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Introduction 
 

Sheep and goat are an important species of 

livestock for India and play a vital role in the 

rural economy of India. They not only 

provide food security, employment and 

manure but also have great social value 

(Chopade et al., 2010).  

 

 

 

 

 

 

 

 

 

 

 

 

Brucellosis is considered to be the most 

important disease due to its economic impact 

it has an adverse effect on total animal protein 

supplies and severe health hazard to human 

(Al-Talafhah et al., 2003). It is a contagious 

disease caused by bacteria of genus Brucella 

(Scholz et al., 2010; Seleem et al., 2010). In 

India, B. melitensis biotype 1 was isolated in 

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. 

Indirect enzyme linked immunosorbent assay (I-ELISA) were employed for detecting the 

brucella and Brucella melitensis antibodies from animals and humans. They were also 

compared in terms of their sensitivity and specificity. A total 325 sera samples including 

100 from goats, 100 from sheep, and 125 from human beings collected from the Anand 

district. Out of 325 sera samples tested, overall seroprevalence was 93 (46.50%) while 

species wise incidence was found to be 55 (55.00%) and 38 (38.00%) among goats and 

sheep, respectively. Out of 93 (46.50%) seropositive samples 65 (32.50%) were positive 

for Brucella melitensis comprising 46 goats and 19 sheep sera samples by I-ELISA. 

Seroprevalence of Brucella melitensis among sheep was 19.00%while among goat was 

46.00% by I- ELISA. In case of sex wise seroprevalence of Brucella melitensis in male 

was 17.00% while in female was 48.00% by I-ELISA, respectively in small ruminants. In 

goats, sex wise seroprevalence of Brucella melitensis in male was 24.00% while in female 

68.00% by I- ELISA. In sheep, sex wise seroprevalence of Brucella melitensis in male was 

10.00% while 28.00 % by I- ELISA in female. In humans, taluka wise seroprevalence of 

brucellosis was 12.50, 33.33, 16.66, 14.28, 33.33 and 37.50 per cent by I-ELISA in 

Umreth, Anand, Khambhat, Tarapur, Anklav and Sojitra, respectively and none of samples 

were positive from Petlad and Borsad taluka of Anand district. In humans, occupation wise 

seroprevalence of brucellosis was 2 (14.28%), 7 (35.00%), 3 (7.31%) and 3 (6.00%) by I-

ELISA among veterinary officers, para veterinarians, other staff related with animal 

husbandry activities and patient with unknown origin pyrexia respectively. 
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the states of Karnataka, Andhra Pradesh, 

Maharashtra and Gujarat. B. melitensis 

biotypes1 and 3 in Haryana (Hemashettar et 

al., 1987). Farmers, veterinary surgeons and 

employees of the meat packing business have 

an occupational risk for brucellosis (Lopes et 

al., 2010). There are about 500,000 new 

human cases of brucellosis caused by 

Brucella melitensis reported annually 

worldwide which is making it the common 

estzoonosis (Seleem et al., 2010). Brucellosis 

in sheep and goat is characterized by abortion, 

stillbirths, retention of placenta and 

reproductive failure. Free grazing and 

movement with frequent mixing of flocks of 

sheep and goats are the main mode of disease 

transmission resulting in high prevalence and 

wide distribution of brucellosis in these 

animals in India (Smith and Kadri, 2005). B. 

melitensis is the main etiological agent of 

brucellosis in small ruminants. It is also the 

main agent responsible for human brucellosis, 

called as Malta fever (Alvarez et al., 2011). B. 

melitensis is the major cause of abortion in 

goats and sheep in many countries including 

India. The infection is wide spread in India 

(Kapur and Grewal, 1974; Sreemannarayana, 

1980; Ghosh and Verma, 1985). 

 

Materials and Methods 

 

The study was conducted to detect brucella 

antibodies for 325 sera samples comprising 

goat sera (100), sheep sera (100), veterinary 

officer (14), paraveterinarians (20), other staff 

related with animal husbandry activities (41) 

and human patient with unknown origin 

pyrexia (50) collected from various areas of 

Anand district, under aseptic precautions. 

