
Bhutan Journal of Animal Science (BJAS) 

Volume 6, Issue 1, Page 52-55, March 2022  

Thapa et al (2022)                                                                      52 

SEROPREVALENCE OF BRUCELLOSIS IN GOATS IN SELECTED HIGH-RISK 

AREAS OF BHUTAN 
 

NK THAPA, DAWA TSHERING, SANGAY RINCHEN AND RB GURUNG 
 

National Centre for Animal Health, Serbithang, Thimphu 

 

Author for correspondence: nkthapa08@hotmail.com 

 
Copyright @ 2022 NK Thapa. The original work must be properly cited to permit unrestricted use, 

distribution, and reproduction of this article in any medium. 

 
ABSTRACT: Brucellosis in goats is caused by Brucella melitensis and Brucella ovis.  Brucella 

melitensis is also known to cause Brucellosis in human. It causes abortion, retention of placenta, and 

orchitis in male animals and losses is mainly accounted due to abortions in goats. Goat population is 

concentrated in the southern districts; free mixing up of animals with those of across the 

international border occurs in these areas leading to high risk of incursion of disease. Brucellosis in 

cattle has been reported in the country however, it’s prevalence in goats have not been established 

before hence, study on seroprevalence in goats were conducted in two of the high-risk districts. 

Retrospective screening of 949 goat sera samples for Brucella antibody were conducted. The 

samples were collected during March 2021 from 16 villages of 3 sub-districts under Chukha district 

and 25 villages of 8 subdistricts under Sarpang district. Sera samples were tested using Rose Bengal 

Test and Enzyme Linked-immunosorbent Assay. All the samples, tested negative to Brucella 

antibodies. However, screening of more samples from other districts needs to be conducted. 
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1.  INTRODUCTION 

 

Animal Brucellosis is caused by Brucella abortus 

(cattle), Brucella melitensis (goat), Brucella suis 

(pig), Brucella canis (dog) and Brucella 

ovis (sheep). Brucella melitensis and Brucella ovis 

are the common cause of brucellosis in goats and 

sheep, respectively (Tekle et al. 2019). It is an 

infectious zoonotic disease with significant 

economic impact on the livestock farming and also 

public health. In human, Brucella melitensis is the 

most virulent species (Corbel 2006).  

 

Brucellosis in goats is reported to cause abortion in 

the late stage of pregnancy, retention of placenta, 

and orchitis in male animals and losses in goat 

production is mainly accounted through abortions. 

Approximately 90% of goats are being reared in 

the developing world, where they are considered 

one of the most important sources of protein for 

humans (Klopp et al 2014). Goat farming is not 

very popular in Bhutan especially on commercial 

scale. However, they are reared in the backyards 

commonly in the southern parts of the country 

where they are meant mainly for meat purpose and 

also as a source of income and common breeds 

include local, Black Bengal, Beetal, Sirohi, Babari 

and Jamnapari (Sherpa 2014). Since the goat 

population is concentrated in the southern districts 

and also free mixing up of animals with those from 

across the international border takes place, there is 

high risk of incursion and spread of Brucellosis in 

these areas. The animals in the country are not 

vaccinated against Brucellosis.  

 

The disease has been reported in imported cattle in 

Bhutan recently and an investigation of abortion at 

National Jersey Breeding Centre, Samtse and 

monitoring for five different time points for a 

period of 2 years revealed and average prevalence 

of 32.80%, 40.11%, 22.39% and 37.17% through 

Rose Bengal Test, ELISA, culture & PCR and 

Complement Fixation Test respectively (Gurung et 

al. 2018). However, to date the study has not been 

conducted in the goats. Hence, a retrospective 

seroprevalence study was conducted in goats in the 

two of the southern districts (Chhukha and 

Sarpang) from high-risk areas in the southern part 

of the country for the regional baseline 

information.  
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2.  MATERIALS AND METHODS 

 

Retrospective study was conducted by screening 

the goat sera samples for Brucella antibodies. 

Purposive random sampling was done from 

Chhukha and Sarpang. A total of 949 sera samples 

these two districts (11 sub-districts, 41 villages) 

were collected (Table 1.) 

 

2.1 Sample pool 

 

All 949 samples were used to get 92 pools. A pool 

comprised of around 10 samples from each village 

thus, sample per village ≤ 5 were neither pooled 

nor screened.  

 

2.2 Rose Bengal Test (RBT) 

 

Rose Bengal Antigen (ID Vet, France) was used to 

perform RBT and screen pooled sample for 

antibody to Brucella species with a sensitivity of 

92.1% and specificity of 99.6% (Blasco 1994). The 

test serum (0.06 ml) was mixed with 0.03 ml of 

RBT antigen on a glass slide to produce a zone of 

approximately 3 cm in diameter. The mixture was 

agitated gently for 4 min at ambient temperature 

and then observed for agglutination. Tests were 

considered positive when any visible reaction or 

agglutination were observed. 

