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Abstract 
The present study was carried out on ovines of four administrative blocks of Ganderbal i.e., Lar, 

Ganderbal, Wakura and Kangan from May 2016 to July 2017. A multi-stage simple random sampling 

technique was used to determine sample size. The total sample size as calculated turned out to be 223 

sheep. Samples of blood in clot activator tubes were collected and serum was harvested. The 

Microagglutination test (MAT) was performed in 96-well U-shaped microplates. The overall prevalence 

of ovine brucellosis was 35.87%. Prevalence was non-significantly higher in females (37.82%) having 

1.99 times greater odds than males (23.33%). Age-wise prevalence was significantly higher in sheep >2 

years of age. The sheep aged >2 years had 2.35 times greater odds (80.6/34.21) of having a higher 

prevalence of brucellosis than sheep aged < 2 years. The results of this study suggest a high prevalence of 

ovine brucellosis in this region, whose economic effect has not been investigated till date. 
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1. Introduction 

Small ruminants play a pivotal role in rural economy in developing countries like India. Their 

importance in income generation and households’ social and financial security becomes 

evident by its substantial contribution of around ₹ 24,000 million annually to the rural 

economy and ₹ 80,000 million to national economy of India [1]. Their importance is even 

greater in hill and mountain areas like Jammu and Kashmir where it provides means of 

sustainable production and food security [2].  

Brucellosis in sheep is a serious problem in many parts of the world particularly in developing 

countries where the disease is prevalent but vaccination is not practiced. Prevalence rate of 

1.2-2.6% has been reported by various authors from different parts of the world [3], however in 

India 6.3-7.9% has been reported [4, 5]. Brucellosis may cause considerable economic losses in 

small and marginal farmers of Jammu and Kashmir.  

Screening for Brucellosis in sheep like most species is done using serological tests viz., Rose 

Bengal plate agglutination test, microagglutination test and enzyme linked immunosorbent 

assays however the presence of pathogen in host is confirmed by polymerase chain reaction [6,7] 

as isolation of Brucella species require biosecurity level 2 laboratories.  

In places where brucellosis is endemic, humans can get infected via contact with infected 

animals or consumption of their products, mostly milk and milk products especially cheese 

made from unpasteurized milk of sheep and goats [8]. Some specific occupational groups 

including farm workers, veterinarians, ranchers, and meat packing employees are considered at 

higher risk [9]. Jammu and Kashmir is one of the highest mutton consuming states of India and 

hence the chances of zoonosis are higher as compared to other parts of India. However no 

systemic study has been conducted regarding prevalence of ovine brucellosis in J & K. 

Brucellosis is emerging as a serious concern in last few years in J & K as has been reported by 

several unpublished outbreaks and a non-systemic study [4]. Keeping in view, the above facts, 

the present study was conducted to assess the current status of ovine brucellosis in one of the 

important sheep rearing areas of the valley i.e. Ganderbal district, using Microagglutination 

test.  
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2. Materials and Methods 

2.1 Study design 

The present study was carried out in Ganderbal district of 

Kashmir valley from May 2016 to July 2017. Animals were 

selected randomly from four administrative blocks of 

Ganderbal i.e., Lar, Ganderbal, Wakura and Kangan, the 

number of animals selected from each block being 

proportionate to percentage of ovine population they hold. For 

determining prevalence a multi-stage simple random sampling 

technique was used with single animal as the epidemiological 

unit of concern, to draw a simple random sample from ovines 

of Ganderbal district. 

The total sample size was calculated as described by 

Thrushfield [10]. The sample size was based on the following 

parameters: 95.0% level of confidence, ±5% desired level of 

precision and the expected prevalence of ovine brucellosis of 

6.5 % [4]. By using the following formula: 

n= Z2×p(1-p)/d2 

Where: n = required sample size p = expected prevalence (25 

%) d = desired absolute precision (5%) and for 95% 

confidence interval Z will be taken as 1.96, the sample size 

required to determine the prevalence was 203 animals. A 

correction fraction of 10% was included to account for the 

effect of randomness and representativeness in multistage 

sampling strategy [10]. Thus, total sample size of 223 was 

selected for prevalence study. 

 

2.2 Collection of samples 

Samples of blood in clot activator tubes were collected from 

selected animals. The samples were immediately transported 

on ice packs to the laboratory. The serum was harvested from 

clot activator tubes. A total of 223 serum samples were 

collected from 23 small ruminant farms of the Ganderbal 

district. (Table 1). The sheep breed reared in the region is 

indigenously developed Kashmir merino (cross of delaine 

merino and local Poonchi, Gadddi and Bhakerwal). The 

animals are reared intensively in winter months and 

transhumance takes places in months of June to October. 

