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Abstract: A cross-sectional study was conducted to estimate the sero-prevalence and distribution of 
brucellosis and to identify the potential predisposing factors associated with brucellosis occurrence in 
Doba district West Hararghe zone of Oromia Regional State, Eastern Ethiopia. Simple random 
sampling method was employed to select 384 goats in four rural kebeles from Doba district. Modified 
Rose Bengal plate test (mRBPT) and complement fixation test (CFT) were used as screening and 
confirmatory serological tests, respectively. The results revealed that 10 (2.6%) and 7 (1.83%) goats 
were seropositive for caprine brucellosis by mRBPT and CFT, respectively. The risk factors 
considered (age, sex, and body condition) were not associated with caprine brucellosis infection. 
Nevertheless, relatively higher magnitude of prevalence was recorded in adult, female, and poor body 
condition goats. The present study established the presence of caprine brucellosis in the study areas. 
Therefore, careful segregation and elimination of positive reactor animals would help to control 
further distribution of the disease. Moreover, exhaustive investigation is suggested to identify the 
determinant risk factors of caprine brucellosis. 
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Introduction 
Ethiopia own large number of goats distributed in 
various agro-ecologies and the population is estimated 
at 30.2 million (CSA, 2016). Sheep and goats and their 
products (meat and skin) are important export 
commodities that significantly contribute to the 
national economy. Moreover, they support the 
livelihood of millions of people as sources of food 
(milk and meat), fiber (wool and skins), cash, and as a 
form of savings. Their adaptability to a broad range of 
environments, short generation cycles and high 
reproductive rates that lead to high production 
efficiency made small ruminants production an 
attractive enterprise in pastoral production systems 
(CSA, 2004; PFE, 2009). 

In sheep and goats, brucellosis is mainly caused by 
Brucella melitensis. This organism is a gram negative, 
facultative intracellular pathogen, and contains three 
biovars. All the biovars can cause disease in small 
ruminants, but their geographic distribution varies (Pal, 
2007). Brucellosis infection causes significant losses 
from decreased productivity and lost trade in much of 
the developing world. Brucella abortus and Brucella suis 
infections also occur occasionally in sheep and goats, 
but clinical disease seems to be rare. Brucellosis is a 
disease that brings reproductive failure to livestock and 
serious health problems to humans (OIE, 2012). The 
disease is characterized by abortion and infertility. 
Abortion is typically the first clinical sign of the 
pregnant females, and orchitis and epididymitis are 
typical clinical sign of the males. In particular, female 
animals that have reached sexual maturity are most 
susceptible to infection (Acha and Szyfres, 2001). Even 

though brucellosis has been eradicated from developed 
countries, it remains endemic in many parts of the 
world, including Latin America, the Middle East, 
western Asia, some Mediterranean regions, and Africa 
(CFSPH, 2009). 

In animals, Brucella melitensis is usually transmitted by 
contact with the placenta, fetus, fetal fluids, and vaginal 
discharges from infected animals. Sheep and goats are 
infectious after either abortion or full-term parturition. 
Goats usually shed Brucella melitensis in vaginal 
discharges for at least 2 to 3 months, but shedding 
usually ends within three weeks in sheep. This 
organism can be also found in the milk and semen and 
shedding in milk and semen can be prolonged or 
lifelong, particularly in goats. Kids and lambs that nurse 
from infected dams may shed B. melitensis in the feces. 
B. melitensis is also an important human pathogen. The 
true incidence of brucellosis is unknown. In humans, 
brucellosis typically manifests as a range of non-specific 
clinical signs including malaise, fatigues, arthritis, and 
fever. Chronically and recurring febrile conditions with 
joint pain are common sequels (Kose et al., 2014). In 
Ethiopia, few works have been done on the 
epidemiology of brucellosis in sheep and goats. A 
prevalence of 1.5% in sheep and 1.3% in goats was 
reported for central highlands by Tekeleye and Kasali 
(1990). Higher prevalence values of 5.6% in sheep and 
13.2% in goats were reported by Teshale et al. (2006) in 
Afar and Somali regions, respectively, and 3.2% of 
sheep and 5.8% of goats in Afar region were reported 
to be positive (Ashenafi et al., 2007). There is no 
strategic control and eradication plan against brucellosis 
in Ethiopia (Gebretsadik et al., 2007, Kassahun et al., 
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2010). Therefore, this study was undertaken with the 
aim of estimating sero-prevalence of caprine brucellosis 
and to identify some risk factors that might affect the 
occurrence of the infection. 

