknown characteristics of the life cycle of PDCoV in vitro, including replication 
kinetics in cultured cells, cellular ultrastructure and virion morphology, and possible induction of autophagy.  

Keywords: porcine deltacoronavirus (PDCoV), coronavirus, ultrastructure 
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Introduction  
Pseudorabies virus modified live vaccines were administered intramuscularly or intranasally. This study was conducted to 
evaluate the effects of different vaccination ways on the efficacy of Pseudorabies virus modified live vaccines.  

Materials and Methods  
Pseudorabies virus modified live vaccines were manufactured by Huapai Bio-Engineering Group Co. Ltd. Thirty-five 
Three –week-old piglets from high health herd free of Pseudorabies virus antibody (Sera Neutralization antibody titers 
�1:2) were assigned into five group. Group one were injected 14 day apart with an intramuscular dose. Group two were 
vaccinated 14 day apart with an intranasal dose. Group three were injected with an intramuscular dose at three weeks of 
age, and re-vaccinated with an intranasal dose at five weeks of age. Group four were inoculated with an intranasal dose, 
and re-inoculated with an intramuscular dose. The blood samples were collected at PD (Post-vaccinated Day) 7, 14, 21, 
28 and 35, and were evaluated by Sera neutralization tests. At PD35, all pigs were challenged intranasally with PRV 
virulent isolates GD-82.  

Results  
None of the tested non-vaccinated pigs seroconverted to PRV from the beginning to the end of the study. All vaccinated 
pigs were seronegative at the time of vaccination. After vaccination, they developed an immune response, which resulted 
in 82.1% (23/28) pigs with SN antibody titers�1:16 at PD21. After challenge with virulent isolate GD-82, all non-vaccinated 
pigs developed disease and died. All vaccinated survived to the end of the study. DNA of the virulent isolate GD-82 was 
detected in nasal swab in only 5% of vaccinated pigs.  

Discussion:  
SN antibody is a golden standard for evaluation of the immune response. Protection against the virulent isolate challenge 
is a direct way to evaluation of the Vaccine. The challenge results showed those good immune responses were elicited 
by IM vaccination or IN vaccination. The difference of Geomean of the SN antibody among the four group of from group 
one to group four at PD7 and PD14 is not distinct. However, at PD21, 28 and 35, Geomean of the SN antibody of the 
group one and the group four were higher than those of the group two and the group three. There are significant 
difference between SN antibody titer of the group one and the group three, or between SN antibody titer of the group four 
and the group two (P�0.01). This showed that priming vaccination against PRV can be completed by IM or IN, enhancing 
vaccination against PRV by IM was better than by IN.  

Keywords: pseudorabies virus, modified live vaccine, vaccination, efficacy 
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prolonged diarrhea and low productivity effects in Thai swine herd 
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Introduction  
The purpose of this study was emphasis on access the return on investment (ROI) and the field efficacy of Suiseng® to 
improve survival rate in diarrhea pigs as a cause of prolonged infection associated with E. coli and porcine epidemic 
diarrhea virus (PEDV). This study was implemented in 2017 in a 400-sow farrow to wean husbandry located in Nakhon 
Pathom, Thailand. Mixed infections of PEDV and E. coli was confirmed by molecular techniques.  

Materials and Methods  
A total of forty-four pregnant sows were randomly allocated into two groups. Group A sows (n = 22) were intramuscularly 
vaccinated with 2 mL of Suiseng® at 6 and 3 weeks before farrowing. The remaining group was administered a 2 doses 
schedules by 2 mL of normal saline solution as control. Monitoring of adverse events was critical to the safety had been 
recorded daily until 2 days post vaccination. Field efficacy was evaluated primarily through the results of piglet production 
from the different sow’s parity could be analyzed separately. The estimate average cost of piglet production and cost of 
vaccination were also collected through this experimental period to calculate ROI.  

Results  
Here we briefly described the monitoring results displayed the absence of adverse reaction in vaccinated sows. The 
improvement was significant, with an increase of 1.61 total pig weaned per litter and an additional average increase of 
weight gain and average daily gain up to 2.27 kg and 81.07 g per day, respectively. Piglets with diarrhea from vaccinated 
sows was significantly less than unvaccinated group (Gilts, P1-P2, P4-P5: Suiseng® 0%, 0%, 8.70% versus Control; 
77.14%, 27.45%, 18.38%; P<0.05). Mortality related to enteric disorders of Suiseng® group was not observed (Gilts, 
P2-P3, P4-P5: Suiseng® 0%, 0%, 0% versus Control 11.43%, 3.92%, 4.41%). Vaccination with Suiseng® improved farm 
performance and results in ROI of 11.66 for herds.  

Conclusion  
Consequently, Suiseng® appears to be a relatively safe vaccine which can improve herd performance, reflecting a 
general enhancement in pigs' well-being. Our findings indicate that Suiseng® is a new strategy to mitigate the economic 
losses under long-term unsuccessful double combination therapy with antibiotics and PED vaccine.  

Keywords: Enterotoxigenic E. coli, return on investment, diarrhea pigs, porcine epidemic diarrhea virus, field efficacy 
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Introduction 
We found that the sensitivity of the commercial PRV gB ELISA kits from different manufacturers were quite different. In 
order to offer a useful reference for actually using, negative, medium and strong positive sera reference materials and 
International reference material of PRV were yardsticks by which to evaluate the existing ELISA kits.  

Materials and Methods 
The International reference material of PRV was received from NVSL. The negative, medium and 2 strong positive sera 
reference materials of PRV were prepared by IVDC. Firstly, the standard sera of PRV were detected the titer by 
neutralization test. Then, the standard sera were used as the rule to evaluate 3 PRV gB ELISA kits on the market, from 
Idexxx, PrioCheck and domestic.  

Results 
The neutralization titer of NVSL serum was 1:1000; the neutralization titers of 2 strong positive sera were 1:1500 and 
1:2000, respectively; the neutralization titer of medium positive serum was 1:100; the neutralization titer of negative 
serum was less than 1:2. The standard serum were detected by ELISA kits after doubling dilution. The test results of 
PrioCheck ELISA kit were the most consistent with the neutralization titer. The ELISA titers of serum was 1:2000, 1:2000, 
1:2000, 1:200 and less than 1:2. The test results of IDEXX ELISA kit were significantly higher than the neutralization titer. 
The ELISA titers of serum were 1:4000, 1:8000, 1:8000, 1:400 and less than 1:2. The test results of domestic ELISA kit 
were significantly less than the neutralization titer. The ELISA titers of 5 serum were 1:100, 1:250, 1:500, 1:10 and less 
than 1:2.  

Conclusion 
The standard serum were tested by the gold standard, as the ruler to evaluate the PRV ELISA kits. The results showed 
that the sensitivity is different, which will lead to a certain proportion of false positive or false negative results in the 
clinical diagnosis. Therefore, when the ELISA kit is selected or developed, the standard materials determined by the gold 
standard will improve the quality of the kit, and the reliability of the results will be ensured, providing the guarantee for the 
diagnosis.  

Keywords: standard materials, neutralization titer, PRV 
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Pre-farrowing porcine epidemic diarrhea vaccination effect in maternity mortality rates 
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Introduction  
Pre-farrowing porcine epidemic diarrhea vaccination effect in maternity mortality rates Jaime JA1, Ponce E2, Osorio M2, 
Baltazar3 JF, Pérez3 H 1Zoetis-Swine México, México. 2Ojai-Puebla, México. juanangel.jaime@zoetis.com porcine 
epidemic diarrhea virus (PEDV) is an infectious agent that can lead to dramatic economic losses in pig production. During 
disease outbreaks, vomiting, watery diarrhea, de-hydration and growth retardation are observed. High mortality occurs in 
young piglets exposed to virulent PEDV strains. Vaccines are currently available and the use of a vaccination strategy 
may result in a reduction of mortality rates; this effect has been demonstrated in nursing pigs as a result of transferred 
maternal immunity. 

Materials and Methods 
The study was conducted in a multi-site commercial farm with 5,000 productive sows, located in southwest Mexico. The 
farm has been positive to PED since 2014 and the virus became endemic and recurrent in the system, resulting in high 
mortality rates. 

Results 
In March 2017, the farm set up a pre-farrowing vaccination strategy to control PEDV in sows, implementing a routine 
program of 2 doses (5 and 2 weeks pre-farrowing) of the PED Vaccine® produced by Zoetis. Data from 2016 and 2017 
were analyzed following the Statistical Process Control (SPC) methodology for average maternity (pre-wean) mortality 
rates (AMMR), upper control limits (UCL), lower control limits (LCL) and a T-Test was performed to detect differences 
prior (PV) and after (AV) intervention (PED vaccination). AMMR for PV was greater (P<0.001; 14.50%, UCL=21.70 and 
LCL= 7.30) when compared to AV (6.91%, UCL = 9.05 and LCL= 4.49).  

Conclusion  
This reduction in AMMR represents a decrease of 53.31% after the intervention (vaccination), with the likely explanation 
being that maternal immunity transferred in colostrum and milk provided protection form high mortality rates caused by 
early PEDV infection in suckling piglets. Pre-farrowing vaccination appears to be an effective tool to decrease the 
negative impact on piglet survival. We still need to investigate PEDV vaccination programs as part of positive farm control 
and eradication strategies for the disease. Keywords: Porcine epidemic diarrhea virus, PED vaccination, maternity 
mortality rates. Unidad de Negocios Porcinos Zoetis, México.  

Keywords: porcine epidemic diarrhea virus, PED vaccination, maternity mortality rates 
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Introduction  
This study was conducted to evaluate the effects of four different kinds of diluents which were used to dilute porcine 
transmissible gastroenteritis and porcine epidemic diarrhea live vaccine.  

Materials and Methods 
Porcine transmissible gastroenteritis and porcine epidemic diarrhea vaccine, live (Strain SCJY-1 and Strain SCSZ-1) 
were manufactured by Huapai Bio-Engineering Group Co. Ltd. Porcine transmissible gastroenteritis and porcine epidemic 
diarrhea live vaccine were diluted with four kinds of diluent. Twenty-five two-week-old piglets from high health herd free of 
PEDV and TGEV antibody (Both of sera neutralization antibody titers �1:2) were assigned into five groups, marked A, B, 
C, D, E. The piglets in four groups (A, B, C and D) were injected with vaccine diluted with different diluents respectively, 1 
dose each piglet. The piglets in group E (control group) were injected with the same dose of physiological saline. The 
blood samples were collected for evaluating of antibody titer by sera neutralization tests at PD (Post-vaccinated Day) 0, 7, 
14, 21, 28 and 35.  

Results  
None of the non-vaccinated piglets seroconverted to PEDV or TGEV from the beginning to the end of this study. All the 
groups injected with vaccine developed immune response, and both PEDV and TGEV antibody titers�1:16 from PD14 to 
PD35. Group B (injected vaccine with diluent B) developed higher PEDV and TGEV antibody titers than other three 
groups did.  

Conclusion 
SN antibody is a golden standard for evaluation of the immune response. The results showed that the piglets injected 
with porcine transmissible gastroenteritis and porcine epidemic diarrhea vaccine, live (Strain SCJY-1 and Strain SCSZ-1) 
could develop immune response to TGEV and PEDV. Compared to other three kinds of diluents, diluent B could induce 
higher antibody titers to both PEDV and TGEV, which showed a significantly better efficacy (P<0.05) against other three 
kinds of diluents. Diluent B is more suitable for porcine transmissible gastroenteritis and porcine epidemic diarrhea 
vaccine, live (Strain SCJY-1 and Strain SCSZ-1).  

Keywords: vaccine, transmissible gastroenteritis, epidemic diarrhea, diluent 
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The impact of fly control in pigs 
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Introduction  
Flies in fattening units of pig farms may influence the growth performance as being vectors of pathogens and impacting 
on animals’ welfare. Objective of the trial was to evaluate if a fly reduction affects the growth performance of fattening 
pigs.  

Materials and Methods  
A trial to evaluate the impact of a fly population on the pig growth performance was conducted on a pig fattening unit in 
Germany. Two 1’235 m2 slatted-floor rooms were selected. Pig allocation: in room 1 1’467 pigs, mean weight 28.3 kg. In 
room 2 1’485 pigs with a mean weight of 28.1 kg. Males and females were uniformly distributed in both rooms. Room 1 
remained untreated. Room 2 underwent treatment with a fly-adulticide product (Agita® 10 WG, Elanco) and a fly-larvicide 
product (Neporex® 50SP, Elanco): according to label indication, 6 kg of Agita 10 WG were applied on surfaces the day 
before the animals populated the pens. One week after the entrance of the animals 1 kg of Neporex 50 SP was applied 
on the floor to affect the larvae on the surface of the slurry.  
Targeted final body weight: 116 kg. Days to achieve the final body weight, number of dead animals and live fly count on 
glue traps were determined in both rooms. The Av. Daily Weight Gain (ADWG) was also calculated.  

Results  
In room 2 a mean of 1.3 flies per glue trap were counted each day; in room 1 a mean of 13,8 flies per glue trap were 
determined every day. In room 1 the pigs reached the market weight within 121 days; 49 dead pigs were recorded (3.3% 
mortality). Room 2: market weight reached after 109 days; 33 dead pigs were recorded (2.2% mortality). ADWG was 718 
gr/day in room 1 vs. 809 gr/day in room 2. Statistical differences (P=<0.0001) between the rooms in fly count was 
identified.  

Conclusion  
Simultaneous application of Agita 10 WG and Neporex 50 SP was effective in reducing the count of living flies. Pigs 
performed differently and significant DWG improvement by 10% in the unit with anti-fly treatment was found.  

Keywords: flies, fattening pigs, growth performance 
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Introduction  
Using single dose semen with a Fixed Time Artificial Insemination (FTAI) protocol requiring fewer sperm cells, less 
breeding time, achieving high reproductive performance, is an option available to swine farms. The aim of study was to 
evaluate early and concentrated farrowing after FTAI using buserelin, a gonadotrophin releasing hormone agonist 
(GnRH).  

Materials and Methods  
Trial was performed in a nucleus breeding herd, south of Brazil. A total of 109 multiparous sows, 65 Controls (CONTROL) 
and 44 Buserelin (PORCEPTAL) (Merck Animal Health, Madison, NJ) were entered in the study. CONTROL sows did not 
receive Buserelin, and first insemination was performed at estrus onset and repeated every 24 hour (h) while the sows 
were in standing oestrus. Buserelin sows received a 10 μg (2.5 mL) intramuscular injection of Porceptal, 72 h after 
weaning and were inseminated once 30-33 h after Porceptal application. The sows were divided in five groups between 
August to December 2016.  

Results  
Wean to estrous interval was 4 days (d) for PORCEPTAL and 4.35 days for CONTROL sows. Average gestation length 
was 0.59 days less for PORCEPTAL (113.31 d) than CONTROL (113.9 d). Adjusted farrowing rate was 95.45% for 
PORCEPTAL and 90.77% for CONTROL sows. Total and born alive piglets were PORCEPTAL 13.5 and 12.38; and 
CONTROL 14.07 and 12.73, respectively. In first two groups, PORCEPTAL farrowings were in 2d (62.5 and 37.5% each 
day) while CONTROL farrowings occurred over 7d (group one) and 3d (group two). In third group, PORCEPTAL 
farrowings happened in 4d against 8d in CONTROL. In fourth group, 100% PORCEPTAL farrowings in 3d against 
41.65% CONTROL. In last group, 90% PORCEPTAL farrowings happened in 4d against 72.7% in CONTROL.  

Conclusion  
PORCEPTAL early and concentrated parturition in all groups allowed for a more focused labor around farrowing time and 
more lactation time for suckling piglets. Reproductive performance was not compromised by a single FTAI after Porceptal 
application.  

Keywords: FTAI, buserelin, farrowing, anticipation, concentration 
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Introduction 
Fixed Time Artificial Insemination (FTAI) brings several gains and advantage for swine production. The aim of this study 
was to evaluate reproductive performance and gains during lactation phase after FTAI using buserelin, a gonadotrophin 
releasing hormone agonist (GnRH).  

Materials and Methods  
The experiment was performed in a 2,000 sow breeding herd, located in southeast Brazil, in November 2016. A total of 
113 Danbred sows were assigned to each Control Group (CONT) and Buserelin Group (PORC) (Porceptal, Merck Animal 
Health, Madison, NJ). Control Group sows did not receive Buserelin, and the first insemination was performed at estrus 
onset and repeated every 24 h while the sows were in standing oestrus. Buserelin sows received a 10μg (2.5 mL) 
intramuscular injection of Porceptal 72 hours after weaning, and were inseminated once, 30-33 hours after Porceptal 
application. A total of 26 farrowings, 13 from each treatment, were weighed at birth and weaning.  

Results  
Gestation length was lower in PORC 115.64 d than CONT 116.29 d. A total of 79% PORC farrowings occurred in first 3 
days compared to 69% CONT farrowings. Total and born alive piglets were higher in PORC 15.86 and 13.93 than CONT 
15.36 and 13.57, respectively. Mortality was 3.6% in PORC and 4.65% in CONT. Birth weight was in PORC 1.489 kg and 
1.476 kg CONT, and weaning weight was higher in PORC 6.337 kg than in CONT 6.122 kg. A total of 13.36 PORC and 
12.86 CONT piglets were weaned.  

Conclusion  
Early and concentrated farrowings allowed for a longer lactation length in PORC piglets, which resulted in higher weaning 
weight (215 g). The higher labor focus during farrowing time reduced piglet mortality and consequently increased number 
weaned piglets. Reproductive performance was not compromised by a single FTAI after Porceptal application.  

Keywords: FTAI, buserelin, reproductive perfor, farrowing 
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Introduction  
Lactation impairment in sows is a frequent and important clinical problem. Due to a complex aetiopathogenesis, early 
diagnosis of postpartum dysgalactia syndrome (PDS) is difficult and so far has been based usually on physical 
examination performed in the first days after the farrowing. To date no data have been provided on diagnostic usefulness 
of acute phase proteins (APP) in early diagnosis of peripartum disorders, including lactation disorders in sows. This study 
aimed at measuring the serum concentration of the selected APP (C-reactive protein (CRP), haptoglobin (Hp), serum 
amyloid A (SAA) and pig major acute phase protein (Pig-MAP)) in the sows with physiological and pathological course of 
the peripartum period and to evaluate the possibility of utilising the APP in the early diagnosis of PDS. Also, the 
correlation between APP serum concentration and production parameters was assessed.  

Materials and Methods 
The experiment was conducted on 139 sows divided into 3 experimental groups based on the course of peripartum 
period: HEALTHY (n = 58) – clinically healthy sows, PDS (n = 45) – sows with milk production disorders, OTHERS (n = 
36) – sows which had experienced difficult parturitions, inflammations not connected with mammary glands, lameness. 
Blood samples were taken on days: -28, -14, -7, -5, -3, -1, 0 (parturition), +1, +3, +5, +7, +14 and +28 days prior or post 
farrowing. In order to measure the level of serum APP, the quantitative ELISA tests were used.  

Results 
The results of study indicate that the diagnosis made on the basis of the assessment of SAA levels on day 7 before the 
farrowing was not statistically different from the diagnosis made on the basis of the physical examination in the first days 
after the farrowing that is the so-called gold standard.  

Conclusion 
The achieved results indicate that SAA may be a useful early marker of lactation impairments in sow, which allows to 
detect with high probability which sows are susceptible to lactation disorders even as early as one week before the 
parturition.  

Keywords: sows, lactation disorders, biomarkers, acute phase proteins, early diagnosis 
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Introduction 
Blood sugar (or glucose) is the most important source of energy for cellular respiration. There is a precise system to 
regulate blood sugar concentration in organism, but if the mechanism of this system blocked, the blood sugar will 
fluctuate greatly. The undulating of blood sugar concentration indicates the changes of health status. Study on the 
concentration and content of blood sugar is particularly important for livestock production, and determination plays an 
important role in guiding health management.  
There are many ways to determine blood sugar such as electrochemical method, hexokinase method and glucose 
oxidase method, etc., and each has its advantages and disadvantages. Electrochemical method is easy and fast, but the 
instrument detection error is often large and the results are also affected by the operator's technical proficiency and 
chosen method. Hexokinase method and glucose oxidase method easily affected by some chromogenic substances in 
the blood (such as hemolysis produced yellow substance) and cause errors.  

Materials and Methods  
This article recommend an improved glucose oxidase method to determine blood sugar that the yellow chromogen 
replaced by blue chromogen that avoid the effection of yellow chromogenic substances in blood. A small amount of 
sample react with Reaction Solution for 10 min then measured by ELISA instrument. After calculation the result 
expressed by S/P value called Sugar Degree (oG).  
This method is simple, fast and accurate. An critical part is the Reaction Solution, which composed of Glucose oxidase, 
Peroxidase, 4-Aminoantipyrine, 2,4,6-Triiodo-3-hydroxybenzoicacid that makes the reaction time and the result 
accuration under control.  

Results  
According to the statistics of over 10 thousand pigs, we know the normal blood sugar level of healthy pigs was 3.0-5.0 
mM. When blood sugar is higher than 5.0 mM, it means Hyperglycemia. When the it is lower than 3.0 mM indicates 
Hypoglycemia that easily cought by pigs.  

Conclusion  
According to the severity, hypoglycemia is classified into 3 grades. Sugar Degree between 0-1.0 mM is called grade 1, 
and between 1.0-2.0 mM is called grade 2, then between 2.0-3.0 mM is called grade 3. The most serious hypoglycemia 
was grade 1. No matter which grade the pigs are, it is necessary to take intervention measures in production to improve 
it.  

Keywords: pig hypoglycemia, blood sugar degree, health evaluation, improved method 
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Introduction   
Genetic improvement, with maximum utilization of high genetic value boars is one of the pillars of productivity 
improvement for the swine industry. The objective of this study was to evaluate the effects of butaphosphan and 
cyanocobalamin (Catosal®B12/Coforta®-Bayer Animal Health) on semen production of boars under commercial 
conditions.  

Materials and Methods   
In a Brazilian commercial boar stud, 24 healthy and fertile breeding boars of same genetic line, aged between 12-24 
months, were evaluated. The animals were randomly divided into two treatments, with 12 animals per group: T1 (Control 
Group) and T2 (Catosal®B12). The experiment was divided into 3 phases: Phase 1–0 to 28 days, no intervention 
(observation period); Phase 2–29 to 57 days, T2 boars received one weekly intramuscular injection of 10 mL of 
Catosal®B12 (1000 mg butaphosphan, 0, 5 mg of cyanocobalamin), totaling 5 injections; Phase 3–58 to 86 days, no 
intervention (observation period). Injections were done on Saturday and the semen collection performed in the following 
Tuesday. Sperm motility, total spermatozoa produced and doses produced per ejaculated were measured and 
statistically analyzed by Minitab®.  

Results   
The results shown similar performances during the Phase 1 of the experiment. During Phase 2, Catosal®B12 treated 
boars (T2) showed positive statistical improvement (P<0.01) on sperm motility (T2=91.8% / T1=90.1%), total 
spermatozoa (T2=73.7 billion / T1=60.2 billion) and total doses produced per ejaculated (T2=24.1/T1=19.7), indicating 
beneficial effect on semen production. This higher performance was observed also during Phase 3 (P<0.05) for the same 
parameters, indicating a lasting positive effect after treatment.  

Conclusion  
In conclusion, butaphosphan and cyanocobalamin injectable supplementation (Catosal®B12/Coforta®) increases semen 
production of boars under commercial conditions and positively impacts boar output and farm productivity.  

Keywords: boar, semen production, motility, Butaphosphan, Cyanocobalamin 
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Treatment of sperm with maXipig® before artificial insemination improves reproductive 
performances 
 
Frédéric ACJ Vangroenweghe*1, Michel Loicq2, Tijl Vanmeenen2 
1 BU Swine & Poultry, Elanco Animal Health, Antwerpen, Belgium 
2 NoHow, Baasrode, Belgium 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction   
Optimal reproductive performance is crucial for economic success in commercial pig herds. Different management 
strategies, such as optimized feeding strategies, hyperprolific dam lines, batch farrowing systems and extended 
photoperiod during the post-weaning phase, are applied in order to meet the high performance expectations of modern 
sow farmers. However, inevitable variations in farm conditions can negatively impact the results of high productive 
genetics. Recently, a new technology (maXipig®; IUL-NoHow) has been developed to improve fertilization capacity of 
spermatozoids through a patented LED-treatment. The objective of the present study was to investigate the effect of 
pre-treated sperm on reproductive performances under field conditions.  

Materials and Methods   
A high productive 225-sow farm managed on a 5-week batch-management-system was enrolled in the study. Four 
subsequent groups were enrolled for a pairwise comparison between the standard insemination protocol (control, 
C-group) and the application of maXipig® (30 min) on the sperm doses prior to insemination (maXipig®, M-group). 
Several standard reproductive performance parameters were collected during the study: farrowing efficiency index (FEI, # 
farrowings per 100 inseminations), total born piglets (TBP), live born piglets (LBP) and live piglet index (LPI, # LBP born 
per 100 inseminations).  

Results  
Farrowing efficiency index significantly (P=0.04) improved from 94.15±1.15% (C) to 99.04±0.96% (M). Total born piglets 
were significantly higher in the M-group (16.43±0.17 vs. 15.79±0.20; P=0.02). Overall, LPI significantly (P=0.02) 
improved with 9.3% in the M-group (1470±39) as compared to the C-group (1345±36).  

Conclusion   
Sperm pre-treatment with maXipig® had a significant impact on FEI, TBP and LPI. This implies that fertilization capacity 
improved through pre-insemination treatment with the maXipig® concept, based on LED-technology, which significantly 
impacted reproductive performance in the herd.  

Keywords: maXipig, improved fertilization capacity, spermatozoids, reproduction 
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Introduction   
Welfare Quality® Protocol - Assessment protocol for pigs describes the procedures and requirements for the assessment 
of pig welfare and is restricted to the key production animals: sows, piglets, and growing-finishing pigs. The aim of this 
study was to assess the welfare of sows in conventional (CHS) and alternative housing systems (AHS) in Slovenia using 
this protocol.  

Materials and Methods  
Ten conventional and ten alternative Slovenian pig farms were included. An alternative farm provided outdoor area for 
sows, roughage and frequent forage. A total of 4.336 sows in CHS and a total of 185 sows in AHS were assessed 
between February and August 2017. Most measures were scored according to a three-point scale ranging from 0 to 2. In 
some cases a binary (0/2 or Yes/Now) or a cardinal scale (e.g. cm or m2) were used.  

Results  
More frequent observations in CHS were: stereotypies (average score 0.22 in CHS and 0.07 in AHS), fear of humans 
(average score 0.81 in CHS and 0.55 in AHS), negative social behavior (0.94 % of assessed animals in CHS and 0.7% in 
AHS), positive social behavior (34.67% of assessed animals in CHS and 11.57% in AHS) and resting (83.11 % of 
assessed animals in CHS and 37.03% in AHS). In alternative farms more playful behavior and investigation of enrichment 
material were recorded (2.61% of assessed animals in CHS and 8.27% of assessed animals in AHS), investigation of the 
pen (16.03% of assessed animals in CHS and 30.93% in AHS) and other active behavior (12.7% of assessed animals in 
CHS and 29.22% in AHS). Manure on the body (average score 0.38 in CHS and 0.15 in AHS), wounds on the body 
(average score 0.39 in CHS and 0.18 in AHS), local infections (average score 0.24 in CHS and 0.12 in AHS) and vulvar 
lesions (average score 0.15 in CHS and 0.0 in AHS) were slightly more recorded in CHS. The main problem found was 
bursitis. More cases (average score 0.9 in CHS and 0.3 in AHS) were observed in CHS.  

Conclusion  
The findings of worsen welfare status on the CHS farms are most likely the consequence of the fact that on the 
alternative farms floors were mostly solid with deep straw or shallow bedding, better environmental enrichment including 
outdoor area with possibility to forage was provided for pregnant sows.  

Keywords: welfare protocol, sow, conventional farm, alternative farm 
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A study of duration and frequency of unproductive entries to the ESF, in relation to the 
average feeding time of multiparous sows in group gestation 
 
Matias Morales, Mireia Hidalgo, Xavi Serra, Joan Sanmartin, Segundo Ricardo* 
Optimal Pork Production, Lleida, Spain 
*Corresponding Author: r.segundo@oppgroup.com 
 

Introduction   
Feeding behavior can provide a valuable indication of comfort or stress for gestating sows in large groups, when fed with 
ESF systems. The present study analyzes all recorded entries in which food was not administered; unproductive entries.  

Materials and Methods  
The study was conducted at Albesa-Ramadera a 3300 sow, Site 1, based in Catalonia, Spain. The farm has large group 
gestation (160 to 165 sows per group) and utilizes Electronic Sow Feeding Stations (ESF). Data were recorded from the 
ESF, looking at 852 sows, over 95 days of their gestation period.  

Results  
Table 1, shows that the average UPE, entry lasts approximately 30 seconds. The accumulated UPE time (UPT) for the 
younger parity sows is much higher than that of higher parity sows.  
Table 2, shows that UPE, increase as more sows complete their visits. UPE peak in between 14 and 18 hours after the 
stations open and feeding starts.  

Conclusion 
Multiparous sows perform multiple entries to the feeding station after eating. Average UPE last around 30 seconds each. 
UPE can be considered a measure of unsatisfied needs. Hunger is the most probable motivator. Understanding UPE may 
be useful when evaluating the effectiveness of environmental enrichment.  

Keywords: group gestation, ESF 
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*Corresponding Author: r.segundo@oppgroup.com 
 

Introduction   
Feeding behavior can provide a valuable indication of comfort or stress for gestating sows in large groups, when fed with 
ESF systems. The present study analyzes all recorded entries in which food was not administered; unproductive entries, 
and their relationship to body condition and parity.  

Materials and Methods   
The study was conducted at Albesa-Ramadera a 3300 sow, Site 1, based in Catalonia, Spain. The farm has large group 
gestation (160 to 165 sows per group) and utilizes Electronic Sow Feeding Stations (ESF). Data were recorded from the 
ESF, looking at 852 sows, over 95 days of their gestation period. Sows were classified by parity and body condition (BC) 
into three groups (Thin, Normal, Fat).  

Results  
Sows of parity 2-3 averaged 4 UPE/day, and this decreased to 3 and 2 UPE/day as sows get older. Table 3, shows that 
thin sows had the highest average number of UPE, entering the ESF approximately 4 times a day. UPE decreased with 
increasing body condition.  

Conclusion 
Younger and thinner sows enter the ESF more frequently than higher parity sows and sows in normal or fat body 
condition. Under normal productivity conditions, 2-4 UPE per sow per day is part of the expected behavioral pattern. UPE 
can be considered a measure of unsatisfied needs. Younger sows are the last group to eat and satisfy their hunger.  

Keywords: group gestation behavior, ESF 
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A comparison of immunocastrated pigs versus physically castrated pigs and entire males: 
meta-analysis of most relevant parameters for pork packers 
 
Choew Kong Mah*1, Alvaro Aldaz1, Ilse Van Vlaenderen2, Robert Holland1, Barbara Poulsen Nautrup3, James Allison1 
1 Zoetis, Parsippany, NJ, USA 
2 CHESS, Bonheiden, Belgium 
3 EAH-Consulting, Aachen, Germany 
*Corresponding Author: ck.mah@zoetis.com 
 

Introduction  
The objective of this analysis was to evaluate the most relevant carcass data for pork packers. Meta-analysis was used to 
compare carcasses from male pigs immunologically castrated (IC) with Improvac® vs physically castrated (PC) or entire 
male (EM) pigs. Studies reporting primal cutout weights (ham, shoulder, loin, and belly) of pigs raised without the feed 
additive ractopamine were included and mean differences in cutout weights and relevant meat quality data calculated. 
The carcass comparison versus PC pigs included all pigs, whereas only light and medium weight pigs (hot carcass 
weight [HCW] �97.7kg) were included in the comparison to EM. Risk of boar taint was assessed by comparing the 
number of samples exceeding the established consumer thresholds of detection (ToD) for skatole (0.2 �g/g fat) and 
androstenone (0.5�g/g fat).  

Materials and Methods 
Although carcasses from IC pigs have a 1.6% units lower dressing percentage (P<0.0001) than from PC pigs at a similar 
HCW, they are significantly leaner (0.8% units, P<0.05) and absolute weight of ham and shoulder is significantly higher 
(P<0.05). The average additional gain of this valuable meat is 0.623kg per IC carcass. Weight of loin and belly is similar 
in IC and PC carcasses. Compared to carcasses from EM pigs, IC have a 2.5 kg higher HCW (P<0.05) but lower 
percentage lean (-1.6% units; P<0.0001). Weight of ham and shoulder is similar, but a higher yield of loin and belly 
(P<0.05) gives a gain of 1.13kg valuable meat per IC carcass.  

Results  
No differences were observed between the number of IC and PC samples exceeding ToD for skatole and androstenone 
and there was no evidence of boar taint risk in these two groups, whereas statistically significantly more EM carcasses 
exceeded these ToDs suggesting a risk of boar taint complaints.  

Conclusion  
Despite a lower dressing percentage, IC carcasses are leaner and yield on average>0.6kg more valuable meat compared 
to those from PC. Compared to carcasses from EM, light and medium IC pigs have a lower percentage of lean meat but 
gain>1kg more meat in valuable carcass cuts, while effectively avoiding boar taint.  

Keywords: immunocastration, pork packers, Meta-analysis, Improvac 
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Energy supplement to newborn piglets does not interfere with immunoglobuline uptake 
 
Flemming Thorup*, Mai Britt Friis Nielsen 
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Introduction 
Some newborn piglets have too few energy resources to fight for colostrum at the sow. An energy supplement to these 
piglets will give them energy to obtain colostrum at the sow. Anyway, it is speculated whether some ingredients in the 
energy supplement may enhance the closure of the intestine wall and reduce immunoglobuline (IgG) uptake.  

Materials and Methods  
The trial was performed under permit 2015-15-0201-00673. Immediately after observed birth, 22 piglets were weighed 
and randomized to one of three treatments. Piglets were either untreated control (7 piglets) or they were treated orally 
immediately after birth with either 25 mL 20% glucose (8 piglets) or 25 mL 20% rehydrated cow colostrum powder (8 
piglets). Piglets were kept in a bedded box heated to 36°C. Three hours later, piglets in all three groups were bled and 
then fed 25 mL sows colostrum (57 g IgG/l) and returned to the box. Four hours later piglets were bled and returned to 
their mother. Serum was tested for the level of maternal IgG in a sandwich ELISA, which did not react to bovine IgG.  

Results  
None of the samples collected before colostrum feeding contained maternal IgG. The control piglets, the piglets fed 
glucose and the piglets fed rehydrated cow colostrum had a level of 5.9, 5.8 and 4.8 g/l porcine IgG in serum 4 hours 
after feeding sow colostrum. After returning to the farrowing unit, 7 piglets in each group were alive at 10 days of age.  

Conclusion 
Feeding energy to newborn piglets may reduce IgG uptake, but this reduction is not at a level that will affect survival of 
the piglets.  

Keywords: newborn, piglets, colostrum, immunoglobulins 
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IgG uptake in newborn piglets takes four hours to reach maximum concentration 
 
Flemming Thorup*1, Peter Michael Helweg Heegaard2, Mai Britt Friis Nielsen1 
1 SEGES, Danish Pig Research Centre, Copenhagen, Denmark 
2 National Veterinary Institute, Technical University of Denmark 
*Corresponding Author: ft@seges.dk 
 

Introduction  
Newborn piglets need sow colostrum to obtain protective humoral immunity (IgG). The dynamics of IgG uptake are poorly 
understood, reducing the ability to assure individual piglets of enough colostrum. This study investigates how the volume 
of colostrum and piglet age affect colostrum uptake.  

Materials and Methods  
The trial was performed under permit 2015-15-0201-00673. Immediately after observed birth, 67 piglets were weighed 
and randomized to one of nine treatments in a 3 x 3 block trial based on volume of colostrum and age at feeding. 
Volumes of colostrum were 10, 25 and 2 x 25 mL, respectively. The double dose was administered with a 3-hour interval. 
Age at feeding was 0, 2 or 6 hours after birth. Piglets were kept in a box at 36°C. Serum for IgG analysis was sampled 
before feeding colostrum and then every 2 hours for 12 hours. After the trial (12-18 hours after birth), piglets were 
returned to the farrowing unit. Serum was tested for IgG in a validated sandwich ELISA.  

Results  
The test results confirmed that no piglets had ingested colostrum before entering the trial. Two hours after feeding, serum 
IgG concentration was approximately 30% of the maximum IgG serum level. After 4 hours, the maximum level was 
reached, after which a slight decline in serum IgG concentration was observed. In piglets fed an additional 25 mL after 3 
hours, the level stabilized at 8 hours, 5 hours after last feeding. Thus, we conclude that the maximum serum level of IgG 
is achieved 4 hours after ingestion of colostrum. The administration of 10, 25 and 50 mL of colostrum resulted into blood 
levels of 4, 11 and 22 g/L. Feeding colostrum 0, 2 or 6 hours after birth did not affect IgG uptake. The different volumes 
fed did not affect survival at 7 days.  

