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Abstract  

OVINE ROTAVIRUS (BRV) remains the most recognized worldwide pathogen causing acute 

diarrhea in calves under one month of age. The current study was designated to estimate the 

prevalence of Bovine Rotavirus infections in cattle and buffalo calves in different localities in Egypt 

under different management systems and study the role of some risk factors associated with BRV 

infections as well as the role of previously infected animals as reservoirs of infection. Fecal samples 

of 222 diarrheic calves, 5 recently calved cows and 17 apparently healthy calves previously infected 

with BRV were screened for the presence of BRV antigen by the Rapid Rotavirus 

immunochromatographic assay (ICA). The overall prevalence of BRV infection using the ICA was 25 

(11.26%). The prevalence of BRV infection was investigated in relation to different epidemiological 

variables including, the animal species, sex, age, breed, dam parity, areas of study, rearing system, 

method of colostrum feeding and pre-calving vaccination of dams. Different risk factors were proved 

to influence the prevalence of BRV infections in the current study. The enzootic situation of BRV 

infection has been supported and proved in this study in different localities in Egypt. BRV previously 

infected recovered calves have been proved to remain as carriers and reservoirs leading to 

maintenance of BRV infection in the herd. Rotavirus double-stranded RNA was extracted from the 25 

fecal samples and subjected for one-step RT-PCR targeting the NSP5 gene, and two-step RT-PCR 

targeting the partial length VP4 gene. The presence of the viral genome was confirmed by 

amplification of NSP5 gene and VP4 gene with 155 bp and 856 bp expected product size, 

respectively. Partial nucleotide sequencing of VP4 gene and P-typing indicated that VP4 gene of 

BRV belongs to the P[11] genotypes. 

Keywords: Bovine Rotavirus, Carriers, Egypt, Immunochromatographic assay, VP4 gene. 

 

Introduction  

Bovine Rotavirus (BRV) is a major cause of calf 

diarrhea worldwide [1,2], with a prevalence ranging 

from 7% to 94% worldwide, as reported 

previously[3]. It is the most recognized pathogen 

causing acute diarrhea in calves under one month of 

age worldwide [4]. 

BRV belongs to the genus Rotavirus within the 

family Reoviridae. Rotaviruses are icosahedral and 

nonenveloped, with 32 capsomers and 11 segments 

B 
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of ds RNA (16–21 kbp), and are well protected by an 

inner and outer capsid layer, giving a wheel-like 

appearance to the virion [5–7]. The genome encodes 

six structural proteins (VP1–VP4, VP6, and VP7) 

and six nonstructural proteins (NSP1–NSP5/6)[8]. 

The segmented nature of this virus favors genetic 

reassortment and the generation of new strains that 

may differ in pathogenicity, virulence, and 

interspecies transmission [9]. 

Diarrhea induced by BRV is usually mild to 

severe [10]. The clinical signs include depression, 

anorexia, mild fever, and diarrhea. Diarrheic feces 

vary from liquid to pasty, often yellowish mucoid 

and occasionally bloody [11,12]. The infectious 

cycle of BRV infection clarifies that the virus targets 

enterocytes, causing specific lesions in the intestines 

and mesenteric lymph nodes and resulting in 

morbidity and mortality in calves younger than three 

weeks of age [13]. 

Continuous monitoring of emerging and re-

emerging BRV strains is essential for a better 

understanding of the viral ecology within a region 

and to improve the vaccination programs 

implemented by updating vaccine strains. 

The present study generally addresses calf 

diarrhea, with the principal aim of determining the 

role of diarrhea caused by BRV infection through 

estimation of the prevalence of BRV infection in 

cattle and buffalo calves in different localities in 

Egypt under different management systems, studying 

the role of some risk factors associated with BRV 

infection and the role of BRV previously infected 

carriers as an important component of the infection 

chain of the disease, genotyping of BRV circulating 

serotypes detected in this study and their correlation 

with the serotypes included in the employed 

vaccines. 

Material and Methods 

Study area and animals 

A total of 222 calves at different localities in Beni 

Suef, El-Behira, and Alexandria governorates 

belonging to 6 herds as well as individually reared 

calves were clinically and epidemiologically 

examined for BRV infection from October (2021) to 

March (2023). In addition, 22 apparently healthy 

animals, including five apparently healthy recently 

calved cows and 17 previously BRV-diseased calves, 

were targeted for studying the carrier state of BRV 

infection (Table 1). 

Inclusion criteria employed in the selection of 

animals 

a. Diarrheic calves (n=222) aged between birth 

and 45 days of age that were clinically affected by 

diarrhea and exhibited systemic disturbances were 

included in this study. 

b. A total of 22 apparently healthy animals, 

including five apparently healthy recently calved 

cows and 17 previously BRV-infected calves, 2 

months after their clinical recovery were the target 

for investigation of the carrier state of BRV 

infection. 