These sera samples were tested for brucella 

antibodies using I-ELISA.  

 

Brucella antibody test kit for I-ELISA was 

procured from Project Directorate on Animal 

Disease Monitoring and Surveillance 

(PD_ADMAS), Bangaluru and Brucella 

melitensis antibody test kit for I-ELISA was 

procured fromSpain INGEZIM Brucella 

Small Ruminantsi-ELISA. 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 

 

The overall seroprevalence of brucellosis in 

animals (goats and sheep) was 93 (46.50%) 

while species wise incidence was found to be 

55 (55.00%) and 38 (38.00%) among goats 

and sheep, respectively. Out of 93 (46.50%) 

seropositive samples 65 (32.50%) were 

positive for Brucella melitensis comprising 46 

goats and 19 sheep sera samples by I-ELISA 

(Fig. 1, 2 and 3; Table 1). 

 

In case of sex wise seroprevalence of Brucella 

melitensis in male was 17.00 per cent while in 

case of female was 48.00 per cent by I-

ELISA, respectively in small ruminants. In 

goats, sex wise seroprevalence of Brucella 

melitensis in male was 24.00 per cent while in 

female 68.00 per cent by I- ELISA. In sheep, 

sex wise seroprevalence of Brucella 

melitensis in male was 10.00 per cent while 

28.00 per cent by I- ELISA in female (Fig. 4).  

 

The findings of the present study seem to be 

in contrast with findings of Agasthya et al., 

(2012) who showed 3.6% seroprevalence by 

I-ELISA in Karnataka. In addition, Verma 

(2013) who recorded 25 (13.5%) samples 

were found to be seropositive for B. 

melitensis by dot-ELISA which was also 

lower then present finding. 
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Seroprevalence of brucellosis in humans 

 

In human beings overall seroprevalence was 

12.00% by I-ELISA and none of sample 

positive by RBPT and STAT. In humans 

taluka wise seroprevalence of brucellosis was 

12.50%, 33.33%, 16.66%, 14.28%, 33.33% 

and 37.50% by I-ELISA in Umreth, Anand, 

Khambhat, Tarapur, Anklav, Sojitra, 

respectively and none of samples positive in 

Petlad and Borsad taluka of Anand district 

(Fig. 6 and table 2). In comparison to the 

present study similar seroprevalence was 

obtained by Tayshette (2001) who found 

13.51% with dot-ELISA. In addition, Also 

Hussain et al., (2008) recorded 

seroprevalence of 11 percent by ELISA in 

Pakistan. Similarly, Magee (1980) who found 

10.71% seroprevalence of brucellosis by I-

ELISA. 

 

Table.1 Seroprevalence of Brucella melitensis by I-ELISA 
 

Species Sex No. of 

sera 

samples 

tested 

Serological tests 

I-ELISA 

(Brucella spp.) 

I-ELISA 

(B. melitsnsis) 

No. of samples 

positive 

(%) No. of samples 

positive 

(%) 

Goat Male 50 17 34% 12 24% 

Female 50 38 76% 34 68% 

Total 100 55 55% 46 46% 

Sheep Male 50 11 22% 5 10% 

Female 50 27 54% 14 28% 

Total 100 38 38% 19 19% 

Total male 100 28 28% 17 17% 

Female 100 65 65% 48 48% 

Total 200 93 46.50% 65 32.50% 

 

Table.2 Detection of Brucella IgG antibodies by I-ELISA in human beings 

 

Sr. No Name of 

Taluka 

Sample collection 

place 

Number of 

samples tested 

Number of 

Positive samples 

Percentage 

1. Umreth Umreth 8 1 12.5% 

2. Anand Chikhodara 9 3 33.33% 

3. Khambhat Khambhat 12 2 16.66% 

4. Tarapur Bhudhej 7 1 14.28% 

5. Ankalav Ankalav 6 2 33.33% 

6. Petalad Petalad 12 -  

7. Sojitra Dabhov 8 3 37.50% 

8. Borsad Borsad 13 -  

 75 12 16.00% 

9.Patient with unknown origin pyrexia 

associated with animwal husbandry 

activities 

50 3 6.00% 

Total 125 15 12.00% 
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Table.3 Occupations wise seroprevalence of brucellosis in humans 

