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Abstract
Present study first time determined bio-prevalence of Mycobacterium avium subspecies paratuberculosis
(MAP) infection in sheep population of Ganderbal district of Kashmir valley. A total of 288 faecal
samples (260 sheep and 28 goats) collected from 23 small ruminant farms were screened using a multistage simple radom sampling technique. A total of 40 faecal samples positive on microscopy were
subjected to DNA isolation and IS900 PCR to confirm the presence of MAP. Bio-prevalence of animals
shedding acid fast bacilli (AFB), indistinguishable to MAP was 32.9% (92). Block-wise bio-prevalence
of AFB shedders in small ruminants was: Ganderbal (29.4%), Lar (35.2%), Wakura (32.5%) and Kangan
(30.88%). Of the 40 faecal samples subjected to DNA isolation and amplification by IS900 PCR, 8
(20.0%) samples were positive for MAP. The study reported moderate bio-prevalence of MAP infection
in small ruminant population of Ganderbal district of Kashmir valley.
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Introduction
Small ruminants play important role in the lives of poor people and in the rural economy in
developing countries like India. Their importance is even greater in hill and mountain areas
like Jammu and Kashmir (J&K), which are not suitable for agriculture crops. Both sheep and
goat provide means for sustainable production and food security. Ganderbal district of
Kashmir valley by virtue of its vast lush green pasture areas and orchard land, offers great
scope for sheep and goat rearing, not only on marginal scale but on entrepreneur scale as well.
The district has the small ruminant population of 2.62 lakhs (2.34 lakhs sheep, and 0.28 lakh goat).
Mycobacterium avium subsp paratuberculosis (MAP), is the causative agent of Johne’s
disease in ruminants that causes chronic granulomatous enteritis leading to emaciation and
occasional diarrhoea in sheep and goats [1]. Disease has worldwide distribution in small
ruminants, including India [2, 3, 4, 5] and diagnosis in small ruminants is difficult due to absence
of characteristic symptoms exhibited by large ruminants. Diagnosis mainly depends on the
shedding of acid fast bacilli by animals in its faeces and immune response mounted by it.
Shedding of MAP bacilli can be detected by Ziehl-Neelsen staining of faecal smears and by
isolation of MAP DNA from faecal samples and subsequent amplification by IS900 PCR [6].
Though bio-prevalence of Johne’s disease has been reported in goats in the region [7], however
a comprehensive study on the bio-prevalence in small ruminant population has not been
carried out. Bio-prevalence of the disease in the temperate climate of the region holds
continuous threat both to the small ruminant population and human population and
contaminate the environment. Present study determined the bio-prevalence of MAP infection
in the small ruminant population of Ganderbal district and confirmation of the MAP by
molecular diagnosis of disease.
Materials and Methods
Study design
For the bio-prevalence, multi-stage simple random sampling technique was used with single
animal as the epidemiological unit of concern, to draw a simple random sample from small
ruminant population of Ganderbal district.
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reverse primer (10 pmole/μl), 9.5 μl of nuclease free water
and 2 μl of template DNA was added (total volume 25 μl).
Total of thirty seven cycles were performed in a thermal
cycler for complete amplification reaction. Thermal cycling
conditions were initial denaturation at 94 °C for 5 min (1
cycle), followed by 37 cycles of denaturation at 94 °C for 30
s, annealing at 64 °C for 30 s, extension at 72 °C for 30 s and
final extension at 72 °C for 7 min. The specific amplicon of
413bp product was analyzed by 1.5% agarose ethidium
bromide gel electrophoresis and were taken as positives.

Total sample size was calculated as per Thrusfield [8]. Sample
size was based on the following parameters: 95.0% level of
confidence, ±5% desired level of precision and the expected
bio-prevalence of Johne’s disease in ruminants of 26.8% [6] by
using following formula:
n= Z2×p(1-p)/d2
Where: n = required sample size, p = expected prevalence
(25%), d = desired absolute precision (5%) and for 95%
confidence interval Z will be taken as 1.96, the sample size
required to determine the prevalence was 288 animals.

