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Pabiw . in Korea have been described in detail in previous
n wetion publications(Shin, 1987; Chang and Lee, 1986; Shin

Porcine enteroviruses have been associated with and Lee, 1985). Although there were some variations

various conditions including polioencephalomyelitis, in time of onset of varieus clinical manifestations
female reproductive disorders, enteric disease and between different strains of pathogenic porcine ente-
pneumonia by certain serogroups(Derbyshire, 1986). roviruses, the characteristic histopathology of the

Since the isolation of porcine enteroviruses from central nervous system(CNS) of porcine polioence-
the affected pigs in Korea(Kwon et al., 1978), two phalomyelitis consisted of meningitis, neuronophagia
serotypes of porcine enterovirus were identified by and perivascular cuffings(Shin and Lee, 1985).
complement fixation test(Shin, 1987). The clinical Since Watanabe et al. (1971) suggested by the
and histopathological characteristics associated with fluorescent antibody technique that the pigs infected

the pathogenic strain of porcine enterovirus isolated with Teschen disease virus showed fluorescence in
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the capillary endothelial cells of the brain, there are
few reports on the electron microscopic studies of
the CNS vessels in pigs with polioencephalomyelitis.

The object of this report was to study the ultrast-
ructural changes of the vascular endothelial cells in
the CNS of the colostrum-deprived piglets infected

with porcine enterovirus serotype 3,

Materials and Methods

Inoculum: The porcine enterovirus used in this
experiment was originally isolated from the brain
of a pig with policencephalomyelitis, It was iden-
tified as porcine enterovirus serotype 3(Shin, 19
87).

Experimental Animals: One litter of colostrum-
deprived piglets was selected to an experimental gr-
oup(6 piglets) and a control group(2 piglets). The
experimental piglets were orally inoculated with 1ml
of tissue culture suspension containing 107-5 TCIDso/
0.1ml. The 2 control piglets were given Iml of vi-
rus-free tissue culture suspension. Each group of
piglets was maintained in a separate isolator.

Collection of Tissues: The experimental piglets
developed a sudden rise of body temperature and pa-
ralysis during 4 to 7 days postinoculation. Two
piglets ‘infected with porcine enterovirus were necto-
psied at 7 days postinoculation and were processed
for electron microscopic observation, The cerebellum
and spinal cord were minced and fixed in 295 para-
formaldehyde-2. 5% glutaraldehyde(0. 075M cacodylate
buffer), postfixed in 1% osmic acid, dehydrated and
embedded in Epon 812. Ultrathin sections of the sp-
ecimens were stained with uranyl acetate and lead
citrate and examined by Hitachi 800 electron micto-

scope.

Results

The clinical and histopathological characteristics of
polioencephalomyelitis of piglets infected with por-
cine enterovirus serotype 3 had been published in a
previous report(Shin, 1987).

Ultrastructurally crystalline arrays characteristic
of picornaviruses were found in the vascular endoth-
elial cells of the spinal cord(Figs. 1~4). The rough

ER was deprived of ribosomes, irregularly dilated

and closely associated with crystalline arrays of vi-
ral particles(Figs, 2,4). Numerous ribosmes were
scattered throughout the cytoplasm and some riboso-
mes were found in the from of cluster. There were
also mitochondrial swelling and loss of mitochondrial
cristae. Abundant cytoplasmic filaments were obser-
ved around viral crystals and intimately associated
with the viral crystals. There were dilation of peri-
vascular space, perivascular cuffing and partial dis-
ruption of endothelial cell basal lamina(Figs. 1,3).
In the meninges, the aggregates of electron-dense
particles, presumably immature virions, wene occa-
sionally observed in the vascular endothelial cells.
There were loss of mitochondrial cristae, dilation of
rough ER and detachment of ribosomes(Fig. 5).
Crystalline arrays of viral particles were also pre-
sent in the vascular endothelial cells of cerebellum
(Fig. 6). In some capillaries, there were increase in

lipid droplets and clusters of ribosomes,

Discussion

Porcine enterovirus infection occurs by ingestion of
the virus, and it is well established that initial rep-
lication occurs in the tonsil and intestinal tract(Long,
1985; Baba et al., 1966).
to infection of the CNS, although it occurs less re-

