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A cross-sectional study was conducted from November, 2013 to April, 2014 in pastoral areas of Oromia
and Somali regional states to determine the prevalence of brucellosis in small ruminants and assess
associated risk factors. The multistage sampling technique was used on total population in the selected
district during the study period. A total of 420 serum samples were collected from 129 sheep and 291
goats in extensive management system, with no previous vaccination history. Of 420 sera examined, 36
(8.5%) were positive to Rose Bengal plate test (RBPT). The sera screened positive by RBPT were
retested using complement fixation test (CFT) and among 36 sera sample tested, 15 (3.6%) were
positive for brucella antibodies. The prevalence of brucellosis among sheep and goats was found to be
2 (0.48%) and 13 (3.09%), respectively. The results of the present study showed that there was no
significant difference in seroprevalence to Brucella antibodies and species, sex and age of the animals
examined (p > 0.05). The occurrence of brucellosis among small ruminants in selected districts could
pose productivity and reproductive problem in addition to public health risk. Thus, implementing
control measures and raising public awareness on prevention methods of brucellosis should be
suggested.

Key words: Brucellosis, complement fixation test, Ethiopia, Rose Bengal plate test, pastoral areas, small
ruminant.

INTRODUCTION

Ethiopia is one of the developing countries with domestic small ruminant population estimated to be 26.1 million
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sheep and 21.7 million goats (Community-supported
Agriculture (CSA), 2006). Small ruminants are the chief
source of cash income to small holders (EPAIAT, 2003;
Akbarmehr and Ghiyamirad, 2011). This is because
sheep and goats provide rapid cash turn over (Corbel
Center for food security and Public Health and OIE, 2009;
Godfroid et al., 2011). Most of the sheep and goat
populations in Ethiopia are raised under pastoral
conditions. These small ruminants and their milk/meat
products represent an important export commodity, which
significantly contributes to the National economy. There
is also a growing export market for sheep and goats meat
in the Middle Eastern Gulf states and some African
countries. At optimum off take rates, Ethiopia can export
700,000 sheep and 2 million goats annually, and at the
same time supply 1,078,000 sheep and 1,128,000 goats
for the domestic market (Alemu and Markel, 2008).

Even though the animals contribute much to the
National economy, its development is hampered by
different constraints. The most important constraints to
small ruminant productions are poor management
system, low genetic endowment and widespread
endemic diseases including parasitic infestation, viral and
bacterial diseases. Among many factors that limit
economic return from small ruminants, reproductive
diseases including brucellosis are the major disease
constraints found in pastoral areas (International
Livestock Research Institute (ILRI), 2006).

Brucellosis is a highly contagious and important
zoonotic disease which particularly impedes international
trade (Refai, 2002). It is caused by different species of
the genus Brucella, a small, gram negative, non-motile,
non spore forming, rod shaped (Coccobacilli) bacteria
(Amenu et al.,, 2010; Kaoud et al., 2010) that are
pathogenic for a wide variety of animals and also for
humans (Mantur and Amarnath, 2008). In animals, it
mainly affects reproduction and fertility, reduces the
survival of newborns and diminishes milk yield. In human
beings, the symptoms of disease are weakness, joint and
muscle pain, headache and undulant fever (McDermott
and Arimi, 2006).

It is an important disease of both livestock and people
in sub-Saharan Africa (Radostits et al., 2008). The
disease has much significance due to its transmission
between animals and human through animal products
and by products (OIE, 2004). Brucella melitensis (biovars
1, 2 or 3) is the main causative agent of caprine and
ovine brucellosis and it is highly pathogenic for humans
causing one of the most serious zoonoses in the world
(OIE, 2008; Ragassa et al., 2009). All infected tissues,
cultures and potentially contaminated materials should
therefore be handled with great care (Alton et al., 1975).

Despite being endemic in many developing countries,
brucellosis remains under diagnosed and under-reported.
Furthermore, since brucellosis is an important cause of

veterinary morbidity and mortality, the disease can also
cause important economic losses in developing countries
(Radostits et al., 2008). Even though the disease is
endemic in the country, especially in pastoral areas,

very limited researches have been done on small
ruminant brucellosis. Hence, the study was designed to
determine the seroprevalence of small ruminant
brucellosis and assess potential risk factors in the
selected districts of Oromia and Somali regional states of
South Eastern Ethiopia.

