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Abstract

Rotavirus is a major pathogen responsible for diarrheal disease in calves and neonates resulting in loss of productivity and 
economic losses in dairy farms in developed and developing countries. In Ethiopia, the diarrheal disease caused by Rotavirus 
is not so far studied adequately. Across-sectional study was conducted from October 2019 to May 2020 to estimate the 
prevalence, assess associated factors, and isolate Rotavirus in calves below two months of age in the central part of Ethiopia, 
namely Holeta, Sululta, Bishoftu, and Sebeta. A total of 404 fecal samples, comprising 213 diarrheic and 191 non-diarrheic 
cases, were collected from calves of less than two months of age by simple random sampling technique. Rotavirus infection 
was detected using antigen detection Enzyme-linked immunosorbent assay technique. All samples positive for ELISA were 
propagated in Madin Darby bovine kidney cells. Data was analyzed using STATA version 13. Fisher’s exact test and logistic 
regression analysis were used to determine the association between prevalence of rotavirus and potential risk factors. An 
overall rotavirus prevalence of 1.24% (95%CI 0.40 – 2.86%) was found. The prevalence of rotavirus in diarrheic calves (1.41%) 
was not significantly different from the prevalence of rotavirus in non-diarrheic calves (1.04%) (p>0.05). Similarly, the origin, 
breed, sex, age, management, and type of farm had no significant association with the prevalence of rotavirus infection of calves 
(p>0.05). After 3 subsequent passages, progressive cytopathic effect i.e. Cell swelling and obscure cell boundaries, detachment 
and floatation of cells, cytoplasmic vacuolationas, increased cell granularity and cytoplasmic stranding were observed in all 
samples. The presence of rotavirus in dairy calves might entail morbidity and mortality in calves. Moreover, rotavirus infection 
might also lead to zoonotic transmission. Therefore, further detailed molecular epidemiological studies are warranted. Good 
hygienic and husbandry practices are essential to limit the spread of infection.   
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Abbreviations: PAGE: Poly Acrylamide Gel 
Electrophoresis; EM: Electron Microscope; NAHDIC: National 
Animal Health Diagnostic and Investigation Center; MDBK: 
Madine-Darby Bovine Kidney; CPES: Cytopatic Effects; EU: 
Elisa Units.

Introduction

Rotaviruses are a member of the family Reoviridae in 
which seven (A to G) species of rotavirus have been identified 
according to the specificity of VP6 inner shell polypeptide. 
Furthermore, rotavirus strains are grouped into electro 
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hero types based on the relative migration rates of genome 
segment in Poly acrylamide gel electrophoresis (PAGE) [1]. 
Point mutations, re-assortment, and rearrangements within 
the genome of double-stranded 11 segmented RNA have been 
identified as the major cause of variation and distribution 
within rotavirus [2]. Among this species Rotavirus A is the 
major cause of diarrhea in children and calves [3].

Genetic re-assortment is one of the important 
mechanisms for generating genetic diversity of rotaviruses 
and eventually for viral evolution [4,5]. There is no treatment 
for BRV, but early and confirmatory diagnosis helps to 
make appropriate prevention and control measures, which 
could prevent the great economic losses to farmers and the 
livestock industry [6].

 It suggested that causes of rotavirus could be 
management/environmental factors such as overfeeding, 
low temperature, poor hygiene, colostrum deprivation and 
individual animal susceptibility. Infectious agents, either 
singly or in combination, may be associated with field 
outbreaks with considerable economic burden [7].

In animals, rotavirus infection causes an enormous 
economic loss associated with high mortality and morbidity 
and treatment costs. Different species of animals like 
bovine, pigs, horses, dogs, monkeys, cats, rats and chicken 
are also susceptible to Rotavirus although the severity 
varies according to the species of the animal [8]. Rotavirus 
infections have a worldwide distribution and are a common 
cause of neonatal diarrhea in many mammalian and avian 
species [9]. Bovine rotavirus is a major cause of calf diarrhea, 
usually occurring in calves at 1-3 weeks of age [10,11]. In 
addition to clinical rotavirus infections, subclinical infections 
are also common in calves [10,11]. The agent multiplies in 
the intestine and spreads with the infected animals faces 
[12].