 

Sr. No Occupational 

categories 

Number of 

samples 

tested 

Number of 

Positive 

samples 

Percentage 

1. Veterinary 

officers 

14 2 14.28% 

2. Para veterinarians 20 7 35.00% 

3. Other staff 

related with 

animal husbandry 

41 3 7.31% 

4. Patient had 

unknown origin 

pyrexia 

50 3 6.00% 

Total 125 15 12.00% 

 

Fig.1 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 100More than 54%- Positive, below 

54% - Negative and 54% - To be re-samples 
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Fig.3 Species wise overall seroprevalence of Brucella melitensis in small ruminants 

 

 
 

Fig.2 Microtitre plate showing the results of I-ELISA for detection of Brucella melitensis 

antibodies. C+ (Positive control), C- (Negative control) and 

rest of the well: field serum samples 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Positive Index (IP) = OD 450 sample / OD 450 C+) X 100 IP more than 25% must be considered as positive and 

lower than 25% considered as negative 
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Fig.4 Sex wise seroprevalence of Brucella melitensis in small ruminants 

 

 
 

Fig.5 Microtitre plate showing the results of I-ELISA for detection of Brucella IgG antibodies 

from humans. C+ (Positive control), C- (Negative control) and  

Rest of the well: Field serum samples 

 

 
Positive negative value (P/N value) = OD 450 Sample / Od 450 Negative (P/N value more than 2.1 – positive, < 1.5 

– negative and 1.5 to < 2.1 – Suspectable 

C+ 

C- 

+ 

- 
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Fig.6 Taluka wise seroprevalence of brucellosis in humans of Anand district 

 

 
 

Fig.7 Occupations wise seroprevalence of brucellosis in humans of Anand district 

 

 
 

In contrast to be present study higher 

seroprevalence was obtained by Kalorey et 

al., (2000) who found 9.67% with RBPT as 

well as STAT. Similarly, Mohanty et al., 

(2000) who reported seroprevalence of 

brucellosis was 17 (8.94 %) and 13 (6.84 %) 

by RBPT and STAT. In addition, Kalla et al., 

(2001) 91.6% by RBPT in Rajasthan. In 
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addition, Dimitrov et al., (2004) who 

observed 24.81% seropositivity by STAT. 

Similarly, Hussain et al., (2008) recorded 

seroprevalence was 14 per cent by RBPT in 

Pakistan. However, Otlu et al., (2007) who 

also observed 13, 14.22 and 17.88 per cent by 

RBPT, SAT and ELISA respectively. 

Similarly Mukhtar and Kokab (2008) found 

21.7 per cent seroprevalence for anti - 

Brucella IgG by ELISA. 
 

Occupations wise seroprevalence of 

brucellosis in humans  

 

In humans occupation wise seroprevalence of 

brucellosis was 2 (14.28%), 7 (35.00%), 3 

(7.31%) and 3 (6.00%) by I-ELISA in 

veterinary officers, pera veterinarians, other 

staff related with animal husbandry and 

Patient had unknown origin pyrexia 

respectively (Table 3 and Figure 7). 

 

Compared with present study lower 

seroprevalence was obtained by Shalmali et 

al.,(2012) who found 6.60% seroprevalence 

in Himachal Pradesh and in addition who also 

recorded prevalence in para veterinary staff 

(8.33%), veterinarians (7.14%), livestock 

owners (5.71%). Similarly Pathak et al., 

(2014) who recorded 4.96% were 

seroprevalence from cases of pyrexia of 

unknown origin (PUO) and occupationally 

exposed individuals by IgG ELISA. 

 

The variation in results of different tests could 

be because of the various factors such as 

occupation and stage of infection. 
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