 

2.3 Enzyme Linked-immunosorbent Assay  

 

Pooled sera samples were also subjected to 

Brucella antibodies detection using, Goat and 

Sheep Brucellosis antibody ELISA Kit (Elab 

Science, US, Catalog No: E-AD-E026). The 

ELISA Microtiter plate pre-coated with Brucellosis 

antigen was used to perform ELISA. Horseradish 

peroxidase (HRP) conjugate and other auxiliary 

reagents were used to detect Brucellosis antibody 

of goat and sheep in sera samples. The test was 

performed as per the protocol provided by the 

manufacturer. Serum samples (100 µl) were 

dispensed to each well of an ELISA plate pre-

coated with antigen, mixed with gentle tapping on 

the sides and incubated for 45 min at room 

temperature. The plates were hand-washed three 

times with wash buffer, and a peroxidase-labelled 

monoclonal anti-ruminant IgG conjugate (100 µl) 

diluted in dilution buffer (1:100) was added to each 

well and incubated for 30 min at room 

temperature. The plates were washed as above and 

100 µl of 3’, 3’, 5’, 5’ - tetra-methyl-benzidine 

(TMB) substrate was added and incubated for 10 

min in dark. The chromogenic reaction was 

stopped by adding 100 µl of stop solution, and the 

optical density (OD) values were read at 450 nm 

using a plate reader (Heales MB-530).  

 

The ELISA results were interpreted as the signal of 

the test sample as a proportion of the positive 

control. Samples with an OD450 value ≥ 0.38 was 

considered positive and sample with an OD450 

value < 0.38 was considered negative.  

 

3.  RESULTS AND DISCUSSION  

 

All the sera samples screened against Brucella 

antibodies were found negative by both RBT and 

ELISA. It indicated that the animals were not 

exposed to Brucella antigens; infective agents or 

vaccines. However, study in other districts also 

needs to be conducted. The seroprevalence in the 

goats were 2.4% in Bangladesh (Munsi et al. 

2021), 2.6 % to 3.3% in Nepal (Pandeya et al. 

2013; Gompo et al. 2021), 19.2% in Indonesia 

(Primatika et al. 2016) to as high as 28.17% in 

Ethiopia (Teshome, 2022) and 33.4% in Libya (Al-

Griw et al. 2017). On the contrary, the 

seroprevalence study conducted in selected areas 

of high-risk areas of Bhutan did not reveal 

seropositivity to Brucella antibody. However, 

study in other districts of the high-risk areas is 

required to conclude the status of seroprevalence 

of Brucellosis in goats. 

 

Brucellosis is a highly infectious zoonotic disease 

and humans get infection often by drinking raw 

milk from infected animals and also meat. Animal 

health workers, farmers, and abattoir workers are 

vulnerable to infection as they handle infected 

animals and aborted foetuses or placentae. 

Brucellosis has been an occupational risk for 

veterinarians, farmers and employees in the meat 

industries (Young 1995). Hence, human 

brucellosis can be best prevented by controlling the 

infection in animals. Brucellosis in cattle (B. 

abortus), sheep and goats (B. melitensis) and in 

swine (B. suis) are diseases listed in the World 

Organization for Animal Health (OIE) Terrestrial 

Animal Health Code and must be reported to the 

OIE. 
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Table 1: Sample area and sample size 

District Sub-district Village Breed No of sample Pool 

Chukha Lokchina Amalay Local 92 9 

  Sampheling Kortiline Local 33 3 

    Khaibatar Local 10 1 

    Gurungdara Local 9 1 

  Phuntsholing Toribari Local 48 6 

    Nayabasti Local 17 2 

    Khairayni Local 21 2 

    Balaytar Local 9 1 

    Chamkuna Local 15 1 

    Kami Dara Local 5 0 

    Sadumadu Local 15 1 

    Kamaydara Local 45 4 

    Sukigaon Local 25 2 

    Lowar Malbashey Local 23 2 

    Limbukha Local 22 2 

    Katarey Local 10 1 

      Total 399 38 

Sarpang Chuzagang Chaskhar Local 72 7 

    Yuling Local 32 3 

  Umling Dangling Local 19 2 

    Lingar Local 1 0 

    Rijook Local 25 2 

    Thongjazor Local 10 1 

  Taraythang Tashicholing Local 6 1 

    Yoezergang Local 30 3 

  Singye Yarphuling Local 3 0 

   Sangaythang Local 17 2 

    Labtsakha Local 26 3 

    Bunakha Local 5 0 

  Samtenling Samtenling Local 74 7 

  Gelephu Pelrithang Local 9 1 

    Namkhaling Local 29 3 

    Rabdeyling Local 10 1 

    Jampayling Local 24 2 

  Dekiling Yangchenphu Local 31 3 

    Trashiling Local 10 1 

    Dekiling Local 11 1 

    Mendrelgang Local 7 1 

    Dolomgang Local 15 1 

  Gakiling Kawaipani Local 10 1 

    Omchuna Local 27 3 

    Gakiling Local 47 5 

      Total 550 54 

Grand total    949 92 
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4. CONCLUSIONS & RECOMMENDATION 