Conclusion 
Maximum uptake of IgG is achieved 4 hours after colostrum feeding. Piglet age at feeding does not affect IgG uptake. Up 
to a volume of 50 mL IgG uptake is linearly correlated to volume of colostrum.  

Keywords: newborn, piglets, colostrum, immunoglobulin 
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Prevalence of Cystoisospora suis in commercial farms in China 
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Introduction  
Cystoisospora suis (formerly Isospora suis) is one of the most common parasitic diseases on intensive pig farms across 
the world. To prevent clinical disease, treatment of piglets with toltrazuril (Baycox® 5%, Bayer Animal Health) is widely 
practiced since 2010 in China. The aim of this investigation was to determine the prevalence of Cystoisospora suis in 
commercial pig farms in China.  

Materials and Methods  
The research was carried out in 15 Chinese provinces, from September 2016 to August 2017. Samples were collected 
from a total of 237 commercial farms that do not use any kind of pharmacological control of coccidiosis. Fecal samples 
were collected from a total of 2.468 litters of suckling piglets, between the ages of 9–20 days, and examined under light 
microcopy. Oocysts counts were determined by a modified floating method, with 3 to 5 piglets examined in each litter.  

Results  
The results showed that 86.9% of farms were positive to C. suis, with 21.8% to 88% of the litters being affected. 
Prevalence was higher in Heilongjiang (100%), Jilin (100%), Jiangsu (100%), Guangdong (100%), Guangxi (100%), 
Jiangxi (100%), Fujian (92.9%), Henan (92.9%), Sichuan (88.9%), Shandong (88.9%), Liaoning (87.5%), Shaanxi (87.5%) 
and Zhejiang (82.1%) provinces. Hebei and Hunan provinces showed lower but yet high incidence of coccidiosis: 50% 
and 76.9%, respectively. The oocyst excretion was higher between days 13 to 16 of life. No significant influence of 
season was identified in the pattern or intensity of oocyst excretion.  

Conclusion 
The high incidence of Cystoisospora suis in China is in line with previous reports and with results in other relevant swine 
producing countries. Lack of seasonality effects also show the need for control thought the year Control of coccidiosis at 
an early age is recommended not only to prevent clinical but also subclinical coccidiosis, that lead to lower weight gains 
and lower piglet homogeneity.  

Keywords: Cystoisospora suis, coccidiosis, prevalence, piglets, China 
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Seroprevalence of Toxoplasma gondii IgG antibodies in southern Hebei province in China 
 
Fei Wang1, Guoqiang Zhang*2 
1 Bayer Animal Health, Chengdu, China 
2 Beijing Science and Technology Co. Ltd, Beijing, China 
*Corresponding Author: qianxiang.huo@bayer.com 
 

Introduction  
Toxoplasmosis is a widely distributed zoonotic disease, caused by the protozoan parasite Toxoplasma gondii. In 
gestating sows, infections can lead to abortions and increase incidence of mummified fetuses and stillbirths. This study 
aimed to determine the seroprevalence of T. gondii infection in commercial pig farms in the southern region of Hebei 
province, China.  

Materials and Methods  
The study was conducted from April 2016 to April 2017, involving 846 sows located on 53 commercial pig farms in 5 
regions of Hebei province: Baoding city, Cangzhou, Handan, Hengshui and Xingtai city. Venous blood was collected and 
serum from each sow analyzed for anti-T. gondii IgG antibodies using indirect enzyme-linked immunosorbent assay 
(ELISA).  

Results  
In 2016, the seroprevalence of anti-T. gondii IgG antibodies was 47.6%. Prevalence varied in the different regions within 
the province: Hengshui (80.6%), Cangzhou (80.0%), Xingtai city (69.7%), Handan (51.6%), Baoding city (25.4%). 
Seroprevalence increased in 2017, reaching 59.2% of samples analyzed, with 2 regions showing an increase in T. gondii 
incidence: Handan (70.3%), Cangzhou (68.4%), Xingtai city (60.9%), Baoding city (54.8%), Hengshui (54.6%).  

Conclusion  
Our findings suggest T. gondii exposure is high in commercial pig farms of south Hebei, with an increase positive 
Toxoplasmosis rate when comparing 2017 to 2016. These results call for action in preventing the disease, especially in 
sow herds.  

Keywords: Toxoplasma gondii, sows, seroprevalence, toxoplasmosis, China 
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Urine analysis as indicator of urinary tract infection risk: survey in Chinese commercial 
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Introduction  
Previous reports show that urinary tract infection (UTI) is highly prevalent in confined sows and can lead to decreased 
fertility and early culling. The objective of the study was to survey the incidence of urine abnormalities in commercial 
farms in China, determining in which stage of sow’s production cycle the risk of UTI would be higher.  

Materials and Methods  
The research was carried out in 126 sow farms in 7 Chinese provinces, totaling 6.300 urine samples. Samples were 
collected in the morning before feeding from sows in 5 different stages: late gestation, immediately before farrowing, 
immediately after farrowing, on the second week of lactation and after weaning. Samples were visually analyzed for color 
and sediments. Commercial urine reagent sticks (URS-10A, YerconTM) were used to determine urine pH, protein, 
specific gravity, nitrite, ketones and leukocytes.  

Results  
Visual alterations were found only during lactation: 19% (479/2520) of samples which showed dark brown color and 
presence of sediments, indicating that water consumption might not have been sufficient. Also at lactation, 10.6% 
(267/2520) had higher levels of specific gravity (above 1.020) and 25.7% (648/2520) had pH values over 7.5. Ketones 
were only observed at farrowing and might be linked with presence of high body score sows, intense fat metabolism 
and/or decreases in feed consumption. Nitrate levels were only elevated on 4.3% (108/2520) of samples at late gestation 
and 6.6% (166/2520) during lactation. Urine protein positive samples represented 2% (51/2520) of late gestation samples, 
4.6% (116/2520) at lactation and 31.6% (398/1260) at post-weaning.  

Conclusion 
Higher urine abnormalities have been found during lactation, with 66.5% of samples showing deviation on at least one 
parameter tested. As these abnormalities are linked with higher predisposition and incidence of UTI, producers are urged 
to follow up sow water intake and overall health, reducing UTI impact on productivity.  

Keywords: UTI, urinalysis, lactation, sows, China 
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Relationship between tail length and amputation neuromas by tail docking of slaughtered 
pigs 
 
Yun-Seok Choi, Jeong-Hee Han, Yun-Chan Lee* 
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon-Si, 
Kangwon-Do, 24341, South Korea 
*Corresponding Author: thunsday@naver.com 
 

Introduction  
The aim of this study was to investigate the relationship between tail length and the formation of amputation neuromas on 
the aspects of animal welfare.  

Materials and Methods  
A total of 659 tails of slaughtered pigs were cut off 0.5cm from the tip, and the length and diameter were measured. The 
tail length was a distance between 1cm from the root and 0.5cm from the tip, and the diameter was at the 0.5cm from the 
tip. The tails were divided into 3 groups according to the range of length estimated through the referred intact tail length 
(30.6±0.6cm in crossbred LYD). The grouping was as follows: Short (length<7.65cm, 0~25% tail remains), Medium 
(7.65�length<15.3, 25~50% tail remains) and Long (15.3�length<22.95, 50~75%). The number of tails with neuromas, 
the number of neuromas per tail and the mean size of neuromas were measured. Kruskal-Wallis one-way ANOVA test 
(post hoc test: Bonferroni corrected Mann-Whitney test), Cochran Mantel-Haenszel test and Cochran Armitage test using 
SPSS statistics 21 were used to test correlation of tail length with formation of amputation neuromas.  

Results  
In the relationship between tail length and amputation neuroma in pigs, the mean tail length (10.9±3.4cm) showed 6.5cm, 
10.9cm, and, 18.0cm at short, medium, and long group respectively. The percent of tails with neuroma occurred 44.1%, 
60.4%, and 71.2% at short, medium, and long group respectively. The number of neuromas per tail appeared 0.5, 0.7, 
and 0.9 at short, medium, and long group respectively. The mean size of neuromas was measured in the short, median, 
long group with 1,060.0 μm, 1,046.0 μm, and 1,101.5 μm respectively.  

Conclusion 
In this study, we found out the relationship between tail length and formation of amputation neuromas of slaughtered pigs. 
Neuromas were found throughout all docking lengths, and the extent of neuroma formation was the most in a long-sized 
tail length group.  

Keywords: amputation neuromas, slaughter 
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Effects of cysteamine hydrochloride on production performance, carcass characteristics, 
and cortisol level of fattening pigs. 
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*Corresponding Author: s_chomchai@yahoo.com 
 

Introduction  
The objective of this study was to investigate the effects of cysteamine hydrochloride (CSH) on production performance, 
carcass quality and cortisol levels in fattening pigs by CMIA.  

Materials and Methods  
A total of 224 crossbred (LW × LR × D) fattening pigs (112 female and 112 male) were randomly to one of four dietary 
groups with four replications, fourteen pigs each. Randomize complete block design was assigned for analysis. All pigs 
were raised in an evaporative system house with 6x8 square meters of pen. The 16 pens of pigs were randomly allocated 
to one of four diets: (1) was basal diet; (2) the basal diet plus 500 ppm of CSH; (3) the basal diet plus 500 ppm of CSH for 
feeding the pig from 20 to 60 kg; (4) the basal diet plus 700 ppm of CSH for feeding the pig from 60 to 130 kg.  

Results  
The results showed that the dietary supplementation of 700 ppm of CSH for feeding the pig from 60 to 130 kg tended to 
improve average daily gain, feed intake, lower backfat thickness and decreased Feed conversion rate. Furthermore, 
Dietary supplementation of 700 ppm CSH tended to decrease cortisol level of pig after transportation.  

Conclusion 
From this study, the supplementation of 700 ppm CSH and feeding the pig during finishing period are recommended.  

Keywords: carcass characteristics, cysteamine, finishing, growth, pigs 
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The impact of trained and untrained personnel on product implementation and subsequent 
pig health 
 
Sarah Probst Miller* 
AgCreate Solutions, Inc and Pork Avenue Training Portal, Monticello, IL, USA 
*Corresponding Author: sarah@agcreate.com 
 

Introduction  
It takes people to make pork™ and impact healthy swine in our industry. The desire to successfully impact change in 
human behavior has influenced AgCreate Solutions, Inc’s (AgC) subsequent educational development approach. It has 
been the mission of AgC to create innovative learning experiences that respect the science of how adults learn. As a 
result, over 120 lessons covering all aspects of pork production have been created in English and Spanish and some in 
Mandarin on Pork Avenue Training Portal.  

Materials and Methods  
We are starting to see the results of applied educational science in our industry. This is the first study in a series looking 
at the impact of trained and untrained personnel on product implementation and subsequent pig health. In this 
observational study, farm owners were expanding and wanted to implement products associated with Day 1 Pig Care on 
a start-up farm. This case study looks at the training strategy as relates to those Day 1 Pig Care products and tasks as 
well as subsequent results as benchmarked by Swine Management Services (SMS). SMS’s benchmarking database 
contains 986 farms with 1,751,400 mated females.  
The SMS database contains 1,751,400 mated females on 986 farms across the global industry. Farm B achieved a 96% 
ranking in the SMS database achieving their goal to be in the top 10% of farms in the database. Only 40 farms ranked 
above Farm B in this category. The average piglet survival of the SMS top 10% is 82.5% survivability, and the entire 
system survivability averages 78.80%. Farm B achieved 89.20% survivability.  

Results  
Regarding the goal of achieving the top 10% of pigs per sow per year, records were charted against the benchmark. The 
past 13 weeks achieved this goal with the result of 30.16 pigs weaned per mated female per year giving Farm B a 94% 
ranking in the SMS Benchmarking System.  

Conclusion  
A training program is only successful with veterinary and production leadership. This farm had an extremely competent 
and committed veterinarian, production consultants, and leadership team members to guide training and subsequent 
product implementation on farm.  

Keywords: training, pig health, human behavior, pork avenue, bench marking 
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Buserelin acetate and its effects on within litter birth weight variation 
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*Corresponding Author: falmeida@icb.ufmg.br 
 

Introduction  
Low birth weight piglets are reality in commercial farms and have been associated with functional disorders of several 
organ systems, resulting in adverse consequences postnatally and greater economic losses in swine farms. This raises 
the question about the economic reality of rearing low birth weight pigs. Development of breeding strategies that increase 
the proportion of heavier piglets at birth is very important to minimize the impact of low birth weight on subsequent growth 
performance. The aim of the study was to investigate the effect of buserelin acetate, a gonadotrophin releasing hormone 
(GnRH) analogue (Porceptal®, Merck Animal Health) that induces ovulation, on within litter birth weight variation.  

Materials and Methods  
The study was performed in a breeding herd located in southeast Brazil in 2016. One hundred and four Danbred sows 
were divided in two experimental groups: Control (n = 52), sows without ovulation induction and Treated (n = 52), sows 
which received a single intramuscular injection of 10 μg buserelin acetate 72 hours (h) after weaning (2.5 mL Porceptal). 
Treated sows were inseminated 36 h after porceptal injection with a single semen dose, while the Control group was 
inseminated at estrus onset and repeated every 24 h while still in estrus.  

Results  
A single injection of Porceptal increased the number of heavier (>1.5 kg) piglets at birth within a litter by approximately 
two piglets (P<0.05). Moreover, the percentage of sows with mor than five heavy piglets in the litter increased by 20% 
(P<0.05), whereas the proportion of sows without heavier piglets decreased almost 25% (P<0.05). Notwithstanding the 
greater proportion of heavier piglets at birth, litter size was equivalent.  

Conclusion 
The present results suggest that the administration of Porceptal 72 h after weaning followed by a single insemination 36 h 
after hormone injection may be a valuable tool to improve the number of heavier piglets at birth.  

Keywords: buserelin acetate, birth weight, piglets 
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Practical use of progesterone test (Ovu-check®) in gilts 
 
F.J Fernández1, J.Q Cabañes1, M Jimenez2, R Menjón2, J Bollo2,  A Romero2, M Marcos2, H Lin*3 
1 AGROCESA S.A 
2 MSD Animal Health, Spain 
3 MSD Animal Health Innovation Pte Ltd, Singapore 
*Corresponding Author: hongyao.lin@merck.com 
 

Introduction  
Progesterone level can be used to determine precise moment of the reproductive cycle in gilts/sows. Reproductive cycle 
has a folicular and luteal phase (high levels of progesterone). During luteal phase, progesterone level increases until day 
12-14 when the luteal corpus (LC) become sensitive to PGF2� and progesterone level decreases in 48h just until the next 
estrus. Prepuberty gilts just around heat, have very low progesterone levels; 24-48h post-heat progesterone levels are 
high and remain high for at least 15-18 days indicating LC presence; finally 24-48h prior to heat progesterone levels drop 
very quickly again. The objective of this study is to demonstrate under field conditions how a commercial kit Ovu-check® 
can help establish whether a group of gilts that have not manifested consistent heat symptoms had cycled or not .  

Materials and Methods  
Sixty gilts older than 9 months of age were included in the study. These gilts were introduced to the breeding unit at 7 
months of age and since then they were heat checked at least once a day through direct contact with boars. During this 
period, none of them demonstrated consistent signs of heat. Before sending them to slaughterhouse (due to absence of 
reproductive signs) serum samples were collected and ran with Ovu-check®, a commercial kit to determine progesterone 
levels in serum (colorimetric change).  

Results  
Thirty seven (37) out of 60 (61.7%) gilts showed high progesterone level and 18 out of 60 (30%) had very low 
progesterone level without heat signs. Therefore, 61.7% of gilts were not detected in heat by the farmer.  

Conclusion  
Ovu-check® can be used in farms to establish the correct hormonal therapy as well as to detect management failures so 
that correct actions can be taken to improve reproductive performance and decrease economic loss due to 
non-productive days in gilts.  

Keywords: progesterone, Ovu-check, Penside test, reproduction 
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Risk and protective factors for health, welfare and performance in sows and piglets in 8 EU 
countries. Focus on farm management performance 
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*Corresponding Author: ilias.chantziaras@ugent.be 
 

Introduction  
Production diseases are commonly of multi-factorial origin in which environment (housing, nutrition and management) 
and pathogenic challenges show complex interactions. The aim of this study was to identify risk factors in pigs regarding 
health, welfare and performance in sows and piglets, in diverse systems using data from 8 EU countries (Germany, the 
Netherlands, Finland, Spain, Belgium, Italy, Portugal, Denmark). 

Materials and Methods  
A specific questionnaire was developed for sows and piglets covering farm management, vaccinations and housing. 169 
farms were visited once between February and October 2016. 
From 156 farms production data such as litter index (LI), replacement rate (RR), rate of re-inseminations (RI), weaning to 
insemination interval (WII) (in days) were collected covering 2014 and 2015. 
Linear models were employed to identify risk factors at a supranational level. For each selected question (n:66), all 
associations between this and the studied performance parameter were first tested univariably. Variables with P-values of 
< 0.2/8 (Bonferroni correction for multiple testing) were retained for further analysis in a multivariable model. For these 
models, the association was considered significant if P < 0.00625.  

Results  
Various risk and protective factors were identified for each outcome parameter. Farrowing induction of sows, the 
presence of an indirect heating system in farrowing unit and the use of a deep litter system in farrowing unit all showed a 
positive effect on LI. A higher weaning age of the piglets had a negative effect on LI and R. Moreover, the increasing age 
of the gestation facilities and/or the provision of special feed to piglets when farrowing also had a negative effect on R. 
Standardized farm procedures and/or housing weaned sows to be inseminated in a separate room from pregnant sows 
had a negative effect on RI. Mechanical ventilation in farrowing unit had a negative effect on WII.  

Conclusion 
Over all countries, factors relating to good management (e.g. farrowing induction, standardized farm procedures) and to investing 
on improving housing were found to have a significant protective effect on various farm management-related performance 
parameters. Multivariable statistical analyses ensure a better understanding of multifactorial production diseases in pigs. 

Keywords: production diseases, farm management, animal health 
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Application progress of essential oil in animal production 
 
Qingqing Shi*1,3, Mengyue Liu1,3, Ao Zhang1,3, Yingfeng Sun1,3, Ruili Zhao1,3, Jifei Ma1,2 
1 Tianjin Agricultural University 
2 Corresponding Author 
3 first author 
*Corresponding Author: 930104427@qq.com 
 

Introduction  
To understand the value and significance of the application of essential oils in animal production and solve the problem of 
restriction of antibiotics in animal production, this article collates and analyzes the literature at home and abroad in recent 
years.  

Results  
The results show that different essential oils like: Lavender, cinnamon, eucalyptus, lemon grass, garlic, leaves, rosemary, 
cloves, cumin, oregano, thyme, ginger, mint, sunflower, safflower, tea , turmeric, orange and other essential oils have 
different values in animal production. On the one hand, essential oils can improve the immunity of animals by affecting 
immune cells and immune factors. As a feed additive with increased growth performance, essential oils have the effect of 
saving farming costs. On the other hand, essential oils have antiviral, antibacterial, antiparasite properties and are 
non-toxic and stimulating to animals. This has made essential oils an excellent in vitro environment and body surface 
disinfectant, At the same time essential oils have the potential to treat diseases. In addition, essential oils can reduce lipid 
peroxidation and improve the body's antioxidant properties,have significant value in improving the quality of livestock 
products.  

Conclusion  
In general, essential oils not only have the efficacy of antibiotics, but also non-toxic, no residue does not need rest period, 
is a good alternative to antibiotics. The application of essential oils in livestock production and breeding progress is fast, 
But it is difficult to screen and refine effective components due to the complex composition of essential oils.  
At present, the mechanism of action and safety evaluation of essential oils has not been well reported. Therefore, 
research in this field will enable essential oils to play a greater role in animal production.  

Keywords: essential oil, animal production, antibiotic substitut, immunity, disease resistance 
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Effect of artificial sucking sound to behavior potential of piglets and the level of 
glucocorticoid metabolite of sows 
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Introduction 
The farrowing house is important for swine farm. Not only good management but also knowledge of behavior of sow and 
piglet are the initial good production. The objective is to study effect of artificial sucking sound to behavior potential of 
piglets and the level of glucocorticoid hormone of sows.  

Materials and Methods  
101 sows of total were used in experiment that were separated into 2 groups: the control group (48 sows) was exposed to 
artificial suckling sound and the treatment group (53 sows) was not exposed. Both groups had the same management 
and each open-house system group had distance around 270 meters. The study composed of 3 parts; the first one was 
to compare farrowing indexes. The second one was to observe the sucking behavior of piglets from CCTV. The last one 
was to evaluate glucocorticoid metabolite levels of feces of sows by using enzyme immune assays method since 
post-parturition to weaning period (21 days).  

Results  
The results showed that the treatment group had both the number of time that piglets come to sow’s udder and the onset 
time (minute) of first piglet come to sow’s udder better than the control group (P<0.05). Moreover, the level of 
glucocorticoid hormone between 2 groups had the same pattern and were not significantly different (P>0.05). Although, 
mostly farrowing indexes of both were not significantly different (P>0.05) but also the treatment group had trend for some 
farrowing indexes better than control group especially the litter weight gain and %pre-weaning mortality. Furthermore, 
wean to first service interval of the treatment group had shorter than the control group (P<0.05).  

Conclusion  
Therefore, it is probable the artificial suckling sound was not affected to stress and production indexes of post-parturition 
sow.  

Keywords: Suckling sound, Piglets, Behavior, Glucocorticoid metab 
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A clinical study of the innovative combination vaccine of CSFV and PRRSV in the field 
 
Xiuyu Wei1, Yabin Liu2, Qing Lu2, Jing Yao2, Qing Yu2, Yue Lu2, Kewen Wang*2 
1 Section of the epidemiological investigation,Fengxian Animal Disease Prevention and Control Center,Shanghai,China 
2 Swine business unit,Zoetis China,Shanghai,China 
*Corresponding Author: kewen.wang@zoetis.com 
 

Introduction  
Porcine reproductive and respiratory syndrome (PRRS) and classical swine fever (CSF) are important swine diseases. 
Rui Lan Wen is an innovative combination vaccine against both and the study objective was to evaluate its effects on 
CSF virus (CSFV) antibody level and production performance under field conditions, comparing two vaccination 
procedures with the traditional approach of two doses of CSFV vaccine.  

Materials and Methods  
This study was performed in a commercial herd with PRRS virus circulation in growing pigs at 10-12 weeks of age. 1203 
healthy piglets of weaning age (21 days) were randomly divided into three treatment groups. T1 was vaccinated with two 
doses of CSFV vaccine, at 21days and 55days of age (DOA) respectively, and one dose PRRSV attenuated vaccine at 
30 DOA. T2 and T3 were vaccinated with one dose Rui Lan Wen at 21 and 35 DOA respectively.  
Clinical morbidity, average daily gain (ADG) and feed conversion ratio (FCR) during nursery and fattening periods were 
observed and calculated. In addition, 30 blood samples per group were collected and tested for ELISA CSFV antibodies 
at 0, 1, 2, 4, 8, 12, 16, 20 and 24 weeks post vaccination (WPV).  

Results  
There was no significant difference in clinical symptoms between groups. The positive rate of CSFV antibodies of T3 
(93%) was significantly higher than that of T1 (83%) and T2 (35%) at 16 WPV, after which the positive rate of all groups 
decreased slowly, but T3 remained at 60% and significantly higher than T1 (33%) and T2 (30%) at 24 WPV.  
In the nursery stage the ADGs of T2 and T3 (431g/d and 446 g/d) were significantly higher than T1 (404 g/d) and the 
FCRs of T2 and T3 (1.82 and 1.80) were significantly lower than T1 (1.90). The FCRs of T2 and T3 were also lower than 
T1 in the fattening stage (3.20 and 3.18 vs 3.23).  

Conclusion  
This study showed that Rui Lan Wen was safe, and that one dose at 35 days of age could induce good immune 
responses against CSFV and improve productive performance.  

Keywords: Rui Lan Wen, combination vaccine, CSFV, PRRSV 
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Comparative evaluation between two vaccines for immunocastration over testicular weight 
and carcass yield at slaughterhouse in Mexico. 
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Introduction  
Evaluate testicular size and carcass yield differences in immunocastrated males at slaughter immunized with two different 
GnRH products in Mexico. Introduction. Immunocastration (IC) is used in Mexico since 2010 by few producers that take 
advantage from feed efficiency, increase body weight and conformation avoiding boar taint, IC induces the atrophy of the 
Leydig cells and reduces the weight of glandular tissues and secretory products of accessory sexual glands.  

Materials and Methods 
2,221 males from 10 weekly groups were assigned to one of two GnRh IC vaccines, group A with 1516 pigs were injected 
at x and y weeks age and group B with 705 were injected at 12 and 19 weeks age, group was sent to slaughterhouse at 
121.46 kg BW and group B at 118.14 kg BW, during the process complete testicular package were removed and weight 
individually and carcass yield were registered for both groups. Data were analized by a Tuckey test using SAS V.8.06.  

Results 
Testicular weight in group A was; 330.7 g (±156.7) with a range of 80.0-1062.0 g in Group B; 271.7 g(± 97.2) with a 
range of 65.0-842.0 g and statistics differences between treatments (P�0.05). In the carcass yield performance group A 
have 82.0% (± 8.5) and Group B 81.4% (±8.1) and non statistics differences.  

Conclusion 
Although both vaccines induces an IC, product B showed a significant reduction in testicular weight and size that could be 
used as a compliance vaccination monitor in IC practices. References; Batorek N. et. al. (2012) J. Anim. Sci, Bonneau M. 
(2010) J. Anim. Sci.  

Keywords: immuniocastration, GnRH 
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Genetic disposition for infectious arthritis in piglets 
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Introduction  
About 10% of the piglets are treated for arthritis during suckling, but "only" every second litter is affected. There can thus 
be a genetic predisposition for development of arthritis.  

Materials and Methods  
Arthritis was recorded during suckling of 6,787 liveborn piglets with individual ID and records at the research station of 
SLU with 110 sows. Boars with at least 4 litters (1 Duroc, D; 23 Hampshire, H; 6 Landrace, L; 22 Yorkshire, Y) and, sows 
with at least 2 litters (86 Y, 6 Y x L) were included.  

Results  
In total 415 of the piglets were diagnosed with arthritis (6.1%), where of 86% took place during the first 3 weeks of life.  
In Y-litters with more than one arthritis, the litter size was larger (P<0.001) than in litters with 0-1 arthritis (14.6±2.9 vs 
12.7±2.9), but there were large litters without arthritis.  
In Y-sows, arthritis was diagnosed in 45% and in 42% of the litters at parity 1 and 2. This number rose to 70% and 81% at 
parity 3 and 4, and to 100% at parity 5 and 6. The mean prevalence of arthritis ranged from 3.1±4.4% to 22.9±14.7% in 
dams with 2 litters, from 2.1±3.6% to 22.4±19.6% in dams with 3 litters, from 1.7±3.3 to 18.1±16.1% in dams with 4 
litters, from 1.2±2.6% to 25.3±20.6% in dams with 5 litters, and from 1.0±2,6 to 11.4±10.4% in dams with 6 litters. 
YL-sows with 3-4 parities ranged from 2.1±3.6% to 4.6±4.1%.  
Also in the H-boars and Y-boars, the arthritis at piglets were related to a larger litter size (P<0.01). Depending on breed, 
the incidence of litters with arthritis ranged from 38 to 49%. Also in boars, the arthritis prevalence varied from 3.2±4.1% to 
6.6±6.2% for the L-boars, from 1.0±2.7% to 11.5±16.5% for the H-boars and from 1.4±3.4 to 16.8±16.7% for the 
Y-boars.  

Conclusion  
Breeding have focused on production traits, which may have unfavorable genetic correlations with health. Leg 
conformation and locomotion traits are heritable, and the results obtained indicate that these traits can be improved by 
selection.  

Keywords: sows, piglets, genetic, boars, arthritis  
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Introduction  
Probiotic lactic acid bacteria (LAB) are useful to enhance gut health, maintain microbiota homeostasis and immune 
optimization leading to improve growth performance. Use of LAB could show synergistic effect against gut pathogens 
which could be an indication to reduce using of antibiotics in feed. We have reported the group of Thai LAB strains 
isolated from healthy pigs that revealed high performance of in vitro studies, including Lactobacillus plantarum 22F, L. 
plantarum 25F and Pediococcus acidilactici 72N. Thus, an in vivo experiment should be used to fulfill the hypothesis. Aim 
of this study was to evaluate the efficacy of Thai LAB strains L22F, L25F or P72N on growth performance including 
average daily gain (ADG), feed conversion rate (FCR), morbidity and mortality in experimental piglets.  

Materials and Methods  
A total of 150 healthy neonatal pigs (Large White × Landrace × Duroc) were divided into 3 treated groups; pigs fed with 
each of LAB strain and 2 other groups including control and antibiotic group; pigs fed with peptone water. Three strains of 
LAB were separately prepared on MRS agar and harvested at the final concentration of 109 CFU/ml. Treated pigs were 
orally inoculated with 3 mL of LAB suspensions every 3 days for 5 times (D0, D3, D6, D9 and D12 after cross-fostering). 
Pigs in control and LAB groups were fed with routine feed meanwhile pigs in antibiotic group were fed with those feed 
mixed with amoxicillin throughout the experiment period (wk3-wk8). Body weight and feed consumption were recorded 
weekly interval.  

Results  
The Data were analyzed by One-way ANOVA with Tukey’s multiple range tests. All pigs survived and did not show any 
clinical signs. Piglets in all LAB and antibiotic groups exhibited greater ADG and lower FCR than those of controls 
(P<0.05).  

Conclusion  
Moreover, we found that P72N showed the highest performance on those parameters in all groups, however there was 
no significant difference among 3 LAB and antibiotic groups. To improve growth performance in experimental pigs, using 
of Thai LAB strains; L22F, L25F or P72N had the efficacy equal to or greater than antibiotic usage demonstrating the 
feasibility of using this strains as substitute for antibiotics.  

Keywords: lactic acid bacteria, growth performance, piglets, Thai strains 



 

 891

Sw
ine

 P
ro

du
cti

on
 &

 W
elf

ar
e 

-044 

SuisSano: Monitoring antibiotic use and health parameters in Swiss pig production by 
electronic treatment and health registers 
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Introduction  
The SuisSano/Safetyplus program was started in 2015 in order to improve transparency concerning antibiotic 
consumption in Swiss pig production and to concurrently measure antibiotic use and health parameters. The most 
important evolution step in 2018 is a joint database connected with electronic treatment and health registers, which are 
obligatory for all participating farms. It is expected that more than 90% of all pig farms in Switzerland will participate at the 
program.  

Materials and Methods  
For each participating farm, the number of produced animals per age group per year is stored in the database.  
Mandatory electronic data input are all antibiotic treatments including date of treatment, number of treated animals, age 
group (piglet, sow, weaning pig, finishing pig), average weight, indication, product and quantity. Health data include 
percentage of losses in each age group.  
Antibiotic consumption is reported to the farmer by calculating an animal treatment index. Treatments with certain 
products, e.g. containing High Priority Critically Important Antibiotics, are multiplied by an additional factor.  
For more profound analysis and international comparison, several calculation methods are carried out for internal use 
(e.g. therapeutic intensity, number of DCDVET/animal/year).  

Results  
Using the electronic treatment register, antibiotic consumption of each participating farm can be demonstrated in relation 
to the overall program. Multiplication of treatments with certain products gives impulses to reduce such use. Based on 
additional analysis of joint data concerning antibiotic use and health, the management of the program is able to steer 
antibiotic consumption by adjusting benchmarks for treatment indices and multiplication factors for certain products.  

Conclusion  
The electronic treatment register and the joint database are most useful tools in order to provide transparency and enable 
steering and reduction of antibiotic consumption in pig production within the SuisSano/Safetyplus program in Switzerland. 
Monitoring health data is essential to preserve animal welfare.  

Keywords: swine health, antibiotic, monitoring, electronic program 
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Introduction  
Lung checks of pig carcases at slaughter is a well-established standardised procedure for monitoring respiratory health at 
farm level. However, pig slaughterhouses also collect other data for carcase classification and payment of farmers that 
can be used to monitor health and growth performance.  

Materials and Methods  
Since 2015, Zoetis has been offering French pig veterinarians a longitudinal batch growth performance monitoring service. 
This service, called IPC ABATTOIR, allows veterinarians to substantiate the impact of on-farm changes in real time. In 
the last three months of 2016, veterinarians from several pig veterinary practices in France prescribed vaccination with 
Suvaxyn® CIRCO+MH RTU in a pilot group of 20 farms. The impact of this preventive measure on growth performance 
at batch level was evaluated using IPC ABATTOIR.  

Results  
On each farm, the data of an average 5.7 batches of pigs vaccinated according to the farm’s previous protocol (14 farms 
vaccinated against both enzootic pneumonia and PCV2, 6 vaccinated only against enzootic pneumonia) were compared 
to the data of 6.0 subsequent batches vaccinated with Suvaxyn® CIRCO+MH RTU (data from 68,475 pigs in total). There 
was no statistically significant difference between groups for any of the growth performance parameters (individual 
wean-to-slaughter ADWG; carcase weight; time between first and last shipment within a batch; variation coefficient of the 
wean-to-slaughter ADWG), although a numerical improvement was observed. Furthermore, comparison of these 
parameters in the subgroup of farms without previous vaccination against PCV2 showed a significant improvement of the 
variation coefficient of the ADWG, indicating a probable presence of subclinical PCV2 infection on these farms.  

Conclusion  
This field study confirmed that Suvaxyn® CIRCO+MH RTU proved at least as efficacious regarding growth performance 
as the previous vaccine protocols in place in the pilot group of farms.  

Keywords: PCV2, M.hyo, vaccination, growth performance 
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Effect of an Anti-Gonadotrophin Releasing Factor Vaccine (Anti GnRF; Improvac®) on 
growth performance of finishing gilts 
 
Sandra Montserrat Gomez1, Juan Baltazar1, Alvaro Aldaz2, Demian Mauricio Fernandez-Duenas*1 
1 SBU, Zoetis, Mexico, Mexico 
2 Zoetis Inc., Parsippany, NJ United States 
*Corresponding Author: demianmauricio.fernandez@zoetis.com 
 

Introduction 
After the onset of puberty, females experience a decrease in feed intake that could impact negatively their growth 
performance. It has been demonstrated that the use of an Anti-GnRF vaccine (Improvac®, Zoetis) decreases the estrus 
signs associated with puberty onset and that also reduces the size and activity of the female reproductive organs. The 
objective of the study was to evaluate the growth performance of immunocastrated gilts using this Anti-GnRF vaccine.  

Materials and Methods  
A total of 420 females were randomized to one of two treatments at the beginning of the finishing period (N=210 per 
treatment): immunocastrated females (IF) and control females (CF). The animals were housed in 6 pens per treatment (3 
feeders per treatment). The two doses of Anti-GnRF vaccine were administered at 84 and 126 days of age in the IF. The 
initial weight (IW) and the final weight (FW) were recorded (at 84 and 168 days of age respectively) and the average daily 
gain (ADG) was calculated. The diet was formulated to provide nutritional requirements and the feed was weighed and 
offered ad libitum; feed weight was recorded to determine the daily feed intake (DFI). The feed conversion (FC) rate was 
determined based on the DFI/ ADG. All the gilts were slaughtered at 168 days of age (42 days after the 2nd dose).  

Results  
At the end of the evaluation the IF were 5.8% heavier than the CF (105.11 vs 99.37 kg; P = 0.01, SEM = 0.88). The DFI 
was greater for the IF (2.15 vs. 1.99 kg; P = 0.03, SEM = 0.035) compared to the CF; however, the ADG and the FC were 
not different in the IF compared the CF (ADG = 0.856 vs. 0.794 kg–P = 0.07; SEM = 0.005 - and FC = 2.52 vs 2.51 – P = 
0.93, SEM = 0.0001 -, respectively).  

Conclusion  
The use of the Anti-GnRF vaccine (Improvac®) in gilts resulted in heavier animals at slaughter, without a negative impact 
on FC. The use of this technology could allow a better management of an all-in/all-out system, narrowing the weight gap 
that naturally exists between males and females at slaughter.  

Keywords: gilts, immunocastration, Anti-GnRF vaccine, Improvac 
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An example of the differential diagnosis of the neurological symptoms of piglets 
 
Yufu An*1, Yanyun Huang2 
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*Corresponding Author: anyufu@forhog.com 
 

Introduction 
A pig farm in Zhejiang, 1-2 days after the birth, sudden death of piglets; vomiting milk and neurological signs before death. 
Through comprehensive diagnosis, this study finally determined that the cause of this neurological symptom was drug 
poisoning rather than PRV infection and morbidity. To confirm the actual cause of the death of piglets, make a specific 
plan and reduce the loss of pig farms.  

