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Abstract  
 

This study was conducted to determine the seroprevalence of brucellosis in donkeys (Equus asinus) and its 

association with donkey management practices in Gamawa Local Government Area, Bauchi State, Nigeria 

using Rose Bengal Plate Test (RBPT) and Serum Agglutination Test (SAT). A total of 1000 donkeys were 

sampled comprising of 585 males and 415 females. Two hundred donkeys were sampled from each of the 

five clusters in the study area viz: Gamawa East, Gamawa West, Udubo East, Udubo West and donkey 

Market. Simple percentages and chi-square (χ
2
) test were used to analyzed the data by subjecting it to 

SPSS-16 statistical software. The overall prevalence of brucellosis in donkeys was 114 (11.4%), out of 

which 51 (8.7%) males and 63 (15.2%) females were positive. Prevalence of Brucellosis was higher in 

females 63 (15.2%) than males. Breed of donkeys has significant influence on prevalence of brucellosis. 

Prevalence was higher among ≥7 age group 16 (19.8%) than in 5-6, 3-4 and ≤2 age groups (P<0.01) and 

in donkey market 34 (17%) than the other locations (P<0.05). It can be concluded from the findings of this 

study that there is 11.4% prevalence of brucellosis among donkeys in the study area with higher prevalence 

in female donkeys, older donkeys and donkey market.  
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Description of Problem 

 Donkeys are in everyday sight 

throughout most of Northern Nigeria, little is 

documented of their diseases, breeds, 

distribution and productivity under traditional 

management. According to the Food and 

Agriculture Organization, the global donkey 

population is estimated at 44 million. The 

donkey’s role depends on the communities in 

which it lives and works. Usually, its 

traditional role includes riding, ploughing and 

carting, with fewer roles in entertainment and 

food production (1). 

 As compared to other domesticated 

species, donkeys have received little or no 

attention from development agencies despite 

the fact that they are essential to the 

subsistence strategies of many communities in 

semi-arid regions (2). Donkeys can provide 

power for a wide variety of rural and urban 

tasks and appear to stay healthy on varied and 

often poor-quality diets and with only modest 
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management inputs.  The great majority of 

donkeys in the world (probably over 95%) are 

kept specifically for work. Their most common 

role is for transport, pack transport or pulling 

carts.  They may also be used for farm tillage 

(3). In certain countries they may assist in 

threshing, pulling water, milling or other 

operations (3). Donkeys are not conventional 

source of meat. Interest in donkey milk has 

recently increased, especially in Europe, as it 

represents an alternative food in cases of 

bovine milk proteins allergy and in the 

prevention of metabolic pathologies (4). 

Donkey milk has a somewhat similar chemical 

composition to human milk (5). Recently, the 

growing importance of milk production from 

species other than cattle has been also 

highlighted in tackling the growing global 

demand for milk from donkey could be explore 

to meet the growing global demand as well as 

solving problem of low animal protein (milk) 

intake in under developed countries and sub-

Saharan African. However, Brucellosis 

remains a daunting challenge. Brucellosis in 

donkeys is important not only as clinical 

existence but also as a source of infection to 

the general public (6). 

 Brucellosis is an important zoonotic 

disease worldwide causing serious human 

health problems and substantial economic 

losses for the livestock industry (7). The 

disease is highly contagious in domestic and 

wild animals and is one of the most important 

and widespread zoonosis in the world (8).  

Though it has been eradicated in many 

developed countries like Europe and America, 

Australia, Canada, Israel, Japan and New 

Zealand (9), it remains an uncontrolled 

problem in regions of high endemicity such as 

Africa, Mediterranean, Middle East, parts of 

Asia and Latin America (10, 11). Although 

prevalence is high and variable in many 

countries, surveillance for the disease is 

generally poor. Factors assumed to be 

responsible for variation in prevalence include 

purchase of infected animal from the market 

for replacement or upgrading, nature of animal 

production, demographic factors, regulatory 

issues, climate, deforestation and wildlife 

interaction. Furthermore, one major factor 

contributing to the spread of the disease is the 

free movement of animals practiced by the 

nomadic Fulani herdsmen, who own about 

95% of all food animal populations in Nigeria. 

