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Abstract A cross-sectional study was carried out in
Jimma town and Chora Botor district of Jimma zone
from February 2014 to May 2014 to determine sero-
prevalence and risk factors of brucellosis in cattle. A
total of 348 blood samples (174 each from zebu and
crossbreed) were collected. The sera were separated
and screened by Rose Bengal plate test (RBPT), and
positive sera were retested by complement fixation test
(CFT) for confirmation. The overall seroprevalence of
bovine brucellosis was 1.4 and 0.3 % as tested by
RBPT and CFT, respectively. The seroprevalence of bo-
vine brucellosis in indigenous and crossbreed cattle was
1.1 and 0.6 % and 1.7 and 0 % using RBPT and CFT,
respectively. Retained fetal membrane was the only risk
factor found to be significantly associated with seropos-
itivity of brucellosis in this study (p=0.019). The over-
all seroprevalence of brucellosis was very low. Howev-
er, due to the zoonotic and economic importance of the
disease, prevention and control measures are required to
stop further spread of the disease. To effectively imple-
ment this, the One Health (OH) is the most constructive
approach we recommend.
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Introduction

Brucellosis is a major zoonosis worldwide and remains a ma-
jor source of disease in humans and domesticated animals
(FAO 2009). Brucellosis is an infectious bacterial disease
caused by members of the genus Brucella. The disease is
usually caused by Brucella abortus—in cattle, Brucella
melitensis or Brucella ovis—in small ruminants, Brucella
suis—in pigs, and Brucella canis—in dogs (OIE 2008).

Brucellosis continues to be an important source of morbid-
ity primarily in the Mediterranean region, Arabian Peninsula,
India, Mexico, Central America, and South America (Hurtado
2001). The prevalence of bovine brucellosis is variable in
cattle. In livestock, it causes abortion, late first calving age,
long inter-calving interval, low herd fertility, and comparative-
ly low milk production. Sources of infection include aborted
fetuses, fetal membranes, vaginal discharges, and milk from
infected cows (Radostits et al. 2000).

In Ethiopia, the varying level of brucellosis seroprevalence
has been reported from different parts of the country. For
instance, in Borena zone 50 % (Alem and Solomon 2002),
in central Ethiopia 11 % (Kebede et al. 2008), in southern
and eastern Ethiopia 3.5 % (Megersa et al. 2011), and in
northern Ethiopia 7.7 % (Haileselassie et al. 2010). However,
in Jimma zone, there is no recent information on the status of
brucellosis in cattle and where there is poor hygienic practice.
Therefore, this study was aimed to investigate the seropreva-
lence of brucellosis and factors associated with the occurrence
of the disease in cattle. We hope that the output of this study
will help in initiating further study and setting priority to the
zonal livestock health agency.
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Materials and methods

Study area and population

The study was carried out between February 2014 and
May 2014 in Jimma town and Chora Botor district, located
in Jimma zone, southwestern Ethiopia. Jimma zone is found
about 355 km southwest of Addis Ababa at 7° 41′ N and 36°
10′ E. The altitude of the zone ranges from 1000 to 3360 m
above sea level. This zone is categorized as a humid tropical
climate with a heavy annual rainfall that ranges from 1200 to
2000 mm that comes from the long and short rainy seasons.
The mean annual minimum andmaximum temperature ranges
from 7 to 12 °C and from 25 to 30 °C. Jimma zone has an
estimated livestock population of 2,016,823 cattle, 942,908
sheep, and 288,411 goats (CSA 2009).

Study design and sampling

To avoid a false-positive reaction resulting from previous
Brucella vaccination, Jimma Zone Livestock Production and
Health Agency Office was asked to check documented vacci-
nation reports and therefore, none of Brucella vaccines were
provided to animals in this zone.

A cross-sectional study was conducted to determine sero-
prevalence and risk factors for bovine brucellosis by using
RBPT and CFT. A total of 348 cattle both indigenous and
crossbreeds, at least 6 months of age and above were selected.
From Jimma town, 174 samples and 50 % from Chora Botor
district were sampled. The sample size was calculated using
the formula recommended for cross-sectional study described
by (Martin et al. 1987) which was n=[Zα
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p1 1−p1ð Þp þ p2 1−p2ð Þ� 2⋅= p2−p1ð Þ 2, wheren=sample
size for each group, Zα=Z _value for type I error (1.96 at
5 % levels), Zβ=Z _value for type II error (0.84 at 20 %
levels), p1=estimate of outcome for one group, p2=estimate
of outcome for second group, and total sample size used was
(2n). Study areas and individual animals were selected by
purposive and systematic random sampling methods, respec-
tively. Approximately 10 ml of blood samples were collected
from the jugular vein of selected cattle by using plain
Vacutainer tubes and left at room temperature overnight to
clot for serum separation. Sera samples were collected into
cry-vials with plastic pipettes and transported in cold ice box
to the National Veterinary institute (NVI), Ethiopia, and stored
at −20 °C until tested.

