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ABSTRACT 
 
A cross sectional sero-epidemiological survey was used to determine the prevalence of 
Brucella antibodies in trade cattle and goats slaughtered at Nsukka slaughterhouse. The Rose 
Bengal Plate Test (RBPT) was used for the study. In all, a grand total of 400 animals made up 
of 200 cattle (164 males and 36 females) and 200 goats (8 males and 192 females) were 
screened for Brucella antibodies using Brucella abortus and Brucella melitensis antigens. An 
overall seroprevalence of 12% (4.5% in cattle and 7.5% in goats) was recorded from the study. 
Antibodies to Brucella abortus were generally more prevalent (4.5%) than those of Brucella 
melitensis (1.5%). Brucella antibodies were more prevalent in female (4.5%) than male (1.2%) 
cattle while more male (25.0%) than female (6.8%) goats had antibodies. There was no 
statistical association between the prevalence of Brucella antibodies and sexes of goats  and 
cattle. 
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INTRODUCTION 
Brucellosis is a contagious disease that affects mainly cattle, swine, sheep, goats, dogs and humans. Other 
species affected include horses and camels. It has been reported worldwide and is quite endemic in 
Nigeria [1]. 
 
Brucellosis in cattle is usually caused by biovars of Brucella abortus. In some countries, particularly in 
Southern Europe and Western Asia, where cattle are kept in close association with sheep or goats, 
infection can also be caused by B. melitensis.  Occasionally, B. suis may cause a chronic infection in the 
mammary gland of cattle, but it has not been reported to cause abortion or spread to other animals [2] 
 
Brucellosis in sheep and goats is primarily caused by Brucella melitensis and incidentally by Brucella 
abortus [3] although the association of Brucella abortus with abortion in sheep has been demonstrated in 
several countries through isolation of the organisms [4,5]. Brucella melitensis is the most important 
species in sheep and goats, and Brucella ovis causes infertility in rams. 
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Brucellosis is worldwide in distribution but is well controlled in most developed countries. The disease is 
characterized by abortion, retained placenta, orchitis and epididymitis [6]. It is a worldwide zoonotic 
disease that is recognized as a major cause of heavy economic losses to the livestock industry and also 
poses serious threat to human health [4,7]. Although the disease has been eradicated in most 
industrialized regions, its occurrence is increasing in developing countries [8]. Brucellosis is endemic in 
Nigeria and as elsewhere, causes severe economic losses to farmers and ranchers and is a serious risk to 
human health [7,9]. In some countries, particularly those in Southern Europe and Western Asia, where 
cattle are kept in close association with sheep or goats, infection in cattle can also be caused by B. 
melitensis.  Occasionally, B. suis may cause a chronic infection in the mammary gland of cattle, but it has 
not been reported to cause abortion or spread to other animals [2]. 
 
 Abattoir workers such as butchers, veterinarians and abattoir attendants in the course of their work, come 
in contact with live and slaughtered animals in slaughter houses which may expose them to infection with 
brucellosis. The abattoir workers sometimes do not wear protective clothes and hand gloves, leaving them 
exposed to infected materials such as urine, aborted fetuses, especially placenta from infected animals 
[7,10]. Economic losses arising from brucellosis occurs due to abortion, diminished milk production, 
culling of infected animals and condemnation of carcasses. These losses are major challenges facing the 
sheep and goat industry and it is of great concern to researchers, public health authorities and 
stakeholders. In Nigeria where malaria is endemic, the recurring fever which is characteristic of 
brucellosis is overlooked. Following this development, prevalence or incidence of brucellosis is 
underestimated. Decision makers at local, national and international levels,  rely on data of morbidity and 
mortality to make decisions on budgetary allocation for the control and eradication of diseases. When 
such data are lacking, these diseases may not be prioritized. It is against this background that this study 
was designed to ascertain the seroprevalence of Brucella antibodies in trade cattle and goats slaughtered 
in Nsukka; an area where there has not been any reported cases of brucellosis in the past. 
 
