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The present cross sectional study was carried out to assess the current status and epidemiology of 
brucellosis in organized cattle and buffaloes. A stratified random sampling approach was used to 
select the sample size. In the first strata, villages were selected followed by selection of dairy farms 
in the second strata. A total of 39 villages were selected using survey tool box and from these 
selected villages 1203 animals (575 cattle and 628 buffaloes) were screened for anti–brucella 
antibodies using indirect Enzyme Linked Immuno–sorbent Assay (I–ELISA) from December 2010 
to March 2012. In the study population, an overall sero–prevalence of brucellosis was observed as 
21.36%. Statistically significant (p<0.01) differences in prevalence of brucellosis among cattle 
(28.17%) and buffaloes (15.12%) and with respect to sex (Male, 1.81% and Female 28.69%) were 
observed. The sero–prevalence of brucellosis was significantly (p<0.01) higher in animals with 
history of abortion than that of (21.70%) without such histories (23.01%). 
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INTRODUCTION  
Brucellosis is an important bacterial zoonosis caused by 
different species of genus Brucella. The genus Brucella has been 
classified into several species on the basis of preference of each 
species to its natural host that also serves its reservoir (Quinn 
et al., 1994). Bovine brucellosis is mainly caused by Brucella 
abortus (B. abortus) and less frequently by B. melitensis (OIE, 
2008). Brucellosis is transmitted by direct or indirect contact 
with infected materials like aborted fetuses, after births, 
infected animals, and oral route serves as the main portal of 
entry of this agent (Quinn et al., 1994). Brucellosis is endemic in 
most parts of the world especially the developing world 
including India and poses a serious public health threat (Kumar 
et al., 2009; Dhama et al., 2013) and leads to significant 
economic losses (Tiwari et al., 2013). The disease in animals is 
characterized by abortion in last trimester of pregnancy, 
retention of after births, decreased milk production and 
infertility in females and orchitis in males (Radostitis et al., 
2000; OIE, 2008). Semen used for artificial insemination from 
infected bulls has a great potential of spreading the disease 
(Eshetu et al., 2005).  

In India, the disease is showing an upward trend and there 
has been a staggering increase in the prevalence and incidence 
of the disease. The changing husbandry practices from 
traditional to modern livestock rearing, coupled with stocking 
of more number of animals per unit area have resulted in spatial 
clustering of both the infection and the disease. The situation is 
further complicated by unrestricted movement of animals, 
desperate sale of positive animals, ban on cow slaughter due to 

religious reasons and lack of strict brucellosis control strategy. 
Serological evidence suggests that brucellosis is highly endemic 
in most parts of India (Mehra et al., 2000; Sandhu et al., 2001; 
Shringi et al., 2002; Sarumathi et al., 2003; Mahato et al., 2004; 
Singh et al., 2004; Mittal et al., 2005; Kumar et al., 2009). The 
sero–prevalence of brucellosis in cattle ranged from 0.3% in 
Himachal Pradesh (Renukaradhya et al., 2002) to 56.2% in 
Assam (Chakraborty et al., 2000). In the states of Uttar Pradesh 
and Delhi Sharma et al. (1979) carried out sero–epidemiological 
investigation on brucellosis and reported a sero–positivity of 
6.37 % in cattle and 4.9 % in buffaloes. The variation could be 
due to use of non random sampling techniques (Dhand et al., 
2005). Most of these studies have used purposive or 
convenience sampling methods (Dhand et al., 2005) and all the 
information generated from these surveys cannot be generalized 
to the target population. Moreover, these studies have used 
conventional tests for detection of anti–brucella antibodies in 
serum. The present study was, therefore, carried out to study 
the current status and epidemiology of brucellosis in organized 
cattle and buffaloes using indirect enzyme linked 
immunosorbent assay. 
 