Calves were examined for their suckling reflex, 

septicemia, degree of dehydration and body 

temperature. The consistency of the feces, odor, 

color, and presence or absence of mucus and blood in 

the feces were checked according to methods 

described previously [14]. 

Rapid detection kit used for detection of BRV 

infection. 

Fecal samples from 222 diarrheic calves as well 

as 5 recently calved cows and 17 apparently healthy 

calves previously infected with BRV were screened 

for the presence of BRV antigen by 

immunochromatographic assay  (ICA) (Haicang, 

Xiamen, China) following the manufacturer’s 

instructions. 

Molecular detection and characterization of BRV 

infection in calves via polymerase chain reaction 

(PCR) 

Fecal samples were diluted with 10% sterile 

phosphate-buffered saline (PBS, pH 7.2) and used for 

the extraction of viral RNA. Total RNA was 

extracted via a GeneJET Viral RNA Purification Kit 

(Thermo Scientific, Lithuania catalogue no. k0821). 

One-step RT‒PCR targeting the NSP5 gene was 

performed via a Verso 1-step RT‒PCR kit (Thermo 

Fisher, Lithuania) to confirm the presence of BRV. 

The primers used for amplifying the NSP5 gene 

BRV A were F-5’-GAT ATT GGA CCA TCT GAT 

TCT GCT TCA AA -3’ and R-5’-GAA ATC CAC 

TTG ATC GCA CCC AA-3’[15]. 

Two-step RT‒PCR targeting the partial VP4 gene 

was performed. cDNA synthesis was performed with 

a high-capacity cDNA reverse transcription kit 

(Thermo Fisher Lithuania catalogue no. 4374966). P 

typing was performed through the amplification of 

the partial-length VP4 gene (856 bp) via the 

following primers: F-5’-

TTCATTATTGGGACGATTCACA and R-5’- 

CAACCGCAGCGGATATATCATC-3[4] and PCR 

Master Mix (Applied Biotechnology, Egypt). The 

cycling conditions for one- and two-step RT‒PCR 

are shown in Table (2). 

Gene sequencing and sequence analysis 

The PCR products were purified via a PCR 

Purification Kit® (Thermo) following the 

manufacturer’s instructions. Sequencing was 

performed by Wuhan Hecegene Technology Co., 

Ltd., Wuhan, China, in both the forward and reverse 

directions via the same primer sets that were used for 

amplification of each gene. A BLAST search 
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(http://www.ncbi.nlm.nih.gov/BLAST) was 

conducted for sequences. Phylogenetic analyses and 

sequence alignments were conducted via MEGA X 

software [16]. A tree was created via the maximum 

likelihood method with 1,000 bootstrapped data sets. 

The Kimura 2-parameter was used as a model, and 

the tree was obtained initially via the neighbor-

joining and BioNJ algorithms [17]. The maximum 

composite likelihood (MCL) was estimated as a 

matrix of pairwise distances. Nucleotide and amino 

acid identities were determined via Geneious® 7.1.3, 

Build 2014-03-17, Java Version 1.7, Copyright © 

2005-2014 Biomatters Ltd. 

Statistical analysis 

The data were presented as the mean ± standard 

deviation (SD) and analyzed using GraphPad Prism 

software. The F test was performed to determine 

whether there were significant differences among the 

groups. P-values less than 0.05 were considered 

statistically significant. 

Results 

In the present study, a total of 222 diarrheic cattle 

and buffalo calves aged between birth to 45 days of 

age at different localities in Beni Suef, El-Behira, 

Alexandria and Al-Faioum governorates and under 

different epizootiological situations were examined 

for BRV infection. Prevalence of BRV infection was 

estimated by the ICA in relation to different 

epidemiological variables including, the animal 

species, sex, age, breed, dam parity, the study area, 

rearing system, method of feeding of colostrum and 

pre-calving vaccination of dams against enteric 

pathogens. The overall prevalence of BRV infection 

revealed 25 (11.26%), (Table 3). 

Clinical abnormalities observed in the 25 

diarrheic positive ICA calves are shown in (Fig.1, 

Table 4). 

The presence of the viral genome was confirmed 

by amplification of NSP5 gene with 155 bp expected 

product size, (Fig. 2a). The amplification of cDNA 

was performed using a primer sequence that flanked 

a region of 856 bp within the VP4 gene confirming 

the presence of BRV (Fig. 2b). Prevalence of BRV - 

PCR positive diarrheic calves in relation to different 

epidemiological variables are shown in Table (3) 

Detection of the carrier state of BRV infection in 

cows and calves using the ICA and PCR are shown 

in Table (5) 

Partial nucleotide sequencing of VP4 gene was 

carried out. The generated sequence was submitted to 

GenBank (BRV A/ Egy-BSU/2023) (OR992003). 

