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ABSTRACT 

 

Bovine viral diarrhea (BVD) is one of the most economically important diseases of cattle 

population worldwide including Ethiopia and caused by Bovine viral diarrhea virus 

(BVDV). Across-sectional study was conducted from December, 2019 to April, 2020 to 

investigate BVDV seroprevalence and to identify the potential risk factors associated 

with Bovine Viral Diarrhea Virus (BVDV) infection in 45 non-vaccinated cattle herds in 

and around Asella town, Ethiopia. Semi structured questionnaire survey was designed to 

assess variables related to herd managements through personal interview of the farmers. 

A target of five animals per herds and a total of 225 cattle serum were sampled. The 

extracted sera samples were examined for detection of bovine viral diarrhea virus 

(BVDV) antibodies using indirect enzyme-linked immunosorbent assay (iELISA) kit (ID 

Screen® BVD p80 Antibody) following the manufacturers protocol.Chi-square analysis 

and multivariable logistic regression model were used to identify risk factors for BVDV 

seropositivity. In the present study, 19(8.4%) (95% CI: 5.2-12.9) and 10(22.2%) (95% 

CI: 3.0-41.4) seroprevalence of BVDV antibody was observed at individual and herds 

level, respectively.Among the animal and management risk factors observed in multiple 

logistic regression analysis, reproductive problem and farming system were identified as 

potential risk factors for the seroprevalence of BVDV (P<0.05). Cows with history of 

abortion had higher chance of BVDV seroreaction than cows with no history of 

reproductive problem with an odds of 30.5 times (P=0.000, 95% CI (6.28-

148.1). Similarly, cows with history of repeat breeder had 6.95 times (P= 0.007, 95% CI 

(1.68-28.71) likelihood of being seropostiveto BVDV as compared to cows with no 

history of reproductive problem. Intensive farming system (OR: 7.69; P=0.001 95% CI 

2.27-33.33) were less likely to be seropositive than extensive and semi-intensive farming 

system (P < 0.05). Seroprevalence of BVDV was not associated with others variables (P 

> 0.05). In conclusion, the study revealed immense exposure of cattle in and around 

Asella town to BVDV infection that varied with reproductive problem and farming 

system of the animals. Further studies will be required to elucidate the epidemiology of 

BVDV infection in cattle and other livestock species in the study area. 

Keywords: Bovine Viral Diarrhoea Virus, Ethiopia, Indirect ELISA, Seroprevalence



 

 

 

1. INTRODUCTION 

 

Bovine viral diarrhea virus (BVDV) is a highly contagious infectious agent of cattle 

populations across the world and causing significant economic losses due to decreased 

performance, loss of milk production, reproductive disturbances and increased risk of 

morbidity and mortality (Wernick et al., 2015). The virus belongs to the family 

Flaviviridae, genus Pestivirus, and is classified into biotypes based on the presence or 

absence of observable cytopathology in infected cell cultures, as cytopathic (CP) or 

noncytopathic. The predominant biotypes found in isolates from samples collected from 

clinically sick cattle are noncytopathic strains (OIE, 2008).  

 

The spread of BVDV infection through nose-to-nose contact between susceptible herds is 

mainly by persistently infected (PI) animals which harbor the virus for life and shed it in 

high concentration without showing any immune response. PI animals recognize 

intracellular BVD viral particles as ‘self’ and shed virus in large quantities throughout 

life; they represent the cornstone of the success of BVD as a disease transmission 

(Khodakaram and Farjanikish, 2017). 

 

The diseaseis distributed worldwide and tends to be endemic in most population, 

although national and regional variations occur (kampa et al., 2008). Cattle are the 

primary host but serological evidence of pestvirus infectionhas been found in over forty 

different species like: sheep, pigs, goats, giraffe, kudu, nyala, oryx, water buck, wild 

beast and African buffalo (Braun et al., 2013). It causes diarrhea, anorexia, pyrexia, oral 

erosion, abortion, congenital defects, poor growth, depression, fever, immune 

suppression and death (Rypula.et al., 2011; Nahed et al., 2012). However, BVDV 

infection results in a wide variety of clinical signs due to its immune-suppressive effects 

as well as having a direct effect on respiratory disease and fertility (Lanyon et al., 

2014). In addition, BVD infection of a susceptible dam during certain period of gestation 

can result in the production of a persistently infected (PI) fetus (Grooms, 2004). The 

complex epidemiology of BVDV partially lays inits ability to infect the foetus. If the 
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infection occursbetween the second and fourth month of gestation, the virus is able to 

cause a persistent infection of the foetus which may result in the birth of a persistently inf

ected (PI) calf (Peterhans et al., 2010). 

 

The detection of viral or viral components (direct tests) and detection of immune 

response to BVDV (indirect tests) are the two commonly diagnostic approaches used to 

detect BVDV infection (Saaet al., 2012).The direct test includes virus isolation, antigen 

capture ELISA and polymerase chain reaction (PCR) (Dubovi, 2013).Detection of virus 

specific antibodies by using different serological tests such as virus neutralization test and 

enzyme linked immunosorbent assay are an important ways for the indirect detection of 

the virus (Lanyonet al., 2014; Michaelet al.,2018). 

 

The elimination of PI animals is therefore paramount in efforts to limit the spread of 

the virus, but a control program also requires other components such as determination 

of the herd’s initial BVDV status and preventing the introduction of BVDV in non -

infected herds (Laureyns et al., 2009).However; the virus can utilize indirect routes as 

well through the use of contaminated equipment or through insemination with BVDV 

infected semen (Michaelet al., 2018). The environmental factors and knowledge of herd 

management which enhance the risks of BVDV infection would make better the ability to 

control and impede the transmission, minimizing the unfavorable effects of BVDV 

infection on herd health and productivity (Givenset al., 2012). 

 

The first serological evidence of BVD in Ethiopia wasreported by (Nigussie et al., 2010) 

with9.59% of prevalence.Later, (Asmare et al., 2013), 11.7% reported BVDV exposure 

evidence amongdairy cattle in central and southern Ethiopia.Seroprevalence of 32.9% 

and 32.6% was reported in Ethiopian dairy cattle with history of reproductive disorders 

using competitive ELISA and in three milk shed samples using competitive ELISA by 

(Asmare et al., 2018) and (Aragaw et al., 2018), respectively. Recently, the highest 

individual level seroprevalence of 51.9% was reported in Ethiopian cattle in Jimma 

townby (Tadesse et al., 2019). These indicated that only limited studies were conducted 

on seroprevalence of BVDV in different parts of the country. However, there is no data 
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available concerning the occurrence of BVDV in cattle and the present study attempted to 

evaluate the occurrence of the disease in selected herds in and around Assela town, 

Ethiopia. 

 

Therefore, the objectives of the study were: 

 To estimate the sero-prevalence of Bovine viral diarrhea virus (BVDV) in cattle 

in and around Asella town 

 To identify the potential risk factors for BVDV infection in cattle  
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2. LITERATURE REVIEW 

 

2.1. The Nature of the Disease 

 

Bovine viral diarrhea is a viral disease of cattle and other ruminants that is caused by the 

bovine viral diarrhea virus (BVDV). Viruses are extremely small infectious organisms. 

