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Introduction
Brucellosis is a contagious infectious disease caused by

bacterial species of the genus Brucella. Bovine brucellosis is
usually caused by Brucella abortus, less frequently by B.
melitensis and rarely by B. suis. Brucella abortus is mainly
infectious for cattle but occasionally other species of animals
such as sheep, swine, dogs, camels and horses may be infected.
Animal susceptibility to brucellosis depends on their natural
resistance, age, sex, level of immunity and environmental
stress [25, 26]. 

Sources of infection for the transmission of bovine brucellosis
are aborted foetuses, foetal membranes and vaginal discharges
and milk from infected animals. The most common route of
transmission is the gastrointestinal tract following ingestion
of contaminated pasture, feed, fodder, water and licking after
birth, foetuses, and newborn calves, all of which may contain
a large number of the organisms and constitute a very important
source of infection [1, 25]. However, infection through injured
or intact skin, mucosa of the respiratory system and conjunctiva
occurs frequently [10, 27]. Calves can be infected in utero or
by suckling of infected dams [2, 28]. In pregnant animals,
the uterus is the preferred site of infection where it leads to a
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A cross-sectional study was undertaken to determine the prevalence of
bovine brucellosis on 1136 cattle and to assess risk factors that could promote
its transmission to man in 111 smallholder farms in central Ethiopia
(Wuchale-Jida district) using questionnaire, Rose Bengal Plate Test (RBPT)
and Complement Fixation Test (CFT). Using CFT, herd and individual ani-
mal prevalences were 45.9% (51/111) and 11.0% (125/1136) respectively
while using RBPT, herd and individual animal seroprevalences were 46.8%
(52/111) and 12.5% (142/1136) respectively. Both univariable and multiva-
riable logistic regression analyses showed that animals above 5 years of age
and females presented higher risk for brucellosis than those below 5 years
old and males (OR = 15.0 and 8.2 respectively, p<0.001). In contrast, risk of
seropositivity was independent of the breed, the herd size, the body condition
and the village of origin of the animals. Brucellosis seropositivity was obs-
erved in 53.7% of the herds with report of abortion (n = 54) and in 38.6%
of the herds without abortion report (n = 57) with no statistically significant
difference (P>0.05). Eighty-five percent (n = 111) of the households handled
aborted foetuses and afterbirths with bare hands and 78% of the owners with
infected herds (40/51) usually drank raw milk. In conclusion, bovine
brucellosis was prevalent in the study district, and its prevalence was affected
by age and sex. On top of this, cattle owners handle infected materials unsafely
and consume milk from potentially infected cows.
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RRÉÉSSUUMMÉÉ

SSéérroopprréévvaalleennccee  ddee  llaa  BBrruucceelllloossee  bboovviinnee  ddaannss  ddeess  ffeerrmmeess  ddee  ppeettiittee
ttaaiillllee  eenn  EEtthhiiooppiiee  cceennttrraallee  ((ddiissttrriicctt  ddee  WWuucchhaallee--JJiiddaa))

