
International Journal of Agriculture Sciences 
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 30, 2017 

 || Bioinfo Publications || 4412 

 

  

 

Research Article 

SEROPREVALENCE OF BRUCELLOSIS IN SMALL RUMINANTS OF ANAND DISTRICT OF GUJARAT BY VARIOUS 
SEROLOGICAL METHODS  

 

PADHER R.R.*1, NAYAK J.B.1, ROY ASHISH2, BHANDERI B.B.2, PARMAR B.C.1 AND MISTRY U.P.1 
1Department of Veterinary Public Health, College of Veterinary Science and Animal Husbandry, Anand Agricultural University, Anand, 388001 , Gujarat, India 
2Department of Veterinary Microbiology, College of Veterinary Science and Animal Husbandry, Anand Agricultural University, Anand, 388001, Gujarat, India 
*Corresponding Author:  Email-radhapadher@gmail.com 

 

Received: April 18, 2017; Revised: June 04, 2017; Accepted: June 05, 2017; Published: June 30, 2017  
 

Citation: Padher R.R., et al., (2017) Seroprevalence of Brucellosis in Small Ruminants of Anand District of Gujarat by Various Serological Methods. International Journal 
of Agriculture Sciences, ISSN: 0975-3710 & E-ISSN: 0975-9107, Volume 9, Issue 30, pp.-4412-4415. 

Copyright: Copyright©2017 Padher R.R., et al., This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited. 

Academic Editor / Reviewer: Das Hemen, Md. Shafiullah Parvej, M Anudeep Reddy, Meena Das, Kurunchi C. Divya, Sujatha Singh, P. Kaur  

Introduction 
Brucellosis is one of the major zoonosis and cause economic losses in sheep and 
goat farming [1]. It is caused by bacteria of the genus Brucella and is reported 
throughout world. In female the symptoms like abortion, infertility, retained 
placenta, endometritis and in male produced orchitis and infection of the 
accessory sex glands [2]. Brucellosis is a zoonosis disease with a worldwide 
distribution that is important in public health [3]. It has been reported in different 
countries of the Asia including the India [4]. The contact with infected animals and 
the consumption of unpasteurized infected dairy products transmit the infection to 
humans [5, 6]. Abortion and retention of placenta are the most important sign of 
brucellosis and economic losses in ovine and caprine. Free grazing and 
movement with frequent mixing of flocks of sheep and goats are the main mode of 
disease transmission and resulting in high prevalence and wide distribution of 
brucellosis in India [7]. The objective of this study was to determine the 
seroprevalence of brucellosis in small ruminants, and also to create public 
awareness towards the zoonotic importance of the disease. 
 
Materials and Methods 
The study was conducted to detect brucella antibodies for 200 sera samples 
comprising goat sera (100) and sheep sera (100) collected from various areas of 
Anand district, under aseptic precautions. These sera samples were tested for 
brucella antibodies using RBPT, STAT, and I-ELISA for detecting brucella 
antibodies from serum. Rose Bengal Plate Test was carried out by using rose 
Bengal plate test antigen. Using B. abortus agglutinating antigen carried out 
standard tube agglutination test. Both antigens were procured from Indian

 
Veterinary Research Institute, Izatnagar. Indirect enzyme linked immunosorbent 
assay was carried out by using the smooth lipopolysaccharide (S-LPS) I-ELISA 
kits (for sheep and goat sera) procured from ICAR-National Institute of Veterinary 
Epidemiology and Disease Informatics (ICAR-NIVEDI) Bengaluru. The samples 
were collected in vacutainer with serum clot activator and transported to the 
departmental P. G. research laboratory on icebox for further processing and 
serological analysis. The vacutainer was kept in upright position at room 
temperature for about 2 hr. Then the tubes were centrifuged at 3000 rpm for 10 
minutes to facilitate separation of serum, which was collected in a screw capped 
plastic vials. The sera were stored at -20ºC till subjected to I-ELISA [8-15]. 
 
