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In the present study status of Mycobacterium avium (MAP) subspecies paratuberculosis (MAP)
was estimated in cows belonging to a Goshala located at the Holy town of Barsana in
Mathura district, wherein cows were suffering with clinical Bovine Johne’s Disease (BJD).
Randomly 118 cows were sampled and screened for MAP. Of 118 fecal samples screened by
microscopy and culture, 45 (38.1%) and 10 (8.4%) were positive for MAP infection,
respectively. While screening of 118 serum samples by ‘Indigenous ELISA kit’, 32 (27.1%)
were positive. Sensitivity of ‘fecal microscopy’ with respect to culture and Indigenous ELISA
kit was 90.0 and 65.0%, respectively. Comparison of culture and Indigenous ELISA with
‘fecal microscopy’ revealed substantial agreement between two tests. Study showed that in
the absence of sensitive and specific field based screening tests, microscopy would be a cost
effective and useful test for the large scale screening of the domestic ruminants against BJD.
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INTRODUCTION
Bovine Johne’s disease (BJD) caused by Mycobacterium avium
subspecies paratuberculosis (MAP) leads to development of
granulomatous enteritis primarily in domestic ruminants
though it also infects wildlife and human beings (Chiodini
et al., 1984; Beard et al., 2001; Hermon–Taylor, 2009; Singh
et al., 2010). BJD has major impact on the farm economy and
has been frequently reported from dairy farms and farmer’s
herd worldwide (Kumar et al., 2007; Singh et al., 2013a;
Singh et al., 2014a). Globally, India is the leading milk
producer (124.85 million tonnes per 116.0 million milking
animals), however, low per animal productivity of 218.0
million cattle heads is the major concern of Indian dairy
industry (FAO, 2014). More than 70% of US dairy cattle
herds are infected with MAP causing annual loss to the tune
of $200–250 million while total losses to the US dairy
industry exceed $1.5 billion/year (Ott et al., 1999).
Though every cow exposed to MAP may not become
clinically infected (Chiodini et al., 1984), however, may
continue to remain asymptomatic shedder of MAP in feces
and milk (Ayele et al., 2001). Inter–species transmission and
prolonged survival in environment are crucial factors for
control and eradication of the disease (Singh et al., 2010;
Larsen et al., 1956; Singh et al., 2012). Major hindrance in
eradication of BJD is lack of sensitive tests for detecting
infected animals at early stage of disease (Singh et al.,

2014b). Cow slaughter is prohibited in India therefore
management of BJD is critical for the success of dairy
industry in the country. Study aimed to investigate status of
BJD in a newly established Goshala located at the Holy
town of Barsana in Mathura district and suffering with
clinical BJD. Study also evaluated comparative efficacy of
two screening tests for the large scale testing of animals for
the BJD.
MATERIALS AND METHODS

Animal Ethics

Entire study and work plan in this study was approved by
the Animal Ethics committee of the institute wherein stress
on cows was minimum.

History

A total of 118 cows were screened for the MAP infection
from a Goshala (Shri Mataji), established in 2007 and
maintained by Shri Maan Mandir Sewa Sansthan, Barsana,
Mathura by multiple tests. Initial strength of Goshala was
250, which has been increased to 18,000 in the year, 2013.
Goshala was established to conserve indigenous cows and
provide protection to stray, old, sick and unprofitable cows
and bulls from slaughter. Most of the animals are of Mewati
breed from the breeding tract of Kosi/Mewati and few are
HF crossbreds and Jersey cows (Table 1). Approximately,
100 animals of Sahiwal breed were purchased in 2011 from
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its breeding tract in Abohar, Fazillka and Muktsar areas of
Punjab state. Physically, cows were weak and was suffering
from diarrhea which non–responsive to usual anti–
diarrhoeal and anthelmentics (clinical BJD).

as per Whipple et al., (1991) method. Slants were examined
for the appearance of colonies at weekly intervals up to 120
days.

Indigenous ELISA Kit
Nutritional Status and Management of Animals

Cows were maintained on nearly optimal nutrition in semi–
intensive management system (grazing and dry bhusa with
concentrate and occasionally green fodder).

Fecal Microscopy

Fecal samples were concentrated by centrifugation and
stained with Ziehl–Neelsen (ZN) stain as per Singh et al.,
(2013b) recommendations. Pink coloured acid fast short
bacilli indistinguishable to MAP were considered positive
for MAP infection.

‘Indigenous ELISA kit’ initially developed for the screening
of goats and sheep at Central Institute for Research on
Goats, Mathura, using protoplasmic antigens (PPA) from
native ‘Indian Bison type’ biotype (Singh et al., 2007) of goat
origin was employed for screening serum samples. Optical
densities (OD) were transformed to Sample to Positive
(S/P) ratio and animals were negative (0.00–0.09),
suspected (0.10–0.24), low positive (0.25–0.39), positive
(0.40–0.99) and strong positive (1.0–10.00) for JD status as
per Collins, (2002).

Statistical Analysis
Culture

Fecal samples were centrifuged, decontaminated with 0.9%
hexadecyl pyridinium chloride and cultured on Herrold’s
egg yolk medium (HEYM) with and without mycobactin J
Breed

Table 1: Screening of cows for MAP infection
by multiple tests

Marwari
HF
crossbred
Jersey
Non–
descript
Total

Inter–rater agreement (Kappa) between tests and their
sensitivity were compared as per Arizmendi and Grimes
(1995).

