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Melioidosis has been considered an emerging disease in Brazil since the first cases were reported to occur
in the northeast region. This study investigated two municipalities in Ceará state where melioidosis cases have
been confirmed to occur. Burkholderia pseudomallei was isolated in 26 (4.3%) of 600 samples in the dry and rainy
seasons.

Melioidosis is an endemic disease in Southeast Asia and
northern Australia (2, 4) and also occurs sporadically in other
parts of the world (3, 7). Human melioidosis was reported to
occur in Brazil only in 2003, when a family outbreak afflicted
four sisters in the rural part of the municipality of Tejuçuoca,
Ceará state (14). After this episode, there was one reported
case of melioidosis in 2004 in the rural area of Banabuiú, Ceará
(14). And in 2005, a case of melioidosis associated with near

drowning after a car accident was confirmed to occur in Ara-
coiaba, Ceará (11).

The goal of this study was to investigate the Tejuçuoca and
Banabuiú municipalities, where human cases of melioidosis
have been confirmed to occur, and to gain a better understand-
ing of the ecology of Burkholderia pseudomallei in this region.

We chose as central points of the study the residences and
surrounding areas of the melioidosis patients in the rural
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FIG. 1. Municipalities of Banabuiú (5°18�35�S, 38°55�14�W) and Tejuçuoca (03°59�20�S, 39°34�50�W).
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areas of Banabuiú (5°18�35�S, 38°55�14�W) and Tejuçuoca
(03°59�20�S, 39°34�50�W) (Fig. 1). There are two well-defined
seasons in each of these locations: one rainy (running from
January to May) and one dry (from June to December). A total
of 600 samples were collected at five sites in Tejuçuoca (T1,
T2, T3, T4, and T5) and five in Banabuiú (B1, B2, B3, B4, and
B5), distributed as follows (Fig. 2): backyards (B1 and T1),
places shaded by trees (B2 and T2), water courses (B3 and T3),
wet places (B4 and T4), and stock breeding areas (B5 and T5).

Once a month for 12 months (a complete dry/rainy cycle),
five samples were gathered at five different depths: at the
surface and at 10, 20, 30 and 40 cm (Table 1). The samples
were gathered according to the method used by Inglis et al. (9).
Additionally, the sample processing and B. pseudomallei iden-
tification were carried out as previously reported (1, 8, 9).

The data on weather and soil composition were obtained

from specialized government institutions, such as FUNCEME,
IPECE, and EMBRAPA. The average annual temperature in
both municipalities is between 26 and 28°C. In 2007, the annual
rainfall in Tejuçuoca was 496.8 mm, and that in Banabuiú was
766.8 mm. There are a range of soil types in both Tejuçuoca
and Banabuiú: noncalcic brown, sodic planossolic, red-yellow
podzolic, and litholic. In Banabuiú, there are also alluvial and
cambisol soils. The characteristic vegetation in both munici-
palities is caatinga (scrublands).

There were isolates of B. pseudomallei in 26 (4.3%) of the
600 samples collected. The bacterium was isolated at a rate
(3%) similar to that previously reported (9). The bacterium
isolation occurred in both the dry (53.8%) and the rainy
(46.2%) seasons. Tejuçuoca represented 76.9% (20/26) of the
strains isolated. Four sites in Tejuçuoca (T1, T3, T4, and T5)
and three in Banabuiú (B1, B2, and B4) presented isolates of

FIG. 2. Soil sampling sites in Banabuiú and Tejuçuoca.
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the bacterium (Table 1). The isolation of the B. pseudomallei
strains varied from the surface down to 40 cm. However, 17 of
the 26 positive samples (65.3%) were found at depths between
20 and 40 cm (Table 1). Only two isolates were found at the
surface during the dry season.

A study in Vietnam (13) and one in Australia (9) reported
the presence of B. pseudomallei near the houses of melioidosis
patients. In our study, the same thing happened. Site T3 (15/
26; 57.6%) was located 290 m from the patient’s house, as
reported by the Rolim group (14).

B. pseudomallei was isolated from a sheep paddock in Aus-
tralia, where animals sought shelter below mango and fig trees
(17). In our study, the bacterium was isolated at site T5, a goat
corral alongside the house where the outbreak occurred in
Tejuçuoca. Four sites in places shaded by trees yielded positive
samples (30.7%) in both Tejuçuoca (palm trees) and Banabuiú
(mango trees). Additionally, B. pseudomallei was isolated on
three occasions from a cornfield (site 4B) located alongside the
house of the melioidosis patient in Banabuiú.

In the main areas of endemicity, the disease is more preva-

lent in the rainy season (4, 5, 16). The outbreak in Tejuçuoca
was related to rainfall (14). Besides the association of cases of
the disease with rainfall itself, the isolation of B. pseudomallei
in soil and water was also demonstrated during the dry season
(12, 15). An Australian study isolated strains from soil and
water during the dry and rainy seasons (17). A Thai study also
reported B. pseudomallei in the dry season (18). In our study,
the isolation of B. pseudomallei took place either at the end of
the wet season or in the dry months. Fourteen of the positive
samples (53.8%) were collected during the dry season, albeit
near a river or reservoir (sites T3 and B4).

Physical, biological, and chemical soil features appear to
influence the survival of B. pseudomallei (6, 10). In the present
study, the soil was classified as litholic with sandy or clayey
textures. It is susceptible to erosion, and when there is a lack of
water, it is subject to salinization. During the dry season, the
clay layer becomes dried, cracked, and very hard. During the
rainy season, it becomes soggy and sticky. The isolation of B.
pseudomallei in the dry season is possibly related to the capac-
ity for adaptation of this soil, since the extreme conditions of
lithosols do not prevent the bacterial growth and survival.

It has been shown that B. pseudomallei is more often isolated
at depths between 25 and 45 cm (17). In our study, 65.3% of
the positive samples were taken at depths between 20 and 40
cm. Moreover, of these 17 samples, 10 (58.8%) were collected
during the dry months. Also, unlike in other regions, two pos-
itive samples were taken from the surface in the period without
rainfall.

The rainfall in Tejuçuoca and Banabuiú is generally low, and
temperatures do not vary significantly during the year. There-
fore, the isolation of B. pseudomallei in these places occurs
outside the rainfall, temperature, and moisture conditions ob-
served in other regions of endemicity. Our data thus suggest
that peculiar environmental features, such as soil composition,
might favor the multiplication of B. pseudomallei in northeast
Brazil.

This work was supported by a grant from the CNPq (National
Scientific and Technological Research Council; 475683/2006-4).
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Banabuiú
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(n � 300) Total (n � 600)
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20 1
30
40
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20
30
40

B3/T3 15
Surface 2
10 2
20 4
30 3
40 4

B4/T4 5
Surface
10 1
20 1
30 1 1
40 1

B5/T5 2
Surface
10
20
30 2
40

Total 6 20 26

a Sites designated with B are in Banabuiú, and sites designated with T are in
Tejuçuoca. See the text for details.
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