MATERIALS AND METHODS  
Study Area  
Punjab is the north–western state of India bordering with 
Pakistan on the west and situated between the 29.30° N to 
32.32° N latitude and 73.55° E to 76.50°E longitude. 
Approximately 70% of human population lives in villages and 
agriculture is the main occupation. Murrah and Niliravi breeds 
of buffaloes and cross bred Holstein Frisian cattle are mostly 

Sero–Epidemiology of Brucellosis in Organized Cattle and Buffaloes in 
Punjab (India)  
 

  

mailto:malikrayees@gmail.com
mailto:malik_rayees@yahoo.com


Advances in Animal and Veterinary Sciences. 1 (3S): 5 – 8  
Special Issue – 3 (Epidemiology and Animal Disease Investigations) 
http://www.nexusacademicpublishers.com/journal/4 

 

Islam et al (2013). Sero–Epidemiology of Brucellosis in Organized Cattle and Buffaloes 
6 
 

ISSN: 2307–8316 (Online); ISSN: 2309–3331 (Print) 

reared in this region. The Murrah buffalo breed is also called the 
black gold of this region.   
Study Animals 
The study was conducted on organized cattle and buffaloes. 
Holstein Frisian cattle and Murrah buffaloes were the breeds 
studied. Murrah breed of buffalo is jet black in colour and has 
short curved horns. 
Design of the Study 
The cross–sectional study was carried out from December, 2010 
to March, 2012. Indirect Enzyme Linked Immunosorbent Assay 
(I–ELISA) and questionnaire were used to evaluate the sero–
prevalence of brucellosis and host factors associated with the 
occurrence of brucellosis respectively. Host factors studied 
were species, breed, age, sex and history of abortion.        
Determination of Sample Size  
A stratified random sampling approach was used to select the 
sample size. In the first strata villages were selected followed by 
selection of dairy farms. A total of 39 villages were selected 
using survey tool box and from each village an organized dairy 
farm was selected using table of random numbers. A sample 
size of 1203 animals was selected using Win episcope –2 (95% 
confidence level, and ± 5% desired level of accuracy).  
Sample Collection 
Blood samples were aseptically collected from the selected 1203 
(575 cattle and 628 buffaloes) animals by jugular vein–
puncture. About 5–10 ml of blood was collected in plain tubes 
without any anticoagulant. The blood samples were kept on ice 
immediately and until transported to laboratory. Serum was 
separated from clotted blood by centrifugation at 3000 rpm for 
5 minutes and stored at – 20ºC till further use.   
Serological Testing 
Indirect –Enzyme Linked Immuno–Sorbent Assay (I–
ELISA) 
The test was performed as per the manufacturer’s protocol 
(Bionote, Korea). All the reagents of the kit and serum samples 
were brought to room temperature. Working dilutions of the 
reagents were prepared as per instructions of the manufacturer. 
Test samples were diluted 1:50 with sample diluent and 100µl of 
each diluted sample was transferred to a well in the micro–titre 
plate. Controls were run using 100µl of undiluted strong 
positive, weak positive and negative control into the designated 
wells. Mixing of plate contents was ensured by incubating the 
plate for 5 minutes in an orbital shaker followed by incubation 
of plate at 37 ºC for one hour. After incubation the contents 
were discarded and the plate was washed five times with the 
wash buffer (PBS–Tween20). The plate was blot dried and 
100µl of diluted enzyme conjugate was transferred to each well 
and incubated for 30 minutes. The contents of the plate were 
discarded followed by washing with wash buffer five times. 
After blot drying the plate, 100µl of ready to use substrate was 
transferred to each well followed by incubation for 15 minutes 
at room temperature. The reaction was stopped by addition of 
100µl of stopping solution (1N sulphuric acid) to each well and 
absorbance of the wells was read at 450nm along with the 
reference wavelength of 620nm. The optical density (OD) 
values were used to calculate the percent positivity as shown in 
the equation. The test sera were categorised as positive or 
negative based upon the percent positivity value. Samples 
having percent positivity value 25 or above (%P ≥ 25) were 
categorised as positive and below 25 as. 
Statistical Analysis 
Data from laboratory test and signalment of each animal were 
stored in excel spread sheet. The data were analyzed using Chi 
Square (χ2) test and Fisher’s exact test, wherever needed. 
 
 

RESULTS  
Sero–prevalence of brucellosis in the Punjab state was 
estimated on the basis of results obtained by I–ELISA. An 
overall sero–prevalence of 21.36% (257/1203) of brucellosis was 
observed in the study population. Species, age, sex and history 
of abortion were the host factors studied. The prevalence of 
brucellosis among cattle and buffaloes was 28.17% (162/575) 
and 15.12% (95/628), respectively and the differences observed 
were statistically significant (p<0.01). Statistically significant 
(p<0.01) differences with respect to susceptibility to infection 
were also observed among male (1.81%, 1/55) and female 
(28.69%, 256/1148) animals in the present study (table 1). 
 

