Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 101(1): 95-97, February 2006 95

Phenotypic characterization of three clinical isolates of
Burkholderia pseudomallei in Ceara, Brazil
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Burkholderiapseudomallei, the causative agent of melioidosis was found in a small cluster of casesin Tejuguoca,
Ceara, Brazl. Tests were carried out to determine its phenotypic characteristics: colony morphology on Ashdown
agar and MacConkey agar, biochemical profile in conventional biochemical tests and APl 20NE, arabinose assimi-
lation and susceptibility testing by disk diffusion, comparing with data in the literature. This study confirms the
presence of B. pseudomallei in Brazil and describes its characteristics.
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Melioidosis is a serious human disease caused by
Burkholderia pseudomallei. | solation of B. pseudomallei
from human samples had not been reported in Brazil until
2003 (Miralles et al. 2004, Braga & Almeida 2005). The
purpose of this study was to compare the characteristics
of these Brazilian isolates of the species with others re-
ported in theliterature, and to alert microbiologistsin the
region to these characteristicsin order to enable them to
recognize subsequent cases.

In this study three isolates of B. pseudomallei were
analyzed. Thesewereisolated from clinical samplesfrom
asmall cluster of casesthat occurred in Tejuguoca, Ceara,
Brazil, involving three patients from the same family, aged
10-15yearsold. Two strains of B. pseudomallei wereini-
tially isolated on MacConkey agar from the spleen, liver,
and lung and one strain from blood culturein BHI broth.
All proceduresinvolving viable cellswere performedin a
category 3 containment laboratory.

Strainswereidentified phenotipically according to the
criteriadescribed for gram-negative nonfermentative ba-
cilli and by characteristics on Ashdown sel ective medium
(Ashdown 1979, Gilligan & Whittier 1999, Koneman et al.
2001). Theidentification of B. pseudomallel was confirmed
by biochemical tests using the APl 20NE system
(bioMérieux) (Danceet al. 1989).

The bacteriawere short, motile bipolar gram-negative
bacilli. All three isolates showed characteristic bipolar
staining, probably because of intracellular deposits of 3-
hydroxy butyric acid (Inglis et al. 2001, Sprague &
Neubauer 2004). A thick and dry pellicle with a matt sur-
face was seen on BHI broth cultures. This pellicle forms
at the broth-air interface, possibly because of positive
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aerotaxisof B. pseudomallei, and reflectsatype of amulti-
cellular organization that resemblesabiofilm.

On MacConkey agar after 24 h of incubation the col o-
nieswere pink-transparent, small, smooth, with sheen and
convex. After seven days of culture, isolates 1 and 3
showed larges, circulars, viscous, with sheen on surface
and entire borders colonies. Isolate 2 also produced
circulars, with surface sheen and pink colonies, however
showed consistence dry and wrinkled.

Ashdown’s selective agar is commonly used to cul-
turethe organism from amixed flora. All the B. pseudomal -
lei isolates had characteristic colonial morphology on
Ashdown agar. The colonies were smooth, moist, purple
in color, dome shaped, about 0.8 to 1 mm in diameter, on
plates after 24 h of incubation at 37°C. After seven days of
incubation isolate 2 grew as purple colonies, wrinkled, 5
to 6 mmin diameter, which had centrally umbonated, with
radiating ridgesat the periphery and acharacteristic earthy
odor; this showed a typical colonial morphology
(Ashdown 1979). Isolates 1 and 3 included both smooth
and mucoid colonies. The isolation of mucoid variant
strains from clinical specimensis relatively uncommon
(Ingliset a. 2001). Howard and Inglis (2003) have sug-
gested that this may reflect inhibitory effect of crystal
violetin Ashdown’sagar. However, thisnot was observed
inisolates1 and 3.

B. pseudomallei and a closely related species
Burkholderiathailandensis, can be distinguished by their
ability to assimilate the aldopentose L-arabinose. The L -
arabinose non assimilators, B. pseudomallei, are highly
virulent and can beisolated from both clinical specimens
and the environment. The L -arabinose assimilators, now
known as B. thailandensis, however, are generally aviru-
lent and found predominantly in the environment (Brett
et al. 1998). B. pseudomallei isolates were tested for ara-
binose assimilation by growth on minimal saltsagar con-
taining 0.2% L -arabinose (Wuthiekanun et a. 1996). None
of the clinical isolates of B. pseudomallei could assimi-
late arabinose, which was demonstrated by absence of
growth on minimal saltsmediumin48 h. AlthoughArat+ B.
pseudomallei has been reported to cause infection
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(Lertpatanasuwan et al. 1999), all isolates causing melioi-
dosisinour study were Ara—. Our findings support previ-
ous observations described by Vuddhakul et al. (1999) in
Thailand and by Miralles et a. (2004) in Brazil. In this
study, the results of the biochemical profile in the OF
medium testswith lactose, maltose, and mannitol for iso-
lates 1 and 3 differed from those Gilligan and Whittier
(1999), but this may reflect differences in methodol ogy
utilized for assimilation tests, rather than genuine differ-
encesin Brazilian isolates.

All the B. pseudomallei isolates were identified cor-
rectly by APl 20NE in 48 h. The profile obtained for iso-
lates 1, 2, and 3 were 1556577 (99.1% correct identifica-
tion), 1156577 and 1156577 (99.9% correct identifica-
tion) respectively. InAPI 20NE strips, differencesin escu-
lin hydrolysiswere observed (isolate 1 was positive, iso-
lates 2 and 3 were negative), although this did not affect
the identification profile, as esculin hydrolysis by B.
pseudomallei isquite variable (Gilligan & Whittier 1999,
Konemanet al. 2001).

Susceptibility tests were undertaken with the foll ow-
ing antibiotics: piperacilin-tazobactam, ticarcilin-
clavulanate, ceftazidime, ceftriaxone, cephal otin, imipenem,
gentamicin, tetracycline, ciprofloxacin, chloramphenicol,
and sulfamethoxazol e-trimethoprim (Cecon®). All antibi-
otics were tested by disk diffusion using standard meth-
0ds (NCCLS2003). Theresultsof susceptibility testsare
shown in Table and were typical of B. pseudomallei. In
general, the Brazilian isolates exhibited similar profileto
those other parts of the world. Our report confirms previ-
ous studies asrealized by Gales et al. (2005) for in vitro
susceptibility Burkholderia species. However, in this
study, our isolates were resistant to sulfamethoxazole-
trimethoprim, although thismay have occurred by differ-
encesin methodology utilized. B. pseudomallei isknown
to produce a number of beta-lactamases (Niumsup &
Wauthiekanun 2002). These results mean that the current
recommendationsfor thetreatment of melioidosiscan also
be applied to casefrom Brazil (CDC 2004).

TABLE

Antibiotic susceptibility patterns of three isolates of
Burkholderia pseudomallei determined by disk diffusion

Isolates
Antimicrobial agent Disk (1g) 1 2 3
Piperacilin-tazobactam 100/10 S S S
Ticarcilin-clavulanate 75/10 S S S
Ceftazidime 30 S S S
Ceftriaxone 30 | I S
Cefalotin 30 R R R
Imipenem 10 S S S
Gentamicin 10 R R R
Tetracycline 30 S S S
Ciprofloxacin 5 | R R
Chloramphenicol 30 S S S
Sulfa-trimethoprim 25 R R R

R: resistant; |: intermediate; S: susceptible
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