Materials and Methods 
In the case, the diagnosis was made by the clinical examination, PCR and histopathology. Histopathology and 
quantitative real time PCR for PRV was conducted on the case.  

Results  
Field necropsy: pulmonary edema, suspect necrotic foci, myocardium appeared firm, black liver edge, congested gastric 
mucosa, congested meninges. Quantitative real time PCR for PRV was negative. In histopathology, renal tubular 
epithelial cell vacuolar degeneration, hepatic centrilobular degeneration.  

Conclusion 
Both PCR and pathologic examination ruled out the infection of PRV, and the newborn piglets with neurological 
symptoms were not necessarily PRV. The lesion is consistent with drug poisoning, since the drug in question is mostly 
cleared through kidney and liver. To rule out PRV is equally important compare to the establishing the diagnosis of drug 
poisoning.  

Keywords: neurological symptoms, drug poisoning, differential diagnosis 
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Pigs, peat and hygiene 
 
Per Wallgren*1, Tobias Olsson*2, Ola Karlsson*3, Johan Mattsson*2 
1 National Veterinary Institute, SVA, 751 89 Uppsala, Sweden 
2 Bäretofta Ltd, 273 92 Tomelilla, Seden 
3 Fodermix Ltd, 534 90 Vara, Sweden 
*Corresponding Author: Per.Wallgren@sva.se 
 

Introduction  
Pigs offered liquid feed get a large part of their water from the food which they often drink. Liquid feed may leak from the 
through and stool may be loose, which in turn may decrease hygiene.  

Material & methods  
Pens with 10 pigs were fed liquid feed in a high performing fattening farm (DWG>950 g/day) that complained over poor 
hygiene and dirty pigs. One unit was divided into 6 groups. Hygiene of pigs and pens, feed consumed, and faecal 
consistence were recorded daily. I; Peat (0.1 kg/pig) was daily spread on the lying area. II; Pigs were Trichuris-dewormed 
on arrival. III; The density was decreased from 10 to 9 pigs/pen. IV-VI were blinded during the trial, where of pigs in IV 
were vaccinated against influenza and Glässer before arrival, while V and VI were controls.  

Results  
All pigs remained clean for the first 6 weeks (score<0.1). Thereafter the score for dirty pigs increased, especially in group 
IV (0.42) and VI (0.55). The other groups scored <0.3. Pigs offered peat had denser faeces than III-VI, and from week 10 
also than II. They also had cleaner pens than other groups from week 7. Pigs offered peat performed poorest (930 g/d; 
33.7 MJ/kg), compared to 994±1 g/day and 32.1±0.1 MJ/kg for the controls. II and IV grew fastest (1052 and 1065 g/day; 
31.1 and 30.4 MJ/kg, respectively), while III with 9 pigs/pen had the best feed conversion ratio (28.4 MJ/kg, 1027 g/day).  

Conclusion  
Peat offered was consumed and made the faecal consistence denser and improved hygiene, but as the growth was 
retarded peat was concluded not to be profitable. However, since peat was effective in improving hygiene, strategical 
provision of peat during times of decreased hygiene might be valuable and ought to be investigated further. Despite that 
Trichuris not was diagnosed, pigs that were dewormed for thricuris (4 times standard dose of febantel) on arrival had 
denser faeces than groups III-VI at the end of the rearing period, and they were at that time cleaner than the other pigs.  

Keywords: fattening pigs, liquid feed 
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Effect of apple cider vinegar and medium-chain triglycerides on production parameters in 
weaned antibiotic-free pigs 
 
Giovanna Penuelas*1, Estanislao Tovilla1, María Elena Trujillo-Ortega2, Frida Moysén-Albarrán3, Yuridia 
Bautista-Martínez4, Francisco Ernesto Martínez-Castañeda5 
1 Research Department. Kansas Smith Farms. 23179 #5 Road Plains, 67869 Kansas 
2 Departamento de Medicina y Cirugía de Cerdos. Facultad de Medicina Veterinaria y Zootecnia. Universidad Nacional 
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3 Facultad de Medicina Veterinaria y Zootecnia. Universidad Autónoma del Estado de México. Campus El Cerrillo. 50090, 
Toluca, Estado de México 
4 Facultad de Medicina Veterinaria y Zootecnia. Universidad Autónoma de Tamaulipas. Carretera Victoria-Mante km 5.5, 
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5 Instituto de Ciencias Agropecuarias y Rurales. Universidad Autónoma del Estado de México. Campus El Cerrillo. 50090, 
Toluca, Estado de México 
*Corresponding Author: giovanna@ksfpigs.com 
 

Introduction 
Multifunctional feed had been incorporated in pig practice as supplement in order to improves intestinal efficiency, 
improve health status, due its microbial activity, etc. The effect of multifunctional feed supplement as preventive medicine 
was analyzed in weaned piglets under Indoor Natural Production conditions.  

Materials and Methods  
Antibiotic free animals (ABF) weight performance was analyzed using a sample of 810 piglets, equivalent to 10.56% of 
total population. The piglets were weaned at day 21 of age. The measurements were taken at 21, 28, 35, 42 days old and 
four treatments were considered: T1=control; T2=Apple Cider Vinegar (ACV); T3=Medium Chain Triglycerides from 
coconut oil (MCT); T4= a combination 1:1 of ACV: MCT. Data were analyzed using a repeated measures design. Weight 
at day 21 has been considered as a covariable in each treatment. Piglets viability was associated as the differences 
between total number of piglets - number ABF. Paired difference test was used. Differences were determined with Tukey 
test.  

Results  
Results showed no differences in weight at week 1 postweaning and between T2 and T3 at 28 days as well as T2 and T4 
at day 42, but differences (P<0.001) were observed in the rest of treatments and times. Weights at day 28 were 14.24, 
13.91, 13.03 and 15.46 kg, for T1, T2, T3 and T4, respectively. At day 42, weights were 19.38, 23.27, 19.23 and 22.82 kg 
for T1, T2, T3, and T4, respectively. The best performance was observed in T2, followed by T4, T3 and T1.  

Conclusion  
Piglets viability was different (P<0.05) between T1 and T3, but not between T1, T2 and T4 as well as T2, T3 and T4. 
Average of piglets with antibiotic treatment were: 30.67 for T1, 21.00 for T2, 17 for T4 and 14.33 for T3  

Keywords: multifunctional feed, natural production, quality piglets, weaning performance 
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Effects of immunological suppression of gonadotropin-releasing factor (GnRF) on carcass 
composition and backfat quality in gilts – a field study 
 
Larissa Spricigo1, Dalvan Veit1, Rodrigo Bieleski1, Evandro Poleze1, Jose Peloso2, Eder Maschio3, James Allison*4 
1 Zoetis, Sao Paulo, Brazil 
2 Private Consultant, Itajai, SC, Brazil 
3 Cooperativa Majistade, Sananduva, RS, Brazil 
4 Zoetis, Parsippany, NJ, USA 
*Corresponding Author: jim.allison@zoetis.com 
 

Introduction 
Immunological suppression of Gonadotropin releasing factor (GnRF) in gilts improves late finishing weight gain due to 
estrus suppression and increased feed intake. Consequently, immunocastrated gilts can produce heavier carcasses with 
more saturated (solid) fat. The study objective was to assess the effects of immunocastration on carcass composition and 
fat quality in two batches of gilts with the same age, origin and housing conditions; one vaccinated with Improvac® 70 
and 45 days pre-harvest and the other unvaccinated.  

Materials and Methods  
Both batches were fed ad libitum and supplemented with ractopamine. Carcass evaluation took place on three 
consecutive days in a packing plant running at 220 pigs/hour. Hot carcass weight (HCW, head-off) was recorded before 
chilling. For cold carcass evaluation, a sub-set of the population was selected based upon the average HCW of each 
group. Cold carcass primals were assessed for fat thickness (bone-in loin, belly with ribs), lean and fat yield (bone-in 
ham). Backfat samples were taken for quality analysis. Data were analyzed using ANOVA followed by Tukey test with 
JMP®. Differences between least square means were considered significant when P<0.10.  

Results  
Immunocastrated gilts had heavier HCW [107.23 (n = 242) vs 104.36kg (n = 251)] and greater last rib backfat thickness 
[15.78 (n = 42) vs 13.06mm (n = 41)], but loin muscle thickness did not differ [81.46 vs 80.46mm]. Ham composition was 
significantly altered with vaccinated gilts yielding less lean [57.95% (n = 41) vs 62.16% (n = 41)] and more fat [21.45% vs 
19.47%]. The percentage bone was equal. Belly fat thickness was greater in the GnRF suppressed gilts [22.93 (n = 42) 
vs 20.45mm (n = 41)] for the same belly weight.  
There was a trend for lower Iodine values in the GnRF suppressed gilts [69.78 (n = 12) vs 71.75 (n = 12), P = 0.175]. 
Saturated fat content was similar [36.13 vs 35.57g/100g], however polyunsaturated fat content was lower in the 
vaccinated gilts [15.66 vs 17.17 g/100g, P = 0.059] and monounsaturated fat content was higher [42.38 vs 41.39 g/100g, 
P=0.075].  

Conclusion  
GnRF suppression in female pigs can be used as a tool to produce heavier carcasses at the same age as well as more 
solid fat, which can improve the final quality of selected pork products.  

Keywords: immunocastration, Improvac, fat quality, gilts, carcass 



25TH INTERNATIONAL PIG VETERINARY SOCIETY CONGRESS 
2018 International PRRS Symposium 
 

Healthy pig , Safe pork 898 

-054 

A large-scale field study finds a novel boar pheromone stimulates reproductive 
performance in sows 
 
John James McGlone*1 
1 Animal Science, Texas Tech University, Lubbock, Texas, USA 
2 R&D, Animal Biotech, Dallas, Texas, USA 
*Corresponding Author: john.mcglone@ttu.edu 
 

Introduction 
Farrowing rate and litter size comprise the major components of reproductive performance in modern commercial swine 
units. Improvements in reproductive performance can improve farm profitability, efficiency of pigs marketed per sow, and 
farm sustainability. The objective of this research project was to document the effects of a novel boar pheromone 
containing three active molecules (androstenone, androstenol and quinoline) on commercial USA swine farms.  

Materials and Methods  
Farms applied the product (BoarBetter; BB) or used nothing or typical practices as a control. The BB was sprayed on 
days 4 and 5 before mating and later days if a given sow was not in estrus by day 5. Most farms alternated weeks 
between control and BB weeks. Farm records were collected by farm staff and the results entered meta analyses that 
examined each measure. The dataset contained over 3,000 litters from 11 farm sites located in six USA states. Each 
farm was analyzed individually using a statistical model of treatment, parity and treatment by parity interaction. If previous 
lactation length and gestation length were known, they were included in the analyses.  

Results  
Sows were included when their previous lactation was 17 to 28 days. The meta analyses considered each of the 11 farm 
sites as a single observation with Least Squares means data points for control and treatment generated from the ANOVA 
conducted within each farm. Overall, BB increased (P<0.05) total born and born alive per litter. BB treatment increased 
(P<0.05) pigs born alive by 0.56 piglets/litter (SE = 0.17) with control and BB farms averaging 12.6 and 13.2 (SE = 0.42), 
respectively. The treatment by parity interaction was significant (P<0.01). BB increased (P<0.01) pigs born alive per litter 
in parities 1 to 3, but not parities 4 to 6. Farrowing success rate (farrowed relative to number eligible to be bred) was 
higher by 3.6% (P = 0.05) for BB compared with control sows. BB may save labor and reduce the dependence on live 
boars.  

Conclusion  
We conclude that this novel boar pheromone stimulates sow reproductive performance and may improve farm 
sustainability.  

Keywords: swine, reproduction, pheromone, litter size 
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PEDV immune status in breeding herds 6 years after its first outbreak in China pig industry 
 
Cuicui Liu, Long Li* 
Hangzhou Beta Veterinary Diagnostic Laboratory, 588 Feijiatang Rd Bldg 2, Hangzhou,310004, China 
*Corresponding Author: lilong@forhog.com 
 

Objectives  
To classify PEDV immune status in field, PEDV specific IgA and IgG were tested by an indirect ELISA. The historical data 
from 2014 to 2017 was further analyzed.  

Materials and Methods  
PEDV IgA and IgG specific indirect ELISA (whole virus coated) was developed by Beta VDL in 2013 and widely applied in 
China. Total 3812 sera samples with clear background were extracted from route tests, including 209 in 2014, 274 in 
2015, 1095 in 2016 and 2234 in 2017.  

Results  
In 2014, the positive rates of both IgA and IgG are very low at 42.11% and 48%, respectively. However, the positive rates 
of both type antibodies are ascending continuously afterwards. Considering the IgG positive rate in 2014, it is doubled to 
96.6% in 2017. Meanwhile, the rated in 2015 and 2016 are 76.68% and 84.02%.  
Accordingly, IgA positive rate touched the peak at 82.18% in 2017, 8.3% higher than 73.88% in 2016, and 27.8% higher 
than 54.38% in 2015.  
The gilts and lower parity (1-2) sows took relative low positive rate both for IgA and IgG, compared to higher parities 3 
and up. In past 3 years, gilts IgG and IgA were made a significant improvement from 42.59% and 32.31% in 2015 to 
70.12 and 74.06 in 2017, respectively.  

Conclusion  
The low antibody positive rates in 2014 indicated that low vaccination rate and high mobility of PEDV. Especially gilts 
were often not included in routine vaccination program before and right after the PED outbreak 2011-2012. The positive 
rates were dramatically raised in 2016and 2017. This seemed to be contributed by new strain commercial inactivated 
vaccine which was first marketed in late 2015.  

Keywords: PEDV antibody IgA vaccine 
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Occurrence of gastrointestinal parasites in Swedish conventional pig herds – a pilot study 
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Introduction  
Gastrointestinal parasites are frequently found in pigs and infections are often subclinical. Infections may however 
compromise growth and have a negative impact on both animal welfare and production. Little is known of the current 
occurrence of gastrointestinal parasites in Swedish pig herds, as this has not been investigated for almost 30 years. The 
aim of this pilot study is look at the occurrence of gastrointestinal parasites in conventional Swedish pigs.  

Materials and Methods  
The central unit and seven satellites in a sow pool in the Mälaren Valley in Sweden were examined for the presence of 
gastrointestinal parasites. A total of 245 faecal samples from the following age categories: just weaned (n = 65), growers 
(n = 80), fatteners (n = 50), dry sows (n = 10) and sows prior to farrowing (n = 40) were collected. Samples were 
analysed for nematode eggs and oocysts from coccidia using a modified McMaster technique.  

Results  
Gastrointestinal parasites were present in 30% (74/245) of the faecal samples. Ascaris suum was found in 2/245 (<1%), 
Oesophagostomum spp in 14/245 (6%) and coccidia in 59/345 (24%) of the samples. A.suum was only found in two sows 
prior to farrowing, Oesophagostomum spp was found in the recently weaned pigs, the fatteners and the pregnant sows. 
Coccidia were found in all categories apart from the dry sows and after oocyst sporulation, Isospora suis was confirmed 
in the just weaned pigs and growers whereas Eimeria spp were found in the older pigs. Egg counts were in the range of 
550-8250 eggs per gram (epg) of faeces for A.suum, 50-400 epg for Oesophagostomum spp, 50-900 oocysts per gram 
(opg) for I. suis and 50-46 550 opg for Eimeria spp. All samples from the central unit were negative. There was no clear 
difference in results from the sampled satellites.  

Conclusion 
In this study we mainly found coccidia in the positive samples and only 6.5% samples were positive for nematodes which 
can be considered low when compared to previous studies in Sweden. This result warrants a larger study to include more 
herds to broaden the investigation of gastrointestinal parasite occurrence in Swedish conventional pigs.  

Keywords: Sweden, parasites, nematodes, coccidia, satellites 
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Antipyretic and analgesic effect of the flunixin film 
 
Junhong Chen1, Dingzhen Dai*2, Jinjing Sun*1 
1 College of Veterinary Medicine, Nanjing Agricultural University, Jiangsu province, China 
2 School of animal science and technology, Jinling institute of technology, Jiangsu province, China 
*Corresponding Author: 2838496394@qq.com 
 

Introduction 
The purpose of this study is to develop a kind of antipyretic and analgesic film. The film can form protective membrane on 
the surface of the skin, the inner layer of the film is slowly and continuously permeated and absorbed, the outer layer 
plays a protective role and will not fall off by itself. Flunixin is a nonsteroidal anti-inflammatory drug (NSAID), analgesic, 
and antipyretic used in horses, cattle and pigs. Flunixin is a low-grade drug according to the acute toxicity text of flunixin 
in mice and rats.  

Materials and Methods 
The skin of mice was selected to study the quantitative effect of different permeating agents on the transdermal 
absorption of flunixin, and the cumulative permeability and permeability coefficient in 12 h were calculated. The best 
combination of permeating agents was water soluble nitrogen ketone, 10% N-methylpyrrolidone and 10% glycerin. Films 
were prepared with different concentrations of PVA -124, and the suitable proportion of the basic substance of the film 
was 3% according to the forming time, quality evaluation, character observation, viscosity and pH value.  

Results 
The analgesic test was carried out in mice by hot plate method, and the self-made flunixin film has better analgesic effect 
than aspirin. We established the febrile animal models in rats, rabbits and piglets, the body temperature was significantly 
reduced after flunixin film treatment in 4 hours.  

Conclusion 
Our results suggest that the self-made flunixin film is safe and stable and has a good antipyretic and analgesic effect.  

Keywords: film, antipyretic, flunixin, analgesic 
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Effect of isoquinoline alkaloids in combination with organic acids on stress response and 
incidence of diarrhea of post-weaning pigs 
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Introduction 
The overall objective of the present study was to evaluate the effect of isoquinoline alkaloids (IQ) supplementation alone 
in combination with organic acids (OA) on stress response and the incidence of post-weaning diarrhea in piglets.  

Materials and Methods 
A total of 180 post-weaning piglets (barrows and gilts; initial BW: 6.64 kg; weaning: 23±2 days) were selected for this 8 
weeks feeding study. Piglets were blocked by BW and gender and randomly assigned to 3 treatments with 12 replicate 
pens per treatment group and 5 piglets per pen. Treatments were: 1. CON (n = 60), basal diet, non-supplemented; 2. OA 
(n = 60), basal diet supplemented with 4000 g/ton OA blend; 3. IQ+OA (n = 60), basal diet supplemented with 4000 g/ton 
OA blend, plus water soluble IQ (100 g/1000L) for the first 3 days after weaning and in-feed IQ (300 g/ton) for the total 
duration of the trial. All pigs had free access to feed and water. Fecal scores were determined daily during the first two 
weeks after weaning and blood was collected from 24 pigs/treatment group at day 0 (D0, weaning), D3 and at the end of 
the study period (D56). The number of new cases of diarrhea during the first 2 weeks after weaning was calculated, and 
blood cortisol was determined using radioimmunoassay as a measure of stress response. Data was analyzed using the 
Chi-square test (R2 software).  

Results 
Results indicated that cortisol levels were not different between treatments at D0, however, the addition of IQ to the OA 
blend decreased (P�0.05). cortisol levels at D3 and D56. Furthermore, supplementation with IQ in combination with OA 
decreased the incidence of diarrhea by 36% as compared to non-supplemented pigs and by 10% as compared to OA 
alone.  

Conclusion 
Isoquinoline alkaloids supplementation could be a good strategy to decrease stress response due to weaning and the 
incidence of post-weaning diarrhea in pigs.  

Keywords: weaning, stress, isoquinoline alkaloids 
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Comparative efficacy of two parenteral iron-containing preparations: Forceris® vs. Uniferon 
200® in suckling piglets 
 
Daniel Sperling*1, Anja Joachim2, Aruna Shrestha2, Barbara Freudenschuss2, Nicola Palmieri2, Barbara Hinney2, Hamadi 
Karembe1 
1 Swine Technical Service, CEVA Sante Animale, Libourne, France 
2 Pathobiology, University of Veterinary Medicine, Vienna, Austria 
*Corresponding Author: daniel.sperling@ceva.com 
 

Introduction 
Iron deficiency anemia is a common problem of fast growing piglets. Recently a combination product containing the 
anticoccidial triazinone toltrazuril and iron (Forceris®) has been developed for parenteral application. This study was 
conducted to compare the iron supplementation efficacy of Forceris® with an injectable iron dextran product (Uniferon 
200®) in experimentally induced cystoisosporosis in piglets.  

Materials and Methods 
The study was performed in a parallel, randomized, blinded experimental block design. Group A (n=13 piglets) was 
treated with 1.5 mL of Forceris® (200 mg iron- gleptoferron, 45 mg toltrazuril per piglet), group B (n=12) with 1 mL of 
Uniferon 200® (200 mg iron dextran), both intramuscularly on 2nd day of life (DOL). Blood samples were collected before 
treatment (DOL2), DOL18 and DOL31. The following hematological parameters were evaluated: Erythrocyte count, 
Hemoglobin level (Hb), Hematocrit (Ht), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), Mean 
Corpuscular Hemoglobin Concentration (MCHC), Plasma iron (Fe), Total Iron Binding Capacity (TIBC) were determined 
by colorimetric method, and percent Transferrin saturation (TSAT%) was calculated according to the formula: TSAT = 
(iron/TIBC) x 100.  

Results 
On DOL2 a significant proportion of piglets (40 to 45%) in both groups were sub-anemic with Hb <9 g/dL, (P = 0.64). At 
DOL18, a Hb was not significantly different, with 100% of piglets in group A having a Hb level >11 g/dL versus 82% in 
group B. On DOL31, 17% of piglets in group B had a Hb level <9 g/dL, all piglets (group A) having a Hb level >9 g/dL. For 
the other hematological parameters, there were no significant differences on DOL18, except for Fe which was 
significantly higher in group A (P = 0.0008). By DOL31, Hb, Ht, MCV, MCH, MCHC and Fe were significantly higher in 
group A.  

Conclusion 
In this study, the administration of Forceris® was successful for optimal iron supplementation and prevention of anemia. 
The selected parameters are considered as sensitive indicators for anemia and iron saturation status. There were no 
anemic piglets in the Forceris group at DOL18 and DOL31 with statistically higher Hb, Ht, MCV, MCH, MCHC and plasma 
iron levels than group B, suggesting better iron status at weaning.  

Keywords: iron, Forceris®, Uniferon 200®, sucking piglets 
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(Baycox®) for the control of experimentally induced cystoisosporosis in piglets 
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1 Pathobiology, University of Veterinary Medicine, Vienna, Austria 
2 Swine Technical Service, CEVA Sante Animale, Libourne, France 
*Corresponding Author: daniel.sperling@ceva.com 
 

Introduction 
Cystoisospora suis is an important cause of diarrhoea in suckling piglets with world-wide distribution. Recently a 
combination product containing toltrazuril and iron for parenteral application (Forceris®) has been developed by Ceva. In 
this study we compared the efficacy of Forceris® with an oral suspension (Baycox®) for the control of experimentally 
induced cystoisosporosis.  

Materials and Methods 
In a randomised controlled study, three groups of piglets were treated either with a fixed dose of 45 mg toltrazuril + 200 
mg gleptoferron i.m. per piglet (Forceris®) (group A, n = 13) on the 2nd day of life (DOL) or with 20 mg toltrazuril/kg body 
weight as an oral suspension (Baycox® 5%) (group B, n = 12) on the 4th DOL or left untreated (group C, n = 10). Piglets 
were infected with 1,000 sporulated C. suis oocysts on the 3rd DOL. Faecal samples were collected from the 7th - 20th 
DOL to determine faecal consistency and oocyst shedding. Body weight was recorded on the 1st DOL and then weekly 
until the 29th DOL.  

Results 
All animals in group C shed oocysts for 3.1 days on average and showed diarrhoea for an average of five days. Excretion 
peaked on the 9th DOL (max. 48,618 oocysts per gram of faeces). Treatment with Forceris® completely suppressed 
oocyst excretion in group A. In the group B, low levels of excretion (OpG = 333) could be detected in 25% of animals for a 
mean duration of 1.3 days. Diarrhoea was reduced to single piglets in the treated groups. Body weight development was 
reduced in the group C, compared to the treated groups. All parameters related to oocyst excretion, faecal consistency 
and weight gain were significantly improved in the treated groups compared to group C without significant differences 
between the treated groups.  

Conclusion 
In this study, treatment with the injectable (Forceris®) formulation of toltrazuril during the prepatent period was highly 
effective against experimental infection with C. suis in piglets. Oocyst shedding was completely eliminated and diarrhoea 
was significantly reduced, leading to higher weight gain compared to the control. Forceris® can be considered a safe and 
easy-to-administer alternative to oral toltrazuril treatment for metaphylactic coccidiosis control.  

Keywords: toltrazuril-gleptoferron, toltrazuril, cystoisosporosis 
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Optimizing the dosage of peforelin (Maprelin®) for estrus stimulation of primiparous sows: 
preliminary results 
 
Johannes Kauffold*, Haukur Sigmarsson 
Clinic for Ruminants and Swine, Faculty of Veterinary Medicine, University of Leipzig 
*Corresponding Author: kauffold@vetmed.uni-leipzig.de 
 

Introduction  
Gonadotropins such as equine chorionic gonadotropin with or without human chorionic gonadotropin are usually being 
used for the stimulation of estrus post weaning (pw). Another substance to be used for the same purpose is lamprey 
GnRH-III (Peforelin; Maprelin®, Veyx-Parma, Germany). The approved dosage is 150 μg Peforelin for multiparous and 
37.5 μg for primiparous sows. Since there is field evidence to suggest that the dosage is not suitable for primiparous 
sows, this study was conducted to test the effect of higher dosages on estrus stimulation.  

Materials and Methods 
Study was performed in a 1200 sow (Topigs) farm with weekly batch farrowing and 4-weeks lactation involving 258 
primiparous sows in 18 batches. Sows were randomly and equally allocated to 5 experimental (EG1-5) and a control 
group (CG) treated either with IM 0.5, 1.0, 1.5, 2.0 or 3.0 ml Maprelin (75 μg Peforelin/mL) or 2 ml saline, respectively, 24 
h pw. Estrus detection was performed twice/day starting day 4 pw until day 8. A total of 138 sows were scanned for 
follicle growth and ovulation at the day of treatment, as well as 96, 120 and 144 h post treatment.  

Results 
Follicle size at treatment was not different between groups. Percentage of sows in estrus by day 7 pw tended to be higher 
in EG4-5 (86.0, 90.7%) than in EG1-3 (79.1, 81.8, 78.6%) and CG (79.1%). Percentage of sows with ovulations by day 7 
pw was similar in EG3-5 (83.3, 79.2, 81.8%) and tended to be higher than in EG1-2 (68.2, 70.8%) and CG (68.2%).  

Conclusion 
The combined results of estrus and ovulation by day 7 pw suggest that the higher dosages of 2.0-3.0 ml Maprelin® 
(150-225 μg Peforelin) perform better than lower dosages, and that the currently approved dosage of 0.5 mLMaprelin® 
(37.5 μg Peforelin) may be too low.  

Keywords: primiparous sow; estrus stimulation; peforelin 
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Introduction  
The pig is used as a model for human reproductive pathologies and the vietnamese breed offers advantages for its size 
and easy handling; however, postnatal testicular development and the stages that comprise its seminiferous epithelial 
cycle (SEC) are not known. Therefore, the objective of this work was to describe postnatal testicular development, its 
proliferation, apoptosis and SEC  

Materials and Methods  
Vietnamese pigs of 0, 3, 8, 12, 16, 20, 24, 28 and 32 weeks of age (3 of each age) were used. Testicular samples were 
taken to determine the maturation index of the seminiferous epithelium (MI), histopathological index (HI), the stages of 
the SEC, the determination of the proliferation (PCNA) and of the androgen receptors (AR) (immunohistochemistry) and 
apoptosis. (TUNEL technique). The results were analyzed by the Student's T test (P <0.05).  

Results  
We found at birth migrating gonocytes to the basal lamina and Sertoli cells´s nuclei towards the periphery. The gonocytes 
were positive to PCNA and AR. At 3 weeks gonocytes and Sertoli cells had culminated their migration and positive 
spermatogonia were found in proliferating AR. At 8 weeks there was already tubular lumen with spermatocytes in 
pachytene, and there were no gonocytes; Leydig, Sertoli, peritubular, and germinal cells showed a marker for AR, these 
last ones were also positive for PCNA, in both cases, these marks were repeated in later ages. At 12 weeks, complete 
spermatogenesis was seen, with AR marking in germinal, except in elongated spermatids, as well as pronounced 
abnormalities. From 16 to 32 weeks, the same was observed as in the previous stage, but with more abnormalities and 
we could see 11 stages of the SEC. In all ages we found a poor presence of apoptosis.  

Conclusion  
The vietnamese pig breed presents nonspecific histopathological alterations, apparently belonging to the breed with slight 
apoptosis, which suggests that cell death could be carried by another route. In addition, it presents AR mark in germ cells, 
contrary to what happens in humans, more studies are needed to be able to consider it as a qualified animal model.  
Agreements: CONACyT, CDMX, México. Support number 449384  

Keywords: spermatogenesis, vietnamise pig, androgen receptors, apoptosis 
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Forensic assessment of the death of pigs in transport 
 
Nenad Stojanac*1, Radoslav Ševi�2, Ognjen Stevan�evi�1, Marko Cincovi�1, Dragan Jugovi�3 
1 Department of Veterinary Medicine, Faculty of Agriculture, University of Novi Sad, Serbia 
2 AD Ba�ka, Pig farm, Ba�ka Palanka, Serbia 
3 Veterinary service Almex, Pig Farm, Serbia 
*Corresponding Author: stojanac.n@gmail.com 
 

Introduction 
Nowadays, transportation of pigs is an integral part of the livestock industry, which is most commonly performed between 
the place breeding - slaughterhouse, and represents an important link in the food chain for human consumption.  

Materials and Methods 
Transport of the pigs, from the farm to the slaughterhouse, faces many different challenges, which causes appearance of 
the stress at the pigs. The stress, as a result of transport, is the trigger that causes changes in the body, which could 
have fatal consequences. If the pigs, during their lifetime, had suffered from an illness that caused permanent changes in 
the organs (heart, lungs, digestive organs) and these organs are working at reduced capacity, stress, that appears during 
the transport, could be a predisposition for the development of severe consequences and eventually death.  

Results 
The aim of this study was to determine the reasons of the death of the pigs during transport, using the forensic 
examination, and to propose corrective measures to minimize losses in the future. During the period of this study, in total 
83,671 pigs were delivered to the slaughterhouse, from which 117 pigs died, which represents 0.14%.  

Conclusion 
The reasons of death are classified based on the changes that were found during the examination of the corpse and 
autopsy. Observing dead pigs, most striking changes were found on the lungs, heart, digestive system and locomotor 
apparatus. Based on these changes, the assumption is that the reason of the death is the damage of the organs, on 
which the changes were found. For the several died pigs, there was not possible to found any change on the organs, and 
therefore, for those pigs, the cause of death is listed as unknown.  

Keywords: forensic investigation, pigs, death, transport 
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Association between production flow and respiratory pathogens on a farrow-to-finish Irish 
commercial farm 
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4 School of Veterinary Medicine, University College Dublin, Dublin, Ireland. 
*Corresponding Author: rose.fitzgerald@mycit.ie 
 

Introduction 
The aim of the study was to investigate the association between production flow and the sample to positive (S/P) 
antibody ratio of 4 porcine respiratory diseases.  

Materials and Methods 
Pigs (n=1016) born within 1 wk were followed from birth to slaughter on a farrow-to-finish commercial farm. The farm was 
positive for A. pleuropneumonia (APP), positive and vaccinated against M. hyopneumoniae (Mhyo), and Swine Influenza 
Virus (SIV) and negative for PRRS. At 24 wks, 824 pigs were slaughtered and samples collected. Serology analysis for 
APP, Mhyo and SIV was performed using IDEXX ELISA kits. Pigs were retrospectively classified into 3 production flows. 
Flow 1 (F1; i.e. pigs that followed the normal production flow; 8 wks in nursery, 4 wks in grower and 8 wks in finisher 
stages), flow 2 (F2; i.e. pigs delayed 1 wk) and flow 3 (F3; i.e. pigs delayed >1 wk). Flows were matched by parity and 
birth weight and a nested case control design was used, yielding a final data set of 120, 60 and 60 pigs in F1, F2 and F3, 
respectively. Data were analysed using univariable linear models with flow as fixed effect.  

Results 
APP S/P values were lower in F1 (0.76 ± 0.03: P<0.05) than in F2 (0.91±0.05) and F3 (1.01±0.05). SIV S/P values were 
higher in F1 (0.69±0.02: P<0.05) than in F2 (0.58±0.03) and F3 (0.57±0.03). There was no difference for APP and SIV 
S/P between F2 and F3 (P>0.05). Mhyo S/P did not differ between flows (P>0.05). However, all flows returned elevated 
antibody responses that were considerably beyond the IDEXX ELISA kits S/P cut-off values for APP (i.e.�0.5) and M. hyo 
(i.e.>0.4; S/P values range 1.97 to 2.07).  

Conclusion 
F1 pigs were the fastest growing and moved in a timely manner through the production stages and thus, contrary to the 
other flows, were never in contact with animals from different batches. F2 and F3 pigs progressed through environments 
previously occupied by F1 animals, suggesting pathogen transmission between the flows.  

Keywords: actinobacillus pleuropneumonia, Mycoplasma hyopneumoniae, swine Influenza Virus, respiratory disease, 
production flow 
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Prevalence and classification of claw lesions in sows raised in technified farms, Lima- Perú 
 
Jose Antonio Rivera Ulloa*, Lucio Francelino Araujo, Ton Kramer, Universidade Federal do Paraná 
Departament of Animal Science, University of Sao Paulo, Pirassununga, Brasil/South America 
*Corresponding Author: jose.rivera@usp.br 
 

Introduction 
The productive efficiency in sows depends directly on the success of its reproductive management, aiming at producing 
more (quantity and individual weight of piglets) per female per year. The culling rate recorded as caused by claudication 
and claw lesion on commercial farms is estimated at 15%, and reproductive problems such as abortion, low numbers of 
newborn piglets, anestrus, recurrence of estrus, etc. are the main cause for culling, leading to a decrease the longevity of 
the farm, being considered as an economic and animal welfare problem. In 2007 a research showed that abscesses in 
the hind hooves are five times more correlated with acyclic ovaries than the condition of body condition. We must 
consider than culling caused by underperforming or reproductive problems, in most cases, are related to claw lesions, 
even if subclinical. Thus, it is estimated that locomotor problems are related to at least 47% of the cullings. The objective 
of this study was to know the prevalence of claw lesions in sows in farms in Lima Peru.  

Materials and Methods 
For this, a cross-sectional study was carried out; were used 400 females from 1 to 13 birth of the same genetics, raised in 
farms with similar conditions of climate, floor and management. Eight types of lesions were evaluated in the posterior 
hoofs and each classified on a discrete scale from 0 to 3, where 0 was the absence and 3 were severe lesions.  

Results 
The results showed that 98.5% of the evaluated animals presented at least one lesion in the claw; 29.5% had mild lesions, 
45.5% moderate lesions and 23.5% severe lesions. 100% of primiparous presented some type of lesion and the most 
frequent lesion was overgrowth and erosion of the sole. 

Conclusion 
 Even these data belong to a specific place, the conditions and the genetics of the animals are often found in several 
countries of the world. In 2013 data were presented showing similar ratios in Brazil.  

Keywords: lameness, swine, welfare 
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Impact of iron dose and hemoglobin concentration on wean-finish weight gain 
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Introduction 
Previous reports have shown improvements in early post-weaning weight gain following increased iron doses. No recent 
publications, however, have evaluated this effect on wean to market weight gain in pigs. Therefore, the objective of this 
study was to determine the impact of iron dosage and blood hemoglobin concentration on wean to market weight gain in 
commercial pigs.  

Materials and Methods 
On one sow farm, 3,081 piglets were sorted by weight within litter, individually weighed and allotted to a treatment group 
within 24 hours of birth. Group A (n=1,544) received 200mg of iron dextran (Uniferon®, Pharmacosmos) at the time of 
processing (day 5-7 of life). Group B (n=1,537) received 200mg of Uniferon® at the time of allotment and 200mg at 
processing. Mean weight at allotment was equal between groups (1.6 ± 0.4kg). All pigs were weighed at weaning, 
8-weeks post-weaning, and finishing. Weaning age (20.1 ± 1.0, 20.2 ± 1.0 days) and age at finishing (152.3 ± 1.0, 152.4 
± 1.0 days) were equivalent between groups A and B respectively. Blood hemoglobin (Hb) was measured at weaning in 
100 pigs per group. Hemoglobin concentrations were considered as follows; >110 g/L (optimal), 90-110 g/L (sub-clinical) 
and < 90 g/L (full-scale iron deficiency anemia). Data were analyzed using analysis of variance and means compared 
using Tukey's HSD test.  

