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Introduction 
 

Brucellosis is one of the world’s major 

diseases. It is neglected zoonoses (WHO, 

2009) largely due to lack of public awareness 

and especially in pastoral and mixed crop-

livestock farming systems (McDermott and 

Arimi, 2002). Serological evidence suggest 

that brucellosis is highly endemic in the most 

part of India (Raju et al., 2004; Thavamathi,  

 

 

 

 

 

 

 

 

 

 

 

 

 

2006; Valarmathy et al., 2007 and Singh et 

al., 2013). Polding (1942) first reported the 

isolation of B. melitensis from goat in India. 

Subsequently, B. abortus was isolated from 

cases of abortion in Haryana (Mathur, 

1967).In small ruminants, most clinical 

infection is manifested as fertility-related 

issues. However, the most common symptoms 
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Brucellosis is a zoonosis known to be a major public health hazard of great economic 

importance globally. The present study was taken up to ascertain the seroprevalence of 

brucellosis in goats, sheep, and humans of Anand, districts of the Central Gujarat region. A 

total of 200 serum samples were collected from the goat and sheep of Anand district and 

subjected to different serological test i.e., Rose Bengal Plate test (RBPT), Standard Tube 

Agglutination Test (STAT) and Indirect ELISA to detect the Brucella antibody and also 

compared in terms of their sensitivity and specificity. 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. 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. In case of goats, the sensitivity of RBPT 

and STAT was 27.27 and 18.18 per cent while specificity was 97.82 and 100 per cent, 

respectively. An overall agreement of RBPT and STAT with I-ELISA was 66.00 and 

55.00 per cent, respectively. Thus, sensitivity of RBPT was more than STAT but 

specificity of RBPT and STAT was somewhat similar. In case of sheep, the sensitivity of 

RBPT and STAT was 28.95 and 15.78 per cent while specificity was 100 per cent for both 

test. An overall agreement of RBPT and STAT with I-ELISA was 73.00 and 68.00 per 

cent, respectively. Thus, sensitivity of RBPT was more than STAT but specificity of 

RBPT and STAT was similar. 
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are usually abortions during the trimester 

including retained placenta, weak offspring 

and metritis which may result in temporary 

infertility. Others include drop in milk 

production due to the infection of the udder. 

Rams experience orchitis and epididymitis. In 

addition, animals with polyarthritis have been 

observed in endemic flocks (Radostits, Gay, 

Hinchcliff, & Constable, 2006). 

Seropravelance studies from the backbone of 

epidemiology investigation and are used to 

identify herd infected with Brucella 

(Renukaradhya et al., 2002). The serological 

tests include Rose Bengal Plate Test, 

Complement Fixation Test, Serum 

Agglutination Test and Enzyme Linked 

Immunosorbent Assay (ELISA) test (Pal, 

2007). RBPT test has proven useful as a herd 

screening test and is highly sensitive 

(MacMillan, 1990). 

 

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. 

 

Results and Discussion 

 

Overall seroprevalence of brucellosis in 

small ruminants 

 

Among 200 sera samples of sheep and goat 

overall, 94 (47.00%) samples were found to 

be positive for brucellosis. 27 (13.50%) sera 

samples were positive by RBPT while 16 

(8.00%) by STAT and 93 (46.50%) by I-

ELISA, One RBPT positive goat serum 

sample were found to be negative by I-

ELISA. The seropositivity was the highest by 

I-ELISA, intermediate by RBPT and lowest 

by STAT (Table 1&2, Fig. 1) 

 

Comparative efficacy of serological tests 

 

Comparison of I-ELISA as compare to 

RBPT and STAT 

 

In the present study, overall seropositivity for 

Brucella antibodies was detected by RBPT, 

STAT and I-ELISA to compare their efficacy. 

