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Tuberculosis in water buffalo (Bubalus bubalis) in the Baixo
Araguari Region, Amapa, Brazil

Tuberculose em bufalos (Bubalus bubalis) na regiao do Baixo
Araguari, Amapa, Brazil

Silvia Minharro'; Cristiane de Morais Alves?; Pedro Moacyr Pinto Coelho Mota®;
Elaine Maria Seles Dorneles*; Andrea Padilha de Alencar’;
Raimundo Magalhaes dos Santos®; Bruno Meireles Leite’; Andrey Pereira Lage®*

Abstract

Water buffalo are of great economic importance in Brazilian Amazonia, which has the largest herd in
Brazil. Bovine tuberculosis caused by Mycobacterium bovis is a zoonotic disease that results in severe
losses to water buffalo production. Although the disease has already been described in the country,
data on the occurrence and distribution of bovine tuberculosis in water buffalo in Brazil is very scarce.
The aim of this study was to determine the frequency of bovine tuberculosis in water buffalo in the
Baixo Araguari River region of Amapa, Brazil. Thirty herds, randomly selected from the 41 herds of
water buffalo in the region, were sampled. From those herds, 212 randomly selected water buffalo were
subjected to the comparative tuberculin skin test. The proportion of Baixo Araguari River region herds
that were positive for bovine tuberculosis was 50.0% (95% CI 31.3% to 68.7%) and the proportion of
animals that were positive was estimated to be 14.8% (95% CI 7.8% to 21.9%). Our results show that
bovine tuberculosis is spread widely among water buffalo in the Baixo Araguari River region, which
suggests that measures to control the disease should be undertaken in the region.

Key words: Brazilian Amazon. Comparative tuberculin skin test. Epidemiology. Mycobacterium bovis.

Resumo

Acriagdo de bufalos éde grande importanciaecondmicana Regido Amazodnica, que abriga o maior rebanho
do Brasil. A tuberculose causada pelo Mycobacterium bovis é uma zoonose que leva a perdas severas
na criacao de bufalos. Apesar de ja ter sido descrita no pais, dados sobre a ocorréncia e distribuicao da
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tuberculose em bufalos no Brasil sdo escassos. O presente estudo investigou a frequéncia de tuberculose
em bufalos na regido do Baixo Araguari, Amapa. Trinta rebanhos, selecionados ao acaso dentre os 41
que criam bufalos na regido, foram amostrados. Destes rebanhos, 212 animais selecionados ao acaso
foram submetidos a tuberculinizacdo cervical comparativa. A frequéncia de rebanhos infectados na
regido do Baixo Araguari foi de 50,0% (CI 95%: 31,3% to 68,7%) ¢ a frequéncia de animais infectados
foi estimada em 14,8% (95% CI: 7,8% to 21,9%). Nossos resultados mostram que a tuberculose esta
amplamente distribuida em bufalos da regido do Baixo Araguari, Amapa e que medidas de controle da

doenga devem ser implementadas na regido.

Palavras-chave: Mycobacterium bovis. Epidemiologia. Tuberculinizagdo cervical comparada.

Amazonia brasileira.

Water buffalo (Bubalus bubalis) are very common
in Brazilian Amazonia, where they have been raised
for milk and meat because of their high level of
rusticity and ability to adapt to flooding regions
(VEIGA et al., 1996). Despite being more resistant
than cattle to the conditions of the Amazonian
region, water buffalo are still susceptible to several
infectious and parasitic agents that also affect cattle
(MOTA et al., 2002; FERREIRA, 2009; SILVA et
al., 2014).

Mycobacterium bovis can also infect water
buffalo, causing great economic losses when a herd
is infected (HEINEMANN et al., 2008). Bovine
tuberculosis in water buffalo has been described
worldwide (MICHEL et al., 2010). Although it
has also been reported in Brazil (PORTUGAL
et al., 1971; MOTA et al., 2002; RIBEIRO et al.,
2003), the data on its prevalence and distribution
in different areas are very scarce, particularly in
Brazilian Amazonia.

Since 2001, the Ministério da Agricultura,
Pecuaria e Abastecimento (MAPA) of Brazil started
anational program for the control and eradication of
brucellosis and tuberculosis (Programa Nacional de
Controle e Erradica¢ao de Brucelose e Tuberculose
Animal — PNCEBT) in cattle and water buffalo
(BRASIL, 2006). One major component needed
for the establishment of control and eradication
programs is knowledge of the disease status at the
start of the program, to be used as a comparative
parameter for the program’s progress. Therefore,
the aim of the present study was to determine the

frequencies of individual water buffalo and herds
that tested positive for bovine tuberculosis in the
Baixo Araguari River region, Amapa, Brazil.

The Baixo Araguari River region, with an area of
17.996 km?, comprises three municipalities: Amapa,
Tartarugalzinho, and Cutias (Amapa State, Brazil)
(Figure 1) (IBGE, 2007). The major economic
activity in the region is the raising of cattle and
water buffalo, although water buffalo herds are
gradually replacing cattle. Data from the animal
health authority of the State of Amapa (Agéncia
de Defesa e Inspecdo Agropecuaria — DIAGRO)
revealed 41 water buffalo herds in the region, with a
total population estimated at 23,000.