Blast analysis of sequenced PCR products (partial 

length VP4 gene segment) proved that PCR bands 

visualized in expected locations of agar gel 

electrophoresis belonged to BRVA and P-typing 

indicated that VP4 gene of BRV belongs to the P[11] 

genotypes (Fig 3, 4). 

Discussion 

BRV diagnosis, as one of the important causes of 

acute undifferentiated diarrhea, requires laboratory 

testing to confirm the clinical suspicion. In the 

present study, a total of 222 cattle and buffalo 

diarrheic calves aged between birth and 45 days of 

age at different localities in Beni Suef, El-Behira, 

and Alexandria governorates belonging to 6 herds as 

well as individually reared calves were tested via 

rotavirus ICA. The overall prevalence of Rotavirus 

via the ICA was 25 (11.26%). 

Concerning species susceptibility, the obtained 

results revealed that BRV infection was diagnosed in 

both cattle (12.22%) and buffalo calves (7.14%) with 

no significant difference at p- value 0.355, although a 

mathematically higher percentage of BRV infection 

was detected in cattle calves than buffalo calves. 

Similar results were reported in Assiut governorate 

[18]. Concerning sex as a risk factor for BRV 

infection, the obtained results revealed that BRV 

infection was diagnosed in both males 16 (13.22%) 

and females 9 (8.91%) with no significant difference 

at p-value 0.314, although a mathematically higher 

percentage of BRV infection was detected in males 

than females. Reviewing the literature, there was no 

significant difference in the rate of BRV infection 

between male and female calves statistically 

indicating a non-sex-linked disease as reported [19]. 

Concerning  the age of newborn calf as a risk 

factor for susceptibility to infection by BRV the 

results obtained in this study revealed that BRV 

infection was diagnosed in 18 (14.63%) calves from 

birth up to 15 days, 7 (9.33%) in calves of 16-30 

days and 0 (0.00 %) in calves of 31-45 days. It is 

obviously clear that the majority of cases of BRV 

infection were diagnosed in the first two weeks 

followed by the 3rd and 4th weeks with non-

significant differences. The results obtained in the 

current study are supported by those of Vega et al., 

(2011) who reported that BRV diarrhea affects calves 

between 7-21 days of age, but the chances of 

acquiring infection decrease with increase of age 

[20]. Higher prevalence of BRV was recorded at 8-

15 days of age with a rate of (12.31%). Such high 

susceptibility in the early stage of life may be 

attributed to the immature immune system of 

newborn calves which require 30 days to perform as 

adults as explained by Hosein [21]. In addition, such 

susceptibility may be explained on the bases that 

milk uptake by newborn calves provide a good 

environment for BRV survival under a wide range of 

gastrointestinal pH levels 

Regarding the susceptibility of calves in different 

breeds as a risk factor, significant difference at p-

value 0.03 was recorded in the percentage of BRV 

infection between native 12 (8%) and foreign breeds 
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13 (18.06%) with mathematically foreign breeds had 

higher rate than Native breed. This finding disagreed 

with that previously concluded by Youssef and 

Zaitoun [12] who found a non-significant difference 

in the prevalence of BRV infection between different 

breeds of calves. The breed of the animal is an 

important host determinant that influences the 

immune response and disease severity as reported 

and explained [22]. Generally, calf diseases are 

reported to be significantly higher in crossbred than 

native animals [23]. The higher percentages of cross 

breed to viral infection may be due to differences in 

digestive efficiency of absorption of antibodies in 

colostrum between different breeds besides 

differences in the amounts of digestive enzymes [18]. 

Prevalence of BRV infection in relation to dam 

parity in this study revealed the highest non-

significant prevalence rate 16 (16.33%) of BRV 

infection of dams of the first calving. This was in 

comparison with 5 (13.89%), 2 (6.67%), 1 (4.55%) 

and 1 (2.78%) of the 1st, 2nd, 3rd, 4th and 5th 

calving, respectively. This indicates the higher 

susceptibility of calves of the first calved dams. 

Morrill et al., [24] found that Parity numbers 

influence the colostrum composition and increasing 

parity number increases the IgG concentration. In 

addition, Gulliksen et al., [25] reported that older 

cows are exposed to pathogens for a longer time 

during their life than younger cows, producing 

colostrum with higher antibody levels. 

Distribution and prevalence of BRV-infected 

calves in different localities investigated in this study 

as estimated by Rotavirus ICA revealed 14 (8.81%), 

11(19.3%) and 0 (0.00%) in Beni Suef, El-Behira 

and Alexandria governorates respectively. BRV 

infection in Assiut governorate was estimated as 

14.60 [12] and 29.8 % [26]. Variations in the 

prevalence of BRV infection in calves in different 

studies may be due to geographical variation, 

difference in hygienic measures, environmental 

conditions, management system involving the 

pregnant dams and newborn calves and difference in 

age groups subjected for investigation and the tests 

employed for detection of infection on the levels of 

both sensitivity and specificity. Prevalence of BRV 

infection in relation to rearing system revealed 

11(17.46%), 4 (28.57%) and 10 (6.9%) for calves 

reared in individual boxes, calf rearing units and 

calves mixed with other animals respectively. Calf 

rearing units showed the highest prevalence of BRV 

infection compared with calves mixed with other 

animals that was significant at p-value 0.001. Such 

unexpected finding may be attributed to enzootic 

nature and the presence of carriers as well as 

environmental contamination in the investigated 

localities under the different systems of management. 