Total 200 serum samples comprising of 100 

from goats and 100 from sheep, were tested 

for the presence of Brucella antibodies by 

RBPT, STAT and I-ELISA. Overall, 

comparison to 46.50% of seropositivity in I-

ELISA, 13.50% and 8.00% of the samples 

were found seropositive by RBPT and STAT, 

respectively. In goat, comparison to 55.00% 

of seropositivity in I-ELISA, 16.00% and 

10.00% of the samples were found 

seropositive by RBPT and STAT, 

respectively while in sheep comparison to 

38.00% of seropositivity in I-ELISA, 11.00% 
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and 6.00% of the samples were found 

seropositive by RBPT and STAT, 

respectively. Thus, I-ELISA detected highest 

seroprevalence than RBPT and STAT and 

RBPT detected more seroprevalence than 

STAT in both goats and sheep. 

 

Comparison of sensitivity and specificity of 

I-ELISA, RBPT and STAT 

 

Overall the sensitivity of RBPT and STAT 

was 27.95% and 17.20%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 99.06% and 100%, 

respectively. An overall agreement of RBPT 

and STAT with I-ELISA was 66.00% and 

61.50%, respectively (Table 4.8 and Figure 

4.13). Thus, sensitivity of RBPT was more 

than STAT but specificity of RBPT was little 

less then STAT. Thus, RBPT was more 

sensitive than STAT but specificity of both 

tests was more or less similar. Hence, I-

ELISA was a better serological test as 

compared to RBPT and STAT and it could be 

advocated for screening of small ruminants 

(Table 3 and Fig 2).  

 

In case of goat, the sensitivity of RBPT and 

STAT was 27.27% and 18.18%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 97.82% and 100%, 

respectively. Thus, sensitivity of RBPT was 

more than STAT but specificity of RBPT and 

STAT was somewhat similar. The overall 

agreement of RBPT and STAT with I-ELISA 

was 60.00% and 55.00%, respectively. Hence, 

I-ELISA was a better serological test as 

compared to RBPT and STAT and it could be 

advocated for screening of goats (Table 4 and 

Fig. 3). 
 

In case of sheep, the sensitivity of RBPT and 

STAT was 28.95% and 15.78%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 100% for both test. 

Thus, sensitivity of RBPT was more than 

STAT but specificity of RBPT and STAT was 

similar. An overall agreement of RBPT and 

STAT with I-ELISA was 73.00% and 

68.00%, respectively. Hence, I-ELISA was a 

better serological test as compared to RBPT 

and STAT and it could be advocated for 

screening of sheep (Table 5 and Fig. 4). 

Overall seroprevalence of brucellosis in small 

ruminants 
 

In the present study, the overall 

seroprevalence of brucellosis was 13.50%, 

8.00% and 46.50% in small ruminants by 

RBPT, STAT and I-ELISA, respectively 

(Table 1&2, Fig. 1) 
 

The finding of present study was similar with 

the finding of Tegeg net al.,(2016)who 

reported overallseroprevalencewas13% with 

RBPT in small ruminants. Similar result was 

also reported by Valarmathy et al., (2007) 

which was 13.80% by RBPT and 8.28% by 

STAT and Shadhu et al., (2015) who also 

reported the seroprevalence of 11.30% and 

11.10% by RBPT and STAT, respectively of 

small ruminants in Banaskantha district. In 

addition, Kumar et al., (2015) who found 7% 

seroprevalence by STAT in animals in and 

around Junagadh district of Gujarat state. In 

addition, Din et al., (2013) who reported 

13.33%, 11.33% and 9.33% by RBPT, SPAT 

and STAT, respectively which was more or 

less similar to the present study.  
 

Comparative efficacy of serological tests 
 

Overall, comparison to 46.50% of 

seropositivity in I-ELISA, 13.50% and 8.00% 

of the samples were found seropositive by 

RBPT and STAT, respectively. In goat, 

comparison to 55.00% of seropositivity in I-

ELISA, 16.00% and 10.00% of the samples 

were found seropositive by RBPT and STAT, 

respectively while in sheep comparison to 

38.00% of seropositivity in I-ELISA, 11.00% 

and 6.00% of the samples were found 

seropositive by RBPT and STAT, 

respectively. 
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Table.1 Overall seroprevalence of brucellosis in small ruminants (sheep and goats) 

 

Species Total number of sera tested No. of positive sera samples Percentage (%) 

Goats 100 56 56.00% 

Sheep 100 38 38.00% 

Total 200 94 47.00% 

 

Table.2 Overall sensitivity, specificity and agreement of RBPT and STAT by comparing with I-