DIAGRO conducted a
tuberculosis

survey on bovine
in water buffalo from the Baixo
Araguari River region, in 2005. Cluster sampling
was carried out in two stages. First, 30 herds were
randomly selected from the region’s water buffalo
herds. These properties were distributed in the
municipalities of Amapa (10), Cutias (13), and
Tartarugalzinho (7). Then, five to 14 adult female
animals were randomly selected from each herd, for
a total of 212 animals tested.

The selected animals were subjected to a
comparative tuberculin skin test, as described by
the PNCEBT for water buffalo (BRASIL, 2006),
using avian and bovine tuberculin (Lanagro / MG,
MAPA, Brazil). A herd was classified as positive
if at least one positive animal was found. Animals
with inconclusive tuberculin skin test results were
considered negative.
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Prevalence and confidence intervals were
calculated with data weighted by the herd size
(BENNETT et al., 1991; NOORDHUIZEN et al.,

1997). The confidence interval for herd prevalence

was calculated using the exact Clopper-Pearson

confidence interval for a single binomial proportion

using the R package binGroup (ZHANG et al.,
2011).

Figure 1. The Baixo Araguari River region (Amapa, Brazil), where water buffalo herds were selected and animals

were subjected to the tuberculin skin test, 2005.

| Sampled Regicns
Bl Amapd

Of the 212 animals tested, 31 had positive, 29
had negative, and 152 had inconclusive comparative
tuberculin skin test results. Fifteen of the studied
herds had bovine tuberculin-reactive animals. The
frequency of bovine tuberculosis in water buffalo in
the studied region was estimated as 14.8% (31/212)
(95% CI 7.8% to 21.9%) for individual animals and
50.0% (15/30) (95% CI 31.3% to 68.7%) for herds.

Similar frequencies of tuberculin-positive water
buffalo have been observed in the Amazon region
[20.4% (266/1303)] (MOTA et al., 2002). However,
the number of tuberculin-positive animals observed
in the Baixo Araguari River region was higher
than in Sdo Paulo (6.0%) and Maranhao [13.5%
(21/155)], Brazil (PORTUGAL et al., 1971;
PEREIRA et al., 2009), which could be due to

differences in time and sampling location. Another
study involving bovine tuberculosis in water buffalo
in Parintins (Amazonas, Brazil) also observed a
high prevalence of infected animals (20.4%) and
an even higher prevalence of infected herds, since
the disease was diagnosed in all water buffalo herds
analyzed (MOTA et al., 2002).

The high frequency of tuberculin-positive
water buffalo found in Brazilian Amazonia could
be due to the way animals are raised in the region.
Although almost all herds are raised using extensive
production systems, during the rainy season when
most of the area is flooded, animals are confined
to very small feeding areas or are even raised on
ships. Such high density can increase the likelihood
of the spread of the disease, since close contact
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with infected animals is recognized as one of the
major risk factors for the transmission of bovine
tuberculosis (HEINEMANN et al., 2008; MICHEL
etal., 2010).

The occurrence of bovine tuberculosis in water
buffalo found in the present study may have been
much higher than the estimated number because
we decided to use a more specific cutoff by
considering the animals with inconclusive results
as having negative test results. Furthermore,
anergy is a concern in the diagnosis of bovine
tuberculosis; thus, some infected animals could
show negative reactions to the tuberculin skin test
(MONAGHAN et al., 1994). Nevertheless, those
inconclusive reactions could also be the result of
direct contact or infection of the water buffalo by
Mycobacteria other than tuberculosis (MOTT)
(MONAGHAN et al., 1994). There have already
been reports of the isolation of MOTT from the
caseous material of water buffalo from the Brazilian
Amazon (RIBEIRO et al., 2003), which could lead
to inconclusive or false-positive tuberculin skin
test results. However, the comparative tuberculin
skin test used in this study helped to prevent
false-positive results due to contact with MOTT
(MONAGHAN et al., 1994).

The high prevalence of bovine tuberculosis in
water buffalo is of great concern for the Brazilian
Amazon, where this species is economically very
important (VEIGA et al., 1996; LOURENCO
JUNIOR, 1998). Moreover, it is a major public
health concern (MICHEL et al., 2010), since water
buffalo milk and meat are essential in the diet of the
region’s population.

Control measures (BRASIL, 2006;
HEINEMANN et al., 2008) based on culling
infected animals and reducing chief risk factors,
such as a high density of animals during the flooding
season, should be implemented in the region.
Alongside these measures, the establishment of
an education program targeting the breeders and

explaining the public health risk of contact with
infected animals and the consumption of infected
milk or meat would be worthwhile.

Our results show that bovine tuberculosis is
spread widely among water buffalo in the Baixo
Araguari River region of Amapa, Brazil. Measures
to control the disease should be undertaken in the
region.
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