
Abstract
The aim of the present report was to describe the gross pathology and histopathologic findings and etiological investigations in a 
diarrhoeic syndrome outbreak in calves from the 24th h to 20th day of life. Clinically, affected animals exhibited profuse diarrhoea with 
yellow-greenish faeces mixed with mucus and blood. Rapid field tests Rainbow calf scour 5 BIO K 306 Detection of Rotavirus, Coronavirus, 
E. coli F5, Cryptosporidium parvum and Clostridium perfringens in bovine stool and ELISA was used for detection of Rotavirus, Coronavirus, 
E. coli F5, Cryptosporidium parvum antigens. The results of tests were positive for Group A bovine rotavirus, and negative for all other 
tested etiological agents. The gastrointestinal tract macroscopic lesions observed during the gross pathological examination were of 
inflammatory nature. Microscopic lesions confirmed the catarrhal desquamative enterocolitis through marked lymphocytic infiltration 
and oedema of intersitial tissues and submucosa. Non-complicated rotaviral enteritis was capable of inducing pathological alterations of 
the gastrointestinal tract in neonatal calves with high mortality rates.
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Buzağılarda Gözlenen Bir Rotavirus Enteritis Salgınında  
Morfolojik ve Etiyolojik Araştırmalar

Özet
Bu çalışmanın amacı buzağılarda 24. saat ile 20. gün arasında şekillenen diare sendromu salgınında makroskobik ve histopatolojik 
bulguların tanımlanarak etiyolojinin araştırılmasıdır. Klinik olarak hasta hayvanlarda mukus ve kan ile karışık sarı yeşilimtırak renkli 
dışkı ile karakterize şiddetli ishal gözlemlendi. Hızlı saha testi, Rainbow calf scour 5 BIO K 306, dışkıda Rotavirus, Coronavirus, E. coli F5, 
Cryptosporidium parvum ve Clostridium perfringens antijenlerini belirlemek amacıyla kullanıldı. Testin sonuçları Grup A bovine rotavirus 
için pozitif ve diğer tüm etkenler için negatif olarak belirlendi. Gastrointestinal system organlarda gözlemlenen patolojik değişiklikler 
yangısal karakterdeydi. Mikroskobik bakıda intersitisyel dokuda ve submukozada şiddetli lenfositik infiltrasyon ve ödem ile karakterize 
kataral deskuamatöz enterokolitis tespit edildi. Komplike olmayan rotavirus enteritis gastrointestinal sistemde patolojik değişiklikler 
yapabilme ve yüksek mortalite özelliklerine sahip olabilmektedir.
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INTRODUCTION

Rotaviruses provoke a number of gastrointestinal 
illnesses in infants, calves, pigs, foals, lamb, rabbits, 
antelopes, mice and exotic species (grizzly bears, red 
kangaroos etc.) [1,2]. Group А (gpA) bovine rotaviruses (GPA 
BRV) are a genus within the family of Reoviridae. On the 
basis of antigen specificity rotaviruses are classified into 
groups, subgroups and serotypes [3,4]. Group А viruses 

induce disease in men and ruminants. Group B affects 
calves, lambs and men. Group C affects mainly pigs and in 
some instances, men. Groups D, F and G provoke disease in 
domestic fowl [3,5]. Nevertheless, Group A rotaviruses are 
the main causative agents of infection in livestock [4,6,7]. 
Group А bovine rotaviruses are enteropathogenic and are 
most commonly associated with the etiology of neonatal 
calf diarrhoea from the birth to the 30th day of the age [8-10]. 
Usually, the virus affects calves around the 3rd week of age, 
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with highest frequency until 6 days of age. After entering  
the host, the incubation period of the virus is relatively short 
(about 24 h) and the duration of diarrhoea - 2-5 days [5,11]. 
In neonatal calves, the infection is characterized with 
the lack of viraemic stage, short incubation period, and 
profuse diarrhoea combined with severe dehydration. 
The simultaneous infection with secondary pathogens 
complicates the course of the disease [12,13]. The onset of 
diarrhoea is due to the replication of the virus within the 
enterocytes and perished absorbing enterocytes with 
activation of enteric nervous system by the rotavirus 
enterotoxin [14].

The purpose of the present report was to describe the 
results from gross pathology and etiological investigations 
in a diarrhoeic syndrome outbreak in calves from the 24th  
h to 20th day of life.

