International Journal of Integrative Medical Sciences,
IntJ Intg Med Sci 2014, Vol 1(1):5-8.

Original Article

A study of antifungal activity of ethanolic extracts of
Leucaslongifolia L. against fungal pathogens

Kartikeya Tiwari'", IvvalaAnand Shaker? InampudiSailaja®.

“LSr. Lecturer, International Medical School, Management & Science University, Shah Alam, Malaysia.
2Professor & HOD, Department of Biochemistry, Rajshree Medical Research Institute, Bareilly,
U.P., India.

3 Assistant Professor, College of Agricultural & Biotechnology, Adhiparasakthi Agricultural College,
Vellore, Tamil Nadu, India.

ABSTRACT

Leucas longifolia Benth. (Lamiaceae) is common plant in India is consideredcarminative, stimulant and emmenagogue. The
present study was designed to evaluate the antifungal activity of ethanolic (leaf and root) extracts of
Leucaslongifolia against pathogenic strains ofAspergillusniger, Fusariumoxysporum, Candida albicans,
Trichophytonsp., and Alternariaalternata. The results were compared with standard antibiotics and findings
support the traditional use of the plantin the treatment of different infections for the medicinal use. In comparison
with the antibiotic, these extracts show no side effects.
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INTRODUCTION

Allmicroorganismshave the ability to adapt from
the environment. Similarly the fungal pathogens,
opportunistic in nature and cause a large number
of diseases in healthy and immune-
compromised individuals.

The fungal infections are also increasing year
by year, especially the candida infection, due to
overuse of antibiotics and upcoming immune-
compromised state in the human population.
Many of the currently used antimicrobials are
associated with adverse effects such as toxicity,
hypersensitivity,immune suppression and tissue
residues posing public health hazard. Therefore
further, new alternate remedies for treatment
of microbial diseases are required and the
people are returning to their traditional
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therapies, which possess minimum side effects
and naturally heal the infection.

The plants are rich source of bioactive
compounds and have the potential to act against
deadly pathogens. Plant based antimicrobials
may become the base for the development of
new antibiotics, because of increasing side
effects and complications of chemically
synthesized antibiotics. Leucas longifolia
Benth. (Lamiaceae) is commonly called ‘Barumbi
orDudhani’ in India. It is perineal herb found in
in wasted lands and roadsides. It is considered
as carminative and stimulant [1, 2].

Many of (Lamiaceae) species of Leucas shows
antidiabetic,analgesic, antipyretic, antiin-
flammatory, antioxidant, CNS depressant
and wound healing activity [3-9].
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Ayurveda, Siddha, Unani and Folk (tribal)
medicines are the major systems of indigenous
medicines. Among these systems, Ayurveda is
most developed and widely practiced in India.
Ayurveda dating back to 1500-800 BC has been
an integral part of Indian culture. The term
comes from the Sanskrit root Au (life) and Veda
(knowledge). As the name implies it is not only
the science of treatment of the ill but covers
the whole gamut of happy human life involving
the physical, metaphysical and the spiritual
aspects. Ayurveda recognizes that besides a
balance of body elements one has to have an
enlightened state of consciousness, sense
organs and mind if one has to be perfectly
healthy.

In the present study, the selection of this plant
for evaluation was based on its traditional
usages. A little work has been done on the
antimicrobial activity of this medicinal plant, it
needs further study for verification of its activity
against number of pathogens. The ethanol
extracts obtained from the leaves, roots and the
combined formulation of wildLeucaslongifolia,
have been investigated for their antifungal
activities.

MATERIALS AND METHODS
Plant material

The plant material was collected from
wildLeucaslongifolia, Lantana camara in and
around Loni August, 2013. Voucher specimens
of the plant were deposited in the Department
of Botany, University of Rajasthan, Jaipur, India.