Prevalence of BRV diarrhea in relation to the 

method of colostrum feeding, revealed 10 (6.9%) and 

15 (19.48%) in calves fed colostrum naturally and 

calves fed artificially respectively, Natural colostrum 

suckling revealed significant lower percentage of 

infection at p-value 0.007. This signifies the 

importance of natural suckling. First-milking 

colostrum is an important source of nutrients and 

passively maternal immunoglobulins, essential to 

safeguard the newborn calf against infection in the 

first few days of life and their after. The calf is born 

agammaglobulinemic, including those directed and 

specific against enteropathogens causing diarrhea. 

The calf will acquire these antibodies only from 

colostrum [27].  

In this study, the prevalence of BRV infected 

diarrheic calves derived from vaccinated dams was 

15 (19.48%) while of those derived from non-

vaccinated calves was 10 (6.9%). This could be 

attributed to the use of BRV strains that are strange 

from the virus circulating serotypes in the area of 

investigation. The inactivated vaccines used against 

BRV infection must cover the prevailing strains in 

the area. The calf immunity is directed against the 

specific vaccine’s strain. Unfortunately infection 

may happen by different circulating strains as 

reported by [28]. Several researches have verified 

vaccine failure due to inadequate managing 

conditions of calves and pregnant dams or may be 

due to antigenic differences between vaccine and 

circulating BRV strains, even if the employed 

vaccine and the circulating strains shared partially 

their surface antigen specificities. Both BRV 

infection and immunization elicits nonspecific and 

acquired humoral and cellular immune responses 

[29]. This clarifies the importance of immunization 

of pregnant dams shortly before delivery, to enhance 

protective levels of antibody in colostrum. 

Interestingly, some researchers reported little or 

no increase in protection against BRV infection 

among calves suckling BRV-immunized cows [30]. 

Therefore, continuous checking of emerging bovine 

BRV strains is an essential operation that should be 

carried out continuously for a better understanding of 

the viral ecology within a locality and to update the 

vaccine strains. 

Clinical abnormalities observed in Rotavirus ICA 

positive diarrheic calves in this study, revealed that 

the body temperature did not exceed 40°c which is 

identical to most cases of uncomplicated viral 

infections. Usually BRV infection is a non-febrile 

disease, unless complicated by secondary infections 

[31]. Out of the 25 infected calves, 17 (68%) showed 

negative suckling reflex that revealed significant 

highest prevalence of BRV infection at p-value at 

0.007. Negative suckling reflex is an indication of 

high susceptibility to enteric infection as these calves 

obtained no sufficient protective colostrum. 

Therefore, the crucial plan established for prevention 

and control of BRV infections includes enhancing 

the immunity of newborn calves through dam 

immunization and reducing the exposure of calves to 

infection through strict hygienic measures and 

adoption of good management system [26]. Severe 
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dehydration was observed in 11 (44%), this refers to 

loss of body fluids through diarrhea. Diarrhea in 

calves occurs due to interference of absorptive 

surface function of small intestine as reported by 

[20,32]. Affected calves require immediate fluid 

therapy and electrolytes to combat electrolyte 

imbalance, electrolyte imbalance and metabolic 

acidosis. 

Clinical examination of calves revealed different 

forms of diarrhea, including watery, yellow mucoid 

and bloody diarrhea, at rates of 9 (36%), 14 (56%) 

and 2 (8%), respectively. Diarrhea is associated with 

different degrees of dehydration, which may be 

attributed to the loss of body fluids. Watery to pasty 

yellowish diarrhea followed by dehydration were the 

prominent clinical findings reported previously by 

several authors [11,12,13]. These findings may be 

attributed to the different etiological agents and 

coinfections involved in each case and secondary 

infections. Diarrhea and dehydration can be 

explained on the basis of the pathophysiological 

changes in the intestinal tracts of BRV-infected 

calves, in which BRV can escape unaffected by the 

acidic pH of the stomach and digestive enzymes in 

the gut as a result of the presence of the triple protein 

coat possessed by the virus. BRV invades surface 

epithelial cells of the villi of the small intestine, 

inducing stunts and exfoliation of the villi of the 

small intestine, resulting in a reduction in absorption 

capacity and in the secretion of digestive enzymes, 

resulting in profuse viscous fluid containing 

undigested and unabsorbed nutrients in the intestinal 

lumen [12]. 