46

Positives n (%)
Fecal
microscopy
17 (36.9)

Indigenous ELISA
kit
8 (17.3)

24

11 (45.8)

8 (33.3)

36

12 (33.3)

13 (36.1)

12

5 (41.6)

3 (25.0)

118

45 (38.1)

32 (27.1)

Animals

(n)

Values in parenthesis are percentage

RESULTS
Of 118 cows sampled each for serum and feces were screened
using microscopy, ‘Indigenous ELISA’ and culture, 45
(38.1%), 32 (27.1%) and 10 (8.4%) were positive,
respectively (Table 1). Comparison of microscopy and
ELISA showed, 21 (17.7%) and 62 (52.5%) samples were
positive and negative in both the tests (Table 2). Whereas in
microscopy and culture, 9 (7.6%) and 72 (61.0%) samples
were positive and negative in both the tests (Table 3).

Sensitivity of ‘fecal microscopy’ compared to culture and
Indigenous ELISA kit was 90.0 and 65.0%, respectively
(Table 2 and 3). Proportional agreement between fecal
microscopy and ‘culture’ and ‘Indigenous ELISA’ was
substantial (68.6–70.3%) (Table 2 and 3). Using multiple
tests, the study showed that at least, 26 (22.0%) cows were
positive in two or more than two tests. However, in
multiple test regimens, 56 (47.5%) cows were positive in
any of the three tests (Table 4).

Table 2: Comparative evaluation of fecal microscopy and
Indigenous ELISA
Tests
Combinations
Microscopy
+
–
+
–
Indigenous ELISA
+
–
–
+
21
62
24
11
Total (118)
(17.7)
(52.5)
(20.3)
(9.3)

Table 4: Comparative evaluation of BJD by multiple tests
Tests
Combinations
ELISA
+
–
+
+
–
+
–
Microscopy +
–
+
–
+
–
+
Culture
+
–
–
+
+
–
–
05
62
16
01
04
10
20
Total (118)
(4.2) (52.5) (13.5) (0.8) (3.3) (8.4) (16.9)

Values in parenthesis are percentage; Sensitivity of Microscopy with ELISA –
65.0%; Agreement between Microscopy and ELISA – 70.3%

Table 3: Comparative evaluation of fecal microscopy and
culture
Tests
Combinations
Microscopy
+
–
+
–
Culture
+
–
–
+
Total (118)
9 (7.6) 72 (61.0) 36 (30.5) 1 (0.84)
Values in parenthesis are percentage; Sensitivity of Microscopy with culture
– 90.0%; Agreement between Microscopy and culture – 68.6%

DISCUSSION
Though Bovine Johne’s disease was first reported in India in
1913 and is still a major health concern both in domestic and
wild animals (Chiodini et al., 1984; Beard et al., 2001),
however, national estimates on the prevalence of MAP are
still not available to a. Earlier studies had also reported
endemicity of MAP infection in domestic livestock using
microscopy (39.3–68.5%), ELISA (29.0–92.3%), blood PCR
(13.1%) and fecal culture (52.5%) (Singh et al., 2013b;
Soumya et al., 2009; Vinodh Kumar et al., 2011). Due to poor
sensitivity, specificity and non–availability of Johnin,
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currently there is no alternative field based tests, though a
range of diagnostic tests (Johnin, fecal microscopy, fecal
culture, blood PCR, ELISA and IFN– γ) are available. No
single test could precisely diagnose all cases with 100%
accuracy (Singh et al., 2014b; Wadhwa et al., 2012),
therefore, three tests were used in the present study to
investigate status of BJD in the clinically infected cows.
Earlier studies have also reported higher sensitivity of
microscopy as compared to blood PCR. Higher detection of
MAP by fecal microscopy may be due to screening of
animals with clinical BJD (Singh et al., 2013b). Comparative
evaluation of fecal microscopy with ‘Indigenous serum
ELISA’ and culture showed that 38.1% cows were positive
by fecal microscopy as compared to ‘Indigenous serum
ELISA’ (27.1%) and culture (8.4%). Proportional agreement
between fecal microscopy and ‘Indigenous ELISA’ was
substantial (70.3%) and the sensitivity was 65.0% with
34.3% false negatives. Similar findings have been reported
by Singh et al., (2014c) in HF cross–bred cows for MAP
infection. Proportional agreement between fecal microscopy
and culture was also substantial (68.6%), whereas the
sensitivity was 90.0% with 10.0% false negatives. Present
study also revealed that at least 26 (22.0%) cows can be
considered safely as positives for MAP, since these cows
were detected positive either in two or three tests
combinations (table 4). However, 56 (47.5%) cows that
were positive in any of the three tests can be taken as
positive, since disease is endemic in the domestic ruminant
population of the country in general and this herd in
particular. The 52.5% cows that were negative in three tests
may not be true negatives, since all the cows screened were
exhibiting clinical symptoms of BJD. The study exposed the
limitations of each tests and therefore recommends use of
multiple tests. Moreover, the cows were screened only once
in one time sampling.
Complete elimination of the bacilli is not practical in
the country due to ban on cow slaughter for ethical and
religious reasons. Transmission of disease from adult
infected animals to susceptible young calves could not be
prevented due to vertical transmission of the disease
(Buergelt et al., 2006) and non–applicability of improved
hygiene and management practices, segregation of healthy
and diseased animals and non–availability of vaccine. Study
showed that fecal microscopy could serve as useful
techniques for large scale screening of cattle herds against
MAP infection, particularly in poor and developing
countries, where culture, ELISA, PCR and other molecular
tests may not be cost effective or available.
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