Other factors that may influence the 

prevalence of brucellosis in Nigeria include 

management system, the herding of different 

species of animals together, use of common 

pastures and water sources, age, breed, sex, 

lactation status and season. However, other 

variables such as pregnancy status and state 

have not been assessed. All these risk factors 

need to be taken into consideration in 

designing and execution of effective control 

programmes in Nigeria. 

 Considering the damage done by the 

infection in animals in terms of decreased milk 

production, weight loss, infertility, abortion, 

stillbirth, birth of weak offspring’s, retained 

placenta and lameness. Death may occur as a 

result of acute metritis, followed by retained 

foetal membranes (12). Therefore, there is 

need for knowledge, public awareness and 

improved management. Infection occurs via 

contaminated feed or water, by inhalation, 

through the conjunctiva, or by contact with 

infected aborted materials; while calves 

become infected in utero or via infected 

colostrum or milk. Venereal transmission has 

also been reported. In fully susceptible herds, 

abortion rates vary from 30 to 70%. Infection 

may be life long, and during subsequent 

pregnancies there is invasion of the gravid 

uterus and allanto-chorion; abortion rarely 

recurs, but uterine and mammary infection 

recurs (12). Since the reproductive 

performance of these carrier animals is 

unaffected, they are retained in herds in 

Nigeria despite the presence of pathognomonic 

clinical signs in some cases, making effective 
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control programmes extremely difficult. 

Transmission from infected animal to human 

can either be direct through contact with 

infected material, or indirect through 

consumption of animal products. Signs and 

symptoms of B. canis infections in humans are 

generally similar to those of brucellosis caused 

by B. abortus and B. melitensis. Manifestations 

are frequently non-specific, and may include; 

fever (often periodic and nocturnal), fatigue, 

headache, weakness, malaise, chills, sweats, 

weight loss, hepatomegaly, splenomegaly, and 

lymphadenopathy.   

 

Materials and Methods 

Experimental location 

 This research study was conducted in 

Gamawa Local Government Area of Bauchi 

State, Nigeria (North Eastern Nigeria) 

bordering Yobe State to the East and Jigawa 

State to the West. It lies between latitude 

12°08'12''N of the equator and longitude 

10°32'23''E of the Greenwich meridian. 

Headquarters is in Gamawa town.  It has an 

area of 2,925 km
2
 and a population of 286,388 

as at 2006 census. The annual rainfall ranges 

between 700mm to 1600mm which starts in 

May and ends in October. The wettest months 

are from July to September and dry season 

commences fully in November and ends in 

April. The relative humidity ranges between 

20-30% and the mean monthly temperature 

ranges between 26
°
C to 39

°
C. It is located in 

the Sub-Sudan and Northern Guinea Savannah 

Zone.  The predominant ethnic group in the 

area are the Hausa, Template, Fulani people, 

Fulfulde with the kare kare people living in the 

East (13). 

 

Experimental animals 

 A total of 1000 sera samples were taken 

from Donkeys reared traditionally in the study 

area which comprised mainly of four breeds 

classify according to their coat colour  namely; 

Auroki (rust to red), Duni (dark brown to 

black), Fari (pale cream to white) and Idabori 

(grey to light medium brown) breeds.  The 

total number of the study animals was obtained 

using a combination of random and convenient 

sampling (14) from every herds/household that 

was accessible in the study area.  
 

Sample size determination 

 The calculation for the sample size was 

based on the multistage random sampling 

formular, n= Z
2
 Pexp(1-P exp) /L

2 
as described 

by (15), where, Z= confidence level given as 

1.96, L= desired absolute precision (±5%) and 

P exp.= expected prevalence (20%). Although 

the actual sample size was found to be 

approximately 246 donkeys based on the 

calculations. One thousand donkeys (1000) 

across all breed, age and sex were selected 

from 68 herds/households in order to increase 

the accuracy and reliability of the test. 
 