Results 
At weaning, pigs which received two doses of Uniferon® (group B), had the most pigs (P<0.05) with optimal Hb (66%) 
compared to group A (8%), which received one injection of Uniferon®. Pigs which had optimal Hb at weaning, weighed 
2.8kg more at finishing than those with sub-clinical Hb (P<0.05) and 4.4kg more than those with full-scale iron deficiency 
(P<0.05). Likewise, pigs in group B weighed 1.5kg more at finishing compared to group A (P<0.05).  

Conclusion 
This study indicates that optimal Hb at the time of weaning supported improved post-weaning weight gain compared to 
piglets with sub-clinical or full-scale iron deficiency anemia. The administration of two doses of Uniferon®, separated by 
5-7 days during the suckling period, resulted in 1.5kg of additional weight gain in comparison to a single dose of 
Uniferon® in the same number of days.  

Keywords: hemoglobin, uniferon, iron deficiency anemia, weight gain 
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Principles of decreasing sow mortality in closed herd multiplication 
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Introduction  
Increasing mortality in sow herds across the United States has become an area of concern as the industry adjusts to 
gestation housing changes and increasing litter size.  

Materials and Methods  
Production systems have taken on the responsibility of genetic improvement and supplying their production replacement 
needs with internal multiplication of parent gilts. PIC’s Genetic Services team helps these systems manage the genetic 
improvement by making weekly recommendations of pure line and cross matings. Using high indexing semen on the 
highest indexing pure line females in the herd drives genetic improvement with the remaining sows used to make parent 
gilts for replacements in the commercial herds. If sow mortality increases in the commercial herds or the multiplication 
system doesn’t meet its production targets there is a shortage of proper replacements for the system which leads to the 
mating of less than desirable females in the sow herd as well as the replacement gilts. Retention of younger parities in 
the herd has been recognized as the key in reducing mortality as well as improving herd production levels. Group housing 
has increased the importance of having proper leg structure selection. This needs to be done at the end of the growing 
phase prior to selection as a herd replacement and again at every weaning prior to retaining them for the next parity.  

Results  
Feet and legs are already part of the maternal index but it is important to do a phenotypic selection prior to selection of 
herd replacements. In addition an adequate number of gilts is necessary to allow for a 65% to 70% selection rate with 
10%-12% pure line matings. To maximize genetic improvement PIC recommends a 65% replacement rate in the 
multiplication herds. These percentages must be taken into consideration as the producer establishes their targets.  

Conclusion  
With proper focus on gilt replacement needs, adjustment of targets at the different production levels and increased focus 
on leg structure prior to breeding sow mortality can be reduced.  

Keywords: sow mortality 
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Introduction 
Qualitative systematic reviews (QSRs) aid in the understanding of published research, uncover new findings, and identify 
research and knowledge gaps. The objectives of this research were to: provide an overview of available research on how 
road transportation affects weaned piglet welfare, and to identify research needs and priorities within the context of 
Canadian transport conditions.  

Materials and Methods 
A QSR was conducted using the PRISMA Protocol. Peer-reviewed journal articles and conference publications were 
included. Studies had to report primary data or results from a controlled experiment. There was no restriction on date of 
publication. Sixty-six abstracts were screened, of which, 48 articles were assessed for eligibility. Fifteen studies met the 
criteria. Three studies were carried out in Europe and 12 in North America. Thirteen were done under controlled transport 
conditions and two using commercial transport. Study findings report a range of transport durations of 0–32 hours, and 
temperatures of -2.8°C to 37°C. Journeys of any duration, whether short (one hour), medium (12–18 hours) or long (� 24 
hours), cause physiological changes indicative of stress. 

Results 
Under the right climatic conditions, piglets will habituate to longer journeys (� 12 hours), as evidenced by less sitting 
behaviour and resuming normal behaviour patterns (fighting between newly mixed piglets). Provision of water during 
transport is beneficial if consumed, and shortens recovery time following 32 hours of transport. Water deprivation during 
transport results in a greater weight loss compared to feed deprivation, and as such water provision could be more 
important than feed provision on long journeys. Of the many factors studied, climatic conditions may pose the greatest 
risk to piglet welfare and its effect is exacerbated by journey duration. With the majority of studies identified being 
controlled trials conducted on a smaller scale, it is unknown how commercial transport conditions may influence weaned 
piglet welfare.  

Conclusion 
This QSR identified that observational trials, and exploration of interventions during transport under commercial 
conditions, must be examined. These should consider the range of journey durations, bedding and ventilation practices, 
and provision of water. The use of climatic controlled trucks to protect welfare during weather extremes must also be 
investigated.  

Keywords: weaned pig, systematic review, transport, isowean 
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Breeding sows using single serving offering substantial benefits to production 
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Introduction 
Breeding weaned sows once provides an opportunity to decrease the generation time and enhance the production 
efficiency of the farm. Currently majority of weaned sows are mated twice over a 24 hours period on days 4 and 5 
post-weaning using a cervical catheter with 2.5x109 sperm per insemination dose in 80ml of diluent. This regime will 
produce good results with 80+% farrowing rates and litter sizes of total born 15+ piglets. Thus, with a boar producing 
100X109 sperm cells a total of 40 doses can be produced.  

Materials and Methods 
Thus, 20 females can be bred and 300 piglets can be produced per boar per collection or about 15600 piglets per year.  

Results 
With single serving this will double the genetic opportunity to 40 females and 600 piglets per boar per collection or 31200 
piglets per year. Using post-cervical insemination techniques this can increase the output per insemination to 1000 piglets 
or over 62000 per year. Depending on the genetic trait required, the impact of a superior boar can be distributed more 
widely throughout the production chain. The single service technique has been used to reduce the food conversion on 
several farms by 0.1. In finishing pigs. This can result in a saving of an extra 140 tonnes of pig feed per year over the 
boars offspring with pigs finishing at 115kg liveweight. This can make a significant impact in the cost of production and 
the carbon footprint of the pig farm.  

Conclusion 
But the single service technique must work in the real world on real farms with normal staffing capabilities. Two farms 
have been trialed for the last couple of years: In the UK, a 96 every 3-week batch farm (722 sows), the farrowing rate 
improved by 2% (84 to 86%) (not significant) and the number weaned improved from 11.4 to 12.6 (which was significant 
0.01). In the Philippines, a 96 every week batch farm (2200 sows) the farrowing rate decreased by 2% (82 to 80%),(not 
significant) and the number weaned decreased from 10.8 to 10.3 (not significant). There was no significant negative 
impact of changing to a single service technique.  

Keywords: breeding, single-service, boar effect, cost benefit, carbon footprint 
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Introduction 
Puberty in gilts is considered to have occurred when gilts first express behavioral estrus and ovulation. Replacement gilts 
usually exhibit their first estrus between 150 and 200 days of age, with many gilts failing to exhibit estrus by 200 days 
being culled. Anti-Mullerian hormone (AMH) was recently reported to be negatively correlated with puberty onset in cattle. 
The aim of the present study was to investigate the correlation between the serum AMH profile and the age of puberty 
onset.  

Materials and Methods 
Blood samples were obtained from 200 gilts at 90, 120, 150, 180 and 200 days of age. Of these, the 10 youngest 
(166.1±0.7 days) and 10 oldest (198.8±0.6 days) gilts that exhibited estrus by 200 days, and 10 gilts that were anestrus 
at 200 days were selected and their serum was assayed for AMH concentrations.  

Results 
We determined that serum AMH concentrations of the youngest group at 90, 120 and 150 days of age was higher than 
those of the oldest and anestrus groups (P<0.05) but were not different between the youngest and oldest group at 180 
and 200 days of age. The no puberty group had a lower AMH than the youngest and oldest group at every age (P<0.05). 
There was a correlation between age at puberty onset and serum AMH concentrations at 90, 120 and 150 days of age 
(r=0.88, 0.69 and 0.63, respectively).  

Conclusion 
In conclusion, prepubertal serum AMH concentrations were related to the age of puberty onset and as such may be use 
as one of the criteria in selection of replacement gilts.  

Keywords: anti-Mullerian hormone, gilts, puberty onset 
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Introduction 
Pig houses are a significant source of particulate matter (PM) emissions, which can have negative impacts on animal 
health and welfare. The present study investigated that the indoor concentrations of PM (TSP, PM10, PM2.5) in nursery pig 
houses and explore the mechanism of PM2.5-induced inflammatory response in porcine alveolar macrophages.  

Materials and Methods 
The concentrations of PM were detected from 7 a.m. to 7 p.m. in every 2-hour interval for 7 consecutive days using 
DustTrak model 8532 aerosol monitor (TSI Inc., Minnesota, USA). BTPM–HS1 ambient air particle sampler (Dandong 
Baite instrument co., Ltd., Liaoning, China) was used to sample PM2.5.  

Results 

The results showed that TSP concentration ranging from 111 to 183 mg/m3, PM10 ranging from 74 to 134 mg/m3, PM2.5 
ranging from 64 to 117 mg/m3. Daily PM concentrations reached the peak values at feeding time (9 a.m. and 5 p.m.). 
Porcine alveolar macrophages cell line 3D4/21 was chosen as a cell model. 3D4/21 cells were treated under the 
concentrations at 12.5, 25, 50 �g/mL of PM2.5. It’s found out that PM2.5 decreased cell viability, increased intracellular 
ROS levels and inflammatory cytokines expression (IL-1�, TNF-�, IL-6, IL-8) in a dose-dependent manner. Caspase-3 
mRNA expression in 25 and 50 mg/mL of PM2.5 treatments increased dramatically compared with the control and 12.5 
mg/mL of PM2.5 treatment, which indicated that high concentration of PM2.5 also could induce cell apoptosis.  

Conclusion 
NAC, a commonly used antioxidant, alleviated PM2.5-induced increase of ROS production and decrease of cell viability. 
Furthermore, PM2.5 enhanced TLR4 and MyD88 mRNA expression and the phosphorylation of NF-�B p65. These results 
suggest that PM2.5 induced inflammatory response may via ROS-relative TLR4/MyD88/ NF-�B signaling pathway in 
3D4/21.  

Keywords: pig house, alveolar macrophage, PM2.5, inflammatory response  
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Introduction  
The Acute-Phase Protein (APP) response is an innate reaction towards tissue injury and follows rapidly after onset of any 
disease compromising tissue homeostasis, for example infections, trauma, inflammation and some tumours. The APP 
response is thus a robust indicator of disease and easily measurable in blood samples. In this study, we tried to measure 
Pig Major Acute-Phase Protein (PigMAP) levels in blood of sows after parturition to distinguish between healthy sows and 
sows affected with Postpartum Dysgalactia Syndrome (PPDS).  

Materials and Methods  
Blood from 67 sows, 45 clinically healthy and 22 PPDS affected sows, was collected one to three days postpartum. The 
PigMAP concentration was determined by ELISA (PigMAP kit ELISA PME01-96, PigChamp Por Europa S.L., Segovia, 
Spain).  

Results  
The measured PigMAP values were, for healthy sows 3.36-3.87 mg/mL (Median: 3.62) and for affected sows 3.27-4.28 
mg/mL (Median: 4.16). The difference between healthy and affected sows was not significant (P = 0.19). The results 
showed, that the measured PigMAP levels of every single sow where above the reference values for sows in the middle 
of the gravidity (0.81 mg/mL; Range 0.41 -1.94).  

Conclusion  
The measured PigMAP levels in clinically healthy and PPDS affected sows were above the reference values for sows in 
the middle of the gravidity. Although it has not been shown in swine, it is know that APP concentrations increase after 
parturition. Therefore reference values for sows around parturition have to be set.  

Keywords: acute phase protein, PigMAP, PPDS 
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Luteolin inhibits lfa-1 expression of porcine neutrophils by blocking the ERK pathway 
 
Yanan Wang, Xueli Kong, Mengjie Wang, Jia Li, Wu Chen, Daixun Jiang* 
Beijing Key Laboratory of Traditional Chinese Veterinary Medicine, Beijing University of Agriculture, Beijing, China 
*Corresponding Author: dx_tcvm@126.com 
 

Introduction 
Neutrophils are the most important inflammatory cells in pigs, and the increase of adhesion molecules is a prerequisite for 
involving the inflammatory response. Luteolin is a phosphodiesterase 4 inhibitor that we find from Folium Perillae with 
anti-inflammatory, anti-allergic and other pharmacological effects and is mainly used for the treatment of inflammatory 
diseases such as respiratory system. Our early studies show luteolin can inhibit phosphodiesterase 4 activity and 
increase cAMP content, inhibit the adhesion of neutrophils and microvascular endothelial cells, and the mechanism is 
related to blocking LFA-1 expression of neutrophils. The expression of adhesion molecules of neutrophils is mainly 
regulated by signal pathways of p38MAPK, ERK, PI3K and JAK, while cAMP is a common upstream signal for the above 
signal pathways. Therefore, whether luteolin inhibit LFA-1 expression by blocking the phosphorylation of key proteins in 
the above signaling pathways need further research for the treatment and research of porcine clinical inflammatory 
diseases.  

Materials and Methods  
Porcine blood was collected from the slaughterhouse. Neutrophils were separated with density gradient centrifugation. 
Phosphorylation of p38MAPK, ERK, PI3K and JAK were detected by western blot. LFA-1 expression was assayed with 
flow cytometry. The statistical significance was evaluated by both using the student’s t-test and one-way ANOVA. 
P-values of less than 0.05 implied significance.  

Results  
Luteolin had a certain stimulative effect on p38MAPK phosphorylation, and the blocker could significantly inhibit LFA-1 
expression (P < 0.01). Luteolin had an obviously inhibitory effect on ERK phosphorylation (P < 0.05), and the blocker 
could significantly inhibit LFA-1 expression (P < 0.01). Blockers of PI3K and JAK could significantly inhibit LFA-1 
expression (P < 0.01). No target bands of PI3K and JAK were detected in neutrophils, which may be related to the low 
expression.  

Conclusion 
P38MAPK, ERK, PI3K and JAK are involved in the regulation of LFA-1 expression in neutrophils. Luteolin plays an 
anti-inflammatory role at least partly by blocking ERK phosphorylation and inhibiting LFA-1 expression of neutrophils 
Acknowledgment: Beijing Natural Science Foundation of China (No. 6152003). Yanan Wang and Xueli Kong contributed 
equally to this work.  

Keywords: neutrophils, luteolin, ERK, LFA-1 
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Introduction 
In the broad and profound traditional Chinese medicine system, the judgment of Somatoplasm is crucial and basic 
criterion for guiding clinical medication. The state of Somatoplasm is divided into four kinds called cold, cool, warm and 
hot. Doctors diagnose the state in four ways as Look, Listen, Question and Feel the pulse, but to livestocks, these 
methods may not be appropriate. To solve this problem, a new method to determine the Coolity state(Han Du) of 
somatoplasm of livestock was invented, and it may provide direct and quantifiable data in the test. Saliva is called "Jinjin 
Yuye" or "Huachi Divine Water" in traditional Chinese medicine, which means very precious “water” that indicate an 
important role of saliva in the traditional Chinese medicine research.  

Materials and Methods 
Through the test of enzyme activity in saliva, an important index to determine the body's state of “cold, cool, warm or hot" 
was called Coolity. The measurement of Coolity state is an important part of the study of saliva (Salivology) and non 
traumatic detection. Saliva that include enzyme was added in the reaction mixture to take part in the reaction, the product 
of substrate can change the colour of chromogen in the solution, and the absorbance can be read by instrument and the 
data was caculated to obtain the Coolity degree value.  

Results 
The optical density value of a standard positive control in the test was recorded as "P", and the optical density value of 
saliva reaction was recorded as “S”, the ratio of “S/P” which is dimensionless is used as the Coolity value of the body. If 
the S/P value is greater than or equal to 0.5, means the body is in a “cool” or “cold” state (+), if the S/P value is less than 
0.5, means the body is not in a “cool” or “cold” state (-).  

Conclusion 
In addition to the precise Coolity quantitative testing, we can also determine the coolity of the body with RHS Colour 
Chart that presented by Fan Fuhao Laboratory. It is a semi-quantitative test method, which is more convenient and fast, 
and does not need to install sophisticated instruments and equipment.  

Keywords: saliva, coolity state, Chinese veterinarian, non traumatic detect, traditional Chinese 
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Minimum inhibitory concentration (MIC) determination of five crude herbal extracts against 
Escherichia coli, Salmonella typhimurium and Staphylococcus aureus 
 
Thanh Tien Tran, Trong Vu Pham, Tri Tue Nguyen, Thi Thuy Nga Tran, Vu Tran, Ba Thi Hien Le, Thi Tra An Vo 
Veterinary Biosciences, FASVM, Nong Lam University, Vietnam 
*Corresponding Author: an.vothitra@hcmuaf.edu.vn 
 

Introduction 
Using herbal medicine can be one of the alternatives for antibiotic in pig production. Determination of antibacterial 
property from plant extract will provide the scientific basis for application of herbal product in veterinary medicine. The 
objective of the study was to determine the minimum inhibitory concentration (MIC) of crude extract from five plants in 
Vietnam including Camellia sinensis (tea), Psidium guajava (guava), Eclipta prostrata L. (false daisy), Pseuderanthemum 
palatiferum and Azadirachta indica (neem).  

Materials and Methods 
The fresh leaves of the plants were collected in Vietnam, cleaned with distilled water, shade dried at room temperature 
and minced. 250 g of the material was mixed with 750 mL of distilled water and steam-boiled in 3 hours. All extracts were 
filtered and then concentrated by using rotary evaporator at 90 oC. Crude extracts were kept in the sterile bottle at 2- 4oC. 
Escherichia coli ATCC 25922, Salmonella typhimurium and Staphylococuss aureus ATCC 25923 were used as model for 
bacteria that relating to diseases of pigs. The test organisms were grown and prepared to meet the Mc Farland 0.5 and 
dilute to the concentration of 106 CFU/mL as instruction of CLSI for broth dilution assay. Colistin, amoxicillin and 
enrofloxacin were used as control antibiotic. The range of crude extract tested were from 16mg/mL to 0.0156 mg/mL. All 
assays were performed in triplicates.  

Results 
The results showed that MIC (mg/mL) of Camellia sinensis against E. coli, S. typhmurium and S. aureus were 8-16; 8-16 
and 0.5, respectively. The figures for Psidium guajava were 16; 16 and 0.125-0.25, respectively. MIC (mg/mL) of Eclipta prostrata 
L. against E. coli, S. typhmurium and S. aureus were 16; 16 and 1-2, respectively. The figures for Pseuderanthemum 
palatiferum were 8, 4-8 and 2-4, respectively. The antibacterial property of the crude extracts was equal to MIC (mcg/mL) 
of colistin, amoxicillin, enrofloxacin against E. coli at 0.16; 2.5 and 0.01, against S. typhimurium at 0.16; 1.25 and 0.01 
and against S. aureus at 0.04, 5 and 0.31. Azadirachta indica did not show antibacterial characteristic at the 
concentration of 16 mg/mL.  

Conclusion 
The data indicated that the crude aqueous extract of four plants were effective against bacteria tested.  

Keywords: MIC, plant extract, E. coli, Salmonella, S. aureus 
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analysis (MLVA) scheme for typing of Listeria monocytogenes isolates from western China 
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3 Public Health Virology, Queensland Health Forensic and Scientific Services, Department of Health 
*Corresponding Author: frend023@hotmail.com 
 

Introduction 
Listeria monocytogenes is an important food-borne zoonotic pathogen, which is a major cause of listeriosis in people and 
a variety of animals with abortion, meningitis, gastroenteritis, sepsis and stillbirth etc. It has been a great threat to food 
safety and human health. Genotyping technologies are very important in tracing contamination sources, monitoring 
contamination of food-borne pathogens in foods. The multi-locus variable-number tandem-repeats analysis (MLVA) has 
been used for listeriosis surveillance and outbreak investigations. Five MLVA typing schemes have been proposed, but 
their usefulness for typing isolates from China has not been studied.  

Materials and Methods 
To this aim, a total of 79 L. monocytogenes strains isolated from 1,445 raw meat and abattoir environment samples of 
three western provinces in China was typed with MLVA, serotyping, and multi-locus sequence typing (MLST). The 
serotyping method divided the isolates into 4 serogroups 1/2b (38.0%), 1/2c (26.6%), 1/2a (24.0%), and 4b (11.4%) with 
a Simpson Index (SI) 0.7235. The MLST typed the isolates into 18 sequence types (STs), including two new STs, 
ST1029 and ST1011 with SI at 0.8880. The 14 loci included in the 5 MLVA schemes typed the isolates into 39 MLVA 
profiles with a SI at 0.9656.  

Results 
The comparison analysis indicated that MLVA was better than serotyping and MLST in typing. A subsequent optimization 
analysis identified an optimal combination of 8 loci (LMV2, LMV9, LMV1, Lm10, Lm11, Lm15, Lm23 and LMTR6) to 
produce the same Simpson's Index as that of the 14 loci. The present optimal panel shared only 6 loci with the optimal 9 
loci panel proposed in Australia, suggesting that the optimal combinations varied with the isolates’ origins.  

Conclusion 
This study produced an optimized eight loci MLVA panel for typing of L. monocytogenes isolates from western China.  

Keywords: Listeria monocytogen, MLVA typing, optimization 
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Evaluation of national and European defined standard values to measure antimicrobial 
drug use in pigs 
 
Thomas Echtermann*1, Cedric Müntener2, Xaver Sidler1, Dolf Kuemmerlen1 
1 Department for Farm Animals, Division of Swine Medicine, Vetsuisse Faculty, University of Zurich, Switzerland 
2 Institute for Toxicology and Veterinary Pharmacology, Vetsuisse Faculty, University of Zurich, Switzerland 
*Corresponding Author: techtermann@vetclinics.uzh.ch 
 

Introduction  
Based on the proposal by the ESVAC project (EMA), we developed Defined Daily Doses(DDDch) and Defined Course 
Doses (DCDch) for Switzerland as technical units to collect data on antimicrobial consumption. DDDch and DCDch were 
compared to the DDDvet and DCDvet recently published by the EMA.  

Materials and Methods 
DDDch and DCDch were defined for all drugs containing antimicrobial ingredients and approved for pigs in Switzerland. 
DDDch were defined by using the highest authorized daily dosage according to the national Summaries of Product 
Characteristics (SPC). DCDch were calculated by multiplying the corresponding DCDch unit with the maximum treatment 
duration as presented by the SPCs. DDDch/DDDvet as well as DCDch/DCDvet were compared by calculating the ratios 
of corresponding values for each product. The influence of dosage form or number of active components in a single 
product on these ratios was analyzed.  

Results  
92 approved products containing antibiotics were included in the study and 118 ratios were calculated. Although the 
mean ratio was 1.05 for the DDDch/DDDvet ratios and 0.93 for the DCDch/DCDvet ratios, 35 corresponding values for 
the DDDch/DDDvet ratios and 44 values for the DCDch/DCDvet ratios showed a deviation of more than 20%. Injectables 
showed a significant higher DDDch/DDDvet ratio (1.16) than premixes (0.81) (P = 0.02). Daily dosages in Switzerland are 
lower than EMA values when ingredients are combined in one product whereas higher dosages were found for single 
ingredient products in Switzerland (P<0.01). None of these effects could be observed concerning DCDch/DCDvet.  

Conclusion  
The newly defined values DDDch and DCDch partly show considerable differences to the published DDDvet and DCDvet. 
The great benefit of DDDvet and DCDvet for international comparison is undisputed, but we propose the use of nationally 
defined units for more accurate national monitoring of antimicrobial usage.  

Keywords: antibiotic use, DDD, DCD, EMA, monitoring 
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Introduction 
Blastocystis is a worldwide distributed enteric protozoan parasite of humans, pigs and other animal species that may be 
involved in diarrhoeal disease. A great genetic diversity among Blastocystis isolates was described and 
genotype-associated differences in the pathogenicity are suspected, although still not definitively proven. So far, 9 
different subtypes (STs) were described and some of them are zoonotic.  

Materials and Methods 
In January 2017, high amounts of Blastocystis were detected by semiquantitative coproscopical analysis and 
histopathology in piglets with diarrhoea and faecal positive PCR results for Rotavirus in a Swiss farm (Farm 1). As no 
prevalence data on Blastocystis infection from Swiss pigs were available, pigs which were submitted for routine necropsy 
within the PathoPig project were systematically analysed for Blastocystis by the Sodium acetate-Acetic acid 
Formalin-Concentration (SAFC) method, independently of age and diarrhoea status. Faeces of 155 pigs (65 suckling 
piglets, 57 weaned piglets, 32 fattening pigs and 7 adults) from 104 farms were investigated. Besides, faecal samples of 
14 animals from Farm 1 were additionally analysed by PCR (18S rRNA) followed by direct sequencing, in order to 
recognize the Blastocystis subtypes present in the farm.  

Results 
The prevalence of Blastocystis infection at animal level was 35% and at farm level 39%. Prevalence in suckling pigs was 
12%, in weaned pigs 55%, in fattening pigs 52% and in adults 43%. The youngest animals harbouring Blastocystis were 
2 weeks old. In Farm 1, Blastocystis was detected by SAFC in 0/2 sows, 2/7 sucklings and 6/6 weaning piglets. Half of 
the positive animals had diarrhoea. By PCR/sequencing, two subtypes were detected: ST2 in one suckling and ST5 in 
one weaning piglet. The remaining animals had mixed infections. Both detected subtypes have been previously reported 
in humans and animals; however ST2 is common in humans and non-human primates but rare in pigs and other animals 
and ST5 is common in pigs and other animals but rare in humans.  

Conclusion 
In the Swiss pig population the prevalence of Blastocystis seems to be high. First studies on genetic characterisation 
confirmed the coproscopic findings and revealed the presence of at least two zoonotic Blastocystis subtypes and mixed 
infections.  

Keywords: Blastocystis, Swiss pigs,prevalence 
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Inactivation of porcine parvovirus (PPV), swine vesicular disease virus (SVDV) and 
senecavirus A (SVA) inoculated in liquid plasma by ultraviolet-C 
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Introduction 
Spray dried plasma (SDP) is a functional protein source included in pig feeds due to its beneficial effects on post-weaning 
performance and survival. The manufacturing process of SDP involves several safety features, but additional safety steps 
can be investigated. Ultraviolet radiation at 254 nm wavelength (UV-C) is a non-thermal process that disrupts cellular 
transcription and replication leading to death of bacteria, viruses and molds. Non-enveloped viruses are recognized to be 
more resistant to heat and chemical treatments. The study objective was to check the effectiveness of UV-C irradiation of 
liquid plasma using a SP1 device (SurePure Operation AG, Zug, Switzerland) on survival of the non-enveloped viruses, 
porcine parvovirus (PPV), swine vesicular disease virus (SVDV) and seneca valley virus (SVA) inoculated in bovine 
plasma.  

Materials and Methods 
A total of 24 L of bovine plasma were used for each virus and was divided into three different 8 L sub-batches. At time 
zero, 15 mL samples were obtained as negative controls before virus inoculation. A positive control sample for each virus 
was collected 5 min after inoculation with the device in recirculation mode with the UV lamp turned off. Plasma was then 
recirculated under turbulent flow at 4000 L/h in the closed system of the device. Each sub-batch was consecutively 
irradiated at 750, 1500, 3000, 6000 and 9000 J/L and sequential sampled at each UV-C dose. Infectivity was analysed in 
target cell cultures for each pathogen, using the microtiter assay procedure. All negative samples in the titration assay 
were subjected to three blind passages.  

Results 
Four-fold viral titer reduction (4D) was reached at 5699 J/L for SVDV, showing a biphasic plus shoulder inactivation 
kinetics. The 4D value for SVA was 3108 J/L, with a Weibull plus tail inactivation kinetics and, 2708 J/L for PPV, following 
biphasic inactivation kinetics.  

Conclusion  
Results indicate that UV-C treatment is a useful tool to reduce the load of SVDV, SVA and PPV in liquid plasma prior to 
spray-drying. Therefore, this UV-C treatment is an innovative additional safety feature that can be used in the 
manufacturing process of SDP.  

Keywords: UV-C, viral inactivation, porcine plasma, food safety 
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Introduction 
The study objective was to assess risk of virus transmission to piglets using liquid native or ultraviolet C (UV-C) irradiated 
plasma at different doses, when injected intraperitoneally. Porcine circovirus type 2 (PCV2), porcine reproductive and 
respiratory syndrome virus (PRRSV) and porcine rotavirus A (RVA) were evaluated as contaminant indicators.  

Materials and Methods 
An 8-L batch of plasma containing 2.71x104 PCV2 DNA copies/mL (Ct= 30.96), a real time quantitative RT-PCR 
(qRT-PCR) Ct = 35.35 for PRRSV and qRT-PCR Ct = 37.51 for RVA, also seropositive against these three viruses, was 
selected. This batch was divided in 3 sub-batches: non-irradiated, irradiated at 3000 J/L, and irradiated at 9000 J/L using 
a closed system SP1 device at 254 nm UV under turbulent flow (SurePure Operation AG, Zug, Switzerland). A total of 37 
PRRSV and PCV2-free piglets were divided into 5 groups. All treatments were administrated intra-peritoneally: Group 1 
(negative control received PBS); Group 2 (plasma UV-C irradiated at 9000 J/L); Group 3 (plasma UV-C treated at 3000 
J/L); Group 4 (native non-UV-C irradiated plasma); and Group 5 (positive control was inoculated with PCV2 at a dose of 
100 TCID50/mL). After inoculation, animals were blood sampled at 0, 14, 28, 50 days, and analyzed by qPCR for PCV2 
and qRT-PCR for PRRSV and RVA, and antibodies against PCV2, PRRSV and RVA.  

Results 
Group 1 remained free from PRRSV, PCV2 and RVA and showed no seroconversion against these viruses. All piglets 
from group 5 (inoculated with PCV2) got viremia and seroconversion against PCV2. Piglets injected with UV-C irradiated 
plasma at both doses (groups 2 and 3) did not experience viremia/seroconversion against PCV2, PRRSV or RVA. Piglets 
injected with raw plasma (group 4) had PRRSV infection, but not PCV2. Only one pig in the group 4 seroconverted to 
RVA but did not excrete RVA in the feces.  

Conclusion  
Results demonstrated that the UV-C treatment is a useful step to reduce load of PRRSV, RVA, and PCV2. Therefore, 
UV-C radiation should be considered as an intermediate additional safety feature for the manufacturing process of SDP.  

Keywords: UV-C, bioassay, borcine plasma, viral inoculation, food safety 
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Introduction 
This study investigated the prevalence of Salmonella at three commercial abattoirs in Wuhan city, China.  

Materials and Methods 
During 2016, 329 Salmonella isolates were recovered from a total of 1440 pig samples. The overall recovery from abattoir 
B was significantly higher than that from abattoirs A and C (P<0.05). 177 Salmonella isolates were selected to assay for 
serotyping, multilocus sequence typing (MLST) and antimicrobial susceptibility.  

Results 
Thirteen serotypes were identified, among which serovars Derby, Risen and Typhimurium were predominant. Eighteen 
sequence types (STs) were observed, among which ST34, ST40 and ST469 were predominant. The isolates from 
different abattoirs exhibited diverse serotype and ST distributions. The minimal inhibitory concentrations (MICs) of eight 
antimicrobials were determined using the microdilution broth method. 171 isolates exhibited resistance to at least one of 
the antimicrobials, among which 161 isolates displayed the MDR pattern. The isolates from abattoir A exhibited a 
significantly lower resistance percentage than those from abattoirs B and C (P<0.05).  

Conclusion 
For the isolates from all three abattoirs, the highest resistance proportion was for tetracycline, and the lowest resistance 
proportion was for cefotaxime. The ST34 isolates had a significantly higher likelihood to develop resistances to different 
antimicrobials than the ST40 and ST469 isolates (P<0.05). Moreover, the isolates recovered from anal swabs and pork 
samples exhibited a relatively higher resistance than carcass swabs after dehairing and evisceration. Combining the STs 
with AMR profiles of the isolates, we proposed that Salmonella-contamination of pork may result from both pig production 
and slaughtering.  

Keywords: pig, slaughter, Salmonella, prevalence, antimicrobial resistance 
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Introduction  
Contaminated pork products pose a risk for human health, causing economic losses and decrease potential of meat 
exports. The control of Salmonella spp. in pig farms on Serbia, similar to other countries, is on the low level because of 
lack of clinical infection of Salmonella spp. infection and low influence on production performance and financial results. 
Farmers and owners of pigs do not have interest to control Salmonella spp. infections due to lack of any financial 
incentives or penalties.  

Materials and Methods  
The study was performed on eleven pig farms in Serbia, which have own veterinary service. Veterinarians from farms 
were included in the investigation and they answered most questions from survey.  

Results  
Seropositive animals were detected in 10 of the 11 examined farms, and seroprevalence of Salmonella spp. in the 
investigated farms ranged from 0 to 73.3%.  

Conclusion  
Based on this results, we concluded that is necessary to rise awareness about control of Salmonella spp. on pig farms, 
from reason of reduction the number of human cases of salmonellosis. It is clear that the most effective control strategies 
to achieve the designated Salmonella spp. Prevalence are those that involve a financial penalty for failure or subventions.  

Keywords: Salmonella spp, seroprevalence, pigs 
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Social network analysis applied for swine trade in Santa Catarina, Brazil. 
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2 Science, Technology, Engineering, and Mathematics for Minnesota Advancement - University of Minnesota, MN, United 
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*Corresponding Author: grisi@vps.fmvz.usp.br 
 

Introduction  
Trade connections between farms may increase the risk of disease transmission more than others. To describe these 
interactions a social network analysis (SNA) has been used because they are very powerful tools that can represent 
complex systems of interacting. Each of these components is represented by a node, as well as singular connections or 
edges that describe interactions between the components such as animal flow and animal number.  
After describing the swine network, it is possible to understand the patterns or dynamics for eliminating or controlling 
specific diseases on the population. This work is aimed to describe the swine network of seven years of trade in Santa 
Catarina, Brazil.  

Materials and Methods  
Datasets of descriptive movements of swine between farms, movements with a description of origin and destination of 
location, date of the movement, purpose of movement, and a number of animals from the date 2007 to 2014. Movements 
with the purpose of slaughter were removed from the analysis. With this, data was made and a network of contacts using 
time-aggregate windows of 3, 30, 180, and 365 days describing: in/out-degree, number of animals sent/received, 
Betweenness, Page Rank, clustering coefficient, Graph density, In/out-degree centralization, number of nodes, diameter, 
and number of edges.  

Results  
More than 90% of the municipalities commercialized a smaller number of the total pigs; only a small fraction of the 
municipalities moved a higher number of the total pigs. 15 and 30 days’ time-aggregate windows shows be better to 
describe the fluctuations of the swine networks, and we identified the balance between in/out-going movements of pigs by 
municipalities in the state.  

Conclusion  
The application of analysis of SNA to the swine trade provides useful information for the prevention of outbreaks and 
disease control in the state of Santa Catarina, Brazil.  

Keywords: social network analysis, epidemiology, pig trade 
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Introduction 
Salmonella Derby is one of the most prevalent serovars in pork and the most common serotype isolated from infants and 
toddlers. 

Materials and Methods  
However, Salmonella Derby is also poorly understood, so we used Multilocus sequence typing (MLST) and Clustered 
regularly interspaced short palindromic repeats (CRISPRs) to subtype 100 Salmonella Derby isolates from pig farms, pig 
slaughterhouses, retail markets and humans that were collected during different years in Yangzhou, Jiangsu province, 
China, in respect to the transmission of clonal groups of the serovar along the food chain. 

Results  
MLST analysis showed that two sequence type (ST) patterns (ST40 and ST71) were shared, and ST40 was the most 
common sequence type among isolates from four different sources. CRISPRs typing identified 32 different Derby 
CRISPR types (DCTs); ST40 and ST71 strains had 21 and 11 DCTs respectively, demonstrating the distinctiveness of 
the CRISPR regions among the isolates from the four sources during a seven-year period. It demonstrated that 
Salmonella Derby clones persisted in the same places and spread along the pork production chain. Overall, 100 spacers 
were analysed, including 61 for CRISPR1 (18 new) and 39 for CRISPR2 (17 new). Interestingly, we also found that the 
spacer arrangements were distinct between ST40 and ST71 strains, except for strain 13-S1.  

Conclusion  
This analysis revealed that CRISPR genes are highly polymorphic even in the same serotype, which could be 
tremendously useful for bacterial subtyping during molecular epidemiological investigations.  

Keywords: Salmonella Derby, multilocus sequence typing, clustered regularly interspaced short, palindromic repeats, 
molecular subtyping 
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Prevalence of antimicrobial resistance in Acinetobacter species from swine farms in Korea 
 
Cheongung Kim, Kun Taek Park, Jae Hee Kim, Youngkyung Park, Sook Shin, In Sung Chun, Yong Ho Park* 
Department of Veterinary Microbiology, College of Veterinary Medicine, Seoul National University, Seoul 151-742, 
Republic of Korea 
*Corresponding Author: yhp@snu.ac.kr 
 

Introduction 
The genus Acinetobacter, including A. baumannii, is one of the most life-threatening pathogens due to the increased 
antimicrobial resistance. However, limited information is available for antimicrobial resistant (AR) Acinetobacter spp. from 
livestock. It is important to investigate the prevalence of AR Acinetobacter in livestock to evaluate the potential risk of 
transmission to humans. The purpose of this study was to investigate the prevalence of AR Acinetobacter in swine farms 
by sampling from pigs, pig-associated workers and environment in swine farms to gain the basic information to evaluate 
the potential risk of transmission of AR Acinetobacter from animals to humans.  