Rotavirus is environmentally distributed worldwide and 
was extensively studied [13,14] starting from the detection 
of the virus using an electron microscope (EM) in diarrheic 
cattle and children in 1968 and 1973 respectively [15]. In 
different studies BRV infection rates of 20-60% in samples of 
diarrhea have been reported [16,17]. Prevalence of rotavirus 
was estimated ranging from 11.8% to 26.8% in India among 
diarrheic calves [18-21]. Also in European countries rotavirus 
infection was widely examined. In Sweden between 1993 
and 2006 estimated prevalence was 24-47% [22], 42% in 
diarrheal outbreak in the UK [23], and 37 to 47.4% in France 
[24,25]. In Asian countries like Bangladesh, prevalence of 
rotavirus infection in calf feces varied from 0 to 7% [26]. In 
developing country like Ethiopia the prevalence of bovine 
rotavirus was 16.7% [27]. Although recently published 
data’s for the status of calf rota virus in Ethiopia was very 

rare, Beksisa, et al. [28] reported that 12.5% prevalence of 
the disease in one selected farm. The vaccine coverage status 
of the disease in children of Ethiopia showed that it was 
lower than the targets set by WHOM [29].

The etiology of calf diarrhea is multifactorial and 
may include infective, environmental, nutritional, and 
management factors such as calves being born from a heifer 
[30], being born during the summer [31,32], suckling [31-
33], low serum IgG concentrations and large herd size [34].

Rota virus infection is associated with huge mortality 
and morbidity of calve particularly in low income African 
countries including Ethiopia. The fact that Ethiopia is a 
leading country in livestock population in Africa and the 
dairy farms are concentrated in the central parts of the 
country highlighting the importance of comprehensive 
epidemiological studies of RV infections in the area is crucial. 
There is few (no) published data which shows prevalence 
of rotavirus in cattle so far in Ethiopia. As rotaviruses 
are zoonotic which transmit from animals to humans the 
implication of the disease is important both economically 
and socially. Hence, this study is therefore, articulated in 
determining the prevalence of RVs and associated factors to 
bridge the information gaps on epidemiology of the diseases 
and its isolation from dairy calves in the study area.

Materials and Methods

Description of the Study Area

The current study was conducted in four selected areas 
of central Ethiopia (Bishoftu, Sebeta, Holeta, and Sululta) 
from November 2019 to May 2020 (Figure 1). There are 165 
small scale farms, 57 medium, and 25 large-scale dairy farms 
in the selected areas that supply milk and milk products to 
consumers of the towns and surrounding areas. These dairy 
farms contain local zebus particularly from extensively and 
semi-intensively reared herds, hybreeds of Holstein- Friesian 
and jersey, or exotic breeds of either holestein-friesianor 
jersey breeds which attain 100% genetic quality.

Bishoftu: The town is found in east Shewa Zone, Oromia 
Regional State, located about 45 km South-east of the capital 
city, Addis Ababa. The area is located at 9°N latitude and 
40°E longitude at an altitude of 1850 m. above sea level. 
Bishoftu receives annual rainfall of 866 mm of which 84% 
is in the long rainy season (June to September). The annual 
minimum and maximum temperature of Bishoftu is 11and 
29°C, respectively. The domestic animals reared in Bishoftu 
town are 30887cattle, 43138 poultry, 9322 equines, 9294 
sheep, and 4753 goats [35].
 Sebeta: It is located in the Oromia Special Zone Surrounding 
Finfinne (Addis Ababa) of the Oromia Region. The district is 
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located 25 km south-west of Addis Ababa at an altitude of 
1800-3385 m above sea level and latitude and longitude of 
8°55-8.917°N and 38°37-38.617°E respectively. It receives 
an average annual rainfall of 1073 mm and temperature 
that ranges from 11.3-280C. It has a total area of 102,758 
km2. According to the information obtained from Sebeta 
Hawas district Administration Office, both livestock rearing 
and crop production are the main economic activities of the 
majority of communities.
Holeta: The town is located in the central part of the 
country, 31 km West of Addis Ababa in Oromia Special Zone 
Surrounding Finfinne Oromia Regional state. The area is 
bounded between latitude 8o53’ 75” to 9o14’ North and 
longitude 38o 21’ 40” to 38o 36’ 14” East. The Town has an 
area of 5550 hectares. Holeta town is found at an altitude 
of 2449 m above sea level. The annual mean maximum and 

minimum temperatures are 25.9 and 7.20C, respectively 
[36].
Sululta: This is a town under the Oromia Special Zone 
Surrounding Addis Ababa, Oromia region. Sululta is 35.7 km 
North West of Addis Ababa. It has an altitude and longitude of 
9° 11′ 747″ N 38° 45′ 338″ E. The elevation of Sululta is 2500 
meters above sea level. The annual average temperature in 
Sululta is 14.7 °C with an average rain rainfall of 1119 mm 
per year.