Preparation of extracts

The plant parts (leaf and rootstock) were air
dried. The dry powdered plant material (20 g),
either of the leaf or the root, was soaked in the
50% ethanol until complete saturation of the
plant material. The extract was filtered using
Whatman filter paper no. 1, and the filtrate
solvent was evaporated under vacuum using a
rotary evaporator at 55°C. The resulting dried
extract was stored in labeled sterile screw-
capped bottles at -20°C. The extract (in the form
of sticky black substances) amounting to around
5 g was dissolved in 1 ml of DMSO (dimethyl
sulfoxide) before testing. The combination of
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plant extracts, leaf and root, (1:1 ratio) was
alsoused to test Aspergillusniger, Fusarium-
oxysporum, Candida albicans, Trichophyton sp.,
Alternariaalternata which were used as the test
fungi were obtained from Department of
Microbiology, University of Rajasthan, Jaipur,
India and maintained pure cultures on
Sabouraud’s Dextrose Agar (SDA) plates and
slants.

Minimum inhibitory concentration (MIC)
determination

MICs were performed by the visual broth macro
dilution method 9. Fungal suspensions were
diluted added to Medium without bicarbonate
(buffered to pH 7.0 with 0.165 M morpho line
propane sulfonic acid) broth supplemented with
glutamine, to a concentration of approximately
0.5 x 10°CFU/mlI (verified by colony counts in
SDA). A twofold serial dilution of 1ml each of
extract was added to 1.8 mL of the Medium. The
concentrations were in the range, 0.100 — 1000
mg/ml. Controls used were medium without
antifungal agents were used in the test. The
results for the extracts were compared with a
standard, Ketoconazole. The tubes were then
incubated at 35°C for 24 - 48h. MIC was defined
as the lowest concentration that did not yield
visual growth. All experiments were performed
in triplicate.

RESULTS

The MICs values of the extracts are presented
in Table 1. The MIC results for the ethanol
extract of the leaf, root and the combination of
both, ranged from 6.25 - 25, 12.5 - 25 and
3.12-12.5 mg/ml, respectively and showed that
activity of the extracts varied from one fungal
strain to another. The extract combination (both
leaf and root) exhibited stronger antifungal
activity than the individual extract. Candida
albicans, Cryptococcus neoformansand Botrytis
cinereawith MIC of 3.12 mg/ml were more
susceptible to the extract combination than other
fungi, followed by Candida guilliermondiiand
Geotrichumcandidumwith MIC of 6.25 mg/ml.
The MIC for the other fungi was 12.5 mg/ml.
However, the extracts were less active than the
standard antifungal agent, like ketoconazole.
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DISCUSSION

Fungi used in this study were chosen primarily
on the basis of their importance as pathogens
of humans and plants. Botrytis cinereais a
fungus that affects many plant species, although
its most notable hosts may be wine Grapes.
According to findings from the National
Nosocomial Infection Surveillance System (NNIS),
61% of reported nosocomial fungal infections
were due to Candida albicans, followed by other
Candida spp. and Cryptococcus sp. [11].

Candida albicans, while naturally occurring in
the intestinal flora, can cause oral thrush and
systemic infections. Cryptococcus neoformans
causes cryptococcosis, an opportunistic
infection of the lungs especially in AIDS patients.
Ethanol was found to the best solvent for
extracting antimicrobial substances ina previous
study [12, 13].

The previous studies shown that, the essential
oil of S. multicaulis, S. kronenburgiiand S.
verticillatawere effective against Candida
albicans[14]. The essential oil of S. lachnocal-
yxwere investigated for antimicrobial activity
against fungal cultures[15]. The bioassays
showed significant inhibition against fungi with
Minimum inhibitory concentration in range of 5-
10 mg/ml [16-19]. The results of antifungal
effects obtained in this study are similar to those
reported in the above studies.

Table 1: Minimum inhibitory concentration of the
ethanolic extract of leaf and root.

Minimum inhibitory concentration (MIC)
Fungal Pathogen | Leaf extract | Root extract | Leaf and root extract | Ketoconazole
(bg/ml) | (5g/ml) | (LZLratio)(5g/ml) (5g/ml)
Candida albicans 125 135 412 155
Fusariumoxysporum 26 135 412 17
Alternariaalternata 125 Vi) 412 125
Aspergillusniger 25 25 125 125
Trichophytonsp. 25 125 6.25 125
CONCLUSION

The results obtained in this work are in
agreement with recent studies regarding
antimicrobial activities of Leucas longifolia
Benth. This plant could be of importance in the
search of new natural sources of bioactive com-
pounds and possess no side effects.
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