Table 1: Species, Sex and age wise Prevalence of Brucellosis 
S. No  Tested Positive % Positive 

Species 
Cattle 575 162 28.17 
Buffaloes 628 95 15.12 

Sex 
Male 55 1 1.81 
Female 1148 256 22.29 

Age 
< 3 451 39 8.64 
3 – 7 525 141 26.85 
> 7 227 77 39.92 

Over all ser–prevalence, 257/1203 = 21.36% 

  
Another host factor studied was the age of the animals. The 
prevalence of brucellosis was higher in animals of age >7years 
(39.92%, 77/227), followed by animals in the age groups of 3–7 
years (26.85%, 141/525) and least in animals of <3 years (8.64%, 
39/451) of age (table 1). The differences in the prevalence of the 
disease among these three age groups were statistically 
significant (p<0.01), with animals in the age group of >7 years 
being the most susceptible. 

With regard to history of abortion male animals and 
animals up to two years of age were excluded from the data so 
as to avoid bias. Of the remaining animals, 11.13% (91/817) were 
having history of abortion. Of these aborted animals, 75.82% 
(69/91) were sero–positive. The sero–prevalence of brucellosis 
was significantly (p<0.01) higher in animals with a history of 
abortion than in those (21.70%, 158/728) without such histories 
(23.01%, 188/817). Out of the total 91 cases of abortion recorded 
in cattle and buffaloes, 65 cases of abortions occurred in the 
third trimester, 24 in the second and 2 in the first trimester of 
gestation. The sero–prevalence of brucellosis was 1.09%, 17.58% 
and 57.14% in animals with history of abortion in first, second 
and third trimesters of pregnancy respectively, but the 
differences were statistically non significant (p<0.05). Out of 91 
aborted animals, 72.52% (66) had history of retention of 
placenta and of these 55 were cows and 11 were buffaloes            
(table 2).  
 

Table 2: Brucellosis in aborted animals and retained cases of 
placenta 
Species Cattle Buffaloes 

Total Positive Total Positive 
Aborted 70 52 21 17 
Retention of 
Placenta 

55 39 11 7 

Trimester of pregnancy at the Time of Abortion 
S. No  Aborted  Positive  

1st  2 1 
2nd  24 16 
3rd  65 52 
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DISCUSSION  
Brucellosis remains one of the major public health concerns 
throughout the developing world (Karthik et al., 2013). In India, 
the disease prevalence has shown an unprecedented increase 
ever since it was first recognized in 1942. The disease has been 
reported from most of the domestic animals and humans 
(Renukaradya et al., 2002). The prevalence of disease varies 
greatly from country to country and across different regions 
with in a country (Acha and Szyfers, 2001).  

Sero–prevalence of bovine brucellosis has been assessed at 
different times from different regions of the country (Mehra et 
al., 2000; Shringi et al., 2002; Sarumathi et al., 2003; Mahato et 
al., 2004; Mittal et al., 2005; Kumar et al., 2009). An overall 
sero–prevalence of 21.36% was observed in the present study, 
which is higher than that reported by Dhnad et al. (2005). The 
present study was carried out in organized dairy farms (cattle 
and buffaloes), which tend to have more animals per unit area. 
Large herd size enhances the exposure potential through 
increased contact between infected and non infected animals, 
thereby prompting transmission of the organism (Hellman et 
al., 1984). More ever stocking densities have been found to be 
important determinant for Brucella transmission (Omer et al., 
2002). The disease is chronic in nature and infection may go 
unnoticed especially in case of heifers, males and young animals, 
which can lead to spatial clustering of cases. 

