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Description
Johne’s disease, caused by Mycobacterium avium subsp. 

paratuberculosis, is a chronic infectious disease primarily affecting 
ruminants. It is characterized by progressive enteritis and weight loss, 
leading to significant economic losses in the livestock industry. This 
manuscript provides a comprehensive review of the pathogenesis, 
clinical presentation, diagnostic approaches, and management 
strategies for Johne’s disease, emphasizing the need for effective 
control measures to mitigate its impact. Johne’s disease, also known as 
paratuberculosis, is a chronic granulomatous enteritis caused by 
Mycobacterium avium subsp. paratuberculosis (MAP). The disease 
primarily affects cattle but can also impact other ruminants such as 
sheep, goats, and deer. Johne’s disease is of significant concern due to 
its impact on livestock health and productivity, and its potential 
association with Crohn’s disease in humans. Early detection and 
management are crucial to control the spread of this disease within 
herds. The pathogenesis of Johne’s disease involves several stages.

The primary route of infection is the ingestion of Mycobacterium 
avium subsp. paratuberculosis (MAP)-contaminated feed, water, or 
feces. The bacterium can also be transmitted from an infected dam to 
its offspring via contaminated milk or feces. MAP is resistant to 
environmental factors and can survive in soil and feces for extended 
periods. Its ability to persist in the environment contributes to the 
spread of the disease within and between herds. Once ingested, MAP 
enters the gastrointestinal tract and is taken up by intestinal 
macrophages. It survives and replicates within these immune cells, 
evading the host’s immune response. The bacterium induces a chronic 
inflammatory response characterized by the formation of granulomas 
(clusters of macrophages) in the intestinal wall. This leads to 
thickening of the intestinal mucosa and impaired nutrient absorption.

Disease progression
As the disease progresses, the intestinal mucosa becomes more 

severely damaged, leading to malabsorption of nutrients, diarrhea, and

weight loss. Infected animals may show clinical signs several years 
after initial infection. Johne’s disease is characterized by a long 
incubation period, and clinical signs usually appear in adult animals. 
The disease is progressive and can result in severe economic losses 
due to decreased milk production and premature culling. Infected 
animals may not show visible signs but can shed MAP in their feces. 
These subclinically infected animals act as reservoirs for the disease.

Early symptoms may include mild diarrhea and a decrease in body 
condition. These signs are often subtle and can be overlooked. As the 
disease progresses, affected animals develop persistent, watery 
diarrhea that does not respond to treatment. Significant weight loss 
and poor body condition are common, despite a normal or increased 
appetite. In dairy cattle, there is a marked decrease in milk production, 
which can contribute to economic losses for producers. Advanced 
cases show severe emaciation and dehydration. Without intervention, 
Johne’s disease can lead to death due to severe dehydration, 
malnutrition, and secondary infections. Diagnosis is based on clinical 
signs, history of infection, and epidemiological data. However, clinical 
signs alone are not sufficient for a definitive diagnosis.

Laboratory tests: The gold standard for diagnosis, fecal culture 
detects MAP in fecal samples. However, it is time-consuming and 
requires several weeks for results. ELISA (Enzyme-Lnked 
Immunosorbent Assay) is used to detect antibodies against MAP in 
blood samples. It is useful for screening but may yield false-negative 
results in early disease stages. PCR (Polymerase Chain Reaction) 
detects MAP DNA in feces, tissues, or environmental samples. It is a 
rapid and sensitive method but may not differentiate between live and 
dead bacteria. Histopathology examination of intestinal tissue samples 
for granulomatous lesions can confirm the presence of MAP, though it 
is an invasive procedure. Regular testing of high-risk animals and herds 
helps in early detection and control of the disease.

Management and control: Effective management and control 
strategies are crucial to reduce the impact of Johne’s disease. 
Maintaining high standards of hygiene and sanitation in feeding and 
housing areas helps prevent the spread of MAP. Isolating new or 
recently acquired animals and testing them for Johne’s disease before 
introduction to the herd reduces the risk of introducing infected 
animals. Infected animals showing clinical signs should be culled to 
prevent further spread of the disease. Currently, there is no effective 
treatment for Johne’s disease, and management focuses on controlling 
the spread and minimizing economic losses.

Conclusion
Johne’s disease is a significant challenge in livestock management 

due to its chronic nature and economic impact. Understanding its 
pathogenesis, clinical features, and diagnostic methods is crucial for 
effective control and management. While there is no cure for Johne’s 
disease, implementing comprehensive biosecurity measures, regular 
testing, and research into vaccines can help manage and reduce its 
prevalence. Ongoing education and research are key to improving the 
understanding and control of Johne’s disease.
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