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Enteric infections along with severe diarrhoea are
very important for the neonates of many animal spe-
cies and humans because of their widespread occur-
rence all over the world and the mortality they cause
(10, 14, 22). Bovine rotaviruses (BRV) are the major
reason for the neonatal diarrhoeas of the various ani-
mal species and humans (22). The agent multiplies in
the intestine and spreads with the infected animal�s
faeces (5). Bovine coronaviruses (BCV) is the cause
of severe diarrhoea, especially in neonatal calves, and
is associated with winter dysentery (WD) in adult cows,
along with severe diarrhoea (10, 16, 22). Infection by
BRV and BCV is via the oral route, with food and water
contaminated with infected faeces. Adult animals are
generally subclinically infected with BRV and BCV
and therefore play an important role in shedding of the
disease within the herd (5, 11).

Clinically, BCV causes respiratory and gastroin-
testinal symptoms in calves (10). In previous studies,
BRV isolation from fecal specimens and BCV isola-
tion in nasal swabs and fecal specimens of healthy-
-looking calves showed that these calves were shed-
ding the virus in low titers and played an important
role in creating clinical infections within the herd (20).

Several tests are used routinely in diagnostic laborato-
ries for the detection of BRV and BCV in fecal sam-
ples. These include enzyme-linked immunosorbent
assay (ELISA) electron microscopy, passive hemagglu-
tination, latex agglutination assays and polymerase
chain reaction (PCR) (2, 10, 13).

The aim of the study was, clinical and subclinical
BRV and BCV infections rates in calves and serologic
prevalence were examined in cows in northern Turkey.

Material and methods
Fecal samples. Samples were collected from 100, 0-3

months old calves (49 healthy and 51 with acute diarrhaeal
symptoms) around three different province in Samsun.
Collected fecal samples werekept at �20°C until analysed.

Sera samples. Blood specimens collected from 256
unvaccinated healthy-looking cows older than 3 months and
from five different districts of the Middle Black Sea region
Amasya (I), Bafra (II), Çatalçam (III), Tokat (IV-a, IV-b;
two different barn), Vezirköprü (V) were placed in tubes
with kaolin. Sera were separated from the collected blood
specimens, inactivated at 56°C for 30 minutes and stored
at �20°C until used for test procedures.

Direct ELISA test for determination of bovine rota-
virus antigens and bovine coronavirus antigens from
fecal samples. Direct ELISA commercial test kits were used
to detect rotavirus and coronavirus antigens in fecal sam-
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ples (Rotavirus Elisa Kit Cat.Nr.Bio K 067 and Corona-
virus Elisa Kit, Cat Nr.Bio K 068, Bio-X Diagnostics,
Jemelle, Belgium). Tests were performed according to the
manufacturer�s recommendations. After the incubation of
microplates at room temperature for 10 minutes, the pro-
cess was terminated by adding 50 µl of stop solution (1 M
phosphoric acid) to all wells. Optical densities were
measured with an Elisa reader (Daf, Italy) at 450 nm filter
absorbance, according to the recommendations in the test
procedure. Samples giving values equal to or greater than
0.150 were accepted as positives and values less than 0.150
as negatives.

Competitive ELISA test for determination of antibo-
dies against bovinerotavirus and bovine coronavirusin
sera samples. Competitive-ELISA commercial test kits
were used for bovine rotavirus and coronavirus sero-
diagnosis (Rotavirus Elisa Kit Cat.Nr.Bio K 126and Coro-
navirus Elisa Kit , Cat Nr.Bio K 127, Bio-X Diagnostics,
Jemelle, Belgium). Tests were performed according to the
manufacturer�s recommendations. ELISA microplates
coated with specific monoclonal antibody for Rotavirus and
coronavirus were used and BRV and BCV cultures were
added later. At the end of the test, optical densities were
measured with an Elisa reader (Daf, Italy) at 450 nm filter
absorbance, according to the recommendations of the test
procedure. The mean optical densities for the positive and
negative sera (OD pos and OD neg) and those of all the
samples (OD samples) were calculated. For each tested
sample and the positive serum, the percentage inhibition
was calculated (inhib %) by means of the following for-
mulas:
% inhibition of sample = [(ODneg � ODsample)/ODneg]*100
% inhibition of positive = [(ODneg � ODpos)/ODneg]*100

