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The present study was undertaken to determine the prevalence of
brucellosis in small and large ruminants in state of Chhattisgarh, India. A
total of 1050 sera samples from cattle (n=750), buffaloes (n=95), goats (n=
170) and sheep (n=35) were collected and tested for the presence of antibrucella antibodies by indirect enzyme-linked immunosorbent assay (IELISA) kits. The overall prevalence of brucellosis in cattle, buffaloes,
goats and sheep was found 12.13%, 20%, 11.17% and 5.71 %, respectively.
In case of large ruminants statistically significant difference (P≤0.05) in
seroprevalence was observed for different district and, between cattle and
buffaloes. However, in case of small ruminants statistically non-significant
difference (P≥0.05) in seroprevalence was observed between districts,
species and sex. The result of the study pointed out a major impact on
health and productivity of animal population, and thus poses a greater risk
for occupational transfer of zoonotic brucellosis to the human population.

Introduction
Brucellosis is a highly contagious and one of
the most widespread zoonotic diseases in the
world. It is reported to be endemic in many
developing countries of Africa, Asia and
Latin America. Nevertheless a high burden of
brucellosis in many areas of the world, it is

rarely emphasized by health systems and is
still considered as neglected zoonoses by the
World Health Organization (WHO) (Franc et
al., 2018) and World Organization for Animal
Health (OIE) (OIE, 2017). The disease is
caused by different species of Brucella and
most of the species of Brucella can infect
multiple animals’ species, including humans
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(Godfroid et al., 2010). In cattle, the infection
is mostly caused by B. abortus, less
frequently by B. melitensis and sometime by
B. suis (OIE, 2016). In animals, brucellosis
mainly causes chronic infection, with
preferred localization in the reproductive
system of the sexually mature female cattle,
produces placentitis followed by abortion,
leading to the huge production losses in terms
of reduced milk production, abortion, weak
off spring, weight loss, cull and condemnation
of infected animals due to infertility, lameness
and impediment for trade and export (UlIslam et al., 2013). Most of the infected
animals abort only once in their lifetime, but
they may remain infected for their entire life
(Godfroid et al., 2010) and acts as reservoir of
brucellosis for other animals and humans. In
humans, the symptoms of disease include
weakness, joint and muscle pain, headache,
undulant fever, hepatomegaly, splenomegaly,
drenching night sweats and chills, marked
asthenia and anorexia (Hugh-Jones, 2000).
Brucellosis causes persistent infection by its
capacity to escape from innate and adaptive
immunity and at present there is no vaccine
available for prevention of brucellosis in
humans (Shome et al., 2019). Hence,
prevention of brucellosis in humans can be
achieved by controlling the disease in
animals.
Apart from the zoonotic potential, brucellosis
is also poses a serious occupational health
hazard for humans, and has been reported to
be
associated
with
farm
workers,
veterinarians, veterinary pharmacists, animal
attendants, abattoir workers and laboratory
attendants (Hull and Schumaker, 2018).
Brucellosis is an increasingly significant
veterinary and public health problem in India
as the 80% of the population depends on
livestock for their livelihood and for that they
live in close contact with domestic animal
population owing to their occupation. It is
transmitted to humans through consumption

of unpasteurized dairy products and uncooked
meat or through direct contact with infected
animals, placentas or aborted fetuses (Dean et
al., 2012). India with the world’s largest dairy
herd ranked first in terms of total milk
production and contributing about 17% of the
world’s total milk production (FAOSTAT,
2015). Large vegetarian population of India
relies on the milk and milk products for high
quality proteins of animal origin, and around
70 million households engage in milk
production (Douphrate et al., 2013).
Brucellosis has become endemic throughout
all Indian states in different species of
livestock (Singh et al., 2015). It has been
already reported from organized and
unorganized dairy sector through national
surveys (Shome et al., 2014; Chand and
Chhabra, 2013; Jagapur et al., 2013).
Recently, a large random sampling survey
was undertaken in 15 states of India and
reported the true prevalence of brucellosis in
cattle and buffaloes (Shome et al., 2019).
The incidence of infection in animal
reservoirs provides a key to its occurrence in
humans also. Therefore, the correct and early
diagnosis is of paramount importance in
prevention and control of disease in animals.
Further, data on status of prevalence of
brucellosis in ruminants from state of
Chhattisgarh is scanty. In view of the above
facts, the present investigation was
undertaken to assess the prevalence of
brucellosis in various livestock species (cattle,
buffaloes, goats, sheep) in Chhattisgarh.
Materials and Methods
The study was conducted in cattle, buffaloes,
goats and sheep of Durg, Rajnandgaon,
Korba, Raipur and Balod districts of
Chhattisgarh, India. These districts come
under
plane
agroclimatic
zone
of
Chhattisgarh. The climatic condition of the
state is tropical dry sub-humid type with
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average annual rainfall around 1400 mm and
temperature varies between 5-25°C in winter
and between 30-45°C in summer. Majority of
livestock in the study area are non-descript
and reared by small and marginal farmers
under traditional system.
Sample collection
A total of 1050 sera samples from cattle
(n=750), buffaloes (n=95), goats (n= 170) and
sheep (n=35) were collected randomly from
the Durg, Rajnandgaon, Korba, Raipur and
Balod districts of Chhattisgarh. After proper
restraining the animal, approximately 5–7 ml
of blood was collected from the jugular vein
of each animal using vacutainers without
EDTA. Samples were labelled using codes
describing district names and species. The
clotted blood in the tube was centrifuged at
1000 g for 10 min to obtain clear serum. All
the sera samples were stored in 2 ml vial at 20°C in laboratory till further analysis.
Serodiagnosis of samples by Enzymelinked Immunosorbent Assay (ELISA)
For serodiagnosis of brucellosis Protein-G
based indirect ELISA (i-ELISA) kit for
bovine brucellosis and i-ELISA Kit for sheep
and goat brucellosis were procured from
National Institute of Veterinary Epidemiology
and
Disease
Informatics
(NIVEDI),
Bengaluru. The procedure outlined in the
instruction manual was followed for detection
of antibodies in samples. The results were
expressed as percent positivity (PP) values.
The PP values used for the diagnostic
interpretations were calculated using the
following formula:
PP =
Average OD value of test serum
× 100
Median OD of the strong positive control sera