Results and Discussion  
Seroprevalence of Brucellosis in Goats 
In present study, seroprevalence of brucellosis among goat was 16.00%, 10% and 
55% by RBPT, STAT and I- ELISA, respectively [Table-1], [Fig-1, 2, 3, and 4]. The 
finding of the current study was in agreement with the finding of Din et al., (2013)  
[16] who found 13.33% and 9.33% with RBPT and STAT in goat. Similarly 
Valarmathy et al., (2007) who found 14.55%, 9.85% and 30.04% in goats by 
RBPT, STAT and I-ELISA respectively [17]. In addition, Sulima et al., (2010) who 
reported 17.68% and 16.02% in goat by RBT and STAT respectively [18]. In 
addition, Bertu et al. (2010) who reported 17.68% in goat by RBT. Similarly 
Ebrahim et al. (2014) who reported 13.9% in goat by RBT. Sharma et al. (2015) 
who found 34.2% in goat by I-ELISA from Jammu which was somewhat similar to 
the present study [19].  In comparison to the present study higher seroprevalence 
of brucellosis with finding of Salama et al., (2011) who recorded 29.30% and 27% 
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Abstract- The present study was taken up to ascertain the seroprevalence of brucellosis in small ruminants of Anand, districts of the C entral Gujarat region. A total of 
200 serum samples were collected from the goat and sheep of Anand district and subjected to diffe rent serological test i.e., Rose Bengal Plate test (RBPT), Standard 
Tube Agglutination Test (STAT) and Indirect ELISA to detect the brucella antibody. A total 200 sera sample including 100 from goats and 100 from sheep collected from 
the Anand district. Among 200 sera samples of sheep and goats, 94 (47.00%) samples were found to be positive. 93 sera samples were positive by I -ELISA, 27 by 
RBPT while 16 by STAT. One RBPT positive goat serum sample was found to be negative by I -ELISA. While species wise incidence was found to be 55 (55.00%) and 
38 (38.00%) among goats and sheep, respectively. Fifty six goat sera samples were found to be sero-positive, out of which 55 samples were found to be positive by I-
ELISA while 16 by RBPT and 10 by STAT. Among 38 sera samples of sheep found to be positive by I-ELISA while 11 by RBPT and 6 by STAT. Seroprevalence of 
brucellosis among goat was 16.00%, 10.00% and 55.00% higher than the sheep was 11.00%, 6.00% and 38.00% by RBPT, STAT and I - ELISA respectively. In small 
ruminantes sex wise seroprevalence was higher in female to be 18%, 13% and 65% then male 9%, 3% and 28% by RBPT, STAT and I -ELISA (Brucella spp.), 
respectively. 
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in ewes by RBT and SAT, respectively of Egypt [20]. In addition, Bertu et al. 
(2010) who reported 16.02% in goat by STAT [14]. Similarly, Kaltungo (2013) who 
got 25.80% in goat by RBPT [21]. Sharma et al. (2015) who find 21.40% in goat 
by STAT from Jammu which were higher than the present finding. In comparison 
to the present study lower seroprevalence of brucellosis with finding of Tayshete 
(2001) who recorded 4.00%, 2.85% and 2.85% with I-ELISA, RBPT and STAT, 
respectively, in the goats of North Gujarat [22]. In addition, Rahman et al., (2011) 
who found 3.15% in goats by I-ELISA in five different districts viz. Bagerhat, 
Bogra, Gaibangha, Mymensingh and Sirajgonj of Bangladesh [23]. Similarly, Raju 

et al., (2005) who found 18.79% in goat by dot-ELISA and Bertu et al. (2010) who 
reported 24.86% by I-ELISA which was lower than present study [24].  In addition  
Reddy et al., (2014) who found 5.15% by RBPT, 6.34% by STAT, 9.52% by I-
ELISA and 7.14% by Dot-ELISA in goats of the Karnataka, which was in contrast 
to present finding [25]. Moreover, the different species of animals can respond 
differently towards brucella infection. Alternatively, the immunoglobulins of the 
different species might have different reactivities in the test used for diagnosing 
brucellosis. These aspects are required to be thoroughly investigated under both 
controlled as well as natural conditions using a large number of serum samples. 

 
Table-1 Seroprevalence of brucellosis in goats by various serological methods 

Species Sex No. of sera 
samples tested 

RBPT STAT I-ELISA 

No. of samples 
positive 

(%) No. of samples 
positive 

(%) No. of samples 
positive 

(%) 
 

Goat Male 50 5 10.00% 2 4.00% 17 34.00% 

Female 50 11 22.00% 8 16.00% 38 76.00% 

Total  100 16 16.00% 10 10.00% 55 55.00% 

 

 
Fig-1 Rose Bengal Plate Test (RBPT) for detection of Brucella antibodies 

Negative reaction=Homogenous mixture without any clumps. Positive 
Reaction = Definite clumping 

 

 
Fig-2 Serum Tube Agglutination Test (STAT) for the detection of Brucella 

antibodies. Tube No. 1, 2 = Positive reaction, Tube No. 3, 4 = Negative 
reaction and Tube C = Control 

 

 
Fig-3 Microtitre plate showing the results of I-ELISA for detection of Brucella 
antibodies. C+ (Positive control), C- (Negative control) and Rest of the well: 
Field serum samples. 
Percent positive = (OD value of test serum/ OD value of positive control) x 
100 More than 54%- Positive, Below 54% - Negative and 54% - To be re-
samples. 