Serological tests

All serum samples were screened by Rose Bengal plate test.
The sera that tested positive to the RBPTwere further subject-
ed to the CFT for confirmation. A standard B. abortus antigen

(OIE 2008) for CFT was used to detect the presence of anti-
body against B. abortus in the sera. Antigen used: Veterinary
Laboratories Agency, UK. Standardized B. abortus Ag Batch
16 and Product code PA0066. Sera with a strong reaction
more than 75 % fixation of the complement (3+) at a dilution
of 1:5 and with at least 50 % fixation of the complement (2+)
at dilutions of 1:10 and 1:20 were classified as positive (+),
according to the guidelines of (OIE 2008).

Data analysis

Statistical analyses were performed using SPSS version 20
software. The overall seroprevalence of brucellosis and demo-
graphic characteristics of the herd owners was performed
using descriptive statistics. A herd level and individual animal
seroprevalence were calculated by dividing the number of
positive test results by the total number of animals and herds
sampled, respectively. Chi-square test was used to determine
association between explanatory variables and outcome vari-
ables. A 95 % level of confidence and a 0.05 p value were
used to consider the variable for significance test.

Ethical consideration

The study was approved by the Research and Ethics Commit-
tee and the letters of clearance were obtained from Makerere
University. The data were collected after written informed
consent was made with all owners’ of study animals.

Results

Demographic characteristics

A total of 105 cattle herd’s owners interviewed, the majority
(92.5 %) were male. The age of respondents ranged from 19 to
86 years with mean age of 43 years, SD ±12 and SE of 0.6.
Their educational qualification ranged from nonformal educa-
tion (24.1 %) to university graduate (17.8 %). The highest
(40.2 %) numbers of participants were in primary level of
education. A total of 348 cattle samples (174 from Jimma
town and 174 from Chora Botor district) were sampled.

Prevalence of bovine brucellosis

The overall seroprevalence of bovine brucellosis in Jimma
zone was found to be 1.4 and 0.3 % based on RBPT as a
screening test and CFT as a confirmatory test, respectively.
The prevalence of bovine brucellosis in Chora Botor district
and Jimma town was 1.1 and 0.6 % and 1.7 and 0 % as tested
by RBPT and CFT, respectively. Herd level seroprevalence of
brucellosis based on RBPTand CFTwas found to be 4.76 and
0.95 %, respectively (Table 1).
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Risk factors associated with occurrence of brucellosis
in cattle

From 348 cattle sampled, 46.6 % were below 2 years of age
and the rest (53.4 %) were above 2 years. Seropositivity to
Brucella was (0.62 and 2.15 %) for cattle below and above
2 years, respectively. However, there was no statistically sig-
nificant variation (p>0.05) in seroprevalence of brucellosis
between the age groups.

The seropositivity of brucellosis in female animals was
1.8 % (n=5) while no seroreactive male cattle obtained. No
statistically significant difference was detected in seropreva-
lence of the disease between the two sexes (p>0.05). The
majority (3.1 %) of seropositive cattle to Brucella was record-
ed in medium (11–50 cattle) herd size, and 0.625 and 0.0 %

were found in small (2–10 cattle) and large (>50 cattle) herd
sizes, respectively. However, no statistically significant differ-
ence was found among the three categories of herd sizes
(p>0.05).

In the extensive management, 83 herds were freely grazing
on the communal pasture land and sharing water together. All
herdsmen reported tomix different species of animals together
in the barn at the night. In intensive management type, respon-
dents reported to clean the barn at least 2–3 times per day in
small herds and 4–5 times in medium and large herds. Mixing
of different species of animal was not practiced in this man-
agement system. However, there were no statistically signifi-
cant differences in seroprevalence of brucellosis perceived
between the management system (p>0.05).