 MATERIALS AND METHODS 
The study was conducted at Ikpa Market Slaughterhouse in Nsukka urban, Nsukka Local Government 
Area (LGA) of Enugu State, Nigeria.  Nsukka has a total land mass of 45.38 square kilometres. The dry 
season lasts from November to March while the rainy season starts from April and ends in October. 
Average daily temperature ranges from 29ºC -34ºC [11] almost throughout the year. A grand total of 400 
animals (164 male and 36 female cattle and 8 male and 192 female goats) were sampled in a descriptive 
cross-sectional survey between February and September, 2016. Collection of samples was done between 
7.00 and 10.00 hours every other day. 
 
About 3 ml of blood was collected during slaughter from the jugular vein into properly labeled sterilized 
bijoux bottles and taken to the laboratory in ice packs. The samples were centrifuged and the serum 
recovered for Brucella testing. The Rose Bengal Plate Test (RBPT) antigen for Brucella  melitensis and 
Brucella abortus were procured from Veterinary Laboratory Agency, Addlestone, Surrey, KT15-3NB 
United Kingdom. The phenol crystals and sodium chloride were from Sigmaaldrich. 
 
Antigens were stored at -20 0C until used. The antigens were reconstituted with phenol saline 
(Sigmaaldrich) solution at the ratio 1:2 before use. The test was carried out according to Morgan et al. 
[11]. Briefly, the antigen was allowed to thaw at room temperature. A drop of each test sera was placed at 
the two ends of a grease free slide with a wire loop. The wire loop was rinsed in distilled water after each 
drop, following which the wire loop was used to take a drop of the antigen which was mixed thoroughly 
with the test sera using another sterile wire loop .The mixture was then rocked gently and properly and 
then left to stand for about 3 minutes before it was viewed with a hand lens. Mixtures that showed 
granules which represented antigen-antibody complexes were recorded as positive while those that 
remained as homogeneous mixtures without granular formation were considered negative.  The results of 
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agglutination were compared with known positive and negative samples that were included as controls. 
The results were presented using descriptive statistics. Chi- square test was used to check for association 
between variables. 
 
RESULTS 
Out of a grand total of 400 cattle and goat sera examined during the study, 24 (6.0%) were positive for 
Brucella antibodies (Table 1). Antibodies to B. abortus were generally more prevalent (4.5%) than those 
of B. mellitensis (1.5%) with a similar pattern in both cattle and goats.  In general, female animals also 
had higher prevalence of Brucella antibodies (8.8%) than the males (2.3%). 
 
Among the animal species examined, more positive samples were recorded in goats (7.5%) than cattle 
(4.5%). Brucella antibodies were more prevalent in female cattle (4.5%) than the males (1.2%) but more 
males (25.0%) than females (6.8%) were positive in goats.  
 
Table 1. Seroprevalence of Brucella antibodies in trade cattle and goats slaughtered at Nsukka, 
Nigeria 
______________________________________________________________________________ 
    Number Number (%) positive      
    Examined B. abortus B. mellitensis Total 
______________________________________________________________________________ 
All animals 
 Male   172  1 (0.6)  3 (1.7)  4 (2.3) 
 Female   228  17 (7.5)  3 (1.3)  20 (8.8) 
 Total   400  18 (4.5)  6 (1.5)  24 (6.0) 
Animal species 
 Cattle  
 Male   164  1 (0.6)  1 (0.6)  2 (1.2) 
 Female   36  5 (13.9)  2 (5.6)  7 (19.4) 
 Total   200  6 (3.0)  3 (1.5)  9 (4.5) 
Goat     
 Male   8  0  2 (25.0)  2 (25.0) 
 Female   192  12 (6.3)  1 (0.5)  13 (6.8) 
 Total   200  12 (6.0)  3 (1.5)  15 (7.5) 
______________________________________________________________________________ 
 
DISCUSSION 
Brucellosis is a worldwide zoonosis that causes serious economic losses in livestock and poses important 
health hazards to humans [7,13]. One of the major implications of the burden of this disease in the 
abattoir setting is the exposure of livestock traders, butchers, veterinarians and other meat processors to 
the infection. 
 