 A statistically significant difference in sero–prevalence of 
brucellosis in cattle and buffaloes was observed. This finding 
was in concurrence with that of Chatterjee et al. (1986), but 
differed from that of Saini et al. (1992) who reported higher 
disease prevalence in buffaloes. Dhand et al. (2005) reported 
that cattle and buffaloes are equally susceptible to the infection. 
Cross bred cattle are more susceptible to stress conditions than 
buffaloes; the genetic differences especially in innate immune 
system may also be the possible reason for variation in sero–
prevalence between the two species. Moreover, the stocking 
densities are higher in cattle farms compared buffalo farms, 
which increase the chances of exposure due to increased 
contact between infected and uninfected animals.  

Generally male and female animals are equally susceptible 
to brucellosis, however statistically significant differences in 
susceptibility to brucellosis between male and female animals 
were observed. A higher sero–prevalence of brucellosis in 
female animals has been reported by various studies (Asfaw et 
al., 1998; Muma et al., 2007; Tolosa et al., 2008; Bayemi et al., 
2009). The differences observed may be due to the fact that only 
55 males were available for sampling in the study area, as most 
of the farmers opt for artificial breeding method. Another aspect 
is that female animals are kept for longer in a particular herd 
and are stocked together compared to male animals which are 
individually housed, thereby increasing chances of exposure in 
females (Mekonnen et al., 2010).  

With respect to age, the sero–prevalence of brucellosis 
was higher in animals of age group >7 years followed by animals 
in the age group of 3–7 years and least in animals of < 3 years of 
age and the differences observed were statistically significant. 
The results of the present study suggest that animals of more 
than 3 years of age are more likely to become sero–positive to 
brucellosis. Similar observations have been made by other 
workers (Botha et al., 1989; Silva et al., 2000; Sarumathi et al., 
2003; Amin et al., 2005). Lower prevalence of brucellosis in 
young ones could be due to resistance of young animals to 
infection (Paul, 1980). Dhand et al. (2005) suggested that with 
passage of time animals are more likely to be exposed to the 
bacteria and contract the disease. However, Kazi et al. (2005) 
reported that high prevalence of brucellosis among old animals 
might be related to maturity with advancing age, thereby the 

organism may have propagated to remain as latent infection or 
it may cause disease. Although susceptibility to brucellosis 
increases with age, it seems to be commonly associated with 
sexual maturity than age (Radiostitis et al., 2000). 

Outbreaks of bovine brucellosis are associated with 
abortion in last trimester of gestation, retention of after births, 
production of weak new born calves and infertility in animals 
(OIE, 2008). With respect to abortion history, female animals 
greater than two years of age were included in the analysis to 
avoid bias. 11.13% of animals (91/817) had a history of abortion 
and of these 75.82% (69/91) were sero–positive. Statistically 
significant differences in sero–prevalence between animals with 
history of abortion and those without such histories were 
observed, these findings were in concurrence with that of 
Sandhu et al. (2001), who reported a higher sero–prevalence of 
brucellosis in animals with history of abortion. Though other 
infectious and non–infectious causes prevalent in the study area 
could also have contributed to abortion, however the results of 
the present study indicated that brucellosis was a major cause 
of abortion in dairy animals. Most of these abortions took place 
in the last trimester of gestation, followed by second trimester 
and least in first trimester. The higher incidence of abortion in 
third trimester may be due to the fact that uterine environment 
becomes conducive for growth of Brucellae due to production of 
erythritol, which in turn causes damage to placenta and 
abortion(Radostits et al., 2000). Retention of placenta is a 
common sequel to abortion in brucellosis (Radostits et al., 
2000). The prevalence of abortion and retention of placenta 
recorded in the present study was higher than that reported by 
Tesfaye et al. (2011). Most of these abortions and retention of 
after births were recorded in cattle, which may be due to fact 
that cow slaughter is banned in India and farmers usually keep 
the infected animals in the main herd or may sell these infected 
animals to another farmer without disclosing any previous 
history of abortion to the buyer, thus becoming a source of 
introduction of infection in a new premises, which sometimes 
leads to abortion storms. 
 
CONCLUSION  
A higher prevalence of brucellosis was recorded in the present 
study, which is a serious public and animal health threat. 
Therefore, a constant monitoring system needs to be in place to 
study the changes in the disease dynamics so that the control 
strategies can be manipulated to bring down the incidence and 
prevalence of the disease to a justifiable level. Prevalence was 
statistically different in cattle and buffaloes, but both species 
need to be taken into consideration while implementing the 
control programmes. 
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