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SUMMARY

During the study, 54 faecal samples from diarrhoeic and apparently
healthy bufffalo and cow calves have been examined for detection of
viruses associated with neonatal calf diarrhoea in the farm of the Faculty of
Veterinary Medicine, Suez Canal University. The presence of Coronaries
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has been screened by using negative stain transmission electron
microscopy, haemagglutination and virus isolation using Human Rectal
Tumor cells (HRT-18 cells). The presence of other viruses (Root and
Caliciviruses) has been detected only by electron microscopic examination.
The electron microscopic examination revealed the presence of the
characteristic morphology of Coronavirues particles in eight samples
(14,7%), six of them were obtained from diarrhoeic calves and the
remaining two from apparently healthy calves. Two samples revealed the
presence of Coronavirus haemagglutinins (3,7%), one of them froma
diarrhoeic calf , while the other from an apparently healthy calf. The
electron microscopic examination detected also the presence of Rotavirus
and Calicivirus, each in one sample. Isolation of Coronavirus particles on
(HRT-18 cells) was not successful.

Key words: Neonatal calf-Viral diarrhoea.
INTRODUCTION

Enteric infections leading to diarrhoea are the most important causes
of calf morbidity and mortality in Egypt. The aetiology of such infections
is multifactorial and calf diarrhoea can be associated with other factors
(Acres et al, 1977). Among its proposed causes are fungal and chemical
toxins, bacteria, viruses, protozoa and environmental factors. Further
factors that could be play a role are the efficacy of transfere of maternal
immunity to the calf and development of immunological competence
(Wood, 1976). The infectious agents capable of causing diarrhoea in the
preweaned calves are numerous. Many viruses have been detected in
naturally occuring cases of neonatal diarrhoea, and some of them are
expermintaly capable of reproducing the disease. Bovine Coronavirus
(BCV) is an important cause of diarrhoea in calves of 3-21 days of age
(Saif and Heckert, 1990). This virus is known to cause a more severe
disease and higher mortalities than those caused by bovine Rotavirus
becase it multiplies in both small and large intestines, whereas the
Rotavirus infects the small intestine (Torres-Medina et al., 1985). The main
route of infection is the faecal- oral and pregnant cows are belived to be
important sources of the virus for newborn calves (Crouch et al., 1985).
Rotavirus is endemic in almost all cattle farms and is execreted
intermittently by a significant proprtion of the normal calf and adult cow
populations. These carrier animals are probably the main source of
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infection for batches of calves (Saif, 1990; Vermunt, 1994). There is a
growing evidence that Breda virus and small viruses resembling calicivirus
can be also responsible for this syndrome (Woode et al., 1982; Woode and
Bridger, 1978).

This investigation has been undertaken in order to find the variety of
viruses which could be associated with field cases of neonatal calf
diarrhoea, and also to compare the reliability of some techniques for
detection of these viruses.

MATERIALS AND METHODS

The study was conducted on the herd of the Faculty of Veterinary
Medicine , Ismaillia. The total cattle and buffalo population were 922,
mainly native breeds including (adult, growing , weaned and newborn).
The calves under investigation were classified into two groups (apparently
healthy and diarrhoeic). Both groups were allowed or assisted to suckle
from their dams. Diarrhoeic calves showed clinical signs of fever,
diarrhoea, dry rough coat, weakness and severe body loses.

Samples:

Faecal samples were obtained from the rectum of 30 diarrhoeic and
24 apparently healthy buffalo and cow calves (1-17 days old ). Faecal
samples (5-10gr) were collected by means of sterile probes introduced into
the rectum, kept in sterile plastic bottles and stored at-20 ¢ untile
examination.

Techniques:

Examination of faecal samples was carried out in the Institut fur
Hygiene und Infektionskrankenheiten der Tiere, Giessen, Germany.
1-Detection of virus particles by electron microscope:

The electron microscopic examination of virus particles was carried
out according to Krauss and Arens (1981). Faecal samples were prepared
as follows: 0.5 gr of each faecal sample was suspended 1:10 in 5%
Minimal Eessential Medium (MEM) Eagle’s modification in sterile test
tubes and homogenized by vortex mixer for 1-2 minutes. Homogentes
were clarified by centrifugation at (2000 g X 20 min.). The supernatant
was transfered by means of sterile Pasture pippte and subjected to
centrifugation at (80.000 g X lhour). The pellet was resuspended in 0.1-
0.5 ml of sterile PBS. A drop of the resuspended pellet was applied to a
200 mesh copper grid and allowed to remain on the grid for 15-20
minutes. Excess fluid was blotted off with a filter paper, then a droplet of
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2% phosphotungestic acid solution was placed on the grid and excess was
removed again by the filter paper. The grids were examined by
transimission electron microscope (EM 10/ CR Zeiss). Figure (1).
2- Detection of Coronavirus by haemagglutination test:
Haemaggltination test for detection of Coronavirus antigen in faecal

samples was carried out according to Mayer et al.(1977).
3-Coronavirus isolation:

Faecal samples were suspended 1:2 (v/v) with MEM containing 800
LU. Penicillin, 800 mg Streptomycin and 400 L.U.Gentamycin and
incubated overnight at 4 c°. After centrifugation of the suspension (6000
RPM X 5 min.), the resultant supernatant was inoculated to (HRT-18
cells), which were grown to confluence in microtiter plates and
suplemented with 2% fetal calf serum. The plates were incubated at 37 C°
for 7 days in an 5% Co2 atmosphere and were examined daily for plaque
formation under the inverted microscope (Laporte et al., 1979).