 

Absence of Brucellosis in goats as revealed by this 

study conducted in two of the goats’ rearing 

districts of Bhutan is an assurance of food safety 

and occupational health safety. Goats are reared by 

marginal farmers where these animals are 

slaughtered in conventional method for home 

consumption or sale purpose. Slaughter process 

that involves significant carcass handling in 

conventional method unlike in machine operated 

slaughterhouse present higher risk of exposure to 

workers. Brucellosis is very important disease for 

livestock industry as well as to humans due to its 

high zoonotic potential. Hence, regular screening 

of the disease in animals is very essential. 

Screening of animals both at the entry point at the 

quarantine stations and also the animals within the 

country including small ruminants should be 

mandatory. Actual seroprevalence status in the 

goats in the high-risk districts will be known only 

after screening the representative population in 

other high-risk districts. Early detection of 

Brucellosis in animals and timely control helps 

prevent further spread in animals and also 

prevention of the disease in humans.  

 

Acknowledgements 

 

The authors are thankful to all the colleagues from 

regional offices and District Livestock Sector for 

supporting in sample collection from Sarpang and 

Chhukha districts. The authors are also thankful to 

the laboratory technicians who helped in testing 

samples.  

 

REFERENCES  

 
Al-Griw HH, Kraim ES, Farhat ME, Perrett LL and 

Whatmore AM. (2017). Evidence of ongoing 

Brucellosis in livestock animals in North West 

Libya. J Epidemiol GlobHealth 7(4):285–8;  

https://doi. org/10.1016/j.jegh.2017.09.001 

Blasco JM, Marín C, Jiménez de Bagués M, Barberán 

M, Hernández A and Molina L. (1994). 

Evaluation of allergic and serological tests for 

diagnosing Brucellamelitensis infection in sheep. 

Journal of Clin Microbiol. 32(8):1835–40. 

https://doi.org/10.1128/JCM.32.8.1835-1840.1994 

Corbel MJ. (2006). Brucellosis in humans and 

animals. Geneva, Switzerland: World Health 

Organization. 89 p. 

Gompo TR, Shah R, Tiwari I and Gurung YB. 

(2021). Sero-epidemiology and associated risk 

factors of brucellosis among sheep and goat 

population in the south western Nepal: a 

comparative study. BMC Veterinary Research 

17:132. 

https://doi.org/10.1186/s12917-021-02835-8 

Munsi MN, Akther S, Rahman MH, Hassan MZ, Ali 

MZ and Ershaduzzaman M. (2021). 

Seroprevalence of Brucellosis in goats in some 

selected areas of Bangladesh. Jrnl of Advanced 

Veterinary and Animal Research, 8(1):123-128. 

OIE. (2021). Terrestrial Animal Health Code. 

Chapter 8.4 

Pandeya YR, Joshi DD, Dhakal S, Ghimire L, 

Mahato BR, Chaulagain S, Satyal RC and Sah 

SK. (2013). Seroprevalence of brucellosis in 

different animal species of Kailali district, Nepal. 

Int J Infect Microbial 2(1);22-25. 

Primatika RA, Nugroho WS and Septana AI. (2016). 

Survey of Brucellosis in Goats Using Rose 

Bengal Test (RBT) and Complement Fixation 

Test (CFT) Methods in Gunungkidul District, 

Special Region of Yogyakarta, Indonesia. AIP 

Conference Proceedings 1755, 040006 (2016); 

https://doi.org/10.1063/1.4958481.Published  

Online: 21 July 2016 

Sherpa, Dawa. (2020). Status of Chevon Production 

in Samtse and Chukha Districts. 

https://www.researchgate.net/publication/3424368

10 accessed on 4/3/2022 

Teshome D, Sori T, Banti T, Kinfe G, Wieland B and 

Alemayehu G. (2022). Prevalence and risk factors 

of Brucella spp. in goats in Borana pastoral area, 

Southern Oromia, Ethiopia. Small Ruminant Rese

arch. 106594. 
https://doi.org/10.1016/j.smallrumres.2021.106594 

Tekle, M. Legesse, B.M. Edao, G. Ameni and 

G. Mamo. (2019). Isolation and identification of 

Brucella melitensis using bacteriological and 

molecular tools from aborted goats in the Afar 

region of north-eastern Ethiopia. BMC Microbiol. 

19 (1):1-6. 

Tosser-Klopp G, Bardou P, Bouchez O, Cabau C and 

Crooijmans R. (2014). Design and 

characterization of a 52K SNP chip for goats. 

PLoS ONE. 2014; 9: e86227. pmid:24465974 

Young EJ. (1995). An overview of human 
brucellosis. Clin Infect Dis 21:283-290. 


