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Ultrastructural Changes in Enterocyte infected with Porcine
Epidemic Diarrhea Virus

Nam-yong Park, Kyoung-bon Koo, Seung-jae Kim, Chi-young Chung,
Young-seok Park, Kyoung-oh Cho, Yong-hwan Kim, Hyung-ho Im

Department of Veterinary Medicine, Chonnam National University

Abstract : The morphologic changes of small intestinal epithelium in pigs diagnosed as porcine
epidemic diarrhea(PED) by virus isolation and immunohistochemistry were studied through light
microscope and transmissible electron microscope.

On semi-thin section, the histologic findings showed severe villous atrophy and fusion with
hyperplasia of cuboidal epithelium in the villi, inflammatory cell infiltration in lamina propria, and
increased mitotic figures in the crypt. The structural changes were mostly restricted to the
cytoplasm of affected absorptive epithelium of villi. 3 types of epithelial changes were found;
degenerated virus-affected cells, undifferentiated cuboidal cells, and normal columnar cells.

On electron microscopy, round to spherical viral particles of 50~100nm in diameter were found
within the dilated vesicles and endoplasmic reticulums of degenerated cells, which had decreased
their cytoplasmic electron density due to dilated and missing organelles(e.g. mitochondria, ERs,
etc.). Microvilli were shortened and sparse, leaving denuded terminal web of the villous epithelial
cells. Fat globules were often found within slightly degenerated enterocytes. On the tip of villi,
severely damaged cells were exfoliated and replaced by undifferentiated cuboidal cells.

We found distinct ultrastructural changes in the jejunal epithelium confirming PED virus
infection is involved in malabsorptive diarrhea.

Key words: Porcine epidemic diarrhea, PED, coronavirus, electron microscopy, enterocyte.
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Fig.1. Porcine. Jejunum. Villous atrophy and fusion. hyperplasia of cuboidal epithelium and infiltration

of inflammatory cell within lamina propria. Methylene blue-basic fuchsin stain, X200.

Fig.2. Porcine. Jejunum. Long and regular microvilli of absorptive epithelium of control piglet. X45,000.

Fig.3. Porcine. Jejunum. Mitochondria of normal enterocyte of control piglet. X18,000.

Fig.4. Porcine. Jejunum. Note cuboidal .cell covering villus and microvilli sparser than that of control.

X10,500.
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Fig.5. Degenerated absorptive cell. Note decreased electron density, severely swollen nucleolus and
detached microvilli. X6,600.

Fig.6. Degenerated absorptive cell. Note dilated organelles(mitochondria, vesicles, and ERs) in
cytoplasm. X18,000.

Fig.7. Degenerated absorptive cell. Note dilated mitochondria and tortuous, dilated crista. X30,000.

Fig.8. Degenerated absorptive cell. Note viral particles in dilated tubular system. X45,000, bar=220nm.



40 1% 4334 AAZ(Porcine Epidemic Diarrhea) 7t &7-33 Axel AAAu|A B3

Fig. 9. Degenerated absorptive cell. Note viral particles in endoplasmic reticulum and increased
free ribosomes in cytoplasm. X30,000, bar=330nm.

Fig.10. Degenerated absorptive cell. Note variably sized fat globules in cytoplasm. X10,500.

Fig.11. Degenerated absorptive cell. Note short and sparse microvilli and irregular terminal web.
X10,500.

Fig.12. Degenerated absorptive cell. Note undifferentiated cuboidal cell with many vacuoles in
cytosol on the tip of villi.  X6,600.
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