Cette étude épidémiologique a été conduite afin de déterminer la prévalence
de la brucellose bovine sur 1136 vaches et d’évaluer les facteurs de risque
de transmission à l’homme dans 111 exploitations de petite taille en Ethiopie
centrale (district de Wuchale-Jida) par la réalisation d’un questionnaire et de
2 tests sérologiques (test au Rose Bengale et fixation du complément). Le
test au Rose Bengale a permis d’établir une séroprévalence individuelle de
12.5% (n = 142) et une fréquence d’infection des troupeaux de 46.8%
(52/111) alors qu’en utilisant la fixation du complément, une séroprévalence
individuelle de 11.0% (n = 125) et une fréquence d’infection des troupeaux
de 45.9% (51/111) ont été obtenues. Les analyses de régression linéaire et
multiparamétrique ont montré que les animaux de plus de 5 ans et les femelles
présentaient des risques de contamination supérieurs à ceux des jeunes
(moins de 5 ans) et des mâles (OR = 15.0 et OR = 8.2, respectivement,
p < 0.001). En revanche, le risque de contamination s’est avéré indépendant
de la race, de la taille de l’élevage, de l’état corporel ou du village d’origine
des animaux. Parmi les élevages dans lesquels des avortements ont été
déclarés (n = 54), 53.7% étaient séropositifs tandis que 38.6% des 57 trou-
peaux dans lesquels aucun avortement n’a été constaté étaient infectés. 85%
des éleveurs ont attrapé à mains nues des avortons ou les produits de la mise
bas et 78% (n = 40) des propriétaires des troupeaux infectés ont consommé
du lait cru de façon habituelle ou occasionnelle. En conclusion, la brucellose
bovine admet une prévalence importante dans le district étudié, plus parti-
culièrement chez les animaux âgés et les femelles. De plus, les éleveurs
manipulent sans précaution des matières infectées et consomment du lait de
vaches potentiellement infectées.

Mots-clés : Brucellose, facteur de risque, séroprévalence,
vache laitière, Ethiopie.
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necrotizing placentitis. In non-pregnant animals, the first
infection often occurs in the udder followed by the infection
of the uterus later after the onset of pregnancy [9, 25, 27].
Bulls that are themselves infected and discharge semen
containing Brucella organisms are mostly unlikely to transmit
the disease but the chance of spread from the bull is very
great if the semen is used for artificial insemination [25]. 

Brucellosis in cattle is characterized primarily by abortion
in late pregnancy (from the 5th to the 8th month of gestation),
frequently followed by retention of foetal membrane and
endometritis which may be the cause of infertility in subsequent
pregnancies. In bulls the disease usually causes orchitis, epi-
didymitis, seminal vesiculitis and sterility [2, 25, 28]. 

Brucellosis is an important zoonosis in many countries of
the world, causing undulant fever in humans from drinking
raw or unpasteurized infected milk or milk products or from
exposure of farmers, packing house workers, veterinarians
and others to infected discharges or tissues [15, 24, 26, 34].
Human brucellosis is characterized by an acute septicaemic
phase followed by a chronic stage which may extend over
many years [1]. According to World Health Organization
[35], about half a million cases of human brucellosis occur
each year. The prevalence is highest in the Mediterranean
countries, Central and South America, the Middle East and
South Asia [3]. Some of the reasons for this are the expansion
of international trade in animals and animal products, increasing
urbanization with growing numbers of animals in close pro-
ximity to people, increasing tourism and new methods of
cattle production involving higher animal concentration,
which is the main factor in the spread of the disease [27, 34].
The major route of human infection in endemic areas is
ingestion of unpasteurized milk and its products. However in
non-endemic areas, occupational exposures through direct
contact with infected livestock, or Brucella culture represent
the major route of transmission via the respiratory tract,
conjunctiva, skin abrasion and transfusion of blood [4, 11]. 

In Africa, brucellosis is considered to be one of the most
serious disease problems facing the veterinary profession.
The high prevalence is due to close human-animal contacts,
food consumption customs and the fact that many countries
have not yet started control or eradication schemes [19].
According to STAAK [29], brucellosis is perhaps the most
widespread and economically important disease in tropical
and sub-tropical regions. The direct loss of meat (as a result
of abortion, infertility and weight loss) in infected herds of
cattle was estimated to be 15% while that of milk (reduced
milk production) was 20%. 

In Ethiopia, brucellosis is one of the infectious diseases,
which causes reduced productivity as reported by few studies
[5-8, 13, 14, 18, 31, 32, 36]. Wuchale Jida District of Selalle
Zone is one of the districts in Ethiopia where dairy production
using high yielding breeds of cattle has been started earlier.
Its temperate climate in the highlands fairly favours the
introduction and development of crossbred dairy cattle.
Although Wuchale Jida District is known for its dairy pro-
duction, the status of bovine brucellosis is not well known.
Thus, it is necessary to assess the situation of brucellosis in
smallholder farms in the district as it is the major source of
milk for Addis Ababa, the Capital of Ethiopia. Therefore,

this study was carried out to investigate the occurrence of
bovine brucellosis in smallholder farms using serology and
assess the risk factors that could precipitate its occurrence. 