From 14.7 % abortions reported, 0.6, 5.7, and 8.3 % oc-
curred at first trimeter, second trimester, and third trimester of
pregnancy, respectively. However, seroprevalence of brucel-
losis was not associated with abortion (p>0.05). The presence
of retained fetal membrane was significantly associated with
seropositivity of brucellosis (p=0.019) (Table 2).

Discussion

The overall seroprevalence of brucellosis in cattle was found
1.4 and 0.3 % using RBPT and CFT, respectively. The result
of this study is comparable with other findings reported in
different parts of Ethiopia using CFT as a confirmatory test:
in North Gonder 0.14 % by Tadese (2003), in Tigray region
0.69% by Tesfaye (2003), in Jimma 0.61% by Tolosa (2004),
in central highlands 0.45 % by Lidia (2008), in Arsi zone
0.05 % by Degefa et al. (2011), and in Dibate and Wembera
districts 1 % by Adugna et al. (2013).

The current finding is also in line with the works done in
other countries: Rahman et al. (2006) in Bangladesh 2.4 %,

Table 1 Individual animal- and herd-level seroprevalence of bovine
brucellosis in the study areas

Description Tests N Positive reactors Prevalence (%)

Individual cattle seroprevalence

Overall RBPT 348 5 1.4

CFT 5 1 0.3

Jimma town RBPT 174 3 1.7

CFT 3 0 0

Chora Botor RBPT 174 2 1.1

CFT 2 1 0.6

Herd-level seroprevalence

Jimma town RBPT 20 3 15

CFT 3 0 0.0

Chora Botor RBPT 85 2 2.35

CFT 2 1 1.18

Overall RBPT 105 5 4.76

CFT 5 1 0.95

Table 2 Association of the potential risk factors with seropositivity of brucellosis in cattle

Factors Category N Frequency (positive) Seropositive (%) Chi-square (p value)

Age <2 years 162 1 0.62 0.377

>2 years 186 4 2.15

Sex Female 279 5 1.8 0.587

Male 69 0 0.0

Herd size 2–10 cattle 160 1 0.625 0.138

11–50 cattle 129 4 3.1

Above 50 cattle 59 0 0.0

Abortion Yes 51 1 1.96 1.000

No 297 4 1.35

Retained fetal membrane Yes 159 5 3.14 0.019

No 189 0 0.0

Management Extensive 174 2 1.1 1.000

Intensive 174 3 1.7
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Unger et al. (2003) in Senegal 0.6 % and 0 % in Guinea, and
Nizeyimana et al. (2013) in Uganda 1.2 % using tube aggluti-
nation test, CFT, and I-ELISA, respectively. However, the cur-
rent prevalence report is relatively smaller than previous reports
in some parts of Ethiopia: 4.1, 7.7, 3.5, and 1.5 % by Hunduma
and Regassa (2009), Haileselassie et al. (2010), Megersa et al.
(2011), and Tesfaye et al. (2011), respectively. The fact that our
prevalence is lower than the previous studies could be due to
the variation in management practices, use of different diagnos-
tic tests, population dynamics, and biological factors.

In this study, the herd level overall seroprevalence of bru-
cellosis was 4.76 and 0.95 % based on RBPT and CFT, re-
spectively. Different studies reported herd level seropreva-
lence of brucellosis as 2.9 % by Tolosa (2004), 4.9 % by
Adugna et al. (2013). However, higher prevalences were also
reported by various authors: 42.3 % by Berhe and Belihu and
Asfaw (2007), 45.9 % by Kebede et al. (2008), 13.6 % by
Jergefa et al. (2009), 13.7 % by Asmare et al. (2010), 12 %
by Amenu et al. (2010), 6.5 % by Makita et al. (2011), and
26.1 % by Megersa et al. (2011) using CFT. The result of
present study was very low compared to the previous findings
reported. The difference could be due to the difference in
hygienic practices, herd size, presence of infected animals in
the herds, animal movement, and breeding systems practicing.

Age is one of the possible factors associated with the oc-
currence of brucellosis. In the present study, the seropositivity
of brucellosis occurred more in cattle older than 2 years. How-
ever, none of animals less than 2 years tested positive with
CFT, and the difference was not statistically significant
(p>0.05). Brucellosis appears to be more associated with sex-
ual maturity (Roberts 1971). The current finding is in agree-
ment with the result reported by Zubairu et al. (2014). Find-
ings of other studies revealed that older cattle (>2 years) are
more likely to be seropositive than the younger ones (Asmare
et al. 2010; Hailu et al. 2011; Moti et al. 2012).