In general, these study areas were purposively selected 
and identified based on transport accessibility, potential area 
for commercial dairy farms and on the abundance of dairy 
farms to get sufficient samples from less than two months 
aged calves.

Figure 1: Maps showing all the study areas

Study Animals

Dairy calves less than 2 months of age found in the study 
areas constitute the study populations. The study animals 
were randomly selected. This was conducted for both 
diarrheic and non-diarrheic calves without distinguishing 
their breed type. Diarrhea was considered if feces are 
semi-liquid to liquid, with or without other abnormal 
characteristics such as the presence of blood or mucous. Any 
calf with feces without these characteristics was considered 
non-diarrheic or apparently healthy [37].

Study Design

A cross-sectional study was conducted at various dairy 
farms of Central Ethiopia from November 2019 to May 2020 
to study the Epidemiology of Rotavirus infection in dairy 
calves.

Sample Size Determination and Sampling 
Technique

As there was no previous report on the epidemiology of 
bovine rotavirus infection in the study area, the sample size 
was calculated by considering the expected prevalence of 
50% according to [38]. 

n= 1.962*Pexp (1-Pexp)
d2

Where: n = required sample size; Pep = expected prevalence; 
d =desired absolute precision. 5% desired precision; at 
95% confidence level was considered. Accordingly, the total 
calculated sample size was 384 however, to increase the 
precision the sample size is extended to 404. This sample 
size was generated nearly proportionally with insignificant 
difference at the study areas (Holeta, Sebeta, Sululta, and 
Bishoftu) using simple random sampling technique.
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Fecal Samples Collection

Approximately 30 grams of fecal sample was collected 
from each calf in a sterile epic doff tube after cleaning the anal 
area with a paper towel and beats by rectal stimulation with 
the index finger using disposable sterile plastic gloves [37]. 
Collected fecal samples were placed into icebox containing 
ice packs and transported to the Virology Laboratory at 
National Animal Health Diagnostic and Investigation Center 
(NAHDIC), Sebeta, and were stored at -20 °C until processing.

Questionnaire Survey

A close ended questionnaire was developed and filled 
at a farm or household level by face to face interviewing 
with herd owners or attendants during sampling in order 
to assess potential risk factors for the disease. On the 
questionnaire the potential risk factors included were; study 
areas, farm hygiene, first time of milking, start of suckling, 
practice of udder washing, habit of feed supplement for 
calves, awareness about colostrum, uses of colostrum’s, 
fecal consistency, isolation of dichroic calves and treatments 
provided for dichroic calves. 

Laboratory Techniques

Detection of bovine rotavirus antigen by ELISA: Multi-
screen Ag ELISA Calf digestive (BIO K 314/1, Belgium) 
sandwich ELISA was used to detect BRV Ag in the fecal 
suspensions. This monoclonal antibody coated plates were 
used to capture the corresponding Ag in the fecal samples 
if any. Test procedure was performed according to the 
manufacturer’s instruction (Kit reference BIO K 314/1, 
Belgium).

The 96 well plates provided in the kit contained two 
different capture antibodies. All wells of the plates were 
coated with rotavirus specific capture antibodies in which 
well A and B acted as controls (positive and negative control). 
These control wells ensures the test reliability between 
specific immunological reactions and non-specific bindings 
to eliminate false positives. Feces were diluted in the dilution 
buffer provided in the kit. A volume of 100μl of diluted 
sample was added to corresponding wells of specific and 
non-specific antibody-coated rows, respectively. Similarly, 
both the positive and negative controls were added to their 
respective well per plate. The plate was incubated at 25°C 
for 30 minutes and washed 3 times with a washing solution 
(diluted in the ratio 1:20 with distilled water) provided in 
the kit. A 100μl ready-made conjugate for rotavirus specific 
monoclonal antibody tagged with horse radish peroxidase 
enzyme was added per each well. The plates were covered 
with a sealant and incubated at 25°C for 30 minutes in the 
room temperature (22-25°C). Then, 100 μl of the chromogenic 

(2, 2, 5, 5, tetra methyl Benzedrine) solution was added to 
each well. The plates were then incubated for 10 minutes at 
25°C in the dark to prevent occurrence of oxidation. Finally, 
the reaction was stopped by adding 50μl stop solution (1M 
phosphoric acid) per well. The optical density was measured 
at 450 nm using an ELISA plate reader immediately after 
stopping the reaction. 