 
Fig-4 Seroprevalence of Brucellosis in Goats by various serological 

methods 
 
Seroprevalence of Brucellosis in Sheep 
Seroprevalence of brucellosis among sheep was 11.00%, 6.00%, 38.00% by 
RBPT, STAT and I- ELISA, respectively [Table-2] and [Fig-5]. 
The finding of the current study was in agreement with the finding of Raju et al., 
(2005) who found 12.00%, 11.20% and 20.00% with RBPT, EDTA-STAT and dot- 
ELISA respectively. In addition Sharma et al., (2006) who found 15.22% in sheep 
of Mehsana and Patan district of Gujarat by RBPT [26]. Similarly Al-Talafhah et 
al., (2003) who reported 14.30% by RBT in Awassi sheep flocks of Northern 
Jordan [9]. In addition, Al-Mariri et al., (2011) who got 60.00% in unvaccinated 
Syrian female sheep [8]. In comparison to the present study higher 
seroprevalence was obtained by Awandkar et al., (2012) who observed 28.1% 
and 23.8% with  RBPT and STAT, respectively in Decani sheep and Azmi, (2012) 
who also reported 21.1% in sheep of west bank by serially testing with RBPT and 
SAT [12]. In addition Onoja et al., (2008) who found 76% in a sheep flock of Zaria 
by serially testing with RBPT and SAT and Al-Mariri et al., (2011) who got 66% 
and 64% in unvaccinated Syrian female sheep by RBT and SAT, respectively [27]. 
Hawari (2012) who found 18.5% in sheep by RBT which was higher 
seroprevalence to present finding [28]. 
In comparison to the present study lower result was obtained by Sharma et al. 
(2015) who recorded 2.50%, and 15.50% with RBPT and I-ELISA, respectively 
from Jammu. In addition Al-Talafhah et al., (2003) who reported 7.2% by ELISA in 
Awassi sheep flocks of Northern Jordan and  Tayshete, (2001) who got 8.00%, 
4.00%, 3.00% and 3.50% in the sheep of North Gujarat by dot-ELISA, I-ELISA, 
RBPT and STAT, respectively [29]. In addition Rahman et al., (2011) who found 
3.75%, 2.50%, and 1.25% by RBT, SAT and I-ELISA, respectively in sheep.  
 
Epidemiology of Brucellosis 
Species Wise Seroprevalence of Brucellosis 
Seroprevalence of brucellosis among goat was 16.00%, 10.00% and 55.00% 
higher than the sheep was 11.00%, 6.00% and 38.00% by RBPT, STAT and I- 
ELISA respectively, in present study which were similar to the findings of Jarikre et 
al. (2015) 10.3% for goats were positive using RBPT but 3.00% in sheep by RBPT 
which was contrast to present finding[30]. In addition Rahman et al. (2011) who + 

- 

+ 

- 
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found 5.83%, 4.17% and 2.50% seroprevalence of brucellosis in goats which was 
higher than sheep 3.75%, 2.50% and 1.25% by RBT, SAT and I-ELISA, 
respectively which was lower prevalence percentage but similar with present 
finding. Similarly, Dubad et al. (2015) who reported lower seroprevalence in sheep 
8.85% (27/305) than goats 10.52% (10/95), respectively by RBPT [31].  
The findings of the present study seems to be in contrast with findings of Andreani 

et al. (1982) who recorded 7.2% in sheep and 5.3% in goats by using SAT [10]. 
Shome et al., (2006) who found higher seroprevalence of brucellosis in sheep 
(13.41% and 8.23%) than in goats (8.27% and 4.43%) by RBPT and STAT, 
respectively [32]. This difference could be due to differences in the sample size, 
species of animal and the tests used. It is possible that this is due to variations in 
animal management and production systems. 

