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Ab s t r ac t
Paratuberculosis or John’s disease (JD) is one of the major economically important diseases of small ruminants worldwide. The disease is 
caused by Mycobacterium avium subspecies paratuberculosis (MAP). The present study was carried out to detect Mycobacterium avium 
subspecies paratuberculosis from goats of the Jabalpur region. The study was conducted for eight months, from July 2017 to February 2018. 
Goats of either sex, above 6 months of age, belonging to different breeds were selected for this study. Total 230 samples (160 faecal and 
70 tissues) were stained by Z-N staining method. The study revealed that 5% fecal and 7.14 % tissue samples were found positive for MAP. 
Keywords: Acid-fast bacilli Goats, Jabalpur, Paratuberculosis, ZiehlNeelsen. 
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In t r o d u c t i o n

Paratuberculosis is recognized worldwide as one of 
the most economically important diseases caused by 

Mycobacterium avium subspecies paratuberculosis (MAP), 
a slow-growing acid-fast bacterium. Paratuberculosis has 
been frequently reported from farm herds and sacrificed/
slaughtered goats. Most losses occur due to the subclinical 
stage of diseases, increased susceptibility to other diseases, 
and eventually death (Kumar et al., 2007). Therefore, the 
bacterium has also been implicated in Crohn's disease and 
is now considered a public health concern. The disease is 
regarded as incurable (Behr and Kapur, 2008). 

In the absence of clear clinical symptoms, diagnosis of 
paratuberculosis is a challenge due to prolonged incubation, 
complex biology and pathogenesis and intracellular nature of 
bacilli, and poor sensitivity and specificity of diagnostic tests 
for the detection of subclinical infection (Chiodini et al., 1984). 
Identification of subclinically infected animals is difficult as 
there is variation in the shedding of the MAP with the stage 
of infection (Chaturvedi et al., 2017).    

A major obstacle in the control of this disease is the 
difficulty of identifying infected animals, especially those 
in the subclinical stage or early clinical phase of infection 
(Sigurdardottir et al., 1999). The caprine paratuberculosis 
is endemic in goat herds. Therefore the quick and 
accurate diagnosis is the need of the hour (Olsen et al.,  
2002).

Early detection of MAP may be useful in monitoring 
the progression of paratuberculosis in ruminants. Fecal 
microscopy will be beneficial in early accurate diagnosis of the 
infection and provide links in establishing epidemiology of 
MAP infection in goats. The objective of the present study was 
to detect Mycobacterium avium subspecies paratuberculosis 
(MAP) from goats of the Jabalpur region using Z-N staining. 
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Mat e r ia  l s a n d Me t h o d s

The present study was carried out in the Department of 
Veterinary Pathology, College of Veterinary Science and 
Animal Husbandry, Jabalpur (MP). For a period of eight 
months from July 2017 to February 2018. Total 160 live 
and 70 dead/slaughtered goats were included in the 
present study. Goats above 6 months of age were selected 
randomly irrespective of sex and breed from the Goat Farm 
Amanala, goats registered at Teaching Veterinary Clinical 
Complex (TVCC), CoVSc and AH, Jabalpur, and goats from 
surrounding areas of Jabalpur region and from different 
slaughterhouses. Complete history viz. age, sex, breed, and 
health status of individual goat was recorded, and detailed 
clinical examination was carried out. For detection of MAP in 
live animals, 160 fecal samples were collected directly from 
the rectum of goats aseptically using sterile gloves. About 
2-5 gm of fecal samples were collected from each goat and 
placed in sterile zipped polythene. For detection of MAP 
in dead/slaughtered animals, a total of 70 tissue samples 
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(intestine, mesenteric and ileocaecal lymph nodes ) were 
collected from different slaughterhouses of the Jabalpur 
region and animals bought for post-mortem to TVCC college 
of veterinary Sciences and AH Jabalpur. All the samples were 
transported to the laboratory under refrigerated condition 
(4oC) and were processed within 4-6 h of collection. From 
each goat, representative tissue samples were collected and 
transported to the laboratory under refrigerated conditions 
(-4°C). An individual tissue sample was processed for smear 
preparation. 

Ziehl Neelsen (Z-N) Staining
Collected fecal samples were processed to prepare fecal 
smears as per the method described by Barad et al. (2014) 
with slight modifications. Tissue smears were prepared from 
scraping of the intestinal mucosal surface, and impressions 
from mesenteric and ileocaecal lymph nodes on clean 
microscopic slides were allowed to be air-dried and heat-
fixed. 

Heat-fixed fecal smears, intestinal scarring smears and 
lymph node impression smear were stained with Ziehl-
Nelson staining by using Z-N staining kit manufactured by 
Hi-media. Each slide was examined using oil immersion. 
Smear exhibiting the presence of clumps of short acid-fast 
bacilli was considered positive for MAP and in dispersed 

form as suspected for MAP and negative if neither of the two 
forms was observed. 

Re s u lt a n d Di s c u s s i o n

On examination, the 160 goat fecal smears stained by Ziehl 
-Neelsen staining revealed that 08 (5.00 %) (Fig.  1) fecal 
smears were positive for the presence of typical clumps or 
individual pink colored, rod-shaped acid-fast bacilli (AFB) in 
the blue background under X 1000 magnification. In contrast, 
7.14% (5/70) Intestine and lymph nodes smears showed 
typical acid-fast bacilli either individually or in clumps (Fig. 2). 
The intestine smears revealed acid-fast bacilli in clumps of 
10 to 20 organisms in the cytoplasm of macrophages. The 
lymph node smears showed, individually or clump of three 
or more acid-fast bacilli in the cytoplasm of macrophages or 
outside of the cells. 

The low (5%) prevalence of MAP in fecal samples was in 
corroboration with the earlier workers. Sulficar et al. (2009) 
reported a 2% prevalence of paratuberculosis in fecal samples 
of healthy goats in Kerala. In the present study low prevalence 
rate might be due to samples collected from healthy goats 
or maybe because of intermittent shedding of MAP in feces. 
On the contrary, various workers reported higher prevalence, 
from 21.6% to 77.5 % in goats (Singh et al., 2010; Shah et al., 
2012; Singh et al., 2013 and Bhat et al., 2018) from various places 
of the country. In the present investigation, 7.14 percent of the 
intestine and lymph nodes smear showed typical acid-fast 
bacilli inside the cytoplasm of macrophages or outside the 
cells. The low prevalence rate observed in this study are very 
similar to that reported by earlier workers as 3.07% by Beygi et 
al. (2003) and 2% by Hajikolaei et al. (2006) in the direct smear 
of tissues for the presence of acid-fast bacilli by ZN staining. 
However, the higher prevalence (11 % )  was also reported by 
Hailat et al. (2010), 12.76% by Sikander et al. (2013), 31.08% by 
Hajra et al. (2014), and 25% by Thakur et al. (2017). Moreover, 
Chiodini et al. (1984) and Harris and Berletta, (2001) reported 
that clumps of bacteria are shed only in the clinical stage of 
infection, and the animal in the subclinical stage eliminates 
only a few or no bacilli were observed. 

Co n c lu s i o n 
In the present investigation, a low prevalence rate in the 
fecal samples compared to the tissue samples by Ziehl-
Neelsen staining was observed, which might be due to the 
early presence of bacteria in the tissue samples compared 
to fecal samples.
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Fig. 2: Tissue scraping showing pink coloured, rod-shaped acid-fast 
bacilli (arrow). 

Fig. 1: Faecal smear showing acid-fast bacilli (arrow). 
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