Experimental design 

 Sampling was done by combination of 

convenience sampling and random sampling 

methods (15) in which five wards where 

donkeys are kept were identified and the 

sampling sites were selected based on the 

availability of donkeys. Verbal approval was 

sought from the Village Head (Hakimi) of 

Gamawa who assigned one of his aides 

(Magatakarda) to assist in reaching the donkey 

owners. Gamawa East, Gamawa West, Udubo 

East, Udubo West and donkey market were 

considered as clusters. In each cluster, both 

male and female donkeys were selected. Two 

hundred (200) donkeys were selected in each 

of the clusters. Data collected includes; sex of 

donkey, breed of donkey, location of donkey 

and management practices (Herd size, 

management system, source of drinking water 

and coming together of donkeys with other 

species).  

 The study was conducted using 

serological test and questionnaire survey. 

Blood collection and administration of the 

questionnaire were carried out from March-
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September, 2016. The questionnaire was 

designed to provide information on sex of 

donkey, breed of donkey, age of donkey, 

location of donkey, herd size, management 

practice, source of drinking water and coming 

together of donkey with other species and it 

was administered by random selection of the 

respondent through verbal interview at 

herd/household level.   

 

Blood collection and laboratory analysis 

 Following proper restraint of donkeys, 

five millilitres (5ml) of blood was aseptically 

collected via the jugular vein, using 

hypodermic syringe and needle. The blood 

collection was done 6.00am-10am daily. Blood 

in the syringe was placed in a slanted position 

for one hour under shade to get the serum 

separated from the clotted blood. Serum 

samples were placed in cool box containing ice 

packs and stored in a freezer at -20
o
 C before 

serological analysis. Serological tests were 

conducted in the Abubakar Tafawa Balewa 

University laboratory using Rose Bengal Plate 

Test (RBPT) and Serum Agglutination Test 

(SAT) [both from Onderstepoort Biological 

Products Ltd, South Africa] as screening and 

standard test for brucellosis respectively 

according to (16) and (17). The parameters that 

were measured in both RBPT and SAT were 

presence and absence of agglutination which 

indicate positive and negative sample 

respectively.  

 

Statistical analysis 

 The data generated from the study were 

subjected to simple percentages and Chi-

Square (χ
2
) tests using SPSS version 20 

statistical software. 

 

Results 
 An overall prevalence of 114 (11.4%) 

was recorded, out of which 51 (8.7%) were 

males and 63 (15.2%) females following 

RBPT and SAT. The seroprevalence based on 

sex above are statistically different (P<0.01) 

(Table 1). Seroprevalence of brucellosis in 

donkeys according to breeds showed that Duni 

has statistically higher prevalence (P<0.01) of 

8 (18.2%) followed by Auroki 105 (11.5%) 

(Table 2). The prevalence of brucellosis 

according to age showed that donkeys that 

range from ≥7 years had the highest prevalence 

of 16 (19.8%), followed by donkeys ranging 

from 5-6 years (17.8%) (Table 3).  Statistically 

higher prevalence (P<0.05) was recorded in the 

market area 34 (17%) with the least being 

Udubo east 16 (8%) following RBPT and SAT 

(Table 4). 

 Husbandry/ management factors 

affecting prevalence of brucellosis in donkeys 

indicates that herd size of 11-20 has the 

significantly higher seroprevalence (P<0.05) 

32(19.2%), followed by herd size of 31-40 

donkeys 6 (18.2%) then 41-50 herd size 3 

(7.1%). Also, statistically higher prevalence 

(P<0.05) were recorded in extensive system of 

management 105 (11.5%), supplied drinking 

water from River/stream 90 (12.9%) and 

coming together of donkeys with other animal 

species 111(11.5%) than their counterparts 

(Table 5).  

 

 

Table 1: Sex-Specific prevalence of brucellosis among donkeys based on rose bengal plate 

test (RBPT) and serum agglutination test (SAT) 

Sex   Positive   Negative  Total   χ2  

Males   51 (8.7%)  534 (91.3%)  585   ** 
Females  63 (15.2%)  352 (84.8%)  415 
 

**= Significant at P<0.01 
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Table 2: Breed-Specific prevalence of brucellosis among donkeys based on rose bengal Plate 

test (RBPT) and serum agglutination Test (SAT) 