MATERIALS AND METHODS
Study areas

The study areas were the pastoral areas located in Somali and
Oromia National states, where most of the pastoralists of Ethiopia
live. Borana Zone is found at 724 km South of Addis Ababa. It is
one of the Oromia Regional States located at 3° 36’ North 3° 43
East. The total human population of the district (Woredas) is
estimated to be 43,837 (CSA, 2011) whereas small ruminant
population was sheep (100, 261) and goat (99,201) (CSA, 2006).
The average annual rainfall ranges from 400 to 700 mm. The mean
daily temperature is 25 to 44°C. Livelihood of the people is largely
dependent on livestock and livestock products, subsequent food
and water shortage for the settled and mobile population of the
area. Whereas, Somali districts are found around 820 km East of
Addis Ababa, Somali regional states of Ethiopia, part of Liban Zone
and located in coordinates 4° 25’ North, 41° 25’ East. The zone is
bounded by the confluence of the Ganale Dorya with Dawa river by
Afder Zone on the South West by Somalia and on the South by
Kenya. The altitude of Woreda ranges from 200 to 1000 m above
sea level, with an average daily temperature of 29 to 45°C. The
Woreda has a total human population of 37,404, sheep (380,030)
and goats (436,099). The rainfall pattern can be characterized as
erratic, unpredictable and unreliable, with average rainfall of 200
mm. The livelihood is largely dependent on livestock and livestock
products, with subsequent food and water shortage for the settled
and mobile population of the area. Elevation of this Woreda ranges
from 500 to 1500 m above sea level, with average daily
temperature of 28 to 44°C. The total human population of these
districts accounts for 66,495, with sheep (180,000) and goats
(420,000).

Study animals

Animals (ovine and caprine) of both sexes, different age groups
greater than six months and no history of vaccination against
brucellosis, kept under the extensive whereas, small ruminants
which were diseased and who have had history of vaccination
against brucellosis were excluded.

Study design

A cross-sectional study was conducted from November, 2013 to
April, 2014 in the study areas to determine the sero-prevalence of
small ruminant brucellosis and assess potential risk factors for the
transmission and spread of the disease. The cross sectional study
design measures all variables on participants at same point in time



and prevalence of the disease but not the incidence.

Sampling and sample size determination

Multistage sampling technique was used according to Dohoo et al.
(2003) in the survey of small ruminant (sheep and goat) brucellosis.
The peasant association (PA) was considered as primary unit, the
herds as secondary units and individual animals as tertiary units.
Sheep and goat herd in 8 PAs from four districts (2 kebeles per
District) were sampled during the study based on the livestock
population of each district. In order to determine the desired sample
size, there were no previous reports of prevalence in the districts.
The average expected prevalence rate was assumed to be 50% for
the area within 95% confidence intervals (Cl) at 5% desired
accuracy as stated by Thrusfield (2007) formula:

1.96  (p) (1-p)
n:—

2
d

Where n = sample size; p = expected prevalence; d = desired level
of precision (5%). However, the sample size was 420 to increase
the representativeness of the samples to the wider population.
Hence, n = 420 goats and sheep were sampled by considering 10%
non respondent rate. Sampling was proportionally distributed based
on the total small ruminant population in the study districts and
accessibility to road for peasant association (PAS).

Sampling procedures

Blood samples were collected from a total of 420 study animals in
the study areas during the study period, while laboratory analysis of
specimens was made in National Animal Health Diagnostic and
Investigation Center (NAHDIC). Essential materials that were used
for sample collection and transportation were offered by the
research institute. The blood samples were collected from the
jugular vein of the animals aseptically. About 5 to 7 ml of blood was
collected from sheep and goats through sterile vacutainer test tube
and venoject needle. Immediately, each animal was tagged and the
respective blood samples were labeled accordingly. This blood was
let down to clot for about 2 to 3 h in room temperature then the
clotted blood samples were stored at 4°C till serum extraction,
usually within 24 h. Then, sera were extracted and dispensed into
cryovials in NAHDIC and serum storage was made at -20°C. Then
each serum samples were subjected to the laboratory test through
the OIE (2004) recommended diagnostic tool.