Bovine sera sample that gave PP value 55%
to 65% is considered moderate positive and
more than 65% as strong positive. Sample
showed a PP value of below 55% is taken as
negative and sample with PP value of only
55% was re-tested. Goats and sheep sera
sample with PP value of more than 54% was
considered as positive, below 54% was
considered as negative and sample showed PP
value 54% was re-tested.
Statistical analysis
Data obtained from serological test were
analyzed by using SPSS version 20.0 for
windows. Chi square test was used for
analysis of risk factors like species and sex.
The difference was considered statistically
significant when the p value was found equal
or less than 0.05 as per method described by
Snedecor and Cochran (1994). Further, the
odd ratio (OR) was calculated using a 2x2
contingency table.
Results and Discussion
Seroprevalence of brucellosis in cattle and
buffaloes
Brucella infection in cattle and buffaloes was
detected by i-ELISA kit. Out of 845 cattle and
buffaloes sera samples tested, 110 were found
positive for brucella antibodies (Table 1). The
prevalence among districts ranges from
5.00% to 22.00%. The prevalence of
brucellosis was significantly (P≤0.05) higher
in buffaloes (20.00%) as compared to cattle
(12.13%) (OR=0.55; 95% CI = 0.31-0.96;
P=0.005). The 21.11% sera samples of female
buffaloes and 12.17% sera samples of cows
were found positive for brucella antibodies.
Seroprevalence of bovine brucellosis have
been assessed during various periods from
different regions of India (Patel et al., 2014;
Chand and Chhabra, 2013; Kumar et al.,
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2009). An overall 13.01% of seroprevalence
of brucellosis was reported in various districts
of Chhattisgarh. The 8.3% and 3.6%
seroprevalence of brucellosis in 9236 cattle
and 2818 buffaloes, respectively from 15
states of India was also reported (Shome et
al., 2019). The highest prevalence of
brucellosis (22.00%) in present study was
observed in Korba district (Table 1) which
may be due to extensive movement of animals
in the district. The correlation (0.27) between
disease and higher animal population has
been reported by different researchers (Jain et
al., 2017; Dhand et al., 2005). The prevalence
rates of 28.06% (Shakya et al., 1995), 31.2%
(Nitu et al., 2013) and 14.17% (Jain et al.,
2017) were also reported in cattle in
Chhattisgarh. The variation in prevalence
rates may be attributed to sensitivity and
specificity of different diagnostic techniques
used in the studies.
The
statistically
significantly
higher
seroprevalence was found in buffaloes
(20.00%) than in cattle (13.01%) in the
present study, which corroborates the findings

of Dhand et al., (2005). In contrast higher
seroprevalence in cattle as compared to
buffaloes was also reported (Saini et al.,
1992). The various risk factors viz. herd size,
gregarious nature, organized farms, source of
animals etc are responsible for higher
prevalence of brucellosis in cattle and
buffaloes.
Seroprevalence of brucellosis in sheep and
goats
Seroprevalence of brucellosis in sheep and
goats was found to be 10.24%, which ranges
from 7.00-13.33% (Table 2). Earlier, 6.02%
seropositivity in caprine by i-ELISA was also
reported (Sadhu et al., 2015). The variation in
prevalence rate might be due to sex, age,
breed, environment, breeding system etc. The
statistically non significant (P≥0.05) higher
seroprevalence of 11.17% in goats in
comparison to 5.71% in sheep were observed
during the present study. Rahman et al.,
(2011) also reported higher prevalence of
brucellosis in caprine than ovine.

