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Abstract

A cross-sectional study was conducted in six Peasant Association of Babile woreda. A sero-prevalence study of caprine brucellosis by using
serological tests to determine the prevalence and the potential risk factors associated with brucellosis in the study area. Sera samples were
collected from 384 unvaccinated and apparently healthy adult goats. The samples were examined serologically by Rose Bengal Plate Test (RBPT)
for first screening test and Compliment fixation Test (CFT) for confirmations. All positive sera samples to RBPT were confirmed with CFT. Out
of the total 384 samples were examined serologically 1.56% were reacted to be positive for RBPT screening tests and these positive samples
continue to retest with CFT, it indicated as 0.78% prevalence of brucellosis from the examined samples. From the six-peasant association the
highest sero-prevalence results recorded in CFT were Gemechu (1.75%) followed by Bissedemo (1.37%) and Shek Hussen (1.19%). Caprine
brucellosis sero-prevalence statistically not significantly difference (P> 0.05) on sex (x* = 0.274; P= 0.600). The present study showed that caprine
brucellosis is an endemic and widely distributed disease in goat, in the study area. In conclusion; In Ethiopia, domestic goats play an important
role in the national economy. It has been estimated that there are approximately one hundred million domestic animals in Ethiopia, 23% of which
are goats upon this caprine brucellosis have a negative influence on both food security and important export commodity. Therefore: effective
extension system and programs that could raise public health awareness on disease transmission to human and how to care and handle their
animals. Control programs should be designed and implemented with the participation of all stakeholders (farmers, government, privet sectors
and veterinarians). Further studies should be conducted on the high-risk groups and the associated risk factors of caprine brucellosis in different
agro-ecology parts of the country.
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Introduction
disease like brucellosis is one of the most recognized factors for
low reproductive efficiency worldwide [6].

Brucellosis is a worldwide zoonotic infectious disease caused
by gram-negative cocco-bacillary rod, bacteria from the genus
brucella. Brucellosis, called undulant fever in man, remains an
important disease that persists where the infection in animals

Ethiopia is an agriculturally based country and owns huge
number of small animals which is estimated to be over 48.2 mil-
lion head of sheep and goats. Majority of these animals are largely
concentrated in pastoralists areas of the country [1]. The livestock
subsector contributes some 45% of agricultural GDP, 15-18% of
national GDP and 5-17% total exports [2]. Sheep and goats are
highly adaptable to broad range of environmental conditions.
Moreover, low cost of production, requirement of little land and
higher prolificacy made them attractive asset for development.
Investment in sheep and goats avoid losses due to high inflation
rates that are found in unstable economies of many developing
countries like Ethiopia [1]. Goats are important in marginal agri-
cultural land areas, especially in arid and semi-arid areas of Ethi-
opia [3]. This is primarily due to their better adaptation to harsh
tropical environments and relative tolerance of feed scarcity in re-
curring droughts [4]. However, as in other tropical areas, produc-
tivity of goats in Ethiopia has been hindered by low reproductive
performance of breeding flock [5]. The sufferance of animals with

has not been controlled where the transmission of the disease to
humans is still common. Ruminants, swine and wild life contract
for this zoonotic agent [7]. The goat was originally considered as
the principal host of B. melitensis. Brucellosis, especially caused
by Brucella melitensis, remains one of the most common diseases
with major veterinary and public health significance worldwide
with more than 500,000 human cases reported annually [8]. Bru-
cellosis is an infectious bacterial disease caused by members of
genus Brucella. It is a disease of worldwide importance and affects
several animal species. Brucellosis in goats is primarily caused by
brucella melitensis and sporadic infections due to brucella abortus
and brucella suis have also been reported [9]. It is the disease of
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sexually matured animal with predilection for placentas, fetal flu-
ids and testes of male animals [10].

The disease in naturally infected sheep and goats is charac-
terized by abortion, stillbirth and birth of weak offspring in fe-
males and acute orchitis and epididymitis in males. Brucellosis
is an important zoonosis causing chronic debilitating disease
in man. Groups at higher risk for brucellosis are animal health
workers, butchers, farmers and those who habitually consume
raw milk and meet animals [11,12]. In Ethiopia, few studies have
been published so far on small ruminant brucellosis [13]. Caprine
brucellosis in sub-Saharan Africa is less commonly reported than
brucellosis in cattle [14]. Similarly published information on goat
brucellosis is scarce and is limited to few districts in Ethiopia [15-
17]. The lack of scientific information on the prevalence of this
otherwise very important disease-causing public health hazard
and heavy economic loss warranted the proposed study to con-
tribute for future control measure in Ethiopia. Particularly, there
is no published data on caprine brucellosis in the study area. On
the other hand, there is high population of goat in the study area
[1]. Therefore, the objectives of this study were to determine the
sero-prevalence and assess possible risk factors of caprine brucel-
losis in the study area.