Materials and Methods 
A total of 1023 swab samples (760 from pigs, 151 from humans, and 112 from environment) were collected from swine 
farms in Korea. Acinetobacter spp. were isolated by using the CHROMagar-Acinetobacter agars and the species were 
confirmed by 16S rRNA sequencing followed by blasting in GenBank. Antimicrobial susceptibility test was performed 
against 13 antimicrobials (9 different classes).  

Results 
A total of 99 Acinetobacter spp. (80 from pigs, 7 from humans, and 12 from environment) were isolated. Among them, 39 
isolates were confirmed as A. haemolyticus, 14 as A. variabilis, 10 as A. baumannii, and 36 as other Acinetobacter spp. 
The overall AR rates were relatively low with the highest AR rate to ciprofloxacin (4%). AR rates to minocycline, 
tigecycline, piperacillin, ceftazidime, cefepime, imipenem, tobramycin were less than 3% and all the isolates were 
susceptible to other tested antimicrobials. Interestingly, all A. baumannii were susceptible to all the tested antimicrobials.  

Conclusion  
Although the massive use of antimicrobials in swine industry was reported, the results of this study showed overall low 
antimicrobial resistance rates in Acinetobacter spp. from swine farms. However, the use of antimicrobials and resistance 
are closely related. Therefore, a continuous surveillance is needed to prevent the emergence and dissemination of AR 
Acinetobacter spp. in porcine industry.  

Keywords: Acinetobacter species, antimicrobial resistance, swine farms 
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Introduction  
The mycotoxin deoxynivalenol (DON) is one of the most prevalent food- and feed-associated mycotoxins in cereals and 
cereal-derived products and thus frequently consumed by pigs. At a cellular level, DON binds to the A-site of the peptidyl 
transferase center of the 60S ribosomal subunit which leads to translational arrest and activation of mitogen-activated 
protein kinase (MAPK). Thereby, it disrupts macromolecular synthesis, thus strongly affects highly proliferating cells such 
as immune cells. MAPKs are central in the function of T cells, which in turn are key players in the adaptive immune 
system. 

Materials and Methods 
In an in vivo study with pigs, the influence of DON on the cytokine production capacity and the differentiation-related 
phenotype of T cells was assessed. Pigs (n=5) were fed either with a high (3 ppm) or a low dose (0.9 ppm) of DON with 
or without a mycotoxin deactivator (MD) or a control ration ± MD for 60 days. Following isolation of lymphocytes from 
blood, mesenteric lymph nodes, liver, and lamina propria from the jejunum, T cells were stimulated with phorbol 
12-myristate 13-acetate and ionomycin and analysed for production of interferon-	 (IFN-	), tumor necrosis factor-� 
(TNF-�), interleukin-17A (IL-17A), and IL-10 by intracellular cytokine staining. 

Results  
The most prominent finding was an enrichment of CD4+ T cells with the capacity for co-production of IL-17A and TNF-� in 
the liver of pigs fed on high or low doses of DON compared to pigs that had received the MD or were fed the control diets. 
The majority of these cells had a CD27- phenotype, which is frequently associated with IL-17A production. Differently, 
slightly elevated levels of IL-10 producing CD4+ T cells were found in the livers of all pigs on a DON-diet, regardless of 
the presence of MD. Such IL-10-producing CD4+ T cells were mainly CD25-, indicating that they were not classical 
regulatory T cells. 

Conclusion  
In summary, our results suggest that long-term uptake of DON has the capacity to drive CD4+ T cells in the liver into a 
pro-inflammatory phenotype, which may contribute to chronic inflammation. This may negatively affect the health status 
and performance of growing piglets.  

Keywords: mycotoxins, deoxynivalenol, dmmune cells, liver, inflammation 
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Antimicrobials consumption and slaughterhouse records in Italian fattening units 
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Introduction  
The study was designed to investigate relationships between antimicrobial usage (AMU) in Italian fattening units and the 
lesions recorded post mortem at the slaughterhouse.  

Materials and Methods  
A convenience sample of fourteen heavy pig fattening units was selected in Lombardy region of Italy. In 2016 these 
fattening units reared 132268 pigs (average 9448). In each farm, AMU was estimated, as days of treatments per reared 
pig, using defined daily dose animal for Italy (DDDAit) and an average weight at treatment of 100kg. Data were collected 
retrospectively on 2016. At the slaughterhouse lesions were diagnosed by a veterinarian and recorded using a tablet. A 
set of 53 lesions, chosen to be comparable with FSIS and FSA schemes, was used to classify the lesions. 71043 
carcasses were inspected at the slaughterhouse between October 2016 and June 2017. Relationships between 
antimicrobials consumption in farms and post mortem records were investigated using Spearman's rank correlation 
coefficient.  

Results  
Since the dataset is still small, only the most represented lesions have been investigated. They are presented here 
(together with their mean within the inspected carcasses): abscesses (0.85%), dermatitis (mange/insects) (0.49%), 
parasitic hepatitis (10.4%), pericarditis (1.55%), pleurisy (16.0%), Mycoplasma-like enzootic pneumonia (9.06%), 
non-mycoplasma pneumonia (5.11%), enterocolitis (0.45%), skin wounds/trauma (0.75%), interstitial nephritis (0.02%). 
Median AMU was 13.69 days of treatments per pig (range; 0.11-87.83). Data did not show statistically relevant 
relationships between AMU and lesions. Even when lesions were pooled per organ or function (respiratory, digestive, 
locomotor, etc.), no correlation was found. Moreover, no relationships were found between AMU and farm size.  

Conclusion 
Results are still preliminary and have to be confirmed on a larger set of data, nonetheless, it can be concluded that use of 
antimicrobials in these farm could not always be rational. Either it was not really driven by pathology, or type, dosage and 
timing of treatments were not sufficient to guarantee a proper therapy. Investigation of relationship between AMU and 
slaughterhouses records may provide, in pig farms, an additional tool to assess both the rational use of antimicrobial and 
the outcomes of treatments.  

Keywords: slaughterhouse, antimicrobials consumption, fattening pigs, DDD, lesions 
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Introduction  
Contamination in feedstuff with multiple mycotoxins is not uncommon due to a nature of fungal growth and toxin 
productions. The aims of this study were to determine the combined effects of mixed mycotoxin-contaminated feed on 
health and immune status of fattening pigs.  

Materials and Methods  
Nine castrated male pigs were vaccinated against porcine circovirus type 2 (PCV-2) at 4 and 6 weeks old. At fourteen 
weeks old, the pigs were randomly allotted into 2 groups (A and B) and received diet containing a mixture mycotoxin for 
14 days. The levels of multiple mycotoxin contamination in diets of group A and B were, respectively, 4.5 and 12.9 ppb of 
aflatoxin, 41.7 and 21.0 ppb of zearalenone, 2.11 and 0.88 ppm of fumonisin B1, and 0.5 and 0.5 ppm of vomitoxin. Both 
groups received T-2 toxin at a level less than 25 ppb.  

Results  
Serum samples were collected on day 0, 8 and 14 post exposure with mycotoxin-contaminated feeds. All samples were 
analyzed for peripheral blood mononuclear cell (PBMC) producing PCV-2 specific interferon (IFN) gamma using flow 
cytometry. Creatinine, alkaline phosphatase (ALP) and aspartate aminotransferase (AST) were detected by Reflotron 
Plus chemistry analyzer. Statistically differences of experimental parameters were determined using R-program. The 
mean of percentage of PBMC producing PCV-2 IFN-gamma in both groups (group A/group B) were (4.15/2.43), 
(3.88/8.25) and (4.42/12.57) on day 0, 8 and 14, respectively. The average levels of creatinine in two groups (group 
A/group B) were (1.36/1.38), (1.14/1.37) and (1.25/1.42) on day 0, 8 and 14, respectively. Creatinine levels were 
significantly different on day 8 and 14. The levels of ALP and AST revealed no difference between the two groups, 
statistically.  

Conclusion  
The results indicated that exposure to a mixture of mycotoxin reduced cell-mediated immune response against PCV-2 
and caused kidney damage. Co-contamination of mycotoxins in feed even at a low level can impacts on animal health 
and immune status.  

Keywords: mycotoxins, fattening pigs, immunity, porcine circovirus type 2 
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Preliminary production engineering study on swine foot and mouth disease virus-like 
particle vaccine 
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Introduction  
Foot-and-mouth disease (FMD) virus-like particle (VLP) vaccine has not yet been commercialized in the market. It shows 
a highly similar morphological structure and epitope compared with the real FMD virion, and is also superior to the 
traditional inactivated vaccine in safety. To realize the industrial production of swine FMD VLP (Type A) vaccine, we 
attempt to optimize its key segments of production engineering.  

Materials and Methods  
The VLP vaccine is spontaneously assembled by three FMDV capsid proteins, VP0, VP1 and VP3 in vitro, which were 
soluble expressed in E. coli. This constructed E. coli BL21 (pSMK/A/VP0/VP1/VP3) was cultured under established 
culture conditions (37 , 40% dissolved oxygen and compound LB medium) in a small fermentor (7 Liters). The inoculum 
concentration (1%, 3%, 5%), culture time (3h, 5h, 7h), inducer dosage (1‰, 2‰, 3‰) and induction time (8h, 10h, 12h) 
were screened and optimized. According to the comparison of bacteria absorbance (OD600) and destined proteins 
expression under different culture conditions, the optimal fermentation conditions was determined. Then, the fermentation 
volume (100 Liters) was expanded on the definitized fermentation conditions and the collected fermented bacteria were 
uniformly suspended. On a preset homogenization parameters (homogeneous pressure: 500~1000bar, homogenization 
time:1~3 times), the breakage rate of the bacteria and content of target proteins were calculated.  

Results  
The optimum fermentation conditions in a small fermentor were as follows: inoculation concentration 5%, incubation time 
5 hours, inducer dosage 2‰ with 12 hours induction time. In the expanded fermentor, the three target proteins were 
expressed steadily and successfully reached our expected expression. Dry material concentration was 5% and target 
proteins concentration was 2mg/g. After being homogenized for 2 times with 800 bar pressure, the breakage rate of the 
bacteria could exceed 95% with a maximal release amounts of the target protein.  

Conclusion  
We successfully attained a optimized production engineering for swine FMD VLP (Type A) vaccine in this preliminary 
study, which makes it possible for us to amplify actual inductrial production in future.  

Keywords: foot and mouth disease, virus-like particle vaccine, production engineering 
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Introduction  
Purity and consistency of pharmaceutical products is closely regulated by regional regulatory authorities across the world. 
However, guidelines have not been established for all potential impurities, including heavy metals, in veterinary 
pharmaceuticals. In the USA specifically, the Food and Drug Administration (FDA) has placed responsibility on sponsors 
of veterinary drugs to apply risk-based control strategies for these impurities and to establish appropriate acceptance 
criteria. In this instance, the FDA has recommended that human Parenteral Daily Exposure (PDE) limits be used as a 
guideline. The complex nature and materials required for the manufacturing of pharmaceutical grade iron nanomolecules 
present a risk for inclusion of heavy metals. Therefore, the aim of the present project was to evaluate parenteral 
veterinary iron products for the presence of impurities undesirable for injection in food animals.  

Materials and Methods  
Sixteen iron products from eight countries, each approved for the treatment of iron deficiency anemia in swine, were 
evaluated by two independent laboratories. Samples were submitted in their original un-opened container with the 
product label removed and replaced with a random number. Analysis for heavy metals was performed using Inductively 
Coupled Plasma Mass Spectrometry with a limit of detection of 0.1 ppm.  

Results  
Of the 16 products tested, one or both laboratories detected concentrations of each respective element at � 25% higher 
than the human PDE for the following number of samples; 13 (chromium), 10 (lead), 9 (arsenic). Only one injectable 
product, Uniferon® (Pharmacosmos Inc. Watchung, NJ), was found to have non-detectable levels of both arsenic and 
lead, and was the only product with chromium levels that would not exceed human PDE limits.  

Discussion:  
While there is currently no data supporting the level of risk associated with injection of heavy metals in swine, in the 
absence of further investigation, one should consider the risk of any potential food safety, toxicological, or clinical 
impact(s) of parenteral administration of unintended impurities. Potential risks can be avoided by using an injectable iron 
product with levels of these impurities below human PDE limits.  

Keywords: swine, elemental impurities, iron deficiency anemia, Uniferon 
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Evaluation of the nutritional supplement viusid vet powder on the quality of semen of boars 
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*Corresponding Author: vicente@uniss.edu.cu 
 

Introduction  
During the semen collection regime, the boar has different nutritional demands than growing and fattening pigs. 
Maintaining spermatogenesis requires an input of energy and protein on different levels, as well as macro and micro 
elements that may be limiting. The objective of this research was to evaluate the effect of administering VIUSID vet 
powder on the quality of semen of boars.  

Materials and Methods  
A totally randomized group comparison design was used for the experiment. Two groups were formed, each with 12 
boars of similar age, genotype and spermatic quality. The clinical trial lasted 98 days. The treatment consisted in 
administering 10 grams of VIUSID vet powder with feed to each animal, once a day for 6 weeks (week 1 to 6); from week 
7 onwards the supplement was suspended. The other group was used as control. Evaluations were carried out at three 
points: at the beginning of the experiment (week 1), 8 weeks after the start of the experiment (week 9) and in the last 
week of the experiment (week 14).  

Results  
Only the variable Spermatic motility differed statistically (P = 0.002), which was higher in treated boars by 4.5%, showing 
similar values in the samples from treated animals, evidenced by the coefficient of variation obtained (4.44%). The 
experimental error was low in all the variables, which confirms high accuracy in measurements and observations made. 
Normal sperm (%), Pathological sperm (%) and Colour and odour of semen did not differ either, and were within the 
range considered normal in Cuba.  

Conclusion  
VIUSID vet powder, used as a nutritional supplement in boars in production for 6 weeks has improved spermatic motility 
and does not affect the other variables representative of the quality of the semen.  

Keywords: viusid, boars, antioxidant 
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Introduction 
The sows' feed has to be supplemented in the last third of gestation, especially the protein and vitamin-mineral content, 
which positively influences the survival rate of the piglets in the first days of life due to their higher farrowing weight. 

Materials and Methods 
The objective of this research was to evaluate the effect of administering VIUSID vet powder on the productive behaviour 
of sows. A totally randomized group comparison design was used for the experiment. Two homogeneous groups of 
gestated sows (between second and fifth farrowing) were formed, with 35 sows in the control group and 37 in the treated 
group. Each sow daily received 10 grams of VIUSID vet powder, mixed with food, from 21 days before the probable date 
of farrowing and until weaning (33-day lactation period).  

Results 
The group in which the sow received VIUSID from 21 days before the probable date of farrowing, showed a significant 
reduction (P<0.05) of diarrhoea in piglets (7.58% less) and the treatment had a significant influence (P<0.05) on the 
variables: size of the litter upon weaning, weight of the litter at farrowing, weight of the litter at weaning and increase in 
weight. The piglets born alive through parturition in the treated group differed significantly from the control group (10.62 
vs. 9.91).  

Conclusion: 
The weaning-fecundation interval and body condition was not affected with regards to the control, despite the treated 
sows having more numerous and heavier litters. VIUSID vet powder, used as a nutritional supplement in sows from 21 
days before the probable date of farrowing until weaning, significantly improved the principal post-partum productivity 
indicators and significantly reduced diarrhoea.  

Keywords: viusid, sows, antioxidant 
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Introduction  
Lung scoring at slaughter is a useful method to evaluate respiratory disease situations in farms and should be performed 
routinely as baseline information for pig farms. The aim of this study was to determine the level of Mycoplasma 
hyopneumoniae (MH) and Actinobacillus pleuropneumoniae (APP) lung lesions.  

Materials and Methods  
Lungs of 1,258 finishing pigs from 23 large scale pig farms in Southern Vietnam were examined at slaughter by one 
well-trained veterinarian for lesions with the Madec scoring method checked. In this method, pneumonic lesions (dark red 
to grayish purple consolidated areas of each lung lobe) due to MH were scored on each lobe from 0 to 4 (0 no lesion; 1: 
lesion area <25%, 2: lesion area from 25-50%, 3: lesion area from 50-75%, and 4: lesion area �75% of the lobe surface). 
The total pneumonia score was calculated by a summation of the 7 lobe scores, ranging from 0-28. For pleuritis due to 
APP, lungs were scored from 0 to 4 (0: no lesion, 1: one pleural adherence between or at border of lobes, 2: focal lesion 
with multiple adherence between lobes, 3: extensive adherence, 4: adherence of the entire lung). All results were 
categorically summarized.  

Results  
The results indicated that all farms had pigs with pneumonia lesions and that 73% lungs had pneumonia score 1-22 
(mean: 6). Symmetric lesions between left and right lobes (specific to MH) were found in 47% of the affected lungs. For 
APP pleuritic lesions, 35.6% lungs had a score 1-4 (score 1: 0.5%; score 2: 42.9%; score 3: 21.1%; and score 4: 35.5%). 
Pigs from all farms had pleuritic lesions and proportion of affected pigs in a farm varied from 4-90%.  

Conclusion  
In conclusion, pig farms in Vietnam have respiratory problems with pneumonia lesions more prevalent than pleuritic 
lesion but pleuritic lesions being more severe. The results from this study can be a benchmark for other commercial 
farms.  

Keywords: health monitoring, slaughter check, benchmarking, M. hyopneumoniae, A. pleuropneumoniae 
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Introduction 
This work proposes safe and non-invasive biomarkers for monitoring gut wall integrity during weaning when digestive 
disorders are raised by opportunistic pathogens. We evaluated three serum biomarkers: intestinal fatty acid-binding 
protein (I-FABP, a marker of intestinal cell damage), tumour necrosis factor (TNF�, a pro-inflammatory cytokine) and pig 
major acute-phase protein (PigMAP, an acute phase protein) and their correlation to different histomorphological 
intestinal parameters in weaning pigs challenged with Salmonella typhimurium or enterotoxigenic Escherichia coli (ETEC) 
K88. 

Materials and Methods 
One week after weaning, 80 weaned piglets from different clinical trials were subjected to an oral challenge with 
Salmonella typhimurium or ETEC K88. Animals were euthanized 4 or 8 days post-inoculation (PI) and blood samples and 
ileal tissue collected. I-FABP, TNF� and PigMAP were analysed by different ELISA adapted methods. Histomorphometric 
measurements included villus height (VH), crypt depth (CD), counts of intraepithelial lymphocytes (IEL), goblet cells (GC) 
or mitosis (MIT). Spearman’s correlations (r) were calculated among all serum markers and histological values. 

Results 
Serum biomarkers intercorrelated (P<0.01) (I-FABP-TNF� r = 0.376, I-FABP-PigMAP r = 0.326, and TNF�-PigMAP r = 
0.392). The three biomarkers correlated with all histological parameters except GC with TNF� and PigMAP and MIT with 
PigMAP (P>0.05). VH showed higher correlations with TNF� and PigMAP compared to I-FABP (r = -0.535, r = 0.588 and 
r = 0.391 respectively). CD and MIT were highly correlated to I-FABP (CD r = 0.527, MIT r = 0.363) when compared to 
TNF� (CD r = 0.318, MIT r = 0.277) or PigMAP (CD r = 0.261, MIT r = 0.096).  

Conclusion 
Serum levels of I-FABP, TNF� or PigMAP were sensitive to tissue injury and significantly correlated with histological 
variables studied. Interestingly, underlying physiological mechanisms (local or systemic response) might cause the 
different correlation strengths.  

Keywords: weanlings, enteric disease, I-FABP, TNF-�, Pig-MAP 
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The health index used in the evaluation of health status of livestocks 
 
Liang LI, Fuhao FAN* 
Breeding Swine Quality Supervision, Inspection & Testing Center of Ministry of Agriculture (Guangzhou), Guangzhou, 
China 510520 
*Corresponding Author: fanfuhao@139.com 
 

Introduction 
The health status of livestocks has been in a vague speculation and there is no exact quantitative index to value it. The 
testing of antigen, antibody and pathogen can only provide one-sided indicators of health status, but can not reflect the 
actual state of the organism. For example, a large number of healthy animals carry pathogens, but they don’t have a 
disease. Laboratory tests also fully proved that pigs with porcine reproductive and respiratory syndrome virus (PRRSV), 
even if manifested as viremia, were also showed a healthy status, which brings great difficulties to clinical judgment.  
Blood is an essential part of the animal and human body that plays an extremely important role as a buffer to balance the 
contradiction between the body and the environment, blood contains a variety of components related to the body's 
resistance, and various components in the blood will change with the health status of the body. There is sufficient 
scientific theoretical basis for judging the health status of the body through the change of blood components.  
A large number of experiments showed the number and morphology of cells in the blood will change immediately during 
bacterial infection or viral infection. Thus the value of the amount and proportion of the component of blood is weighted, 
and a comprehensive value can be calculated by a mathematical model developed to evalue the health status, which we 
called Health Index (oH).  

Materials and Methods 
The physiological and biochemical indexes as blood hemoglobin, cholesterol, glucose, alanine aminotransferase, 
amylase, urea nitrogen, creatinine, albumin, phosphorus and calcium were determined and calculated as parameters to 
establish this health index model. Each time, the original values are inputted into this model, and the health index are 
calculated automatically. it’s ranged from -100 to +100 indicates the health status of worst to the best.  

Results 
It contains 5 sub-index as Nutrition Index, Toxin Index, Immune Index, Allergy Index, Metabolize Index that assume 
dynamic changes in the organism that indicate the status of nutrition, toxin accumulation, immune, Allergy and 
metabolism.  

Conclusion 
They are independent and have inner correlation with each other and response to the changes of organism condition and 
easy read to judge the health status.  

Keywords: health index, health evaluation, health status, health management 
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Elimination of Brachyspira hyodysenteriae from a fattening unit in the Netherlands: a case 
report 
 
Frédéric ACJ Vangroenweghe*1, Guy Janssens2 
1 BU Swine & Poultry, Elanco Animal Health, Antwerpen, Belgium 
2 DAP De Grensstreek, Reusel, The Netherlands 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction  
Swine dysentery (SD) caused by Brachyspira hyodysenteriae (B. hyo) is an important intestinal disease with clinical signs 
typically consisting of muco-hemorrhagic diarrhea. Economic losses are due to mortality, diminished growth rates, 
deterioration of feed conversion and cost of medical treatment. Diagnosis is performed using pooled fecal samples 
(microbial culture, PCR test). The objective was eradicated B. hyo from a large fattening unit through a cleaning and 
disinfection (C&D) protocol, including rodent and fly control, manure management and improved external and internal 
biosecurity rules.  

Materials and Methods  
A large fattening unit (6000 pigs), receiving nursery piglets (25kg) from one sow farm has been diagnosed positive for B. 
hyo for several years. An audit - to identify critical control points to be improved - was performed. Several steps in C&D, 
rodent and fly control and biosecurity issues were optimized before eradication could start. Depopulation of the stables 
upon delivery of the finisher pigs to the slaughterhouse was followed by repopulation with clean B. hyo-negative piglets 
when all compartments (n = 44) were cleaned, disinfected and dried. In order to check for residual environmental B. hyo 
infection, several environmental samples were collected for a B. hyo PCR analysis. To evaluate the C&D protocol, Rodac 
plates for total bacterial count were collected. Piglets within the first production groups after the eradication protocol were 
thoroughly monitored for clinical signs of SD and regular samples were collected for B. hyo PCR analysis.  

Results  
Results on evaluation of C&D procotols through Rodac plates were low and specific detection of B. hyo showed overall 
absence of B. hyo. Monitoring of piglets is currently ongoing.  

Conclusion  
Eradication of B. hyo, the etiology of SD, on a fattening unit was possible through a combination of thorough C&D 
protocols, rodent and fly control, improved manure management and biosecurity measures.  

Keywords: Brachyspira hyodysenteriae, eradication, cleaning and disinfection, monitoring 
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Good vaccination practices: it all starts with a good vaccine refrigerator temperature 
 
Frédéric ACJ Vangroenweghe* 
BU Swine & Poultry, Elanco Animal Health, Antwerpen, Belgium 
*Corresponding Author: vangroenweghefr@elanco.com 
 

Introduction  
Good vaccination practice (GVP) is an overall approach on the swine farm aiming to obtain maximal efficacy of 
vaccination through good storage, preparation and finally application to the target animals. The objective was to obtain 
better insight into the vaccine storage conditions through measurement of temperatures in vaccine storage refrigerators 
during farm visits.  

Materials and Methods  
Actual refrigerator temperature was measured in 175 Benelux swine farm vaccine storage refrigerators. The digital 
thermometer sensor was installed in the refrigerator in a standardized way and temperature measurement was allowed 
for at least 45 min. Actual refrigerator temperature was registered (incl. date—season-country). Additionally, it was 
registered if a thermometer was already present in the vaccine storage refrigerators included in the study. Measured 
temperatures were categorized based on the season they were measured. Distribution of the vaccine storage refrigerator 
temperatures over the year was plotted in a histogram (3°C intervals).  

Results  
Less than 10% of the farms had a thermometer in their vaccine storage refrigerator at the moment of the visit. 
Temperature measurement revealed that only 66% of the measured refrigerators were in line with the recommended 
temperature range of +2°C to +8°C. Both below +2°C and above +8°C temperatures were registered during all seasons 
of the year. Compliance was significantly (P<0.05) lower during summer with an average temperature of 8.3°C and only 
54% of the temperatures within the recommended range.  

Conclusion 
Knowledge and awareness of vaccine storage conditions are crucial under practical field conditions in swine herds. In 
veterinary medicine, correct storage of vaccines is crucial since both too low and too high temperatures can provoke 
damage to specific vaccine types. Focus on correct on-farm vaccine storage is part of the responsible veterinarians’ 
guidance in order to obtain the required vaccine efficacy.  

Keywords: good vaccination practices, refrigerator temperature, vaccine storage, season 
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Assessment the immune effect of different PCV2 vaccine at sow by detecting PCV2 viral 
load in serum 
 
Xiaolong Wang, Yuanzhao Du* 
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*Corresponding Author: wxl512112@163.com 
 

Introduction  
In order to provide the scientific rational evaluation for PCV2 infection and vaccine evaluation in large scale pig farms, we 
have designed a mature real-time PCR assay and its use to quantify viral load in before and after immunized serum 
samples, and evaluated the immunity status on different domestic PCV2 vaccine.  

Results 
The results show that before immunized sow have high PCV2 loads (>106 PCV2 genomes/ml of serum), PCV2 viral loads 
varied significantly in vaccines from different manufactures. We found that the prokaryotic expression vaccine of PCV2 
worked best, which the percentage decline is 97.78, and discretization is 49.8. PCV2 vaccine can both decrease PRRSV 
antibody levels and control PRRSV infection in pig farms. The results showed that control PCV2 its key to decrease 
PCV2 viral loads, and antibody level isn’t the standard to estimate vaccine efficacy.  

Conclusion  
There was a big difference of vaccine effectiveness from different manufactures.  

Keywords: PCV2 vaccine, viral load, antibody level, PRRSV 
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Sow feed refusal of GMO Maize 
 
Thomas Wilhelm Volker* 
Eagle Consultancy: Dr TW Volker, Vryheid, South Africa 
*Corresponding Author: thomas@eaglec.co.za 
 

Introduction  
A 600 farrow to finish farm in the district of Mpumalanga, South Africa reported in June 2017 that the lactating sows 
refused to eat their feed. The decrease in intake was very sudden and up to 80% less intake than normal. The veterinary 
consultant started immediately with an investigation together with the manager of the farm.  

Materials and Methods  
The feed was manufactured on-farm. The rations had not changed, all other farm routines were the same, there was no 
clinical evidence of mycotoxins and also no clinical symptoms of any disease. The only new feed component was a 
recent delivery of Maize from a neighbouring farm. It was a white Maize variety which was from GMO seed, but very 
similar to other white Maize purchased in the previous months from other farmers in the area. This last batch of Maize 
was however treated late in the season with an insecticide (aerial spray) for army worm. The insecticide was 
concentrated in the Maize kernels and gave a bitter taste even to humans.  

Results  
A flavourant, Krave, was then added to the feed at 500g per ton of final feed to mask the bitter taste. The feed intake of 
the sows and grower pigs improved within 2 days back to normal.  

Conclusion  
Any treatment or spaying of Maize can adversely affect the taste and wholesomeness of pig feed. It is important before 
buying raw materials for feed, that one obtains as much information on the treatment of the crops as possible, to 
pre-empt such a situation. A flavourant like Krave helps to overcome the bitter taste and improve intake back to normal 
levels.  

Keywords: feed refusal, nutrition, insecticides, flavourant 
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Effects of Enterococcus faecium SF68 on production performance and intestinal microflora 
community of weaned piglets 
 
Baobao Feng, Wei Fang, HUO Yongjiu* 
College of Animal Science and Technology, Yangzhou University, Yangzhou, China 
*Corresponding Author: yjhuo@yzu.edu.cn 
 

Introduction  
This study aimed to evaluate the effects of Enterococcus faecalis SF68 on production performance and intestinal 
microflora community of weaned piglets.  

Materials and Methods 
All 90 castrated “Duroc×Landrace×Yorkshire” weaned piglets used in this experiment had similar initial body weight 
[ (6.57±0.08) kg], they were randomly assigned to the control group and four experimental groups with 3 replicates per 
group and 6 pigs per replicate (half male and half female). The 5 treatments were as follows: CON (the control group was 
fed a basal diet); ANT (the basal diet+0.02% Colistin and 0.0075% Chlortetracycline); ALEF (the basal diet+0.0075% 
Chlortetracycline, 0.02% of Colistin and 0.01% of Enterococcus faecium); LEF (the basal diet+0.01% Enterococcus 
faecium); HEF (the basal diet+0.05% Enterococcus faecium). The experiment lasted for 21 days. 

Results  
The results showed as follows: 1) In the basal diets supplemented with Enterococcus feacalis SF68 had no significant 
differences in average daily gain (ADG), average daily feed intake (ADFI) and feed/gain (F/G) (P>0.05). The diarrhea 
index of ALEF and LEF groups tended to be lower than CON group (P<0.1). 2) Chao1 index of LEF, HEF were 
significantly higher than CON group (P<0.05). 3) The proportion of Firmicutes and Tenericutes in LEF group was 
significantly higher than that in CON group (P<0.05), and the proportion of Fibrobacteres increased (P<0.1). 4) 
Community structures of LEF group and HEF group was similar which formed distinct branches in hierarchical 
dendrogram and far away from CON in Unifrac distance. The abundance of Lactobacillus was significantly different 
among groups. 

Conclusion  
The results indicate that the addition of Enterococcus faecalis SF68 in the basal diet can improve growth performance of 
weaned piglets to reduce diarrhea, the addition of Enterococcus faecium SF68 to the basal diet increased � diversity in 
the gut flora, promote the growth of beneficial intestinal flora Lactobacillus and improved the gut microflora structure, and 
add Enterococcus faecium group flora structure is different from the antibiotic group, its effect is better than the antibiotic 
group.  

Keywords: Enterococcus faecal, weaned piglets, production performan, microflora community, colon 
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Comparison of intradermal and intramuscular vaccination methods in pigs – A case study 
 
Bjarne Ellegaard*, Gitte Blach Nielsen, John Haugegaard 
MSD Animal Health, Copenhagen, Denmark 
*Corresponding Author: bjarne.ellegaard@merck.com 
 

Introduction  
IDAL (IntraDermal Application of Liquids) is a needle free device for applying vaccines intradermally (ID). Previous 
studies have proven this method to be 18% faster than traditional needle vaccination (IM), which is only of interest if 
vaccine efficacy is maintained. This case study therefore evaluated productivity parameters and antibiotic usage following 
PCV2 vaccination either by the ID or IM method.  

Materials and Methods  
The case study included over 4,700 pigs that were equally divided into two groups and were vaccinated ID or IM with a 
commercial PCV2 vaccine according to the licensed vaccination route. PCV2 viremia was demonstrated in serum 
samples from finishing pigs prior to study start and during the study period. Pigs, weighing around 30 kg, were vaccinated 
at arrival to the finishing barn and were followed until slaughter. Two pens (with 36-38 pigs each) that shared a liquid feed 
chute was the statistical unit and 56 units were included in each group. The two groups were housed side by side with 
number of pigs per pen, gender and weight at arrival balanced between groups. Feed conversion rate, mortality and 
average daily gain was recorded as well as number of antibiotic injection treatments.  

Results  
Productivity parameters or antibiotic injection treatments were not significantly different between ID and IM vaccination 
routes. Feed conversion rate was 2.50 and 2.51 feeding units/kg gain and number of antibiotic treatments per unit was 
18.8 and 17.0 for ID and IM groups, respectively. Mortality and average daily gain was 1.1% and 1,055 g, respectively, in 
both groups.  

Conclusion  
As route of PCV2 vaccination did not impact productivity parameters or antibiotic treatment, the decision to vaccinate with 
IDAL can be based on other advantages such as reduced time to vaccinate as well as welfare of pigs due to removal of 
needle.  

Keywords: IDAL, intradermal, vaccination, welfare 
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Raised without antibiotics 
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Introduction  
A demand for pork that has been produced without the use of antibiotics is increasing. Thus, the major 
slaughterhouse-company in Denmark, DANISH CROWN initiated this kind of production in a few farms in Denmark. The 
objective of the study was to get preliminary experiences on the challenges and possible solutions by raising as many 
finishers as possible without the use of antibiotics.  

Materials and Methods  
Two commercial farrow-to-finish flows were included in the trial for one year (2015): one sow herd (726 sows) with one 
off-site finishing unit and one sow herd (484 sows) with three off-site finishing units. At the start of the trial all flock 
treatments were stopped. In the farrowing crate, all viable piglets were ear tagged. Whenever a pig was treated with 
antibiotics the ear tag was removed. At the time for slaughter all ear tagged finishers were identified as raised without 
antibiotics (RWA). A project group was established, including the farmers, the project leader from Danish Crown, the farm 
veterinarians, the production advisors and one veterinarian from SEGES. This group identified the challenges and 
implemented solutions to these.  

Results  
Out of the ear tagged piglets 38% and 58% were slaughtered as RWA pigs, respectively for the two flows. The biggest 
challenges were among piglets and weaners due to problems as pre- and post-weaning diarrhea, arthritis and umbilical 
hernia. In the nurseries 25-30% of the weaners lost their ear tag due to treatment. In the finishing units only 10-15% lost 
their ear tag. The challenges were to some extend overcome by increasing hygiene and internal biosecurity, by use of 
vaccines and NSAID, by adjustment of the weaner diets, by carefully observing all pigs each day and by increasing the 
weaning age by one week (one of the herds).  

Conclusion  
In conclusion, the trial showed that a fair proportion of finishers can be produced without the use of antibiotics from birth 
to slaughter in commercial Danish pig herds.  

Keywords: antibiotics, high health, piglets, weaners, finishers 
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Assessment of maternally derived antibody levels in colostrum from sows vaccinated with 
one of two different E. coli vaccines 
 
X Sola1, F Tobin1, R Neto2, M Collell*3 
1 Homefield Farm Services, York, UK 
2 MSD Animal Health, UK 
3 Merck Animal Health, New Jersey 
*Corresponding Author: miquel.collell@merck.com 
 

Introduction  
Escherichia coli (EC) is a primary pathogen involved in neonatal diarrhea (ND). ND occurs when the protection granted 
by maternally derived antibodies (MDA) is overwhelmed by a high bacterial challenge of the piglets. The objective of this 
study was to assess the levels of EC antibodies (ab) induced by two commercially available vaccines in sows.  

Materials and Methods  
In a 500 sows indoor farrow to finish farm, 31 maiden gilts not previously vaccinated against EC were included in this 
study and randomly allocated to either group A (14 gilts), vaccinated with Porcilis® ColiClos (2mL, intramuscular (IM)) or 
group B (17 gilts), vaccinated with a competitor EC vaccine (5ml, IM). Vaccinations were done as recommended on the 
product datasheets. Body condition score (BCS) was assessed and recorded to ensure no difference was due to BCS.  
Colostrum samples were collected and tested for quantification of Ab by ELISA with purified antigens K88ab, K88ac, K99, 
987P and LT (Boxmeer Servicelabs, MSD AH). Due to management practices it was not possible to collect mortality or 
clinical disease scores.  

