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Seroprevalence of bovine brucellosis in trade cattle slaughtered in
Ibadan, Nigeria, from 2004–2006
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conducted over a period of 4 months
during each year from 2004 to 2006.

ABSTRACT
A seroprevalence study was carried out among trade cattle slaughtered at Bodija Municipal
Abattoir, Ibadan (southwestern Nigeria) over a period of 3 consecutive years from 2004 to
2006 with a view to determining the breed, sex and age distribution in the seropositivity of
bovine brucellosis. In total, 1642 animals were examined for antibodies to Brucella abortus
using the Rose Bengal test. Seroprevalences of 6.00 %, 6.17 % and 5.31 % were obtained in
the years 2004, 2005 and 2006, respectively but a decrease in 2006 shows no significant
difference (P > 0.05). The role of the breed (P > 0.05), sex (P > 0.05) and age (P > 0.05) in the
occurrence of the infection was not statistically significant at 5 %, although higher rates
were obtained for females and older animals. The trend in the disease over the 3-year
period showed that it is endemic in trade cattle slaughtered in Ibadan and the public health
implications of this are discussed.
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INTRODUCTION
Brucellosis is a disease that causes serious
economic losses to the animal industry
and extensive morbidity in humans and
thus constitutes an important public
health problem that is recognised worldwide. Bovine brucellosis is a zoonotic disease transmitted from cattle to humans by
ingestion of infected food products, direct
contact with an infected animal or inhalation of infected aerosol. Transmission via
aerosol is very efficient given the relatively low concentrations of organisms (as
few as 10–100 bacteria) needed to establish
infection in humans and this route of
infection has serious health and safety
implications. This has brought renewed
attention to this old disease14. As observed
in most abattoirs in Nigeria, adequate personnel and meat inspectors are lacking
and safety precautions are not adhered to
by livestock workers and butchers. While
the disease has been eradicated in many
countries by implementing expensive
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long-term control programmes, the
occurrence is increasing in developing
countries21. Bovine brucellosis is widespread in Africa, where it remains one of
the most important zoonotic diseases10.
Recent investigations have shown that
bovine brucellosis is endemic in Nigeria
based on serological studies5,8,9,12,17.
Trade cattle constitute the majority of
animals slaughtered in Ibadan, southwestern Nigeria, and different studies
have reported the seroprevalence of
bovine brucellosis in these animals8,12.
Data on the yearly trend of the disease in
trade animals in Ibadan are lacking, and
would provide valuable information for
mapping out control and eradication strategies for the disease. We therefore designed a study to monitor the trend of
bovine brucellosis in trade cattle slaughtered in Ibadan over a 3-year period with
the aim of determining whether age,
breed and sex play a role in the seroprevalence of the disease as measured by
the Rose Bengal test (RBT).
MATERIALS AND METHODS

Location and duration of study
The animals screened were from the
Bodija Municipal Abattoir which is the
biggest in Ibadan, the capital of Oyo State
(southwestern Nigeria). The study was

Animals screened and sample collection
Animals slaughtered in this abattoir
were mostly from the northern parts of
Nigeria and derived from herds that were
extensively managed, unvaccinated and
with limited or no veterinary care. Blood
samples were collected at random from
animals available at the abattoir. In addition, there were variations in the population of cattle slaughtered over the years
due to gradual decentralisation of slaughtering in this abattoir so that varying
numbers of animals were screened over
the years. In total, 1642 cattle were
screened, comprising 917 in 2004; 405 in
2005 and 320 in 2006. The breed, sex and
age of all animals were recorded.
For each animal, approximately 10 m
of blood was collected in 15 m sterile
tubes during slaughter. The blood samples
were allowed to clot and centrifuged at
3000 g for 5 minutes. Serum samples were
decanted and stored at –20 °C until they
were assayed. The serum samples were
examined by RBT3.
Statistical analysis
Chi-square (χ2) tests were used to analyse the data showing the observed data
against the expected data calculated
under the hypothesis that there was a
difference between the age, sex, breed
and year. Odds ratios were also calculated
for the relative significance of infections
among the major breeds of cattle screened.
RESULTS
Over the study period, seroprevalence
rates of 6.00 %, 6.17 % and 5.31 % were
obtained in 2004, 2005, and 2006, respectively. The highest rates of 6.72 %
(OR 1.61), 10.00 % (OR 2.18) and 8.89 %
(OR 3.92) were obtained in the Red
Bororo breed in 2004 and the Kuri in 2005
and 2006 (Table 1). The seroprevalence
rate for each year based on sex (Table 2) revealed a higher rate in female animals.
With reference to the age distribution, the
most affected were the adult cattle with
rates of 6.48 % in 2004, 6.96 % in 2005 and
5.54 % in 2006 (Table 3).
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Table 1: Infection rate during each year based on the breed.
2004
Breed