The test was validated using the positive control and 
data sheet provided by the kit. The net optical density of each 
sample was calculated by subtracting the reading for each 
sample well from corresponding negative control. Net optical 
density (OD) = (OD of specific binding -OD of non-specific 
binding). The end color formed after adding a substrate was 
blue which is changed to yellow color after intervention 
with a stop solution. Indeed, a sample was positive when an 
optical density value was > 0.15 Elisa units (EU) and negative 
for OD value < 0.15 Elisa units (EU) for bovine rotavirus.

Cell culture preparation: Madine-Darby Bovine Kidney 
Epithelial cells (MDBK, passage 82) obtained from Athens 
Veterinary Diagnostic laboratory, University of Georgia, USA, 
were revived from liquid nitrogen and re-cultured in 25cm2 
tissue culture flask. The confluent flask was then sub-cultured 
to multiple 25cm2 TC flasks and maintained in Dulbecco’s 
modified Eagle’s medium (DMEM) supplemented with 
10% fetal bovine serum, 2% Glutamax and 1% Antibiotic-
Antimycotic solution at 37oC in a humidified incubator at 
5% CO2.

Sample preparation: 10 % suspension of the fecal material 
is made using the transport medium with a screw-cupped 
bottle. Coarse glass beads are added and shaken vigorously. 
The suspension is poured in to centrifuge tube and centrifuge 
at 3000 rpm for 10 min at 4°C in a refrigerated centrifuge. 
The upper two-thirds of the supernatant fluid is collected, 
filtered using 0.45µm Millipore filters, and stored at – 20 °c 
until inoculation.

Virus isolation: The fecal suspensions prepared and stored 
at -20°C were thawed and 0.5ml of the samples inoculated 
into each sub confluent MDBK culture in 25cm2 flasks. After 
60min adsorption at 37°C, maintenance medium is added 
to each flask including one un-inoculated flask as negative 
control and incubated at 37°C in a humidified incubator at 
5% CO2. Cells were monitored every 24 hrs. post-infection 
and inspected for cytopathic effects (CPEs) using an inverted 
microscope. If no CPE was observed on the third passage 
after 48 hours inoculation, then the sample was considered 
as negative for rotavirus. On the fifth day, the cultures were 
freeze-thawed and the resulting lysate was inoculated into 
fresh cultures until the third passage.

https://medwinpublishers.com/OAJVSR
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Data Management and Analysis

The collected data were entered and coded in Microsoft 
Excel Spread sheet. The data was transported to State 
version 13 software (state Corp College station, USA) for 
analysis. The prevalence of rotavirus infection was calculated 
as number of Ag ELISA positive fecal samples divided by total 
samples examined and multiplied by 100. The association of 
various risk factors was explored first using Fisher’s exact 
test. Then the strength of association of potential risk factors 
(origin, age, sex, breed, farm hygiene, farm management, 
farm size and fecal consistency) with the outcome variable 
was analyzed using a logistic regression analysis. Non-
collinear variables with a invariable p<0.25 were offered to a 
multivariable logistic regression model. A p-value <0.05 was 
considered significant.

Results

Prevalence of Rotavirus

Out of the total 404 fecal samples examined, the 
prevalence of rotavirus infection was found to be 1.24% 
(5/404, 95% confidence interval [CI]: 0.40 – 2.86%). Highest 
animal level seroprevalence was recorded in Bishoftu (2/88, 
2.27%) followed by Sululta (2/96, 2.08%) and Sebeta (1/98, 
1.02%). 

Figure 2: Result of Antigen detection ELISA.

Association Of Risk Factors At Animal Level

The results of the association of different risk factors 
with the prevalence of rotavirus using Fisher’s exact test. 
Slightly higher prevalence of rotavirus infection was found 
in Bishoftu (2.27%) followed by Sululta (2.08%), and Sebeta 
(1.02%). No positive case was recorded in dairy calves 
of Holeta. Sera prevalence of rotavirus infection was not 
significantly associated with the investigated risk factors; 
breed, sex, age and fecal consistency (p>0.05) as presented 
in Table 1.