Results
Prevalence of MAP infection
Of the 288 faecal samples collected from small ruminant
farms, 32.9% (92) were positive for acid fast bacilli (AFB),
indistinguishable from MAP. Block wise bio-prevalence of
AFB shedders in small ruminants was Ganderbal (29.4%), Lar
(35.2%), Wakura (32.5%) and Kangan (30.8%). Bioprevalence based on species was; Goats (35.7%) and Sheep
(31.5%) (Table 2). The age wise bio-prevalence of AFB
shedders, indistinguishable from MAP, on ZN staining was
found to be 20%, 31.11% and 27% in age group of animals
less than 2 years, 2-5 years and more than 5 years,
respectively (Table 3).

Selection of animals
A total of 288 faecal samples (260 sheep and 28 goats) were
collected from 23 small ruminant farms of the Ganderbal
district. The study was conducted from October, 2016 to
October, 2017. Samples were collected from four
administrative blocks of Ganderbal: Lar, Ganderbal, Wakura
and Kangan. Sample collection was done in proportion to the
small ruminant population of individual blocks (Table 1).
Sheep breed reared in the region was indigenously developed
Kashmir merino (cross of delaine merino and local poonchi,
gaddi and bhakerwal). Animals were reared in the intensive
management in winter months and transhumance takes places
in months of June to October.

Table 2: Block-wise bio-prevalence of MAP infection in Ganderbal
district

Table 1: Number of faecal samples collected from individual blocks
of Ganderbal
S. No
1.
2.
3.
4.

Blocks
Ganderbal
Lar
Zazna
Kangan

Faecal samples
95
85
40
68

S.no
1.
2.
3.
4.

No. of farms
8
6
4
5

Blocks
Ganderbal
Lar
Wakura
Kangan

Faecal Samples
95
85
40
68

Percent positive
29.74
35.29
32.5
30.88

Table 3: Bio-prevalence of MAP infection with respect to age of
animals
S. no
1.
2.
3

Positive/examined
% positive

Less than
2 Years
10/50
20

Age (in years)
2-5
More than
Years
5 years
61/196
21/78
31.11
27

PCR Results
Of the 92 samples positive on faecal microscopy, 40 faecal
samples (+3 and +4 positives in microscopy) were subjected
to DNA isolation and amplification using IS900 PCR. A total
of 8 (20.0%) faecal samples were positive for MAP (Fig.2).

Fig 1: Map of ganderbal district

Collection of faecal samples and ZN staining
About 2-3 gram of faecal sample of sheep and goats were
collected in polythene bag directly from the rectum of
animals. The samples were homogenized and concentrated by
centrifugation at 4500 rpm for 30 min at room temperature.
Supernatant was discarded and from middle layer smears
were prepared, stained by Ziehl Neelsen (ZN) staining and
were examined under oil immersion (100X) for presence of
acid-fast bacilli (AFB) [9].
Fig 2: Results of faecal IS900 PCR (Lane 1: 100 bp DNA ladder,
Lane 2: positive control, 6 and 7: positive faecal sample, Lane 3, 4
and 5: negative faecal samples

Isolation of DNA and IS900 PCR
A total of 40 faecal samples positive on microscopy were
processed for DNA isolation as per Van Embden et al [10]. and
Singh et al [11]. Samples were screened for the presence of
MAP in faecal samples using IS900 PCR to obtain the
frequency of distribution of MAP. DNA samples were
amplified using specific IS900 (P90 and P91) primers
published by Millar et al [12]. Briefly, in a volume of 12.5 μl of
2X master mix, 0.5 μl forward primer (10 pmole/μl) and 0.5μl