In this study, amplification of BRV RNA from 25 

positive rapid rotavirus test (ICA) fecal samples from 

diarrheic calves was carried out. Rotavirus double-

stranded RNA (dsRNA) was extracted from 25 fecal 

samples and subjected to one-step RT‒PCR targeting 

the NSP5 gene and two-step RT‒PCR targeting the 

partial-length VP4 gene. The amplification of cDNA 

was performed via a primer sequence that flanked a 

region of 856 bp within the VP4 gene, confirming 

the presence of BRV. 

Prevalence of BRV -PCR positive diarrheic 

calves revealed 14 (56%), including 11 (50%) in 

cattle calves and 3 (100%) in buffalo calves. These 

also included 9 (50%) in calves of 1 to 15 days, 5 

(71.43%) in calves of 16 to 30 days and 0 (0%) in 

calves of 31 to 45 days.  Nine males (56%) in and 5 

females (55.56%) were detected. Among PCR 

positive cases, 7 (58.33%) native cross breed and 7 

(53.85%) native breeds were detected. Nine (60%) 

calves derived from vaccinated dams and 5 (50%) 

calves derived from non-vaccinated dams. Eight 

(72.73%) calves reared in individual boxes, one 

(25%) calf reared in calf rearing unit and 5 (50%) 

calves reared mixed with other animals were PCR 

positive. Interestingly, the association between the 

prevalence estimated by the ICA and those estimated 

by the ICA and the different risk factors followed the 

same pattern. 

The PCR technique is considered a sensitive and 

rapid genomic detection tool that can be used to 

detect the genomic RNA extracted from fecal 

samples by obtaining cDNA after reverse 

transcription with reverse transcriptase, followed by 

PCR amplification via specific gene primers. The 

sensitivity of these molecular methods is 

approximately two- to threefold greater than that of 

other diagnostic assays [33]. 

In the current study a total of 22 apparently 

healthy animals from different localities including 5 

apparently healthy recently calved cows and 17 

apparently healthy calves, 2 months post their 

recovery from severe diarrhea due to previous BRV 

infection in previously infected herds were selected. 

Fecal samples were collected from these animals and 

subjected to the Rotavirus ICA for detection of BRV 

infection. Fecal samples of the 17 calves derived 

from vaccinated dams were processed in 6 pooled 

samples revealed 2 (33.33%) and 6 (100 %) positive 

result for Rotavirus ICA and PCR respectively. Fecal 

samples of the 5 recently calved cows were 

processed in one pool that revealed 0 (0 %) and 1 

(100%) positive result for Rotavirus ICA and PCR 

respectively. 

To explain the results of the carrier state obtained 

in this study, adult cattle have been considered BRV 

reservoirs by other researchers [34]. Transmission 

from the environment to susceptible calves seems 

more likely. Adults and previously infected 

recovered calves remain important sources of 

infection, leading to maintenance of infection in the 

herd by the same circulating viruses. In addition, a 

researcher reported that serological examinations 

revealed that 10.27% of calves 9–12 weeks of age 

harboured BRV in their feces [12]. From an 

epidemiological point of view, the results of this 

study highlight the maintenance mechanisms of BRV 

infection in newborn calves in the investigated areas. 

This can be explained by the ability of the virus to 

persist on cattle farms in the form of its survival in 

the environment as well as the presence of previously 

infected calves as carriers for Rotaviruses. This 

signifies that the characters of the infection chain of 

BRV infection is influenced by both the reservoiring 

process in previously infected calves as well as the 

prolonged survival of the virus in the environment. 

Nucleotide sequencing, comparative sequence 

and phylogenetic analysis were carried out in the 

current study for P typing of BRV strains to 

investigate the potential antigenic disparities between 

the circulating virus strain serotypes in the areas of 

the study and those present in the employed vaccines. 

Partial nucleotide sequencing of the VP4 gene was 

carried out. The generated sequence was submitted to 

GenBank (Bovine Rotavirus A/Egy-BSU/2023) 

(OR992003). Blast analysis revealed that the PCR 
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bands visualized at the expected locations via agar 

gel electrophoresis belonged to BRVA, and P typing 

indicated that the VP4 gene of rotavirus belongs to 

the P[11] genotype. 

Interestingly, the P genotype profiles of BRV 

field strains circulating in the area under 

investigation indicated that P[11] was the dominant P 

type, which completely differed from the employed 

vaccines (Rota-vec ® corona (G6P5), KOLI-BIN ® 

and ROTAGAL® (G6P1)). These results explain the 

significantly greater increase in the prevalence of 

infection, with a p-value of 0.007, observed in calves 

derived from vaccinated dams and clarify the failure 

of the commercial vaccines employed in this study to 

protect calves through passive immunity after 

colostrum intake. 

