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Abstract
Brucellosis is a zoonotic disease caused by Brucella species prevalent in Nigeria. Although Nasarawa
South Senatorial Zone, Nasarawa State, Nigera has the highest number of grazing reserves in the state,
data on the disease in resident cattle are scarce in the literature. This study therefore aimed to
determine the prevalence of Brucella infection and the risk factors in resident cattle herds in the
senatorial zone. A cross-sectional study was conducted on 2,600 cattle from 130 herds in the five Local
Government Areas (Awe, Doma, Lafia, Obi and Keana LGAS) of the senatorial zone. Serum samples
from these animals were examined for antibodies against brucellosis using the Rose Bengal Test (RBT)
and risk factors for the seropositivity determined. Data generated were analysed with Chi-square at
0.05 level of significance. Out of the 2,600 cattle screened for seropositivity to Brucella infection, 201
(7.7%) were positive. The individual animal prevalence of Brucella infection was found to be associated
with locations (p = 0.003) and age (p = 0.000 respectively). Herd prevalence was found to be 10% with
the prevalence being highest in Awe LGA. Factors associated with seropositivity to brucellosisin
theherd were location (p = 0.003) and age (p = 0.001) of the animals. Herd owners in the area should
be educated on brucellosis, and as well screened for Brucella infection.
Keywords: Sero-Prevalence, Risk Factors, Rose Bengal Test, Cattle
Running title: Catlle herds brucellosis in South Senatorial Zone, Nasarawa State

Séroprévalence et facteurs de risque associés a I’infection a Brucella chez les bovins dans la
région sénatoriale sud de Nasarawa, Etat de Nasarawa, Nigéria
Résumé

La brucellose est une maladie zoonotique causée par des espéces de Brucella et répandue au Nigéria.
Bien que la région sénatoriale sud de Nasarawa, dans I’Etat de Nasarawa, compte le plus grand
nombre de réserves de paiturage de I’Etat, les données sur cette maladie chez les bovins résidents sont
rares dans la littérature. Cette étude visait donc a déterminer la prévalence de ['infection a Brucella et
les facteurs de risque dans les troupeaux bovins résidents de cette zone sénatoriale. Une étude
transversale a été menée sur 2 600 bovins provenant de 130 troupeaux dans les cing zones de
gouvernement local (Awe, Doma, Lafia, Obi et Keana) de la zone sénatoriale. Des échantillons de
serum de ces animaux ont été analysés pour détecter la présence d’anticorps contre la brucellose a
l'aide du test au Bengale rose (Rose Bengal Test, RBT), et les facteurs de risque associés a la
séropositivité ont été déterminés. Les données obtenues ont été analysées a I’aide du test du Chi carré,
avec un seuil de significativité de 0,05. Sur les 2 600 bovins testés pour la séropositivizé a [’infection a
Brucella, 201 (7,7 %) se sont révélés positifs. La prévalence individuelle de l'infection a Brucella était
associée a la localisation (p = 0,003) et a ’dge (p = 0,000) des animaux. La prévalence au niveau des
troupeaux était de 10 %, la plus élevée étant observée dans la zone de gouvernement local d’Awe. Les
facteurs associés a la séropositivité pour la brucellose étaient la localisation (p = 0,003) et I’dge (p =
0,001) des animaux. Les propriétaires de troupeaux dans la zone devraient étre sensibilisés a la
brucellose et également dépistés pour ['infection a Brucella.
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Introduction

Bovine brucellosis is a contagious systemic
disease primarily of ruminants, characterized
by inflammation of the genital organs and foetal
membranes, abortion, sterility, and formation
of localized lesions in the lymphatic system and
joints (CDC, 2011). In humans, brucellosis
results to grave and debilitating condition
requiring prolonged and costly treatments
(O’Callaghan, 2020). Thus, the disease presents
a serious threat to the livestock industry and
public health (McDermott et al., 2013).
Brucellosis is considered one of the most
widespread zoonoses in the world (Hull and
Schumaker, 2018) and has great impact on
emerging economies and in resource poor
countries (Ukwueze et al., 2022). Although
eradicated in ruminants in most European
countries, the USA, Canada, Australia and a
few other countries (Blasco et al., 2023),
Brucella infection is, prevalent in parts of Asia
(Chahota et al., 2003); South America (Dias et
al., 2009); and Africa (Ogugua et al., 2015).
Moreover, the intensification of livestock
caused by rising food demand has increased the
risk of the spread of the disease and other
zoonoses (Jones et al., 2013).

In cattle, the disease is transmitted by contact
with infected uterine discharges and maternal
transfer either by suckling or in vivo (Corbel,
2006). When the reproductive performance of
the carrier animals seems unaffected, they are
retained in herds especially in developing
countries like Nigeria despite the presence of
pathognomonic clinical signs in some cases,
making effective control programmes are
extremely difficult (Mai et al., 2012).

In cattle herds, Brucella infection results in
huge economic losses due to decreased calving
percentage, culling for infertility, decreased
milk production, abortion, stillbirth or birth of
weak calves; as well as loss of man hours in
infected people (McDermott and Arimi2002;
Ocholi et al., 2004; Adamu, 2009). The
presence of brucellosis in cattle herds portends
a major public health problem, especially to
individuals with regular contact with cattle as
well as the members of the general public who
consume unpasteurised milk and milk products
of cattle origin. Brucella infection remains a
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problem in Nigeria due to lack of official policy
for the control of the disease (Ibironke et al.,
2008), uncontrolled movement of slaughtered
cattle within and from neighbouring countries
(Nwakanma and Aina, 2023), nomadism (Tuki,
2023) and poor knowledge and practices
concerning the diseases among farmers and
other risk groups (Adesokan et al., 2013). In
Nasarawa South Senatorial Zone, many farmers
are involved in agro-pastoralism whereby cattle
are raised in small herds in the backyard of the
farmers where grasses are cut and given to the
animals or the animals are taken to the nearby
communal grazing lands. The animals are
therefore resident in the communities and not
involved in long-distance movement in search
of feed and water. Being resident herds, they are
close to homes, resulting to regular contact
between the herds and owners. The presence of
brucellosis in these herds therefore portends a
risk of infection to handlers and in-contact
herds with Brucella. Screening these animals
for brucellosis and determining risk factors for
the disease will therefore provide useful
information for the control of the disease in
humans and animals in the area. This study,
therefore determined the prevalence of
brucellosis and the associated risk factors in
resident cattle herds of Nasarawa South
Senatorial Zone, Nasarawa State, Nigeria.

Materials and Methods

Study Areas

Nasarawa State is in North-Central Nigeria, and
lies between (Latitude 8.33N and Longitude
8.33 E) at an altitude of 181.35m above sea
level), with a population of 2,040,097 and an
area of 27,117sq km (population density 75
persons/sq.  km) (National  Population
Commission 2006)). The State lies within the
Guinea savannah zone of the country with an
average rainfall of 1182mm annually (Nigerian
Meteorological Agency, 2010). It shares
boundaries with Benue and Kogi States in the
South, Taraba and Plateau States in the East, in
the North with the Nassarawa Eggon Local
Government Area, and in the West with the
Kokona Local Government Area. The
occupations of the inhabitants include civil
service and trading, but the majority are
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farmers. Major livestock in the area are cattle,
sheep, goats and pigs. The Nasarawa South
Senatorial Zone is made of five Local
Government Areas (LGAS): Awe, Keana, Obi,
Lafia and Doma (Figure 1). Except for Obi, the
other four LGAs harbour grazing reserves. The
Awe and Keana grazing reserves were
established in 1979 and gazetted in 1992 (Hir,

2016). The Awe grazing reserve has the largest
size with 2600 hectares, while the rest Keana,
Lafia and Doma are 1700 hectares each
(Fudeco, 2024) Although, Obi LGA has no
grazing reserve, it lies at the middle of the other
four LGAs.
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Figure 1: Map of Nasarawa State showing the study area

Study design

The study adopted a herd-based cross-sectional
study to determine the sero-prevalence and the
associated risk factors for Brucella infection
among cattle herds in the Nasarawa South
Senatorial Zone, Nasarawa State, Nigeria.
Sample size and sampling

The required number of cattle sampled for this
study was calculated to be 1474 using the
individual animal prevalence of 4.1% (Ibrahim
et al., 2019) calculated with the sample size
calculation formular for cross-sectional studies:
n = 1.962 Pexp (1- Pexp)/d? (Thrusfield, 2018).
However, samples were collected from 2600
animals originating from from 117 herds..
Consent

Oral consent was obtained from each
participant herd owner/caretaker.

Animal sampling, sample collection and
handling

Blood samples were aseptically collected from
the jugular veins of cattle at the farms visited.
However, about 10% of animals in each herd
were screened in each Local Government Area.
For each animal, about 7 mL of blood was
collected from the jugular veins into 15 mL
sterile tubes with 10 mL syringe and 19 guage
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needle.. Animals’ parameters such as breed,
sex, age and location were recorded on each
bottle. The age of the animals was determined
by the dentition technique (Lasisi et al., 2002;
Pace and Wakeman, 2003) into two age groups
of young cattle which are < 2 years and adult
cattle of > 2 years of age. The blood samples
were allowed to clot and transported in flasks in
ice packs to the laboratory. In the laboratory,
the blood samples were centrifuged at 30009
for 5 min. Serum samples were then decanted
and stored at — 20 °C until assay. The serum
samples were examined with Rose Bengal Test
(RBT) (Alton et al., 1988).

Statistical Analysis

Data collected was entered into Excel sheets
and analyses were performed using the
statistical software package STATA version12.
Data was analysed to determine the association
between seropositivity to Brucella antibodies
and the location, breed, sex and age. Group
differences were tested using Chi-square
statistics for categorical variables. A multi-
variable adjusted logistic regression was carried
out wusing all the wvariables statistically
significant at the 10% level with the main
outcome measures Rose Bengal Test (RBT) in
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bivariate analysis. All tests were two-tailed and
statistical significance was set at p < a. (0.05).

Results

The individual animal prevalence of Brucella
infection in cattle was measured with the Rose
Bengal Test (RBT) in Nasarawa South
Senatorial Zone, Nasarawa State, Nigeria.

The study showed seropositivity in 7.7%
(201/2600) of the 2,600 individual cattle
screened with Rose Bengal Test (RBT).
Individual animal prevalence of Brucella
infection was higher in Awe, Keana and Obi
120/1,289 (9.3%) than in Lafia and Doma
81/1,303 (6.2%). Older animals (> 5 years) had

the highest prevalence (16 %) followed by
those aged 2 - 5 years (9.8%), while those of 0
- 2 years had the least with the prevalence of
3.9%. The prevalence was almost the same in
both sexes with the female having a slightly
higher prevalence (7.9%) than the male (7.4%).
There was statistical significant association
between Brucella seropositivity and location (p
= 0.003) as well as the age (p = 0.001) of the
cattle (Table 1). Cattle aged five years and
above were found to be five times more likely
to be seropositive for Brucella infection
followed by cattle aged between greater than 2
years and 5 years being three times more likely
to be positive to the infection.