The overall prevalence of Brucella infection (6.0%) recorded in this study is low compared to the 21.3%, 
11.1% and 20% in cattle, sheep and goats in Taraba State [14,15]. The high seroprevalence of 7.5% 
among goats is similar to the 7.8% recorded in some parts of Kaduna [16] and elsewhere in Northern 
Nigeria [15,17,18]. On the other hand, lower prevalence was recorded in Ibadan (0.86%), Bauchi (4.75%) 
and Nsukka (2.0%) by Cadmus et al. [19], Shehu et al. [20] and Onunkwo [21] respectively. 
  
The higher prevalence of B. abortus than B. mellitensis in cattle may probably be due to the fact that 
cattle are the preferred host of B. abortus [22]. Although, natural infections with Brucella mellitensis 
usually occurs in goats, it has also been reported in cattle [23] but information in literature is scarce 
regarding the prevalence of B. mellitensis in cattle Similarly, B abortus was recorded in goats and 



11 

 

occurred in higher prevalence than B. mellitensis in goats may probably be due to the higher prevalence of 
B. abortus in the environment than B. mellitensis. Furthermore, that both cattle and the small ruminants 
are grazed and housed together increases contact between them and with the contaminated environment 
[24].  This may also explain the presence of Brucella mellitensis in cattle since the Fulani nomads usually 
practiced mixed grazing of cattle and small ruminants in Nigeria [20]. 
 
The seroprevalence of Brucella melitensis in this work is low when  compared to Br. abortus and this 
agrees with earlier studies [16]. This prevalence was lower when compared to studies of Egwu et al. [22] 
but higher when compared to that of Kaltungo et al. [26] in Kaduna. The differences observed between 
this and other studies may be due to the variations in the sensitivity and specificity of the serological test 
methods used to detect Brucella antibodies, management practices and the sources of the animals. For 
instance, the RBPT used for this study has been shown to be only 92.1% sensitive [27] which therefore 
gives room for some errors compared to the reports of Teshale et al. [28] and  Ogugua et al. [29] who 
used both RBPT and competitive enzyme linked immunosorbent assay but found the RBPT to be less 
sensitive than the competitive ELISA 
 
Brucella infections were generally higher in cows than bulls probably because sexually mature females 
are usually more susceptible than the males [30]. The glycoprotein, erythritol present in the uterus has 
been said to enhance the proliferation of Brucella organisms [31]. It is also possible that the cows have 
been kept longer than the bulls and being mated by several different bulls over time, thus making them 
more susceptible to the disease. This lends credence to the study carried out in Ibadan abattoir [13] which 
also reported higher prevalence of Brucella infection in females than males. They authors suggested that 
the higher prevalence in the females than the males was because the bacteria are found in tissues and fluid 
associated with pregnancy; the udder and the lymph nodes which drain the relevant areas. It has also been 
reported that most male animals are usually sold off at younger age [32] than females and that a female 
may be mated by several males which could lead to a higher risk of introduction of the bacteria infection. 
Some workers have also reported that the more violent nature of the males make farmers to keep fewer of 
them making the females to be greater in number and thus more exposed to infection with Brucella 
organisms. This increase in the percentage prevalence for Brucella abortus may be caused by several 
factors ranging from the husbandry practice and age of the animal to environmental conditions 
[5,15,24,30,31]. 
 
The seroprevalence of antibodies to Brucella melitensis, as shown in this study, is higher in males than in 
females and this is consistent with earlier studies [16] which also recorded a higher prevalence of 
Brucella melitensis in male than female goats. This, however, contrasts with the report of Kebede et al 
[32] that Brucella melitensis in goats can occur more in females than males. The variations in prevalence 
can be attributed to the fact that most farmers practice mixed farming which increases the possibility of 
cross-infections especially in a flock where female animals are predominant. In the present study, the 
higher prevalence of B. mellitensis in male goats may also be attributed to the small sample size involved 
in the study. The lack of statistical association between Brucella infection and the sexes of the animals in 
the present study is consistent with previous reports [28,33,34]. 
 
The instability in brucellosis vaccination programmes in Nigeria may be responsible for the spread of 
infection and therefore the high prevalence of antibodies to Brucella as was obtained in this study. 
Moreover, this may promote the spread of the infection among animals in a flock and cross infection 
between flocks during grazing [18]. 
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