Sequencing analyses of the VP4 gene revealed 

that the sequence obtained in the present study 

(OR992003) is closely related to the Egyptian BRV 

A sequence available in the database and shares 

98.7% nucleotide and 100% amino acid identities 

with MW751823.1Egypt 2021 and 

MW751826.1/Egypt 2021. However, the nucleotide 

and amino acid identities were 98.5% and 99.2%, 

respectively, with those of MK961092.1/Egypt_2017 

due to the presence of unique residues at positions aa 

40-V and 235-G. Compared with those of the other 

bovine rotavirus A strains isolated from different 

geographical areas, the nucleotide identities ranged 

from 94.1 to 95.7%, and the amino acid (AA) 

identities ranged from 96.6% to 98.9%.  

To represent the evolutionary relationships 

among sequence obtained in the current study 

(OR992003) and available BRV sequence in the 

database, a VP4-based phylogenetic tree was 

generated using the neighbor-joining method on 

nucleic acid sequences. The tree showed two tight 

genetic clusters. Sequence obtained in the current 

study (OR992003) was clustered in one with other 

Egyptian strains available in the database 

(MW751823.1Egypt/2021, MW751826.1/ Egypt/ 

2021, and MK961092.1/Egypt/2017). The other 

Bovine Rotavirus_A isolated from different 

geographical area (LC133550.1 USA 1983, 

MZ913004.1 Turkey 2008, LC591088.1 Japan 2020, 

MW771108.1 South Africa 2012, OP169135.1 China 

2021, JX470491.1 Canada 2009, EU311200.1 India 

2007, OL988983.1 Ireland 2013, MW771163.1 

Mozambique 2016 MK376895.1 Bangladesh 2016) 

showed less relationship with our strain and placed in 

a separate cluster. 

Conclusion 

The enzootic situation of BRV infection has been 

supported and proved in this study in different 

localities in Egypt. Continuous checking of emerging 

BRV strains is an essential operation for a better 

understanding of the viral ecology all over the 

country and to update the vaccine strains. Different 

important risk factors were found to influence the 

prevalence of BRV infections.  BRV previously 

infected recovered calves have been proved to 

remain as carriers and reservoirs leading to 

maintenance of BRV infection in the herd. P 

genotype profiles of BRV field strains circulating in 

the area under investigation indicated that P [11] was 

the dominant P type which is completely differ from 

the serotypes present in the employed vaccines. The 

sequence obtained in the current study (OR992003) 

is closely related to the Egyptian Bovine Rotavirus A 

available in database. 
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Fig.1. Clinical abnormalities observed in diarrheic calves 

a. A calf showing bloody diarrhea 

b. A calf suffering from severe dehydration with sunken eyes 
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Fig. 2. Results of Rotavirus RT-PCR 

a. Amplification of target gene NSP5 flanked the 155 bp. by one-step RT-PCR; Lane L: 100bpDNA ladder, Lane P: 

positive control, Lane N: negative control, Lanes 1: 11: Fecal samples. 

b. Amplification of target gene VP4 gene flanked the 856 bp. by Two-step RT-PCR; Lane L: 100bpDNA ladder, Lane 

N: negative control, Lanes 1- 4 fecal samples. 

 

 

 
 
Fig. 3. Deduced amino acid sequence of outer capsid protein VP4 gene of Bovine Rotavirus_A.  

Dots indicate identical amino acid 
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Fig. 4. Phylogenetic analysis of outer capsid protein VP4 gene of Bovine Rotavirus A; The tree was generated using 

MEGA X program by the neighbor-joining analysis. Bootstrap confidence values were calculated on 1000 

replicates according to the maximum likelihood approach. Sequences obtained in this study are labeled red. 

 
TABLE 1. Investigated herds in different localities. 

Animal population Locality No. of diarrheic sampled calves 

Herd 1 El-Nobaria (El-Behira) 24     Cattle Calves 

Herd 2 El-Nobaria (El-Behira) 5       Cattle Calves 

Herd 3 Abo-El-matamer (El-Behira) 
6       Buffalo Calves 

22     Cattle Calves 

Herd 4 Al-Ameria (Alexandria) 6       Cattle Calves 

Herd 5 Beni Suef governorate 
35     Buffalo Calves 

5       Cattle Calves 

Herd 6 Beni Suef governorate 14     Cattle Calves 

Individual calves Beni Suef governorate 
 1      Buffalo Calves  

104   Cattle Calves 

Total 

180 cattle calves 

42 buffalo calves 

222 
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TABLE 2. Cycling condition for RT-PCR 

 

TABLE 3. Prevalence of Rotavirus infection using the Rotavirus ICA and PCR in relation to different epidemiological 

variables 

Parameter Animals (222) 
Positive ICA 

(n=25) (11.26%) 

PCR positive 

samples 

(n=14)  (56%) 

Species 
Cattle calves (180) 22 (12.22%) 11 (50%) 

Buffalo calves (42) 3 (7.14%) 3 (100%) 

Age 

Birth  to 15 days (123) 18 (14.63%) 9 (50%) 