Results  
The Mean Log2 antibody titers in Group A colostrum were significantly higher for K99 and LT than in group B, (A:10.29, 
B:8.78, p=0.002 and A:9.19, B:7.86, p=0.04). The sample size was too small to establish significant differences between 
groups A and B for 987P (A:10.5, B:9.31, p=0.06) or for K88ab (A:10.99, B:10.46) and K88ac (A:10.79, B:10.63)  

Conclusion  
Under the study conditions, Porcilis® ColiClos induced significantly higher Ab titers than the competitor vaccine against 
F5 fimbrial adhesins (K99) and LT toxin. Prevention of ND caused by EC relies on good hygiene, management practices 
and sow vaccination. Higher antibody titers in the colostrum are desirable and may result in better protection of the 
piglets.  

Keywords: Escherichia coli, neonatal diarrhea 
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Metabolic screening of the sow herd and its use in practice 
 
Linda Czanderlova*, Barbora Harakova, Michaela Michelcikova, Marek Zizlavsky 
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*Corresponding Author: linda@sevaron.cz 
 

Introduction 
In view of the ever increasing production of pigs, it is difficult to provide a balanced ration that would be able to saturate 
the high demands of sows on nutrition. Insufficient intake of energy, proteins and other substances leads to reproductive 
problems and poor litters. Regular monitoring of selected biochemical parameters can help us to identify nutritional 
problems from the outset.  

Materials and Methods  
The study enrolled 100 DanBred sows and gilts from 5 different herds. Blood was collected from 20 animals of each herd, 
i.e. from 5 of each group (sows in late pregnancy, sows after weaning, returned sows and gilts before insemination).  
Eleven basic biochemical parameters - glucose, urea, creatinine, total protein, cholesterol, ALT, AST, ALP, CK, calcium 
and phosphorus were selected to detect problems with energy and protein deficiency and hepatic and renal impairment.  

Results  
Glucose, urea and CK were among the biochemical parameters most frequently exhibiting significant deviations from the 
physiological values. Elevated calcium levels were observed in one farm. Contrary to that there were no deviations of 
ALT, AST and ALP liver enzymes, phosphorus, cholesterol, creatinine and total protein. Only in one herd, virtually all the 
tested parameters were within the physiological range. The results from the most affected herd show that the sows are 
struggling with a lack of energy (low glucose and high CK) and proteins (low urea) in the feed, which leads to muscle 
breakdown (high CK levels) and starting metabolic acidosis (elevated Ca levels). Alarming is mainly the fact that gilts 
before insemination and sows in late pregnancy are the most affected categories.  

Conclusion  
The results of the study indicate that the main problem of high production animals is not impairment of renal and hepatic 
tissue, but rather an unbalanced feed ration in which animals are unable to receive enough energy and proteins. 
Examination of sows' blood for selected biochemical parameters can help to detect possible problems at the outset, 
before the overall impairment of health and reduction of reproductive parameters. It would be appropriate to include 
screening of the metabolic profile of the sow herd among regular tests.  

Keywords: monitoring, biochemical, parameters, sow 
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Results of oral fluids on Dutch PRDC pig farms: prevalence of respiratory pathogens 
 
Nico Wertenbroek* 
Boehringer Ingelheim, The Netherlands 
*Corresponding Author: nico.wertenbroek@boehringer-ingelheim.com 
 

Introduction  
The objective was to investigate the prevalence of different pathogens in Dutch pig farms with PRDC problems by using 
oral fluids (OFs) with PCR testing.  

Materials and Methods  
The age of pigs sampled ranged from weaned pigs till slaughter, depending on the onset of respiratory signs. The ropes 
were placed in the pens for 20-30 minutes. The samples were analyzed by multiplex PCR (IVD-GmbH lab Hannover, 
Germany) for PRRS, Influenza, PCV2 and Mycoplasma hyopneumoniae (M. hyo). Results were reported as negative or 
positive for the respective pathogen.  

Results  
198 samples were collected from 31 farms. The results were assorted into 5 age groups: 4-6 weeks (n = 26), 7-9 weeks 
(n = 35), 10-13 weeks (n = 39), 14-18 weeks (n = 54) and 19-24 weeks of age (n = 44). For PRRS the peak of prevalence 
was in age groups of 10-13 weeks (61%), followed by age groups 14-18 weeks (57%). Influenza was mainly found at 4-6 
weeks (62%) and 7-9 weeks (54%). The highest prevalence for M. hyo was found late finishing at 19-24 weeks (27%) 
followed by 14-18 weeks (22%). In the other 3 groups it ranged between 2 and 10%. For PCV2 the peak was found at 
14-18 weeks (56%).  

Conclusion  
With this study we demonstrated the dynamics of the pathogens, where they predominantly can be found and where they 
are spreading most. Results demonstrated different dynamics for the investigated pathogens: Influenza was found 
primarily in the nursery. This demonstrates the role of nursery pigs as a reservoir of this pathogen on farm. PRRS is 
slowly spreading in nursery and by the set-up/ mixing of the finishing phase, higher incidence during the first 4 to 6 weeks 
of finishing phase. The same dynamics is shown for PCV2. The results for Mycoplasma hyopneumoniae indicate its 
limited role in the nursery and there is a clear indication that the real spreading takes place in the second half of finishing.  

Keywords: PRDC, prevalence, oral fluids, virus, Mycoplasma 
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Oral fluid results from before, at and after start of respiratory symptoms 
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Introduction  
The objective of this study was to evaluate the dynamics of different pathogens on Dutch pig farms with PRDC problems 
before, at and after the start of cough by using oral fluids with PCR testing for different pathogens.  

Materials and Methods  
Oral fluid (OF) samples were collected in farms with respiratory problems in nursery as well as fattening pigs. Ropes were 
placed at 3 age groups at sampling date: “T0” was the age group were the onset of acute cough was present; “T-2” and 
“T+2” was 2-4 weeks younger /older than the acute coughing group.  
The samples were analyzed by a multiplex PCR (IVD-Hannover) for PRRS, Influenza, PCV2, and Mycoplasma 
hyopneumoniae. Results were reported as negative or positive for the respective pathogen.  

Results  
In total 198 samples were collected from 31 farms from which 95 OFs were from acutely coughing (T0) pig groups. Over 
the different time points before, at and after the start of the cough, different dynamics were found for the 4 investigated 
pathogens.  

Conclusion  
In acute cough, Influenza had the highest prevalence, indicating to be the primary pathogen especially in the nursery. 
PRRS is most prevalent in the first 2 months of the finishing phase and was detected more often when cough was 
present (T0) and with lower Ct values compared to T-2 and T+2, indicating higher amount of virus particles at acute 
cough. Mycoplasma is more a secondary agent, and an extender of the cough. Because M. hyo has by far the highest 
prevalence in the T+2 compared to its T0 and T-2, it is at least in this study not the classic ‘door opener’. For PCV2, no 
real differences were found in prevalence in T-2, T0 and T+2.  

Keywords: PRDC, dynamics, cough, virus, Mycoplasma 
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Risk factor analysis for proliferative hemorrhagic enteropathy (PHE) on Dutch finishing pig 
farms 
 
Rutger Jansen*1, Gerard van Well2, Martijn Steenaert1 
1 Boehringer Ingelheim Animal Health Netherlands, Alkmaar, the Netherlands 
2 Vitelia Voeders, Oirlo, the Netherlands 
*Corresponding Author: rutger.jansen@boehringer-ingelheim.com 
 

Introduction 
PHE can be a frustrating problem for a finishing pig farmer and not too much is known about PHE risk factors. To gain 
more knowledge, a survey was conducted across 30 different finishing pig farms in the Netherlands.  

Materials and Methods  
A questionnaire was developed containing possible risk factors related to PHE, based on empirical and previously 
published findings. The survey covered aspects of management, technical performance, biosecurity, ventilation, feed and 
water management. In total 30 farms were selected based on known PHE history: severe (sPHE), 10 farms, 
mild-to-moderate (mPHE), 9 farms, and 11 control farms without PHE (C). The farms were visited and interviewed by the 
same person.  

Results  
For the analysis of PHE-related risk factors, sPHE and mPHE farms were combined in the data set. Significant (P<0.05) 
odd’s ratio’s (OR) for PHE could be attributed to: specialized finishing pigs farms compared to farrow to finish sites (OR 
5.77); less floor surface per finisher pig (0.8 m2 vs 1.0 m2; OR 9.33); deworming more than once (OR 9.9).Tendencies 
(0.1-0.05) could be attributed to: having more than one piglet supplier (OR 1.92), less cleaning and disinfection of boots 
(OR 4.86). Pigs on PHE farms had a higher average daily gain (833 vs 822 gram/day) and fed larger amounts of starter 
and grower feed compared to control farms. Antibiotics use was higher in sPHE compared to mPHE and C (DDDy 11.5 
vs 3.2 and 5.1 respectively)  

Discussion:  
PHE seems to occur more on farms with higher growth and better biosecurity. Deworming more often and higher 
antibiotics use could be related to the fact that PHE-affected farms implement counter measures to control the disease. 
Further data gathering is needed to confirm the results of this survey since only a limited number of farms were involved.  

Keywords: PHE, lawsonia, risk factors, finishing pigs 
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Biotransformation of deoxynivalenol by enzymes produced by bacteria of the Coriobacteriaceae 
family in pigs 
 
Alexandro Marchioro1, Vladimir Borges*2, Simone Schaumberger*1, Ursula Hofstetter*1 
1 BIOMIN Holding GmbH, Biomin, Getzersdorf, Austria 
2 BIOMIN do Brasil Nutrição Animal Ltda, Biomin, Piracicaba, Brasil 
*Corresponding Author: vladimir.borges@biomin.net 
 

Introduction  
Deoxynivalenol (DON) is a trichothecene mycotoxin mainly produced by Fusarium fungi. DON is present on 82% of the 
corn samples analyzed around the world in 2017 with an average of the 771 ppb (Biomin survey 2017). It has multiple 
effects in swine; best described is reduced feed intake. The aim of the study was to proof the capability of enzymes 
produced by a microorganism of the Coriobacteriaceae family (Biomin® BBSH 797) to detoxify DON to the non-toxic 
metabolite de-epoxy-deoxynivalenol (DOM-1) in the gastrointestinal tract of pigs.  

Materials and Methods  
The study was carried out at the Center for Applied Animal Nutrition, Austria. 24 animals were chosen according to 
weight, gender and overall condition and randomly assigned to three experimental groups with two replicate pens each 
(piglets with average weight of 14.2 kg). Groups were as following: 1) control group, 2) DON group (2.000 ppb), 3) DON + 
BBSH group (2.000 ppb + 1.7 x 108 CFU/kg feed). To reach the targeted DON concentration of 2.000 ppb in the 
experimental diets, naturally DON-contaminated wheat was added in defined amounts. Serum samples of all animals in 
all groups were taken on day 1, 3 and 4. The blank serum sample was taken before feeding the experimental diets on 
day 1. Serum samples were analyzed for DOM-1 concentrations by LC/MS-MS method at the IFA Tulln.  

Results  
There were no significant differences in blank serum samples (ng/mL±SEM) between the three groups (4.64±0.266; 
4.52±0.42; 4.99±0.70). DOM-1 concentrations in the serum (day 3) were highest in the DON+BBSH group (15.76±1.58) 
and differed significantly (P<0.05) from the control (traces) as well as the DON-group (1.59±0.25). Addition of BBSH to 
DON contaminated feed converted DON into the non-toxic metabolite DOM-1 in the gastrointestinal tract. This resulted in 
a significant decrease of DON and a significant increase of DOM-1 in serum of the group 3.  

Conclusion  
Biomarker analysis of serum samples revealed a significant reduction of DON concentration and a simultaneous 
significant increase of the non-toxic metabolite DOM-1 of Biomin® BBSH 797 treated animals. These results demonstrate 
the efficacy of BBSH 797 to detoxify DON in vivo.  

Keywords: mycotoxins, enzyme, DON 
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The effect of supplementing organic acids to the diet of prepartum sows in different 
housing system on neonatal piglet mortality 
 
Jinhyeon Yun*1, Shah Hasan1, Sani Saha2, Claudio Oliviero1, Olli Peltoniemi1 
1 Department of Production Animal Medicine, University of Helsinki, Helsinki, Finland 
2 Department of Agricultural Sciences, University of Helsinki, Helsinki, Finland 
*Corresponding Author: pilot9939@gmail.com 
 

Introduction  
Despite benefits of larger space for achieving prepartum natural behaviour in loose-housed sows, an increase in piglet 
mortality mainly due to crushing has been of great concern. The primary goal of the present study was to examine the 
effect of supplemental organic acids to the late gestation diet on neonatal piglet mortality. An additional goal was to study 
the effect of the loose-housed farrowing system on neonatal piglet mortality. 

Materials and Methods  
A total of 60 sows were moved to farrowing units 7 days before the expected parturition date. The sows and their 
offspring were allocated to a factorial design with two factors, diet [CON (normal sow diet) vs. ORG (normal sow diet 
supplementing tall oil fatty and resin acids)] and housing [CRATE (crate size: 225 × 65 × 65, pen size: 325 × 250) vs. 
FREE (crate size: 225 × 159 × 191, pen size: 325 × 250)]. 

Results  
The live-born piglet mortality rate was remarkably higher in FREE than in CRATE (11.8%±1.9 vs. 3.3%±1.8, P<0.01). 
This was due to the higher rate of crushed piglets seen in FREE compared to CRATE (11.5%±1.8 vs. 2.4±1.8, P<0.001). 
In FREE, the sows with ORG diet had a lower rate of crushed piglets (5.6%±2.5 vs. 17.5%±2.6, P<0.01), and thus the 
lower live-born piglet mortality rate (6.0%±2.5 vs. 17.5%±2.7, P<0.05) than the sows with CON diet, whereas among 
sows in CRATE, the live-born piglet mortality rate was not affected by different diets (1.3%±2.6 for CON vs. 5.3%±2.6 for 
ORG). 

Conclusion  
Consequently, these data indicate that supplemental tall oil fatty and resin acids to the diet of the prepartum sow could 
reduce mortality rates of neonatal piglets in loosed-housed system within 24 h postpartum.  

Keywords: loose-housed, tall oil fatty acid, resin acid, neonatal mortality 
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Immunological effects of different types of synthetic CpG Oligodeoxynucleotides on porcine 
cells 
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Introducton 
The agonists of Toll-like receptor 9, synthetic oligodeoxynucleotides (ODNs) containing CpG sequences, stimulate innate 
and adaptive immune responses in humans and a variety of animal species. The aim of this study was to evaluate the 
immunomodulatory effects of four types of CpG ODNs as potential porcine vaccine adjuvants.  

Materials and Methods 
In this study, four classes of swine CpG ODNs with distinct structural and biological properties were designed. Their 
abilities to trigger the expression of TLRs, antigen-presenting molecules and cytokines and to induce antiviral effects 
were determined in three different types of porcine cells (IPEC-J2, peripheral blood mononuclear cells (PBMCs), and 
3D4/21).  

Results  
Our results showed that the four CpG ODNs triggered various types of molecular expression changed at the level of 
transcription. They activated the cytosolic antivirus TLRs at different levels, altered the mRNA expression of 
antigen-presenting molecules and intracellular signal transduction molecules, and triggered mRNA of cytokine production 
in a CpG type-specific and cell-specific manner at. CpG ODNs, with the exception of type D, significantly increased IFN-�, 
IFN-� and TNF-� production and induced efficient anti-viral effects in IPEC-J2 cells but had little effect on MHC I 
expression. 

Conclusion  
The designed CpG ODNs are useful for promoting early innate immunity and mucosal immunity and may also be 
promising adjuvant candidates for the treatment of porcine infectious diseases.  

Keywords: CpG oligodeoxynucleo, TLR, cytokines, antiviral effect, porcine 
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Saccharomyces cerevisiae boulardii CNCM I-1079 reduces the deoxynivalenol-induced 
alteration of the pig intestinal transcriptome 
 
Imourana Alassane-Kpembi*1, Philippe Pinton1, Jean-François Hupe2, Mathieu Castex2, Isabelle P. Oswald1 
1 INRA, UMR 1331, ToxAlim Research Centre in Food Toxicology, 180 chemin de Tournefeuille, BP93173, 31027 
Toulouse cedex 03, France. 
2 Lallemand SAS, 19 rue des Briquetiers, BP 59, 31702 Blagnac cedex, France 
*Corresponding Author: imourana.alassane-kpembi@inra.fr 
 

Introduction  
The type B trichothecene mycotoxin deoxynivalenol (DON) is one of the most frequently occurring food contaminants that 
can impair intestinal health. By inducing trans-activation of a number of pro-inflammatory cytokines and increasing the 
stability of their mRNA, trichothecene can cause intestinal immune alterations. Several yeast products, especially 
Saccharomyces cerevisae, have demonstrated potential for improving enteric health of piglets. Nevertheless, little is 
known about the mechanisms by which yeast administration counteract the DON-induced intestinal alterations.  

Materials and Methods  
Using a pig jejunum explant model, a whole-transcriptome analysis was performed to decipher the early response of the 
small intestine after the administration of S. cerevisae boulardii strain CNCM I-1079 in remediation to the deleterious 
effects of DON.  

Results  
By comparison to control, 3619 probes corresponding to 2771 genes were differentially expressed following exposure to 
DON. The treatment of the intestinal explants with S. cerevisae boulardii prior to DON exposure decreased the number of 
differentially expressed genes by almost 50% (1718 probes corresponding to 1384 genes). Prototypical inflammation 
signalling pathways triggered by DON, including the NF-�B and the p38 MAPK, were reversed by pre-treatment with S. 
cerevisae boulardii, although the yeast demonstrated limited efficacy toward some others. S. cerevisae boulardii also 
restored the lipid metabolism signalling pathway and reverted the down-regulation of the antioxidant action of vitamin C 
signalling pathway. This later effect could reduce the burden of DON-induced oxidative stress.  

Conclusion  
Altogether, these results indicate that S. cerevisae boulardii reduces the DON-induced alteration of intestinal 
transcriptome, and highlight new mechanisms for the yeast healing of tissue injury.  

Keywords: deoxynivalenol, mycotoxin, pig, intestine, Saccharomyces cerevi 
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Liang Li, Fuhao Fan* 
Breeding Swine Quality Supervision, Inspection & Testing Center of Ministry of Agriculture (Guangzhou), Guangzhou, 
China 510520 
*Corresponding Author: fanfuhao@139.com 
 

Introduction  
Saliva is a watery substance formed in the mouths of animals that comprises enzymes that are essential in beginning the 
process of digestion of dietary starches and fats. Saliva plays an important role in the traditional Chinese medicine 
research. Through the test of enzyme activity in saliva, an important index that indicates the body health status was 
defined by Fan Fuhao Laboratory that called Vitality. The measurement of Vitality state is an important part of the study of 
saliva (Salivology) and non-invasive testing. Vitality is an important index to evaluate the buffer capacity of the body, and 
its numerical range is between 0 and 1. The higher the activity, the healthier the body; the lower the activity, the easier 
the body to get sick.  

Materials and Methods  
Saliva were added into the reaction liquid that contains the substrate of the enzymes in saliva (lysozyme, Saliva amylase, 
Peroxidase, Alkaline phosphatase, Acid phosphatase, Glucose -6- phosphate dehydrogenase, Pyruvate kinase, 
Glutathione reductase, etc.), the analyte of substrate change the color of the chromogen of specific combination, the total 
activity of the enzyme in saliva is determined by measuring the optical density value to indicate the health status (Vitality).  

Results  
The optical density value of a standard positive control in the test was recorded as "P", and the optical density value of 
saliva reaction was recorded as “S”, the ratio of “S/P” which is dimensionless is used as the Vitality value of the body. If 
the S/P value is greater than or equal to 0.4, means the body has a high vitality, a strong resistance to disease and a 
rapid recovery after a disease. If the S/P value is less than 0.4, means the body is weak in resistance to disease and the 
recovery is slow after a disease.  

Conclusion  
Or we can make non quantitative judgment through the eyes: dark blue represents a strong resistance to disease; light 
blue indicates a weak resistance to disease.  

Keywords: saliva, vitality, Chinese veterinarian, non-invasive detect, Chinese medicine 
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Starters in the fermentation of green olives can affect functional properties of brine EPS in 
the prevention of ETEC K88 attachment to IPEC-J2 cells 
 
Yanan Zhu*1, Gemma González-Ortiz1, Rufino Jiménez-Díaz2, Susana M Martín-Orúe1 
1 Animal Nutrition and Welfare Service, Animal and Food Science Departament, Universitat Autònoma de Barcelona, 
08193 Bellaterra, Spain. 
2 Departament of Food Biotechnology, Instituto de la Grasa (Consejo Superior de Investigaciones Científicas), Sevilla, 
Spain. 
*Corresponding Author: zyn4266@gmail.com 
 

Introduction  
The purpose of this study was to evaluate different starters used in the fermentation of green olives, on the functional 
properties of the exopolysaccharides (EPS) isolated from the brine. A strain of Candida boidinii combined or not with four 
strains of Lactobacillus pentosus were used in a 2 x 5 design (10 treatments). Two L. pentosus strains (119 and 13B4) 
were used in their wild type (WT) or mutant type (MT) characterized by a high production of EPS. Each starter was 
applied in 2 fermentors.  

Materials and Methods  
In vitro studies included an adhesion test (AT), to evaluate the ability of EPS to attach ETEC K88, and three different 
approaches to evaluate interference on the adhesion to IPEC-J2 cells: competition test (CT) (ability to block fimbria), 
exclusion test (ET) (to block receptor) and displacement tests (DT) (to remove attached bacteria).  

Results  
All the EPS were shown to attach ETEC K88 (reducing tOD50 -0.91±0.094 h) and to reduce adhesion of the bacteria to 
IPEC-J2 cells, in the CT and ET (increasing tOD50 0.26±0.053 and 0.47±0.046 h). C. boidinii did not improve the ability 
of isolated EPS to attach ETEC K88 and neither to reduce its adhesion to cells. Regarding L. pentosus strains no 
differences were reported in AT and neither in the ET or DT, however differences were found in CT (P = 0.034). The best 
results were reported for the 119MT strain that doubled the �tOD50 values of its wild type (0.471 vs. 0.200 h; P = 0.05) 
and also that of 13B4 strains (0.185 and 0.168 h for WT and MT; P<0.05). Regarding possible interactions, it was found a 
trend in the CT (P = 0.054) for the C. boidinii to impair antiadhesive properties of EPS when used in combination with 119 
strains, but no so consistently with 13B4.  

Conclusion  
According to these results, L. pentosus 119MT strains appears as the most effective starter improving antiadhesive 
properties of EPS isolated from the olive brines. The inclusion of this strain in the industrial process could improve the 
potential of the isolated EPS as a functional additive to be used in the prevention of ETEC-caused diarrhea in human and 
piglets.  

Keywords: exopolysaccharides, ETEC-K88, IPEC-J2 
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Investigation of porcine respiratory disease complex (PRDC) outbreaks at post-weaning in 
farms from western France using a new bronchoalveolar lavage technique 
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Introduction  
Recently, a French swine practitioner developed a bronchoalveolar lavage (BAL) sampling method that uses two 
catheters and can be performed on live, unsedated pigs without causing undue stress. The trachea is accessed via the 
mouth. In its diagnostic support services to practitioners, Zoetis’ technical service in France implemented this sampling 
method in the field when requested by practitioners.  

Materials and Methods  
The experience from 31 farms with respiratory disease post-weaning in 2015-2016 is summarized.  

Results  
The main findings are: i. successful implementation of the 2-catheter BAL sampling technique (6 pigs per farm); ii. a 
higher detection frequency for Mycoplasma hyopneumoniae and/or SIV genomes in BAL samples on farms where 
respiratory clinical signs were present at sampling than on farms where no obvious clinical signs were detected on that 
day; iii. PRRSV detection was only requested in 6 instances (with a positive result obtained in only two farms) indicating 
that most practitioners correctly identified the status of the farm (stable or free of PRRS); iv. the frequency of presence of 
M. hyorhinis on farms with respiratory clinical signs was surprisingly high, and absent on farms with no respiratory signs, 
which deserves further investigation.  

Conclusion  
Overall, the double-catheter BAL sampling method proved relatively easy to perform under field conditions and 
systematically provided samples that were suitable for further diagnostic testing (no contamination by the oral flora) in a 
wide variety of farm situations.  

Keywords: BAL, PRDC 
 



 

 959

Nu
trit

ion
 &

 H
er

ds
 H

ea
lth

 M
an

ag
em

en
t 

-034 

Effect of zinc oxide and chlortetracycline on antibiotic resistance development in piglets 
 
Stephane Durosoy*1, Agathe Romeo1, Wilfried Vahjen2, Jürgen Zentek2 
1 ANIMINE (Sillingy, France) 
2 Free University of Berlin (Berlin, Germany) 
*Corresponding Author: sdurosoy@animine.eu 
 

Introduction  
Zinc oxide (ZnO) at pharmacological dosage can be supplemented in piglet diets in order to improve growth performance 
through adjusting gut health. In addition, chlortetracycline (CTC) is a common antibiotic in pig farms. However, there is a 
risk of bacterial resistance development. In this trial, CTC and ZnO were used to evaluate their effects on antibiotic 
resistance genes.  

Materials and Methods  
The experiment was performed with 4 diets: 2400 ppm of Zn from standard ZnO vs. 110 ppm of Zn from a potentiated 
ZnO source (HiZox®), with or without 300 ppm of CTC. Each treatment consisted of 10 piglets weaned at 25 days. DNA 
was extracted from feces (0, 2, 4, 7, 14 d), in order to quantify by qPCR the Escherichia group, some antibiotic resistance 
genes and related genes, like the Escherichia coli zinc transporter zinT.  

Results  
As expected, both trials groups with high concentrations of ZnO reduced the Escherichia group, however low 
concentrations of HiZox and CTC showed the same trend. CTC increased numerically the development of various genes 
(tetA, bacA) after 4 days; without CTC, there were numerical differences between the group fed 2400 ppm of Zn from 
standard ZnO and the group fed 110 ppm of Zn from potentiated ZnO. Independent of CTC supplementation, 
pharmacological dosage of ZnO increased significantly the ratio of zinT copies to Escherichia coli.  

Conclusion  
Both ZnO at high level and CTC increase the development of antibiotic resistance genes, and may have an additive effect 
on these genes.  

Keywords: zinc oxide, piglet, chlortetracycline, antibiotic, resistance 
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Integrated fly control at an eastern corn belt swine finishing unit 
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Introduction  
The objectives for the study are as follows:  
� Evaluate the efficacy of Flynexx (Cyromazine) larvacidal granules within a swine finishing unit 
� Evaluate the convenience of apply Flynexx using the 1-2-3 PIT Applicator 
� Compare (using oral fluid samples and submission of adult flies) major disease pathogens 
� Identify bacterial and viral isolates found on the flies 

Materials and Methods 
This study was conducted at a swine grow-out site with 8 rooms roughly 743 square meters, housing 1070 head in each 
room. The manure system is deep pit with a pull plug design to empty into single stage lagoon. All the rooms feature 
center walkways. Room #1 was unpopulated and was intentionally left empty and untreated, allowing for repairs, cleaning 
and disinfecting prior to loading animals weighing around 27 kg. All other rooms housed animals for the duration of the 
study. Room #2 was completely treated using the 1-2-3 PIT Applicator. Room #4 was partially treated (approximately 1/3 
of the room) with Flynexx. All other populated finishing rooms were untreated controls. Flynexx at 0.45 kg for each 3.78 liter 
of water was applied for every 18.5 square meter. No other fly control products were used. All barns were set with one 
commercially available Raid® Jumbo fly trap and three were placed evenly dispersed in the hallways. One trap was 
placed in the central of the room in the walkway and within two feet of the slats. The locations were chosen based on 
availability, lack of interference with animals and employees. All traps were identified by barn type, date set, date 
retrieved, and location of trap. All traps were left for 68 hours. Fly counts were documented and charted. The collection of 
each trapping at 68 hours was done to provide uniformity in the study. Counting of the flies in the traps was done 
following collection from the facilities.  

Results 
The only reduction was in room #2 that was fully treated with Flynexx. The partially treated room, #4, had a nominal 
increase of 3.4%. All other rooms showed increases ranging from 50% to 2.036%. The highest increase recorded was in 
room #1, which was unpopulated at the first counting and was subsequently repopulated with new pigs from the nursery 
before the second counts were made.  

Conclusion 
The testing of the flies for bacterial and viral pathogens support pathogen transmission within a room and site. The rapid 
and explosive fly populations in #1 might be due to the activation of key elements, i.e. heat, carbon dioxide, manure 
accumulations, etc. Using Flynexx as an IGR through the 1-2-3 Pit Applicator is an effective method of reducing and 
breaking the house fly life cycle and fly burdens within a swine operation.  

Keywords: disease transmission, bacterial and viral pathogens, Musca domestica Linneaus and Fannia canicularis, IGR, 
fly management 
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Effect of zinc oxide sources and doses on piglet performance 
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*Corresponding Author: sdurosoy@animine.eu 
 

Introduction 
Zinc oxide (ZnO) can be supplied in piglet diets at pharmacological dosage (2400 mg/kg Zn) in order to reduce 
post-weaning diarrhea and to improve growth performance. However, high doses of dietary Zn may increase microbial 
resistance and lead to environmental concerns, through high level of Zn in animal wastes. In this study, standard ZnO 
and a potentiated ZnO source were compared at different doses.  

Materials and Methods  
The experiment was performed with 128 Duroc x Landrace x LW piglets weaned at 21 days, allocated on 32 pens on 
basis of age, weight and sex ratio. At 35 days of age, they received a corn-soybean meal-based diet, with 100 ppm of Zn 
from ZnSO4 in the standard premix, and supplemented: without added ZnO (NC), with 3000 mg/kg of standard ZnO (PC) 
or with 200 mg/kg (HZLow) and 500 mg/kg (HZHigh) of a potentiated ZnO source (HiZox®, Animine). Initial (day 0) and 
final (day 28) bodyweights were measured after 12h fasting. Feed intake and diarrhea rate were recorded.  

Results  
Supplemented groups showed higher growth performance than NC: average daily gain was significantly (P < 0.05) higher, 
while feed conversion ratio was numerically (HZHigh, PC) or significantly (HZLow) improved. Concerning the diarrhea 
rate, they obtained significantly better results than NC (< 6.0% vs. 9.15%).  

Conclusion 
It can be concluded from this study that low doses of the potentiated ZnO source improved piglet growth performance 
and diarrhea rate to the same extent than the pharmacological dosage of the regular ZnO.  

Keywords: zinc oxide, piglet, performance, zinc 
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pathogens presence in slaughtered pigs in Poland 
 
Zbigniew Kuberka2, Karolina Sprawka1, Maciej Frant1, Arkadiusz Dors*1 
1 Department of Swine Diseases, National Veterinary Research Institute, Pulawy, Poland, 
2 Private Practice, Dobrzyca, Poland 
*Corresponding Author: adors@piwet.pulawy.pl 
 

Introduction 
Assessment of swine respiratory diseases severity at herd level can be performed by slaughterhouse examinations of 
macroscopic lung lesions such as carnio-ventral pulmonary consolidation (EP-like lesions) and chronic pleuritic. The aims 
of present study were to investigate the prevalence of lung and pleural lesions in slaughtered pigs in Poland and to identify 
associations between lung lesions severity and antibodies and pathogens presence.  

Materials and Methods  
In total 1938 lungs form 22 pig herds located in intensive pig producing region of Poland were scored at the slaughterhouse 
for lung and pleural lesions according to Madec’s grid and to the Slaughterhouse Pleuritis Evaluation System (SPES), 
respectively. For each batch the EP-like and SPES average values were calculated. Moreover twenty blood samples from 
each batch before shipping and twenty lung samples from the same animals at slaughter were collected. Serums samples 
were tested for antibodies against Mycoplasma hyopneumoniae (M. hyo) (OXOID), Actinobacillus pleuropneumoniae (App) 
(IDVet), porcine reproductive and respiratory syndrome virus (PRRSV) (BIONOTE) and swine influenza virus (SIV) (HI test 
for H1N1, H3N2, H1N2). Lung samples were tested for App and M. hyo by real time PCRs. The association between 
antibodies and pathogens presence and lung lesions were analyzed using non-parametric tests.  

Results  
EP-like lesions were observed in 1415 (73%) lungs and the average score of lungs affected was 4.2 (SD 1.6). Pleurisy was 
recorded in 238 (12.3%) of examined lungs. The mean SPES value was 0.25 (SD 0.25) and 1.9 (SD 0.5) for all lungs and 
lungs with pleural lesions, respectively. The mean APPI of all studied batches was 0.23 (SD 0.23). Statistical association 
between occurrence of pleurisy and seroprevalence of App (P<0.05), PRRS (P<0.01) and SIV (P<0.05) was found. Also 
EP-like lesions were associated with PRRS seroprevalence (P<0.001). Moreover presence of EP-like and pleural lesions 
were statistically associated with M. hyo and App detection in lungs (P<0.001), respectively.  

Conclusion  
EP-like lesions are frequently observed in slaughtered pigs in Poland. However prevalence of pleurisy was at the low level. 
The evaluation of lung lesions at slaughter can be useful supplementary method for diagnosis respiratory disorders with 
detrimental economic effect on pig production.  

Keywords: lung scoring, pleurisy, cranio-ventral pulmonary consolidation, SPES 
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Supplementation with Probisan® reduces morbidity and mortality caused by Lawsonia 
intracellularis 
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*Corresponding Author: f.salguerobodes@surrey.ac.uk 
 

Introduction  
The use of probiotics is a very interesting alternative to replace antibiotics as growth promoters. Probisan® is a fermented 
product composed of lactic acid bacteria and yeasts, with probiotic and prebiotic (symbiotic) effects, which allow the 
microbiota repopulation in the digestive system in a natural way. At first, the objective of our study was to assess the 
effectiveness of Probisan® in the improvement of health and production parameters in Iberian piglets. However, after the 
weaning of the animals included in our study, an outbreak of proliferative ileitis took place and this allowed us to assess 
the effect of supplementation with Probisan® against this disease.  

Materials and Methods 
The experience has been developed in an extensive Iberian pig farm located in Cceres (Southwestern Spain). The study 
included 30 sows (100% Iberian breed) inseminated by natural mating with 100% Iberian breed boars. Two groups were 
formed: 
Control group (n = 20 sows+127 piglets): Sows fed throughout lactation with a standard lactation feed and piglets from 
the 2n week with a pre-starter feed, without any supplementation. 
Probiotic group (n = 10 sows+69 piglets): Same type of feeding as the control group, but supplemented with 2 g of 
Probisan® per kg of feed. 
The disease was diagnosed after the regulated necropsy of two animals in which compatible lesions were observed and 
in which the presence of Lawsonia intracellularis was subsequently confirmed by PCR. For the estimation of morbidity, 
the animals that had a strong thinning were included.  

Results  
We observed a morbidity of 24.4% (31/127) in the control group and 7.2% (5/69) in the probiotic group. Finally, there 
were 7 deaths, all animals belonging to the control group.  

Conclusion 
Our results shows that supplementation with Probisan® help to reduce morbidity and mortality in Lawsonia intracellularis 
infection.  

Keywords: probiotics, ileitis, Lawsonia 
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Introduction  
Most pig farmers suffer from many diseases leading economic loss in swine industries. One of many strategies for 
controlling the diseases on farm is the use of feed additives to stimulate the levels of herd immune response as immune 
enhancer. The purpose of this experiment was to investigate the effect of Microcell® on immune response of sows 
colostrum such as total immunoglobulin G (IgG), S/P ratio of immunoglobulin A (IgA) against porcine epidemic diarrhea 
virus (PEDV), serum neutralization (SN) titer against US and EU strains of porcine reproductive and respiratory syndrome 
virus (PRRSV).  

Materials and Methods  
Fifty-one gestating sows (the same breeding week) were obtained from an ELISA stable-PRRS status farm located in 
Chonburi province, Thailand. All sows were vaccinated with a modified live PRRS vaccine (Ingelvac PRRS® MLV) every 
3 months, the autogenous killed PRRS and attenuated PED vaccines at 4 and 3 weeks before farrowing, respectively. 
The sows were divided into 2 groups: control (n=25) and treatment (n=26). Sows in treatment group received Microcell® 
(6 grams/sow/day) from 4 weeks before farrowing until weaning while those in control group received none. Colostrum 
samples were collected within 30 minutes after farrowing and kept at -20 until analysis. The samples were measured 
for total IgG, anti-PEDV IgA and SN titers against both US and EU strains of PRRSV.  

Results  
The results showed that the treated sows had a significant level of total IgG (32.018.68 mg/mL, P=0.004) compared with 
the control (25.565.58 mg/mL). The sows treated with Microcell® had higher level of log10 of SN titer against the US 
strain of PRRSV (1.801.12) compared with the control (1.581.02), but not significant (p=0.07). There was not significant 
levels of log10 SN titer against EU strain of PRRSV and anti-PEDV IgA between groups.  

Conclusion 
In conclusion, Microcell® can stimulate total IgG and SN titer against PRRSV in sow colostrum. Thus, maternal systemic 
antibodies in the sows milk can contribute to protecting their neonatal piglets against US strain of PRRSV.  