The seroprevalence of brucellosis in female cattle was 1.8
and 0.4 % in RBPT and CFT, respectively, but none of the
male cattle were positive to brucella antibody. The difference
in prevalence between two sexes was insignificant (p>0.05).
This finding is in agreement with the work reported by
(Bayemi et al. 2009; Matope et al. 2011; Zubairu et al.
2014). In fact, that serological data may underestimate
Brucella infection in males as infected bulls tested might be
generally nonreactors (Nicoletti 1980; FAO/WHO 1986).

In the current study, the seroprevalence of brucellosis was
0.625 % in small herd size, 3.1 % in medium herd size, and no
seropositive animals in large herd sizes. Seroprevalence of bru-
cellosis was not significantly different among herd sizes
(p>0.05). This result is in agreement with the findings of Kebede
(2000). However, Tolosa (2004) reported significant variation
(p=0.001) between herds having 1 to 5 cattle and with >5 cattle.

In the extensive management, 97.6 % of herds were freely
grazing on the communal pasture land, sharing water together

and are kept together (cattle, sheep, and/or goats) in the barn at
the night, whereas in intensive management type, keeping
different species of animals together was not practiced in.
However, there were no statistically significant differences
in seroprevalence of brucellosis perceived between the man-
agement system (p>0.05). In fact, mixed farming, particularly
raising sheep and/or goats along with cattle, was reported to be
a risk factor for Brucella transmission between different ani-
mal species (Omer et al. 2002; Al-Majali et al. 2009; Ghanem
et al. 2009).

Retained fetal membrane was associated with seropositiv-
ity of brucellosis (p<0.05). The majority (45.7 %) of the cattle
owners interviewed reported to have retained fetal membrane
problems in their cattle herds. Among the cattle reported to
have previous history of retained fetal membrane problem,
3.15 % (n=5) were positive to brucella antibodies. This find-
ing is in agreement with the findings elsewhere (Kubuafor
et al. 2000; Aulakh et al. 2008).

Conclusion

Retained fetal membrane was the only risk factor associated
with the occurrence of brucellosis identified by this study. The
overall seroprevalence of brucellosis in the study area was
low. However, due to the zoonotic and economic importance
of the disease, prevention and control measures are required to
stop further spreads of the disease. In addition, further epide-
miological studies of brucellosis in cattle, shoats, and humans
and identification of the Brucella species and biotypes in-
volved is recommended. To effectively implement this, the
One Health (OH) is the most constructive approach we
recommend.

Acknowledgments The authors highly acknowledge the One Health
Central and East Africa (OHCEA) for the fund. The coordination and
cooperation provided by Jimma zone and Chora Botor District Livestock
Health and Production Agency, local leaders and cattle herders are highly
appreciated. We are also grateful to Dr. Moti Yohannis, Dr. Yosef
Demeke, Dr. Shiferaw Jembere, Dr. Amina Abdurahaman, Mulualem
W. Mariam, Shiferaw Shuma, Chaltu Fikru, Taye Teka, and Fitsum
Assefa for their coordination and technical supports in the course of the
work.

Conflict of interest The authors declare that they have no competing
interests.

References

Adugna, K.E., Agga, G.E. and Zewde, G., 2013. Seroepidemiological
survey of bovine brucellosis in cattle under traditional production
system in western Ethiopia. Review of Scientific Techniques of
Office for International Epizootics, 32, 3

1618 Trop Anim Health Prod (2015) 47:1615–1619



Alem, W. and Solomon, G., 2002. A retrospective sero-epidemiology
study of Bovine Brucellosis in different Production Systems in
Ethiopia. In: Proceeding of 16th Annual Conference, 53-57

Al-Majali, A.M., Talafha, A.Q. and Abayneh, M.M., 2009.
Seroprevalence and risk factors for bovine brucellosis in Jordan.
Journal of Veterinary Science, 10, 61-65

Amenu, K., Thys, E., Regassa, A. andMarcotty, T., 2010. Brucellosis and
tuberculosis in Arsi-Negele District, Ethiopia, Prevalence in rumi-
nants and people's behaviour towards zoonoses. Tropicultura, 4,
205-210

Asmare, K., Asfaw, Y., Gelaye, E., Ayelet, G. 2010. Brucellosis in exten-
sive management system of Zebu cattle in Sidama Zone, Southern
Ethiopia. African Journal of Agricultural Research, 3, 257-263