 
Table-2 Seroprevalence of brucellosis in sheep by various serological methods 

Species Sex No. of sera 
samples tested 

RBPT STAT I-ELISA 

No. of samples 
positive 

(%) No. of samples 
positive 

(%) No. of samples 
positive 

(%) 

Sheep Male 50 4 8.00% 1 2.00% 11 22.00% 

Female 50 7 14.00% 5 10.00% 27 54.00% 

Total 100 11 11.00% 6 6.00% 38 38.00% 

 

 
Fig-5 Seroprevalence of Brucellosis in sheep by various serological 

methods 
 

Sex Wise Seroprevalence of Brucellosis 
In small ruminantes sex wise seroprevalence was higher in female to be 18%, 
13% and 65% then male 9%, 3% and 28% by RBPT, STAT and I-ELISA (Brucella 
spp.), respectively. 
The results of present study seems to be similar with the finding of Din et al. 
(2013) who recorded sex-wise prevalence of brucellosis in male goats was 
10.66%, 8.0% and 6.66% by RBPT, SPAT and STAT, respectively; while in 
females it was 16.0%, 14.66% and 12.0% by RBPT, SPAT and STAT respectively. 
In addition Kotadiya (2012) who recorded lower seroprevalence of brucellosis of 
17.07%, 8.54% and 9.65% in male than 18.46%, 10.98% and 12.21% in female by 
I-ELISA, RBPT and STAT, respectively [33]. Similarly Valarmathy et al. (2007) 
reported overall prevalence of brucellosis was higher in females (36.92%) than in 
males (12.21%). In addition, Awandkar et al. (2012) who found higher 
seroprevalence in female (27.69%) than in Male (26.66%) by RBPT and STAT. 
Erythritol, a sugar alcohol synthesized in the ungulate placenta and stimulates the 
growth of virulent strains of brucella organisms, has been credited with the 
preferential localization of the bacteria within the placenta of ruminants. 
In comparison to the present study slight lower seroprevalence was in female 
(3.84%) than the male (2.00%) of Black Bengal goat with I-ELISA by Rahman et 
al., (2012). In addition  Bekele et al., (2011)  [13] who observed higher prevalence 
of brucellosis in female of small ruminants (1.8%) than male of small ruminants 
(1.2%) by RBPT and Dabassa et al., (2013) who found non-significant small 
ruminant brucellosis higher in female (2.10%) than male (0.68%) [15]. In addition 
Onoja et al., (2008) who reported higher prevalence rate of brucellosis in ewe 
(69.2%) than ram (0.8%). In addition Bekele et al. (2011) observed 1.8% 
prevalence in female a bit higher than 1.2% in males by RBPT. Similarly Teshale 
et al. (2006) observed similar prevalence of brucellosis in female and male of both 
ovine and caprine species. 9.7 % females and 8.9 % males were positive by I-
ELISA. In comparison to the present study slight higher seroprevalence was in 
female 12 (69.2 %) higher then male 1 (0.8%) with RBPT and STAT by Onoja et 
al. (2008). Similarly, Awandkar et al. (2012) found seroprevalence higher in female 
(27.69%) than in Male (26.66%) by RBPT and STAT [11].  
In goats, seroprevalence of brucellosis was slight higher in female was 22.00%, 
16.00% and 76.00% as compared to male of about 10%, 4.00% and  34% by 