Materials and Methods
Study Area

The study was conducted in Babile woreda, eastern Hararghe,
Ethiopia. The area located 561km away from the capital city (Ad-
dis Ababa) at 8°39°5999” N latitude and 42°24’5999” E longitude
and the elevation is ranges from 1450- 1700 meters above sea
level. The weather conditions characterized by semi-arid and arid
climate with average annual temperature and the annual rain falls
is ranged from 24 to 28 °C and 410 to 800mm respectively. Agro
pastoral and pastoral is the main occupation of the population
of the area. According to Babile woreda agricultural office annu-
al report [18] the livestock population estimated as 76,161 cat-
tle, 11,470 sheep, 20,644 goats, 7,393 donkey, 15,430 camel and
21,114 poultry.

Study Animals

All the study Animals are indigenous Somali goat of both sexes
in adult age and no history of vaccination against Brucellosis, kept
under the extensive whereas, Goats which were diseased and who
have had history of vaccination against brucellosis were excluded.

Study Design

A cross-sectional study was conducted by selecting animals
randomly to determine the sero-prevalence of caprine brucello-
sis in the woreda and assess potential risk factors associated with
sero-positivity.

Sample size and sampling methodology

The sample size was calculated by using the formula recom-
mended by Thrusfield [19] for simple random sampling consider-

ing 95% confidence interval level and 5% desired absolute preci-
sion. 50% expected prevalence was used as there was no previous
study in the area.

"o (1.96) A 2P exp(l - p exp)

dn?2
Where: n=required sample size; Pexp = expected prevalence; d?

= desired absolute precision of 95 confidence interval. The mini-
mum sample size required as per the above formula is 384. Simple
random sampling technique was used to select peasant associa-
tions (PAs) and goats. Sera samples were collected from six select-
ed PA (Sheik Hussein, Ellemo, Ifa, Bissedemo, Gemechu and Sheik
Abdi) goats with no history of previous vaccination against brucel-
losis. Approximately 8ml of blood sample were collected from the
jugular vein for serological examinations by using plain vacutain-
er tubes and needles. The sera were separated by centrifugation
(3,000 rpm, 4°C and 10 min). Then sera removed from the clots by
siphoning them into sterile cryovials. The sera were shipped with
icebox to the Haramaya University Microbiology laboratory and
stored at -20°C until the screening test performed.

Serological screening and Confirmation

The test serum (75-90pl) was placed on a glass slide on to
which Rose Bengal Plate Test antigen (RBPT) (25 - 30ul) was add-
ed. After mixing with a plastic applicator and shaking for 3-4min,
the occurrence of agglutination was noted [10,20,21]. The aggluti-
nation test was repeated on those ambiguous results and positive
sera were stored at - 20 °C till further processed by complement
fixation test (CFT). Sera with strong reaction at dilution of 1:5 with
a strong reaction of approximately 100% fixation of the comple-
ment (4+), more than 75% fixation of complement (3+) at a di-
lution of 1:5 and at least 50% fixation of complement (2+) at a
dilution of 1:10 and 1:20 were classified as positive [10]. The test
was done at the National Veterinary Institute (NVI) at Debre-Zeit,
Ethiopia.

Data storage and analysis

The data collected from the field were recorded in the format
developed for these purposes and later entered into Microsoft ex-
cel spreadsheet. Statistical analyses for categorical variables (sex
and PA) were expressed in percentage. The prevalence is calculat-
ed by the proportions of the number of animals tested positive by
the RBPT/ CFT divided by the total number of animals tested. For
all analysis p-value is less than 0.05 was taken as significant.

Results

The results of this sero-prevalence of caprine brucellosis in
Babile woreda out of 384 serum sample tested by RBPT 1.56%
(6/384) were found to be positive as shown Table 1. RBPT pos-
itive (n=6) sera retested with CFT only 3 sera were positive. The
overall prevalence of Caprine brucellosis was 0.78% (3/384) in
the six PA. There is no statistically significant different (p> 0.05)
were observed in the prevalence among the six PA as shown in
Table 2. The result also shown that there are no statistically sig-
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nificant differences in the sero-prevalence of caprine brucellosis
in female and male goats were 0.85% and 0.00% respectively as
shown in Table 3.