Material and Methods
STUDY SUBJECTS AND SAMPLING

The study was conducted on 111 households and 1136
heads of cattle (497 local, 556 crossbred i.e. Holstein x Zebu,
and 83 Holstein) which were owned by the households from
November 2004 to April 2005. Wuchale-Jida District was
selected for this study because of the concentration of crossbred
cattle in this District, and its significance as source of milk
for Addis Ababa. Since the prevalence of brucellosis was not
known previously in the area, four peasant associations
(lowest administrative structure) were randomly selected
using a lottery system out of the seven peasant associations
with high concentration of crossbred dairy cattle in the district.
A lottery system was used on the lists of the households that
were obtained from the respective villages. Then, herds pos-
sessing at least one crossbred/Holstein cattle and found in
these four peasant associations were included in the study.
All cattle of both sexes and older than six months of age
from these herds were then tested for brucellosis. A herd was
defined as a total number of cattle that is kept by a house-
hold. Vaccination of cattle against brucellosis was not practiced
in the area.

A two stage cluster sampling was used in this study where
a household was a primary sampling unit. For the estimation
of the sample size however the formula for simple random
sampling was assumed since between herds (households)
variation in the prevalence of bovine brucellosis was not
determined earlier in the study area. Accordingly, 111 herds
and 1136 heads of cattle were sampled. About 58% (n = 655)
of the study animals were females and 87% of the animals
(n = 990) were in the breeding age (> two years of age). 

About 10ml of blood sample was collected from the jugular
vein of each animal using plain vacutainer tubes and needles.
After the identity of each animal was labelled on the corres-
ponding vacutainer tube, the tubes were set tilted overnight
at room temperature to allow for clotting. Next morning sera
were removed from the clot / not retracted blood after centri-
fugation at 1 200 g, at room temperature, for 15 minutes by
siphoning into another sterile test tube to which the animals’
identify was transferred. Finally, sera samples were kept
at -20°C until tested by Rose Bengal Plate Test (RBPT) and
Complement Fixation Test (CFT). 

SEROLOGY

Rose Bengal Plate Test (RBPT) was used as a screening
test of the serum samples for the presence of Brucella agglu-
tinins. For the RBPT technique, the procedure described by
MAC MILLAN [16] was followed. RBPT Brucella antigen
(Institute Pourquier, France), positive control and negative
control sera (National Veterinary Institute, Debre Zeit,
Ethiopia) were used for the RBPT. All sera samples that were
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considered positive by RBPT were confirmed by CFT follo-
wing the protocol described by MAC MILLAN [16].
Complement fixation test antigen (Central Veterinary
Laboratory, Weybridge), complement (Biomerieux, France),
Amboceptor (Biomerieux, France), 2% sheep RBC , positive
and negative test sera  (National Veterinary Institute, Debre
Zeit, Ethiopia) were used for CFT. A serum was considered
positive to Brucella antibodies if and only if it is positive to
the both tests.

QUESTIONNAIRE SURVEY

The heads of the households were interviewed to assess
risk factors for the transmission of brucellosis from cattle to
cattle and possibility of humans acquiring brucellosis in the
study area. Standard questionnaire format was prepared and
used. The questionnaire focused on the awareness of the
respondents on the risk of transmission of brucellosis from
cattle to human. The contribution of herd management practices
and other risk factors for the occurrence and dissemination of
brucellosis was assessed. Furthermore, knowledge on bru-
cellosis, whether they use protection during handling of
aborted material or not, and consumption of raw milk were
included in the questionnaire survey format.