RESULTS
Electron microscopic examination of faecal samples of both

diarrhoeic and apparently healthy calves revealed the appearance of the
characteristic morphology of bovine Coronavirus (BCV) in 6 (20%) and 2
(8.3%) of faecal samples of diarrhoeic and apparently healthy calves,
respectively. BCV are pleomorphic to rounded in shape, varying in
diameter from 80-160 nm and with a mean diameter about 120 nm. The
virus enveolpe is seen as a distinct pair of electron dense shells from which
the spikes radiate to form a fringe of surface projections. The characteristic
morphology of Rotavirus and Calicivirus was also detected, each in one of
the faecal samples of diarrhoeic calves 1 (3.3%), but none of them isolated
from the faecal samples of the apparently healthy calves. Comparing the
results of Coronavirus detection by EM, haemagglutination test and virus
isolation, the characteristic morphology of Coronavirus particles was
observed in 8 out of 54 samples (14.8%), while Coronavirus
haemagglutinns were detected in 2 samples (3.7%). On the other hand,
isolation of the virus on (HRT-18 cells) was not successful.

DISCUSSION
The detection of BCV and Rotavirus was expected, as these viruses

are well documented causes of diarrhoea in many countries (Buerki, 1984;
Snodgrass et al., 1986). In Egypt, reports of the occurrence of severe
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cases of neonatal calf diarrhoea were attributed to viral agents especially
Corona and Rotaviruses (Shalaby et al. 1991; Abou El-Hassan et al. 1995;
El- Sawalhy et al. 1995). Six of eight EM positive BCV samples were
found in diarrhoeic calves and the other two samples were in apparently
healthy calves which reflect the shedding of the virus also by none
diarrhoeic calves. Rotavirus was detected only in one sample (3.3%) from
a diarrhoeic calf by electron microscopy as well as Calicivirus. Reynolds et
al. (1984) and Durham et al. (1989) indicated the value of EM as a broad
spectrum tool for detection of viruses, especially wheother techniques fail
to provide an answer . Reynolds et al. (1986) and Baljer et al. (1987)
reported that in calves less than 5 days old, Rota and Coronaviruses were
detected more frequently than in calves of 6-14 days old. Many workers
estimated the economic impact of neonatal disease agents and found that
while E. Coli was responsible for the most devasting economic losses,
Corona and Rotaviruses infections ranked second and third. Kodituwakku
and Harbour (1990) and Clark (1993) indicated that clinically normal adult
cows which are persistantly infected with Rotavirus and BCV act as a
source of infection for susceptible calves. Based on the HA properties of
BCV, HA test was carried out and detected the virus haemaggltinins in 2
samples (3.7%), one of them was negative when examined by EM.
Additional evidence that these samples were BCV was not obtained
because the virus was not recovered in tissue culture isolation. In this
respect, Clark (1993) stated that the virus isolation is rarely used as a
mean of diagnosis as BCV is difficult to isolate. There are some possible
reasons for differences in the results of BCV detection by EM, HA and
virus isolation. With regard to the time elapsed from collection of samples
untile their examination, the condition of samples may be affected. Kapil et
al. (1990) and Clark (1993) stated that BCV is liable, sensitive to
environmental conditions and can be brokendown by time, where the virus
particles may be not detected. An important factor to consider when
comparing electron microscopy with immunoassys is the possibilty of
antigenically different viruses with identical morphology (Reynolds et al.,
1984). Another possibility for this difference is that intestinal antibodies
could neutralize virus particles in immune complexes. Detection of
shedding animals may be limited by the sensitivity and specificity of EM
evaluation (Reynolds et al., 1984; Collins, 1987). Supporting this notion,
Jimenez (1990) decieded that with respect to antibody content in faeces of
calves and results of different methods applied for detection of BCV, the
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majority of positive results were recieved with samples containing low
amount or no BCV antibodies .
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Table 1: Prevalence of viral agents in diarrhoeic and apparently
healthy buffalo and cow calves as examined by EM.

No.of Coronavirus Rotavirus Calicivirus
No. % No. % |No. %
d calves
Diarrhoeic 30 |6 20) |1 (3.3) |1 (3.3)
calves
Apparently 24 2 (8.3) |- -) |- )
healthy calves

Table 2: Results of examined faecal samples from calves for
detection of Coronavirus.

Method No. of Positive Negative
samples No. % | No. %
EM 54 8 46 (85.1)
(14.8)
H.A. 54 2 (3.7) | 52 (96.3)
Virus isolation 54 0 (0) | 54 (100)

Table 3: Comparison of results of positive Coronavirus samples as
examined by EM, H.A. and virus isolation on HRT-18 cells
among buffalo and cow calves.

Buffalo calves Cow calves
Test Diarrhoeic  Healthy Diarrhoeic Healthy
(n=18) (n=15) (n=12) (n=9)
No. % No. % No. % No %
EM 2 (11.1) 2 (133) |4 (333) - -
HA. - - 1 (6.7) 1 (83) - -
Virus isolation |- - - - - e - -
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Fig. 1: Electron photomicrograph of Coronavirus particles from faecal
material of neonatal calf diarrhoea. Bar =100 nm.
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