 
Table 1: Number of samples collected from various Blocks. 

 

S. No. Block Serum samples No. of farms 

1. Ganderbal 83 8 

2. Lar 66 6 

3. Zazna 28 4 

4. Kangan 46 5 

 

2.3 Serological diagnosis 

The Microagglutination test (MAT) was performed with a 

commercial Brucella plain antigen as described previously 
[11], in 96-well U-shaped microplates. Serial two-fold dilutions 

of the sera were made in saline from 1:10 and to 1:1280. The 

MAT was performed by incubating the sera at 37 ℃ for 24 

hours. Appropriate positive and negative serum controls were 

used for all tests as well as for controls. Dilutions of sera from 

1:5 to 1:640 were made directly in micro titer plates and 

antibody titers of ≥1:20 in MAT were considered infective 

(Fig. 1). 

 

 
 

Fig 1: Serial dilution in micro plates (U-Bottom). 

 

2.4 Statistical Analysis 

The categorical data were presented as frequency and/or 

percentage. Chi square test was used for comparisons between 

binary outcome and binary explanatory variable. The 

prevalence was compared between two sexes and three age 

groups. For all statistical procedures a value of P <0.05 was 

considered significant. 

 

 

3. Results 

A total of 223 sera samples were screened by MAT for 

prevalence of ovine brucellosis. The age of the screened sheep 

ranged from one to 8 years. Out of 223 sheep, 30 were male 

and 193 were female. The overall prevalence of ovine 

brucellosis 35.87% (80/223), being non-significantly higher in 

females (37.82%) than males (23.33%) (Table 2). Female 

sheep had 1.99 times greater odds (60.83/30.43) of having a 

higher prevalence of brucellosis than male sheep. 
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Table 2: Prevalence of brucellosis in male and female sheep. 
 

Sex Brucellosis positive Brucellosis negative Total Odds  

Male sheep 7 (23.33) 23 (76.67) 30 (100) 7/23=30.43 

p=0.49 Female sheep 73 (37.82) 120 (62.18) 193 (100) 73/120=60.83 

Total 80 (35.87) 143 (64.13) 223 (100)  

The numbers in parenthesis represent row percentages

 

The prevalence was significantly higher in sheep aged > 2 years of 

age (Table 3). The sheep aged > 2 years had 2.35 times greater odds 

(80.6/34.21) of having a higher prevalence of brucellosis than sheep 

aged < 2 years. 

 

Table 3: Prevalence of brucellosis in different age groups of sheep. 
 

Age Brucellosis positive Brucellosis negative Total Odds  

≤ 2years 26 (25.49) 76 (74.51) 102(100) 26/76=34.21 
 

p=0.031 
> 2 years 54 (44.63) 67 (55.37) 121 (100) 54/67=80.60 

Total 80 (35.87) 143 (64.13) 223 (100)  

The numbers in parenthesis represent row percentages

 

4. Discussion 

Rose Bengal plate agglutination test (RBPT) is the commonly 

employed method for diagnosis of brucellosis in animals. 

However RBPT cannot differentiate between infective and 

non-infective titers. So MAT was employed in the current 

study for determining the prevalence of brucellosis in sheep. 

Antibody titers of ≥1:20 in MAT are infective and it is less 

time consuming and requires less antigen and serum than the 

Standard Agglutination Test [11] (Fig. 2).  

 

 
 

Fig 2: Agglutination in micro plate (U-Bottom). 

 

To our best knowledge, this is the first systemic study to 

describe prevalence of ovine brucellosis in Kashmir valley, so 

the required sample size was calculated by using standard 

epidemiological method. The sample size of this study meant 

that we selected a random sample of 223 from an infinite 

population of sheep, and determined that 10% of subjects had 

the factor of interest; we were 95% confident that between 5% 

and 15% of subjects in the population had the factor of 

interest. The prevalence of ovine brucellosis in this study was 

much higher than the expected, and we suggest that 

brucellosis in sheep of this region occurs frequently, without 

noticeable clinical symptoms. The earlier literature indicates a 

low prevalence of 6.5% brucellosis in sheep of Kashmir 

valley [4]. The prevalence of ovine brucellosis varies in 

different studies and is hard to compare due to differences in 

the examined sample size and study design. We believe that 

the findings of this study are true representative of sheep in 

this region because the sample size was calculated by 

standard method. 