 

Materials and Methods 
Study Area  
The study was conducted in four rural kebeles (RKs) 
(Derolebu, Ifa-jeyna, Ifa-aman and Walkituma-ibsa) of 
Doba district West Hararghe zone of Oromia region. 
The district is 382 Km of East Addis Ababa. The total 
land mass area is about 730 sq. km and divided into 40 
kebeles (39 rural and one urban). The altitude ranges 
1200-2200m above sea level. The district consists of 
lowland (54%), med-highland (46.2%) and highland 
(3.8%) agro-ecology. The district has two rainy seasons, 
belg (short) & meher (long rainy season) with a mean 
annual rainfall of 750mm. The belg rain covers the 
months of March to April while the meher from mid-
June to end of September. The total number of 
livestock population in the district is 147,525 cattle, 
29,253 sheep, 100,370 goats, 20,479 equines, and 2,330 
camels (DWLDAHA, 2011). 
 
Study Animals  
The study was carried out on extensively reared goats. 
The livelihood of the population depends on sedentary 
mixed crop-livestock farming system. The major crops 
grown are sorghum, maize, chat, coffee, sweet potato, 
potato, and onion. 
 
Study Design  
A cross-sectional study was conducted from October 
2011 to March 2012 to estimate the sero-prevalence of 
brucellosis and to identify some risk factors associated 
with brucellosis occurrence in goat. Data on the 
potential risk factors associated with the occurrence of 
brucellosis was collected by using recording formats. 
Ages of the study animals were determined based on 
their dental eruption patterns and categorized in to 
young (1-3 years old) and adult (greater than 4 year) 
according to Gatenby (1991) and Steel (1996). Body 
condition was categorized as poor, medium, and good 
according to Alemu and Merkel (2008). 
 
Sampling Method and Sample Size Determination  
The sampling method used was purposive for the 
districts (based on accessibility) and lottery based 
simple random sampling for households and study 
animals. As there was no study conducted in small 
ruminant brucellosis in the study area, 50% expected 
prevalence was considered in sample size 
determination. The other determinants considered in 
sample size determination were 95% confidence 
interval and 5% desired absolute precision. The 
formula for sample size estimation was described as 
follows (Thrusfield, 2005):  
 

n = Zx2
*Pexp*(1-Pexp) 

d2 

Where: n= the required sample size 
Pexp= the expected prevalence rate (0.5) 
Zx= the value at 95% confidence interval (1.96) 
d= desired absolute precision (0.05) 

Hence, the sample size required as per the above 
formula was 384 heads of goats. Therefore, a total of 
384 serum samples were collected from the selected 
rural kebeles.  
 
Blood Sample Collection 
After properly restraining the animal, the skin over the 
jugular vein was disinfected with 70% ethanol. About 
4ml of blood sample was collected from the jugular 
vein of the animal by using plain vacutainer tube. The 
detail of information corresponding to each sample, the 
age, sex, and body condition scoring information were 
collected and registered on a prepared format. The 
blood samples were labeled and transported to Hirna 
Regional Veterinary Laboratory as soon as possible and 
left overnight at room temperature to clot. After 
decanting the sera in to separate sterile tubes, the tubes 
were labeled similarly to corresponding plane 
vacutainer tubes. The serum samples were stored in 
deep freeze at -20°C until the tests were performed. All 
the sera samples were serially tested by RBPT and CFT 
as screening and confirmatory tests, respectively. 
 