Table.1 Seroprevalence of brucellosis in cattle and buffaloes by i-ELISA in different districts of
Chhattisgarh
District
Male
2/9
Durg
(22.22%)
Rajnandgaon 1/16
(6.25%)
0.00
Korba
(0.00%)
0/1
Raipur
(0.00%)
0/1
Balod
(0.00%)
3/27
Total
(11.11%)

No. of samples positive / No. of samples tested (%)
Cattle
Buffaloes
Female
Total
Male
Female
20/209
22/218
0/2
18/68
(9.56%)
(10.09%)
(0.00)
(26.47%)
34/259
35/275
0/2
0/9
(13.12%)
(12.72%)
(0.00%)
(0.00%)
22/100
22/100
0.00
0.00
(22%)
(22%)
(0.00%)
(0.00%)
7/56
7/57
0/1
1/13
(12.50%)
(12.28%)
(0.00%)
(7.69%)
5/99
5/100
0.00
0.00
(5.05%)
(5.00%)
(0.00%)
(0.00%)
88/723
91/750
0/5
19/90
(12.17%)
(12.13%)
(0.00%)
(21.11%)
3306

Total
Total
18/70
(25.71%)
0/11
(0.00%)
0.00
(0.00%)
1/14
(7.14%)
0.00
(0.00%)
19/95
(20.00%)

40/288
(13.88%)
35/286
(12.23%)
22/100
(22%)
8/71
(11.26%)
5/100
(5.00%)
110/845
(13.01%)
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Table.2 Seroprevalence of brucellosis in goats and sheep by i-ELISA in different districts of
Chhattisgarh
District

Durg
Rajnandgaon
Total

Male
0/17
(0.00%)
1/14
(7.14%)
1/31
(3.22%)

No. of samples positive / No. of samples tested (%)
Goats
Sheep
Female
Total
Male
Female
7/68
7/85
0/2
0/13
(10.29%)
(8.23%)
(0.00%)
(0.00%)
11/71
12/85
0/2
2/18
(15.49%)
(14.11%)
(0.00%)
(11.11%)
18/139
19/170
0/4
2/31
(12.94%)
(11.17%)
(0.00%)
(6.45%)

The difference in seroprevalence among
female and male animals was also statistically
non
significant.
Similar
rates
of
seroprevalence of 8.51% in goats and 6.66%
in sheep were earlier recorded in Chhattisgarh
(Sai et al., 2018). The higher prevalence of
brucellosis in female as compared to male
may be due to high concentration of erythritol
in female reproductive organs, which is
scarcely present in male animals (Colmenero
et al., 2007).
Brucellosis is one of the challenging issues
for human and animal health, it is the second
most important zoonoses after rabies and
prevalent in number of developing countries
including India. Many factors such as absence
of a country wide control policy, unawareness
of farmers to vaccinate young female calves,
non-implementation of test and slaughter
policy and usual practice of selling positive
reactor animals to other farmers are possible
reasons for the spread of this disease among
livestock in India. The statistically non
significant seroprevalence of 13.01% and
10.00% was observed in large and small
ruminants, respectively during the present
study. This may be due to the predominant
extensive animal husbandry practices of the
state which provides a good opportunity for
mixing of different animal’s species at
communal grazing areas and watering points.
These conditions facilitate the transmission of
disease among various animal species.

Total
Total
0/15
(0.00%)
2/20
(10.00%)
2/35
(5.71%)

7/100
(7.00%)
14/105
(13.33%)
21/205
(10.24%)

In
conclusion,
the
study
revealed
seropositivity of 14.17% for large ruminants
and 10.24% for small ruminants in
Chhattisgarh, indicating alarming condition
for the dairy sector in the state. The higher
prevalence in animals poses potential risk of
brucellosis transmission to farmers, livestock
owners and dairy product consumers.
Brucellosis in humans can be reduced by
controlling this disease in animal population.
Therefore to control this disease among
humans, a joint venture among veterinary and
public health professionals is very essential.
Vaccination is the best way to control the
spared of disease in heathy stock. The
awareness campaign among high risk group
viz. veterinarians and livestock owners will be
helpful in control of human brucellosis. For
effective control of brucellosis in state, whole
herd vaccination on dairy farms as well as the
village level vaccination should be taken up
on priority to reduce losses and to minimize
the risk of transmission to human population.
The brucellosis control in the state will be
profitable and cost-effective for society as a
whole, including the public health and animal
production sectors.
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