Variables Category No of samples tested No of Positive (%) Fisher’s Exact test
Origin 0.33

Holeta 122 0(0.00)
Sululta 96 2(2.08)

Bishoftu 88 2(2.27)
Sebeta 98 1(1.02)

Breed 1
Local 164 2(1.22)
Cross 233 3(1.29)
Exotic 7 0(0.00)

Sex 0.261
Female 180 1(0.56)

Male 224 4(1.79)
Age 1

3days-2Weeks 104 1(0.96)
2Weeks-1month 137 2(1.46)

1 – 2 months 163 2(1.23)
Feces consistency 0.551

Diarrheic 213 3(1.41)
Non diarrheic 191 2(1.04)

Total 404 5(1.24)

Table 1: Animal level prevalence of rotavirus infection in dairy calves.
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Association of Risk Factors at Farm Level

The overall farm level sero prevalence of rotavirus 
infection was 2.02% (5/247; 95%CI: 0.84, 4.80). Based 
on origin the infection was high in Bishoftu (2/42, 4.76%) 
followed by Sululta (2/68, 2.94%) and Sebeta (1/71, 1.41%) 
as compared to Holeta district (0/66, 0%). Larger farms 

were slightly higher in Rotavirus infection 8% (2/25) 
when compared to medium 0% and small farm sizes 1.82% 
(3/165) with no statistical significance (p>0.05). Similarly, 
farm hygiene and farm managements were also have no 
statistical difference among their categories as illustrated in 
Table 2.

Variables Category No. of farms 
samples taken No. of positive (%) Fisher Exact 

test
Origin 0.341

Holeta 66 0(0)
Sululta 68 2(2.94)

Bishoftu 42 2(4.76)
Sebeta 71 1(1.41)
Total 247 5(2.02)

Farm size 0.077
Small 165 3(1.82)

Medium 57 0(0)
Large 25 2(8)
Total 247 5(2.02)

Farm hygiene 0.222
Inadequate 92 4 (4.35)

Good 121 1(0.83)
Very good 34 0(0)

Total 247 5(2.02)
Farm management 1

Extensive 120 3(2.5)
Semi-intensive 37 0(0)

Intensive 90 2(2.22)
Total 247 5(2.02)

Table 2: Distribution of rotavirus infection at farm level.

Association of Potential Risk Factors with 
Rotavirus Infection at Animal Level: 

During the statistical analysis, for all the risk factors, the 
first level of each independent variable (the category of a 
risk factor with lowest prevalence) was used as a reference 
category. Animal level seroprevalence of Rotavirus was 
not statistically significant (P >0.05) between the various 
risk factors for the disease. Univariable logistic regression 

analysis showed that the risk of infection in Sululta (OR 
= 0.48, 95% CI: 0.04, 5.43) and Bishoftu (OR = 0.44, 95% 
CI: 0.04, 4.97) was not significantly higher than in Sebeta. 
Rotavirus infection in males 1.79% (4/213) was slightly 
greater than in females 0.56% (1/191). Invariable logistic 
regression analysis also showed no significant association 
(P>0.05) between sera-positivity and Breed, Age and fecal 
consistency.
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Risk factors No. of samples tested No. of Positive (%) Crude OR (95%) p-Value
Origin
Holeta 122 0(0.00) 1
Sullta 96 2(2.08) 0.48(0.04, 5.43) 0.557

Bishoftu 88 2(2.27) 0.44(0.04, 4.97) 0.51
Sebeta 98 1(1.02) * 0.45
Breed
Local 164 2(1.22) *
Cross 233 3(1.29) 0.95(0.16, 5.73) 0.952
Exotic 7 0(0.00) 1

Sex
Female 180 1(0.56) *

Male 224 4(1.79) 0.31(0.03, 2.77) 0.293
Age

3days-2Weeks 104 1(0.96) *
2Weeks-1month 137 2(1.46) 0.65(0.06 7.33) 0.732
1month-2month 163 2(1.23) 0.78(0.70 8.73) 0.841

Feces consistency
Diarrheic 213 3(1.41) 0.74(0.12, 4.48) 0.744

Non diarrheic 191 2(1.04) *

Table 3: Relationship of rotavirus infection and potential risk factors in dairy calves at animal level.

Association of risk factors with rotavirus 
infection at farm level

At farm level analysis, the variable entered into the 
multivariate model was farm size and farm hygiene. Origin 

and farm management were excluded due to univariate 
analysis p >0.25. Based on farm level all independent 
variables were statistically insignificant both with univariate 
and multivariate analysis as shown in Table 4.

