American-Eurasian J. Agric. & Environ. Sci., 6 (5): 508-512, 2009

ISSN 1818-6769
© IDOSI Publications, 2009

Seroprevalence Study of Bovine Brucellosis in Pastoral and
Agro-Pastoral Areas of East Showa Zone, Oromia Regional State, Ethiopia

'Hunduma Dinka and *Regassa Chala
'Adama University, School of Agriculture, P.O. Box 1457, Adama, Ethiopia

2 Adami Tulu Agricultural Research Center, Animal Health Research Division,
P.O. Box 35, Zeway, Ethiopia

Abstract: A total of 1106 livestock sera from pastoral and agro-pastoral farming system were screened for
antibodies for Brucella species using the Rose Bengal Plate Test. Brucella antibody was detected in all study
districts and an overall herd seroprevalence of 11.2% were recorded from the study areas. Accordingly, in
pastoral area the prevalence of brucellosis was 15.2% whereas in agro-pastoral 4.1%. The study revealed that
pastoral animals were more than three times more likely of being exposed to Brucella infection compared to
animals in the agro-pastoral farming systems. Cattle in pastoral farming system had significantly higher Brucella
antibodies (P<0.05) compared to agro-pastoral farming systems. A prevalence rate of 12.2% was observed in
female animals and 9.8% in male animals. On the other hand, the highest, 12.0%, brucellosis seroprevalences
were observed within the older animals (>2 years) whereas this parameter relatively remained low, 10.2%, in
younger animals (<2 years). This study therefore, showed that Brucella antibodies was present in both pastoral
and agro pastoral area of East Showa Zone of Oromia Regional State thus calling for formulation of strategic

control measures in order to reduce associated reproductive wastage and the public health risks.
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INTRODUCTION

Livestock rearing is the principal economic activity
supporting livelihoods in the desert, arid grasslands and
savannahs, which cover about 14 million km? i.e. more
than 50%, of the Sab-Saharan Africa (SSA) land
surface. In these areas, the harsh environmental
conditions are unsuitable for any other form of agriculture
and for the people living in these environments;
livestock is the principal currency for social and
commercial transactions [1].

Within SSA, many of the
diseases occur commonly and are poorly controlled,
both in livestock and in human populations. Despite
their social and economic importance, public funds
raised for the control of infectious diseases, such as
brucellosis for example, progressively decreased over
the last 2 decades [2, 3]. Bovine brucellosis is a disease
of cattle usually caused by Brucella abortus, less
frequently by Brucella melitensis and rarely by Brucella
suis [4]. The disease is characterized by abortion in the

known infectious

last trimester or birth of unthrifty newborn in the female
animals, orchitis and epydidimitis with frequent sterility
in male animals [4, 5]. Brucellosis is a zoonosis that
exists worldwide and is more or less endemic within most
Africa countries [3]. It has been stated that in sub-
Saharan  Africa, the epidemiology of brucellosis in
humans and livestock are not well understood and
available data are limited [2, 6].

In Ethiopia, there is no documented information on
how and when brucellosis was introduced and
established. Even though, several serological surveys
have showed bovine brucellosis is an endemic and
widespread disease in urban, peri-urban, highland and
lowland, extensive and intensive farming, small holder
farms and ranches of the country [7-14] there is no reports
on the seroprevalence of the disease in pastoral and
agro-pastoral areas. The aim of this paper, therefore, is to
determine the seroprevalence of bovine brucellosis and
to identify the associated risk factors under pastoral
and agro-pastoral areas of East Showa Zone of Oromia
Regional state, Ethiopia.
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MATERIALS AND METHODS

Study Area and Animals: The study included twenty
Peasant Associations (Pas), from four districts
(Fantale, Arsi Negele, Adami Tulu and Lume) in East
Showa Zone of Oromia Regional State. The main
livelihood system for the four study districts is both
pastoralist and agro-pastoralist farming systems. It has
been defined that pastoralists are part of the society who
mainly rear and derive most of their income from
domestic animals, whereas agro-pastoralists are segment
of pastoral society who promote opportunistic crop
farming integrated to their livestock husbandry practices.
They are found below 1,600 meters a.s.l. and receive
erratic rain fall which ranges between 200 to 700 mm on
average annually [15]. The study areas were selected
purposively to include both agro-ecological zones based
on their livestock population and ease of their access.
Accordingly, from Fantale; Kobo, Banti and Toro PAs
were selected for agro-pastoral agro-ecology while Tututi
and Dire Seden are for pastoralist PAs. For Arsi Negele
district; Lepis PA is the pastoral area whereas Abine
Garmama for agro-pastoral PA. For Lume district; Tulu
Ree PA is the pastoral area whereas Koka and Dibdeba for
agro-pastoral PA. For Adami Tulu district; Jido and
Hurufa Lole PA are the pastoral areas whereas Elka
Chelemo and Anano for agro-pastoral PA. Cattle
population of both sexes more than 6 months old were
included for the study purpose where animals greater than
2 years represents adult animals (used for breeding
purpose) while leas or equal to 2 years of age represents
young animals.