Persistently infected (PI) cattle animals excrete extremely high levels of the virus 

continually throughout their life. The infectious dose for calves is less than 500 virus 

particles. It is the etiologic agent of mucosal disease and bovine viral diarrhea, two 

economically important diseases of the livestock (Callenset al., 2016).   

 

BVDV infection is globally distributed being endemic in many countries (Kampa et al., 

2008) and infections can manifest as generalized immunosuppression leading to co-

infections, fertility difficulties both in male and female cattle, and other variable signs 

such as fever, diarrhea and respiratory dysfunction.This leads to considerable financial 

losses within the livestock industry because of lower reproductive accomplishment, lower

 weight gain, reduced milk production, increased mortality, early slaughter and increased 

expenditures for veterinary services (Wernicki et al., 2015).  

 

2.2. Biology and Structure of the Virus 

 

BVDV is a member of the genus Pestivirus, belonging to the family Flaviviridae. 

Pestiviruses are relatively small (40-60nm), spherical, an envelope, positive-sense 

singlestranded (ss+) of approximately 12.5kb in size (Neill, 2013), and has a single open 

reading frame (ORF) flanked by two un-translated regions (UTR): 5’-N
pro

, C, E
rns

, E1, 

E2, p7, NS2-3, NS4A, NS4B, NS5A and NS5B-3’.Non cytopathogenic(NCP) viruses can 

induce persistent infection in cells and have an intact NS2/3 protein. In CP viruses the 

NS2/3 protein is either cleaved to NS2 and NS3 or there is a duplication of viral RNA 

containing an additional NS3 region (Yaziciet al., 2012). 

https://link.springer.com/article/10.1007%2Fs11250-009-9445-1#CR2
https://en.wikipedia.org/wiki/Pestivirus
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Figure 1: Genome organization of pestivirus 

Source: (Abbas et al., 2013). 

 

Figure 2: The enveloped, mature virions contain three virus-encoded membrane 

proteins (E
rns

, E1 and E2) in addition to the capsid protein 

Source: (Abbas et al.,2013). 

 

There are two different genotypes; BVDV-1 and BVDV-2 with several sub-genotypes. 

The viruses in the two genotypes show considerable antigenic difference from each other 

and within their species. There are also two biotypes of BVDV, designated as 

cytopathogenic (CP) and non-cytopathogenic (NCP) strains. The majority of BVDV 

infections in the field are caused by the NCP biotype. This designation depends on their 

effect on tissue culture cells, where the cytopathogenic strains will cause vacuolization 

https://www.ncbi.nlm.nih.gov/pubmed/23334420
https://www.ncbi.nlm.nih.gov/pubmed/23334420
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and cell death (Walz and Bradford, 2015). The two BVDV genotypes are recognized, 

based on the nucleotide sequence of the 5’untranslated (UTR) region. BVDV-1 isolates 

have been grouped into 16 subtypes (a-p) and BVDV-2 has currently been grouped into 3 

subtypes (a-c) (Peterhans, 2010). 

2.3. Host Range 

 

Cattle are the natural host of the type species of pestiviruses, but infection by BVDV has 

been demonstrated innumerous other species like; sheep, and goats (Gao et al., 2011).Per

sistent infection withBVDV is documented in alpacas, mouse deer, mountain 

goats,white-tailed deer (WTD), sheep, and goats (Nelsonet al., 2008).Virus distribution 

among tissues in persistently infected sheep,WTD, and mountain goats is similar to that 

seen incattle (Henningsonet al., 2013). The fact BVDV can infect a variety ofother 

species that are in natural contact with cattle poses a riskfor re-infection of 

pestivirussusceptible cattle populations (Froetscheret al., 2010). 

 

2.4. Transmission 

 

Transmission of BVDV occurs both horizontally and vertically with both persistently and 

transiently infected animals excreting infectious virus. Virus is transmitted via direct 

contact, bodily secretions and contaminated fomites, with the virus being able to persist 

in the environment for more than two weeks. Persistently infected animals are the most 

important source of the virus, continuously excreting a viral load one thousand times that 

shed by acutely infected animals (Khodakaram and Farjanikish, 2017).  

 

Persistently infected (PI) animals shed virus in all secretions and excretions, including 

dung, urine, milk and colostrum, saliva and discharges from the eyes, nose and 

reproductive tract.Movement of these substances between farms, or clothing or 

equipment contaminated by them is also potential means of transferring and introducing 

the virus. This could occur via large items of equipment such as machinery or smaller 

items such as calving aids or nose tongs. All such items should be thoroughly cleansed 

and disinfected to minimize the risk of transmission (Khezri, 2015). 
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Bovine viral diarrhea virus is transmitted in many ways. The four important determinants 

as a means of transmission are the prevalent of persistent infection animals, rate of 

animal to animal contact, virulence of virus strains and susceptibility of cattle to new and 

indigenous strains in the herds (USAD, 2007) either through a congenital infection of the 

fetus or after birth. Congenital infections may cause resorption, abortion, stillbirth, or 

live-birth. Congenitally infected fetuses that survive in utero infection (i.e., the live-

births) may be born as BVDV-infected calves. The BVDV infection in these calves will 

persist during the entire life of the calf, and they will shed BVDV continuously in the 

farm environment (Friedgutet al., 2011). 

 

2.5. Host -Pathogen Interaction 

 

Two genotypes, BVDV type 1 and BVDV type 2, are identified as distinct species within 

this genus, with further classification as CP and NCP based on in vitro cell culture 

characteristics and genetic differences (Brodersen, 2014). Genotype 1 is considered the 

Pestivirus-type species and is reportedly the most prevalent genotype (Fultonet al., 2005). 

There is evidence of immunologic cross-protection among some strains of BVDV, 

including different genotypes (Kelling et al., 2007). However, there is also incomplete 

immunologic cross-protection between isolates and genotypes of BVDV.Studies 

demonstrated no difference in the frequency of respiratory or enteric disease (or both) 

between genotypes 1 and 2. 

 

Fetal infection may result in immunotolerance and lifelong persistent infection 

(Brodersen, 2014).  PI cattle with BVDV were considered immunotolerant based on the 

fact they were sero-negative for BVDV. It has been shown that persistent infection does 

not result from cytopathetic BVDV infection; rather, infection with non cytopathetic 

BVDV in early gestation will cause persistent infection. Persistently infected animals can 

develop severe disease with widespread lesions of the alimentary mucosal surfaces and 

lymphoid tissues, referred to as mucosal disease (MD). Mucosal disease is the result of 

persistent infection with a NCP strain of BVDV followed by subsequent postnatal 

infection with a CP strain of a closely related or homologous virus (Lunardiet al., 
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2008).Homologous cytopathetic BVDV in persistently infected animal with 

noncytopatheic BVDV is thought to be the result of mutation of noncytopatheic BVDV. 