ELISA (Gold Standard Test) for detection of Brucella antibodies in goats 

 

Serological Test I-ELISA Total Sensitivity 

(%) 

Specificity 

(%) 

Overall 

Agreement 

(%) 
Positive Negative 

RBPT Positive 15 1 16 27.27% 97.82% 60.00% 

Negative 40 45 85 

Total 55 46 100 

STAT Positive 10 0 10 18.18% 100% 55.00% 

Negative 45 45 90 

Total 55 45 100 

 

Table.3 Overall sensitivity, specificity and agreement of RBPT and STAT by comparing with I-

ELISA (Gold Standard Test) for detection of Brucella antibodies in small ruminants 

 

Serological Test I-ELISA Total Sensitivity 

(%) 

Specificity 

(%) 

Overall 

Agreement 

(%) 

Positive Negative 

RBPT Positive 26 1 27 27.95%  99.06%  66.00%  

Negative 67 106 173 

Total 93 107 200 

STAT Positive 16 0 16 17.20% 100% 61.50% 

Negative 77 107 184 

Total 93 107 200 
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Table.4 Overall sensitivity, specificity and agreement of RBPT and STAT by comparing with I-

ELISA (Gold Standard Test) for detection of Brucella antibodies in sheep 

 

Serological Test I-ELISA Total Sensitivity 

(%) 

Specificity 

(%) 

Overall 

Agreement 

(%) 
Positive Negative 

RBPT Positive 11 0 11 28.95% 100% 73.00% 

Negative 27 62 89 

Total 38 62 100 

STAT Positive 6 0 6 15.78% 100% 68.00% 

Negative 32 62 94 

Total 38 62 100 

 

 

 

Figure.1 Overall test wise seroprevalence of brucellosis in small ruminants (sheep and goats) 
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Figure.2 Overall sensitivity, specificity and agreement of RBPT and  

STAT by comparing with I-ELISA 

 

 
 

Figure.3 Overall sensitivity, specificity and agreement of RBPT and STAT by comparing with I-

ELISA (gold standard test) for detection of Brucella antibodies in goats 
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Figure.4 Overall sensitivity, specificity and agreement of RBPT and STAT by comparing with I-

ELISA (gold standard test) for detection of Brucella antibodies in sheep 

 

 
 

Table No. 2 Detection of Brucella antibodies by RBPT among goats and Sheep 

 

Species Total number of sera tested Various serological methods 

RBPT STAT I-ELISA 

Goats 100 16 (16.00%) 10 (10.00%) 55 (55.00%) 

Sheep 100 11 (11.00%) 6 (6.00%) 38 (38.00%) 

Total 200 27 (13.50%) 16 (8.00%) 93 (46.50%) 

 

In comparison to the present study similar 

seroprevalence was obtained by Din et al., 

(2013) who found (11.33%) and (7.66%) with 

RBPT and STAT, respectively in goats, 

similarly, Kotadiya, (2012) who found higher 

seropositivity of 11.38% by RBPT as 

compared to 9.44% by STAT in sheep. In 

addition Sonawaneet al., (2011) also observed 

higher seroprevalence of 15.60% by I-ELISA 

as compared to 5.92% by RBPT in sheep and 

goat from Rajasthan. 

 

In contrast, Rahman et al., (2011) in goats and 

sheep who found highest seroprevalence of 

brucellosis by RBPT followed by STAT and 

I-ELISA. Shome et al., (2006) in sheep and  

 

goats who found lower seropositivity of 

7.36% by I-ELISA as compared to 9.95% by 

RBPT from Rajasthan, Gujarat and 

Karnataka. These variations may be due to the 

ability of each test to detect different antibody 

classes. The variation results of different tests 

could be because of the various factors such 

as stage of infection, presence of false 

positive or negative animals and cross-

reacting organism beside many more. 
 

Comparison of I-ELISA as compare to 

RBPT and STAT 

 

Overall sensitivity, specificity and agreement 

of RBPT and STAT by comparing with I-



Int.J.Curr.Microbiol.App.Sci (2017) 6(5): 2090-2099 

2097 

 

ELISA (Gold Standard Test) for detection of 

Brucella antibodies in small ruminants 

 

Overall the sensitivity of RBPT and STAT 

was 27.95% and 17.20%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 99.06% and 100%, 

respectively. An overall agreement of RBPT 

and STAT with I-ELISA was 66.00% and 

61.50%, respectively (Table 3 and Figure 2). 

