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Pig viral diseases causing reproductive failure in Korea
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Introduction

There are many agents causing reproductive disorders
in swine. The agents can be roughly divided as biologic-
al infectious factors and non-infectious or environmental
disorders, which makes the diagnosis somewhat complic-
ated! Among those agents, it is known that various in-
fectious agents like virus and bacteria are frequently
associated with swine reproductive problems® ™ Howev-
er, few studies conceming swine reproductive failure
were reported in Korea’® The purpose of present paper
was designed to investigate the features of infectious vir-
al disease causing reproductive disorders in swine.

Materials and Methods

Specimens : The fetuses examined in this study were

collected from swine farms from 1988 to 1990. Each
sample was usually divided into two groups according to
days of gestation and the size of fetus. When the fetus
had crown-rump length more than 17cm, the thoracic
fluid was collected and treated at 56 C for 30 minutes
for serological diagnosis. At the same time, the samples
less than 17cm were directly examined for isolation of
virus. A total of 74 cases (114 fetuses) were examined for
reproductive failures.

Serologic examinations : A microtitration of virus
neutralization (VN) method was used for the detection of
antibody against Hog cholera virus (HCV), Pseudorabies
virus (PRV), Porcine enterovirus (SMEDI A-E) using
PK-15 cells, primary swine testicle cells and Encephalo-
myocarditis virus (EMCV) using BHK-21 cells® ™!

Hemagglutination inhibition (HI) test was routinely
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used for diagnosis for Porcine parvovirus (PPV) and
Japanese encephalomyelitis virus (JEV) by the proce-
dlures described previously.'%*3

The presence of immunoglobulins from thoracic fluid
was detected by Agar gel precipitation (AGP) test using
Rabbit anti-porcine immunoglobulines according to stan-
dlard method.!*

Virus isolation . 10% of pooled ground suspension
from fetal organs was centrifuged at 1500g for 15 minute
and the supematant was inoculated into primary porcine
kidney, primary porcine testicle, PK-15 and BHK-21
cells. The inoculated cells were usually passaged three
times until being considered virus free.

A total of 24 separate case was tested for the presence
of viral agent. At the same time, 2-3 days old mice were
moculated through intracerebral route for isolation of
JEV and 2-3 weeks old mice through intraperitoneal for
EMCV.

Results

The results of examining separate 50 cases of aborted
litter that were more than 70 days of gestational age are
shown in Table 1. Serological diagnosis of viral infec-
tions were made in 28 of separate cases examined. The
viral infection of aborted samples were commonly turned
out to he PPV (16 litters) and EMCV (8 litters) fol-
lowed by JEV (7 litters), each 1 litter of HCV and PRV.

other hand, no case of positive reactions on Enterovirus
was detected. Although the exact diagnosis were not
made in all fetal cases, 44 from 50 cases, which reported
more than 70 days of gestation, showed the presence of
immunoglobulins in thoracic fluid, suggesting the cause
of reproductive failures came from other infectious agent
(Table 2). Since fetal abortions from EMCV infection
were not reported previously in this country, serological
survey against EMCV in adult swine was further per-
formed. The result showed that the prevalence of EMCV
in adult swine increased from 25% in 1987 to 54% in
1988 as indicated in Table 3. Attempts to isolate virus
from fetus specimens less than 17 cm were not rewarding

even after three times blind passages in tissue culture.
Discussion

The present study provides major virus infections
associated with reproductive failures in Korea Although
the exact. diagnosis was not possible in all cases of
aborted samples, the main viral infections were PPV,
JEV, EMCV, HCV, PRV and duel infections of PPV
and JEV or EMCV, JEV and EMCV. Compared with
the results of previous report®, the overall rate of viral in-
fections were rather high in this study.

Table 2. Detection of immunoglobulins from aborted fetuses
(crown-rump length more than 17 cm)

In addition, H activities against JEV and PPV were de- No of fetuses(%) :
tected in two cases. Antibodies against EMCV and JEV [mm“noglol?“ﬁns detected s
. I . -with virus infections 26
were found in two cases, and antibodies against EMCV —unka )
own etiology 18
and PPV were also noted in one case, indicating dual Immunoglobulins not detected 6(12)
infections of those viruses in the same litter. On the Total 50(100)
Table 1. Detection of antibodies from thoracic fluids of aborted specimens
Viruses tested Number of fetuses(Litter) Distribution of antibody titers Serological Method
Diagnosed‘ 1:2-1:8 1:16-1:64 >1:.64
PPV 25(16) 2 17 8 Hltest
EMCV 10( 8) 15 10 VNtest
JEV 11( 7) 2 9 Hltest
PRV n 1 VNtest
HCV 11 1 VNtest
Unknown 38(22)
Total 86(50) **

Criteria of infections judged from antibody titer in thoracic fluids of fetuses.

PPV :Hltiter(>8), JEV :Hltiter(>10). EMCV : VNtiter(>>16), HCV :VNtiter(>4).

PRV : VNtiter(>2).

** Dual infection : PPV and JEV(2), JEV and EMCV(2), PPV and EMCV(1).



Table 3. Distribution of neutralizing antibody against EMC virus in Korea

Years No of pigs Neutralizing antibody titers™ No of positives(%)
<1:8 1:16-1:64 >1:.128

1987 135 20 10 4 34(25)

1988 287 122 29 6 157(54)

* EMC virus | ATCC VR-129 strain.

The presence of antibody against EMCV was rather

unexpected because there was no previous survey on the
presence of this viral infection as a causative agent as re-

productive failures”® However, EMCV infections were
turned out to be as prevalent as JEV through this study.
Recently Kim et al''*® reported that EMCV infection

could be an agent of stillborn pigs supporting these find-

ings. Our result on antibody titers in adult swine also in-
dicated that the EMCV infections were more widespread
than expected. Park et al'® also reported the infection of
EMCYV in the pigs showing reproductive failures in
south-western area. Therefore, the pathogenic role of
EMCYV as the direct cause of reproductive failure seems
to need further studies.

In general, the presence of immunoglobulins in fetus
indicates that the fetus was exposed to infectious agents
because maternal antibody in pregnant sow does not
penetrate fetus and fetus become immunoreactive after 70
days of gestation! In this respect, the detection of im-
munoglobulins can be another way of diagnostic tools
supplementing serologic diagnosis. Unlike abortion from
viral infections, bacterial infections as well as other mis-
cellaneous environmental factor are known to cause re-
productive failures in swine?® In fact, 44 out of 74 aborted
litters indicated that the cause of abortions were related
to infectious agents. An attempt to isolate any virus from
fetus specimens less than 17cm was not successful. The
reason may partly comes from conditions of specimens
because it is usually take several days before submitted
to laboratory. However, considering the results of present
study, the proper vaccination programme on those viral
agents seems to be one way of preventing a half of eco-

nomic losses from productive failure in Korea.

Conclusion

Aborted and stillborn swine fetuses from piggery were
investigated for viral infections by fetal serology over
three years period. Of 74 aborted litters examined, im-
munoglobulins were detected in the thoracic fluid of 44

litters of fetuses, indicating that the reproductive failures
tesulted from infectious agents and twenty eight (37%)
were diagnosed as viral infections. The frequency of vir-
al infections involved were most often Porcine parvovir-
us (21%), followed by Encephalomyocarditis, Japanese
encephalitis, Hog cholera and Pseudorabies. Occasional-
ly, dual infections of those viruses were also found in the
same litter. A serological survey was conducted to detect
virus neutralizing antibody against Encephalomyocarditis
virus in field. The results indicated that the incidence
of encephalomyocarditis virus infections in pigs were
25% in 1987 and 54 % in 1988.
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