 

Persistently infected animals did not have a competent immune system at the time of 

BVDV transplacental infection. The virus therefore entered the fetal cells and, during 

immune system development, was accepted as self. In PIs the virus remains present in a 

large number of the animal’s body cells throughout its life and is continuously shed. PIs 

are often ill-thrifty and smaller than their peers, however they can appear normal. PIs are 

more susceptible to disease, with only 20% of PIs surviving to two years of age (Voges, 

2006). 

 

Persistently infected (PI) animal with BVDV occurs when a bovine fetus is infected with 

a non-cytopathic strain of BVDV before 125 days of gestation (Leyh et al., 2012). In 

general, PI cattle display varied clinical advent such as diarrhea, pneumonia (as a result 

of immunosuppressant), poor growth, some succumb to mucosal disease, and some PI 

cattle show no clinical manifestations. The PI cattle that do survive ill-thrift are 

susceptible to mucosal disease. Mucosal disease only develops in PI animals and is 

invariably fatal (Lanyon et al., 2014). Disease results when a PI animal is super infected 

with a cytopathic biotype arising from mutation of the non-cytopathic strain of BVDV 

already circulating in that animal. The CP BVDV spreads to the gastro-intestinal 

epithelium, and necrosis of keratinocytes results in erosion and ulceration. In addition, 

bacterial infection of the damaged epithelium results in secondary septicemia (Peterhans, 

2010). 

 

Mucosal disease can be experimentally induced via super infection with a CP strain that 

is antigenically homologous to the persisting NCP strain (Peterhanset al., 2013) or 

naturally transmitted between PI animals that are PI with the same homologous NCP 

BVDV isolates (Kummerer et al., 2000). All CP biotypes produce the non-structural (NS) 

proteinNS3, whereas in NCP biotypes only the uncleaved form NS2/3 can be detected 

(Peterhans et al., 2013). The induction of apoptosis is resulted from the expression of 

NS3 protease on CP BVDV. Cytopathogenic BVDV localizes in the germinal centers 
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oflymph nodes (Fray et al., 2000b), tonsil, and gut associated lymphoid tissue of payer’s 

patches before spreading to gastrointestinal epithelium (Tenorio et al., 2004). 

Cytopathogenic BVDV promotes monocytes activation and differentiation as well as 

inhibiting antigen presentation to T cells that leads to uncontrolled inflammation, 

enhanced viremia and impairment of antiviral defenses (Lee et al., 2009). 

 

2.5.1. Intrauterine infections 

 

Fetal infection is of most consequence as this can result in the birth of a persistently 

infected neonate. The effects of fetal infection with BVDV are dependent upon the stage 

of gestation at which the dam suffers acute infection. BVDV infection of dam prior to 

conception and during the first 18 days of gestation results in delayed conception 

(Blanchard et al., 2010).  Once the embryo is attached, infection from days 29-41 can 

result in embryonic infection and resultant embryonic death. Infection of the dam from 

approximately day 30 of gestation until day 120 can result in immunotolerance and the 

birth of calves persistently infected with the virus (Radostits et al., 2007). 

 

BVDV infection between 80 and 150 days of gestation may be teratogenic, with the type 

of birth defect dependent upon the stage of fetal development at infection (Al-Afaleq et 

al., 2007). Abortion may occur at any time during gestation. Infection after 

approximately day 120 can result in the birth of a normal fetus which is BVD antigen-

negative and BVD antibody-positive. This occurs because the fetal immune system has 

developed, by this stage of gestation, and has the ability to recognize and fight off the 

invading virus, producing anti-BVD antibodies. 

 

2.5.2. Host-Pathogen Interaction Based on the Course of the Disease 

 

Following viral entry and contact with the mucosal lining of the mouth or nose, 

replication occurs in epithelial cells. Bovine viral diarrhea virus (BVDV) replication has 

a predilection for the palatine tonsils, lymphoid tissues and epithelium of the oropharynx 

(Tenorioet al., 2006). Phagocytes take up BVDV or virus-infected cells and transport 
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them to peripheral lymphoid tissues; the virus can also spread systemically through the 

bloodstream. Viraemia occurs 2-4 days after exposure and virus isolation from serum or 

leukocytes is generally possible between 3-10 days post infection.During systemic spread 

the virus is able to gain entry into most tissues with a preference for lymphoid tissues. 

Neutralizing antibodies can be detected from 10-14 days post infection with titers 

continuing to increase slowly for 8-10 weeks. After 2-3 weeks, antibodies effectively 

neutralize viral particles, promote clearance of virus and prevent seeding of target organs 

(Chase, 2004). 

 

2.6. Diagnosis of Bovine Viral Diarrhea Virus 

 

Various diagnostic tests are available for the detection of either active infection or 

evidence of historical infection. The method of diagnosis used also depends upon 

whether the vet is investigating at an individual or a herd level. Because persistently 

infected (PI) calves look and act normal, it is very important that producers use 

diagnostic testing to identify PI animals and remove them from the herd.  Polymerization 

chain reaction (PCR) is the most sensitive tool for early identification of PI calves, so 

farmers can remove these highly shedding animals from the herd as soon as possible. 

Detection of BVDV in newborn calves using antibody-based tests can be difficult as 

calves can have very high maternal antibody titers to BVDV, mainly via ingested 

colostrums (Michaelet al., 2018).  These maternal antibodies bind the virus and prevent 

its detection in this type of test. This is generally called shielding.PCR tests use either 

blood or tissue (ear notch) samples, can be completed in a very short period of time and 

provide very accurate results.Antibody-based tests are used for bulk-milk screening and 

allow diagnosis of BVDV infections in large scale screening and eradication programs 

(Fux and Wolf, 2013). 

 

2.6.1. Virus or Antigen Detection 

 

Antigen ELISA and reverse transcriptase polymerization chain reaction (RT-PCR) are 

currently the most frequently performed tests to detect virus or viral antigen. Individual 

testing of ear tissue tag samples or serum samples is performed. It is vital that repeat 

https://en.wikipedia.org/wiki/RTPCR
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testing is performed on positive samples to distinguish between acute, transiently infected 

cattle and PIs. A second positive result, acquired at least three weeks after the primary 

result, indicates a PI animal. RT-PCR can also be used on bulk tank milk (BTM) samples 

to detect any PI cows contributing to the tank (Michaelet al.,2018). 

 

Reverse transcriptase polymerization chain reaction (RT–PCR) is often preferable to 

virus isolation as it is less time consuming, less expensive, not restricted to laboratories 

with cell culture facilities and is also highly sensitive (Houe et al., 2006). A variety of 

samples, including blood, milk, follicular fluid, saliva and tissue samples, can be tested 

successfully by RT-PCR (Dubovi, 2003; Kliucinskas et al., 2008), with prolonged 

storage having minimal effect. Application of primers specific to the 50untranslated 

regions has shown that it is possible to successfully identify type I and type II BVDV 

using RT-PCR. Both acute and persistent infections can be detected by RT-PCR 

(Bhudevi and Weinstock, 2003). As such, repeat testing at a minimum 4-week interval is 

advised, with successive positive results indicating PI. Application of RT-PCR may 

detect any infected individuals contributing to the pool in pools of up to 50 (Smith et al., 

2008; Yan et al., 2011), with pools returning a positive test result prompting testing of 

individual samples. Smaller pools may be more economical when searching for a PI. 

 

The Ag ELISA presents a simple, rapid method for detection of PI animals that is ideal 

for high throughput applications, such as herd screening. Multiple BVDV antigens 

ELISA is now commerciallyavailable, for use with various samples, such as serum, milk 

and ear notches. The Ag ELISA is a very robust, simple, cost-efficient diagnostic method 

the test requires no cell-culture facilities and results are minimally affected by prolonged 

storage (Saliki and Dubovi, 2004).Unlike Ab ELISAs, Ag ELISAs cannot return useful 

results on pooled serum samples, with reported sensitivity of <15% in pools of just two 

serum samples (Cleveland et al., 2006). In addition, colostral antibodies may affect the 

sensitivity of the Ag assay on samples from suckling calves (Fux and Wolf, 2013). Cross-

reactivity with border disease virus has been observed in a commercially available 

BVDV Ag ELISA. 
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Immunohistochemistry (IHC) is one of the most popular methods of BVDV Ag detection 

in the USA (Driskell and Ridpath, 2006), and has been shown to detect PI animals with 

100% sensitivity when used on ear notch tissue samples. IHC is perceived as robust and 

suitable for large numbers of samples, but has disadvantages of restricted to tissue 

samples, labor intensive, prone to technical error, relies on a subjective scoring system, 

requiring experienced personnel to ensure accuracy (Cornish et al., 2005) and unreliable 

for use on samples stored in formalin for >15 days (Khan et al., 2011). 

 

2.6.2. Bovine viral diarrhea antibody detection 

 

Several Antibody detection methods are available including: a simple,inexpensive, 

reliable, rapid dot-blot enzyme immunoassay (Hemmatzadeh and Amini, 2009) an 

agarose gel immune diffusion (AGID) test (Lanyon et al., 2013) and a microsphere based 

immunoassay.However, by far the most common methods for detecting 

specificantibodies to BVDV are the serum neutralization test (SNT) and the AbELISA 

(Dubovi, 2013).The SNT is a highly specific test, but it is expensive and timeconsuming 

due to a need for tissue culture (Houe et al., 2006). The reference test across Europe,the 

SNT is based on inhibition of viral replication by Abspresent in a serum sample, but can 

have variableresults between laboratories as a result of the use of differentvirus strains or 

cell types. The SNT titer in a given animal will continue to rise for at least3 months 

following acute infection (Kirkland and MacKintosh, 2006). A positive relationship was 

observed between Ab ELISA results and SNT titers, as well as between antibody ELISA 

results and AGIDscores, showing that Antibody ELISAs also return quantitative results 

(Lanyon et al., 2013)with optical densities (ODs) expected to risefor 10-12 weeks post-

infection. 

 

A variety of samples can be tested by Antibody ELISA, andas they are rapid and 

inexpensive, Antibody ELISAs are an efficient andeconomical alternative to SNT, while 

the SNT will detect a rise in Abs following vaccination; Antibody ELISAs may not (Raue 

et al., 2011). Low SNT titers, along with prolongedstorage or repeated freeze–thawing 

can predispose a positivesample to testing negative by Antibody ELISA. 
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Multiple ELISAs are commercially available for the detection ofBVDV-specific Abs and 

have been validated for use in various samples,including serum, milk and bulk milk and 

will detect colostralantibodies in suckling calves (Fux and Wolf, 2013). Testing BTMcan 

be a valuable, efficient and cost-effective method for determiningherd 

immunity.Antibody concentrations in BTM are indicativeof the prevalence of immune 

cows in the milking herd (Eiras et al., 2012) and, in turn, the likelihood of theherd being 

infected. 

 

Antibodies persist atleast for several years; BTM Antibody testing is more valuable when 

usedfor regular surveillance so changes in seroprevalence can beobserved.Testing pooled 

serum samples by Antibody ELISA are used to estimate seroprevalenceamongst those 

individuals contributing to the pool (Lanyon et al., 2010). This is particularly valuable in 

non-lactatingstock, including young or dry dairy stock, beef cattle and bulls. 

 

2.7. Status of Bovine Viral Diarrhea Virus in Ethiopia 

 

The first serological evidence of BVD in Ethiopia wasreported by (Nigussie et al., 2010) 

with 9.59% prevalence.Later, BVDV exposure amongdairy cattle in Central and Southern 

Ethiopiawas reported by (Asmare et al., 2013) with 11.7% prevalence. Recently, 32.9% 

prevalence reported by (Asmare et al., 2018)in Ethiopian dairy cattle with history of 

reproductive disorders by using competitive ELISA, 32.6% prevalence by (Aragaw et al., 

2018)in three milk sheds sample using competitive ELISA and estimated individual level 

seroprevalence (51.9%) was the highest result yet reported in Ethiopian cattle in Jimma 

town(Tadele et al., 2019), respectively. The seroprevalence of BVDV in different parts of 

the country are summarized in Table 1. 
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Table 1: Prevalence of BVDV in different parts of Ethiopia 

Prevalence (%) Area or Regions  of 

Ethiopia 

Source 

Individual level Farm/herd level 

51.9% 95.6% Jimma town (Tadesse et al., 2019) 

32.6% 69.8% Central, southern and south 

west Ethiopia 

(Aragaw et al., 2018) 

34.2% 64.2% Central Ethiopia  (Aragaw et al., 2018) 

29.1% 66.2% Southern Ethiopia  (Aragaw et al., 2018) 

38.5% 100% Western Ethiopia  (Aragaw et al., 2018) 

32.9 - Ethiopia  (Asmare et al., 2018) 

11.76% - South and central Ethiopia  (Asmare et al., 2012) 

- 38% Southern Ethiopia  (Asmare et al., 2012) 

- 19% Central Ethiopia  (Asmare et al., 2012) 

11.46% - Three agroecologial zone of 

Oromia, Ethiopia 

(Nigussie et al., 2010) 

9.59% - Jimma Zone (Nigussie et al., 2010) 

16.6% - South West Shoa (Nigussie et al., 2010) 

6.11% - West Shoa zone (Nigussie et al., 2010) 
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3. MATERIALS AND METHODOLOGY 

 

3.1. Study Area 

 

The study was conducted in Asella town and the surrounding kebeles which is located 

175 kms south east of Addis Ababa from December, 2019 -April, 2020. The area is 

located at 7°46’N latitude and 39°16’E longitudes at an altitude of 2430 meters above sea 

level in central high land of Ethiopia (Figure 3). It has an annual rainfall of1147 mm of 

which more than 80% is in the long rainy season is distributed between (Junes to 

October). The mean annual minimum and maximum temperatures are 8.6°C and 21.6°C 

respectively. According to CSA, the total livestock population in Oromia region of 

Ethiopia is estimated to be about 24.43 million cattle, 9.39 million sheep and 8.59 million 

goat, 1.13 million horse, 134,898 mule, 3.42 million donkey, 315, 482 camel, and 19.02 

million poultry (CSA, 2018).The estimated livestock populations in Asella town and 

surrounding areas is about151,821 heads of cattle, 94,565  heads of sheep, 16,774  heads 

of goats, 37,093 heads of equine, 107,513  heads of poultry(TDLO, 2019). The livestock 

production systems in the region is dominantly a subsistencecrop-livestock mixed 

system. 

 

Figure 3: map of study areas 
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3.2. Study population 

 

The target population consisted of dairy farms composed of Friesians, Jerseys of their 

crossbreeds and local cattle located in and around Asella town. Only farms with medium 

farm sizes (farms with 8-30 animals per farms) were eligible for participation.Farms of 

different kinds ranging from dairy farms managed with family laborin small settingsto 

public or privately owned medium scale farms intended for commercialdairy production. 

The husbandry practice was,cows were hand milked with twice per day andboth natural 

mating and AI breeding systems were practiced in the study area. There was no regular 

vaccination and spray/dipping, but farmers took their animals for treatment whenever 

diseases occurred. 

 

3.3. Study Design and Methodology 

 

3.3.1.Study Design 

 

Cross-sectional study design was conducted in 45 randomly selected dairy farms out of 

270 registered dairy farms in Asella town and surrounding rural kebeles selected as milk 

shed areas and accessibility by the woreda from December, 2019 up to April, 2020.  

 
3.3.2. Sampling and data collection 

 

All cattle above six months of age were included for this study. Relevant individual 

animal data and farm level information were collected using a semi-structured 

questionnaire.A list of registered dairy farms/herds was collected from Asella town 

livestock and fishery resource development office and Tiyo District livestock and 

fishery resource development office. Depending on the herd sizes, herds were classified 

into two categories (I-herds with < 10 animals and II- herds with ≥10 animals). Animals 

were also grouped into two age categories (young and adult whereas young is 6-18 

months. Thereafter, two stage cluster sampling method was applied. Thus, 45 

clusterswere randomly selected from total 270 dairy clusters or individual house hold 

medium scale and commercial small diary business registered in the area which are, the 
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five surrounding kebeles and Asella town selected purposively because of milk shed 

area and accessibility (TDLO, 2019). 

 
3.3.3. Sample size determination 

 

Out of 270 registered dairy farms/herds of the area, 45 farms/herds were selected by 

simple random sampling for this study. Thereafter, 5 animals within the randomly 

selected farms/herds were sampled randomly again into the sample. From the previous 

study of bovine viral diarrhea virus by (Aragaw et al., 2018) in intensive dairy farms at 

central parts of Ethiopia with 32.6% of expected prevalence was used to calculate the 

sample size. The minimum required sample size for this study was 225 cattle by using 

confidence level of 95% and 10% of desired absolute precision (Thrusfield, 2018). 

 

g = 1. 96
2
 ×D× exP(1-exP) 

                                     b × d
2 

 g= 1.96
2 

x 2.68 x 0.326(1-0.326) = 45 

                                    5 x 0.1
2 

                  n = b x g,     5 x 45 = 225 

Where, g = number of cluster to be sampled; exP= Expected prevalence; z = 1.96= 

confidence statistic andd = desired absolute Precision 10% = 0.1; D =design effect= 

2.68which was calculated by using a formula D=ρ (b-1) + 1 

Where b is average number of cattle per clustersampled (5) which was assumed by the 

investigator, an intra-cluster correlation coefficient of ρ=0.42 was reported for BVD in 

cattle(Thrusfield, 2018).Then n= g x b, 225 cattle were involved in this study. 

 

3.3.4. Questionnaire 

 

Questionnaire survey was conducted to obtain appropriate information about the cattle 

within the farms during sampling. The questionnaire or data collection format contained 

information on the name of the farm, individual house hold farmer, location, Age, sex, 

breed, parity, history of reproduction problem, herd size, introduction of new animals, 

farming system and breeding methods. The questionnaire was closed type for its major 



18 

 

part and administered by the same interviewer who speaks the same language with the 

participant animal attendant. 

 

3.3.5. Blood sample collection, transportation processing and storage 

 

Blood samples were collected from jugular vein or coccygeal artery using plain 

vacutainer tubes and disposable needles by senior laboratory technician and investigator. 

From each clustered herd size selected animal, 10 ml of blood was drawn and kept 

overnight in an upright position followed by centrifugation at 1500 rpm for 10 min. The 

serum samples were decanted into labeled sterile cryovialspreserved at -20 °C at Asella 

regional laboratory and transported on ice to national animal health diagnostic and 

investigation center (NAHDIC) laboratory for screened. The presence of antibodies to 

BVDV was tested using an indirect commercial enzyme-linked immunosorbent assay 

(iELISA)-targeting antibodies kits (ID Screen® BVD p80 Antibody) (ID vet, Grabeis, 

France)according to the manufacturer instruction. Any herd with at least one seropositive 

animal was categorized as a positive herd. 

 

3.3.6. Serological analysis 

 

Anti-BVDV antibody detection in the sera was performed using an Elisa kit (BVDV ID 

Screen® BVD p80 Antibody)according to the manufacturer’s instructions. Each blood 

serum sample was diluted in a 1 ml dilution buffer, and the positive serum 

wasresuspended in 1/100 and distributed at 100 μl in micro plate wells. The plate was 

incubated at 21
o
C for one hour. After incubation, the plate was rinsed three times with 

washing solution, and 100 μl of dilute conjugate solution was added to each well. The 

plate was incubated for 1 hour at 21
o
C. Next, the plate was washed three times and 100 μl 

of chromogen solution was added to each well. After incubation for 10 minutes at 21
o
C, 

with protection from light, the reaction was stopped with 50 μl of stop solution. The 

plates were read using a plate reader (BIO-RAD, Ge) with a 450 nm filter (Schmidt et al., 

2012). A serum with absorbance value (S/P) with a cut-off level of 0.4 was considered to 

be BVDV positive. The serum absorbance value in between 0.4 and 0.5 were considered 
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as doubtful and value greater than 0.5 were considered as negative according to the 

manufacturer of the ELISA kit. 

 

3.4. Data Storage, Management and Analysis 

 

Individual animal level data and history of reproductive problem were collected by 

interviewing the farm owners or attendants by using a semi-structured questionnaire for 

this purpose. Individual animal level data (age, sex, breed, parity, history of reproduction 

problem) and farm level data (herd size, breeding methods and introduction of new 

animals to herds) were obtained. Data generated from questionnaire survey and 

laboratory investigations were recorded and coded using Microsoft® Excel for Windows 

2010 and transferred to Statistical Product and Service Solutions (SPSS) version 20.0 

(IBM SPSS, 2011). Chi-square test was conducted to determine the association between 

the BVDV status of the animals and the risk factors (sex, age, breed, parity, herd size, 

breeding systems, introduction of new animals, reproductive problem, farming system). 

Differences among groups of each factor were considered significant at p<0.05 for all 

parameters tested. Chi-square and regression analysis were employed to establish the 

association between seropositive result for bovine viral diarrhea virus and risk factors. 

Before regression analysis, the data was cheeked for fulfillments of assumptions, such as 

correlation of each variables (not more than 0.7), correlation of independent variables 

with dependent variable (minimum of 0.3), and multi-collinearity tests using Variance 

inflation factors (VIF) greater than 10 and Tolerance value less than 0.1 (Hari et al., 

1995). The strength of the association between outcome and explanatory variables was 

assessed using the crude and adjusted odds ratios (OR). Multivariable logistic regression 

procedures were used to model the effects of potential risk factors on outcome variables 

(BVDV antibodies). The forward elimination procedure was used to eliminate the factors 

that were not significant at p<0.05 in the overall model. Factors that were significant 

(P<0.05) were retained in the final model and model fit was examined by post-estimation 

goodness-of-fit tests, namely the Hosmer-Lemeshow test(Hosmer and Lemeshow, 2000). 

Finally,those variables with P<0.05 (adjusted OR, 95% CI) were considered as a 

significant potential risk factors for BVDV antibody seropositive results. 
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4.RESULTS 

 

4.1. Seroprevalence of BVDV 

 

From a total of 225 serum samples tested, 19 (8.4%) (95% CI: 5.2-12.9) were positive for 

antibodies against BVDV using indirect antibody ELISA technique. Out of 45 cattle 

herds, 10 (22.2%) (95% CI: 3.0-41.4) had at least one seropositive animal for BVDV 

antibody. There was difference in serostatus of BVD among sex, age, parity, history of 

reproduction problems, herd size, introduction of new animals, farming systems and 

breeding methods categories. Prevalence of BVD was relatively higher in female animals 

9.3% (95% CI: 5.7-14.2), young age (≤ 18 months)12.5% (95% CI: 6.6-20.8), no parity 

11.3% (95% CI: 5.9-18.94), Cows with a history of abortion had 53.8% (95% CI: 25.1-

80.8), farms with more than ten animals had 44.4% (95% CI: 25.5-64.7), farms 

introduced new animals to herds had 10.2% (95% CI: 6.1-15.6), semi-intensive farming 

system had 28.3% (95% CI: 16.0-43.5) and farms used AI service had 12.2% (95% CI: 

7.5-18.4) sero-prevalence (Table 2). 

 

In cows with history of abortion, a relatively higher prevalence was observed compared 

to cows with history of repeat breeder with 53.8% (95% CI: 25.1-80.8). Cows with no 

parity, relatively higher prevalence was observed compared to cows with less than 2 

parity 11.3% (95% CI: 5.9-18.94). Animals in semi-intensive farming system, had higher 

prevalence observed compared to animals in extensive farming systems with 28.3% (95% 

CI: 16.0-43.5) (Table 2). In chi square analysis, there was statistical significant variation 

(P<0.05) in seroprevalence of BVDVin farming system, reproductive problem and 

breeding system but others risk factors was not significant (P>0.05)  
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Table 2:Prevalence of BVDV and its association of different categorical variables in 

cattle in and around Asella town 

 

Variable Categories  No. of 

examined 

animals  

No. of 

Positive 

Animals 

Prevalence  

(95% CI) 

χ2 analysis 

χ2 

value 

p-

value 

Sex Female 204 19 9.3% (5.7-14.2) 2.136 

 

0.229 

Male 21 0 0.0% (0.0-0.0) 

Age Adult 129 7 5.4% (2.2-10.9) 3.562 

 

0.059 

Young 96 12 12.5% (6.6-20.8) 

Breed Local 41 3 7.3% (1.5-19.92) 0.082  

 

1.00 

Cross 184 16 8.7% (5.1-13.74) 

Parity No parity 106 12 11.3% (5.9-18.94) 3.088 0.214 

<2 parity 35 1 2.9 % (0.1-14.9) 

≥ 2 parity 84 6 7.1% (2.7-14.9) 

Herd size ≥10 animals 27 12 44.4% (25.5-64.7)  

0.086 

 

0.769 135 12 8.9% (4.7-15.0)  

<10animals 18 7 38.9% (17.3-64.3) 

90 7 7.8% (3.2-15.4) 

Reproductive 

problems 

No reproductive 

problem 

192 7 3.6% (1.5-7.4) 29.729 0.000 

Abortion 13 7 53.8% (25.1-80.8) 

Repeat breeding 20 5 25.0% (8.7-49.1) 

Introduction of  

new animals 

No 177 18 10.2% (6.1-15.6) 3.193 0.084 

 Yes 48 1 2.1% (0.1-11.1) 

Breeding 

system 

Normal 69 0 0.0 % (0.0-0.0) 9.179 0.002 

AI 156 19 12.2% (7.5-18.4) 

Farming 

system 

Extensive 69 0 0.0 % (0.0-0.0) 28.923 0.00 

Intensive 110 6 5.5% (2.0-11.5) 

Semi-intensive 46 13 28.3% (16.0-43.5) 

Overall prevalence 225 19 8.4% (5.2-12.9)  
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Cows with history of abortions were almost thirty one times (OR: 30.83;CI: 8.19-116.13, 

P=0.000) more likely to be infected with BVDV than cows with nohistory of 

reproductive problems and cows with problems of repeat breeder were nine times (OR: 

8.8; CI: 2.49-31.14, P=0.001) more likely to be infected with BVDV than cows with no 

reproductive problems. Cattlein the intensive farming system were 6.67 times (OR: 6.67, 

CI: 2.38-20.00, P=0.000) less likely to be infected with BVDV than cattle in the semi-

intensive and extensive farming system or cattle rears in intensive farming system were 

85% less likely to be infected by BVDV than cattle lives in the semi-intensive and 

extensive farming systems (Table 3). 

However, sex, herd size, parity, age, introduction of new animals, breed and breeding 

methods were not statistically associated with BVDV seroprevalence (P>0.05) (Table 3). 

In age category, young animals (≤ 18 months)were 2.5 times (OR: 2.5; CI: 0.94-6.58, 

P=0.066) more likely to be infected with BVDV than adult (>18 months) animalsor adult 

age group were 2.5 times less likely to be infected by BVDV than young age group of 

animals. Cross breed cattle were 1.21 (OR: 1.21, CI: 0.34-4.35, P=0.774) times more 

likely to be infected by BVDV than local breed cattle. 

 

In parity categories, cow with < 2 parity were 77% less likely to be infected by BVDV 

than no parity.  Parity greater than two 39.7% less likely to be infected by BVDV than no 

parity. In other word, cows with no history of parity were 4.34 and 1.67 times more likely 

to be infected with BVDV than cow with <2 and ≥ 2parity, respectively.  Herd size ≥10 

cattle were 1.25 times (OR: 1.25, CI:1.81-4.00  P=0.769) less likely to be infected by 

BVDV than herd size <10 cattle. Farms with history of introduction of new animal were 

5.3 times (OR:5.3, 0.68-41.66, P=0.108) less likely infected by BVDV than farms with 

no history of introduction of new animals or introduction of new animals in the farm 

were 81.2% less likely to be infected by BVDV than farms with no history of 

introduction of new animals (Table 3). 
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Table 3: Univariate Logistic Regression analysis results for association of potential 

risk factors for Seroprevalence of BVDV antibodies in and around Asella town 

dairy cattle 

Variables Categories Examined 

animals 

Positive 

animals 

OR (95% CI ) P-Value 

Sex Female  204 19 Rf Rf 

 Male
 a
 21 0 0.00(0.00-∞ ) 0.998 

Age Adult 
a
 129 7 Rf Rf 

 Young  96 12 2.49(0.941-6.59) 0.066 

Breed Local
 a
 41 3 Rf Rf 

 Cross  184 16 1.21(0.34-4.35) 0.774 

Parity No parity
 a
 106 12 Rf Rf 

 <2 parity  35 1 4.34 (0.54-33.33) 0.166 

 >= 2 parity 84 6 1.67 (0.59-4.54) 0.333 

Herd size >=10 animals
 a
 27 12 Rf Rf 

135 12   

 <10 animals 18 7 1.25(1.81-4.00)  

90 7 1.16 (0.43-3.03) 0.769 

Reproductive 

problem 

No reproductive 

problem
 a
 

192 7 Rf Rf 

Abortion  13 7 30.83(8.19-116.13) 0.000* 

Repeat breeding 20 5 8.81(2.49-31.14) 0.001* 

Introduction of 

new animals 

No
 a
 177 18 Rf Rf 

 Yes 48 1 5.32 (0.68-41.66) 0.108 

Breeding system Normal
 a
 69 0 Rf Rf 

 AI 156 19 22404392(0.000-∞) 0.997 

Farming system Extensive
a
 69 0 Rf Rf 

 Intensive 110 6 6.67 (2.38-20.00) 0.000* 

 Semi- intensive 46 13 0.00(0.000-∞0) 0.997 

a
=Reference category, *=Statistical significance 
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Multivariable logistic regression procedures were used to model the effects of potential 

risk factors on outcome variables (BVDV antibodies). The forward elimination procedure 

was used to eliminate the factors that were not significant at p<0.05 in the overall model. 

Factors that were significant (P<0.05) were retained in the final model and model fit was 

examined by post-estimation goodness-of-fit tests, namely the Hosmer-Lemeshow test 

(Hosmer and Lemeshow, 2000). Finally, those variables with P<0.05 (adjusted OR, 95% 

CI) were considered as a significant potential risk factors for BVDV antibody 

seropositive results. The final multivariable logistic regression model showed that, 

reproductive problem and farming system were independently associated with BVDV 

seroprevalence in and around Asella town dairy cattle (P<0.05) (Table 4). 

 

Table 4: Multivariate Logistic Regression analysis results for association of potential 

risk factors for Seroprevalence of BVDV antibodies in and around Asella town 

dairy cattle 

Variable Categories Prevalence at  

95% CI 

Multivariate logistic regression 

Adjusted OR (95% CI) P-Value 

Reproductive 

problems 

No history of 

reproductive problem 
a
 

3.6% (1.5-7.4) Rf Rf 

 Abortion  53.8% (25.1-80.8) 30.5(6.28-148.1) 0.000* 

 Repeat breeding 25.0% (8.7-49.1) 6.95(1.68-28.71) 0.007* 

Farming system  Extensive 
a
 0.0 % (0.0-0.0) Rf Rf 

 Intensive 5.5% (2.0-11.5) 7.69 (2.27-33.33) 0.001* 

 Semi-intensive  28.3% (16.0-43.5) 0.00(0.000-∞) 0.997 

a
=Reference category, *=Statistical significance 
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5. DISCUSSION 

 

 

In the present study, an individual and farms level seroprevalence of 8.4% and 22.2% was 

recorded, respectively. The animal level seroprevalence of the present study was 

comparable to previous reports of (Nigussie et al., 2010) with overall- seroprevalence of 

11.46% in three agro ecological zones of Ethiopia. Seroprevalence of 9.59%, 6.11%, and 

16.6% were reported by (Nigussie et al., 2010) in Jimma, Shoa, and Southwest Shoa 

zones, respectively. A study conducted by (Asmare et al., 2013) was reported a 

seroprevalence of 11.7% in breeding and dairy farms of central and southern Ethiopia and 

comparable to present study. The current finding was in agreement with previous report 

in Sudan and Egypt with 10.7% and 10.4% seroprevalence by (Saeed et al., 2015) and 

(Soltan et al., 2015), respectively.  On the other hand, the present finding was lower than 

the finding reported by (Aragaw et al., 2018), (Asmare et al., 2018) and (Tadesse et al., 

2019) with seroprevalence of 32.6%, 32.9% and 51.9%, respectively in Ethiopian dairy 

cattle. The present finding also disagrees with reported seroprevalence of 19.8% in 

Kenya, 27% in Ecuador, 36% in Colombia, and 40% in Egypt by (Callaby et al., 2016), 

(Herrera-Yungaet al., 2018; Ortega et al., 2020) and (Selim et al., 2018) respectively in 

different parts of the world.However, the present finding was higher prevalence compare 

to the prevalence of 2.2 % and 7.76% reported by (Manandhar, 2018)and (Thapa et al., 

2019)in Nepal, respectively. The variation of seroprevalence in different countries and 

regions might be due to the differences in management system (grazing practice, herd 

size, livestock trade, contact with other ruminants, biosecurity measures), types of 

diagnostic tests used, sample size, study design and environmental condition (Houe 1999; 

Talafha et al., 2009; Saa et al., 2012). 

 

The present finding was the smallest seroprevalence reported when compared with the 

different studies in Ethiopia and much lower from the reported prevalence of 78.8% in 

Mexico, 77.9% in Iran, 64.4% in Nigeria, 61.6% in Croatia, 51.1% in Bangladeshand 

33.2 in Malaysia by (Sakhaee et al., 2009; Mohammad, 2015; Bello et al., 2016; Rego et 

al., 2016; Uddinet al., 2017), and (Daves et al., 2016), respectively in different parts of 
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the world. The low prevalence of BVDV attributed to that the disease was not conducted 

in and around Asella town which have no boundary with areas of the country where 

BVDV reported before. The antibodies detected in these countries might be due to 

vaccination as opposed to situation in Ethiopia where there is no vaccination. 

 

Many studies conducted in different countries reported that a herd is more likely to have 

persistently infected cattle if they are simultaneously farming with small ruminants (Walz 

and Bradford, 2015) or contact with wild animals (Handel et al., 2011; Bedekovic et al., 

2013). In area residing with high cattle density is likely to lead to increased prevalence of 

antibody (Givens et al., 2012). Many studies indicated that prevalence was higher in large 

herds than in small herds (Sarrazin et al., 2013; Malavika et al., 2017).This was 

comparable with the present study with 44.4% and 38.9% in ≥10 animals and <10 

animals herd size, respectively. 

 

This study showed that the risk of being infected by the BVDV was higher in cows with 

history of abortion and repeat breeder than cows with no history of reproductive problem.  

The higher proportions of cows with history of abortions were seropositive to 

BVDVcompared with no history of reproductive problem 53.8% (25.1-80.8); P<0.05), 

that was cows with history of abortion were thirty times (adj OR: 30.5; P= 0.000) more 

likely to be infected than cows with no history of reproductive problem. This result was 

in agreement with other studies that reported higher prevalence of BVDV antibody in 

cows with history of abortions than cows with no history of reproductive problem 

(Asmare et al., 2013; Tequiero, 2014; Tadesseet al., 2019). This results also in agreement 

with (S.Y. Derdour, 2017) and (Thapa et al., 2019) in which findings shows that there 

was significant association between abortion and seropositivity with OR= 14.21 and 

OR=6.33, respectively.In this study, the higher seroprevalence was observed in cows 

with history of repeat breeder compared to the cows with history of no reproductive 

problem 25.0% (8.7-49.1); P<0.05)and repeat breeder were seven times (adj OR: 6.95; p= 

0.007) more likely to be infected than animals with no history of reproductive problem, 

which were higher than reports from (Tadesseet al., 2019). This result is in line with 

previous findings in Ethiopia (Nigussie et al., 2009; Asmare et al.,2018). This results 
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disagree with (Tadesse et al., 2019) and (Okumu. 2014) in which higher seroprevalence 

was observed in cows with history of repeat breeding compared to the cows with history 

of abortion. 

 

BVD infection of naive pregnant cows and heifers has been reported to lead to 

reproductive disorders such as early embryonic death, fetal death and mummification, 

birth of calves with congenital defects, calves with poor growth rates, increased age at 

first calving and depressed ovarian function in affected herds (Altamarand et al., 2013; 

Yang et al., 2012). Bovine viral diarrhea virus has also been reported to be 

fetopathogenic in cattle, thus leading to early embryonic death, repeat breeder syndrome 

and abortion in cattle.If exposure and transient infection of the dam occurs prior to 

embryo attachment to the endometrium, infection is avoided as BVDV does not penetrate 

the zona pellucida. However, following attachment embryonic infection can occur and 

may lead to embryo loss with the dam returning to heat(Gür, 2011). 

 

In this study, the higher seroprevalence was observed in semi-intensive farming system 

28.3% as compared to intensive farming system.Cows in intensive farming system were 

7.69 times (adj OR: 7.69; P= 0.001) less likely to be infected with BVDV than cows in 

extensive andsemi-intensive farming system or cows in the intensive farming system 

87% less likely to be infected with BVDV than cows in the extensive farming system. 

This result is in agreement with previously reported in Mexico by (Feliciano et al., 2016). 

This might be that, cows in an intensive system where contact between animals from 

different herds is not common and entrance of animals from different sources is not 

frequent, the prevalence is high than extensive and semi-intensive or double purpose 

farm. This may due to a high rate of contact between animals within intensively managed 

herds, that facilitating the transmission of infections among the animals. Therefore, 

conditions in the extensive and semi-intensive farming systems for the pathogen are 

adverse and have less probable transmission than in the intensive system.  

 

In current study, herd seroprevalence of 22.2% were reported. This finding disagree with 

69.8 and 95.6% herd seroprevalence were reported by (Argaw et al., 2018) and (Tadesse 
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et al., 2019) respectively in Ethiopia. This finding also disagree with herd seroprevalence 

of 65.5% in Brazil, 66% in Great Britain, 69% in Colombia and 92% in Cameron were 

reported by (Fernades et al., 2015), (Velasova et al., 2017), (Ortega et al., 2020) and 

(Handel et al., 2011) respectively in different parts of the world.This might be due to 

their sampling focused on dairy animals with history of reproductive disorders.However, 

on the current study it is not possible to confirm PI status and tell the genotype of BVDV 

that might be predominant, whether BVDV- 1 or BVDV-2  
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6. CONCLUSION AND RECOMMENDATION 

 

The present study demonstrated that BVDV infection was less-spread in dairy herds in 

and around Asella town, Ethiopia. It also suggested that the importance of BVDV might 

be not growing in Ethiopia as the seroprevalence recorded wasmuch lower than a couple 

of earlier reports from the country. This study was found 8.4% and 22.2% seroprevalence 

at an individual level and herd level respectively. The higher seroprevalence was 

estimated in abortion categories, cows with history of repeat breeding compared to cows 

with no reproductive problem and semi-intensive farming system to intensive farming 

system. Among other suspected risk factors for BVDV infection, farming system and 

animals with history of reproduction problems were potential risk factors for BVD in and 

around Asella town dairy farms. The result of this study showed that presence BVDV 

antibody among dairy cattlein and around Asella town.Therefore, BVDV might be the 

cause of repeat breeding and abortion and further study is recommended for confirmation 

of the real cause. The use of indirect ELISA for BVDV antibody testing in this study 

generally revealed the presence of BVDV in medium scale dairy farms of in and around 

Asella town with a lower prevalence.Based on the current study and previous studies, it is 

not possible to confirm PI status as well as tell the genotype of BVDV that might be 

predominant, whether BVDV-1 or BVDV-2 in Ethiopia. Knowing the genotype and sub-

type of BVDV is very important in term of control of the infection through vaccination 

approaches.Therefore, based on the above conclusion, the following recommendation is 

forwarded; 

 Isolate repeat breeder and cows with abortion history from herds in order to 

minimize the risk of viral spread in their herds.  

 Further study needs to be done to evaluate and determine the overall prevalence 

status, local risk factors and economic significance of BVDV in Ethiopia. 

 Properly designed studies to further elucidate the epidemiology of BVDV 

infection, identify the genotypes of BVDV circulating in the country, and 

investigate the clinical and economic significance of the virus  
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8. APPENDIX 

 

Annex _ Data Collection Format 

Date ____________________ 

Name of the farm_______________ size of the farm______________Site/location 

_________ Kebele__________ total animal in the farm___________________ 
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NB: age, 1= adult, 0= young                       Breeding system, AI=1, normal=0 

Sex, 1=male, 0= female                               Farming system, intensive=0, extensive=1 

Herd size, < 5=1, ≥5=0                               Introduction of new animals, yes=1, no=0 

Parity, <2=1, ≥2=0                                      Reproduction problem, yes=1, no=0 

Breed, 1= cross 0= local 

s.n = serial number 

 

 