Factors  Positive   Negative  Total  χ2  

Breed 

Auroki   105 (11.5%)  809 (88.5%)   914  ** 

Duni   8 (18.2%)  36 (81.8%)    44 

Fari   0 (0%)   28 (100%)    28 

Idabori  1 (7.1%)   13 (92.9%)    14 

 

**= Significant at P<0.01 

 

 

Table 3: Age-Specific prevalence of brucellosis among donkeys based on rose bengal plate 

test (RBPT) and serum agglutination Test (SAT) 
 

Year  Positive   Negative  Total   χ2  

≤2  12 (8.6%)  128 (91.4%)  140   ** 

3-4  54 (9.0%)  544 (91%)   598 

5-6  32 (17.8%)  148 (82.2%)   180 

≥7  16 (19.8%)  66 (80.5%)    82 

**= Significant at P<0.01 

 

 

Table 4: Location-Specific prevalence of brucellosis among donkeys based on rose bengal 

plate test (RBPT) and serum agglutination test (SAT) 

 

Location  Positive (%)  Negative (%)  Total  χ2 

 

Gamawa East  27(13.5%)  173(86.5%)  200  * 

Gamawa West  20(10%)   180(90%)  200 

Udubo East  16(8%)   184(92%)  200 

Udubo West   17(8.5%)  183(91.5%)  200 

Market   34(17%)   166(83%)  200 

*= Significant at P<0.05 

 

Discussion 

 The result in this study showed that 

female donkeys have higher prevalence. There 

was also significant association between sexes 

of donkeys and positive serological reaction in 

this study. 

 The higher prevalence of brucellosis 

obtained amongst female donkeys in this study 

was in consonance with the findings reported 

by (18) in horses in eastern Turkey. These 

findings are also in agreement with the works 

of (19, 20, 21, 22) on the seroprevalence of 

brucellosis by sex of camels who reported 
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higher prevalence in females than in males in 

northern Nigeria. (23, 24) also reported that the 

seroprevalence of brucellosis was two-folds 

higher in females compared to males in eastern 

Sudan. Furthermore, (25) reported that 

susceptibility increases after sexual maturity 

and pregnancy. The possible explanation for 

the higher prevalence in females could be due 

to the fact that female donkeys stay longer in 

the herd for the purposes of reproduction. 

However, (26) reported no difference in the 

prevalence of animal brucellosis between 

males and females. In addition, since 

brucellosis causes ochitis and epididymitis in 

males, they may be culled faster, except if 

abortion occurs in females, which may be 

difficult to detect clinically.  

 There are controversial reports regarding 

the prevalence of brucellosis in relation to the 

sex of animals, as some of the research 

workers reported significantly higher 

prevalence in males than females (27), while 

others reported that females have higher 

prevalence than males (28).  

 The prevalence according to breed 

showed that Duni had the highest prevalence 

of 18.2%, followed by Auroki 11.5%. The 

information available on the difference of 

brucellosis infection according to breed is 

scarce at the moment (30). The reason for the 

differences in prevalence found in this study 

requires further investigation. In swine, breeds 

such as Duroc and Jersey Red crosses may be 

less susceptible to experimental challenge with 

B. suis, suggesting some genetic resistance 

(30). It may be possible that the overwhelming 

number of one breed, Auroki (914/100) might 

have influenced the data masking the 

contribution of other less common breeds. 

 

Table 5: Management/husbandry factors affecting prevalence of brucellosis in donkeys 

Factors  Category   Total     Positive                   χ2 

Herd size 1-10   579      60(10.4%)              * 
   11-20   167      32(19.2%)   
   21-30   127                  7(12.7%)   

31-40   33        6(18.2%) 
41-50   42        3(7.1%) 
≥50   52        6(11.5%) 

Management system  
1. Intensive   0         0(0%)                    * 
 

 2. Semi-intensive   89         9(10.1%) 
 
 3. Extensive   911       105(11.5%) 
Source of drinking water 
 1. River/Stream   697        90(12.9%)     * 
 
 2. Well    254        20(7.1%) 
 3. Tap water   49        4(8.2%)   
Comingling with other species  
 1. Yes    968       111(11.5%)             *  
 2.  No    32       3(9.4%) 

 

*= Significant at P<0.05 

Nathaniel et al 



140 
 

 

The distribution of prevalence according to age 

in this study reveals that donkeys within age 

group 7-8 years had the highest prevalence of 

19.8%, followed by donkeys 5-6 years old 

17.8%. Higher prevalence of brucellosis in 

donkeys within 7-8 years of age is in 

agreement with the findings of (31). This may 

be because older animals are in contact for a 

very long time with the infected animals and 

with the environment.  