16 to30 days (75) 7 (9.33%) 5 (71.43%) 

31to 45 days (24) 0 (0) 0 (0%) 

Sex 
Male  (121) 16 (13.22%) 9 (56%) 

Females   (101) 9 (8.91%) 5 (55.56%) 

Breed* 
Native cross breed (150) 12 (8%) 7 (58.33%) 

Foreign breed (72%) 13 (18.06%) 7 (53.85%) 

vaccination status of 

dams* 

Vaccinated    (77) 15 (19.48%) 9 (60%) 

Non vaccinated (145) 10 (6.9%) 5 (50%) 

Rearing system* 

Individual boxes (63) 11 (17.46%) 8 (72.73%) 

Calf rearing unit  (14) 4 (28.57%) 1 (25%) 

Mixed with other animals (145) 10 (6.9%) 5 (50%) 

Area of study 

Beni Suef  (159) 14(8.81%) 6   (42.86%) 

El-Behira  (57) 11 (19.3%) 8 (72.73%) 

Alexandria (6) 0 (0) 0 (0) 

Method of colostrum 

feeding* 

Natural  (145) 10 (6.9%) 4 (40%) 

Artificial (77) 15 (19.48%) 10 (66.67%) 

 

Dam party 

 

 

 

 

1st   (98) 16 (16.33%) 10  (62.25%) 

2nd   (36) 5   (13.89%) 2  (40%) 

3rd   (30) 2   (6.67%) 1  (50%) 

4th    (22) 1   (4.55%) 0  (0) 

5th    (36) 1   (2.78%) 1  (100%) 

*Statistically significant 

  

Cycling condition for One Step RT-PCR  

Gene 
Reverse 

transcription 

Primary 

Denaturation 

Secondary 

Denaturation 
Annealing Extension 

Final 

Extension 

No. of 

cycles 

NSP5 
50˚C 

30 min. 

95˚C 

5 min. 

94˚C 

30 sec. 

60˚C 

30 sec. 

72˚C 

30 sec. 

72˚C 

7 min. 
35 

Cycling condition for VP4 

VP4 

gene 

 
95˚C 

5 min. 

95˚C 

45 sec. 

46˚C 

45 sec. 

72˚C 

60 sec. 

72˚C 

7 min. 
35 

 
95˚C 

5 min. 

95˚C 

45 sec. 

46˚C 

45 sec. 

72˚C 

60 sec. 

72˚C 

7 min. 
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TABLE 4.Clinical abnormalities observed in Rotavirus ICA positive diarrheic calves. 

Signs Finding Number of positive calves (n=25) 
PCR 

(n=14) 

Body Temperature °c 

≤ 37             ( 10) 0 (0%) 0  (0) 

37.1 to 38     (18) 2 ( 8%) 2   (100%) 

38.1 to 39     (78) 12 (48%) 7   (58%) 

39.1 to 40    (104) 11 (44%) 5   (45.45%) 

˃ 40             (12) 0 (0%) 0 

Suckling ability* 

Positive       (96) 4 (16%) 4 (100%) 

Relative       (41) 4 (16%) 4 (100%) 

Negative      (85) 17 (68%)* 6 (35.29%) 

Dehydration 

Normal        (73) 1 (4%) 1 (100%) 

Mild            (34) 4 (16%) 2 (50%) 

Moderate     (41) 9 (36%) 3 (33.33%) 

Severe         (74) 11 (44%) 8 (72.73%) 

Attitude 
Standing     (143) 12 (48%) 6 (50%) 

Recumbent  (79) 13 (52%) 8 (61.54%) 

Condition of feces 

Watery        (90) 9 (36 %) 2 (33.33%) 

Mucoid       (123) 14(56%) 11 (78.57%) 

Bloody         (9) 

 
2 (8%) 1 (50%) 

Total 25 14 

*Statistically significant 

 

TABLE 5. Results of detection of the carrier status of Bovine Rotavirus.  

Parameter N. of examined animals Positive BRV(ICA) 
Positive 

PCR 

Calves born to vaccinated dams 
17 

6 pooled samples 
2 (33.33% ) 6 (100%) 

Calves born to non-vaccinated dams 0 0(0%) (0%) 

Recently calved cows 
5 

1 pooled sample 
0(0%) 1 (100%) 
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( فٌ BRVدراسة الوببئَة الجزٍئَة وعوامل الخطر المرتبطة بعذوى فَروس الروتب )

 مختلفة فٌ مصر محبفظبتالأبقبر والجبموس فٌ 

حسَن ابراهَم حسَن 
1 

، شَرٍن روبٌ
*1

، أحمذ منشبوً 
1

، مصطفي أبو الوفب 
1

، أحمذ غنَم 
3،2

، هونغمٌ  

تشو 
4

، كَجبً هٌ 
3 ،4 ،5 

و وٍنتبو لٌ  
3

 ،
4 ،5 ،6 

1
 ، يصش.11511قغى طة حٕٛاٌ، كهٛح انطة انثٛطش٘، خايؼح تُٙ عٕٚف،  
1

انضساػٛح، كهٛح انطة انثٛطش٘، خايؼح ْٕاذشَٕغ انضساػٛح، انًخرثش انٕطُٙ انشئٛغٙ نؼهى الأحٛاء انذقٛقح  