Serological Test Procedure 
Modified rose Bengal plate test (mRBPT): All 
serum samples were tested for the presence of 
antibodies against Brucella antigens following the 
protocol of the OIE (2009). In order to improve the 
sensitivity of the RBPT and minimizes the 
discrepancies between RBPT results, three volumes of 
serum and one volume of antigen were used (e.g. 75 μl 
and 25 μl, respectively) in place of an equal volume of 
each as recommended by OIE (2009). Thus, mRBPT 
was employed for screening purpose. After mixing of 
the test and control sera with the antigen, the plates 
were gently shaken by hand for about 4 minutes. The 
results were interpreted according to Nielson and 
Dunkan (1990), “0” as negative (No agglutination), “+” 
(Barely perceptible agglutination), “++” (Fine 
agglutination and some clearing) and “+++” (Course 
clumping, definite with clearing). 
 
Complement fixation test (CFT): Modified rose 
Bengal plate test positive sera were stored at -20°C 
until tested by CFT for confirmation. The protocol 
described by MacMillan (Teshale et al., 2013), which 
uses standard B. abortus antigen (Veterinary 
Laboratories Agency, Addlestone, United Kingdom), 
Amboceptor (Biomerieux, France), 2% sheep red 
blood cell (RBC), and positive and negative control 
antisera was used. The complement was obtained from 
the Federal Institute for Health Protection of 
Consumers and Veterinary Medicine, Berlin, Germany. 
Sera with strong reaction at dilution of 1:5 with a 
strong reaction of approximately 100% fixation of the 
complement (4+), more than 75% fixation of 
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complement (3+) at a dilution of 1:5 and at least 50% 
fixation of complement (2+) at a dilution of 1:10 and 
1:20 were classified as positive (OIE, 2004). The 
Complement Fixation Test (CFT) was done at the 
National Veterinary Institute (NVI), Debre Zeit, 
Ethiopia. All sera positive to RBPT were further 
confirmed by CFT. 
 
Data Management and Statistical Analysis  
The data collected during sampling and laboratory 
findings were entered and stored in Microsoft-Excel. 
An intercooled Stata 9 software package (Stata 
Corporation, 2005) was used to perform the statistical 
analysis. Descriptive statistical analysis was used to 
summarize and present the data. Brucellosis prevalence 
was calculated as percentage by dividing the number of 
animal’s positive (positive using RBPT and CFT) to the 

total sampled animals. Pearson chi-square (χ²) test was 
employed to examine the association between 
serological results and the different potential risk 
factors considered. 
 

Results 
Sero-Prevalence of Brucellosis Using RBPT and 
CFT  
Among the total 384 goat sera examined, ten (2.6%) 
and seven (1.8%) were positive to RBPT and CFT, 
respectively (Table 1). The prevalence of brucellosis 
was recorded only in Ifa-jena rural kebele. 

The association of all presumed risk factors (age, sex, 
and body condition score) with the occurrence of 
brucellosis were not statistically significant (Table 2). 

 
Table 1. Sero-prevalence of brucellosis in the study area 

Rural kebeles  
№ of 
Samples 
tested  

RBPT  CFT  
Over all 

sero-prevalence 

Negative  Positive  Prevalence   Negative  Positive  Prevalence   RBPT  CFT 

Dire-belo 96 96 - -  96 - -  - - 
Ifa-aman 96 96 - -  96 - -  - - 
Ifa-jena 96 86 10 10.42%  88 7 7.29%  10.42% 1.83% 
Walkitum-ibsa 96 96 - -  96 - -  - - 

Total  384 374 10 2.6%  377 7 1.83%  2.6% 1.83% 

RBPT= Rose Bengal plate test; CFT= Complement fixation test. 
 
Table 2. Association of sero-prevalence of brucellosis with potential risk factors studied  

Variables Classification № of samples 
tested 

CFT prevalence 

% χ2; P -value 

Age  Young  277 0.72 
0.315; 0.866 

Adult  107 4.7 

Sex  Female  339 2.06 
1.9460; 0.154 

Male  45 0 

BCS Poor  3 33.3 
0.5608; 0.437 
 

Medium  25 4 
Good  356 1.4 

Sub total   384 1.8  

CFT= Complement fixation test. 
 