No. screened

White Fulani

527

Red Bororo

238

25

–
–

1 (4.17)
OR 1.00
–
–
6 (5.13)
OR 1.23
–
–

917

55 (6.00)

Sokoto Gudali

24

Total

No. screened

199

11

Keteku*
Azawa*

No. positive (%)
& Odds ratio
32 (6.07)
OR 1.46
16 (6.72)
OR 1.61
0 (0.00)

Kuri

Muturu*
N’dama*
Mixed

2005

–
–
117

2006

No. positive (%)
& Odds ratio

No. screened

No. positive (%)
& Odds ratio

161

15
1
30

14 (7.04)
OR 1.53
5 (4.59)
OR 1.00
2 (10.00)
OR 2.18
2 (8.00)
OR 1.74
1 (6.67)
–
–

–
–
–

5 (3.11)
OR 1.37
1 (2.27)
OR 1.00
4 (8.89)
OR 3.92
6 (8.82)
OR 3.89
–
–
–

6
–

1 (16.67)
–

–
2

–
1 (50.00)

405

25 (6.17)

320

17 (5.31)

109
20

44
45
68

*These breeds were not included in the odds ratio since the sample sizes were relatively small.

Table 2: Infection rate during each year based on sex.
2004
Sex

No. screened

2005

No. positive (%)

No. screened

2006
No. positive (%)

No. screened

No. positive (%)

Male
Female

116
801

4 (3.45)
51 (6.37)

113
292

8 (7.08)
17 (5.82)

136
184

4 (2.94)
13 (7.06)

Total

917

55 (6.00)

405

25 (6.17)

320

17 (5.31)

DISCUSSION
Seroprevalences of 6.00 %, 6.17 % and
5.31 % obtained in 2004, 2005 and 2006 respectively showed that brucellosis is endemic in trade cattle in Ibadan. The
prevalence according to breed, sex, age
and year of study (Table 4) revealed no
significant differences in the infection
rates over the period despite the decrease
noticed in 2006 (χ2 for trend = 0.269,
P > 0.05).
The steady nature of the infection rates
over the 3-year period (Table 4) confirms
that bovine brucellosis is endemic in
trade cattle slaughtered in Ibadan and
possibly widespread throughout Nigeria.
Although some studies in Nigeria suggested an increasing trend in the prevalence of the disease18, rates obtained in
this study may be due to the persistence
of the disease in the cattle population
resulting from the unchanging poor hus-

bandry practices of the livestock owners
and marketers as well as non-vaccination
of the cattle coupled with little or no
veterinary care. One such practice is the
tradition of the nomadic Fulani pastoralists who manage about 95 % of the total
animal population in Nigeria 19 . The
Fulanis are accustomed to an extensive
system of management, keeping both
healthy and infected animals together
under purely traditional systems and
travelling over long distances with
limited food and water supplies8. This
exposes the animals to unfavourable
physiological conditions which make
them highly susceptible to diseases like
brucellosis and tuberculosis before being
transported to the abattoirs for slaughter.
Different breeds of cattle demonstrated
different prevalence rates which were
not statistically significant over the years
(χ2 = 0.192, P > 0.05) (Tables 1 & 4),

although in some studies6,8 the White
Fulani breed was the most affected; however, they are the predominant breed in
Nigeria4.
The male to female infection ratios
recorded over the years were not statistically significant at 5 % (χ2 = 2.004, P >
0.05) (3.5:6.4 in 2004; 7.1:5.8 in 2005 and
2.9:7.1 in 2006) (Table 2) and do not support the conclusion that females were
more prone to infection, although higher
rates were obtained for female animals.
Other studies carried out in the same abattoir12 also showed higher infection rates
in females than males. The most plausible
reason given for this was the inclusion of
pregnant cows in the population studied.
It must be noted that sexually mature
pregnant cattle are more susceptible to
infection than sexually immature cattle of
either sex20.
Adult cattle over the age of 3 years had