CASE HISTORY

In the cattle farm, 13 of 40 diseased calves, 5 to 20 
days of age, have died during 3-week period. The disease 
occurred spontaneously, and the most prominent clinical 
sign of disease was the diarrhoeic syndrome. Profuse 
diarrhoea with yellow-greenish faeces, mixed with mucus 
and blood in 4 of calves, was observed. The course of the 
disease developed within 24 to 96 h, with dehydration  
and fatal outcome.

A total of 32 animals were included in the study. Rectal 
faecal content samples were collected from 10 calves 
with clinical signs from 7 to 20 days of age which were 
analysed with rapid field test Rainbow calf scour 5 BIO 
K 306 Detection of Rota, Corona, E. coli F5, Crypto and 
Clostridium perfringens (BIOX Diagnostics, Belgium). The 
tests detect 5 of causative agents of neonatal calf diarrhoea 
Rotavirus, Coronavirus, E. coli-F5, Cryptosporidium parvum 
and Clostridium perfringens type А. Also, 2 g faecal samples 
were obtained from the rectums of 22 calves from 5 to 
20 days of age for detection of antigens of Rota, Corona, 
E. coli F5, Crypto with ELISA (BIOX Diagnostics, Belgium) 
sandwich test for faeces.

The serological trapping on antibody-coated electron 
microscope grids approach of Nicolaieff et al.[15] was used 
for immunoelectron microscopic detection of viruses in 
faeces from diarrhoeic calves. Briefly, 20-40 days after the 
appearance of clinical signs convalescent sera were taken 
from 5 calves recovered from diarrhoeic syndrome. The 
faecal test materials for electron microscopic analyses were 
obtained from 5 acutely diarrhoeic calves from 6 to 12 days 
of age. Butvar and carbon coated 400 mesh copper grids 
were floated over drops of protein A solution (usually 26 
µg/ml) for 20 min. Then they were washed 4 times on drops 
of 0.1 M sodium phosphate buffer (pH 7.0). Thereafter, the 
grids were floated on drops of diluted convalescent sera 
1:40 in phosphate buffer for 2 h. After an intermediate 

rinse on drops of phosphate buffer, the SpA-convalescent 
sera-antibody-coated grids were left overnight on drops of 
supernatant of faecal probes diluted with an equal volume 
of 0.2 M phosphate buffer and centrifuged at 5.000× g for 
30 min. Finally, the negative staining of all preparations 
was carried out with a 2% sodium phosphotungstate, 
pH 6.8. The examinations were carried out on an electron 
microscope JEOL 1200 EX at an accelerating voltage of 80  
kV and an instrumental magnification of 6.000-70.000X.

Necropsy of 6 dead calves was done following the 
standard protocol. Specimens from affected gastro- 
intestinal compartments were collected for histopathological 
examination. Materials were fixed in 10% neutral buffered 
formalin and embedded in paraffin. The cross sections 
were stained with haematoxylin-eosin. From the same 
carcasses, samples from viscera (liver, heart, spleen, 
mesenteric lymph nodes) were obtained for conventional 
bacteriology.

The results from rapid antigenic tests proved  the 
presence of coproantigens against Group A bovine rotavirus 
in all 10 calves. These results were also confirmed with 
ELISA test (Fig. 1) with positive results in 12 samples out 
of 22 examined faecal samples. The antigen tests showed 
that all studied 22 faecal samples were positive for Group 
A bovine rotavirus (Table 1). There were no antigens of the 
other etiological agents of neonatal calf diarrhoea. The 
immunoelectron microscopy exhibited accumulation of 
rotaviral particles, distributed evenly along the grid under 
the form of various number of virion aggregates (Fig. 2).

Gross pathology findings were similar in all necropsied 
animals. The external appearance of the carcass showed 
signs of severe dehydration and enophtalmos without 
other obvious changes. The perianal region was stained 
with yellow-greenish faeces. After dissection of the 

Fig 1. Positive results of sandwich ELISA test for faeces. Blue-coloured 
wells demonstrate the presence of antigens against rotavirus in calf 
faecal samples

Şekil 1. Dışkı örneklerinde sandviç ELISA pozitif sonuçları. Mavi renkli 
hücreler buzağı dışkı örneklerinde rotavirusa karşı antijenlerin varlığını 
göstermektedir
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abdomen, the abdominal cavity contained excessive 
amount of opaque fluid. Multiple haemorrhages on 
the mucosa of fore stomachs were detected. The most 
severe changes were observed in the small intestine, 
corresponding to acute catarrhal haemorrhagic enteritis. 
The affected compartments were dilated, with moist 
intestinal content and meteorism. The colour of intestinal 
content was yellow-greenish, mixed with numerous gas 
bubbles. Mesenteric lymph nodes were markedly enlarged 
and swollen. The abomasum was filled with milk coagula, 
and its mucosa - hyperaemic and spattered with multiple 
erosions and few ulcerations.

