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of the herds tested positive for tuberculosis. Such outbreaks
underscore the vulnerability of livestock products to sanitary
barriers imposed by international markets (Michel etal. 2010).

Currently, there is no effective vaccine for bovine tuberculosis
(OIE 2013). Disease control and eradication programs in most
countries, including Brazil, depend on traditional diagnostic

Fig.5. Tuberculosis in young Jersey calves. Bovine 1 lymph node
showing dystrophic calcification amid caseous necrosis. Von
Kossa staining, obj.10x.

Fig.6. Tuberculosis in young Jersey calves. Bovine 1 lung showing an
area of immature fibrosis. Masson'’s trichrome special staining,
0bj.10x.
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methods such as the intradermal test (Alvarez et al. 2012).
In Brazil, the “Programa Nacional de Controle e Erradicagdo
da Brucelose e da Tuberculose Animal” (National Program
for the Control and Eradication of Brucellosis and Animal
Tuberculosis - PNCEBT) uses this method to detect delayed
hypersensitivity reactions (DTH). This reaction occurs after
inoculation with a purified protein derivative (PPD), leading
to a local inflammatory response in infected animals before
the presence of the bacillus (Xin et al. 2013).

In this outbreak, four potential routes of Mycobacterium
bovis transmission to the herd were considered: unintentional
transmission by humans, facility contamination, introduction
through wild animal vectors, and undetected infection in one
of the founder animals. While bovine tuberculosis is typically
observed in adult animals owing to its chronic nature (Alberti
et al. 2020), our study documented cases in both adult and
very young animals, including those only a few days old.
Although transmission in these young animals may be linked
to tuberculosis lesions in the genitourinary tract or placenta
of infected mothers (Moral et al. 2018), the data did not allow
us to conclusively identify the primary transmission route.

The inability to definitively determine the primary
transmission route highlights the complexity of tuberculosis
transmission dynamics in endemic regions. Evidence suggests
multiple possible pathways, but without definitive proof, it
remains unclear which route was predominant in this outbreak.

Fig.7. Tuberculosis in young Jersey calves. Bovine 1 showed positive
immunolabeling for CD3 in the lungs and on the periphery of
the necrotic areas in the lymph nodes. Inset: evidence of lung
immunolabeling. IHC (CD3), submicroscopic view.

Fig.8. Tuberculosis in young Jersey calves. Bovine 2 showed negative
immunolabeling for CD3 in the lungs and positive immunolabeling
in the cortical lymph nodes. IHC (CD3), submicroscopic view.
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This uncertainty underscores the need for further research
and more advanced diagnostic tools to better understand M.
bovis transmission in similar settings.

The dynamics of the disease within the herd were observed
through progressive spread and development of clinical and
pathological signs over time. Initially, infection was detected
in adult cows, characterized by gradual weight loss and
enlarged lymph nodes. As the outbreak progressed, it became
evident that the disease was not confined to adult animals;
young calves, including neonates, also began to exhibit signs
of tuberculosis, indicating multiple routes of transmission.

Clinically, the disease is characterized by progressive
development of granulomatous lesions in various organs,
with the lungs, head, and mediastinal lymph nodes being
the most affected (Carrisoza-Urbina et al. 2019, 2023). The
histopathological findings of this study, particularly the
presence of disorganized granulomas with significant necrosis
in young calves, suggest a deficient immune response, allowing
substantial bacterial multiplication. T lymphocytes (CD3)
were detected in the granulomas of one of the calves but only
in areas with extensive necrosis, indicating that these cells
play a role in disease progression when the body’s adaptive
immune response becomes active (Beytut 2011, Andreazza et
al. 2015). The presence of these cells in the context of severe
lesions suggests a delayed but critical immune response that
attempts to contain infection.

The atypical presentation of tuberculosis in young calves,
characterized by disorganized granulomas and a high bacterial
load, aligns with the literature on immune responses in young
animals (Carrisoza-Urbinaetal. 2019, 2023). These findings
emphasize the importance of early detection and intervention,
particularly in herds where tuberculosis is endemic.

CONCLUSION

While this study explored potential transmission routes
of bovine tuberculosis, it also underscored the inherent
challenges in definitively identifying the primary route, thereby
reflecting the complexity of the dynamics of the disease.
Clinical and histopathological findings, especially in young
calves, offer valuable insights into disease progression and
the associated immune response. These findings emphasize
the critical need for vigilant monitoring and implementation
of effective control strategies to manage and prevent similar
outbreaks in the future.
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