 .، انص074434ٍْٛٔٔاٌ 
7

 .، يصش11075يشكض تحٕز انصحشاء، انقاْشج  
0

 .، انص074434ٍْٛٔٔاٌ يشكض الاتركاس انرؼأَٙ لإَراج انخُاصٚش انًغرذاو،  
5

 .، انص074434ٍٛكهٛح انطة انثٛطش٘، خايؼح ْٕاذشَٕغ انضساػٛح، ْٔٔاٌ  
1

 .، انص074434ٍٛيخرثش ْٕتٗ َْٕغشاٌ، ْٔٔاٌ  

 

 الملخص

ْٕ انًغثة انشئٛغٙ فٙ خًٛغ أَحاء انؼانى نحالاخ الإعٓال انحاد فٙ انؼدٕل انرٙ  (BRV) فٛشٔط انشٔذا انثقش٘ ٚؼذ

 ٚقم ػًشْا ػٍ شٓش ٔاحذ . ذٓذف انذساعح انحانٛح إنٗ ذقذٚش يذٖ اَرشاس ػذٖٔ فٛشٔط انشٔذا انثقش٘ فٙ الأتقاس

ٔػدٕل اندايٕط فٙ يُاطق يخرهفح فٙ يصش ذحد أَظًح سػاّٚ يخرهفح ٔدساعح دٔس تؼض ػٕايم انخطش انًشذثطح 

 111 يدًؼح يٍ تؼذٖٔ فٛشٔط انشٔذا انثقش٘ ٔكزنك دٔس انحٕٛاَاخ انًصاتح عاتقاً فٙ انؼذٖٔ. ذى فحص ػُٛاخ تشاص

ً تفٛشٔطػدم عهٛ 13أتقاس حذٚثح انٕلادج، ٔ 5يصاتح تالإعٓال، ٔ لػدٕ تٕاعطح  BRV ى ظاْشٚاً ٔيصاب عاتقا

 ICA 25( تاعرخذاو BRV كاٌ  اخًانٙ يؼذل الاَرشاس نؼذٖٔ (ICA) الاخرثاساخ انًُاػٛح انغشٚؼّ نفٛشٔط انشٔذا

فًٛا ٚرؼهق تانًرغٛشاخ انٕتائٛح انًخرهفح تًا فٙ رنك، َٕع انحٕٛاٌ،  BRV ذًد دساعح يذٖ اَرشاس الإصاتح تفٛشٔط

ؼًش، انغلانح، َظاو انرشتٛح، طشٚقح انرغزٚح ٔانرطؼٛى قثم انٕلادج. ثثد أٌ ػٕايم انخطش انًخرهفح ذؤثش ػهٗ اندُظ، ان

فٙ ْزِ  BRV فٙ انذساعح انحانٛح. نقذ ذى دػى ٔإثثاخ انٕضغ انًرٕطٍ نؼذٖٔ فٛشٔط BRV اَرشاس ػذٖٔ فٛشٔط

عاتقاً ذظم تًثاتح َاقلاخ ٔخضاَاخ ذؤد٘  BRV ٔطانذساعح فٙ يُاطق يخرهفح فٙ يصش. ثثد أٌ انؼدٕل انًصاتح تفٛش

ػُٛح تشاصٚح ٔذى  15فٙ انقطٛغ. ذى اعرخشاج انحًض انُٕٔ٘ نفٛشٔط انشٔذا يٍ  BRV إنٗ انحفاظ ػهٗ ػذٖٔ

ذى  .VP4 فٙ خطٕذٍٛ ذغرٓذف خٍٛ NSP5ٔ ،RT-PCR فٙ خطٕج ٔاحذج ذغرٓذف خٍٛ RT-PCR إخضاػٓا نرقُٛح

، ػهٗ  651ٔ 155تحدى يُرح يرٕقغ ٚثهغ  VP4 ٔخٍٛ NSP5 ٙ ػٍ طشٚق ذضخٛى خٍٛذأكٛذ ٔخٕد اندُٕٛو انفٛشٔع

 ُٚرًٙ إنٗ الأًَاط اندُٛٛح BRV نـ VP4 إنٗ أٌ خٍٛ P ًَٔظ VP4 انرٕانٙ. أشاس ذغهغم انُٕكهٕٛذٛذاخ اندضئٙ ندٍٛ

11P 

 VP4 خٍٛ -يصش –فٛشٔط انشٔذا انثقش٘  الكلمبت الذاله:


