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INTRODUCTION 
Poultry form the bulk of livestock being kept the 
world over, especially in rural and semi-urban 
areas (Ajayi, 2010, Dunya et al., 2015). They 
also contribute immensely to the economy of 
rural dwellers as they form a major source of 
funds for financing their activities apart from 
being used for ceremonies (Ikani and Annatte 
2000, Dunya et. al., 2015; Rotimi et. al., 2016; 
Onunkwo et. al., 2018; Kaltungo, 2018a; Baba, 
2019). It is common to find poultry in 
pastoralists’ herds, rural homes and even with 
those that keep horses (Kaltungo, 2013; Buhari, 
2014; Baba, 2019).It has been estimated that 
there are no less than 180 million poultry in 
Nigeria and that they contribute no less than 
650, 000 tons of eggs and 300 000, tons of poultry 
meat in 2013 (FAOSTAT, 2018). Over 80% of the 
local chickens in Nigeria are found mostly in the 
rural areas and are mostly owned by female 
members and children in the family (Fayeye and 
Oketoyin 2006; Dunya et al., 2015). Their being  
 

 
kept with cattle, sheep and goats under 
extensive management system in most cases 
could facilitate them acquiring diseases as for 
example Kaltungo (2013) and Buhari (2014) 
reported them pecking on expelled placenta by 
cattle after abortion or parturition.  Thus, 
should such animal aborting be infected with 
agents of reproductive diseases like Brucella 
species, they could be infected and even drag 
such placentas to distant areas from where they 
are expelled (Junaidu et. al., 2006; Gugong et. 
al. 2012; Onunkwo et al., 2018). 
Reports of brucellosis in indigenous chickens in 
Nigeria have been scanty and fragmented. 
However, reports of anti-Brucella antibodies 
abound (Adesiyun et al., 1986; Halle and Ajogi, 
1997; Junaidu et. al., 2006; Alaga et al, 2012, 
Gugon et al., 2012, Ior et. al., 2013; Adamu et 
al., 2014, Onunkwo et. al., 2018). There does 
not seem to be any documented clinical case of 
brucellosis in poultry in Nigeria neither has the 
pathogen been isolated yet from birds (Wareth 
et al., 2020). 

Abstract 
This study determined the seroprevalence, epidemiological factors and geospatial 
distribution of Brucella infection in indigenous breed of chicken in Yobe State, Nigeria. 
Random sampling was used in selecting the locations. Blood for serum were collected from 
400 chickens in two Live Bird Markets and tested using mRBPT and SAT (EDTA).  Coordinates 
of these markets were taken by a single click using a handheld GPS machine. Seroprevalence 
of 21.0% (mRBPT) and 18.0% (SAT-EDTA) from mRBPT positive samples were obtained which 
were not statistically significant based on locations (p>0.05). Seroprevalence by sex was 
19.5% and 88.4% for male chickens using mRBPT and SAT-EDTA respectively and 21.8% and 
84.6% for female chickens using mRBPT and SAT-EDTA respectively. There was no statistically 
significant difference in seropositivity by sex and test type (p>0.05). Adult chickens had 
seroprevalence of 20.5% and 84.5% using mRBPT and SAT-EDTA respectively while 20.8% and 
100.0% were obtained in the young using mRBPT and SAT-EDTA respectively. There was no 
statistically significant difference in the seroprevalence by age (p>0.05). Geospatial map 
showed a distribution between 0.8% to 3.3% in the sampled areas. The study demonstrated 
infection by Brucella species in indigenous breed of chickens of both sexes and ages in Yobe 
state using mRBPT and SAT-EDTA. There is the need to create more awareness for 
stakeholders in the poultry industry in the State on the mode of transmission and prevention 
of the disease in order to reduce the menace that can be caused by the disease. 
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However, scientific evidence has shown that 
poultry can serve as mechanical vectors and 
reservoirs of infection with their faeces playing 
a significant role (Junaidu et. al 2006, Ducrotoy 
et. al., 2017, Onunkwo et al., 2018). There is 
therefore the need to look more closely, should 
the disease be circulating in these poultry, 
especially the local chickens that are found 
everywhere along with other domestic animals 
since the disease has been reported in these 
animals (Falade et al., 1975, Ocholi et. al., 
1993; Bertu 2010; Kaltungo, 2013; 2018a, 2018b; 
Buhari, 2014; Baba 2016; 2019). This study was 
therefore set out to determine the prevalence, 
epidemiological factors and spatial distribution 
of Brucella infections in indigenous chicken in 
selected Local Government Areas of Yobe state, 
Nigeria. 

 
MATERIALS AND METHODS 
The study was conducted in Yobe State which is 
located in North-eastern geopolitical zone of 
Nigeria lying within latitude 12.29360N, (100 

33’00 11.43900E (YBSG Diary, 2010; YBS Gazette, 
2013). It has seventeen Local Government Areas 
(LGAs) with an estimated area of 47,153 square 
kilometers (YBSG Diary, 2010; YBSG Gazette, 
2013). The State shares international boundary 
with the Republic of Niger to the North (YBSG 
Diary, 2010; YBSG Gazette, 2013).Within the 
country, it shares borders with Jigawa and 
Bauchi States to the West, Borno State to the 
East as well as Gombe and Borno States to the 
South (Fig. 1).

  
 

 
Fig 1: Map of Yobe State showing the Study Area (A) 

Source: Yobe State Government 2010 Diary 
 
Based on the national head count, the 
population of the State stood at 2.5 million 
(NPC, 2006).  
The State has two distinct seasons (wet and dry) 
and two vegetation zones (Sahel and Sudan 
Savanna). The dry season starts early in 
November to late May while the rainy season 

commences in June/July to October (Bourn et 
al., 1994). The south and western part of the 
State has Sudan Savannah vegetation while the 
East and Northern part are characterized by 
semi-arid Sahel Savannah with little or scanty 
rainfall and vegetation cover. 
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The main socio-economic activities of the people 
in the study area are agriculture (peasant 
farming), civil services, banking and commerce 
with livestock keeping being a major occupation 
by the peasant farmers (YSG Diary, 2010). The 
state has the largest cattle market in Nigeria and 
is located at Potiskum town which makes it a 
major supplier of livestock in the country.  
In the process of conducting the study, a 
multistage sampling technique with random 
sampling was used in the selection of two Local 
Government Areas (LGAs) from each of the three 
Senatorial Districts of the State. Similarly, this 
technique was used in selecting 2 wards from 
each of the selected LGAs of the State. 
Furthermore, purposeful and convenience 
sampling techniques were used in the selection 
of two village markets with highest poultry Live 
Bird Markets in each ward. Chickens of both 
sexes and ages were sampled from each market 
at random. The birds were sampled based on 
convenience and consent of the owners.  

Chickens brought to village markets were the 
subject of the study as almost all chickens 
brought to markets came from within the wards 
or nearby wards but in the same LGAs. Thus, this 
gave a close measure of the results from within 
the selected LGAs. The sex of each of the 
chickens sampled was determined using the 
phenotypic and cloacal structures as described 
by Horsey (2002). Similarly, the age of the 
chickens was recorded as young or adult based 
on physical appearance. Young chickens 
considered were those that have not reached 
maturity yet while adult chickens were regarded 
as those that have reached sexual maturity as 
either to start laying eggs for the females or 
start mating for the male chickens. The sources 
of the chicken, production system and presence 
or absence of other livestock species by the 
owners were sought through the owners’ 
consent.

 
The sample size used in the study was determined using the formula described by Thrusfield (2007). 
Thus: 
            n = Z2pq 
     d2 
 where :   
  n = Sample size   
  z = Appropriate value for the standard normal deviation set a 95% Confidence 
   Interval (1.96). 
  p = Prevalence (50%) as scanty report of disease in poultry 
  q = Complementary probability, 1-p 
  d = Level of significance 0.5% (0.05)  
 
  Sample size (Chickens)   = (1.96)2 x 0.5 x (1-0.5)  
                                                                         0.52    =   384 

 
Blood samples were collected from chickens 
brought to the village markets on market days. 
Chickens purchased and destined for slaughter 
were used for the study. Blood samples were 
collected in plain blood collecting tubes from 
these birds during slaughter. The collected blood 
samples were labeled by their sex, age and 
location along with date of collection. Such 
blood samples were kept in slanting position in a 
Coleman box to which ice packs were added to 
keep the blood samples cool after which they 
were immediately taken to the nearest 
Veterinary Clinic or medical facility where serum 
separation was done. The serum samples were 
then transferred to 5ml serum tubes, labeled 
and taken to the Public Health Zoonosis 
Laboratory, Department of Public Health and 
Preventive Medicine, Faculty of Veterinary 
Medicine, Ahmadu Bello University, Zaria where 
they were kept in the freezer at -20oC till used.  

In order to develop spatial maps of the sampling 
locations, the coordinates of the Live Bird 
Markets were taken by a single click ona Garmin 
GPS handheld machine which was read on its 
screen. 
In the laboratory, Modified Rose Bengal Plate 
Test (mRBPT) as described by Bale (2008) and 
modified by Bertu (2014) was used to determine 
the presence of anti-Brucella antibodies in the 
samples. The RBPT antigen used in the study was 
sourced from the Oondersteport Biological 
Products Ltd, South Africa. Briefly, the stored 
serum samples were brought out from the 
freezer and kept on the work bench to thaw. A 
total of 75µl of each of the test serum samples 
was placed on a clean grease-free white ceramic 
tile and 25µl of m-RBPT antigen was placed 
beside it. They were then mixed in a circular 
manner using an applicator stick and then rocked 
gently for 4 minutes. A separate applicator stick 
was used for each sample.
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The result of the rocking of the mixture was then 
read and classified as positive if any degree of 
agglutination was observed and negative if no 
agglutination was observed. Similarly, Serum 
Agglutination Test (SAT-EDTA) was used to have 
a clearer understanding of the prevalence of 
Brucella infections in the sampled chickens. 
Using the method of Bale (2008). The results 
were interpreted as positive if there was a red 
dot surrounded by a circular zone at the bottom 
of the well of the microtitre plate well and 
negative when there was no circular zone that 
was surrounded by a dot. 
Data analysis was carried out using SPSS version 
17.0 (2009). Chi-square was used to test for 
association between categorical variables. A p-
value of <0.05 was considered as significant.  

Similarly, all geographical analyses for the 
sampling locations were done using the ArcGIS 
software version 10.3 and its extension package 
ArcView spatial Analyst (Environmental System 
Research Institute, Inc. Redlands, USA). 
 
ETHICAL STATEMENT 
Not applicable in this research 
 
RESULTS 
Seroprevalence of Brucella in Chickens 
From the study, seroprevalence of Brucella 
infection in indigenous chicken  using mRBPT and 
SAT-EDTA in Yobe State showed that of the 400 
serum samples collected, 82 (20.5%) were 
positive using mRBPT, of this number, 71(18.0%) 
were also positive by SAT-EDTA (fig 1).

 
 

 
Fig. 1: Seroprevalence of Brucella infection in chicken sampled from Yobe State based on  
 mRBPT and SAT-EDTA 
 
Based on the mRBPT and SAT-EDTA in the various 
LGAs sampled, 15/70 (21.4%) and 14/15 (93.3%), 
11/64 (17.2%) and 11/11 (100%), 12/62 (19.4%) 
and 11/12 (91.7%), 21/71 (30.0%) and 18/21 
(86.0%), 13/64 (20.3%) and 9/13 (69.2%), 12/69 
(17.4%) and 12/12 (100%) were obtained in 

Damaturu, Bursari, Fune, Potiskum, Bade and 
Nguru LGAs respectively (Table 1). However, 
there was no statistically significant difference 
in the seropositivity by both mRBPT and SAT -
EDTA between the LGAs (p>0.05). 

  
Table 1: Seroprevalence of Brucella infection using mRBPT and SAT-EDTA by LGA 

LGA Number 
tested 

mRBPT 
Positive 

(%) 

Number 
tested 

SAT-EDTA 
Positive 

(%) 

Pearson’s Chi-
square (χ2) 

P-value 

 mRBPT SAT-
EDTA 

mRBPT SAT-
EDTA 

Damaturu 70 15 (21.4%) 15 14 (93.3%) 4.641 4.002 0.461 0.549 
Bursari 64 11 (17.2%) 11 11 (100%)     
Fune 62 12 (19.4%) 12 11 (91.7%)     
Potiskum 71 21 (30.0%) 21 18 (86.0%)     
Bade 64 13 (20.3%) 13 9 (69.2%)     
Nguru 69 12 (17.4%) 12 12 (100%)     

 

108 



UJMR, Volume 7 Number 1, June, 2022, pp 105 - 113         E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 
 

UMYU Journal of Microbiology Research                                                       www.ujmr.umyu.edu.ng  

Epidemiological factors for Brucella infection 
in chickens in Yobe State 
Of the 400 serum samples collected, 221were 
from male chickens out of which 43 (19.5%) were 
positive for Brucella antibodies using mRBPT. 
Also, 39 (21.8%) of the 179 samples 
collectedfrom female chicken were positive for 
Brucella antibodies using mRBPT. In addition, 38 

(88.4%) of the 43 male chicken positive for 
mRBPT were also positive by SAT-EDTA and of 
the 39 female chicken samples positive for 
mRBPT 33 (84.6%) were also positive by SAT-
EDTA (Table 2).There was no statistically 
significant difference in the seropositivity of the 
chickens by sex (p>0.05). 

 
Table 2: Seroprevalence of Brucella infection using mRBPT and SAT-EDTA by Sex 

Sex Number 
Tested 

mRBPT 
Positive 

(%) 

SAT-EDTA 
Positive 

(%) 

Pearson’s Chi-square 
(χ2) 

P-value 

mRBPT SAT-EDTA mRBPT SAT-EDTA 

Male 221 43 (19.5) 38 (88.4) 0.330 0.104 0.566 0.747 
Female 179 39 (21.8) 33 (84.6)     
Total 400 82 (20.5) 71 (86.59)     

 
Of the 400 chickens sampled 347 were adult 
chicken while the remaining 53 were young 
chickens. Out of the adults 71(20.5%) were 
positive for Brucella antibodies using mRBPT 
while 11(20.8%) of the 53 young chicken tested 
were positive using the same test. Further 
testing of those that were positive by mRBPT 

with SAT-EDTA, 60 (84.5%) of the adult chickens 
were positive and that all the 11 (100.0%) young 
chickens that were positive by mRBPT were also 
positive by SAT-EDTA (Table3). There was no 
statistically significant difference in the 
seroprevalence of Brucella infections in the 
chickens sampled by age (p>0.05). 

 
Table 3: Seroprevalence of Brucella infection using mRBPT and SAT by Age 

Age Number 
Tested 

mRBPT 
Positive (%) 

SAT-EDTA 
Positive (%) 

Pearson’s Chi-square 
(χ2) 

P-value 

mRBPT SAT-EDTA mRBPT SAT-EDTA 

Adult 347 71 (20.5%) 60 (84.5%) 0.002 0.378 0.961 0.539 
Young 53 11 (20.8%) 11 (100.0%)     

Total 400 82 (20.5%) 71 (18.0%)     

 
Geospatial Distribution of Brucella infection 
in Yobe state 
The distribution of Brucella infection in the 
indigenous chicken in the study area based on 
mRBPT is presented in Figure 2. It showed that 
the seroprevalence of Brucella infection ranged 
from 1.8% to 3.8% depending on the location 
where samples were collected. For example, in 

Bursari LGA, the seroprevalence ranged from 
1.3% to 1.8% while in Damaturu LGA, it ranged 
from 2.8% to 3.3%. Similarly, the seroprevalence 
was 2.3% to 2.8% in parts of Nangere LGA while 
in Fune LGA, the seroprevalence had three 
phases of prevalence ranging from 1.8%to 2.3% 
in certain parts of the LGA or from 0.8% to 1.3% 
and 1.3% to 1.8% seroprevalences in other areas.  
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Figure 2: Spatial map imagery of seroprevalence of Brucella infection in indigenous chicken in 6 

LGAs of Yobe State, Nigeria 
 

DISCUSSION 
The study has shown that chickens in the study 
area were infected with Brucella organisms. The 
fact that the sampled chickens were the local 
bread which in most cases are kept along with 
other animals like cattle, sheep, goats and even 
camels, their infection could have resulted from 
this. Moreover, there have been several reports 
on infection in these animals which may 
translate to infection in in-contact animals 
(Junaidu et al., 2006; Kaltungo, 2013; Bertu, 
2014; Buhari, 2014; Kaltungo, 2018b; Baba, 
2019; Kaltungo et al., 2020). Earlier on Adesiyun 
and Abdu (1984) reported infection with Brucella 
species in chicken in pastoralist herds in Zaria, 
Northern Nigeria. The finding of some of the 
chickens being positive for Brucella infection 
could indicate that the Brucella antigen could be 
circulating in their bodies. This could serve as a 
potential means of transmission of Brucella 
organisms to man who could be exposed during 
slaughter and processing of the chicken for 
human consumption as Brucella has been 
reported to penetrate intact or bruised skin 
(Glowacka et al., 2018). Another risk of infection 
is by road side ‘Suya’ operators who process 
chickens for roasting. Thus, the oozing blood 
from such infected birds could pass onto the 
wound or lacerations on the hands of the bird 
sellers which may result in subsequent infection. 
From the study, both sexes were seropositive for 
Brucella. The fact that female chickens are more 
retained by poultry owners for the purpose of 

laying eggs and producing more chicks could 
mean that these female chickens stand to spread 
the infection within the flock/home and even 
within the neighborhood as local chickens are 
kept mostly under extensive management 
system. It also means that they stand to spread 
the infection possibly through their faeces to 
other animals and even humans in the 
immediate vicinity and if sold or given out as 
gifts stand to spread the infection to much wider 
areas. 
The finding of more adults to be more 
seropositive in this study for Brucella antibodies 
is understood as Brucella infection develops 
slowly and the positive birds could have 
experienced the infection long ago and only 
antibodies are being detectable. However, this 
does not rule out finding Brucella antigens in the 
birds since Buhari (2019) demonstrated B. 
abortus and B. suis in the plasma and semen of 
goats using molecular tests in Nigeria while 
Bertu (2014) and Baba (2019) also demonstrated 
B. abortus in the blood of cattle and horses 
respectively. On the other hand, one would 
speculate that the young chickens found to be 
positive could have been harbouring Brucella 
antigens in them due to their age. With regard 
to the mode of infection in the chickens one 
would speculate by ingestion since pastoralists 
have reported seeing chickens and dogs pecking 
on placenta that were removed from cattle and 
small ruminants following abortion (Kaltungo, 
2013; Buhari, 2014; Yakubu, 2016).

110 



UJMR, Volume 7 Number 1, June, 2022, pp 105 - 113         E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 
 

UMYU Journal of Microbiology Research                                                       www.ujmr.umyu.edu.ng  

The distribution of Brucella antibodies as shown 
in this study means that the extent of 
distribution could be far wider than could be 
expected as there is the traditional gift of 
chickens by family members to friends and other 
family members at distant locations and that 
such chickens that are given out as gifts could be 
taken to other LGAs far from where they were 
given out.  Thus, the spread of Brucella 
infections in chickens and by extension in other 
domestic animals could be more than envisaged.  
Kaltungo (2018a) and Baba (2019) have reported 
poultry owners giving away their chickens to 
relatives. Furthermore, Kaltungo (2018b) has 
reported seroprevalence of camels in Katsina 
State and observed that the camels in the areas 
sampled were in close proximity with other 
domestic animals including poultry. Thus, these 
infected chickens when given out could spread 
the infections in other chickens/poultry and to 
other domestic animals and by extension such 
infection could also be in humans who may 
purchase them, if sold for human consumption. 
 
CONCLUSION 
Indigenous chickens in Yobe state, Nigeria were 
infected with Brucella species to a level of 20.5% 
and 18.0% using mRBPT and SAT (EDTA) 
respectively and that both sexes and ages were 
seropositive for Brucella species.  
 
RECOMMENDATIONS 
There is the need to educate poultry owners on 
the dangers of the disease, brucellosis, 
especially on its mode of transmission and 
spread to enable them to avoid them. There is 
also the need to conduct molecular study of the 
Brucella species circulating in poultry in the as 
well as conduct studies on risk factors of the 
disease in humans with a view to have a better 
understanding of the disease in the State so that 
a more holistic approach to the control and 
subsequent eradication can be organized in the 
State. 
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