Discussion
Johne’s disease causes serious economic losses to farmers
rearing sheep and goat. Effective control of Johne’s disease is
hampered due to the lack of information on the bioprevalence of MAP infection using rapid and accurate
diagnostic tests. Diagnosis of the disease in sub-clinically
~2~
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infected animals is extremely challenging, since disease gets
transmitted prior to the development of clinical signs [13, 14],
therefore control of disease becomes very difficult. Designing
any ‘strategy’ for ‘disease control’ in small ruminant flocks, it
is essential to know the frequency and distribution of MAP
infection.
This is the first study on bio-prevalence of MAP infection in
small ruminants in the Ganderbal district of Kashmir valley.
ZN staining provides information about the shedding pattern
and shedding load of AFB by the animals and is helpful in
diagnosing the disease in those animals that are in the
shedding stage (sub-clincally or clinically infected). The
prevalence of MAP infection by ZN staining of faecal smears
was found to be 31.5% in Kashmir Merino sheep and 35.7%
in goats, reared in the region. Bio-prevalence was uniform in
all the four administrative blocks of Ganderbal district:
Ganderbal (29.4%), Lar (35.2%), Wakura (32.5%) and
Kangan (30.8%). Shah et al [7]. reported 34.0% prevalence by
faecal smear examination in goats. Singh et al [6]. reported the
prevalence of MAP infection by microscopy in sheep (32.0%)
and goats (21.6%) of eight Indian states by ZN staining of
faecal smears. Singh et al [11]. have reported higher prevalence
(77.5%) in goats at CIRG, Makhdoom. Coelho et al. (15) also
reported the higher prevalence of 20.7% and 16.7% from
apparently healthy and suspected sheep of Trás-os-Montes e
Alto Douro (TMAD, Portugal) respectively. Mukartal et al.
[16]
, reported the prevalence of 35.0% in two farms of
Karnataka where Mandya breed of sheep is reared.
Faecal IS900 PCR results revealed 20.0% of animals positive
for MAP infection. Detection of MAP by IS900 PCR in faecal
samples was rapid, but has low through-put as MAP shedding
at early and sub-clinical stages is low and intermittent. Shah
et al [7]. reported the prevalence of 8% in goats of Kashmir
based on IS900 PCR. Barad [17] found 12.5% faecal PCR
positive cases of 40 JD suspected goats in Gujarat. Manning
et al [18]. opined that even though sensitivity and specificity of
microscopy was low, it helped in estimating rate of shedding
of MAP in faeces of infected animals. Present study reported
moderate bio-prevalence of MAP infection in small ruminant
population of Ganderbal district of Kashmir valley. The
disease requires immediate attention given its high
prevalence, effect on growth and reproductive traits of
animals and as continued source of MAP to naive animals,
new flocks (by movement of animals) and regions and spread
to wild ruminants [5] and also to the human population [5, 19].
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Conclusion
The study concluded moderate prevalence of AFB shedders in
small ruminant population of Ganderbal district of Kashmir
Valley.

13.

References
1. Otta SL, Wellsb SJ, Wagnera BA. Herd-level economic
losses associated with Johne's disease on US dairy
operations. Preventive Veterinary Medicine. 1999;
40:179-192.
2. Singh SV, Singh PK, Singh AV, Sohal JS, Sharma MC.
Therapeutic Effects of a New “Indigenous Vaccine”
Developed Using Novel Native “Indian Bison Type”
Genotype of Mycobacterium avium Subspecies
paratuberculosis for the Control of Clinical Johne’s
Disease in Naturally Infected Goatherds in India.
Veterinary Medicine International. 2009, 2010, 1-8.
3. Gupta A, Rani SM, Agrawal P, Gupta PK.
Seroprevalence of Paratuberculosis (Johne’s disease) in

14.

15.

16.