Variable No. of farms No. of 
Positive

Crude OR (CI: 
95%) p-value Adjusted OR 

(CI: 95%) P-value

Origin

Holeta 66 0(0) 1 - -

Sululta 68 2(2.08) 0.47(0.04, 5.32) 0.543 - -

Bishoftu 42 2 0.29(0.03, 3.25) 0.313 - -

Sebeta 71 1 *

Farm size

Small 165 3(1.82) 4.69(0.74, 29.62) 0.1 5.27(0.79, 
35.27) 0.087

Medium 57 0 1 1

Large 25 2(8) * *

Farm hygiene

https://medwinpublishers.com/OAJVSR
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Inadequate 92 4 0.18(0.02, 1.67 0.132 0.21(0.02, 
1.99) 0.175

Good 121 1 * *

Very good 34 0 1 1

Farm management

Extensive 120 3 0.89(0.14, 5.42) 0.896 - -

Semi-intensive 37 0 1 - -

Intensive 90 2 1 * - -

Table 4: Farm level logistic regression analysis of rotavirus infection and potential risk factors for the study animals.

 Questionnaire Survey

Of the total 134 interviewed volunteer respondents from 
the four study areas who were participated on dairy farming 
environments, 47.76% (64/134) had contracted diahrric 
calves in the farm previously. Based on fecal consistency, 
diahrric calves were slightly higher at Sebeta 66.7% (10/15) 

followed by Sululta 52.3% (23/44), Holeta 42.4 (25/59) 
and Bishoftu 37.5% (6/16). Regarding farm hygien, 38% 
were inadequate, 46.3% good and 15.7% very good hygienic 
condition. On the basis of colostrum knowledge 92.5% 
knows what a colostrums is and 7.5% don’t know. Regarding 
udder washing, 74.6% of the respondents had a practice of 
udder washing prior to milking and suckling (Table 5).

Risk factors Categories Frequency Percent (%)

Farm hygien
Very good 21 15.7

good 62 46.3

Start of milking
Inadequate 51 38

Immediately after parturition 9 6.7
After 3days 18 13.4

Start for suckling

After a week 99 73.9
Left for the calf 8 6

Within 1hr of parturition 129 96.3
After 3 hrs 5 3.7

Udder washing
After 6 -24hrs 0 0

Yes prior to milking & suckling 100 74.6

Supplement feeding within 2 months 
age

Not washed 34 25.4
Yes 25 18.7

Knowledge of colostrum
No 109 81.3

Know 124 92.5

If you know, its use for calf?
Don’t know 10 7.5

For nutritive 17 5.6

Fecal consistency

As a vaccine 63 50.8
For growth 30 24.2
Don’t know 14 11.3

Observed diarrhea 64 47.8

Dichroic state, based on study areas
Not Observed 70 52.2

Holeta 25/59 42.4
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Sex mostly affected by diarrhea

Sululta 23/44 52.3
Bishoftu 10-Jun 37.5
Sebeta 15-Oct 66.7
Male 13/64 20.3

Age
Female 18/64 28.1

No difference 33/64 51.6
<1week 15/64 23.4

Do you isolate diarrheic calves
1-3 weeks 35/64 54.7
1-2month 19/64 29.7

Yes 21/64 32.8

Measurement taken

No 43/64 67.2
Antibiotic treatment 30/64 46.9

Traditional treatment May-64 7.8
Not treated Mar-64 4.7

Milk provision reduced 26/64 40.6

Table 5: Results of questionnaire survey on Rotavirus infection in the study areas.

 Isolation of Rotavirus In Cell Culture

In the present study, viral growth in cell culture was 
assessed by examining inoculated cells for CPE. All Rotavirus 
positive samples for Ag ELISA were inoculated on MDBK cells 
were isolated for the virus with various cell morphological 
changes. This was evident by development of visible 

cytopathic effect of different degree on MDBK cell lines such 
as cell swelling and obscure cell boundaries observed on 
48hrs of culture, detachment and floating of cells after 72hrs, 
cytoplasmic vacuolation and increased cell granularity on 
the fourth day and cytoplasmic stranding observed on the 
fifth day due to the effect of the virus (Figure 3).
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Figure 3: Morphological changes of cells due to Rotavirus infection. (A) Uninfected monolayer of MDBK cells (B) Cell swelling 
& obscure cell boundaries (C) Cells detachment & floating (D) Cytoplasmic Vacuolation (F) Increased cell granularity (E and 
G) Cytoplasmic stranding.