Serological test procedures
Rose Bengal plate test (RBPT)

RBPT was performed in NAHDCI on all sera samples collected as
per the procedure described by Alton et al. (1975) and OIE (2004).
The antigen was obtained from Institute Pourquier, Montpellier,
France. The test was conducted in National Animal diagnosis and
Investigation center (NADIC) in Sebeta Veterinary laboratory. The
interpretation of the results was done according to the degree of
agglutination.

Complement fixation test (CFT)

Sera samples found positive by RBPT were further tested by CFT
at NAHDCI, Sebeta, Ethiopia, according to the protocol described in
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OIE Manual (2004). The CFT is the test approved by the World
Organization for Animal Health (OIE) as the definitive test for further
confirmation.

Data analysis

The data collected in the field were entered into a computer on a
Microsoft Excel spreadsheet. Statistical analysis (multivariate
logistic regression) was performed using ‘Statistical package for the
social sciences’ (SPSS), version 20. Categorical variables (species,
sex, age and area) were expressed in percentages. The prevalence
proportion was calculated as the number of animals testing positive
by the RBPT/CFT, divided by the total number of animals tested.
The association between each risk factor and the outcome variable
were assessed using the Chi-square test. For all analyses, a p-
value of less than 0.05 was taken as significant.

Ethical consideration

Before any attempt to collect data, the protocol was approved by
Institutional Review Board (IRB) of School of Veterinary Medicine,
College of Medical and Health Sciences, Wollega University.
Official permission was also obtained from animal owners and
Agricultural Administration Office of the districts (Woredas).
Moreover, the guideline was also used.

RESULTS

Out of 420 small ruminant sera tested, 36 (8.60%) sera
were positive by RBPT. Among these, sheep (ovine) and
goat (caprine) account for 7 (5.42%) and 29 (9.96%),
respectively (Table 1). The results were further confirmed
by CFT, where 15 (3.6%) were positive for small ruminant
brucellosis during the study period (Tables 2 and 3). In
the present study, statistical analysis of the data showed
that there was no significant difference between the
brucellosis and potential host risk factors (species, sex
and age) of the examined animals (p > 0.05). However,
significant difference was observed between the disease
and origin of the animals (p < 0.05) (Table 3). The
prevalence of small ruminant brucellosis in various
origins was indicated (Figure 1).

DISCUSSION

The present study indicated the overall seroprevalence of
small ruminant brucellosis in Oromia and Somali regional
states to be 36 (8.60%) by the RBPT and 15 (3.6%) CFT.
The result revealed a moderate prevalence and natural
transmission of Brucella organisms in the study area. The
finding was in line with the previous studies conducted by
Omer et al. (2000) in Eritrea who reported, 3.8% in goat
and in imported sheep by Refai (2002) in Iran who
reported 3%. However, the result was higher than the
result reported in Borena by Teshale et al. (2006), with
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Table 1. Seroprevalence screened by RBPT of Small Ruminant brucellosis.

Host risk factor

No. of Sera tested

RBPT +ve results (%)

Caprine

Species .
P Ovine

Total

29 (9.96)
7 (5.42)

36 (8.60)

Table 2. Sero prevalence of small ruminant brucellosis based on species, sex and age.

Host risk factor No. of sera tested

CFT +ve result (%) X? (P-value)

Species Caprine 291
P Ovine 129
Sex Male 82
Female 346

Young 77

Age Adult 343

13 (3.09) .
2 (0.47) X°=2.2 (p>0.05)
1(0.24) .
14 (3.33) X°=1.59 (p>0.05
1(0.24) .
14 (3.33) X*=1.4 (P>0.05)

Table 3. Sero prevalence of small ruminant brucellosis based on origin.

