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Introduction

Porcine enteroviruses have been associated with va-
rious clinical syndromes including polioencephalomye-
litis, female reproductive disorders, diarrhea, pneumo-
nia, pericarditis and myocarditis.! Pathogenesis of por-
cine enterovirus-induced polioencephalomyelitis has
been well evaluated by electron microscope.2™* Crys-
talline arrays of virus particles characteristic of the
family Picornaviridae® have been recognized as a help-
ful marker for locating viral antigens in the affected

cells of central nervous system.2? Although porcine
enterovirus has been occasionally isolated from the
liver as well as brain of affected pigs in both the expe-
rimental and spontaneous porcine enterovirus infec-
tions®~8, the role of porcine enterovirus in the causa-
tion of hepatic changes in swine has not been yet asse-
ssed. There are also few studies on hepatic lesions
on porcine enterovirus infection in pigs, while liver
is one of the frequently affected organs on enterovirus
infections in some vertebrates.>!0

In the course of studying porcine enterovirus infec-
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tion in pigs®!1%, hepatic changes were recognized in
neonatal piglets which died suddenly within 3 days
postinfection. The present paper is concerned with
ultrastructural changes associated with virus particles
in the liver of piglets infected with porcine enterovirus

serotype 3.
Materials and Methods

Inoculum : The porcine enterovirus used in this ex-
periment was originally isolated from the brain of a
pig with policencephalomyelitis. It was identified as
porcine enterovirus serotype 3.2

Experimental Animals : Two litters of colostrum-
deprived, neonatal piglets were orally inoculated with
1m] of tissue culture suspension containing 107° TCID
50/0.1m¢. Two control piglets were given 1m{ of virus-
free tissue culture suspension. Each group of piglets
was maintained in a separate isolator.

Preparation of Tissues : The experimental piglets
showing severe tremor were necropsied. The liver
specimens from the affected piglets either died or be
killed were processed for electron microscopic exami-
nation.

The liver specimens were minced and fixed in 2%
paraformaldehyde-2.5% glutaraldehyde(0.075M caco-
dylate buffer), postfixed in 1% osmic acid, dehydrated
and embedded in Epon 812. Ultrathin sections of the
specimens were stained with uranyl acetate and lead
citrate and examined by Hitachi 800 electron micros-

cope.
Results

Affected piglets showed mild tremor on the 2 days
postinoculation and ataxia leading to sudden death wi-
thin 3 days postinoculation. None of the controls had
any clinical signs.

Histopathologic findings of the liver were acute swe-
lling of hepatocytes, vacuolar degeneration, condensa-
tion of nuclear chromatin and pyknotic nuclei in the
sinusoid endothelial cells.

Ultrastructurally, crystalline arrays of virus particles
were recognized in the damaged sinusoid endothelial
cells(Fig 1). Kupffer cells also contained crystalline

arrays of virus particles in the cytoplasm(Fig 2). The
approximate diameter of virus particles ranged from
27nm to 30nm. Each particle was polygonal.

Virus crystals were closely associated with dilated
rough ER of Kupffer cells. In the affected hepatocytes,
there were polyribosomes, dilation of rough ER and
cytcplasmic aggregates of electron dense, virus-like
particles in the cytoplasm,

Discussion

Porcine enteroviruses have been known as an impo-
rtant causative agent associated with embryonic and
early neonatal death.® After oral infection of germfree
pigs with the ECPO-6 strain of porcine enterovirus,
viremnia was detected as early as the 48 hours postino-
cularion and for the next 3 days®13 In the present
study, colostrum-deprived, neonatal piglets inoculated
with porcine enterovirus showed mild tremor as early
as the 2nd day postinoculation, leading to sudden death
within 3 days postinoculation. These findings might
be caused by acute viremia. When specific pathogen
free pigs, 4 and 6 weeks old, were intranasally infected
with the ECPO-6 strain of porcine enterovirus, there
were hepatic discoloration, thickening of the lobular
septa and bile duct hyperplasia in the liver. In this
study, histological changes of the liver were similar
to those of acute hepatitis.!>16

Hepatic lesions were produced regardless of the
route of porcine enterovirus infection either intranasa-
Iy or orally in this study.

On the pathogenesis of viral disease, it's important
to identify viral antigens. Fortunately , it’s possible
to identify viral antigens by routine electron micros-
cope as porcine enterovirus compartmentalize in the
form of crystalline arrays within the cytoplasm. Crysta-
lline arrays of virus particles, characteristic of the fa-
mily Picornaviridae®, were recognized in the sinusoid
cells of the liver in this study and vascular endothelial
cells of the central nervous system in our previous
publication.?

These findings ascertain the possibilities that por-

cine enterovirus serotype 3 has hepatotropism as well
as neurotropism and cardiotropism.!



Legends for figures
Electron micrographs were obtained from the livers of the infected piglets which were necropsied at
3 days postinfection.
Fig 1. Crystalline arrays of virus particles in the hepatic sinusoid cell. X 76,000.
Fig 2. Virus crystals are found in a Kupffer cell. X 38,000.




Summary

Oral infection of colostrum-deprived, neonatal pig-

lets with porcine enterovirus serotype 3 can result

in hepatic lesions with a short incubation period. In

the thin section of the affected liver, crystalline arrays

of virus particles characteristic of picornavirus were

identified in the sinusoid endothelial cells and Kupffer

cells. There were also cytoplasmic aggregates of elect-

ron-dense, virus-like particles in the hepatocytes.

These findings suggest that porcine enterovirus serot-

ype 3 has hepatotropism as well as neurotropism.
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