DATA ANALYSIS

The data collected form field was entered into computer
using Microsoft Excel and was transferred to STATA Version
6 for statistical analyses [30]. All categorical variables were
expressed in percentages. Individual animal prevalence was
defined as the number of CFT positive animals per 100 animals
tested. Herd prevalence was defined as the total number of
herds with at least one CFT-positive animal per 100 herds
tested. The association between different risk factors and the
prevalence was assessed using chi-square (χ2). Those risk
factors which showed an association with the prevalence of
bovine brucellosis were further analyzed by logistic regression.
Odds Ratio (OR) was calculated to see the degree of asso-
ciation of the risk factors with the occurrence of brucellosis. 

Results
Individual animal level prevalence of bovine brucellosis

was 12.5% (142/1136) on the basis of RBPT while it was

11.0% using CFT (125/1136). Out of 142 sera samples positive
for RBPT, 125 (88.0%) were confirmed to be positive with
CFT and only 17 (12.0%) were found to be negative (false
positive with RBPT). Nevertheless, the agreement number
between the two tests (number of identical scores) remained
relatively high (98%). The average herd prevalence (proportion
of herds with at least one sero-positive animal) was 45.9%
(51/111) on the basis of CFT and 46.8% (52/111) with RBPT.
The herd prevalence has ranged from 37.5% in the Jibara village
to 73.3% in Sallae village (Table I). There was no statistically
significant difference in the seropositivity to brucellosis among
the herds tested in the four villages (P>0.05). The “within
herd prevalence” (proportion of individual animals tested
positive within a herd) varied from 0.00% to 60% considering
all the herds examined. While considering only seropositive
herds (n = 51), it varied from 7.1% to 60% (data not shown).

The number of animals tested within each four study villages
and proportions found to be positive for brucellosis are
depicted in Table II. Individual animal prevalence of bovine
brucellosis in the study area was 11% and did not vary signi-
ficantly according to the village (from 8.8% (Jibara) to
13.1% (Sallae)). The highest brucellosis seroprevalences
were observed within the older animals (5-8 years old cows:
17.8% and more than 8 year old: 17.3%) whereas this para-
meter remained low in younger cows (< 4%). The frequency
of anti-Brucella antibodies was also significantly higher in
females (17.3%) than in males (2.5%) (P<0.05). Prevalence
of bovine brucellosis was significantly associated with the
age groups (P<0.05) and sex (P<0.001) while its association
with either breed or body condition was not statistically
significant (P>0.05). Furthermore, there was no statistically
significant association (P>0.05) between the prevalence of
bovine brucellosis and the village of origin of cows or the
size of the herd (Table II). 

Univariable logistic analysis of the effect of different risk
factors on the prevalence is presented in Table III.
Accordingly, as the age of the animal increased, the odds of
acquiring brucellosis increased: animals above five years of
age exhibited a higher risk of infection with brucellosis (OR
= 15, P = 0.000) than those with the age below five years.
Similarly, the risk of brucellosis infection was higher in
females (OR = 8.15, P<0.001) than in males. The other studied
factors (herd size, breed and body condition) did not signifi-
cantly enhance the risk for brucellosis infection.

The results of multivariable logistic regression analysis of
the association of different risk factors with the prevalence of

VViillllaaggee EExxaammiinneedd  CCFFTT ppoossiittiivvee  MMeeaann  nnuummbbeerr
hheerrddss hheerrddss::  nnuummbbeerr χχ22 PP--vvaalluuee ooff  rreeaaccttoorrss  iinn

((aanndd  %%)) ppoossiittiivvee  hheerrddss  ((SSDD))

Jate 35 16 (45.7) 3.1 (2.2)

Jibara 32 12 (37.5) 2.9 (1.2)

Duber 29 12 (41.4) 5.7 0.128 2.7 (0.6)

Sallae 15 11 (73.3) 2.1 (1.2)