 Based on location, donkeys from the 

market had the highest seroprevalence of 17%, 

followed by Gamawa East with 13.5%. Udubo 

East had the least prevalence of (8%). The 

higher prevalence obtained from  the donkeys  

in the market could be  attributed to the fact 

that donkey trading in Nigeria is usually of old, 

sick and exhausted animals that are brought to 

the market from far and wide. Other factors 

that may influence the differences in 

prevalence of brucellosis according to location 

in Nigeria include management system (32), 

the herding of different species together (33), 

use of common pasture and water sources (34).  

 This study recorded significantly higher 

prevalence of brucellosis within herds that 

have a herd size ranging from 11-20 with a 

prevalence of 19.2%, followed by herd size 31-

40 with prevalence of 18.2%. The least 

prevalence (7.2%) according to herd size was 

recorded in herd size 41-50. Herds/household 

that practice extensive system of management 

had a higher prevalence of 11.5%, followed by 

semi-intensive with a prevalence of 10.1%. 

Prevalence of brucellosis according to source 

of drinking water showed that donkeys that 

were supplied drinking water from 

River/stream had the highest prevalence of 

12.9%, followed by those that were supplied 

drinking water from the tap with a prevalence 

of 8.2%. This could be attributed to the fact 

that donkeys that drank from the river share 

the same drinking point with other species of 

animal. Larger herds might be expected to be 

associated with extensive management 

practices that are typically more difficult to 

control and examine for any suggestive 

symptom of disease, which increases the 

potential for exposure to infectious excretions 

(35). 

 In addition, the stressful conditions of 

animals subjected to extensive production may 

make them more susceptible to the infection. 

Since extensive management implies rearing a 

large number of animals in large areas and/or 

sharing communal pastures, the contamination 

of pastures and drinking water with placentas 

or abortion materials is a source of infection to 

other animals in the herds (36). This fact 

constitutes an important source of infection for 

humans and for the young animals. 

Introduction of animals from market fairs also 

presents a higher risk of infection (37). The 

majority of infections or re-infection in 

disease-free herds starts through buying 

infected animals of unknown status (35).This 

has a higher importance in those endemic areas 

or countries where there is an absence of 

control programmes. However, in countries 

with test-and-slaughter control programmes, 

the movement of cattle are subjected to a 

compulsory pre-movement test that consists in 

the serological brucellosis diagnostics before 

an animal leaves the farm. Moreover, animal 

movement restriction measures are applied in 

brucellosis positive herds to avoid spreading 

the disease. 

 The proximity to other infected herds or 

flocks has also been described as an infection 

risk, although, small ruminant contact with 

other flocks was reported to have no impact on 

Brucella seropositivity in Spain (38). 

 Furthermore, one major factor 

contributing to the spread of the disease is the 

free movement of animals (39). Other factors 

that may influence the prevalence of 

brucellosis in Nigeria include management 

system (32), the herding of different species 
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together (33), use of common pasture and 

water sources (34), age (39, 41), breed (42), 

sex, lactation status (33) and season (34). 

Donkeys were allowed to mingle among other 

species of animals in the study area, and 

donkeys are allowed to graze freely with little 

or no feed supplement. There is scarcity of 

information regarding husbandry and 

management of donkeys (42).  

 

Conclusions and Applications 

It can be concluded from the findings of this 

study that: 

1. There is a high prevalence of brucellosis 

among donkeys in the study area.  

2. Sex, breed, age, location and management 

practices of donkey influence the prevalence of 

brucellosis in the study area. 

3. Government coordinated public awareness on 

brucellosis in donkeys with emphasis on its 

economic and public health implications are 

hereby recommended.  

4. There is need for improved sanitary measures 

with proper handling and disposal of after birth 

and aborted foetuses by burning and deep 

burying in the ground. 