Results and discussion
ELISA test results for 51 calves with diarrhoea symp-

toms showed rotavirus antigens in 21 calves (41.17%)
andcoronavirus antigen in one calf (1.96%). From the
49 fecal samples of healthy calves, rotavirus antigens
were detected in only two calves (4.08%) and corona-
virus antigene was detected in none of the animals.
In total, rotavirus antigen was detected in only 23%
(23/100) and coronavirus antigen was detected in only
1% of the total of 100 fecal specimens examined. No
infections caused by both of the agents together were
detected (tab. 1). According to the ELISA test results
of the 256 cow sera samples studied, 183 (71.48%)
carried rotavirus and 252 (98.43%) carried corona-
virus antibodies (tab. 2).

Coronavirus and rotavirus infections are mostly ob-
served in young animals. Bovine coronavirus (BCV)
causes diarrhoea and respiratory system disease in
calves and �winter dysentery� in adult cows, while
rotaviruses frequently cause digestive system diseases
characterised by diarrhoea in calves. In different
countries around the world, 16.7-67% positivity
against BRV and 4-38.9% positivity against BCV has
been detected by ELISA tests performed on calves with
diahorrea (1, 6, 17, 18). Widespread distribution of

BRV and BCV infection in Turkey has also been
demonstrated by many other researchers. From ELISA
tests of fecal samples from calves with diarrhoea,
17-71.1% positivity against BRV and 15.4% positivi-
ty against BCV was determined (3, 8, 15, 24).

In this study, ELISA test results of the 51 calves with
diarrhoea symptoms reflected rotavirus antigenin 21
calves (41.17%) andcoronavirus antigen in one calf
(1.96%). This rate is similar to the studies performed
in our country and in various countries around the
world. Myers et al. (20) identified rotavirus antigen in
3 of 136 healthy calf faeces while Crouch and Acress
(11) detected 5% coronavirus antigen, but no rota-
virus antigen. In the present study, rotavirus antigen
was diagnosed in only two (4.08%) of the 49 healthy
calves and coronavirus antigen was not identified in
any of them.

In antibody surveys for BRV and BCV infections in
cows by various researchers, 44-98.1% positivity for
rotavirus and 62.4-95% positivity for coronavirus has
been described (10, 19, 21, 23). Rotavirus and corona-
virus seroprevalence studies performed in Turkey de-
termined positivity rates of 28.3-54.1% and 4.4-100%,
respectively (4, 5, 7-9, 12). In our study, seroprevalen-
ces determined in cows against BRV and BCV infec-
tions were 71.48% and 98.43%, respectively. This rate
is similar to the studies performed in our country and
in various countries around the world.

As the result, it is concluded that BRV-sourced
infections in calves with diarrhoea are frequently en-
countered (41.17%), but BCV infections are detected
(4.08%) rarely. In contrast, BCV infection in cows are

Tab. 1. The Elisa results for BRV and BCV antigens in the
fecal samples collected from healthy calves and calves with
diarrhoea

Tab. 2. Seroprevalance of BRV and BCV antibodies in 256
cattle sera collected from six different farms
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more frequently encountered than BRV infections
in Northern, Turkey. Data from this study reflects
the widespread distribution of BRV infections in 0-3
months old animals and BCV infections in animals
older than 3 months. These results may be reflected to
winter dysentery, which caused by BCV. As a result,
the protection of young animals against BRV and pro-
tection of adult cows against BCV by vaccine programs
designed would seem very necessary.
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