 Discussion

Newly borne calves represent worldwide an important 
resource in livestock production for milk, meat or breeding 
i.e. replacement stock [39]. The livestock industry faces 
many series of disease problems like calf diarrhea, which 
usually affect it dramatically. Neonatal calf diarrhea is a 
prime disease affecting newborn calves leading to morbidity 
and mortality in, causing economic losses due to the costs 
of treatment, diagnostics, weight loss or death in infected 
animals, and poor growth performance [40]. Indeed, the 
long-term effects of diarrhea on the health and efficiency 
of calves cured of clinical courses of the disease may cause 
more economic loss [41]. A crucial period for these calves 
is the first few days following birth. In developing countries 
like Ethiopia, domestic animals are the major income source 
for poor families. These families suffered badly due to the 
neonatal calf mortality. Among numerous viral, bacterial, and 
parasitic causative agents, bovine rotavirus is the foremost 
cause of neonatal calf diarrhea in domestic animals. The 
cause of neonatal calf mortality is specifically related to 
group A bovine rotaviruses [42]. Fecal contamination plays 
an important role in the transmission of rotavirus infection 
and the infection is widespread globally in cattle populations. 
Because of the disease impact both economically and socially 
through its public health importance, studying the disease 
distribution is essential the effective control measures [8].

In general, the overall prevalence in the current study 
was found to be 1.24% in calves. This result is lower when 
compared to the reports of Pérez E [43] in Costa Rica (7%), 
[44] in Turkey (8.5%), [45] in Turkey (8.92%), and [46] in 
India (5.5%). Such a higher prevalence of rotavirus have 
also been reported from many countries including Ethiopia 

(16.7%) [26], Algeria (14.63%) [36], Vietnam (15%) [47], 
Southern Italy (16.8%) [48], India (27.02%) [18] and 
Switzerland (58.7%) [16]. this difference could be attributed 
to the number of samples investigated, livestock management 
style, geographical variations, and due to differences in the 
test method applied. The prevalence of rotavirus infection 
also varies depending on the country and region under study 
[17,39]. However, the current study was in accord with the 
reports of [49] in Oldenburg (1.96%). 

In the present study, 1.24% (5/404) calves were positive 
for Rotavirus fecal excretion as detected using Ag-ELISA. The 
prevalence was likely higher in Bishotu (2.27%) and Sululta 
2.08%). The difference in prevalence across the study areas, 
although not significant, might be due to farm management 
practices exercised in different areas, hygienic status [50,51], 
environmental conditions, and geographical locations 
(climate condition).

In this study, rotavirus positivity has no significant 
association with age of calves and fecal consistency unlike 
the reports of Dhanaraj V, et al. [52] who reported higher 
prevalence of Rotavirus infection in calves during the first 
week of life and when liquid feces was present. However, 
in this study, among positive samples 57.4% were from 
clinically diarrheic calves and the remaining 42.6% were 
from subclinical calves which are inconsistent with reports 
of McNulty S, et al. [53] where diarrhea or excretion of 
abnormal feces was associated with rotavirus infection in 
58% of infected calves, while in the remaining 42% infection 
was subclinical. This shows the excretion of the virus is not 
limited only to clinically diahrriec cases and investigating 
subclinical cases is also crucial to identify calves shedding 
rotavirus in the feces.
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The current result showed that the prevalence of 
rotavirus in male calves (1.79%) was higher than female 
calves (0.56%). Dash K, et al. [54] and Sharma R [55] 
reported much higher prevalence of rotavirus in male 
bovine calves (20.37%) and (42.85%) as compared to female 
calves (12.76%) and (28.2%), respectively. The possible 
justification for this could be due to higher anti-rotavirus IgG 
concentrations for female calves compared to male calves 
[56]. It could be due to the management practices due to the 
fact that in most of the dairy farms female calves are better 
looked after than male calves. Previously, Ammar M [37] 
and Dash K, et al. [54] also reported higher susceptibility of 
male bovine calves in comparison to female calves against 
rotavirus infection. In line with this, Derso T, et al. [29] 
noticed that male calves were more susceptible to diarrhea 
as compared to female calves.