TToottaall 111111 5511  ((4455..99)) 22..88  ((11..55))

TABLE 1:Herd (n = 111) prevalence of bovine brucellosis in four villages of Wuchale-Jida district.
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RRiisskk  ffaaccttoorr AAnniimmaall  nnuummbbeerr PP rreevvaalleennccee::nnuummbbeerr χχ22 PP--vvaalluuee
((aanndd  %%))

VViillllaaggee
Jate 368 42 (11.4)
Jibara 352 31 (8.8) 2.8 0.42
Duber 256 31 (12.1)
Sallae 160 21 (13.1)
HHeerrdd  ssiizzee
≤ 5 68 11 (16.2)
[6 - 10] 420 38 (9.0) 3.9 0.15
> 10 648 76 (11.7)

AAggee  ((yyeeaarr))
< 2 146 2 (1.4)
[2 - 4] 365 13 (3.6) 62.30 0.000
[5 - 8] 388 69 (17.8)
> 8 237 41 (17.3)

SSeexx
Male 481 12 (2.5) 61.70 0.000
Female 655 113 (17.3)

BBrreeeedd
Local 497 48 (9.7)
Cross 556 67 (12.1) 1.62 0.44
Exotic 83 10 (12.0)

BBooddyy  ccoonnddiittiioonn
Poor 256 33 (12.9)
Medium 846 90 (10.6) 1.96 0.38
Good 34 2 (5.9)

TABLE 2: Association of risk factors with the prevalence of bovine brucellosis (n = 1136 cows) detected by CFT in the Wuchale-Jida
district among 111 studied herds.

TABLE 3: Univariable logistic regression analysis of the association between animal-related risk factors and prevalence of bovine bru-
cellosis detected by CFT in the Wuchale-Jida district among 111 studied herds.

RRiisskk  ffaaccttoorr OOddddss  RRaattiioo 9955%%  CCII  ffoorr OOddddss  RRaattiioo PP--vvaalluuee

AAggee  ((yyeeaarr))
< 2 1.00
[2 - 4] 2.66 0.58 - 11.92 0.20
[5 - 8] 15.56 3.77 - 64.40 0.000
> 8 15.05 3.57 - 63.27 0.000
HHeerrdd  ssiizzee
≤ 5 1.00
[6 - 10] 0.52 0.25 - 1.07 0.07
> 10 0.69 0.35 - 1.36) 0.29

BBrreeeedd
Local 1.00
Cross 1.27 0.87 - 1.90 0.22
Exotic 1.27 0.61 - 2.65 0.50

SSeexx

Male 1.00

Female 8.15 1.44 - 14.95 0.000

BBooddyy  ccoonnddiittiioonn
Poor 1.00
Medium 0.80 0.53 - 1.22 0.32
Good 0.41 0.10 - 1.85 0.25
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TABLE 4: Multivariable logistic regression analysis of the association between animal related risk factors and prevalence of bovine
brucellosis detected by CFT in the Wuchale-Jida district among 111 studied herds.

RRiisskk  ffaaccttoorr AAddjjuusstteedd  OOddddss  RRaattiioo 9955%%  CCII  ffoorr OOddddss  RRaattiioo PP--vvaalluuee

AAggee  ((yyeeaarr))
< 2 1.00
[2 - 4] 2.52 0.56 - 11.50 0.23
[5 - 8] 17.00 4.05 - 71.18 0.000
> 8 16.20 3.82 - 68.90 0.000
HHeerrdd  ssiizzee
≤ 5 1.00
[6 - 10] 0.56 0.25 - 1.27 0.17
> 10 0.83 0.39 - 1.75 0.63

BBrreeeedd
Local 1.00
Cross 1.98 0.65 - 1.53 0.97
Exotic 1.89 0.40 - 1.95 0.76

SSeexx

Male 1.00
Female 9.18 4.78 - 17.57 0.000

BBooddyy  ccoonnddiittiioonn
Poor 1.00
Medium 0.97 0.60 - 1.58 0.94
Good 0.92 0.19 - 4.60 0.93