5. Identification of donkeys with brucellosis 

makes it imperative that strategic planning for 

the control of brucellosis in Nigeria should 

include donkeys.  

6. Test and slaughter policy with compensation to 

the farmers is recommended for those that 

tested positive. This will reduce the number of 

positive cases and therefore reduce the spread 

of the infection to other healthy animals and 

humans. 

 

References 

1.  Food and Agricultural Organization 

(FAO) (2016). Nigeria at a glance. Food 

and Agriculture Organization of the 

United Nations. Retrieved on 26
th
 

December, 2016 from http:// www. fao. 

org/nigeria/fao-in-p-nigeria/nigeria-at-a-

glance/en/. 

2.  Blench, R., (2004). The history and 

spread of donkeys in Africa. In: P Starkey 

P & D Fielding (eds), Donkeys, people 

and development. A resource book of the 

animal traction Network for Eastern and 

Southern Africa (ATNESA). ACP-EU 

Technical Centre for Agricultural and 

Rural Cooperation (CTA), Wageningen, 

The Netherlands. 244. http:// 

www.atnesia.org retrieved 2009-11-10.   

3.  Starkey, P. and  Starkey, M. (2004). 

Regional and world trends in donkey 

populations. In: P. Starkey and D. 

Fielding (eds), Donkeys, people and 

development. A resource book of the 

Animal Traction Network for Eastern and 

Southern Africa (ATNESA), (ACP-EU 

Technical Centre for Agricultural and 

Rural Cooperation (CTA), Wageningen, 

The Netherlands), http:// www. atnesa. 

org/donkeys-starkey-populations.pdf, 

retrieved 2010-08-19.  

4.  Trinchese, G., Cavaliere, G., Berni, C. R., 

Matamoros, S., Bergamo, P., De-Filippo, 

C., Aceto, S., Gaita, M., Cerino, P., 

Negri, R., Greco, L., Cani, P. D. and 

Mollica, M. P. (2015). Human, donkey 

and cow milk differently affects energy 

efficiency and inflammatory state by 

modulating mitochondrial function and 

gutmicrobiota. Journal of Nutritional 

Biochemistry 26:1136-46. 

5.  Vincenzetti, S., Polidori, P., Mariani, 

P.,Cammertoni, N., Fantuz, F. and  Vita, 

A. (2008) Donkey’s milk protein 

fractions characterization. Food 

Chemistry 106:640-9. 

6.  El-Ansary, E. H., Mohammed,B. A., 

Hamad, A. R. andKarom,A. G. (2001). 

Brucellosis among animalsand human 

contacts in Eastern Sudan. Saudi Medical 

Journal, 22: 577–579. 

7.  Corbel.  M. J.,  (1997). Brucellosis: An 

overview. Emerging Infectious Diseases, 

3:213-221. 

Nathaniel et al 



142 
 

8.  Poester, F. P., Goncalves, V. S. P. and 

Lage, A. P. (2002). Brucellosis in Brazil. 

Veterinary  Microbiology,90:55-62. 

9.  Geering, W. A., Forman, J. A. and  Nunn, 

M. J. (1995).Exotic Diseases of Animals. 

Aust. Gov. PublishingService, Canberra, 

Australia, pp: 301-306. 

10.  Capasso, L., (2002). Bacteria in two-

millenia-old cheese and related 

epizoonoses in Roman populations. 

Journal of Infectious Diseases,45:122-

127.  

11. Refai, M. (2002). Incidence and control 

of brucellosis in the Near East Region. 

Veterinary Microbiology, 90:81-110. 

12. Radostits, O. M., Gay,C. C., Blood, D. C. 

and Hinchcliff,K. W. (2000). Veterinary 

Medicine, 9th Ed.,ELBS Bailliere 

Tindall, London, UK, pp: 870-871. 

13.  13. State Maps” Nigerians National 

Bureau of Statistics. Retrieved 2010-10-

19.  

14.  Sedgwick, P. (2015). Multistage 

sampling. BMJ Publishing Group Ltd. 

BMJ2015;351:h4155. 