Age-wise susceptibility revealed that 0.96%, 1.46% and 
1.23% prevalence of rotavirus infection for calves of less 
than 2 weeks, 2weeks-1month and 1-2 months, respectively. 
This result disagrees with the reports of Dhanaraj V, et al. 
[52] who reported the prevalence of infection with Rotavirus 
is greater during the first week of life and when liquid feces 
are present. The possible reason could be in the first week 
there is maternally derived antibody through colostrums 
consumption which prevents the occurrence of the disease 
[57] and when this antibody wanes the calves loses natural 
resistance against the infection within 2weeks to 1 month 
of age period. After the age of 1 month, shedding rotavirus 
by calves had decreased. This might be due to an increased 
natural resistance against infection [37]. Unlike the present 
study Bellinzoni R, et al. [58] reported a peak prevalence 
(53%) of rotavirus infection in calves between 10-19 days. 
This study disclosed that there was no significant difference 
in the detection rate of Rotavirus infection among calves of 
different age groups which is in line with reports of Garcia 
A, et al. [59] who reported Rotavirus infection detected in 
age groups of; 1-7, 8-14, 15-21 and 22-30 days were 46.9%, 
45.6%, 33.8% and 48.3% respectively with no significant 
differences in the detection rate of rotavirus among calves on 
various age-groups.

Based on the hygienic status of dairy farms, there was 
variation in rotavirus positivity in that in farms with very 
good hygiene no case of rotavirus was detected while a 
relatively higher prevalence was recorded in farms with 
inadequate hygiene (2.05%) than good hygiene (1.18%). 
This indicates the shedding of the virus is more common 
in dairy farms where farm hygiene is inferior. This could be 
attributed to fecal contamination that plays an important 
role in intensively and crowdedly gathered calves under 
inadquate hygienic conditions [49,50]. Also poor water 
quality and sharing living space with other domestic animals 
in developing countries could explain the greater risk of 

rotavirus transmission [60].

Based on farm size a slightly higher sero-prevalence in 
large size category 8% (2/25) when compared with medium 
size 0% and small size farm 1.82% (3/165) were observed. 
This result was in line with the report of Erdoan H, et al. 
[61] who reported when the number of calves in the herd 
increased, the risk of Rota virus infection also increased. 
This could be estimated due to calves born in crowded herd 
or grouped in large number were more likely to be positive 
for Rota virus. Large herd size and younger weaning age 
predisposed to rotavirus infection [62].

The Cytopatic effects (CPEs) produced in this study 
were in agreement with previous reports [63-65]. In general, 
diarrhea of neonatal calf causes major economic loss directly 
through mortality and indirectly from poor growth and 
therapy costs after clinical disease. It has been estimated that 
neonatal calf diarrhea accounts for approximately 75% of the 
mortality of dairy calves fewer than three weeks of age [66]. 
The average annual loss of calves from rotavirus and other 
neonatal disease between 1970 and 1976 was estimated at 
$ 95,500,000/year [67]. More over the possible long term 
effect of neonatal diarrhea on the health and performance of 
calves that survive clinical episodes could constitute an even 
greater loss [68,69]. In terms of public health significance 
calf rotavirus had its own implication. Close contact between 
man and domestic animals may promote exposure to 
rotaviruses. All farm workers handling livestock, especially 
young animals, get contaminated continuously with livestock 
faces. Viruses in excreta deposited in fields could pass 
via run-off water into fresh waters such as rivers or lakes. 
Aerosolized virus could be produced through disturbance 
of excreta, during cleaning of premises, for example [70]. 
The limitations of this study could be failure to identify and 
characterize the isolated viruses using molecular techniques 
and failure not to include the public health importance of 
rotavirus infection on children which might be essential to 
make a comparison.

Conclusion 

The current study revealed that the prevalence of bovine 
Rotavirus in the study areas was very low. All the investigated 
potential risk factors were not found to be predictors of 
rotavirus infection. Rotaviruses were isolated from both 
diarrheic and non-diarrheic calves. Of the 5 Ag-ELISA positive 
samples cultured 3 samples showed cytopathic effect (CPE) 
for the virus. Although the prevalence of rotavirus is very 
low, it might gradually increase on the conductive situation 
like inadequate hygienic practices, thereby posing risk for 
animals as well as contact to human beings. Hence, based 
on the current finding public education and awareness 
creation among the communities should be warranted, 
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Proper hygienic practices and good husbandry management 
should be exercised and further large scale epidemiological 
and molecular studies in both veterinary and public health 
deplanes should be recommended. 
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