RBPT, STAT, and I-ELISA (Brucella spp.) respectively.  
Similar result obtained by Hawari (2012) who reported seroprevalence was 19.7% 
in female and 17.4% in male of goats by RBPT.  In addition, Kaltungo (2013) 
reported prevalence in bucks was 32.3%, and 17.5% in does using RBPT, 
respectively. Kotadiya (2012) who reported 8.54% and 9.65% in male than 
10.98% and 12.21% in female by RBPT and STAT, respectively in sheep. Din et 
al. (2013) who recorded sex-wise prevalence of brucellosis in male goats was 
recorded as 10.66% and 6.66% by RBPT and STAT, respectively; while in 
females it was 16.0% and 12.0% by RBPT and STAT respectively. 
But contrast result was obtained by Kotadiya (2012) who recorded lower 
seroprevalence of brucellosis of 17.07%, in male than 18.46% in female by I-
ELISA. In sheep, seroprevalence of brucellosis was slight higher in female was 
14.00%, 10.00% and 54.00% as compared to male of about 8.00%, 2.00% and 
22.00% by RBPT, STAT and I-ELISA, respectively.  
Similar result obtained by Hawari (2012) who found seroprevalence was 17.2% in 
female and 12% in male of sheep by RBPT. In adition Kotadiya (2012) who 
reported seroprevalence of brucellosis was 8.54% and 9.65% in male than 
10.98% and 12.21% in female by RBPT and STAT, respectively.  
But contrast result was obtained by Teshale et al. (2006) who observed lower 
seroprevalence of brucellosis was 9.7 % females and 8.9 % males positive by I-
ELISA in female and male of both ovine and caprine species. In addition, Priya et 
al. (2010) who found seroprevalence in female (6.1% and 4.7%) than males (3.9% 
and 2.6%) by RBPT and STAT, respectively in caprine [34]. Similarly, Ferede et al. 
(2011) who reported brucellosis higher in females (0.4%) than males (0%) by 
RBPT [35]. In addition, Rahman et al. (2012) who reported brucellosis in female 
sheep (3.41%) was higher than male (3.33%) by I-ELISA [36]. Kotadiya (2012) 
who reported seroprevalence of brucellosis of 17.07% in male and 18.46% in 
female by I-ELISA. 

 
Conclusions 
On the basis of the present study, we conclude that seroprevalence of brucellosis 
was prevalent in small ruminants of the study area. Seroprevalence of brucellosis 
was significantly more frequent in goats as compared to sheep.  I-ELISA was a 
better serological test as compared to RBPT and STAT in the sense of sensitivity, 
specificity, and rapidity and it could be advocated for screening of brucellosis in 
sheep and goats. 
 
Acknowledgement / Funding  
The authors are highly thankful to the Dean, College of Veterinary Science and 
Animal Husbandry, Anand for financial assistance and research facilities to 
conduct this research work and also thankful to Dr. Snehal Patel, Deputy Director 
of Animal Husbandry, Annand district for kind support. 
 
Abbreviations 
RBPR- Rose Bengal Plate Test 
I-ELISA- Indirect enzyme linked immunosorbent assay 
STAT- Standard Tube Agglutination Test 
S-LPS - Smooth lipopolysaccharide 
 



International Journal of Agriculture Sciences 
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 30, 2017 

 || Bioinfo Publications || 4415 

 

Seroprevalence of Brucellosis in Small Ruminants of Anand District of Gujarat by Various Serological Methods  
 
Author Contributions: all author equally contributed 
 
Conflicts of Interest: None declared 
 
References 
[1] Alton G. G. (1982) An introduction to caprine brucellosis [Brucella 

melitensis]. In Proceedings. International Conference on Goat Production 
and Disease (USA). pp. 431-432. 

[2] Mustafa Y., Farhat N.A. and Khalid H. (2011) Prevalence of brucellosis in 
sheep and goats. Science International (Lahore). 23, 211-212. 

[3] Coelho A., Coelho A. C., Roboredo M. and Rodrigue S J. A. (2007)  Prev 
Vet Med, 82(3), 291-301. 

[4] Ghodasara S. N., Roy A. and Bhanderi B. B. (2010) Veterinary World, 3(2), 
61-64. 

[5] Pepin M., Russo P. and Pardon P. (1997) Rev Sci Tech Off Int Epiz, 16(2), 
415-25. 

[6] OIE (2012) Manual of Diagnostic Tests and Vaccines for Terrestrial 
Animals, Chapter 2.7.2.Caprine and ovine brucellosis (excluding Brucella 
ovis). 

[7] Smith H. L. and Kadri S. M. (2005) Indian J Med Res., 122(5), 375-84. 
[8] Al-Mariri A., Ramadan L. and Akel R. (2011) Tropical animal health and 

production, 43(4), 865-870. 
[9] Al-Talafhah A. H., Lafi S. Q. and Al-Tarazi Y. (2003) Preventive veterinary 

medicine, 60(4), 297-306. 
[10] Andreani E., Prosperi S., Salim A. H. and Arush A. M. (1982) Review of 

Livestock and Veterinary Medicine of Tropical Countries, 35(4), 329. 
[11] Awandkar S.P., Gosavi P.P., Khode N.V., Jadhav S.G., Mendhe M.S., 

Kulkarni M.B. and Sardar V.M. (2012) Indian Veterinary Journal, 89(6), 30. 
[12] Azmi D. H. (2012) Asian journal of Animal and Veterinary Advances, 7(6), 