Aulakh, H.K.., Patil, P.K., Sharma, S., Kumar, H., Mahajan, V. and
Sandhu, K.S., 2008. A Study on the Epidemiology of Bovine
Brucellosis in Punjab (India) Using Milk-ELISA. Acta Veterinaria
Brno, 77, 393-399

Bayemi, P.H., Webb, E.C., Nsongka, M.V., Unger, H. and Njakoi, H.,
2009. Prevalence of Brucella abortus antibodies in serum of
Holstein cattle in Cameroon. Tropical Animal Health and
Production, 41, 141- 144

Berhe, G., Belihu, K. amd Asfaw, Y., 2007. Seroepidemiological
Investigation of Bovine Brucellosis in the Extensive Cattle
Production System of Tigray Region of Ethiopia. Journal of
Applied Research in Veterinary Medicine, 5, 2

CSA, 2009. Central Statistical Authority, Agricultural sample survey on
livestock and livestock characteristics, Addis Ababa, Ethiopia

Degefa, T., Duressa, A. and Duguma, R., 2011. Brucellosis and Some
Reproductive Problems of Indigenous Arsi Cattle in Selected Arsi
Zone’s of Oromia Regional State, Ethiopia. Global Veterinaria, 1,
45-53

FAO, 2009. Developing a Brucellosis Control Strategy in Central Asia. A
Regional workshop on Brucellosis Control in Central Asia

FAO/WHO, 1986. Joint FAO/WHO Expert Committee on Brucellosis.
6th Rep. World Health Organization, Technical Report, Geneva,
740-742

Ghanem, M., El-Khodery, A., Saad, A., Abdelkadir, H., Heybe, A. and
Musse, A., 2009. Seroprevalence of camel brucellosis in Somaliland.
Tropical Animal Health and Production, 41, 1779-1786.

Haileselassie, M., Shewit, K. and Mosses, K, 2010. Serological survey of
bovine brucellosis in Barka and Arado breeds (Bos indicus) of
Wetern Tigray, Ethiopia. Journal Preventive Veterinary Medicine,
94, 28-35

Hailu, Degefu, Mohamud, M., Hailemelekot, M. and Yohannes, M.,
2011. Seroprevalence of bovine brucellosis in agro pastoral areas
of Jijjiga zone of Somali National Regional State, Eastern
Ethiopia. Ethiopian Veterinary Journal, 15, 1

Hunduma, D., and Regassa, C. 2009. Seroprevalence Study of Bovine
Brucellosis in Pastoral and Agro-Pastoral Areas of East Showa
Zone, Oromia Regional State, Ethiopia. American-Eurasian J.
Agric. & Environ. Sci., 6 (5), 508–512

Hurtado, R.M.D., 2001. Brucellosis: new and old issues regarding diag-
nosis and management. Rocio Hurtado

Jergefa, T., Kelay, B., Bekana, M., Teshale, S., Gustafson, H. and
Kindahl, H., 2009. Epidemiological study of bovine brucellosis in
three agro-ecological areas of central Oromia, Ethiopia. Revue
Scientifique et Technique (International Office of Epizootics), 3,
933-943

Kebede, F., 2000. An epidemiological survey of bovine brucellosis in
northeastern Ethiopia. In: Proceedings of the 14th Annual
Conference of Ethiopian Veterinary Association

Kebede, T., Ejeta, G. and Ameni, G., 2008. Seroprevalence of bovine
brucellosis in smallholder farms in central Ethiopia (Wuchale -
Jida district). Revue de Medecine Veterinaire, 1, 3-9

Kubuafor, D.K., Awumbila, B. and Akanmori, B.D., 2000. Sera preva-
lence of Bovine Brucellosis in cattle and humans in the Akwapim-

south district of Ghana. Public health implication. Acta Tropica, 76,
45-48

Lidia, B., 2008. Sero-prevalence study of bovine brucellosis in Central High
Land of Ethiopia, (Unpublished DVM Thesis, Jimma University)

Makita, K., Fèvre, E.M., Waiswa, C., Eisler, M.C., Thrusfield, M. and
Welburn, S.C., 2011. Herd prevalence of bovine brucellosis and
analysis of risk factors in cattle in urban and peri-urban areas of
the Kampala economic zone, Uganda. BMC Veterinary Research,
7,60. doi: 10.1186/1746-6148-7-60

Martin S.W., Meek A.H. andWelberg P., 1987. Veterinary epidemiology:
principles and methods. Iowa state University press, Ames, Iowa,
50014, 45

