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Introduction 

Rotaviruses !re known to cause acute viral -astroenteritis in 
neonatal calves. In recent years these viruses were found to b2 associated with 40-50% cases of diarrhoea in neonatal calves in India, 
Though tr~ 

6
pathogenesis of rotavirus infection has been studied 

in calves ' , the information on morphometric's of intestine in rota
virus infected calves is not sufficiently available. The present 
work therefore was undertaken in order to study the changes in small 
and large intestine at different time intervals. 

Materials a~d M~thods 

Pathogenesis of rotavirus infection in 15 SPF colostrum deprived 
male bovine crossbred calves, isolated immediately after birth and 
ma i n t a i n e d under s t r i c t h y g i en i c con t r o 1 s was s t u di e d , the ca 1 v es 
being devided in 5 groups; with one calf as control and two infected 
with 5x10 TCIDljJ) ro1avirus; isolated from natural cases of diarrhoea 
in calves in -rndia. All the calves from respective groups were 
sacrificed on 2, 4, 6, 8 and 10 day post infection after laperotomy 
under general anaesthesia. Before sacrificed, the calves were adminis
tered 1 mg/kg body weight colchicine intrapiritoneally to arrest 
the cell division in the intestine at Metaphase • Tissues from proxi
mal, mid and distal small intestine and colon were collected at 30, 
60, 90 and 120 min after the colchicine administration in carnoy 1 s 
fixative and4 after 1 hr transferred to 70% ethanol and stored till 
the analysis • 

Tissues were processed for morphometrics 6 • 10 and 30 villi and 
30 crypts were examined at each site. Crypt cell production rate 
per hour o/as determined at proximal, mid and distal small intestine 
and colon using the regression 1 ine of the accumu 1 a ted mg taphase 
blocked cells against time after the inoculation of colchicine • 

Results and Discussion 

The calves infected with rotavirus isolate, developed diarrhoea 
after 18-24 hr of inoculation lasting 3-5 days. The rotavirus antigen 
could be demonstrated in the faeces using ELISA and immunofluorescence 
tests. Measurements of villus height in the proximal, mid and distal 
small intestine showed villus height to be significantly decreased 
in infected calves as compared to controls, the effect being more 
upto 6 day PI and moderate on 8 and 10 day PI. Crypt depth was increa
sed in all the segments of small intestine and colon while villus 
crypt ratio decreased in infected calves. The crypt cell . product ion 
rate per hour was increased in proximal, mid and distal small intes~ 
tine and in colon due to rotavirus infection. Ea~lier also workers 
recorded similfr morphometric measurements in rotavirus infected 
calves. Mebus opined that after oral infection of rotavirus, the 
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Fig• 2 MORPHOMETRICS: LARGE INTESTINE (COLON) 
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columnar epithelial cells over villi of small intestine become infec
ted first and the infection then progressed posteriorly. As the 
infection proceeds, the infected epithelial cells are pushed towards 
the tip of villi and are lost in lumen and replaced by cuboidal and 
sometimes by squamus cells causing villus atrophy. The increase 
in crypt depth and crypt cell production rate is considered as a 
result of stimulation of rotavirus infection to meet the increased 
requirement of the cells at villus surface. The production of enterocy 
tes in crypts increased to cov6'r the whole of villus lining and to 
resume the absorptive capacity • The morphometric observations were 
further confirmed by histopathological 3xamination of the intestinal 
tissues and scanning electronmicroscopy • The presence of rotavirus 
antigen was observed in the epithelial cells of villi in al) the 
segments of small intestine which was not true for colon. The main 
site of rotavirus antigen was villus gpithelial cells however in 
some crypt cells it was also demonstrated. 

Summary 

The morphometric studies including villus height, crypt depth, 
villus crypt ratio and crypt cell production rate in proximal, mid 
and distal small intestine and crypt depth and crypt cell production 
rate in large intestine were carried out in 15 SPF colostrum deprived 
male bovine calves. On rotavirus infection, decreased villus height 
and villus crypt ratio, increased crypt depth and crypt cell produc
tion rate were recorded in all segments of small i~testine as compared 
to uninfected controls. Morphometrics of colon revealed increased 
crypt depth and crypt cell production rate in infected calves. 
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