Agreeing to findings of present study, Kumar et al., [12] also 

reported incidence of sheep brucellosis was 50% in Punjab 

and 32.73% in Rajasthan. Also Hawari [13] screened 620 sheep 

sera from 15 flocks and 145 goats sera from 5 flocks and 

reported true prevalence of Brucella seropositive in sheep was 

21.1% and in goats was 24.6%.However, contrasting to 

findings of present study, Sharma et al., [14] studied 

seroprevalence of brucellosis in sheep from the Mehsana and 

Patan districts of Gujarat, India and reported a lower 

prevalence rate of 20.45% in Mehsana district and 10.41% in 

Patan district. Suryawanshi et al., [15] also reported a 

prevalence rate 7.32% which also was lower than present 

study. This could be attributed to practice of raising sheep in 
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highland communal pastures during summer months which 

provides a platform for spread of brucellosis in sheep of 

various flocks. Agreeing to this finding Mekonnen et al., [16] 

opined that as brucellosis is contagious in nature sharing 

grazing land and drinking water facilitates transmission of the 

disease. Another study by Mir et al., [2] also reported a 

contrastingly lower overall prevalence of 10.23% by RBPT 

and 8.83% by STAT of brucellosis in Changra goats.  

Among various risk factors studied, communal pastures, large 

flock size, high stocking density, sharing water facilities, age 

> 2 yrs, addition of new animals, contact with other sheep 

flocks and lending lambs during breeding season have been 

found to be associated with spread of brucellosis in sheep [17, 

18]. However, in this preliminary study these risk factors were 

not taken into consideration except age and sex and it was 

found that age and not sex may be an important risk factor for 

ovine brucellosis in Kashmir valley.  

Abdallah et al., [19] investigated potential individual risk 

factors for brucellosis in sheep and found that with exception 

of age none of the other individual or management risk factors 

had an effect on the occurrence of brucellosis in sheep which 

was in agreement with findings of present study. Also 

agreeing with results of present study, Sulima et al., [20] 

reported that seroprevalence of brucellosis was highest in 2-3 

years (27.9%) age group followed by more than 3 years 

(19.2%) and less in 1-2 years (14.2%) age group. In contrast 

Akhter et al. [21] opined that numerous risk factors, such as: 

age, sex, breed, lactation number, herd size and living 

conditions might determine the seroprevalence of brucellosis 

in animals, however none of these risk factors was 

significantly (p<0.05) associated with brucellosis in sheep. 

Agab [22] and Wadood et al., [23] also concluded that although 

age was potentially not a significant risk factor that could 

probably influence the epidemiology of brucellosis in 

animals, although they did observe significant statistical 

differences in seroprevalences among various age groups and 

the antibody titre against brucellosis appeared to be lower in 

younger animals than in adults.  

 

5. Conclusion 

The results of present study suggest a much higher prevalence 

of ovine brucellosis in this region of valley than what was 

expected as per current literature. Females and animals more 

than 2 years appeared more susceptible. Microagglutination 

test is an easy and reliable test for determining seroprevalence 

of brucellosis in sheep. Lastly, the economic effect of ovine 

brucellosis has not been investigated in this region till date 

and may be taken into consideration in future studies.  

 

6. Acknowledgements 

The authors thankfully acknowledge SKUAST-Kashmir for 

research grant, Sheep Husbandry Department-Kashmir and 

Division of Veterinary Pathology, SKUAST-K for their kind 

cooperation. 

 

7. References 

1. Sen AR, Santra A, Karim SA. Carcass yield, composition 

and meat quality attributes of sheep and goat under semi-

arid conditions. Meat Science. 2004; 66:757-763. 

2. Mir MS, Khan HM, Wani SA, Baba OK, Sofi AH, 

Maryiam A et al. Seroprevalence of brucellosis in 

unvaccinated Chanthangi goat flocks in cold arid desert 

of Ladakh. National seminar on “Future Challenges and 

Opportunities to improve Health and Production of Small 

Ruminants” and Annual Conference of ISSGPU, Dec. 

22-23, CIRG, Makhdoom, Farah-281 122 (Mathura) UP., 

[Abst.RDHM-C32: 166], 2012. 

3. Bertu WJ, Ajogi I, Bale JOO, Kwaga JKP, Ocholi RA. 

Sero-epidemiology of brucellosis in small ruminants in 

Plateau State, Nigeria. African Journal of Microbiology 

Research. 2010; 4(19):1935-1938. 

4. Lone IM, Baba MA, Shah MM, Iqbal A, Sakina A. 

Seroprevalence of brucellosis in sheep of organized and 

unorganized sector of Kashmir valley. Veterinary World. 

2013; 6(8):530-533. 

5. Kushwaha N, Rajora VS, Mohan A, Upadhyay AK, 

Kumar A. Comparison of serological tests for detection 

of Brucella antibodies in cattle of an organized dairy 

farm. Indian Journal of Animal Research. 2016; 50(1):69-

74. 

6. Godfroid J, Scholz HC, Barbier T, Nicolas C, Wattiau P, 

Fretin. Brucellosis at the animal/ecosystem/human 

interface at the beginning of the 21st century. Preventive 

Veterinary Medicine. 2011; 102:118-131. 

7. Malik RUI, Mohinder PG, Pritam KS, Gursimran F, Hari 

MS, Tawheed AS. Comparative evaluation of indirect 

enzyme linked immunosorbent assay, Rose Bengal plate 

test, microagglutination test, and polymerase chain 

reaction for diagnosis of brucellosis in buffaloes. Turkish 

Journal of Veterinary and Animal Sciences. 2013; 

37(3):306. 

8. Whatmore AM. Current understanding of the genetic 

diversity of Brucella, an expanding genus of zoonotic 

pathogens. Infection, Genetics and Evolution. 2009; 

9:1168-1184. 

9. Tabak F, Hakko E, Mete B, Ozaras R, Mert A, Ozturk R. 

Is family screening necessary in brucellosis? Infection. 

2008; 36:575-577. 

10. Thrushfield M. Agreement between tests. In Veterinary 

Epidemiology. Third edition Blackwell Science Ltd, 

2005. 

11. Park SH, Lee YH, Chu H, Hwang SD, Choi HY, Park 

MY. Application of the microagglutination test for 

serologic diagnosis of human brucellosis. Osong Public 

Health and Research Perspectives. 2012; 3(1):19-23. 

12. Kumar P, Singh DK, Barbuddhe SB. Serological 

evidence of brucellosis in sheep and goats. Indian Journal 

of Animal Sciences. 1997; 67(3):180-182. 

13. Hawari AD. Epidemiological Studies, Seroprevalence 

and some risk factors of brucellosis in Sheep and Goats 

in the South Province of West Bank. Asian Journal of 

Animal and Veterinary Advances. 2012; 7:535-539. 

14. Sharma VK, Savalia CV, Selvam DT, Darekar SD. 

Seroprevalence of caprine and ovine brucellosis in 

Mehsana and Patan districts of Gujarat. Intas Polivet. 

2006; 7(2):316-318. 

15. Suryawanshi SN, Tembhurne PA, Gohain S, Ingle VC. 

Prevalence of Brucella antibodies in sheep and goats in 

Maharashtra. The Indian Research Journal of Extension. 

2014; 14(4):75-77. 

16. Mekonnen H, Kalayou S, Kyule M. Serological survey of 

bovine brucellosis in Barka and Arado breeds (Bos 

indicus) of Western Tigray. Ethiopia Preventive 

Veterinary Medicine. 2010; 94:28-35. 

17. Al-Majali AM, Majokb AA, Amarin NM, Al-Rawashdeh 

OF. Prevalence of, and risk factors for, brucellosis in 

Awassi sheep in Southern Jordan. Small Ruminant 

Research. 2007; 73:300-303. 

18. Tun TN, Tharavichitkul P, Kreausukon K, Tenhagen B. 

Bovine brucellosis in dairy cattle in Yangon, Myanmar. 



 

~ 540 ~ 

Journal of Entomology and Zoology Studies 
 

In Proceedings: 15th Congress of the Federation of Asian 

Veterinary Associations FAVA-OIE Joint Symposium on 

emerging diseases, Bangkok, Thailand. 2007, 263-264. 

19. Abdallah AA, Elfadil AAM, Elsanosi EM, Shuaib YA. 

Seroprevalence and risk factors of brucellosis in Sheep in 

North Kordofan State Sudan. IOSR Journal of 

Agriculture and Veterinary Science. 2015; 8(1):31-39. 

20. Sulima M, Venkataraman KS, Rishikesavan R. 

Seroprevalence of brucellosis in different age groups of 

sheep and goats. Indian Journal of Field Veterinarians. 

2010; 6(2):25-26. 

21. Akhter L, Islam MA, Das S, Khatun MM, Islam MA. 

Seroprevalence of brucellosis and its associated risk 

factors in Sheep and Goat in the farms and slaughter 

house in Mymensingh, Bangladesh. Microbes and Health. 

2014; 3(1):25-28. 

22. Agab H. Clinical signs of animal brucellosis in Eastern 

Sudan. Revue d'elevage et de medecine veterinaire des 

pays tropicaux. 1997; 50(2):97-98.  

23. Wadood F, Ahmad M, Khan A, Gul ST, Rehman N. 

Seroprevalence of Brucellosis in Horses in and around 

Faisalabad. Pakistan Veterinary Journal. 2009; 29(4):196-

198.  


