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Introduction 
 

Johne’s disease (JD) is a chronic 

granulomatous enteropathy of domestic and 

wild ruminants caused by Mycobacterium 

avium subspecies paratuberculosis (MAP) is 

of major concern in developed countries 

(Singh et al., 2013). It is characterized by 

chronic granulomatous enterocolitis, regional 

lymphadenitis that leads to a chronic wasting 

diarrhea (Clarke, 1997) and globally 

distributed disease except in Sweden and 

some states of Australia (Moges et al., 2016). 

Intradermal skin sensitivity test, Ziehl-

Neelsen staining, molecular examination of 

faecal and tissue samples, gross pathological 

examination of terminal ileum and mesenteric  

 

 

 

 

 
 

lymphnodes have been employed for its 

diagnosis (Buergelt and Ginn, 2000). The IS 

900 PCR specific primer is a most widely 

used for targeting MAP infection (Sohal et 

al., 2007). The present study describes the 

clinical and molecular diagnosis of JD in a 

goat. 

 

Materials and Methods 

 

A three year old male Jamunapari goat 

maintained in an organized farm was showing 

progressive weight loss, emaciation, 

intermittent enteritis and unresponsive to 

therapy was presented to the Teaching 
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A 2 year old male Jamunapari goat weighing 30 kilograms was presented 

with complaints of chronic diarrhea, progressive weight loss and poor 

response to therapy. Faecal sample was collected aseptically and subjected 

for the presence of Mycobacterium avium subspecies paratuberculosis 

(MAP) by Ziehl-Neelsen staining and polymerase chain reaction (PCR). 

Ziehl – Neelsen staining (ZN) revealed the presence of clumped acid fast 

bacilli in the faecal smears. For further differencing between Acid fast 

bacilli from nonacid fast MAP confirmation, DNA was extracted from 

faecal sample and subjected to PCR by using specific primers targeting IS 

900 gene sequence of MAP and confirmed JD by detection of 413 bp PCR 

product. 
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Veterinary Clinical Complex (TVCC), 

Veterinary College and Research Institute 

(VC&RI), Namakkal, Tamil Nadu and 

detailed clinical examination was carried out 

and about twenty grams of faecal sample was 

collected from rectum aseptically by using 

sterile gloves and submitted to the Disease 

diagnostic laboratory, Department of 

Veterinary Preventive Medicine, VC&RI, 

Namakkal.  

 

The faecal sample was centrifuged at 3000 

rpm for 15 minutes. Smears were prepared 

from the faecal sediment and subjected to ZN 

staining technique as per the procedure 

described by (Manning and Collins, 2001). 

Using Qiagen stool mini DNA kit used for to 

extract DNA from the faecal sample, 

Polymerase chain reaction was performed as 

per the method described by Millar et al., 

(1996) using the primer set of forward: 5’-

GAAGGGTGTTCGGGGCCGTCGCTTAGG

-3’ and reverse: 5’-GGCGTTGAGGCGATC 

GCCCACGTGAC-3’ targeting a DNA 

amplicon of 413 bp.  

 

The amplified PCR products were 

electrophoresed in 1.8% agarose using TAE 

buffer with 80v for 45min. The DNA 

fragments were stained with ethidium 

bromide (0.5µg/ml) and visualized using UV- 

transilluminator. The size of the amplified 

product was compared by 100- bp DNA 

ladder (Biologix). 

 

Results and Discussion  

 

Clinical examination 

 

Salient features of clinical examination of the 

goat in this study were emaciation and 

enteritis with a body condition score of two. 

History revealed that there was a progressive 

weight loss in spite of normal feed intake, 

intermittent enteritis altered with voiding of 

semisolid soft faeces. This observed findings 

is correlating with the findings of Sharma et 

al., (2016) who reported that chronic enteritis, 

emaciation, progressive weight loss were the 

prominent clinical findings associated with 

MAP infection in goats and Windsor (2014) 

reported that progression of MAP infection in 

sheep and goats to clinical disease can results 

in profound weight loss, premature culling 

and death. Further, Sharma et al., (2016) 

reported that diarrheic sheep and goat infected 

with a JD is not a constant symptom but 

faeces is usually soft and emaciation which 

correlates with the findings in this study 

where the goat had intermittent diarrhea 

altered with voiding of soft faeces. 

 

Faecal sample examination  

 

Ziehl – Neelsen staining  

 

Examination of ZN stained faecal smears 

reproducible similar morphological clumps of 

pink colour acid fast bacilli in the blue 

background (Plate -1). Tentative diagnosis of 

MAP infection was done based on Taylor et 

al., (2000) who reported that presumptive 

diagnosis of JD can be made if clumps of 

(three or more organisms) of small (0.5-1.5 

um) strongly acid- fast bacilli.  

 

Turenne et al., (2007) reported that only a 

small proportion of cases can be confirmed on 

microscopic examination of a single faecal 

sample. Sensitivity of the test is very low if 

used in preclinical stages of paratuberculosis 

but it is helpful when clinical phase starts 

(Ansari et al., 2013). Based on clinical 

findings it has been noticed that the goat was 

in clinical phase of JD and in this stage there 

is excretion of numerous acid fast bacilli then 

those in preclinical stage. Even though Z-N 

staining technique revealed the infection 

status of the goat with MAP, due to decreased 

sensitivity and specificity of the technique 

further confirmation is mandatory by 

advanced diagnostic tests like PCR. 
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Polymerase chain reaction  
 

Polymerase chain reaction targeting IS 900 

gene sequence of MAP using gene specific 

primers was carried out in this study. A PCR 

product size of 413 bp (Plate -2) was obtained 

and it has been confirmed that the animal was 

affected with MAP beyond doubt. Sequences 

of IS 900 proved to be highly sensitive and 

specific markers of MAP among other slowly 

growing acid-fast bacteria because IS 900 has 

been detected in all reference and vaccine 

strains as well as in field isolates of MAP 

from several hosts but never in other bacterial 

species (Ahrens, 1995). Furthermore the use 

of DNA fingerprinting techniques based on IS 

900 as the target sequence has been the most 

successful approach to the molecular 

characterization of MAP strains (Bauerfeind 

et al., 1996). Based on this it was confirmed 

that the goat was affected with the MAP and 

was in advanced clinical stage of JD which 

may act as a source of infection to other 

animals in the flock. Hence culling of the 

animal from the flock is highly recommended 

and routine screening of all animals in the 

flock along with routine biosecurity measures 

should be carried out to avoid further spread 

of the disease in the flock. 
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