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Burkholderia pseudomallei (Pseudomonas pseudomallei) causes melioidosis, a life-threatening
infection common among paddy cultivators in Southeast Asian countries. No plant materials have
been investigated for its activity against B. pseudomallei. Therefore, a preliminary study was
carried out using disc diffusion and minimum inhibitory concentration (MIC) methods to evaluate
the anti-B. pseudomallei activity of five Indian medicinal plants documented to have been used
for several ailments in the ancient Indian scriptures. The leaf extracts of Tamarindus indica,
Lawsonia inermis, and Hibiscus rosa-sinensis, the rhizome extracts of Curcuma longa and the
seeds of Vigna radiata were prepared using methanol as solvent. The disc diffusion and MIC
methods were used to assess the anti-B. pseudomallei activity of the plants tested. Only methanol
leaf extracts of Tamarindus indica exhibited anti-B. pseudomallei activity starting from disc
concentrations of 150 µg by the disc diffusion method. The other plants failed to show any zone of
inhibition. MIC assay revealed that the MIC and minimum bactericidal concentration (MBC) for
B. pseudomallei were 125 µg/ml. Our preliminary finding showed that methanolic extracts of
Tamarindus indica has anti-B. pseudomallei inhibitory potentials under in vitro conditions.
Extensive animal studies may be required before investigating the role of Tamarindus indica for
treating melioidosis.
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acquired infection in these regions2. Melioidosis has also
been recognized in India3,4. Infection is acquired more
often by direct traumatic inoculation and inhalation.
Despite the availability of several prolonged combined
treatment regimens for melioidosis using conventional
antibiotics, relapses are common5.

Melioidosis is a fatal life-threatening systemic
infection caused by the gram-negative bacterium
Burkholderia pseudomallei 1 (earlier known as
Pseudomonas pseudomallei), that is found in soil and
aquatic environments in Southeast Asia and northern
Australia, and is a common cause of community525
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Medicinal plants are commonly used for the
treatment of various ailments in India, as these are
considered to have advantages over the
conventionally used drugs that are expensive and
known to have harmful side effects 6. The plant parts
of Tamarindus indica, Curcuma longa, Lawsonia
inermis, Vigna radiata, and Hibiscus rosa-sinensis
possess good antibacterial, anti-inflammatory and
antipyretic activities 7. Leaves of T. indica have
already been reported to have anti-pseudomonal
activity 6 . Therefore, a preliminary study was
undertaken to assess the in vitro activity of five
medicinal plants against clinical isolates of
B. pseudomallei.
Four clinical isolates of B. pseudomallei (two
each of pulmonary and blood origins) were procured
from Universiti Sains Malaysia, Kubong Kerion,
Kelantan, Malaysia. They were isolated from
patients clinically suspected to have melioidosis.
The isolates were processed in a Bio-safety
Level II cabin (Airtech, India), taking essential
safety precautions as B. pseudomallei is a hazard
group 3 pathogen.
The isolates were stored in 1 per cent glycerol
broth ampoules at -70ºC (Cryoscientific Ltd.,
Chennai) and subcultured on sheep blood agar.
The plants material, obtained from the herbarium
of Indian Medical Practitioner Co-operative Society,
Chennai, India (IMCOPS), was shade dried,
powdered and subsequently subjected to the
extraction process. The extraction was done
according to Kambizi et al8 with slight modifications.
The plant materials tested were the leaf parts of
T. indica (Caesalpiniaceae; common name
Tamarind), Lawsonia inermis (Lytharaceae; common
name Cypress shrub), and Hibiscus rosa-sinensis
(Malvaceae; common name Shoe flower), the
rhizome of Curcuma longa (Zingiberaceae; common
name Turmeric), and seeds of Vigna radiata
(Fabaceae; common name Wild black gram). To the
plant powder methanol (10%) was added and
incubated in a shaker for 24 h. The filtered extracts
were evaporated to dryness and redissolved in

methanol to obtain the required concentration. The
leaf extracts were passed through a filter of
0.2 µm porosity (Sartorius, Germany) and stored
at -70ºC till use.
