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Tuberculosis outbreak in intensive swine farming from southern Brazil
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ABSTRACT: Mycobacterium tuberculosis var. bovis is the etiologic agent of animal tuberculosis (aTB), a neglected zoonotic disease. Animal
tuberculosis can affect many species, including swine. aTB-consistent granulomas in these animals lead to carcass disposal, generating
economic losses and posing risks to human health. In the present study, an aTB outbreak was identified at an intensive swine farming operation
in Southern Brazil. Inspection during swine slaughter revealed aTB-suspected lesions, which were collected for diagnosis by histology, PCR,
and bacterial isolation. The animals had no clinical signs of tuberculosis. Granulomatous lesions were identified in 0.73% (59/8,071) of the
slaughtered swine, and were confirmed by histology. Nine samples were further examined by PCR and bacterial isolation, with 44.4% and
55.5% positive results, respectively. Data from abattoirs subjected to federal surveillance show an aTB prevalence in Brazil of <0.001%. The
present data thus indicate a swine aTB outbreak in intensive breeding. Swine infection can be related to exposure to infected animals or to
contaminated food or environment. Biosecurity measures must be taken to avoid aTB transmission. Although certified swine breeding farms
adopt such measures, this report indicates that constant monitoring is crucial, and greater control in swine breeding and finishing units is
required to prevent outbreaks and spread of tuberculosis.
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Surto de tuberculose em suinos de criacdo intensiva no Sul do Brasil

RESUMO: Mycobacterium bovis é o agente etiologico da tuberculose animal (aTB), uma doenga zoondtica negligenciada. A tuberculose
animal pode afetar muitas espécies, incluindo suinos. Os granulomas compativeis com a aTB nesses animais levam ao descarte de carcagas,
gerando perdas econdmicas e trazendo riscos a saude humana. No presente estudo, um surto de alB foi identificado em um sistema de
criagdo intensiva de suinos na regido Sul do Brasil. A inspe¢do durante um abate de suinos revelou lesées suspeitas de tuberculose, as quais
foram coletadas para diagnostico por histologia, PCR e isolamento bacteriano. Os animais ndo apresentavam sinais clinicos de tuberculose.
Lesédes granulomatosas foram identificadas em 0,73% (59/8.071) dos suinos abatidos, e foram confirmadas pela histologia. Nove amostras
foram posteriormente examinadas por PCR e isolamento bacteriano, com 44,4% e 55,5% de resultados positivos, respectivamente. Dados
de frigorificos submetidos a vigildancia federal demostram prevaléncia da aTB de < 0,001% no Brasil. Os dados presentes indicam, portanto,
um surto de aTB em suinos de cria¢do intensiva. A infecgdo em suinos pode estar relacionada a exposi¢do a animais infectados, alimentos
ou ambientes contaminados. Medidas de biosseguranca devem ser tomadas para evitar a transmissdo da aTB. Embora as granjas suinicolas
certificadas adotem tais medidas, este relato indica que o monitoramento constante é crucial, e maior controle nas unidades de cria¢do e
terminagdo de suinos é necessdrio para prevenir surtos e disseminagdo da tuberculose.

Palavras-chave: zoonose, saide unica, Mycobacterium bovis, PCR, Suinos.

Mpycobacterium bovis causes animal to M. bovis infection, but infections in this species
tuberculosis (aTB), a neglected infectious zoonotic are uncommon compared with M. avium infections
disease (WHO, 2010) that can affect wild and domestic (COLDEBELLA et al., 2018). When granulomatous
species (BYRNE et al., 2019). Swine are susceptible lesions are identified during carcass examinations,
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most lesions are related to lymphadenitis, caused
by M. avium complex bacteria (STROMEROVA;
FALDYNA, 2018). Data from abattoirs under federal
surveillance show that aTB prevalence was <0.001%,
and lymphadenitis prevalence was 0.81% between
2012 and 2014 in Brazil (COLDEBELLA et al.,
2018).

The presence of aTB-compatible
granulomas leads to partial or whole carcass
condemnation, contributing to economic loss
(BRASIL, 2017). Each year, 3,974 kilotons of pork
are produced in Brazil and about 84% is directed
to domestic markets (ABPA, 2019). Therefore,
biosecurity measures during pig rearing and finishing,
together with monitoring and surveillance measures
must be taken to prevent infection of animals with M.
bovis, and ensure that infected animals do not reach
human consumers. This study described an outbreak
of M. bovis in swine from production facility in Rio
Grande do Sul, Brazil.

During a slaughter that occurred in
February 2019 in the central region of Rio Grande
do Sul State, southern Brazil, 59 swine among a
total of 8,071 (0.73%) presented granulomatous
lesions at post-mortem examination, these animals
were approximately 4 to 5 months old. The positive
animals were from three different finishing farms,
but were traced to the same piglet production unit.
Lesions were found in all submandibular and
pulmonary lymph nodes, and in some mesenteric
lymph nodes, livers, and spleens. Lesions were
grossly characterized by multifocal to coalescent
nodular areas of 0.3 to 1.5 cm, white to yellowish,
firm, with caseous appearance. The animals had no
clinical signs of tuberculosis and had a normal body
score during pre-slaughter evaluation.