Doi:10.1136/bmj.h4155. Retrieved on 

30
th
 / 8/ 2016. From 

https://www.researchgate.net/publication/

281107209. 

15.  Sedgwick, P. (2015). Multistage 

sampling. BMJ Publishing Group Ltd. 

BMJ2015;351:h4155. 

Doi:10.1136/bmj.h4155. Retrieved on 

30
th
 / 8/  2016.  

16.  Alton, G. G., Jones, L. M., Angus, R. 

D.and Verger, J. M. (1988). Techniques 

for brucellosis laboratory, First edition, 

Institut National de la research 

Agronomique, Paris. Pp 63-129.  

17.  International Office of Epizoonotics 

(OIE) (2011). Bovine brucellosis. In 

Manual of Diagnostic Tests and Vaccines 

for Terrestrial Animals. Paris, France: 

World Organization for Animal Health 

Report. Series 1-3.  

18.  Goz, Y., Babür, C., Aydin, A. and  Kiliç, 

S.,  (2007). Seroprevalence of 

Toxoplasmosis, Brucellosis and 

Listeriosis In Horses In Hakkari, Eastern 

Region Of Turkey. Revue d' et de 

Medecine Veterinaire des Pays 

Tropicaux, 158(11): 534-539. 

19.  Kudi, A. C., Kalla,  D. J. U., Kudi, M. C. 

and  Kapio,  G. I. (1997). Brucellosis in 

camels. Journal of Arid Environments, 

37: 413-417. 

20.  Egbe-Nwiyi, T. N., Ameh, J. A., Zaria, L. 

T. and  Yita, A. B.  (1999). Sero-

prevalence of camel (Camelus 

dromedarius) Brucellosis in semi Arid 

zones of North-Eastern Nigeria. Tropical 

Veterinarian, 17: 119-123.  

21.  Junaidu,  A. U., Oboegbulem, S. I., 

Sharubutu, G. H. and  Daneji,  A. I.  

(2006). Brucellosis in camels (Camelus 

dromedaries) slaughtered in Sokoto, 

northwestern Nigeria. Animal Production 

Research Advances, 2: 158 -160. 

22.  Sadiq, M. A., Ajogi, I., Bale, J. O. O., 

Mosimabale, F. B. and  Kaikabo, M. 

(2008). A Sero-Prevalence of Brucellosis 

in One Humped Camels (Camelus 

dromedarius) Slaughtered in the 

Maiduguri Municipal Abattoir of Borno 

State, North Eastern Nigeria. Proceedings 

of the International Conference on 

Science and Technology, at University of 

Abuja, Nigeria. Pp 35-37.  

23.  Agab, H. (1993). Epidemiology of Camel 

Diseases in Eastern Sudan with Emphasis 

on Brucellosis: Unpublished MVSc. 

Thesis, Department of Veterinary 

Preventive Medicine and Public Health, 

Faculty of Veterinary Science, University 

of Khartoum, Pp 184.  

24.  Yagoub,  I. A., Mohamed, A. A., and 

Salim, M. O. (1990). Serological survey 

for Brucella abortus antibody prevalence 

in the one-humped camel (Camelus 

dromedarius) from eastern Sudan. Revue 

Nathaniel et al 

https://www.researchgate.net/publication/281107209
https://www.researchgate.net/publication/281107209


143 
 

d' et de Medecine Veterinaire des Pays 

Tropicaux, 43: 167–171. 

25.  Ana C. C., Garcia J.D. and Adosinda, 

M.C. (1985). Risk factors for Brucella 

spp. in domestic and wild animals. Pp 2-

17.  

26.  MacMillan, A. P.and Cockrem,  D. S. 

(1986). Observations on the long term 

effects Brucellaabortus infection in the 

horse, including effects during pregnancy 

and lactation. Equine Veterinary Journal, 

18:388-390.  

27.  Hussein, A. A. A., Sayed, A. S. M. and El 

Feki, M. A. (2005). Seroepidemiological 

study on human brucellosis in Assiut 

Governorate. Egyptian Journal of 

Immunology,12:49-56.  

28.  Adamu, N. B., Okoh, A.E.J. and Telta, 

C.D. (2008). Bovine brucellosis in Biu 

and Gwoza areas of Borno State of 

Nigeria and its public health implications. 