Viremia follows leading

gularly with the less virulent strains(Derbyshire, 1¢
86). An important question in relation to the pathoge-
nesis of viral multiplication and persistence is which
forms of viral antigens are localized on porcine enter-
ovirus infection in piglets, Because picornaviruses
resemble ribosomes both in size and structure, it is
difficult to identify viral antigens by routine electron
microscope unless they are compartmentalized within
the cytoplasm such as in crystalline arrays(Rosenthal
ef al,, 1986; Dal Canto and Lipton, 1982).
not possible to crystallize some enteroviral strains
including ECHO virus(Godman ef al., 1964), the
Q3b strain of porcine enterovirus(Koestner ef al.,

It was

1966) and the Brﬁnhilde and Mahoney strains of hu-
man polio type I(Mayor and Jordan, 1962) In viltro,
and mouse poliovirus(Nelson et al,, 1964) In vivo,
That explains the enteroviral strains not always cr-
ystallize easily, Koestner et al., (1966) assumed that

capillary endothelial cells might ke not only transient
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stores and pathways of the virus but also important
locations of viral multiplication within the CNS of
germfree pigs infected with a O3b strain of porcine
enterovirus. The possible mechanisms of viral cryst-
allization in the endothelial cells were not clearly
established. .

In this study, crystalline arrays of viral particles
in the vascular endothelial cells were found in the
spinal cord and cerebellum. These results were gen-
erally comparable with those of Koestner et al., (19
66) working with a different serotype of porcine
enterovirus, Cytoplasmic filaments were also rich
around the viral crystals, These findings explain
that immature virions originated from the rough ER
might adhere to the rearranged cytoplasmic filaments
and hereby mature to infective viral antigens, In
addition, Lank and Penman(1979)  concluded that
rearrangement of the cytoskeleton and virus-filament
interaction wete necessary for virus replication, A
similar association has been also observed in Theil-
infections by peroxidase-antiperoxidase
methods(Dal Canto and Lipton, 1982).

Rescently it has been reported that CNS endothelial

er's virus

cells could express MHC class II molecules and pre-
1987), in exper-
imental allergic encephalomyelitis(Sobel et al., 1984)

sent antigens In vifro(Male et al.,

and localize viral antigens on the luminal surface
and in the cytoplasm of endothelial cells in subacute
immunoperoxidase
1983). It
would be also nteresting wheather MHC antigens
might be localized in the CNS endothelial cells of

sclerosing panencephalitis using

labelling techniques(Wisniewski et al,,

pigs infected with porcine enterovirus,

Pitts et al. (1987) suggested that the retrovirus-
associated ultrastructural changes in the endothelial
basal lamina may alter normal physiological functi-
ons and thus play a primary role in the pathogenesis
of retrovirus-induced spongiform disease. In this study
there were no definite viral particles in the endoth-
elial basal lamina contrary to the murine retrovirus
infections, partial disruption of basal lamina would
interfere the normal function associated with the in-

crease of perivascular space,

Summary

In the course of studying porcine enterovirus infe-
ction in piglets, the vascular endothelial cells in the
CNS of colostrum-deprived piglets with polioence-
phalomyelitis were investigated by electron mi-

croscope. The experimental piglets were orally
infected with the porcine enterovirus serogroup 3
isolated in Korea and necropsied at 7 days postinocu-
lation,

Crystalline arrays of virdl particles were found in
the vascular endothelial cells of the spinal cord and
cerebellum, Aggregates of immature viral particles
were occasionally observed in the vascular endothel-
ial cells in the meninges. The rough ER was deprived
of ribosomes, irregularly dilated and associated with
viral crystals, There were abundant cytoplasmic fi-
laments, dilatation of perivascular space, perivascu-
lar cuffing, and the partial distruptions of endothel-

ial cell membrane and basal lamina,

Legends for Figures

Fig. 1.

Spinal cord of a piglet with polioencephalomyelitis at 7 days postinoculation, A vascular endothelial

cell contains crystalline arrays of viral particles. Red blood cell(RBC). Xx10, 000,

Fig. 2. Higher magnification of crystalline arrays of the viral particles in Figure 1. X60, 000.

Fig. 3. Spinal cord. There are perivascular cuffing and appearance of viral cry:stals(arrow) in the vascular
endothelial cells. Capillary endothelial cells(EC). X10, 000.
Fig. 4. Higher magnification of the arrow area in Figure 3. X60, 000.

Fig. 5. Vascular endothelial cells in the meninges show dilation of rough ER, loss of mitochondrial cristae,

and aggregation of electron-dense particles,

magnification of arrow area. <40, 000.
Fig. 6.

presumably immature virions, X10, 000.

Inset:Higer

Cerebellum. A vascular endothelial cell contains viral crystals(arrow). X10, 000,
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