Table 1. Individual Animal Prevalence of Brucella Infection in the Cattle as Measured with the
Rose Bengal Test (RBT) in Nasarawa South Senatorial Zone, Nasarawa State, Nigeria

Variables Characteristics Positive Negative Chi- P-value  Odds Ratio
(%) (%) square
Location Awe, Keana, and 120 (9.3) 1169 (90.7)
(LGAS) Obi 1.55
Lafiaand Doma 81 (6.2) 1222 (93.2) 8.667 0.003
Age of 0-2years 38 (3.9) 943 (96.1) 1
animals > 2 - 5yrs 153 (9.8) 1404 (90.2) 2.7
>5yrs 11 (16.9) 54 (83.1) 37.614  0.001 5.1
Sex Male 60 (7.4) 748 (92.6)
Female 141 (7.9) 1652 (92.1) 0.15 0.699 1.1
Herd size 1-39 13 (24.5) 40 (75.5)
> 40 20 (42.6) 27 (57.5) 3.7 0.056 2.3

Herd Prevalence of Brucella Infection in the
Cattle as measured with the Rose Bengal
Test (RBT) in Nasarawa South Senatorial
Zone, Nasarawa State, Nigeria

The overall herd prevalence in this study is 10%
(13/130) while the herd prevalence of Brucella

infection in the different LGAs was found to be
23.07, 11.54, 7.69, 3.85 and 3.85% in Awe ,
Doma, Lafia, Obi and Keana respectively
(Table 2).

Table 2: Herd prevalence of Brucella infection in cattle as measured with the Rose Bengal Test
(RBT) in Nasarawa South Senatorial Zone, Nasarawa State, Nigeria

Locations  No of Positive (%) Negative (%)
herd sampled

Awe 26 6 (23.07%) 20 (76.93)

Doma 26 3 (11.54%) 23 (88.46)

Lafia 26 2 (7.69%) 24 (92.31)

Obi 26 1 (3.85%) 25 (96.15)

Keana 26 1 (3.85%) 25 (96.15)

Total 130 13 (10.00) 117 (90.00)

Discussion This infection rate observed is comparable to

The individual animal prevalence of Brucella
infection recorded in Nasarawa South
Senatorial Zone, Nasarawa State was 7.7%.

7% recorded in Bauchi State (Ahmad et al.,
2020) and 9.6% in Plateau State (Nanven et al.,
2013). The prevalence could be attributed to the
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lack of policies being implemented to control
the disease in Nigeria (Cadmus et al., 2020),
uncontrolled movement of livestock within the
country and from neighbouring countries
(Umoh, 2017), grazing in game reserves,
ignorance of the mode of transmission the
disease among farmers (Adesokan et al., 2013),
retaining of animals showing pathoghomonic
signs of the disease (Ocholi et al., 2004) and
many other factors. However, the prevalence
recorded is lower than 26.3% in three northern
states of Nigeria (Ocholi et al., 2004), 42.1% in
Obudu Cross River State (Nanven et al., 2013)
and 25.9% in Ethiopia (Warioba et al., 2023).
This low prevalence could be due to the fact that
the majority of the cattle sampled were from
resident herds and are not involved in seasonal
migration which is a risk factor to pastoralist
herds in Nigeria (Mbuk et al., 2011). It is a
common knowledge that resident herds are
relatively small (Agada et al., 2017) and small
herds are at lower risk of exposure to
brucellosis (Megersa et al., 2011). This is in
tandem with the fact that the study recorded a
higher prevalence (42.6%) in herds with 40 and
above number of animals.  The finding is
similar to what was recorded in other studies
that found the prevalence of brucellosis to be
higher in large herds than in small herds
(Jergefa et al., 2009; Makita et al., 2011,
Megersa et al., 2011, Cadmus et al., 2020). This
is in line with the epizootiological rule of “large
herds, large incidence and small herds, low
incidence” observed by Akakpo and Bornarel
(Akakpo and Bornarel, 1987). With the
increased herd size, there is high stocking
density when compared to small herds,
increasing the likelihood of exposure to
contaminated materials (Cadmus et al., 2020).