RRiisskk  ffaaccttoorr

RReettaaiinneedd  ffeettaall
mmeemmbbrraannee

Positive
Negative

Total
AAbboorrttiioonn

Positive
Negative
Total

BBrreeeeddiinngg  mmeetthhoodd
Art. Ins.
Bull
Mixed

Total
MMiillkk  ccoonnssuummppttiioonn

Raw
Boiled
Mixed
Total

EEdduuccaattiioonn  lleevveell
No
Primary school
Secondary school
College / University
Total

PPoossiittiivvee  ccaasseess::
nnuummbbeerr ((aanndd  %%))

14 (56.0)
37 (43.0)
51 (45.9)

29 (53.7)
22 (38.6)
51 (45.9)

0 (0.0)
34 (45.9)
17 (48.6)
51 (45.9)

20 (45.6)
11 (57.9)
20 (41.7)
51 (45.9)

25 (41.0)
20 (52.6)
6 (54.5)
0 (0.0)

51 (45.9)

NNeeggaattiivvee  ccaasseess::
nnuummbbeerr ((aanndd  %%))

11 (44.0)
49 (57.0)
60 (54.1)

25 (46.3)
35 (61.4)
60 (54.1)

2 (100)
40 (54.1)
18 (51.4)
60 (54.1)

24 (54.5)
8 (42.1)
28 (58.3)
60 (54.1)

36 (59.0)
18 (47.4)
5 (45.5)
1 (100)

60 (54.1)

TToottaall
((aanndd  %%))

25 (22.5)
86 (77.5)
111 (100)

54 (48.6)
57 (51.4)
111 (100)

2 (1.8)
74 (66.7)
35 (31.5)
111 (100)

44 (39.6)
19 (17.1)
48 (43.2)
111 (100)

61 (55.0)
38 (34.2)
11 (9.9)
1 (0.9)

111 (100)

χχ22

1.31

2.55

1.78

1.45

2.47

PP--  vvaalluuee

0.25

0.11

0.41

0.48

0.48

TABLE 5: Effects of indicator factors, husbandry practices, habit of milk consumption and level of education on the brucellosis sero-
prevalence detected by CFT in the Wuchale-Jida district among 111 studied herds.
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bovine brucellosis are depicted in Table IV. Thus, further
analysis of the association of risk factors with the prevalence
using multivariable analysis showed that animals over five
years (OR = 17, P = 0.000) and female animals (OR = 9.2,
P = 0.000) were at higher risk of infection with brucellosis as
compared to animals with age of less than five years and
male animals, respectively. 

Table V shows the effect of husbandry related risk factors on
the prevalence of bovine brucellosis as assessed by intervie-
wing the owners. Out of 111 households interviewed, 22.5%
(25/111) had observed retained foetal membrane in their
cows and 56% (14/25) of these herds were found positive for
brucellosis. Brucellosis seropositivity was observed in
53.7% of the 54 herds with report of abortion while it was
observed in 38.6% of the 57 herds without abortion report.
Nonetheless, no statistically significant difference in the pre-
valence of brucellosis was observed between the herds which
experienced abortion or retained foetal membranes and those
which did not. Among the 67% (n = 74) of the households
who used bull service for breeding, 46% (n = 34) of these
herds were brucellosis positive but brucellosis seroprevalence
was similar (48.6%) in the 35 herds using both bull and arti-
ficial insemination.

Among the 82.9% (n = 92) of the farm holders in which a
history of drinking raw milk was reported, 43.5% of herds (n = 40)
were infected. The association between brucellosis positive
cattle herd and educational level of the respondents was not
statistically significant (P >0.05): the proportions of positive
and negative herds were identical in households in which the
owners had a low education level (below secondary school)
(88% and 90% respectively). Almost all of the respondents
(85%) handled aborted foetuses, afterbirths and parturient
animals without any protective methods.