The liver had an enlarged gallbladder and a frail 
consistency. In the medullary region of both kidneys, a 
strong hyperaemia was seen. Petechial and ecchymotic 
haemorrhages of the epicardium were present. There  
were no relevant pathoanatomical changes on the other 
visceral organs.

The histological study of small and large intestine 
revealed strong dystrophic and necrobiotic changes in 
enterocytes. A large amount of desquamated cells have 
shed into the lumen. Some of intestinal villi were strongly 
atrophied, and crypts – severely dilated in some areas (Fig.  
3). The propria was infiltrated with numerous lymphocytes, 
and submucosa had a marked oedema and hyperaemia 
(Fig. 4). The studied bacteriological samples were negativе 
for bacterial agents.

Table 1. Summary of data from etiological antigenic tests

Tablo 1. Etiyolojik antijenik test sonuçları

Test
Total Number of

Faecal Samples from 
Calves n=32

Number of
Samples Positive 

for BRV

Number of
Samples Positive 

for BCoV

Number of
Samples Positive 

for E. coli F5

Number of Samples 
Positive for а 

C. parvum

Rainbow calf scour 5 BIO K 306 10 10 0 0 0

ELISA sandwich test 22 12 0 0 0

Total number of positive samples 22 0 0 0

Fig 2. Immunoelectron microscopy of a faecal sample from diarrhoeic 
calf as per Nikolaieff et al.[15]. Rotavirus particles aggregate. Negative 
contrasting with 2% sodium phosphotungstate рН 6.8

Şekil 2. Nikolaieff et al.[15] tarafından tanımlanan bir ishalli buzağı dışkı 
örneğininde rotavirus partikülleri. 2% sodium phosphotungstate рН 
6.8 ile negatif kontrast

Fig 3. Transverse cross section of the jejunum. Presence of 
specific pseudocystic formations within the mucosa, including 
inflammatory cell exudate (C), H/Е. Bar=50 µm

Şekil 3. Jejenumun transversal kesiti. Mukozada spesifik 
psödokistik oluşumlar (C) ve yangısal hücre infiltrasyonu, H/Е. 
Bar=50 µm
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DISCUSSION

The results from the present etiological studies proved  
the presence of a rotaviral monoinfection with high 
morbidity and mortality rate during the first 20 days of 
calves’ life. Our results are comparable to other reports [13]. 
Even as a non-complicated infection, rotaviral enterites 
could entail high morbidity and mortality among neo-
natal calves.

The method of immune electron microscopy 
demonstrated the presence of rotavirus particles in faecal 
samples from calves with diarrhoea, which confirms the 
results of our previous studies. In 1969, the method was 
used to detect the viruses causing diarrhoea in calves, 
and named “the gold standard” in the diagnosis of viral 
enteritis in calves [16].

In contrast of the direct immune electron microscopy, 
electron microscopy has greater sensitivity, consisting 
in using a specific antibody for searching virus. Both 
methods, ELISA and immune electron microscopy have a 
high sensitivity ranging from 87% to 100% of the different 
viral agents, which gives them good diagnostic value [17].

The observed microscopic lesions in the distal 
compartment of small intestines characteristic for severe 
surface desquamation of epithelial cells and atrophy of 
some villi, as well as the proliferation of the propria with 
lymphocytes, are at the background of the pathogenesis 
of rotaviral enterites in calves, as also stated by other 
researchers [12].

Pathomorphological changes in the intestine and 
colon in coronavirus infection were expressed in atrophy 

and fusion of individual villi, with involvement of the 
crypts epithelium [18]. In the distal section of the small 
intestine (ileum) were focused histological changes in 
E. coli infection. In addition to atrophy and collection of 
individual villi were observed and also a large number of 
bacteria on their surface [19].

Compared to microscopic lesions (epithelial cell 
desquamation in distal small intestine and proximal colon) 
observed by us in an Cryptosporidium parvum outbreak [14], 
the present report from the confirmed rotaviral infection 
provided also evidence for damage of crypts in the distal 
ileum.

The performed examinations allowed concluding that 
the antigen diagnostic tests as Rainbow calf scour 5 BIO 
K 306 and ELISA (BIOX Diagnostics, Belgium) combined 
with gross anatomy and histopathological findings are 
appropriate for diagnostics and differential diagnostics of 
gastrointestinal diseases in neonatal and juvenile calves.
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