Origin No. of Sera Tested CFT +ve result (%) X2 (P-value)
Oromia. M 110 5(1.19)
Somali .M 107 4 (0.95) 2

. X“=5.41 (P<0.05
Dillo 109 4 (0.95) ( )
Dolo Ado 94 2(0.47)
Total 420 - -

1.09% sheep in Yabello; Megersa et al. (2010), with
1.56% in Borena; Bekele et al. (2011), with 3.2% in
Somali. On the other hand, the finding was lower than
that reported by Wesinew et al. (2013), with 4.8% and
Ashenafi et al. (2007), with 11.6% in Afar region, in the
low lands of Ethiopia; Waghela (1976), with 6.01% in
sheep, 6.01% in goat in Kenya; El-Ansary et al. (2001),
with 14.2% in sheep, 16.2% in goat in Sudan. This
difference could be due to various factors such as
differences in diagnostic assay, sampling technique,
study area and sample size used.

Higher prevalence was observed in goats (3.09%) than
in sheep (0.47%). This finding is lower than the reports of
PFE (2004), with 14.2% sheep, 16.72% in goat and
Benkirane (2006), with 7.2% in sheep and 5.29% in goat.
Goats are at higher risk of acquiring Brucella infection
than sheep. This may be due to the greater susceptibility
of goats to Brucella infection and also excreting the

organism for a long period, unlike sheep; this reduces the
potential for disease spread among sheep flocks.

Little difference was also recorded in the prevalence of
brucellosis between adults and young animals. The
prevalence in adult age is higher (3.3%) than young age
(0.24%). It has been reported that brucellosis is essen-
tially a disease of sexually mature animals (El-Ansary et
al., 2001). Sexually mature and pregnant animals are
more prone to Brucella infection and brucellosis than
sexually immature animals of either sex (Walker, 1999).
On the other hand, it is also true that younger animals
tend to be more resistant to infection and frequently clear
an established infection, although latent infections can
occur. This might be due to the fact that sex hormones
and erythritol, which stimulate the growth and multiplica-
tion of Brucella organisms, tend to increase in con-
centration with age and sexual maturity (Walker, 1999).

In this study, there was significant difference between
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Figure 1. Seroprevalence of small Ruminant Brucellosis among different risk factors

the disease and origin of the animals (p < 0.05). Higher
prevalence was found in Moyle Oromia (1.16%) and low
prevalence was found in Dolo Ado (0.93%). This may be
due to the difference in animal management system,
sample size, presence of carrier animal in the origin of
the region and population density of small ruminant in the
area. Brucellosis is, therefore, well entrenched across the
entire regions of Oromia and Somali. This might be
attributable to the use of similar animal production and
management systems throughout the districts of the
region as well as similar agro-ecological conditions.
Moreover, unrestricted animal movements may have
enhanced the spread of infection, such as: Movements of
animals in search of pasture and water/nomadic move-
ment within the animal in search of feeding across the
countries, trade within and between zones and districts,
the mixing of animals at marketplaces and watering
points. Accordingly, Quinn et al. (1999) found that the
prevalence of small-ruminant brucellosis was higher, at
points such as river and grassing land, especially during
the dry season, in the regions, zones and district where
there was frequent mixing of flocks.

The study indicated that RBPT which is based on B.
abortus antigen was less sensitive in detecting antibodies
against Brucella melitensis (Yibeltal, 2005). Almost half of
the sera were found to be tested positive for anti-Brucella
antibodies by RBPT and negative by CFT. This could be
due to cross-reactions between Brucella and other
bacteria which share similar epitopes. It might also be
due to variations in animal management and production
systems.

Conclusion

The study revealed that brucellosis is a widespread and
well-established infection among goats and sheep in the
study areas. The sero-prevalence of brucellosis was
higher in goats than sheep, as well as female, adult aged
and animals within dense and large herd size. It could be
concluded that the positive animal can be a potential risk
factors to the free disease animals in the areas, unless
the management system is improved. Thus, the author
recommend that the ongoing veterinary extension program
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for the community should be strengthened in order to
effectively control the animal movement for successful
prevention and control of the disease.
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