Journal of Life and Environmental 

Sciences, 9(1):489-497.  

29.  Cameron, H. S., Hughes, E.H. and 

Gregory, P. W. (1942). Genetic resistance 

to brucellosis in swine.Journal of Animal 

Science.1:106-110. 

30.  Díez, J. G. and  Coelho, A.C. (2013). An 

evaluation of cattle farmers’ knowledge 

of bovine brucellosis in northeast 

Portugal. Journal of Infection and Public 

Health. 6:363-369. 

31.  Atsanda, N. N. and Agbede, S.A. (2001). 

Sereprevalence of brucella antibodies in 

cattle herds and human beings in some 

parts of Adamawa State of Nigeria. 

Sokoto Journal of veterinary science, 

3(1):34-38.  

32.  Junaidu, A. U., Obooegbulem, S.I. and 

Salihu, M.D. (2008). Sereprevalence of 

brucellosis in prison farm in Sokoto, 

Nigeria. Asian Journal of Epidemiology, 

1(1):24-28. 

33.  Bertu, W. J., Dapar, M., Gusi, A.M., 

Ngulukun, S.S. and Jwander, L.D. (2010). 

Prevalence of brucella antibodies in 

marketed milk in Jos and environs. 

African Journal of Food Science, 4:62-64.   

34.  Coelho, A. M., Díez, J.G. and Coelho, A. 

C. (2013). Brucelosis en pequeños 

rumiantes: efecto de la aplicaciónde un 

programa especial de vacunación en masa 

con REV-1. REDVET. 

RevistaElectrónica de Veterinaria. 14:1-

16. 

35.  Islam, M. A., Khatun, M.M., Were, S.R., 

Sriranganathan, N. and Boyle, S.M. 

(2013). A review of 

Brucellaseroprevalence among humans 

and animals in Bangladesh with special 

emphasis onepidemiology, riskfactors and 

control opportunities. Veterinary 

Microbiology.166:317-326. 

36.  Henriques,  H. S. (1990). Epidemiologia 

da brucelose em pequenos ruminantes. 

Sociedade Portuguesa de Ovinotecnia e 

Caprinotecnia. Proceeding of II Jornadas 

sobre SanidadeOvina e Caprina. 

Bragança. Pp 21-28. 

37.  Izquierdo, de. la., Hoya, S. and 

Villanueva, M. (1996). Transmisión de la 

brucelosis entre explotacionesovinas 

próximas. Proceedings of the XXI 

Jornadas Científicas de la 

SociedadEspañola de Ovinotecnia y 

Caprinotecnia (SEOC). Logroño, España. 

Pp 101-105. 

38.  Ocholi, R. A., Bertu, W .J., Kwaga, J. K. 

P., Ajogi I., Bale, J.  O. O. and Okpara, J.  

(2004b). Carpal bursitis associated with 

Brucella abortus in horses in Nigeria. 

Veterinary Records, 155: 566-567.  

39.  Cadmus, S. I. B., Ijagbone, I. F., Oputa,  

H.  E., Adesokan,  H. K. and Stack, J. A.  

(2006). Serological Survey of Brucellosis 

in Livestock Animals and Workers in 

Ibadan, Nigeria. African Journal of 

Biomedical Research, 9: 163 – 168.  

40.  Junaidu, A. U., Obooegbulem, S.I. and 

Salihu, M.D. (2011). Serological survey 

Nathaniel et al 



144 
 

of brucella antibodies in breeding herds. 

Journal of Microbiology and 

Biotechnology Research, 1(1):60-65. 

41.  Cadmus, S. I. B., Adesokan, H. K. and 

Stack, J. (2008). The use of the milk ring 

test and Rose Bengal test in brucellosis 

control and eradication in Nigeria. 

Journal of South  African Veterinary 

Association, 79: 113-115. 

42. Reviriego, F. J., Moreno, M. A. and 

Domínguez, L. (2000) Risk factors for 

brucellosis seroprevalence of sheep and 

goat flocks in Spain. Preventive 

Veterinary Medicine. 44:167-173.

 

Nathaniel et al 