535-539. 
[13] Bekele M., Mohammed H., Tefera M. and Tolosa T. (2011) Tropical animal 

health and production, 43(4), 893-898. 
[14] Bertu W.J., Ajogi I., Bale J. O. O., Kwaga J. K. P. and Ocholi R. A. (2010) 

African Journal of Microbiology Research, 4(19), 1935-1938. 
[15] Dabassa G., Tefera M. and Addis M. (2013) Asian J Animal Sci, 7, 14-21. 
[16] Din A. M. U., Khan S. A., Ahmad I., Rind R., Hussain T., Shahid M. and 

Ahmed S. (2013) J. Anim. Plant Sci, 23(1), 113-118. 
[17] Valarmathy K., Kumar M., Singh J. L. and Ananda B. V. (2007) J. Vet. 

Public Health, 5(1), 45-47. 
[18] Sulima M. and Venkataraman K. S. (2010) Tamilnadu Journal of Veterinary 

and Animal Sciences, 6(4), 191-192. 
[19] Sharma P., Kotwal S., Singh M. and Sharma H. (2015) Indian Vet. J., 92(8), 

73 – 75. 
[20] Salama M. A. H., Khaled A. A. E., Hany M. H. and Ibrahim G. (2011) 

African Journal of Microbiology Research, 5(23), 3976-3980. 
[21] Kaltungo B.Y., Saidu S. N. A., Sackey A. K. B. and Kazeem H. M. (2013) 

ISRN veterinary science, 1-6. 
[22] Tayshete S. R. (2001) Seroprevalence of brucellosis in North Gujarat. (M. 

V. Sc. thesis submitted to S. D. A. University, S. K. Nagar, Gujarat).  
[23] Rahman M. S., Faruk M. O., Her M., Kim J. Y., Kang S. I., & Jung S. C. 

(2011) Veterinarni Medicina, 56(8), 379-385. 
[24] Raju S., Raut C., Kolhe R. P. and Zade N. N. (2005) Royal Veterinary 

Journal of India, 1(1), 21-24 
[25] Reddy D. A., Kumari G., Rajagunalan, S., Singh, D. K., Kumar A. and 

Kumar P. (2014) Veterinary World. 7(3), 182-188. 
[26] Sharma V. K., Savalia C. V., Selvam D. T. and Darekar S. D. (2006) Intas 

Polivet, 7(2), 316-318. 
[27] Onoja I. I., Ajani A. J., Mshelia W. P., Andrew A., Ogunkoya A. B., Achi C. 

R. and Sambo K. W. (2008) Sokoto Journal of Veterinary Sciences, 7(2), 
49-57. 

[28] Hawari A. D. (2012) Asian Journal of Animal and Veterinary Advances, 
7(6), 535-539. 

[29] Teshale S., Muhie Y., Dagne A. and Kidanemariam A. (2006) Revue Med. 

Vet, 157(11), 557. 
[30] Jarikre T. A., Emikpe B. O., Folitse R. D., Odoom T. K., Fuseini A. and 

Shaibu E. (2015) Bulgarian Journal of Veterinary Medicine, 18(1), 49-55. 
[31] Dubad A. B., Baluka S. A., Kaneene J. B. and Kaneene J. B. (2015) 

Advance Tropical Medicine and Public Health International, 5(3), 62-76. 
[32] Shome R., Shome B. R., Deivanai M., Desai G. S., Patil S. S., Bhure S. K. 

and Prabhudas K. (2006) Indian J. Comp. Microbiol. Immunol. Infect. Dis,. 
27(1), 13-15. 

[33] Kotadiya A. J. (2012) Serological, cultural and molecular detection of 
brucella infection of sheep in Gujarat. M. V. Sc. thesis submitted to 
Sardarkrushinagar Dantiwada Agriculture University, Sardarkrushinagar, 
Gujarat. 

[34] Priya P.M., Baburaj N.K., Kiran N. and Rajan S. (2010) Journal of 
Advanced Laboratory Research in Biology, 1(2), 131-134. 

[35] Ferede Y., Mengesha D. and Mekonen G. (2011) Ethiopian Veterinary 
Journal, 15(2), 35-44. 

[36] Rahman M. S., Rahaman M. N., Islam M. T., Sarker R. R., Sarker M. A. S., 
Sarabontuhura M., Chakrabartty Akther, A. L. and Uddin M. J. (2012) 
Progress. Agric, 23(1/2), 25–32. 

 
 
 