~3~

cattle population of South-Western Bangalore using
ELISA kit. Open Journal of Veterinary Medicine. 2012;
2:196-200.
Vinodh kumar, Gunaseelan L, Ronald BSM, Sakthivelan
SM.
Slaughter
house
prevalence
of
ovine
paratuberculosis in Southern India. Tropical Animal
Health Production. 2013; 45:1063-1069.
Singh SV, Singh PK, Singh AV, Sohal JS, Kumar N,
Chaubey KK, Gupta S, et al. Bio-Load’ and Bio-Type
Profiles
of
Mycobacterium
avium
subspecies
paratuberculosis Infection in the Domestic Livestock
Population Endemic for Johne's Disease: A Survey of
28 years (1985–2013) in India. Transboundary and
Emerging Disease. 2014; 61(1):43-55.
Singh SV, Kumar N, Chaubey KK, Gupta S, Rawat KD.
Bio-presence of Mycobacterium avium subspecies
paratuberculosis infection in Indian livestock farms.
Research Opinion in Animal and Veterinary Sciences.
2013; 3:401-406.
Shah IH, Darzi MM, Mir MS. Comparative Efficacy of
Rectal Pinch, Faecal Smear and Faecal Polymerase Chain
Reaction Tests for Surveillance of Paratuberculosis in
Goats (Capra hircus). SKUAST Journal of Research.
2012; 14:17-23.
Thrusfield M. Veterinary Epidemiology, 3rd Edition.
Blackwell Publisher, 2007.
Singh SV, Singh PK, Gupta S, Chaubey K, Singh K,
Kumar A, et al. Comparison of microscopy and bloodPCR for the diagnosis of clinical Johne’s disease in
domestic ruminants. International Journal of Veterinary
Research. 2013; 14(4):345-349.
Van Embden JDA, Cave D, Crawford JT, Dale JW,
Eisenach KD, Gicquel B. Strain identification of
Mycobacterium tuberculosis by DNA fingerprinting:
recommendations for a standardized methodology.
Journal of Clinical Microbiology. 1993; 31(2):406-409.
Singh SV, Singh AV, Singh PK, Sohal JS. Genotype
diversity in Indian isolates of Mycobacterium avium
subspecies paratuberculosis recovered from domestic
and wild ruminants from different agro-climatic regions.
Comparative Immunology and Microbiology. 2010;
33:127-131.
Millar D, Ford J, Sanderson J, Withey S, Tizard M,
Doran T, et al. IS900 PCR to detect Mycobacterium
paratuberculosis in retail supplies of whole pasteurized
cows milk in England and Wales. Applied Environmental
Microbiology. 1996; 62(9):3446-3452.
Sohal JS, Singh SV, Subhodh S, Singh AV, Singh PK,
Sheoran N, et al. Mycobacterium avium subsp.
paratuberculosis diagnosis and strain typing Present
status and future developments. Indian Journal of
Experimental Biology. 2007; 45:843-852.
Chaubey KK, Gupta RD, Gupta S, Singh SV, Bhatia AK,
Jayaraman S, et al. Trends and advances in the diagnosis
and control of paratuberculosis in domestic livestock.
Veterinary Quarterly. 2016; 10:1-26.
Coelho AC, Pinto ML, Coelho AM, Rodrigues J, Juste R.
Estimation of the prevalence of Mycobacterium avium
subsp. paratuberculosis by PCR in sheep blood. Small
Ruminant Research. 2008; 76(3):201-206.
Mukartal SY, Rathnamma D, Narayanaswamy HD, Isloor
S, Singh SV, Chandranaik BM et al. Prevalence of Ovine
Johne’s Disease in Bannur Breed of Sheep in Organized
Farm using Multiple Diagnostic Tests. Advances in
Animal and Veterinary Sciences. 2016; 10(4):506-511.

Journal of Entomology and Zoology Studies

17. Barad DB, Chandel BS, Dadawala AI, Chauhan
HC, Kher HS, Shroff S, et al. Incidence
of Mycobacterium Avium Subspecies paratuberculosis in
Mehsani and Surti Goats of Indian Origin using Multiple
Diagnostic Tests. Journal of Biological Sciences. 2013;
14(2):124-133
18. Manning EJB, Kucera TT, Gates NB, Woods LM,
Fallon-McKnight M. Testing for Mycobacterium avium
subsp. paratuberculosis infection in asymptomatic free
ranging tule elk from an infected herd. Journal of
Wildlife Diseases. 2003; 39(2):323-328.
19. Singh AV, Chauhan DS, Singh SV, Kumar V, Singh A,
Yadav A, Yadav VS. Current status of Mycobacterium
avium subspecies paratuberculosis infection in animals
& humans in India: What needs to be done?. Indian
Journal of Medical Research. 2016; 144:661-671.

~4~