Discussion  
The sero-prevalence of brucellosis was only recorded in 
one kebele. This could be due to animal movement from 
the neighbor region (Somalia) to Ifa-jena (kebele which 
borders Somali Region). The sero-prevalence recorded 
in this study is similar to that reported by Tekeleye and 
Kasali (1990), Teshale et al. (2006) and Mihreteab et al. 
(2011) who observed prevalence of 1.3%, 1.9%, and 
1.6% in goats of the central highlands, and Somali 
pastoral areas of Ethiopia. Rahman et al. (2011) also 
found 5.83% sero-prevalence of brucellosis in goats by 
RBPT. Higher prevalence of caprine brucellosis ranging 
from 9.4 to 16.2% was previously reported from 
pastoral areas of Afar region (Yibeltal, 2005; Ashenafi et 
al., 2007). Similarly, higher prevalence of 9.95% (Shome 
et al., 2006), and 37.6% (Esendal et al., 2001) were 
reported from goats in India by RBPT. The difference 
in the prevalence of brucellosis between the current 

and previous studies might be attributed to the 
differences in geographical location, sample size, and 
management systems. 

The overall CFT sero-positive goats observed in the 
present study was higher than the value (0.4%) 
reported by Yeshwas et al. (2011). Sero-reactors were 
recorded for both young and adult female goats; 
however, the higher sero-positivity prevalence was 
observed in adult females, indicating that brucellosis is 
essentially a disease of sexually matured animals (Quinn 
et al., 1999; Radostits et al., 2000). The increased 
magnitude in concentration of Brucella with age and 
sexual maturity is attributed to the effect of sex 
hormones and erythritol, which stimulate growth and 
multiplication of the agent (Yeshwas et al., 2011). This 
observation is in agreement with the findings of 
Ashenafi et al. (2007), Tigist et al. (2011), and Mihreteab 
et al. (2011). In addition, the possible explanation for 
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age related susceptibility is that older animals could 
have greater chances of exposure to infected herds or 
animals (Radostits et al., 2008). 

In the present study, the CFT positive sera were 
found only in female goats. The absence of male sero-
reactor animals could be due to the small number of 
males (n=45) tested as compared to the number of 
females (n=339). It has also been reported that males 
are usually resistant than female animals to Brucella 
infection (Radostitis et al., 2008). Hirsh and Zee (1999) 
reported that male animals are less susceptible to 
infection, due to the absence of erythritol. Moreover, it 
has been reported that the serological response of male 
animals to Brucella infection is limited and testes of 
infected male animals were usually observed to be non-
reactors or showed low antibody titers (Yeshwas et al., 
2011). 

The numerically high prevalence of brucellosis in 
poor body condition goats might be due to either the 
possible association of higher susceptibility to other 
infectious diseases when the animals are already 
infected with brucellosis, or to the weakening effect of 
Brucella, both leading to loss of body weight (Gorsich, 
2013).  
 

Conclusion  
The overall sero-prevalence of brucellosis in Doba 
district is relatively low, but it indicates that brucellosis 
is one of the important diseases in goat. Even though 
statically significant differences were not recorded in 
the prevalence of antibodies to Brucella, adult age group, 
females, and goats with poor body condition had 
relatively higher prevalence than their counterparts. To 
minimize the impact of the disease, wider scope and 
area coverage are recommended to identify areas of 
high prevalence. The studies should also include other 
risk factors (such as presence or absence of abortion, 
origin of the animal (home born or purchased), habit of 
disposal of placenta and other aborted materials etc.) 
that can be manipulated to decrease the incidence of 
the disease. Furthermore, public health awareness 
creation on the transmission and spread of disease 
from animal to animal and to humans need to be made 
in area where prevalence was observed. 
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