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ABSTRACT

Background: In India, milk production is important for both the economy and the provision
of nutritious food. However, the productivity of the livestock is affected by circulating
infectious diseases, and some zoonotic diseases, such as brucellosis, may cause a heavy
impact on the farm as the disease cause abortions and reproductive failures in bovines,
with chronic febrile illness in humans.

Methods: 249 dairy farms in the state of Haryana, India, were interviewed, and collected raw
milk from 81 were analyzed for antibodies towards Brucella abortus.

Results: More samples were positive using milk ring test (MRT) (55.6%, 45/81) than using
enzyme-linked immunosorbent assay (ELISA) (29.6%, 24/81), with all ELISA positive samples also
positive in MRT. The ELISA results were used for risk factor analyses. Seropositive farms were
significantly (p = 0.015) larger than seronegative, with an average 7.9 cattle, compared to 4.9.
Seropositive farms were more likely to report stillbirth occurring the last year, and a significantly
higher proportion of seropositive farms reported retained placenta (odds ratio 5.2).
Conclusion: This study showed that Brucella seroprevalence is high among farms in Haryana,
and a control program is needed to ensure improved human and animal health, as well as

ARTICLE HISTORY
Received 31 October 2018
Accepted 28 November 2018

KEYWORDS

Brucellosis; zoonosis; dairy
production; South Asia;
OneHealth

improved livestock productivity.

Introduction

Milk consumption is increasing in low and middle-
income countries, and this is likely to continue with
the increasing demand for animal-source food fol-
lowing urbanization and growing middle-income
classes [1,2]. India, with a population of more than
one billion people, is since 2001 the world’s leading
milk producer and has the world’s largest dairy herd
at around 300 million, both buffalos and cows [3]. In
2013 the total milk production was over 135 mega
tonnes [3,4]. The majority of the population still live
in rural areas, where the dairy sector is an important
source of income, especially for the poor, and there
are estimates that around 70 million Indian house-
holds are engaged in dairy production [4]. The milk
provides consumers a source of protein and calcium,
which in a country with a large vegetarian population
like India [5], is of great importance; for many, dairy
products are the sole source of animal proteins.

In India, the health of livestock, humans and their
economic welfare are closely linked [6]. Zoonotic dis-
eases create a double burden on the households with
both human and animal morbidity, causing reduced
incomes, and reduced resilience towards disease in
a vicious cycle [7]. Brucellosis is a severe disease for

dairy farmers since the disease is associated with abor-
tions and reproductive failures in the livestock, but it
also cause serious chronic disease in humans [8].

While there are multiple species capable of causing
brucellosis, the infection in cattle is predominantly
caused by Brucella abortus, and sometimes by
B. melitensis (which is more common in small rumi-
nants) or by B. suis (which is more common in
swine) [9-11].

In India, awareness of brucellosis is low among
livestock-keepers and healthcare staff, and because
of the general symptoms and the limited availability
of laboratory facilities in many rural hospitals, diag-
nosis is not easy [12,13].

There has been a number of studies looking at
seropositivity in different parts of India, but there is
a lack of probabilistic studies evaluating seropreva-
lence, and this study aimed to study the prevalence in
Haryana, a state close to New Delhi with a rapidly
growing dairy sector.

Material and methods

Selection of participating households were used using
multistage random sampling, using the random function
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in Ms Excel. The district containing the National Dairy
Research Institute, Karnal was selected, and in addition,
two more districts were randomly selected. Within each
district, one urban and one rural block was randomly
selected, and within each block, four villages were ran-
domly selected, and within each village ten households
were selected. Selected farmers were contacted the day
before the visit by a local non-governmental organization,
and asked for the consent to participate, and asked if they
could save some milk from the morning milking. At the
time of visit, the farmers were informed about the study
and if they gave a signed consent, they were interviewed
using a questionnaire, which had been approved by the
Institutional Research Ethics Committee (IREC) at
International Livestock Research Institute (ILRI) (IREC
2017-05), and a bulk milk sample was brought to the
laboratory where it was kept at —20°C until analysis.

The milk samples were tested using Milk Ring Test
(MRT) and an indirect Milk-ELISA (IDEXX
Laboratories, Inc.). The ELISA was conducted according
to the manufacturer’s instructions, and the recom-
mended cut-offs used for judging results as positive or
negative.