Study Design and Blood Sample Collection: A cross-
sectional epidemiological study was carried out on
indigenous cattle using a serological test - Rose Bengal
Plate Test (RBPT). For this study a total of 1106 blood
samples were randomly collected from the four districts.
286 blood samples (170 from pastoral and 116 from agro-
pastoral) were collected from Fantale district; 280 samples,
131 from pastoral and 149 from agro-pastoral, from Arsi
Negele district; 136 samples, 94 from pastoral and 42 from
agro-pastoral, from Lume district whereas a total of 404
samples were collected, 217 from pastoral and 187 from
agro-pastoral, from Adami Tulu district. From all districts
samples were collected randomly to encompass as much
as possible both sexes, age categories and different
parities and all these information were recorded during
sampling. Cattle in Fantale area are Kereu cattle type
whereas those in other three districts are Arsi cattle type.
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Serological Tests: About 10 milliliters of blood was
collected from the jugular vein of each selected animal
using plain vacutainer tubes and allowed to clot overnight
at room temperature. The serum samples were separated
and transported in iceboxes to National Veterinary
Institute (NVI), Debre Zeit, Ethiopia and stored at -20°C
until testing. Serum samples were screened for antibodies
for Brucella species using the Rose Bengal Plate test. In
brief, 30 il of serum was mixed with an equal volume of
antigen suspension on a glass plate and agitated. After
four minutes of rocking, any visible agglutination was
considered as positive [4]. Agglutinations were recorded
as 0, +, ++ and +++, according to the degree of
agglutination [16]. A score of 0 indicates the absence of
agglutination; + indicates barely visible agglutination; ++
indicates fine agglutination and +++ indicates coarse
clumping. Those samples with no agglutination (0) were
recorded as negative while those with +, ++ and +++ were
recorded as positive. RBPT Brucella antigen (Institute
Pourquier, France), positive control and negative control
sera (National Veterinary Institute, Debre Zeit, Ethiopia)
were used for the RBPT.

Data Analysis: The data collected from the field were
entered into a computer on a Microsoft Excel
spreadsheet. Categorical variables (districts, sex, age,
parity number, cattle type and agro-ecology) were
expressed in percentages. The seroprevalence proportion
was calculated as the number of animals testing positive
by the RBPT, divided by the total number of animals
tested. The degree of association between or among each
risk factor was assessed using the Chi-square (x2) test
[17]. For all analyses, a p-value of less than 0.05 was taken
as significant.

RESULTS

The overall individual animal level seroprevalence,
11.2% (124/1106), of bovine brucellosis was recorded from
the study area on the basis of RBPT. The highest
prevalence, 18.6% (52/280), was recorded at Arsi Negele
district whereas the least at Lume district (Table 1). In
pastoral area the prevalence of brucellosis was 15.2%
whereas in agro-pastoral 4.1%. There was statistically
significant difference in the seropositivity to brucellosis
among the herds tested in the four districts (P<0.05). Not
only among districts, but also within districts the highest
seroprevalence of bovine brucellosis in pastoral area was
recorded than in agro-pastoral area farming system. The
study revealed that pastoral animals were more than
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Table 1: Over all (n = 1106) seroprevalence of bovine brucellosis in four
districts, pastoral and agro-pastoral area, of East Showa Zone,

Oromia Regional State

No. of RBPT positive animals

Districts animals examined (No., %)

Fantale 286 25 (8.7)
Pastoral 170 21(12.3)
Agro-pastoral 116 4(3.4)

Arsi Negele 280 52 (18.6)
Pastoral 231 51(22.1)
Agro-pastoral 49 1(2.0)

Lume 136 7(5.1)
Pastoral 94 7(7.4)
Agro-pastoral 42 0(0.0)

Adami Tulu 404 40 (10.0)
Pastoral 217 29 (13.4)
Agro-pastoral 187 11 (5.9)

Total 1106 124 (11.2)

x2 =17.58; P-value = 0.0005

Table 2: Association of risk factors with the seroprevalence of bovine
1106) detected by RBPT in four districts,

pastoral and agro-pastoral area, of East Showa Zone, Oromia

brucellosis (n

Regional State

No.of  RBPT positive
animals  animals
Risk factors examined x2 (P-value)  (No. and %)
Agro-ecology
Pastoral 712 108 (15.2) 25.67 (4.0528e-7)
Agro-pastoral 394 16 (4.1)
Sex
Female 639 78 (12.2) 1.2 (0.2733)
Male 467 46 (9.8)
Age
Young (0.6, 2 years] 49 50 (10.2) 0.73 (0.3928)
Adul (>2 years) 615 74 (12.0)
Cattle type
Kereyu cattle 286 25(8.7) 1.91 (0.1669)
Arsi cattle 820 99 (12.1)
Parity number
No parity 143 16 (11.2) 0.26 (0.8780)
1%, 2" & 3" parities 311 39 (12.5)
4h 5% 6th & 7N parities 84 11(13.1)