Keywords: immune response, Microcell®, pig farm 
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Effects of different zinc formulations in 24-38 days old piglets 
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1 MIAVIT GmbH. Essen (Oldb.), Germany 
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Introduction  
Diarrhea caused by E. coli is the major problem in weaned piglets. High amounts of zinc oxide (>1500 ppm Zn) may 
prevent this problems. Earlier studies suggest that the amount of free zinc ions is responsible for the biological activity. 
The current study should investigate the effect of different zinc formulations on intestinal zinc fractions, attachment of E. 
coli and permeability of mucosa.  

Materials and Methods  
20 weaned pigs (24 d of age) were randomly allocated into two treatment groups (2 pigs/pen, 5 replications). Both 
treatments received the same basal diet, equal at energy level, crude protein content, and Zn concentration (A: 100 ppm 
Zn from zinc oxide; B: 100 ppm Zn from MiaTrace Zn, protected zinc source manufactured by MIAVIT Germany). The 
animals were fed ad libitum. Following data were collected: performance, health and fecal scoring, zinc content in digesta 
(fractions), liver and kidney, zinc digestibility, E.coli attachment and mucosal permeability.  

Results  
The zinc source does not influence performance data at all. All animals were healthy and no differences in fecal 
consistency was visible. Furthermore no differences of zinc contents in digesta, liver and kidney were observed. The 
digestibility of zinc was equal in both groups. MiaTrace Zn shows significant higher amounts of free ionic zinc in the 
intestine (P=0.048). The attachment of E.coli and the mucosal permeability for endotoxins was reduced in the MiaTrace 
Zn group, but without statistical difference.  

Conclusion 
Over all the data suggest a positive effect of MiaTrace Zn compared to zinc oxide. Higher amounts of free ionic zinc in the 
MiaTrace Zn group may lead to a reduced attachment of E. coli and an improved mucosal integrity. Due to high 
deviations further studies are needed to clarify mode of action and efficacy of MiaTrace Zn.  

Keywords: zinc, piglets, free ionic zinc, E. coli attachment 
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Introduction  
The objective of the current study was to investigate the effects of MiaTrace Zn (MTZ), which provides a high 
gastro-stability compared to a conventional zinc source, on health and performance parameters in 7-30 kg piglets. Due to 
a special fabrication process the zinc ions in MTZ can be released targeted into the small-intestine. Therein the adhesion 
of coliform bacteria into the intestinal mucosa to be reduced.  

Materials and Methods 
For the current study 80 weaned pigs (21 days- old piglets, 7.60.6 kg BW) were randomly allocated into two treatment 
groups (10 pens per group with 4 piglets per pen). Both treatments received the same basal diet, equal at energy level, 
crude protein content, and Zn concentration (A: 120 ppm Zn from zinc oxide B: 120 ppm Zn from MTZ). The animals were 
fed ad libitum with two phases diets (starter: from 7.6 to 14 kg BW, grower: from 14 kg to approx. 30 kg BW). Data were 
collected individually for body weight and on pen average for feed intake. Fecal scoring was detected on day 14.  

Results 
ADG was not different in starter period, but pigs fed the diet supplemented with MTZ had significantly higher ADG in the 
grower period (545 vs. 585 g per d; P = 0.019) as well as over the total trial period (435 vs. 460 g per day; P = 0.041).  
ADFI and FCR were not affected by the source of Zn, still the amendment with MTZ tended to a higher feed intake for 
pigs in grower period fecal scoring showed no differences between treatment groups C overall no abnormalities or 
diarrhea appeared.  

Conclusion  
Our results indicate, that the supplementation with MTZ could significant improve growth (ADG), while FCR was generally 
not affected. Furthermore, pigs fed the diet supplemented with MTZ tended show higher FI and BW within the total period. 
Supplementing a diet with MTZ can meet legal regulations of Zn supplementations in the diet but also improve 
performance parameters in piglets. Additionally, the environmental impact of high zinc oxide dosages can be reduced.  

Keywords: piglets, zinc, growth performance 
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Introduction  
The purpose of the experiment was to evaluate how the addition of 25OHD3 in sow feed affects sow performance.  

Materials and Methods  
It was conducted in a commercial herd (650 sows/year) during gestation and lactation. The farrowing unit had 
conventional farrowing pens and pigs were weaned after four weeks. There was a total of eight sections with a total of 
181 farrowing pens. Post-weaning, weaned pigs were accommodated in sectioned weaner units in pens holding 36 pigs 
each. At the beginning of the trial, sows were assigned to one of two groups: control (800 UI vitamin D3/kg feed) and trial 
group (50 mcg 25OHD3/kg feed). Sows in all groups were identical in age. The weaned pigs were fed identical diets with 
no 25OHD3. Four control sows and four trial sows from each week batch were randomly selected to rear standardized 
litters (14 piglets per litter). At weaning, piglets were assigned to two groups C control and trial. Thirty-six uniform pigs 
from each group were transferred to a pen in the weaner unit. The pigs were weighed and the weight was identical within 
each pen. Dead and culled pigs were recorded (date and cause), and the pigs in each pen were weighed again seven 
weeks later and gain was determined. Litter weight and the number of pigs weaned were subject to analysis in SAS with 
the proc mixed procedure with the factors group, parity and number of pigs weaned as fixed effects.  

Results 
Results showed that litter weight was significantly higher in the 25OHD3 group (19.8 kg compared to 18.8 kg in the 
control group) and litter weight at weaning was 3.6 kg higher compared to the group given vitamin D3 (88,6 kg vs 85,0 kg). 
Litter gain was used as an indicator of the milk production in sows. As weaning weight was higher, the results indicate 
that 25OHD3 had a positive effect on reproductive efficiency by helping sows to farrow quicker, have healthier, better 
performing and longer living piglets. This was confirmed with the higher number of piglets weaned by the 25OHD3 group. 

Conclusion  
The use of 25OHD3 in sow feed improved the number of pigs weaned and litter weight at weaning.  

Keywords: Vitamin D, 25OHD3, litter weight, weaned piglets 
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Introduction  
The present study was aimed to determine if supplementation with benzo[c]phenanthridine and protopine alkaloids 
obtained from Macleaya cordata (Sangrovit® Extra) increases the apparent ileal digestibility (AID) of aminoacids 
(AA), crude protein (CP), starch, and acid hydrolyzed ether extract in weanling pigs fed a corn-soybean meal 
diet.  

Materials and Methods 
Thirty-two ileal cannulated barrows (BW = 12.19 ± 1.38 kg) were allotted to a randomized complete block design with 4 
diets and 8 replicate pigs per diet. Diets were supplemented with either 0, 90, 180, or 360 mg/kg Sangrovit® Extra and 
with 0.40% chromic oxide as an indigestible marker. Diets were fed for 27 d and ileal digesta were collected on d 13 and 
14 (period 1) and on d 26 and 27 (period 2). Apparent ileal digestibility values in each diet were calculated using equation 
as previously described. Data will be analyzed using the MIXED procedure of SAS (SAS Institute Inc., Cary, NC). A 
quadratic increase (P< 0.05) in the AID of Ile, Leu, Met, Thr, Trp, and Val was observed in period 1, and AID values for 
CP, Arg, His, Ile, Leu, Phe, Thr, Trp, Val, Asp, Pro, and Tyr were greater in period 2 than in period 1 (P< 0.05). In both 
periods, a quadratic increase (P< 0.05) was observed for the AID of starch as Sangrovit® Extra increased in the diet, but 
the AID of starch was less (P< 0.05) in period 2 than in period 1.  

Results and Conclusion  
Results indicate that 90 mg/kg of Sangrovit® Extra is optimum for AID of starch, CP, and AA.  

Keywords: apparent ileal digestibility, weanling piglets, isoquinoline alkaloids  
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Evaluation and selection of Bacillus species based on enzyme production for probiotics 
candidate in Bactosac 
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Introduction  
Bacillus species are probiotics that considered to be alternatives of antibiotics to promote growth in pig industry. Bacillus 
species are the primarily use as probiotics for improve the digestibility of pigs due to its extracellular enzymes.  

Materials and Methods  
The objective of this study was to evaluate the enzyme production of nine selected Bacillus species by agar well diffusion 
method. The ability of selected Bacillus strains to produce and secrete extracellular enzymes was evaluated by zone of 
activity on particular nutrient agar medium which contains 0.1% w/v of oil, Birchwood xylan, 0.5% (w/v) skim milk, soluble 
starch, and carboxymethyl cellulose. The different selected Bacillus strains showed variety of capability to produced 
enzymes, such as protease, amylase, cellulase, xylanase, and lipase which was characterized by measurement of zone 
of activity in particular nutrient agar medium after overnight incubation. Among nine strains, Bacillus subtilis is the most 
productive one in term of enzyme production. Bacillus subtilis KMP-N004, KMP-N005, KMP-N008, and KMP-N002 
showed the maximum zone of activity of protease, amylase, cellulase, xylanase, and lipase (23.83 0.76, 18.83 0.29, 
23.67 0.58, 25.33 1.16 and 22.50 0.50 mm., respectively) when compared with other Bacillus species (P<0.05). Besides, 
Bacillus licheniformis KMP-TN001 also showed the maximum zone of activity of lipase, i.e. 22.00 0.00 mm. which 
comparable to above Bacillus subtilis.  

Results  
Therefore, above Bacillus species are selected to become probiotics candidate in Bactosac for enhancing the growth 
performance, by its ability to digest different nutrients containing in pig feed, for example: digestibility of protein source in 
corn or soybean meal, starch in cassava, cellulose and xylans in cereal grains that are raw materials in pig feed. In 
addition, production of lipase from Bacillus species of Bactosac may also improve digestion of fat that contain in sow milk 
and colostrum, consequently facilitate growth and development of suckling piglets.  

Conclusion 
In conclusion, the combination of selected Bacillus species in which included in Bactosac, particularly its enzymes may 
benefit digestibility of protein, starch, cellulose, xylans and fat in pig feed and subsequently improve growth rate of the 
pig. 

Keywords: Bacillus species, probiotics, growth performance, pig 
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Introduction  
Bactosac is composed of multi-strains of lactic acid bacteria such as Lactobacillus spp., Bacillus spp. and Pediococcus 
spp. in liquid form. This product has been documented that can improve piglet growth and survival. Therefore, the present 
study was to further investigate whether Bactosac is able to increase IgA production in colostrum during 24 hours of 
lactation. 

Materials and Methods  
At week 12th of pregnancy, 10 sows were selected and equally divided into 2 groups (control and treatment). 
Control-group was fed with normal feed while treatment-group was daily fed with normal feed plus 5mL of Bactosac until 
farrowing. On day 113 of gestation, all sows were subjected to induce farrowing by injection of 5 mg Dinoprost into 
perivulva area. Colostrum samples in both groups were collected from all the teats as a pool sample (approximately 50 
mL) at 3, 6, 12 and 24 hours (time at first piglet born was designated as 0 hour). The total pig IgA level was measured by 
using Pig IgA ELISA Kit (Koma Biotech Inc., Republic of Korea). In treatment-group, the highest level of pig IgA was 
found in sow fed with Bactosac at 6 hours (25.76 mg/mL) and the lowest level was found at 24 hours (16.72 mg/mL). In 
control-group, the highest level of pig IgA was found at 3 hours (13.46 mg/mL) and the lowest level was found at 24 hours 
(5.14 mg/mL).  

Results  
Comparing pig IgA level in between groups, a higher pig IgA level in treatment-group was found when compared with 
control-group, particularly at 6 (P=0.03) and 24 hours (P=0.04). Considering the level of pig IgA in colostrum, the present 
results clearly showed that sow fed with Bactosac produced more IgA during the first 24 hours of lactation. The reason 
might be that probiotic bacteria, a friendly bacterium for pig gut, influence the intestinal luminal environment, epithelial 
and mucosal barrier function, feed efficiency and the mucosal immune system of the sows.  

Conclusion  
In conclusion, feeding Bactosac (5 mL/sow/day) by top dressing from 4 weeks of pregnancy until farrowing has beneficial 
effect on pig IgA level in the colostrum during the first 24 hours after farrowing.  

Keywords: sow colostrum, IgA, lactobacillus spp., bacillus spp., pediococcus spp. 
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Introduction  
Weanling pigs, with immature immune system and physiological function, were usually subjected to post-weaned 
diarrhea. The aim of this study was to determine the effects of dietary Clostridium butyricum (C. butyricum) 
supplementation on growth performance, intestinal development and immunity of weaned pigs challenged with 
lipopolysaccharide (LPS).  

Materials and Methods  
A total of 180 piglets were weaned at 21 day of age and randomly allocated to 5 groups, 6 replicates per group and 6 pigs 
per replicate, receiving a control diets (CON), diet supplemented with antibiotics (AB) or C. butyricum (CB) (0.2%, 0.4%, 
0.6%), respectively. At the 36 day of trial, 12 piglets were selected from each of the CON and 0.4% CB groups, then 6 
piglets were intraperitoneally injected with LPS (50 /kg BW) and the other 6 piglets with saline, and sacrificed at 4 h after 
injection to collect blood, intestine, and digesta samples for biochemical analysis.  

Results  
The results indicated that 0.4% CB decreased feed to gain ratio and diarrhea score (P< 0.05). CB increased IL-10 and 
TLR-2 mRNA abundance (P< 0.05), and decreased the plasma TNF-`concentrate (P< 0.05). CB increased duodenal, 
jejunal and ileal villus height and jejunal villus height/crypt depth (P< 0.05). Meanwhile, microbial composition in colonic 
content was altered by CB. Bacillus and Ruminnococcaceae_UGG-003 at genus level, Lactobacillus_casei and 
Parasutterella secunda at species level were higher in the CB than in the CON (P < 0.05).  

Conclusion 
Taken together, dietary supplementation of C. butyricum decreased postweaning diarrhea by improving the intestinal 
morphology, intestinal microflora composition and immune function.  

Keywords: Clostridium butyricum, weaned piglets, growth performance, immune, intestinal development 
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Introduction 
This study was to investigate the effects of maternal methyl donor on the performance of sows and their offspring, and 
the associated hepatic insulin-like growth factor-1 (IGF-1) expression of the offspring.  

Materials and Methods  
A total of 24 multiparous sows were randomly fed the control (CON) or the CON diet supplemented with methyl donor 
(MD) at 3 g/kg betaine, 15 mg/kg folic acid, 400 mg/kg choline and 150 kg VB12, from mating until delivery. After farrowing, 
sows were fed a common lactation diet through a 28-d lactation period and six litters were selected to be fed until at 
approximately 110 kg BW.  

Results  
Maternal MD supplementation resulted in greater birth weight (P<0.05) and increased the growth performance of piglets 
during the 28-d lactation period, resulting in greater piglet weights (P<0.01) and litter weights (P<0.05) at the age of d 28, 
compared with that in CON group. The offspring pigs in the MD group had greater ADG (P<0.05), and tended to lower F: 
G (P = 0.07) compared with that of CON group from d 28 to 180 of age. The offspring pigs from MD group had greater 
serum IGF-1 concentrations and expression level of hepatic IGF-1 gene and muscular IGF-1 receptor protein at newborn 
(P<0.05), and greater hepatic IGF-1 protein (P = 0.03) and muscular IGF-1 receptor gene expressions at slaughter, than 
that from the CON group. Moreover, the methylation at the promoter of IGF-1 gene in the liver of newborn piglets and 
finishing pigs were greater in the MD group than that of the CON group (P<0.05). 

Conclusion 
In conclusion, maternal MD supplementation throughout gestation could enhance the birth weight and postnatal growth 
rate of offspring, associated with an increased expressions of the IGF-1 gene and IGF-1r, as well as the altered promotor 
methylation of IGF-1 gene.  

Keywords: DNA methylation, gestating sows, growth performance of offspring, insulin-like growth factor-1, methyl donor 
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Introduction 
The iron demands and hemoglobin (Hb) concentrations of sows are typically ignored in pork production. Therefore, this 
study evaluated Hb concentrations in different parities of sows at various stages of reproduction.  

Materials and Methods 
The cross-sectional study included 2685 sows from 11 different farms (2400-4200 sows/farm) in two states (North 
Carolina and Indiana) in the USA. Approximately 250 blood samples were collected from 10 sows/parity/stage on each 
farm. Stages were defined as early, mid, and late gestation, and early and late lactation. Parity groups were 0, 1, 2, 3, 
and > 4. The Hb concentrations were measured on the farm using a HemoCue Hb 201+ ™. Blood samples were taken 
from the ear veins of sows. Data was analyzed using analysis of variance with state, farm, parity, and stage as the 
independent variables. Means were compared with Tukey’s HSD test.  

Results  
The Hb concentrations differed (P<0.05) between North Carolina (9.7+0.03 g/dL) and Indiana (10.5+0.05 g/dL). Also, Hb 
concentrations differed among reproductive stages with mid-gestation having the highest (P<0.05) concentrations 
(10.7+0.06 g/dL), early lactation with the lowest concentrations (9.1+0.05 g/dL), and concentrations rising over late 
lactation (9.4+0.06 g/dL) and early gestation (10.6+0.06 g/dL). This trend was consistent among parities and farms. There 
also was an effect of parity, with Hb concentrations decreasing with increasing parity.  

Conclusion  
This method of Hb assessment provided a simple and inexpensive method of Hb evaluation on commercial farms. The 
difference between states was surprising; however, it was suspected that sow diets were a significant factor. If 10.5 g/dL 
is used as an indicator of anemia, then a large proportion of sows were anemic; thereby, revealing potential issues with 
anemia in sows, particularly in lactation. Additional studies are necessary to evaluate the influence of Hb status on 
reproductive performance.  

Keywords: hemoglobin, sows, parity, state 
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Introduction 
Mycotoxins are produced and excreted by fungi present in grains. According to the FAO, 25% of the grains produced in 
the worldare contaminated with mycotoxins. In the United States it is estimated that the cost of mycotoxin poisoning 
exceeds 1.4 billion per year. There are several agents that cause damage to the nervous system, so mycotoxicosis 
represents a great challenge for the veterinarian. This paper describes the first case of nervous clinical signs related to 
ergotoxins in piglets in Mexico. 

Materials and Methods 
Two commercial farms were studied in Mexico where there were piglets with nervous clinical signs. The affected animals 
were examined post-mortem and the organs affected were examined under the microscope. Positive identification of the 
following mycotoxins was made by ELISA: aflatoxins, ochratoxin, T-2, zearalenone, fumonisin and deoxynivalenol in 
maternity food samples. The qualitative identification of ergotoxins was made with the Van Urk reaction. 

Results 
A large variety of clinical signs were observed in piglets in maternities; convulsions, ataxia, kicking, tremors, necrosis in 
ails. The cerebellum and cerebrum thrombi were observed in blood vessels using a microscope. Severe degenerative 
changes were observed in all organs examined. The samples taken for bacteriology and virology analysis were negative. 
Mycotoxins: The food samples analyzed were positive for ergotoxin, zearalenone and fumonisin at levels above the 
permitted limits. 

Conclusion 
One of the common but little studied mycotoxins is ergot. Richard (2007) mentioned that ergot is capable of producing 
nervous signs. In this study, macroscopic and microscopic lesions, as well as the analysis of mycotoxins corroborate the 
presence of ergotoxins in piglets. The pathogenesis of neurological signs can be related to arterial vasoconstriction that 
produces ischemia and decreases blood flow. These clinical cases in farms are facilitated by the passage of mycotoxins 
from the sow to the piglet via breast milk. Mycotoxicosis should be considered as a possible cause in the differential 
diagnosis when nervous signs are observed in piglets. 

Keywords: nervous signs, piglets, ergotamine 
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Field experience of an improved rodent control program 
 
Ricardo Alfonso Munoz Saba*1, Andrej Branc*2 
1 Neogen Corporation 
2 PelGar USA 
*Corresponding Author: ricardomunoz27@yahoo.com 
 

Introduction 
The objective of this field study was to evaluate the placement of bait station and the application of rodenticides at a 
swinefarm facility that has dealt with uncontrolled, high populations of rats and mice. The facility faces the challenge of 
having a feed mill plant in near proximity to its buildings.  

Materials and Methods 
In order to evaluate two different rodent control programs and to suggest changes on methodology and protocol practices, 
two poblem barns were chosen for evaluation of a new protocol. The rest of the farm would continue using its typical 
methodology and products, while Barns 30 and 31 would change their baits and application methods. The barns would 
track their methodologies on a weekly basis for the following six weeks to evaluate bait station attack percentages, bait 
feeding, and replacement rates. There were 20 existing stations between the two barns, and 20 more were added, for a 
total of 40 stations between the two buildings. The main difference in placement of the new stations was that these 
stations were placed near fence lines, rat burrow holes and in areas of the buildings with less open space. Existing 
stations were also located in areas where it was clear they were not being attacked. Better-performing bait stations were 
placed, including the classic bait flat style and the T-shaped stations. All stations had rods or spikes onto which bait can 
be attached to prevent water from washing them away, and to prevent rats from pulling bait out while feeding. As for the 
types of bait, whole wheat pellets and Pasta Bait were tested in the trial. The bait stations were properly filled (100 grams 
or more) with bait, and bait was scheduled to be replaced on a weekly basis.  

Results 
The percent of attack in Barns 30 and 31 was 75% with Pasta Bait placed in stations during the first six weeks of 
evaluation, compared to just 25% with the rest of the farms regular program, even though the percent of attack at the 
farm did see a slight increase (from 18% in the prior months to 25% during the trial period), especially by mice. Using the 
Pasta Bait for bait feeding yielded high consumption compared to the regular bait program, demonstrating a better 
attraction/palatability that competes with the regular pig feed that rodents also have access to 

Keywords: rodents, control, swine, pasta-bait, soft-bait 
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Pig Data: health analytics for Swiss pig farming 
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3 Department of Informatics, University of Zurich, Switzerland 
4 Federal Food Safety and Veterinary Office, Bern, Switzerland 
5 Swiss Federal Research Institute WSL, Birmensdorf, Switzerland 
*Corresponding Author: nathues@gmx.de 
 

Introduction 
Large data volumes can no longer be analyzed using conventional methods; they have to be made usable by applying 
new methods. So far, such methods have not had much impact on animal husbandry. Swiss pig production differs from 
the intensive production systems in other European countries because of its complex, small-scale structure. Although all 
stages of production generate animal health data, it is not being used in a way that brings together all the various stages 
of production. If this information is suitably prepared and analyzed, it will be possible to identify new links, causes and risk 
factors in relation to diseases and/or a drop in performance C and to identify the best strategies for combating them.  

Materials and Methods 
The project will develop new methods aimed at gaining a better understanding of, and optimizing, the structure and 
complexity of the pig farming and production network in Switzerland. Various production data will be integrated in a large 
data base (called the Pig Data Space).  

Results 
This project will not only utilize existing data but also tap into potential sources of new data in order to improve animal 
health, boost animal welfare and make pig production more sustainable. The results of this project will enable livestock 
owners and veterinarians to take steps to improve animal health and prevent disease.  

Conclusion 
Optimized production processes will lead to greater efficiency, sustainability and value creation. Ultimately, end users 
such as consumers will benefit from improvements in animal health, reduced antibiotic use and the resulting foodstuffs.  

Keywords: production, big data, management, health, performance 
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Fixed time insemination, a reality in the progress of reproduction 
 
Miquel Collell*, Rut Menjon 
MSD Animal Health, Spain 
*Corresponding Author: miquel.collell@merck.com 
 

Introduction  
After more than a decade of research, Fixed-Time Insemination (FTI) in swine is now a reality via the use of GnRH 
analogues (Porceptal®) that induce ovulation at a precise time, to allow high fertility and prolificacy rates from a single, 
well-timed AI.  

Materials and Methods  
The trial was conducted in a 1,800 Hermitage genetics sow farm in northeastern Spain. For 3 consecutive weeks, 
weaned sows were divided into two groups randomized according to the cycle number (C: Control and P: Porceptal), in 
total 96 sows were studied in group C and 95 in P. Weaning age averaged 24 days. Group C followed the standard farm 
procedures for estrus control and insemination and group P was treated with Porceptal® at 83-89 hours after weaning 
followed by a single FTI at 30-33 hours after Porceptal® treatment. Different reproductive parameters were reviewed 
(Interval Oestrus Weaning, fertility, prolificacy, average gestation days, grouping of farrowings, number of inseminations).  

Results  
The number of inseminations was significantly lower in group P 1.1 vs C 2.4, fertility was similar in both groups (90.63 C 
vs 90.53 P; P>0.05), prolificacy was also similar in both groups (14.16 C vs 14.04 P; P>0.05) despite the fact that in the 
previous parturition the mean prolificacy for these sows was 14.69 P vs 15.48 C.  

Conclusion  
Porceptal® can be a very useful tool in FTI programs in large farms, considering that fertility and prolificacy are similar to 
standard multi-insemination programs. FTI demonstrated other benefits such as: semen savings, grouping of farrowings, 
reduction of non-productive days and efficiency in the farm organization and management.  

Keywords: fixed time inseminat, buserelin, porceptal 
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Fixed time insemination effect on the characteristics of hyperprolific sow progeny 
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Introduction  
After optimizing seminal doss production, the next step in reproduction is applying Fixed-Time Insemination programs to 
obtain greater profitability at insemination time by reducing labour costs, number of seminal doses and increasing 
reproductive performance. The aim of this study was to evaluate a single Fixed-Time Artificial Insemination program 
(FTAI) with buselerin and measure effect on litter performance.  

Materials and Methods  
The trial was conducted in a 5,000 sow farrow-to-finish farm in Zaragoza (Spain). A total of 305 multiparous sows and 
2,500 piglets were evaluated. Sows were randomly allocated in two groups every week (during 12 weeks): Control group 
(C)-sows were inseminated with a multiple artificial insemination protocol, treatment group (P)-sows were treated with 
buserelin (Porceptal®) to induce ovulation and a FTAI program. Piglet weights of 157 litters were measured at birth, 
weaning, nursery and fattening (76 litters in P, 81 in C).  

Results  
Fertility (C 93.6%, P 93.2%; P = 0.9) and total born piglets (C 18.93, P 17.75; P = 0.233) were not statistically different 
between groups. Birth weight (Kg) was significantly higher in P (C 1.33, P 1.365; P<0,001) but intra-litter coefficient of 
weight variation was not different (P>0.05). Weight at end of nursery was significantly higher in P than C (C 11.53, P 
12.42; P<0.010), while weaning (C 5.2, P 5.4; P = 0.277) and fattening (C 50.78, P 53.14; P = 0.6) weight were only 
numerically different. Total mating cost per sow was less in P than C (C 5.62 €, P 5.22 €).  

Conclusion  
Birth and nursery weight were significantly higher in P and birth weight distribution in P tended to be concentrated in 
higher weight categories in comparison with C. FTAI allows us to know the genetic value of each boar through evaluation 
of the productivity parameters of their offspring.  

Keywords: fixed time inseminat, busereline 
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Evaluation of reproductive performance of fixed time artificial insemination versus 
conventional multiple insemination protocol in iberian sows 
 
Miquel Collell* 
MSD Animal Health, Madison USA 
*Corresponding Author: miquel.collell@merck.com 
 

Introduction 
The aim of this study was to compare the efficacy of a FTAI program using Buserelin 4 μg/mL (Porceptal®, MSD Animal 
Health) and conventional based estrous insemination on reproductive performance in commercial Iberian sows during 
favorable season.  

Materials and Methods 
A total of 42 multiparous sows (Iberian x Duroc breed, located in a commercial farm in Badajoz, Spain) were included in 
the study and were randomly assigned to Control (CS, n=21) and Porceptal group (PS, n=21). Sows were weaned on D0. 
In CS, estrus was checked once a day from D4 until heat onset and two AI were done at 4 and 24h after estrous 
detection. PS were treated with 2.5 mL of Porceptal® (i.m. 10μg buserelin) 1353h after D0, and were FTAI 30-33h later (a 
single AI was performed). Females with estrous behavior before FTAI or not showing estrus at insemination were 
identified and excluded from the study. Pregnancy rate, gestation length, and farrowing data were recorded.  

Results  
Pregnancy rates were not different between groups (CS: 86.6% vs PS: 81.6%; P>0.05). Gestation length of P dams was 
almost 2 days lower than in C ones (111.0 0.18 vs 112.8 0.17 d, respectively, P <0.001). Farrowing rate was not 
impacted by treatment (CS: 84.4% vs PS: 78.9%) and prolificacy was also not different (total born CS: 6.2 0.38 vs PS: 6.6 
0.42 piglets; P >0.05). Piglet weight at birth from PS was significantly higher than CS (P <0.05) while no differences were 
observed in the intra-litter coefficient of weight variation (P >0.05).  

Conclusion  
Although pregnancy rates or farrowing rates were not different between treatments, gestation length was shorter in 
Porceptal® compared to control sows. Number of total piglets delivered was not different between groups, but piglet 
weight was higher in the Porceptal group.  

Keywords: fixed time inseminat, buserelin, porceptal, Iberian sow 
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Oestrus synchronisation of sexually mature gilts by an altrenogest oral solution in a 
vietnamese herd 
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Virbac 
*Corresponding Author: eric.bousquet@virbac.com 
 

Introduction  
Altrenogest is a synthetic analog of progesterone widely used in gilts and sows to synchronise the sexual cycle. This 
study was performed to assess the efficacy of an altrenogest oral solution for gilts synchronisation in a Vietnamese farm.  

Materials and Methods  
Ninety one healthy cycled gilts (from a farrow to finish farm owning 1,600 sows) were randomly allocated to an untreated 
control group or to a group treated with an altrenogest oral solution at the posology of 20 mg/d for 18 days (5 mL/d of 
Virbagest®, Virbac). Treatment was given each morning. Oestrus detection was performed with a boar allowed to walk in 
the corridor behind the gilts crates twice daily for all gilts during 28 days (or till oestrus confirmation) from 1st day of 
treatment. Oestrus was confirmed when the first standing reflex appeared with or without the boar. The oestrus rate 
within different intervals was compared between groups by Fisher’s exact test.  

Results  
No side effect related to treatment was recorded. The oestrus rate in treated group between 5 and 7 days post treatment 
(78.3%) and between 4 and 9 days (89.1%) was significantly higher than in the control group during the same periods 
(respectively 8.9% and 13.3% , P<0.0001). Two thirds of control gilts showed oestrus spread over 26 days.  

Conclusion  
Efficacy of altrenogest according to the recommended posology was confirmed by oestrus grouping of most gilts while a 
wide distribution of oestrus occurrence was recorded in control gilts (for only two thirds of them). Benefits of replacement 
gilts synchronization by altrenogest have been already described on rational management of the reproductive herd : 
planning of gilts introduction, optimisation of their number, focused mating, increased prolificacy.  

Keywords: altrenogest, gilt, synchronisation 
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Using in-site composting to degrade organic residues in Mxico 
 
Alejandro Vargas*1, Victor Manuel Martinez1, Susana Mendoza2 
1 Centro de Enseñanza, Investigacin y Extensin en Produccin Porcina. Facultad de Medicina Veterinaria y Zootecnia. 
Universidad Nacional Autnoma de Mxico 
2 Facultad de Estudios Superiores Cuautitln. Universidad Nacional Autnoma de Mxico. 
*Corresponding Author: cachemira3@yahoo.com.mx 
 

Introduction  
The Centro de Enseñanza, Investigacin y Extensin en Produccin Porcina (CEIEPP) is a 165 sows farm in Mxico. In 
summer of 2008, the composting process (CP) was stablished by using patented enzymes and stocking the material 
inside stone cubicles. Afterwards in 2012, during a pilot trial, the organic residues (OR) were partially registered and 
composted. So, the objetive of the study was to classify and quantify the residues that were composted in piles during 
2016. In CEIEPP, there are a slaugtherhouse and a biosolids retrevier.  

Materials and Methods  
The bulking agent used were garden clippings and oat straw mixed in a 1:1 (vol./vol.) ratio. This blend was named as 
carbomix (C) and was manually mixed with biosolids retrieved from the wastewater in a 3:1 (vol./vol.) ratio to form the 
degradation matrix where the OR and mortality were composted inside piles on a weekly basis during 9 months. The total 
amount of OR composted was 16.9 metric tonnes. Biosolids represented almost the half of all the residues, however 
these were obtained just to build degradation matrix. 

Results  
Mortality: although the amount was higher than reported, this shows the capability of the CP to handle all the necro-mass. 
Carbomix: it represented 10.3% of the sum. The usage of C allowed a reduction of the composting time by mean of the 
increase of the carbon to nitrogen ratio. Piglets: represented just 4.2% of the total residues, so the lactation area was 
considered as well managed. Afterbirths: the result obtained indicates that some of this residues never arrive to the 
composting zone. So, it is necessary to investigate the management and destiny of these residues. Tissues: were 
included the testicles and porcine semen because these are not considered as dangerous residues by Mexican laws.  

Conclusion 
In general, it must be considered that all residues were successfully managed by CP, so it can replace burial, incineration 
and the use of concrete pits to dispose the OR, turning sustainable the pork production process. 

Keywords: organic residues, composting process, mortality 
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Oral supplementation of different yeast strains in young piglets: effect on immune status 
and prestarter feed consumption before weaning 
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*Corresponding Author: anagabrielavm@hotmail.com 
 

Introduction  
Pigs have a pleated, non invasive epitheliochorial placentation and the circulating maternal antibodies passage to the 
products is limited. Thus, immunoglobulin absorption is carried out by ingestion of the colostrum and milk.  

Materials and Methods 
The objective of this study was to quantify the concentration of cytokines through an ELISA technique and to evaluate the 
physiological parameters of the piglets. 394 piglets were used from day 0 to 21 of age and randomly assigned to one of 
the next groups: 1.- Control group (without administration of probiotics to piglets), 2.- Yeast1 (Administration of 0.5 g of 
non thermostable yeast strain per pig per day), 3.- Yeast2 (Administration of 0.5 g of thermostable yeast strain per pig per 
day). The piglets received the probiotics in a direct oral dose from day 1 to 5 and then the yeast was dosified in 
pre-starter feed until day 21. Serum samples were obtained and then centrifuged at 5,000 rpm during 10 min. Average of 
Daily Weight Gain (WG) and Feed Consumption (FC) were registered. For Cytokine Quantification (IL 10 and IL 12 P40), 
ProcartaPlex™ Multiplex Immunoassay kit was used and also a commercial Kit for detection of Mycoplasma 
hyopneumoniae antibodies.  

Results  
Non statistical differences were detected for WG. Antibody concentrations were statistically similar between groups, as 
well as cytokine levels in serum; however a high arithmetic increase was observed in both Probiotic Groups. By other 
side, a significative difference was observed in FC for both Yeast Groups. 

Conclusion  
In conclusion, the oral supplementation of the yeast strains used in this study in young piglets increase prestarter feed 
consumption during lactation and trend to improve immune status, preparing the animals for the big challenge of 
weaning. 

Keywords: probiotics, weaning 
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Outbreak of tail biting as a pig welfare model in Korean 
 
Jae-hun Lim, Jeong-Hee Han, Jae-yong Ko*, Yun-Chan Lee* 
College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, 
*Corresponding Author: imaboy80@gmail.com 
 

Introduction 
Tail biting in pig is chew and bite other pigs tails. The prevalence of tail biting reflects housing systems and management 
practices of pig farms. The study was to survey the prevalence and severity of the tail biting.  

Materials and Methods  
Three slaughterhouses were selected through referring total farm outcome of provinces (A> B> C). Total 1,000 tails were 
surveyed about tail length and degree of tail biting. To make observation, 2- and 5-point scales were applied to: ´no injury 
(score 0C2) and injury (score 3C5). Surveyed tails were grouped as follows; The examined tail lengths were divided into 
3 groups (Short, Medium, Long) by Herskin et al. : Kruskal-Wallis one-way ANOVA test and Pearson chi-squared test 
were used.  

Results  
The results showed that 4.3% of total 1,000 tails had bitten injuries. Number of the Short was 170 and mean tail length 
was 6.4 cm. Eight pigs (4.7%) appeared to be injured. That of the Medium was 694 and mean length was 11.1 cm. 
Twenty-nine pigs (4.2%) appeared to be injured. That of the Long was 136 and mean length was 17.8 cm. Six pigs (4.4%) 
appeared to be injured. But the percentage of tail injury was not different among the three groups. And there was no 
significant association between the tail length and the tail biting injury. There was no difference in mean tail length among 
3 provinces. In Province A (600 pigs) 13 pigs (2.2%) were injured. Its mean tail length was 11.3 cm. In Province B (250 
pigs) 14 pigs (5.6%) were injured. Its mean length was 10.8 cm. In Province C (150 pigs), 16 pgs (10.7%) were injured. 
Its mean length was 11.3 cm. But there was significant association between provinces and the tail biting injury 
(P-value<0.001).  

Conclusion  
The results indicate that the occurrence of tail biting was not affected by docked tail length, and show outbreak of tail 
biting might be affected by housing systems and management practices of pig farms in Korea.  