Discussion 
The overall seroprevalences of Brucella antibodies deter-

mined with CFT and RBPT in Wuchale-Jida District were
11.0% and 12.5% respectively. CFT is the recommended
confirmatory test for brucellosis by OIE [21] with high spe-
cificity whereas RBPT is the recommended screening test
with high sensitivity. The use of the serial testing procedure,
first screening all animals by RBPT and then applying CFT
as confirmatory test improves the efficiency of detecting bru-
cellosis [12, 21, 25]. Rose Bengal plate test as a screening
test is cheap and technically simple which explains its potential
application as a routine screening test in Ethiopia. Further it
has acceptable sensitivity and specificity. OMER et al. [22,
23] reported the sensitivity and specificity of 100% and
99.2% for RBPT respectively. Complement fixation test is
regarded as a complicated and time consuming test, however,
it is reported that CFT can be performed with little equipment
and can be adapted to tropical conditions [27, 29]. Similar
prevalence rates of 10.8% and 9.8% were reported by
BEKELE et al. [7] in Agarfa State Farm (south-eastern
Ethiopia) and HADGO [14] from six dairy farms around
Bahir Dar respectively. But a higher seroprevalence (39%)
was reported by MOA [17] in cattle owned by the Institute of

Agricultural Research and a moderately higher (18.4%) was
reported by GEBRE-MARIAM [13] in four dairy farms that
kept crossbreeds and located around Addis Ababa. On the
other hand, lower prevalence rates were reported by other
workers [8, 18, 36]. Although the prevalence of bovine brucel-
losis was not associated with herd size in the present study,
ASMARE [6] reported increase of the bovine brucellosis pre-
valence with herd size. It is generally observed that large herds
are characterized by increased stocking density and increased
risk of exposure to infection especially following abortion [20]. 

The increase of bovine brucellosis seropositivity with age
was also reported by others [7, 31, 32]. It has been reported
that susceptibility of cattle to B. abortus 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 [25]. On the other hand, younger animals tend to be more
resistant to infection and frequently clear infections,
although latent infections could occur [33]. 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 [25].
Similar to the result of the present study, a higher seroprevalence
of bovine brucellosis was recorded by other workers in females
than in males [5, 19]. The reason could be that males are kept
for relatively shorter time duration than females, and thus the
chance of exposure is lower for males. 

In this study, brucellosis seropositivity did not differ between
herds which experienced abortion and retained foetal mem-
brane and those which did not. As abortion and retained foetal
membrane are features of brucellosis, it is uncommon to find
such unusual results. The reason could be inappropriate time
of testing as serological tests of brucellosis could give false
negative result immediately after parturition and few weeks
before parturition [25]. The other possible explanation could
be that the observed abortion and retained foetal membrane
were due to other factors such as malnutrition, deficiencies
and other infections.

Significant proportions of the households were observed to
consume raw milk. Moreover, over 85% of the owners did
not use protection during handling aborted material and
afterbirths. These underline the risk of transmission of bru-
cellosis to the owners in the area. Nevertheless, although the
conditions are conducive for the transmission of brucellosis
from cattle to man, the extent of human brucellosis has never
been studied in the study area. Furthermore, human brucellosis
is probably underestimated by the public health personnel. 

In conclusion, bovine brucellosis was prevalent in small-
holder dairy farms in the Wuchale-Jida District, which serves
as a major source of milk for Addis Ababa, the capital of
Ethiopia. Almost all of the owners in the study area handled
aborted foetuses and foetal membranes with bare hands.
Furthermore, they consumed raw milk from potentially
infected cow. Moreover, aborted materials were disposed
unsafely. All the above-mentioned factors could contribute to
the wide spread occurrence of brucellosis both in animals
and humans in Wuchale-Jida district. However epidemiological
study to investigate the link between bovine and human bru-
cellosis in the present study area is recommended. 
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