The filter paper discs (Whatmann filter paper
no.1) were sterilized by autoclaving and the extract
was added onto each disc to obtain concentrations
of 150, 200, 250 and 300 µg per disc. The discs thus
prepared were dried before use.
Culture for drug sensitivity was carried out on
Mueller-Hinton agar (Himedia, Mumbai) upon prior
subculture on Mueller-Hinton broth (Himedia,
Mumbai) and the inoculum used was adjusted with
0.5 McFarlard turbidity standard. Fresh cultures of
B. pseudomallei were used for testing the plant
activity. The antibacterial activity of the five different
plant extracts was evaluated using the disc diffusion
method and the minimum inhibitory concentration
(MIC) measurements 9. The disc inhibition zone
method was evaluated by using a modification of the
method described by Bauer et al10. The dried discs
were placed on the test plates and results were read
after overnight incubation at 37ºC. In each test, a disc
containing methanol was included as a negative
control. The antibacterial activity was assessed based
on the measurement of diameter of the zone of
inhibition (mm) formed around the discs.
Simultaneously, commercial discs (Himedia,
Mumbai) containing chloramphenicol (30 µg),
polymyxin-B (300 U), doxycycline (30 µg) and
gentamicin (10 µg) was included for each test to
compare the test results.
Of the five plants tested, the methanolic extracts
of T. indica alone showed anti-B. pseudomallei
activity. The inhibition was observed at all
concentrations tested and diameter of inhibition zones
varied from 10-12 mm. Chloramphenicol
(30 µg) and doxycycline (30 µg) inhibited
B. pseudomallei giving 18 and 21 mm zones
respectively whereas all isolates were resistant to
polymyxin-B and gentamicin. The negative control
(methanol disc) showed no inhibition of bacterial
growth.
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MIC measurement study was performed with
tamarind leaf extract only. All procedures for
inoculation, propagation, dilution, and plating were
done by procedures described by Murray et al 11.
Sterile Mueller Hinton broth (100 µl) was added to
all the wells of the microtiter plate and filter sterilized
methanol extract of T. indica leaves at a concentration
of 125 µg/ml was added to the first well, and was
further serially diluted in the ratio of 1:2 until the
tenth well. The eleventh well served as the control
with no extract but with the inoculum and broth while
the twelfth well with the inoculum and methanol. All
the wells were then inoculated with freshly prepared
B. pseudomallei cells (1 x 10 8 cfu/ml). After
incubation at 37ºC for 24 h, a Klett Summerson
photoelectric colorimeter (Klett MFG, USA) was
used to take readings. The exact concentration that
presented no growth was considered as the MIC.
The MIC value of the methanolic extracts of
T. indica leaves against B. pseudomallei was
125 µg/ml. Minimum bactericidal concentration
(MBC) was also determined by plating 20 µl of
inoculum. The lanes with extract concentrations 300,
250 and 125 µg/ml exhibited total inhibition of
B. pseudomallei. Hence, 125 µg/ml was also
considered as the MBC for B. pseudomallei.
The currently available parenteral treatment
regimens like ceftazidime, co-amoxyclav,
chloramphenicol, doxycycline and co-trimoxazole
have been documented to be potentially toxic and
possess harmful side effects5. Co-amoxyclav therapy
has well documented risks of phototoxic reactions,
hypoplastic anaemia, optic neuritis and macular
rashes. Chloramphenicol has predictable
haemopoietic suppression and aplastic anaemia.
Melioidosis responds slowly to antimicrobial therapy
and relapses despite lengthy courses of treatment5,12.
Indian medicinal plants are regularly used in
various systems of medicine because of minimal side
effects and cost-effectiveness13. Our results showed
anti-B. pseudomallei activity of T. indica leaves in
vitro. The fruits and leaves of T. indica have unique
sour taste and possess cooling, carminative, digestive,
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laxative, antiscorbutic, interferon stimulatory,
immunomodulatory,
antiulcerogenic,
hepatoprotective and antibilious properties6,14-16.
Further attempts must be focussed on identifying
the active principle from the leaves of T. indica,
which could be an important source of new
antimicrobial agent against B. pseudomallei.
Rigorous animal studies need to be done to confirm
the findings.
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