Keywords: tail biting 
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Milk yield and milk compositions in Danish Landrace x Yorkshire crossbred sows in 
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Introduction  
Sow milk is the main source of nutrients for the suckling piglet. Sow nutrition around farrowing and during lactation is 
associated with their milk production. The objective of the present study was to determine milk yield (MY) and milk 
composition in Danish Landrace x Yorkshire crossbred sows in commercial swine herd in Thailand in relation with backfat 
(BF) thickness before farrowing and sow parity.  

Materials and Methods  
A total of 113 milk samples from 101 sows were included. The mean temperature and humidity in this area were 29.7ºC 
and 76%, respectively. The piglets were weight at day 3, 10 and 17 of lactation by electronic digital balance for estimating 
MY of the sows using the formula published by Hansen et al. (2012). Milk were collected at day 3, 10 and 17 of lactation 
for evaluating milk composition using MilkoScan® FT2. The BF were measured before farrowing and were classified into 
two groups: low (<12 mm) and normal (12 mm). Sows were classified according to parity number into 2 groups: 
primiparous (n = 23) and multiparous (parity 2-6, n = 51). 

Results  
On average, the MY of sows from day 3 to 10 (D3-10) and day 10 to 17 (D10-17) were 10.22.5 and 12.62.5 kg/day, 
respectively. The sow milk contained 7.2% protein, 6.2% fat, 4.5% lactose and 19.5% dry matter. The MY D3-10 was 
higher in normal BF than in low BF sows (10.6 vs 8.9 kg/day, P=0.006), but did not differ D10-17 (P>0.05). The MY D3-10 
was numerically higher in multiparous sows than in primiparous sows (10.3 vs 9.3 kg/day, P=0.112). In primiparous sows, 
the MY D3-10 was numerically higher in normal BF compared with low BF sows (10.4 vs 8.2 kg/day, P=0.153). Milk 
protein was higher in normal BF than in low BF sows (8.5% vs 6.4 %, P=0.016). Milk lactose was lower in normal BF than 
in low BF sows (4.2% vs 4.6 %, P=0.039). 

Conclusion 
In conclusion, low BF before farrowing decreased milk production from day 3 to 10 and changed milk composition in 
Danish Landrace x Yorkshire crossbred sows in tropical climates.  

Keywords: backfat, milk composition, Danish sows, milk yield 
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Expression of mucin in the mucosal surface of normal lungs 4-week-old pigs 
 
ChungHyun Kim, Jongwan Kim* 
Animal and Plant Qurantine Agency 
*Corresponding Author: biontics@mail.go.kr 
 

Introduction 
Mucins are synthesized by secretory epithelial cells as membrane bound or secreted products and covered the airway 
luminal surface to protect the epithelial surfaces against injurious agents that can disturb epithelial integrity. Although the 
mucin expression was well characterized in human lower respiratory tract, no one has reported expression of mucins in 
porcine lower respiratory tract. Therefore, several secreted (MUC2, MUC5AC, and MUC5B) and membrane-anchored 
(MUC1 and MUC4) mucins were selected to characterize the expression profile of mucins in porcine normal lower 
respiratory tract by immunohistochemistry.  

Materials and Methods  
Ten 4-week-old conventional pigs were used in this study obtained from 5 farms. Image analysis was performed to 
determine the average MUC-positive area in small bronchi, bronchioles, respiratory bronchioles and interalveolar septa, 
which were selected on the basis of a diameter between 250 and 350 nm. Analysis of variance (ANOVA) and Bonferroni 
t-test were used to compare the immunohistochemical staining. 

Results  
These examined 5 MUCs binding pattern is identical or similar to respiratory epithelium in conventional pig. Among the 
lower respiratory tracts, immunoactivity of MUC2 (P<0.001), MUC4 (P<0.003), MUC5AC (P<0.001) and MUC5B 
(P<0.009) are highly expressed in bronchiole, while MUC1 is highest expressed in small bronchi (P<0.001). In the small 
bronchi, immunoactivity of MUC1 and MUC2 have significantly intense staining compared with MUC4, MUC5AC, and 
MUC5B (P<0.045). In the bronchiole, immunoactivity of MUC2 is greatest among 5MUCs, while the rest of MUCs (MUC1, 
MUC5AC, and MUC5B) is no significant difference (P>0.399). In the respiratory bronchiole, immunoactivity of MUC2 and 
MUC5AC have significantly weak staining compared with small bronchi and bronchiole (P<0.05). 

Conclusion 
The present study has demonstrated that the expression of 5 mucins is complex and gives distinctly different patterns 
throughout the porcine respiratory tract. In this study, MUC2, MUC5AC, and MUC5B showed intense expression in lower 
respiratory tract. These widely expressed mucins are the large gel forming secreted mucins that are synthesized and 
secreted specifically by goblet cells and form the gel that covers and protects mucosal surfaces.  

Keywords: mucin, immunohistochemistr, lung 
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Introduction 
This case report describes acute mortality of over 300 piglets in a 3200 sow farm. Cases occurred at 5 to 10 weeks of 
age in a barn with 10.000 weaned piglets. The animals were found dead early in the morning, spread across the units. No 
visible health problems were seen in the other animals, which were active and had a good appetite.  

Materials and Methods 
A differential diagnosis was quickly established: acute poisoning by environmental gases, water or feed, or an infectious 
disease. Necropsies of 5 dead piglets were performed by the Dutch Animal Health Service to establish the cause of death. 
Air quality was measured (Impact pro M3: NH3, O2, CO2 and H2S) and feed samples were taken and water was tested for 
nitrate (Merckoquant test strip)  

Results 
Firstly, poisoning by gases was excluded as a cause of death (NH3 10-12 ppm, O2 20%, CO2 0.1% and H2S 0.0%). 
Necropsy findings were in line with a nitrate intoxication: chocolate brown coloration of the blood and methemoglobin 
concentrations of 28%. Nitrate poisoning was confirmed by the presence of nitrate in the drinking water (test strip; >1 
mg/ml). Laboratory analysis of the drinking water showed slight elevated levels of nitrate (0 mg/l - 0.37 mg/l). Based on 
these findings it was decided not to analyze the feed.  

Conclusion 
Cause of mortality was proven due to nitrate intoxication. Further investigation revealed contamination of the drinking 
water with waste from the air washer. Due to occasionally negative pressure in the drinking water system at times of large 
water demands (e.g. cleaning of the units), waste water could be sucked into the drinking water system. The occasional 
flow back of waste water can explain the variable nitrate contents of the different water samples and the relative low 
morbidity of nitrate intoxication. To prevent future nitrate poisoning, an extra valve was installed between the drinking 
water system and the air washer: Prevention works!  

Keywords: Nitrate poisoning, piglets, air washer, methemoglobin, intoxication 
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Intoxication by the interaction between salinomycin and tiamulin in replacement females 
 
Carlos Zuluaga*1, Eduardo Vargas2, Ricardo Piñeros3, Raul Gonzalez1 
1 Cargill LATAM Norte 
2 CEVA Animal Health Colombia 
3 Corporacin Patologa Veterinaria 
*Corresponding Author: carlos_zuluaga@cargill.com 
 

Introduction  
The aim of this work was documented interaction between Salinomycin and Tiamulin.  

Materials and Methods  
The death of two replacement females (RF) was reported, at the time of death they had 161 and 180 days of age 
respectively. A group of RF showed decay, falls of the posterior train, inappetence, tremors, dyspnea and shrieks. 3 RF 
were sacrificed and samples were taken for histopathology, as well as blood samples for evaluation of enzymes as 
Creatinine Kinase (CK) and Aspartate amino transferase (AST). Due to the nervous signs, 15 sera were performed by 
Aujeszki's disease (PRVg1) and PRRS (Idexx X3). Feed batches samples were taken in order to performed toxicologic 
tests. The histopathology showed in striated muscle, acute Zenker necrosis, characterized by whit segmental 
sarcoplasmic hyalinization, swelling and edema of the perimysium, accompanied by mild infiltration of macrophago 
between the myofibers, dysplastic changes of cardiac myofibers, characterized by increased nuclear activity of cardiac 
fibers (density of nuclei), accompanied by slight hypertrophic changes of the myofibers. The CK values were high 2,095 
U/L - reference valuaes (196-333 U/L) and AST presented supremely high values with respect to the reference values 
(32-64 U / L). These values ranged from 128 to 5,540 U / L. The blood samples performed for PRVg1 and PRRSV were 
Negative. In feed was found Monovalent Ionophores (The batch was contaminated with Broilers food (12 ppm of 
Salinomycin per ton) by manufactured mistake) and RF´s food had Tiamuline 10% (200 ppm per ton) in order to control 
respiratory diseases. 

Results 
After obtained all evidence final diagnosis was intoxication by Salinomycin and Tiamuline and the source of problem was 
cross contamination between 2 kind of food for 2 different species and failures in quality controls from manufacturer. This 
is one of the most common ways to find poisoning in pigs. The Tiamulin reduces metabolic degradation and delays the 
excretion of certain carboxylic ionophore polyethers as Monensin, Salinomycin, etc hence Tiamulin and Salinomycin are 
incompatibles and cause mortality in pigs.  

Keywords: salinomycin, intoxication, incompatibility, tiamuline, incompatibility 
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Introduction  
Vaccination against porcine circovirus type 2 (PCV2) belongs to good pig farming practice. Hence, finishers are interested 
about PCV2 protective immune responses of weaners from suppliers. We validated whether humoral immune responses 
may be measured simply by using the fluid of the castrate byproduct, the testes, instead of blood serum. As a proof of 
concept, we verified the PCV2 sow vaccination status by measuring PCV2-specific IgG antibodies in serum and testicular 
tissue fluid from male progeny.  

Materials and Methods  
Twelve randomly selected sows were vaccinated on day 65 (± 2 days) and on 80-85th gestation day with 2 ml of Circovac® 
(Merial SA, Lyon, France). Ten control sows were adjuvants only injected. Two mL blood of their male progeny was 
collected immediately after castration at day 7. Testes were subjected to three -20°C freeze-thaw cycles and supernatant 
was tested. PCV2-specific IgG antibodies were measured from serum and testicular fluid using SERELISA® PCV2 Ab 
Mono Blocking System, Zoetis.  

Results  
Anti-PCV2-IgGs in serum and testicular tissue fluid of 58 male, from vaccinated and 53 piglets from control sows were 
significantly different (P<0.001). The median serum and testicular fluid titer of progeny from vaccinated sows were 9,362 EU 
(774- 6,844 EU) and 4,022 EU (185-24,327 EU) compared to 247 EU (18-5,584 EU) and 354 EU (0-2,218 EU) from the 
controls, respectively. The correlation coefficient (rs) between the antibody titers in serum and testicular tissue fluid was 
0.93 (P<0.001). At least 5 randomly collected piglets from different litters must be tested to allow confirmation with 98% 
reliability that vaccination of the sows had taken place.  

Conclusion  
Measuring IgG titers from progeny testicular tissue fluid seems advantageous because of simplifying procedures for 
monitoring status of sow vaccination or to detect deficiencies in vaccination management as well as to verify colostral 
antibody transfer.  

Keywords: testic. tissue fluid, monitoring, castration, PCV2 antibodies 
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Evaluation of chlorine dioxide virucidal efficacy against PEDV, PRRSV, SVA and AIV 
 
Qi Chen1, Julian N. Rosenberg2, Douwe F. Mason2, Phillip C. Gauger*1 
1 Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, Iowa State 
University, Ames, IA 
2 The Sabre Companies, Slingerlands, NY, USA 
*Corresponding Author: pcgauger@iastate.edu 
 

Introduction  
Chlorine dioxide (ClO2) is a terminal, no-rinse sanitizer that is widely used to decontaminate livestock and food 
processing facilities with no residual toxicity. Here, the virucidal efficacy of liquid DiKlor® ClO2 was evaluated in vitro 
against four porcine viruses: PEDV, PRRSV, senecavirus A (SVA) and avian influenza A virus (AIV).  

Materials and Methods  
Concentrations of PEDV (USA/IL19338/2013 strain P19), PRRSV (VR2385 strain, P10), SVA (USA/SD41901/15, P9), 
and AIV (LPAIV H5N2, P3) cell culture isolates were adjusted to 105, 105, 107, and 104 TCID50/mL, respectively, in 
serum-free media. ClO2 was prepared immediately prior to treatment to avoid prolonged exposure to light. Each 
concentration of ClO2 was mixed rapidly with each virus or control media at 1:1 volume ratio to achieve final 
concentrations of 5, 100, or 200 ppm ClO2. The mixtures were incubated at 22  for either 30 or 60 seconds (s) prior to 
neutralizing the ClO2. After treatment, all replicates were titrated in appropriate cell culture and stained with an IFA assay 
for detection.  

Results  
The 200 ppm ClO2 treatment reduced PEDV titer by 3.4-log10 in 30s and 4.5-log10 in 60s. Both 100 and 200 ppm ClO2 
inactivated at least 2.8-log10 PRRSV in 60s, which was the limit of detection for the PRRSV titration. At 100 and 200 ppm, 
ClO2 inactivated 4.8-log10 and at least 6.6-log10 SVA in 60s, respectively. A 2.1-log10 reduction was observed with AIV at 
100 ppm, and at least a 3.8-log10 reduction was achieved at 200 ppm after 60s. The virucidal efficacy of ClO2 against 
SVA and AIV could only be assessed to 6.6-log10 and 3.8-log10, respectively, due to the limit of detection. With 5 ppm 
ClO2 treatment, virus titer reduction did not exceed 1.1-log10 at either 30 or 60s contact times for any virus.  

Conclusion  
In vitro treatment with liquid DiKlor® ClO2 at 200 ppm achieved virucidal efficacy against various porcine viruses (PEDV, 
PRRSV, SVA, and AIV) with a short 60s contact time. Notable virus inactivation was also observed with 100 ppm ClO2 at 
60s. Together, these results suggest that ClO2 is a safe, effective environmental disinfectant for swine facilities against 
major porcine viruses.  

Keywords: porcine, chlorine dioxide, virucidal, virus 
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Introduction  
Vaccination against bacterial diseases is a way to reduce antimicrobial use in the pig industry. Porcine colibacillosis 
caused by enterotoxigenic Escherichia coli (ETEC) is the most common enteric disease in the neonatal and nursery 
periods. Litterguard® LT-C is a combination parenteral vaccine containing virulence proteins belonging to ETEC and 
Clostridium perfringens for use in sows but targeting diarrhea reduction in their offspring. The objectives of this study 
were to determine the levels of specific immunoglobulin (IgG) to ETEC in sow serum and colostrum after LitterGuard® 
LT-C vaccination and to evaluate the reduction of fecal ETEC in sows and neonatal pigs.  

Materials and Methods  
A total of five pig farms were included where performed under the control of Department of Livestock Development, 
Thailand. LitterGuard® LT-C was injected intramuscularly to 69 sows 4 and 2 weeks before farrowing and 58 sows 
without vaccination were used as negative control. An in-house enzyme-linked immunosorbent assay (ELISA) was 
developed, standardized and used for specific IgG measurement in both serum and colostrum samples collected within 
48 hours after farrowing. In addition, 127 feces samples (93 from sows and 34 from piglets) were collected for bacterial 
identification and detection of the proteins representing pathogenic E. coli by multiplex PCR (K88, K99, F4, LTb and 
987P). The level of specific antibody to ETEC was higher in the colostrum of vaccinated sows and serum of vaccinated 
sows and piglets than those of the control group (P<0.05).  

Results  
In the vaccinated group, the genes encoding K88, K99, LTb and F41 were found in 14.49 C 23.19% of E. coli isolates. 
While, genes; 987P, K88, F41, LTb and K99 were highly found at a higher incidence in E. coli isolated from the 
unvaccinated group (39.63-50%) (P<0.05). After vaccination, an overflow of specific serum antibody to colostrum is 
presumed to be the source of passive immunity that reduces gut pathogens in piglets. 

Conclusion  
In conclusion, use of LitterGuard® LT-C vaccination was able to increase the level of specific antibody to ETEC which led 
to a reduction in ETEC incidence.  

Keywords: enterotoxigenic Escherichia coli, in-house enzyme-linked immunosorbent assay, multiplex PCR, LitterGuard® 
LT-C vaccination, pigs 
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Conjunctivitis in North American swine breeding herds 
 
Andrea N Pitkin*, Maria Jose Clavijo 
PIC North America 
*Corresponding Author: andrea.pitkin@genusplc.com 
 

Introduction 
Beginning in May 2016, various swine production units reported to PIC Health Assurance an increased prevalence of pigs 
with mild to severe conjunctivitis. 

Materials and Methods 
An outbreak investigation template was created with the following case definition: any group of breeding gilts that exhibit 
a prevalence of 2% or greater of animals with severe conjunctivitis defined as extensive, bilateral inflammation of the 
ocular, palpebral, and nictitans conjunctiva with or without discharge and/or increased tear production. In total, 20 cases 
have been investigated, predominantly in Large White multiplication herds. Sites have ranged from sow units, gilt 
developer and wean to finish sites. Various ages have been reported with clinical signs, ranging from 4-26 weeks of age. 
Diagnostics have been focused on known conjunctivitis inducing pathogens and sampling by swabbing the conjunctiva. 
Both clinical and non-clinical pigs were sampled from affected farms. Non-affected farms were sampled for negative 
control comparison testing. Survey data was collected from each case to identify potential risk factors. Data collection 
encompassed 12 affected and 5 non-affected farms across 16 veterinarians with 502 PCR tests and 178 individual 
cultures. Numerous bacterial isolates have been identified on conjunctival culture from clinical, non-clinical contact pigs 
and controls. Consistently, both M. hyorhinis (Mhr) and C. suis have been detected by PCR. 

Results 
PCR diagnostics from clinical pigs resulted in 52/82 positive for Mhr and 77/83 for C. suis. PCR testing from non-clinical 
contact pigs showed 22/35 Mhr and 31/35 C. suis positive. Mhr was not found by PCR in non-affected control farms 
sampled however, C. suis was detected by PCR in 25 of 48 control pigs sampled. No novel agents have been detected 
thus far. Successful treatment strategies include oral antibiotics, anti-inflammatories and eye washes or sprays. All of the 
20 cases have seen a reduction in prevalence over time.  

Conclusion 
Survey results from affected sites have shown the following common factors: gilts 80-150 lbs, compromised immune 
status, poor air quality, increased stocking density, new stockings and/or rollovers. Future studies should focus on risk 
factors that can promote the incidence of conjunctivitis within a population of pigs, in addition to potential pathogen 
characterization with metagenomic sequencing.  

Keywords: conjunctivitis, breeding herds 
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Introduction 
Claw lesions are one of major causes of lameness in sows. This survey investigated prevalence of sow claw lesions in 
Korean farms according to crate, species and parity. Lesions of claw were classified into horizontal and vertical cracks of 
claws, and lengths of claw and dew claws.  

Materials and Methods 
This study was conducted for a year on sows in a total of 8 farms with 4 breeding farms and 4 regular farms, and the 
subjects were total of 684 sows, which were 263 Yorkshire, 95 Landrace, and 326 F1 crossbred sows. Scores were 
assigned on 0, 1, 2, and 3, depending on the severity of the lesions. The farrowing crates were classified into tri-bar and 
punched plastic structures, and the sows by parity were classified into 1 to 2, 3 to 4, and more than 5 sows.  

Results 
The incidence of the claw lesions was higher in the sows bred in the punched-plastic crates than those bred in the tri-bar 
crates; in terms of breed, it was higher in the Yorkshire sows than in the Landrace ones. Incidence of F1 sows in the 
punched-plastic crates was higher than Yorkshire sows in the punched-plastic crates. As for incidence by claw lesion, the 
differences in the length of dew claws was found high in the F1 sows bred in the punched plastic crates, while the 
incidence of horizontal claw cracks was high in the Yorkshire sows bred in the punched plastic crates and the Yorkshire 
and Landrace sows bred in the tri-bar crates. F1 sows bred in the punched plastic crates exhibited the highest in the 
length of dew claws, while the Yorkshire sows bred in the punched plastic crates and the Yorkshire and Landrace sows 
bred in the tri-bar crates showed the highest in horizontal claw cracks. Parity 3~4 F1 sows in the punched plastic crates 
had the highest rate of claw lesions. Incidence of Yorkshire sows in the punched plastic crates and tri-bar crates had 
increased with parity. Incidence of Landrace sows was the lowest when parity 3~4, and the highest when parity 5-8.  

Keywords: claw lesions, claw, lesions, economic, Korea 
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Strategies to manage body weight variation on a farrow-to-finish Irish pig farm 
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Laura Boyle1, Edgar Garcia Manzanilla1 
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Ireland 
2 School of Veterinary Medicine, University College Dublin, Dublin, Ireland 
3 Department of Animal Biosciences, University of Guelph, Canada 
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*Corresponding Author: julia.calderondiaz@teagasc.ie 
 

Introduction 
“All-in/all-out” (AIAO) not only improves pig growth performance but is a critical management strategy to prevent 
circulation of diseases between different age groups. Assuming that pig farms are designed to facilitate AIAO, the 
decision as to whether it is applied lies largely with the stockpeople and it is influenced by the different strategies they 
employ to manage weight variation in pigs.  

Materials and Methods 
The aim of this study was to identify strategies to manage body weight (BW) variation of grow-finisher pigs in a 
farrow-to-finish system. This was an observational study whereby pigs were managed as per usual practice on the farm. 
Pigs (n = 1, 096; 1, 047 pigs born within 1 wk+49 pigs born 1 wk later) originated from a commercial farm with a 
self-declared AIAO policy. Pigs were individually tagged and their location on the farm was recorded on a weekly basis. 
Pigs were retrospectively classified into 6 cohorts according to the time spent in each production stage. 91% of pigs were 
weaned at 28 d of age, re-graded by size and divided into 3 cohorts: cohort 1a-largest pigs; cohort 1b - medium pigs and 
cohort 1c-smaller pigs that moved to the next production stage 1 wk later. Other cohorts included cohort 2–pigs born 1 wk 
later and weaned at 21 d; cohort 3–pigs weaned at 35 d and cohort 4–pigs weaned at 49 d.  

Results  
Four strategies to manage BW variation were identified: 1) early weaning (5% of pigs), 2) late weaning (4% of pigs), 3) 
re-grading pens by BW (91% of pigs) and 4) delayed movement of smaller pigs to the next production stage (~12% of 
pigs).  

Conclusion 
Clearly management of natural BW variation poses a challenge for the implementation of a strict AIAO policy in 
farrow-to-finish farms. Thus, we propose the implementation of an ‘all-forward’ policy (i.e. no pig is left behind from 
stage-to-stage) thereby minimising disease transfer and improving performance. The challenge of variation in BW 
between pigs in the same group can then be addressed at sale through split marketing.  

Keywords: all-in/all-out, animal movements, body weight variation, pigs 
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Introduction 
External biosecurity (EB) describes management measures for the prevention of pathogens entering a farm whereas 
internal biosecurity (IB) refers to the prevention of pathogen transmission within the farm. The present study aimed to 
evaluate the quality of on-farm biosecurity in fattening units using a risk-based scoring system (Biocheck. UGent). 
Moreover, the farm characteristics from the same farms were collected and linked with the biosecurity scores.  

Materials and Methods 
Data from 171 fattening pig farms from four EU countries (UK, Finland, Poland, Belgium) were collected between 
February and November 2016. Biosecurity data: The questionnaire (115 questions) was split in two categories: EB and IB. 
Scores ranged from 0 (no measures) to 100 (presence of all biosecurity measures). Farm data: number of fattening pigs 
(FP) places, years of experience in keeping pigs (YE), and the type (farrow-to-finish, nursery, finishing) of farm (TF). 
Correlations between EB and IB scores were measured. Linear mixed models were employed to identify significant 
associations between the biosecurity and farm data. Country level was included as a fixed effect.  

Results 
The EB scores were: country A: 63.4 (SD 7.39), country B: 68.6 (SD 9.98), country C: 65,5 (SD 5.04) and country D: 73,9 
(SD 7.49). The IB scores were: country A: 53.4 (SD 10.47), country B: 46.7 (SD 12.26), country C: 80,4 (SD 7.95) and 
country D: 61,8 (SD 14.38). Farm data: The mean FP values were 1871 (A), 771 (B), 568 (C) and 2071 (D). The mean YE 
were 25 (A), 24 (B), 15 (C), 32 (D). Over all countries, there was a low correlation (Pearson’s rho 0.18 at p<0.05) between 
EB and IB scores. Both for EB and IB, no significant associations were found between biosecurity scores and farm 
characteristics: EB-FP (P = 0.25), EB-YE (P = 0.19), EB-TF (P = 0.30), IB-FP (P = 0.14), IB-YE (P = 0.81) and IB-TF (P = 
0.3). The effect of country was found to be significant in all tested models.  

Conclusion 
On average, EB scores were higher than IB scores, which confirm previous studies. Yet, in fattening pig herds EB scores 
correlate little with IB scores which is in contrast to results obtained from farrow to finish herds.  

Keywords: biosecurity, fattening pig farms, farm management 
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Management changes combined with vaccination controlled PRRS problems in 4000 sow 
breeding herd farm 
 
Boonmee Kongsengmaung1, Worawat Meteeworakij*1, Suraphan Boonyawatana*2 
1 The International Technical and Academic Center of Vet Product Group, Bangkok, Thailand 
2 Intervet (Thailand) Ltd., Bangkok, Thailand 
*Corresponding Author: suraphan.boonyawatana@merck.com 
 

Introduction 
Porcine Reproductive and Respiratory Syndrome (PRRS) causes poor pig performance and major economic losses in 
the swine industry. Vaccination combined with proper management is an effective control strategy. This study evaluated 
performance improvement after 18 months of implementation of PRRS Type I vaccination and management changes.  

Materials and Methods 
This study was done in a 4,000 sow herd that sells piglets at 12 week of age. At the start, the PRRS status of the farm 
was Positive Unstable based on clinical observations and serology. The implemented intervention focused on six areas: 
Reduced PRRS vaccine spread by replacing a Type II vaccine with Porcilis® PRRS, strict biosecurity, proper gilt 
acclimatization, rearranged pig flow management from insemination batch to end of nursery, improved feed and water 
quality, and house and environment sanitation. Following implementation of the management changes, PRRS serological 
profile, farrowing and nursery performance were used to measure farm improvement.  

Results 
Eighteen (18) Months after initiation of intervention, all parameters were improved. Serology results were more consistent 
in sows and seroconversion was not show in nursery. Farrowing rate was improved from 83.5 to 88.7. Pigs weaned per 
sow per year increased from 20.2 to 21.3. Nursery loss was reduced from 7.2 to 0.56 percent and nursery ADG increased 
from 248 to 297 gram.  

Conclusion 
Good management focused on six areas including appropriate PRRS vaccination can reduce PRRS problem and 
improve farm performance. This is another example to show that implementation of Porcilis PRRS vaccination, together 
with management changes, can be beneficial in PRRS type II endemic regions.  

Keywords: management, vaccine, PRRS control 
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Introduction 
Many strategies have been described to control/eradicate Mhp like herd closure, general medication, depop-repop, 
among others. The study aimed to demonstrate how the knowledge of epidemiologic events of Mhp (Infection ChainTM 
concept) can lead to a systematic approach to control Mhp.  

Materials and Methods 
A 5,500 multisite sow farm in Jalisco, Mexico was closed as part of a Mhp eradication program. Before closing the site 
the prevalence of Mhp was 20%. The control program consisted of herd closure, vaccination and strategic medication. 
The farm didn´t receive replacement gilts for 224 days, and the sow farm was parenterally medicated at day 0 and prior to 
the farm´s reopening at day 220 (Tulathromycin in gilts and Enrofloxacin in sows). The gilts were vaccinated at 21 and 
128 days of age with one dose of Ingelvac MycoFLEX® each. Sows were mass vaccinated with Ingelvac MycoFLEX® 
every 6 months starting at day 0. Once the closure program ended, the farm received Mhp naïve gilts, and a program 
was implemented to monitor the success of the project: 30 naive gilts each from different batches, were selected and 
tested monthly by laryngeal swabs over a period of 4 months with the last 2 samplings based on a stochastic model, with 
a confidence level of 95% and a prevalence of 3%.  

Results 
Using laryngeal swabs as a highly sensitive technique for Mhp detection together with a sample size based on a high 
level of confidence and a low prevalence, Mhp was not detected in the gilts that were introduced into the sow herd after 
the farm had reopened.  

Conclusion 
The key to reducing the Mhp excretion and stabilizing the sow herd consisted in herd closure for more than 220 days with 
a strategic timing of vaccination and medication. The infection ChainTM concept allows producers and veterinarians to 
establish effective strategies for the prevention, control and eradication of Mhp as well as other pathogens. The project´s 
final goal is the eradication of Mhp from the production system, as well as maintaining the stability with a high level of 
biosecurity.  

Keywords: Mycoplasma hyopneumoniae, laringeal swab, herd closure 
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Adaptation of the Dutch IKB disinfection control system in poultry to pig stables in Germany 
 
Hendrik Nienhoff*1, Ines Spiekermeier1, Hubert Gerhardy2 
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2 Marketing Service Gerhardy, Garbsen, Germany 
*Corresponding Author: Hendrik.Nienhoff@lwk-niedersachsen.de 
 

Introduction  
Evaluating the success of cleaning and disinfection in stables is difficult. Sampling is usually done with agar plates. Dutch 
IKB Kip has developed a scheme for unification of sampling and benchmarking for poultry stables. Aim of the present 
study was to develop a sampling scheme for pig stables as a tool for comparison of cleaning and disinfection (timeline, 
stables, farms).  

Materials and Methods  
On 9 farms, 13 stables the success of cleaning and disinfection was checked. Sample collection was done using the TSA 
contact plates (EN ISO 9308-1:2000) by surface contact and the modified IKB Kip. Overall 10 samples were taken per 
stable - two from the floor, two from pen lining, two from ventilation flaps, two from trough and two from the compartment 
wall. The plates were analysed by the LVL-Lab in Lohne. A colony-count was performed. The results were transformed 
into a scoring system (0-3). Single results of samples were added and divided by the number of samples per stable. The 
evaluation was (similar to the IKB Kip): �1.5 good, >1.5-<3.0 medium, second disinfection needed and 3.0 poor, second 
cleaning, disinfection and control needed.  

Results  
The 13 stables had scores between 0.8 and 2.7. Mean was at 1.57. The average score of 5 stables was higher than 1.5 
and an extra disinfection was recommended. Comparing the sampling locations the floor and the trough had the highest 
scores in all stables. One farm performed a second warm cleaning and an additional disinfection. Single scores of floor 
and trough were lower afterwards, medium score was higher.  

Conclusion  
Measuring the effect of cleaning and disinfection in pig stables is possible as described. “Problem-cites” can be detected. 
Investigations can be conducted by farmers, advisors or vets. Comparison of timeline, stables or farms is possible. 
Further investigations are needed.  

Keywords: disinfection, control, stable, IKB 
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Introduction 
Good management of the reproduction and ultrasound diagnostic of gravidity represent key activities of preventing the 
pseudopregnant swine (false pregnancy).  

Materials and Methods 
This study has been conducted in period from January until October of 2017, 112 heads were included from four 
housholds, of which three are from Vojvodina and one from Republic of Srpska, and 1400 heads from big farm with 
intensive swine production in Vojvodina. Reproductive efficiency were analysed and the most common reproductive 
disorders in the housholds were identifiyed, afterwards it was compared to data from intensive producting farm.  

Results  
There is significant difference in reproductiv utility of female pigs and gilts in big and small reproducting sistems. The 
most common reproductive pathology in small producting sistem are: repeat breeder (16%), anestrus (8%), 
pseudopregnant (false pregnancy) (3%) and abortus (3%). The most common reproductive pathology in big producting 
sistems are: repea� breeder (5.3%), anestrus (4.6%), pseudopregnant (false pregnancy) (1.5%) and abortus (0.8%).  

Keywords: reproduction, postinseminative anaestria, female pigs 
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Sample to positive (S/P) antibody ratio of 4 porcine respiratory diseases in pigs from 3 age 
groups in a farrow-to-finish commercial Irish pig farm 
 
Rose Fitzgerald*1, Julia A Cálderon Díaz2, Alessia Diana2,4, Edgar G Manzanilla2, John P Moriarty3, Pamela Kelly4, Hugh 
McGlynn1, Helen O'Shea1 
1 Bio-Explore, Department of Biological Sciences, Cork Institute of Technology, Rossa Avenue, Bishopstown, Co. Cork, 
Ireland 
2 Pig Development Department, Teagasc Grassland Research and Innovation Centre, Moorepark, Fermoy, Co. Cork, 
Ireland. 
3 Central Veterinary Research Laboratory, Department of Agriculture, Food and the Marine Laboratories, Backweston, 
Celbridge, Co. Kildare, Ireland. 
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Introduction 
The aim of the study was to investigate the association between production flow and the sample to positive (S/P) 
antibody ratio of 4 porcine respiratory diseases.  

Materials and Methods 
Pigs (n=1016) born within 1 wk were followed from birth to slaughter on a farrow-to-finish commercial farm. The farm was 
positive for A. pleuropneumonia (APP), positive and vaccinated against M. hyopneumoniae (Mhyo), and Swine Influenza 
Virus (SIV) and negative for PRRS. At 24 wks, 824 pigs were slaughtered and samples collected. Serology analysis for 
APP, Mhyo and SIV was performed using IDEXX ELISA kits. Pigs were retrospectively classified into 3 production flows. 
Flow 1 (F1; i.e. pigs that followed the normal production flow; 8 wks in nursery, 4 wks in grower and 8 wks in finisher 
stages), flow 2 (F2; i.e. pigs delayed 1 wk) and flow 3 (F3; i.e. pigs delayed >1 wk). Flows were matched by parity and 
birth weight and a nested case control design was used, yielding a final data set of 120, 60 and 60 pigs in F1, F2 and F3, 
respectively.  

Results  
Data were analysed using univariable linear models with flow as fixed effect. APP S/P values were lower in F1 
(0.76±0.03: P<0.05) than in F2 (0.91±0.05) and F3 (1.01±0.05). SIV S/P values were higher in F1 (0.69±0.02: P<0.05) 
than in F2 (0.58±0.03) and F3 (0.57±0.03). There was no difference for APP and SIV S/P between F2 and F3 (P>0.05). 
Mhyo S/P did not differ between flows (P>0.05). However, all flows returned elevated antibody responses that were 
considerably beyond the IDEXX ELISA kits S/P cut-off values for APP (i.e. �0.5) and Mhyo (i.e. >0.4; S/P values range 
1.97 to 2.07). F1 pigs were the fastest growing and moved in a timely manner through the production stages and thus, 
contrary to the other flows, were never in contact with animals from different batches. F2 and F3 pigs progressed through 
environments previously occupied by F1 animals, suggesting pathogen transmission between the flows.  

Keywords: Actinobacillus pleuropneumonia, Mycoplasma hyopneumoniae, swine influenza, porcine reproductive and 
respiratory syndrome, respiratory disease  
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clinical signs 
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Introduction 
Sarcoptic mange is a common problem of Chinese local breed pig farms and can be associated with decreased herd 
performance. This case reports the impact of the implementation of a sarcoptic mange control program using IVOMEC® 
on a herd of Chinese local organic black pigs suffering from severe sarcoptic mange.  

Materials and Methods 
On a one-site pig farm located in Huimingshan (Anhui), sarcoptic mange was diagnosed by mite detection in ear 
scrapings and pruritus behaviors. A total of 241 5-week-old weaned piglets of two sequential batches were monitored. 
Batch 1 was left untreated. Batch 2 was transferred to same unit after batch 1 pigs moved out and was treated with 
IVOMEC® premix. IVOMEC Premix was mixed with the nursery feed in order to ensure the administration of 100mcg/kg 
bw/day for seven consecutive days. Rubbing index 4 weeks post-treatment as well as daily feed intake and growth were 
compared between batches. Dermatitis score was assessed at slaughter. A comprehensive sarcoptic mange control 
program was then implemented: farrowing sows and weaners were treated with IVOMEC at 1ml/33kg bodyweight; other 
breeding pigs and growing pigs were feed-medicated with IVOMEC premix for seven consecutive days. Production data 
of the herd was monitored.  

Results 
Compared to batch 1, pigs showed in batch 2 four weeks post-treatment: abolished pruritus (Rubbing index 0 vs 1.11), 
+25g daily bodyweight gain, -0.18 feed conversion ratio during the nursery phase and decreased dermatitis index (0.42 
vs 1.91, P<0.01) at slaughter. Return of Investment based on feed savings in the nursery phase was 2.24. Six month 
after the implementation of the comprehensive control program, sow feed consumption and repeat rate were reduced by 
5% and 4.55%, respectively. Pigs per sow per year were expected to increase by 1.34. Growth performance of the pig 
flow significantly increased (P<0.05). Hide and skin quality visually improved.  

Conclusion 
Under the condition of the study, the implementation of a mange control program with IVOMEC® abolished clinical 
expression of sarcoptic mange and contributed to farm performance improvement. Furthermore, for this farm produces 
high-quality organic pork for METRO supermarket, improvement on skin and coat could bring extra economic benefit.  

Keywords: mange, ivermectin, mange control program, eradication 
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