Table 1: Sero-prevalence of caprine brucellosis in the six PA with the
RBPT.

PA WGGEE O Positive sera | Prevalence (%)
tested

Sheik Hussein 84 1 1.19
Ellemo 63 2 3.17
Ifa 23 1 4.35
Bissedemo 74 1 1.37
Gemechu 52 1 1.75
Sheik Abdi 88 - 0.00
Total 384 6 1.56

X°= 3.665, the P-value= 0.599, the result is not significant at P< 0.05.

Table 2: Sero-prevalence of Caprine brucellosis in six PA with CFT.

PA LWGGE L Positive sera | Prevalence (%)
tested

Sheik Hussein 84 1 1.19
Ellemo 63 - 0.00
Ifa 23 1 0.00
Bissedemo 74 1 1.37
Gemechu 52 1 1.75
Sheik Abdi 88 - 0.00
Total 384 3 0.78

X°= 2.5427, the P-value= 0.770, the result is not significant at P< 0.05.

Table 3: Sero-prevalence of Caprine Brucellosis in sex bases with both
RBPT and CFT tests.

No.of | RBPT | Prev- CFT | Preva-
Sex | serum | posi- | alence posi- | lence
tested | tive (%) tive (%)
X2 X2
Male 32 1 3.13 ~0.554 0 0 —0274
Fe- = =
male 352 5 1.42 0.457 3 0.85 0.600
Total 384 6 1.56 3 0.78

Xx2=0.274, the P-value= 0.600, the result is not significant at P< 0.05.

Discussion

In this cross-sectional study, attempt was made to have an
insight on to the status of caprine brucellosis in the Eastern Ha-
rarghe, Babile woreda, six peasant associations. The overall se-
ro-prevalence was found to be 1.56 % and 0.78% in the RBPT and
CFT tests respectively. The present finding is broadly comparable
with 1.3% and 2.4 % prevalence reported from Arsi and central
highland of Ethiopia [22]; 1.3 % from South-Omo [23]; 1.9 % from
Somali regional state [24]; 1.9% from southern and central Ethi-
opia [25]; 1.09% from Yabello in sheep [26]; 1.56% from Borena
[27]; Ferede [28] who reported 0.87% prevalence in goats in and

around Bahir-Dar; Bekele [29] reported prevalence rate of 1.9%
in goats in Jijiga area. However; the higher prevalence rates re-
corded compared to the present study by Verma & Alemayehu &
Bertu [30,31], in India and Nigeria, respectively could be due to
differences in agro-ecology and animal husbandry system. Oth-
er study reports shown higher prevalence in Somali by Bekele
[29], with 3.2%; in Afar region by Wesinew [32] with 4.8% and
Ashenafi [33], with 11.6% in the low lands of Ethiopia; El-Ansary
[34], with 14.2% in sheep, 16.2% in goat in Sudan; PFE [35] with
14.2% in sheep in, 16.72% in goat in Pastoral area of Ethiopia and
Benkirane [36] with 7.2% in sheep, 5.29% in goat in Morocco;
Ashagre [16] with prevalence of 4.2% in goats reported in South
Omo zone. This difference might be diagnostic assay, sampling
technique, study area and sample size used. No statistically signif-
icant difference observed between males and females. However, in
support of the present finding, Teshale, Ashenafi, Ashagrie; Bekele
& Abiot [15,25,28,32,37] also reported the absence of statistically
significant difference between the two sexes. This could be due to
the small sample size of males. Males are also kept in the herd for
shorter period which decrease their exposure to the disease.

Conclusions and Recommendations

The present study showed that caprine brucellosis is prevalent
at a low rate among goat populations in Eastern Hararghe, Babile
District. The sero-prevalence of caprine brucellosis was almost
similarly distributed in the three peasant associations out of the
six peasant associations. It could be concluded that the positive
animal can be a potential risk factors to the free disease animals
in the area, unless the management system is improved. Hence,
we recommend that effective extension system and programs that
could raise public health awareness on the disease transmissions
to human and how to care and handle their animals. Control pro-
grams should be designed and implemented with the participa-
tion of all stakeholders (farmers, government, privet sectors and
veterinarians). Further studies should be conducted on the high-
risk groups and the associated risk factors of caprine brucellosis
in different agro-ecology parts of the country.
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