 

Similar results was obtained by Tayshete, 

(2001) who found specificity of RBPT and 

STAT was 100 % but in contrast to present 

study sensitivity of RBPT and STAT was 

71.42% which was higher to present study, 

considering I-ELISA as a gold standard test in 

small ruminants. In addition Al-Gardia et al., 

(2011) who noted similar the specificity of 

commercial RBPT was 99.06% but in contrast 

to present study sensitivity of RBPT was 

89.04% which was higher than present study.  

 

In contrast, Coelho et al., (2008) who found 

higher sensitivity 97.6% and lower specificity 

77.6% values of RBT in small-ruminant. 

Similarly Abdel-Khalek et al., (2012) who 

recorded higher sensitivity 92.9% for RBT 

and 90.7% for TAT while lower specificity 

83% for RBT and 71.4% for TAT. 

 

Overall sensitivity, specificity and agreement 

of RBPT and STAT by comparing with I-

ELISA for detection of Brucella antibodies in 

goats 

 

In case of goat, the sensitivity of RBPT and 

STAT was 27.27% and 18.18%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 97.82% and 100%, 

respectively. The overall agreement of RBPT 

and STAT with I-ELISA was 60.00% and 

55.00%, respectively (Table 4 and Fig.3) 

 

Barbudhe et al., (1994) obtained lower the 

relative sensitivity and similar specificity to 

be of 42.85% and 100.00% for RBPT, 

respectively and lower the relative sensitivity 

and relative similar specificity to be of 

28.57% and 94.17% for STAT in goats when 

CFT was considered as gold standard test 

which was somewhat similar with present 

finding. 

 

Sharma et al., (2006) recorded the sensitivity 

(67.85%) which was higher than present study 

and specificity (99.51%) which was similar to 

present study of RBPT in goat of Mehsana 

and Patan. district of Gujarat when compared 

with dot-ELISA. Similarly Ekgatat et al., 

(2010) who found higher diagnostic 

sensitivity (99.2%) which was higher than 

present study and diagnostic specificity 

(100%) which was similar to present study of 

RBT in goat.  

 

In addition Reddy et al., (2014) found higher 

relative sensitivity (54.16%) of RBPT and 

higher relative sensitivity (66.66%) of STAT 

while similar specificity (100%) for both 

tests, considering I-ELISA as a gold standard 

test in goat of the Karnataka. 

 

Overall sensitivity, specificity and agreement 

of RBPT and STAT by comparing with I-

ELISA for detection of Brucella antibodies in 

sheep 

 

In case of sheep, the sensitivity of RBPT and 

STAT was 28.95% and 15.78%, respectively, 

considering I-ELISA as a gold standard test 

while specificity was 100% for both test. 

Thus, sensitivity of RBPT was more than 

STAT but specificity of RBPT and STAT was 

similar. An overall agreement of RBPT and 

STAT with I-ELISA was 73.00% and 

68.00%, respectively (Table 5 and Fig. 4). 

 

Hoverer, Kotadiya, (2012) who recorded 

higher the sensitivity of RBPT (65.83%) and 

STAT (62.02%) while similar the specificity 

(100%) for both the tests, considering I-
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ELISA as a gold standard test in sheep 

although found similar results that RBPT was 

more sensitive than STAT but specificity was 

similar for both tests.  

 

In contrast, Kotadiya, (2012) in sheep, who 

found overall agreement of RBPT and STAT 

with I-ELISA were 93.78% and 91.25%, 

respectively which was relative higher than 

present study. Similarly, Shadhu et al., (2015) 

who found overall agreement of RBPT and 

STAT with I-ELISA was 92.50% and 92.30% 

in small ruminants which was higher than 

present study. 

 

However in view of cost consideration, 

feasibility and reliability as field diagnostic 

test RBPT has been found to be much 

cheaper, easier and convenient to perform 

than ELISA.  
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