Table 3: Infection rate during each year based on age.
2004
Age
>3 years
1–3 years
<1year
Total

No. screened
756
153
8
917

2005

No. positive (%)
49 (6.48)
6 (3.92)
0 (0.00)
55 (6.00)
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No. screened
316
89
0
405

2006
No. positive (%)
22 (6.96)
3 (3.37)
0 (0.00)
25 (6.17)

No. screened
307
13
0
320

No. positive (%)
17 (5.54)
0 (0.00)
0 (0.00)
17 (5.31)
51

Table 4: Relationship between infection status and animal characteristics throughout the study period.
Variable

No. positive (%)

Total screened

Expected value

Chi-square

P-value

Year
2004
2005
2006

55 (6.00)
25 (6.17)
17 (5.31)

917
405
320

98.48
101.36
87.23

0.269

P > 0.05

Breed
White Fulani
Red Bororo
Others

51 (5.75)
22 (5.63)
23 (6.32)

887
391
364

94.41
92.39
103.75

0.192

P > 0.05

Sex
Male
Female

16 (4.38)
81 (6.34)

365
1277

71.98
104.15

2.004

P > 0.05

Age
1–3 years
>3 years

9 (0.65)
88 (33.46)

1379
263

10.72
549.41

3.444

P > 0.05

the highest seroprevalence (Table 3) but
this was not statistically significant (χ2 =
3.444, P > 0.05). Ordinarily, young cattle
(1–3 years of age) are said to be less susceptible to B. abortus than older, sexually
mature animals; however, non-vaccinated young cattle are also at higher risk
of brucellosis if exposed to pathogenic
strains of the organism20.
Brucellosis is a worldwide zoonosis15,16
that causes serious economic losses in
livestock and poses important human
health hazards worldwide12. One of the
major implications of the burden of this
disease in the abattoir setting is the exposure of livestock traders, butchers and
other meat processors as well as veterinarians/meat inspectors. The poor facilities
and safety precautions in most abattoirs
and slaughter slabs in Nigeria contribute
to the likelihood of exposure. In most
instances, these workers use their bare
hands to handle infected organs and
carcasses from diseased animals. Additionally, the consumption of unpasteurised
milk and milk products by some members
of society is complicated by direct consumption of unpasteurised milk from the
udders of cows by some of the Fulani
pastoralists7. This is made worse by the
close contact and co-habitation of livestock with humans. The economic impact
and public health significance of the
uncontrolled prevalence of brucellosis
in the Nigerian livestock population is
undoubtedly high19 and the financial
costs of the disease nationally have been
estimated to be substantial1,2.
This study had some limitations, however. Firstly, sample collection was restricted to a few months of the year and
this might not give the true picture of the
prevalence of the disease. Secondly, the
sample size of some of the breeds of cattle
encountered during this study was relatively small compared with the more
popular breeds at the abattoir. This
52

may therefore create some bias with
respect to the seroprevalence rates of
breeds affected. Thirdly, only RBT was
used in this study and no single serological test can be relied upon in all epidemiological situations because they all
have their limitations. Moreover, it has
been shown that although the low pH
(+3.6) of the antigen enhances the specificity of the test, the temperature of the
antigen and the ambient temperature at
which the reaction takes place may influence the sensitivity and specificity13.
The above limitations notwithstanding,
the study highlights the endemicity of
the disease over the years in trade cattle
slaughtered in Ibadan. It also shows that
adult and female animals play a more
important role in the epidemiology of the
disease, athough this is not statistically
significant.
In conclusion therefore, for the control
and eradication of brucellosis in trade
cattle in Ibadan and Nigeria as a whole,
more emphasis should be directed towards early vaccination of young animals
and separation of clean and infected
animals/herds. This should be combined
with more government intervention in
the areas of regulations and policies
concerning routine screening of all cattle
populations, including trade animals
destined for slaughter at abattoirs in
Nigeria. Coupled with these should be
awareness programmes involving stakeholders in the livestock industry as well as
consumers to avert public health and economic losses associated with brucellosis
in Nigeria.
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