Farmers were interviewed as to the number of cattle
at the farm, their handling of milk as well as the inci-
dence of specific diseases the last year, and if they
perceived this incidence as increasing or decreasing.
Disease incidence was normalized by dividing with the
number of animals. Reproductive symptoms (mastitis,
abortion, stillbirth, repeat breeding, retained placenta
and vaginal discharge), all common symptoms of bru-
cellosis in livestock were normalized by dividing with
the total number of adult females, while symptoms such
as fever, carpal hygroma and lameness, which may also
be symptoms of brucellosis, were divided by the total
number of animals.

Data was entered in Excel and imported into STATA
14.0 (STATACorp Ltd). For analysis as to symptoms
and the association with serological results, the ELISA
results were used. Chi-square tests were used to test for
associations between categorical data.

Results

Out of the 249 interviewed farms, 99 kept both buf-
faloes and cows, 57 had only cows and 93 had only
buffaloes. The mean number of adult female cows at
the farms with cows was 1.6, and ranged from 0 to 12,
while the mean number of adult female buffaloes was
1.5, but ranged from 0 to 11. The mean number of
milking animals on a farm (both cows and buffaloes)
was 1.9, but ranged from 1 to 12.

68.7% of the respondents were men and 31.3%
were women. Only 4 farmers had ever participated
in a training about livestock diseases. Only 2 farmers
used machine milking, and one of them also hand
milked. Only 8.4% of the farmers would throw away

Table 1. Results from the milk ring test (MRT) and enzyme-
linked immunosorbent assay (ELISA) tested on milk from 81
farms in Haryana, India.

ELISA negative ELISA positive Total
MRT negative 36 0 36
MRT positive 21 24 45
Total 57 24 81

Table 2. Incidence of cattle diseases in Brucella seropositive
and seronegative farms in Haryana, India.

Herd incidence per female Brucella Brucella
cattle and year seronegative herds seropositive herds
Mastitis 0.15 (0-1) 0.20 (0-1)
Repeat breeding 0.21 (0-1) 0.12 (0-2)
Abortion 0.05 (0-1) 0.07 (0-0.5)
Retained Placenta 0.07 (0-1) 0.13 (0-1.5)
Stillbirth 0 (0-0) 0.06 (0-1)
Vaginal discharge 0.03 (0-0.7) 0.00 (0-0.1)
Herd incidence per cattle and year

Fever 0.14 (0-1) 0.13 (0-0.6)

Lameness 0.03 (0-1) 0.02 (0-0.3)

Carpal hygroma 0.02 (0-1) 0.01 (0-0.1)

milk from a sick animal, 88% would consume it
themselves, and 3.6% would sell it.

More samples were positive using MRT (55.6%, 45/
81) than using the ELISA (29.6%, 24/81) (Table 1).
There were no samples that were positive in ELISA
that was negative in the MRT. Of the farms with
positive ELISA results, 8.3% had experienced stillbirth
last year, which was higher (p = 0.08) than farms with
negative results, which had no stillbirths. Similarly,
more positive farms experienced retained placentas
(33.3%) compared to negative farms (8.8%)
(p = 0.006), and the odds ratio was 5.2 (95% CI
1.5-18.2). For the other disease symptoms, no differ-
ences were detected (Table 2). Brucella positive farms
were significantly larger (average 7.9 heads of cattle,
standard deviation 1.3) than negative farms (average
4.9 heads of cattle, standard deviation 0.6) (p = 0.015).

Discussion

This study measured brucella seroprevalence on farm
bulk milk and found that more than 20% of the
randomly selected farms tested were seropositive.
These results are similar to what has been found in
the close-by state Punjab, where 21% and 18% sero-
prevalence was found by [14] and [15], but higher
than some other studies in Punjab [16,17], and what
has been found screening samples from 23 states of
India [18]. Not surprisingly, the screening by MRT
found a higher number of positives than the ELISA.
Milk ring test is known to have a lower specificity
than ELISA and may give false positives in different
stages of lactation, or with mastitic milk [10,19,20].
Disease occurrence were all reported by the farmers,
which can make it prone to memory bias, but since
reproductive disorders are of such great importance to
the farmers, the risk in incorrect remembrance is low.



Although there was only a small number of farms
tested in this study, we found an association between
serological status of Brucella and having experienced
retained placenta the last year, and there was also
a tendency of more positive farms experiencing still-
births, but a study with higher power would be needed
to further investigate this. This is in accordance with
other studies and to the clinical picture often seen with
Brucella infections [14]. Risk of Brucella has previously
also been associated with herd size [17,21-23].

In conclusion, this high Brucella seropositivity and
the fact that farmers still sell and consume milk from
animals perceived sick, does give a cause of concern
and indicates that a brucellosis control program may
be warranted in Haryana, both to improve the dairy
production and to safeguard human health.
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