Matope, G., Bhebhe, E., Muma, J.B., Oloya, J., Madekurozwa, R.L.,
Lund, A. and Skjerve E., 2011. Sero-prevalence of brucellosis and
its risk factors in cattle from smallholder dairy farms in Zimbabwe.
Tropical Animal Health and Production, 43, 975-979

Megersa, B., Demelash, B., Fekadu, N., Tesfaye, R., Kassahun, A. and
Eystein, S., 2011. Cattle brucellosis in traditional livestock husband-
ry practice in Southern and Eastern Ethiopia, and its zoonotic impli-
cation. Acta Veterinaria Scandinavia, 53, 24

Moti, Yohannes, Tesfaye,M., Hailu, D., Tadele, T. andWoyesa, M. 2012.
Bovine Brucellosis: Serological survey in Guto-Gida District, East
Wollega Zone, Ethiopia. Global Veterinaria 2, 139-143

Nicoletti, P., 1980. The epidemiology of bovine brucellosis. In: Brandly
C. A., Corneleius G.A. (eds): Advance in Veterinary Science
Comparative Med. New York Academic Press Inc. 68-69

Nizeyimana, G., Mwiine, F.N. and Ayebazibwe, C., 2013. Comparative
Brucella abortus antibody prevalence in cattle under contrasting
husbandry practices in Uganda. Journal of the South African
Veterinary Association, 1, 943

Omer, M.K., Assefaw, T., Skjerve, E., Tekleghiorghis, T., and
Woldehiwet Z., 2002. Prevalence of antibodies to Brucella spp.
and risk factors related to high-risk occupational groups in Eritrea.
Epidemiol Infect, 129, 85–91

Radostits, O.M., Gay, C.C., Blood, D.C. and Hinchclif, K.W., 2000.
Veterinary medicine: a text book of the disease of cattle, sheep, pigs,
goats and horses. W.B Saunders, London

Rahman, M.S., Han, J.C., Park, J., Lee, J.H. and Chae, J.S., 2006.
Prevalence of brucellosis and its association with reproductive prob-
lems in cows in Bangladesh. Veterinary Record, 159, 180-182

Roberts, J.S., 1971. Veterinary Obstetrics and Genital Diseases. 2nd edi-
tion, 108-112. CBS Publisher andDistributors (India)

Tadese, Y., 2003. A survey of brucellosis in sleeted area of North Gonder
zone, Ethiopia. (Unpublished DVM Thesis, Addis Ababa
University)

Tesfaye, D., Tsegaye, W., Chanie, M. and Abinet, F., 2011.
Seroprevalence and associated risk factors of bovine brucellosis in
Addis Ababa dairy farms. Tropical Animal Health and Production,
5, 1001-5.

Tesfaye, A., 2003. Brucellosis in cattle and small ruminants in selected
sites of Tigray Region, North Ethiopia. (Unpublished DVM Thesis,
Addis Ababa University)

Tolosa, T., 2004. Seroprevalence study of bovine brucellosis and its pub-
lic health significance in selected sites of Jimma zone, western
Ethiopia. (Unpublished MVSc Thesis, Addis Ababa University)

Unger, F., Munstermann, S., Goumou, A., Apia C.N., Konte M. and
Hempen, A.M., 2003. Risk associated with bovine brucellosis in
selected study herds and market places in four countries of West
Africa. AnimalHealth Working Paper No. 2. ITC (International
Trypanotolerance Centre), Banjul, the Gambia, 37, 3

World Organization for Animal Health (OIE), 2008. Chapter 2.4.3.
Bovine brucellosis. In Manual of DiagnosticTests and Vaccines for
Terrestrial Animals. OIE, Paris, 624–659

Zubairu, A., Ardo, M.B. and Mai, H.M., 2014. Sero-prevalence of rumi-
nant brucellosis in three selected local government areas of Taraba
state. Sokoto Journal of Veterinary Sciences, 12, 1

Trop Anim Health Prod (2015) 47:1615–1619 1619

http://dx.doi.org/10.1186/1746-6148-7-60

	Seroprevalence and risk factors for brucellosis in cattle in selected districts of Jimma zone, Ethiopia
	Abstract
	Introduction
	Materials and methods
	Study area and population
	Study design and sampling
	Serological tests
	Data analysis
	Ethical consideration

	Results
	Demographic characteristics
	Prevalence of bovine brucellosis

	Risk factors associated with occurrence of brucellosis in cattle
	Discussion
	Conclusion
	References