three times more likely of being exposed to Brucella
infection compared to animals in the agro-pastoral farming
systems. Statistically there is a significant difference
(P<0.05) in Brucella antibodies for cattle in pastoral
farming system when compared to those of in agro-
pastoral farming systems.
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A prevalence rate of 12.2% was observed in female
animals and 9.8% in male animals. On the other hand
the highest, 12.0%, brucellosis seroprevalences were
observed within the older animals (>2 years) whereas this
parameter relatively remained low, 10.2%, in younger
animals (<2 years) (Table 2). There was no statistically
significant difference (P > 0.05) observed in the
prevalence of bovine brucellosis between both the sex
and age group of the study animals. The study also
showed that there is risk of Brucella infection as parity
number increases. However, significant difference in
seropositivity was not observed among the three parity
groups (P > 0.05). In terms of cattle type, seroprevalence
of bovine brucellosis was highest (12.1%) in Arsi cattle
type while relatively low (8.7%) in Kereyu cattle type even
though there is no statistically significance difference
between them.

DISCUSSION

This study demonstrated that the overall
seroprevalence of bovine brucellosis in pastoral and agro-
pastoral area of East Showa Zone, Oromia Regional State,
was 11.2% by the RBPT. This report is within the range,
10 to 15%, that was estimated for any assumed brucellosis
seroprevalence for East Africa [3]. In sub-Saharan Africa,
the highest incidences of brucellosis are found in pastoral
production systems [2, 3, 6]. This is in accord with the
result of the present study in cattle where we found 15.2%
in pastoral production system and 4.1% in agro-pastoral
areas of the study districts. Not only among the study
districts but also with in districts, seroprevalence of
bovine brucellosis was detected to be high in pastoral
area than in agro-pastoral area of the farming systems.
Shirima et al. [18] depicted that pastoral animals were
three more likely of being exposed to Brucella infection
compared to animals in the agro-pastoral farming systems
which is in agreement with the present study where we
also observed that pastoral animals are more than three
times more likely of being exposed to Brucella infection
when compared to animals in the agro-pastoral farming
systems. The highest prevalence observed in pastoral
area, animals feed and water in large number together, is
similar to observations made by several investigators
[7-9, 11, 13, 19-21]. According to one finding, large herd
size enhances the exposure potential, especially following
abortions through increased contact and common feeding
and watering points promoting transmission of Brucella
organisms [20]. Moreover, it was explained that mobile
herds have greater opportunity to come into contact with
other potentially infected herds during their movement
into the different areas [22].
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On the other hand, the finding of low seroprevalence
of bovine brucellosis in agro-pastoral farming system
where crop farming is integrated to livestock husbandry
practices is consistent with the previous reports of
Hellmann et al. [20] and Maiga et al. [21] from Southern
Sudan and Mali, respectively. Moreover, it was
explained by Berhe et al. [11], from Ethiopia, that cattle
herds in this system are small in size and sedentary
with little possibility of contact with other infected
herds, thus, there was less risk of acquiring the disease.
In general, it was described that the incidence of
brucellosis is relatively high in pastoral production
systems and decreased as herd size and size of land
holding decreased [2].

Similar to the result of the present study, a higher
seroprevalence of bovine brucellosis in females than
males was recorded by Asfaw et al. [7], Tolosa et al. [13],
Kebede et al. [14] and Nicoletti [23]. The reason was
explained by Kebede et al. [14] that males are kept for
relatively shorter time duration in breeding herd than
females and thus the chance of exposure is lower for
males.

In this study, brucellosis seroprevalence increased
with age and parity which is in agreement with the reports
of Asfaw et al. [7], Bekele et al. [9], Berhe et al. [11],
Kebede et al. [14] and Hellmann et al. [20]. It has been
reported that susceptibility of cattle to Brucella infection
is influenced by age of the individual animal. Thus,
sexually matured and pregnant cattle are more susceptible
to infection with Brucella organisms than sexually
immature animals of either sex [24]. On the other hand,
younger animals tend to be more resistant to infection and
frequently clear infections, although latent infections
could occur [5]. This may be due to the fact that sex
hormones and erythritol, which stimulate the growth and
multiplication of Brucella organisms, tend to increase in
concentration with age and sexual maturity [24].

In conclusion, the seroprevalence described only
using RBPT in this study shows that bovine brucellosis
is a widespread and well-established infection in both
pastoral and agro-pastoral farming systems of the study
areas. Especially cattle herders in pastoral areas are in
close contact with their animal, consumption of raw milk
and handling of aborted materials is common. The authors
recommend further detailed epidemiological studies to
the
brucellosis in the present study area for formulation of
strategic control measures in order to reduce associated
reproductive wastage and the public health risks.

investigate link between bovine and human
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