Herd prevalence of Brucella infection was
highest in Awe LGA. This LGA harbours the
biggest and oldest grazing reserve in the state.
It therefore serves as the biggest point of cattle
herd aggregation in the state. In addition, due to
the absence of restriction, inadequate grazing
lands, water and other amenities, there is
continuous movement of different herds in, out
and between the grazing reserves in Nigeria
(Ducrotoy et al., 2016). Increased contact
between different herds elevates the exposure
potential given the high degree of interaction
among different potentially infected herds
while sharing grazing lands and watering points
(Ocholi et al., 2004; Matope et al., 2011).
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Previous findings have shown that the
aggregating of cattle herds especially during the
dry season enhances Brucella transmission
among herds (Ocholi et al., 2004). Communal
pastures and common watering points are very
important locations for acquiring the infection
(Mohammed et al., 2020; Simango et al., 2024).
In addition, continuous movement of pastoral
herds, and indiscriminate grazing are known to
contaminate the environment and grazing areas
thereby exposing resident herds to Brucella
infection (Lokamar et al., 2022).

The work also recorded statistically significant
association between Brucella seropositivity and
the age of cattle with the older animals being
more likely to be infected. This could be
attributed to the fact that brucellosis is a chronic
disease and susceptibility is seen to increase
after sexual maturity and pregnancy (Bekele et
al., 2011; Ocholi et al., 2004; Ana et al., 2018),
thereby resulting to the seroprevalence being
higher in adults than young animals. This is in
tandem with the reports of Cadmus et al.
(2010) and Assange et al. (2015), but in
contrast with some studies (Ogugua et al.,
2015; Warioba et al., 2023) that reported
prevalence being higher in young animals.
Additionally, older animals have longer
exposure potentials (Ducrotoy, 2016) during
their lifetime (Demissie et al., 2024) and re-
infection may continue to occur (Ogugua et al.,
2015).

Cows showed slightly higher seropositivity to
the infection compared to bulls. Given that
more cows are retained for breeding and milk
production, they last longer in the herds
increasing their likelihood of infection.
Moreover, the higher prevalence in cows may
be due to the tropism of Brucella to the
pregnant uterus (Carvalho et al., 2023), and an
increased parity number has been associated
with Brucella infection (Nath et al., 2023).
Erythritol sugar which is preferentially
metabolised by the organism is produced in the
placenta (Neta et al., 2008). Furthermore, stress
associated with pregnancy, parturition and
lactation, which cows usually undergo, tends to
lower their immunity and predisposes them to
Brucella infection. The pregnancy period
which precedes milking is noted to be
associated  with  Dbrucellosis (Swai and
Schoonman, 2010). The multiplication of the
Brucella organism results in inflammation that
leads to abortion which may not occur in
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subsequent  pregnancies (Corbel, 2006).
However, such animals may become latent
carriers that could only be detected by
serological tests during and after pregnancies
(CFSPH, 2009). Retaining animals with signs
of brucellosis in herds is common in Nigeria
(Mai et al., 2012).

Conclusion

It was evident from this study that Brucella
infection is endemic in Nasarawa South
Senatorial Zone. Location, age and herd size
were significantly associated with the
prevalence of the disease in the area. This is
very important given that these resident herds
live with the owners. Therefore, the chances of
transmission to the owners are very high. In
addition, the productivity of these herds will be
economically affected.

Recommendations

Farmers in the area should be educated on the
control of the disease among the heads and
ways to prevent themselves from infection.
Herd owners should minimize grazing their
animals in communal grazing areas and water
points. Animals showing clinical signs of
brucellosis should be culled. Herders and their
families in the area should be screened for
brucellosis and found positive be referred to the
hospital for further tests and treatment.

What is already known about brucellosis in
Nigeria

Brucellosis is prevalent in Nigeria with cattle
brucellosis being the most common type in
livestock in the country.

What this study adds

This study has shown the prevalence of
brucellosis in cattle in Nasarawa State, Nigeria.
This brings to light the fact that individuals in
close contact with cattle in the state are at risk
of contracting brucellosis.
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