Of the 59 animals, 22 were sampled, of
which 29 tissues were submitted for histological
diagnosis according to standard protocols. For
histological analyses, fragments of the affected
organs were harvested and fixed in 10% neutral
buffered formalin. Thin slices were then processed
and stained with Haematoxylin and Eosin (HE) and
Ziehl Neelsen. Nine samples, each from a different
animal, were randomly selected for PCR and
bacterial isolation. For molecular analyses, DNA
was extracted from fragments of affected tissues,
and subjected to PCR specific to M. tuberculosis
var. bovis as previously described (LOPES et al.,
2020; MAYER et al., 2012). For mycobacterial
isolation, after decontamination using the Petroff
method, tissues were inoculated in Stonebrink-Leslie
and Lowenstein-Jensen culture media (COUSINS,

2018). Samples were then aerobically incubated at
37°C until colonies with morphology compatible
with M. bovis appeared. DNA was then extracted
from colonies (VAN SOOLINGEN et al., 1991)
and subjected to PCR specific to M. bovis using two
different previously published protocols (WARREN
et al,, 2006; MAYER et al., 2012), confirming their
identification as M. bovis.

All samples analysed by histology (n =
29) displayed granulomatous lesions suggestive of
tuberculosis, described as multifocal nodular areas of
caseous necrosis, often mineralized, surrounded by
inflammatory infiltrate of epithelioid macrophages,
multinucleated giant cells, lymphocytes, plasmocytes
and neutrophils associated with peripheral fibrosis.
None of the samples were positive at Ziehl Neelsen
stain. By molecular diagnosis, 44.4% (4/9) of
samples tested positive for M. bovis. Following the
bacterial isolation procedure, 55.5% (5/9) of samples
presented colonies confirmed as M. bovis by PCR
(Table 1). Only 2 samples gave positive results by
both PCR and bacterial isolation.

Studies have identified M. avium Complex
as the most important causative pathogens associated
with swine granulomatous lesions; however, other
authors have claimed the importance of M. bovis
in regions that do not have bovine tuberculosis
effectively under control (MUWONGE et al., 2012;
BARANDIARAN et al., 2015). In Brazil, bovine
tuberculosis is endemic, and data implicating M.
bovis or M. avium in swine granulomatous lesions
are scarce and largely limited to regional studies
(COLDEBELLA et al., 2018).

In the outbreak described here, all tested
cases were associated with M. bovis and were
probably contracted on the breeding farm, since
all positive animals had the same origin. Animal
infections can be traced to exposure to other infected
animals (e.g., swine, cattle, or humans), contaminated
food, or environmental sources (ALVAREZ et al.,
2011; BARANDIARAN et al., 2015; JOHANSEN
et al., 2014, MESSENGER; BARNES; GRAY,
2014). Exposure to contaminated food is considered
most relevant to swine, given their feeding habits
(BARANDIARAN et al., 2015). However, high
density swine farming systems in Rio Grande do
Sul are mostly operated by cooperative companies,
which guarantee tight control of the breeding process
(MIELE; WAQUIL, 2007), and are considered less
likely to have infections related to contaminated food
in their systems. Genotyping the isolates obtained
here would provide hints about the probable source of
infection and should be performed in future studies.
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Table 1 - Analyzed samples and results. All samples were negative at Ziehl Neelsen at histology analysis.

Animal Tissue Histology (HE) Tissue PCR Bacterial isolation
1 Head lymph nodes + + +
5 Gastrohepatic lymph nodes 4 np np
Spleen + np np
3 Pulmonary lymph nodes + - +
4 Neck lymph nodes 4 np np
5 Mesenteric lymph nodes + np np
6 Gastrohepatic lymph nodes + np np
7 Pulmonary lymph nodes + + -
8 Liver + np np
9 Liver + np np
10 Gastrohepatic lymph nodes 4 np np
Pulmonary lymph nodes np np
11 Head lymph nodes + + -
12 Lymph nodes 4 4 4
13 Liver + np np
Spleen + np np
14 Liver 4 np np
Mesenteric lymph nodes + np np
15 Gastrohepatic lymph nodes + np np
16 Mesenteric lymph nodes + np np
17 Lungs + np np
Neck lymph nodes + np np
18 Mesenteric lymph nodes 4 - 4
19 Head lymph nodes + np np
Liver + - -
20
Spleen + np np
21 Lungs + = =
Pulmonary lymph nodes + np np
Liver 4 np np
22 Gastrohepatic lymph nodes + - +
HE: Haematoxylin and Eosin; “+”: positive results; “-”: negative results; “np”: not performed.

Given the zoonotic potential of aTB, when
cases are confirmed, investigations into the probable
source of infection, and institution or review of
management measures such as cleaning, disinfection,
and temporary cessation of farm operations for
sanitation are recommended. Providing regular
employee instruction, and correctly disposing of
carcasses are also recommended (BARCELLOS et
al., 2008). In the present report, the weaner-producing
farm was identified as the likely source of infection,
the finishing farms were subjected to disinfection
and a short break in operations, and the employees
were instructed to seek health care. Although it
was not possible to define the source of infection,
biosafety measures such as preventing animals from
having contact with infected animals (including

infected humans), avoiding feeding them with milk
and dairy products, and avoiding possible sources
of environmental contamination could prevent the
occurrence of future outbreaks.

Three different techniques were used for
aTB diagnosis to characterize this aTB outbreak in
domestic swine. Although all harvested samples had
histological lesions compatible with aTB, not all
samples were positive by bacterial isolation or PCR.
Such discrepancies may occur due to factors such as
number of viable microorganisms, and level of lesion
calcification. We thus recommend using more than
one test to confirm the disease, which should provide
higher diagnostic accuracy, as has been suggested in
previous reports (MEDEIROS et al., 2010; LOPES
et al., 2020).
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Although less frequent, pigs may be
responsible for zoonotic tuberculosis, rendering
continuous monitoring of this species critical. Thus,
certified swine breeding farms are tested at six-month
intervals by random sampling using comparative
tuberculin test (MAPA, 2002). Additionally, there
is no direct contact between swine and other animal
species. However, despite these efforts, this study
shows an outbreak of tuberculosis in animals from the
same piglet production unit, indicating that greater
oversight is needed at extensive pig breeding units to
prevent swine aTB outbreaks.
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