December 2010

Trade Science Ine.

ISSN : 0974 - 7427 Volume 4 | ssue 2

BIOCHEMISTRY

A Judian Joaraal

— Regulor Peper

BCAIJ, 4(2), 2010[122-125]

Antider matophytic activity of Caesalpenia pulcherrima

Rajalakshmi Padma Vairavasundaram?®, Kalaiselvi Senthil?
1L ecturer, Vivekanandha collegeof Arts SciencesFor women, Tiruchengode, Tamilnadu, (INDIA)
2|_ecturer, Department of Biochemistry and Biotechnology, Avinashilingam Univer sity for Women,
Coimbatore- 641043, Tamilnadu, (INDIA)
E-mail : pvrajivicas@yahoo.co.in
Received: 10" June, 2010 ; Accepted: 20" June, 2010

ABSTRACT

Increase in the use of antifungal agents for the treatment of infections, but
the expanded use of antifungal agents has accel erated to commercial drugs.
Antidermatophytic activities of the Caesalpinia pulcherrima plant aerial
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partswere tested against eleven fungi including pathogeni c dermatophytes.
Caesalpinia pulcherrima leaf extracts showed stronger and wider range of
antidermatophytic activities at lowest concentration. The Minimum inhibi-
tory Concentration and zone of Inhibition of the flower and stem extract of
the plant shown Trychophyton sp. are resistant to these extracts.
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INTRODUCTION

Dermatophytes are among the few fungi causing
communicabledisease, that is, diseasesacquired from
infected animalsor birdsor fromthefomitesthey have
engendered. The humid westher, over populationand
poor hygienic condition are conductiveto the growth
of dermatophytes™. Treatment failure, relapseand vari-
oussdedfectswithavailableantifungd drugsemphasise
the need or anovel, plant — based drug for the treat-
ment of dermatophytes?. T. rubrumwasthechief iso-
lateform skin scales®. Thisisthe commonest agent iso-
lated form glabrous skin of the body, groin foldsand
the feet!®. T. mentagrophytes was the second com-
mon isolate from the body site®. E. floccosum was
isolated from two specimens obtained fromthe skin
and thiswasthe third common isolate from the gla-
brous skint®, Conventiona antifungal agentssuch as

chlorhexidineandimidazolederivativeshavelimited uses
in the pregnant and the young and can produce many
adverseeffectd”®.

Caesalpinia pulcherrima, an evergreen, low-
branchingandfast growing shrub. Leaves, flowers, bark
and seedsarelargdy usedinIndianmedicine. Literature
study revealsthat C.pulcherrima bark contain terpe-
noidsisconddered asantibacterid and antifunga agent.
InIndo china, the plant isused asatonic, stimulant, and
emmengogue?. Theleavesand flowersof thisplantis
considered asan antioxidant, cytotoxic agent™”, anage-
sdt, antiul cer agent™ and anti-inflammatory agent(™3.
Havonoid combinationsor flavonoidswith conventiond
antibioticscould be an effective dternativein thetreat
ment of infectionsproduced by microorganismd4. Some
compoundsof C. pulcherrimawhich possessantivira
activitiesagainst herpesviruses (HSV-1, HSV-2) and
adenoviruses (ADV-3, ADV-8, ADV-11) may be de-
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TABLE 1: In vitro susceptibilities of fungi to extracts of
C.pulcherrima Quercetin, and Ketaconazole by broth
microdilution method

Quercetin  CL* CSH* CF*** Ketaconazole
(mgml™) (mgml™) (mgml™) (mgml™) (microgram ml ™)

Fungi

Aspergillus niger 25 25 25 25 125
Aspergillus flavus 25 25 25 25 125
Aspergillus fumigatus 25 25 25 25 125
Candida albicans 5.0 5.0 5.0 5.0 125
Candida utilis 50 5.0 50 50 25.0
Fusarium oxysporum 25 5.0 5.0 5.0 25.0
Fusarium solani 5.0 5.0 5.0 5.0 125
Microsporum gypseum 50 5.0 50 10.0 25.0
Trichophyton metagraphytes 5.0 5.0 5.0 10.0 25.0
Epidermophyton floccosum 5.0 5.0 10.0 10.0 125
Trichophyton rubrum 50 5.0 10.0 10.0 25.0

*MICs (mg mi?) of Methanolic extract of C.pulcherrima L eaves,
**MICs (mg ml) of Methanolic extract of C.pulcherrima stem,
***M|Cs(mg ml?) of Methanolic extract of C.pulcherrima flowers
rived from theflavonoid of quercetin®™.

The purpose of theinvestigation reported hereisto
provideasmple, reproducibleand efficient method to
control dermatophytic infection using Caesalpenia
pulcherrima aerid parts.

MATERIALSAND METHODS

Plant material

Caesal pinia pulcherrima plant materia was col-
lected from Vivekanandha college campus, Tiru-
chengodeandidentified by the Department of Botany,
Vivekanandhacollegeof Artsand Sciencesfor women,
Tiruchengode and placed inthe Herbarium for future
reference (Voucher No. RUBL- 19911). Fresh plant
materia werewashed under running tepwater, ar dried
and then homogenized to fine powder and stored in
artight bottles.Quercetin (RM 6191) and Ketaconazole
(RM 4322) and DM SO were purchased from Himedia
Laboratories(Mumbai, India).

Preparation of extract

Theair-dried and powdered plant materia leaves,
flower, and stem (5 g of each part) was extracted with
95% of methanol, kept on arotary shaker for 16 h.
Thereafter it wasfiltered and centrifuged at 5000 g for
15 min. The supernatant was coll ected and evaporated
to drynessto givethe crudedried extract. The extrac-
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tiveyied (%) of all theextractsiscalculated.
Microor ganisms

A totd of elevenfunga strainswereused. Clinica
isolatesfrom vagina swabs, blood, urine, onycomycos's
and sputum: Aspergillusniger, A.flavus, A.fumigatus,
Candida albicans C.utilis, Fusarium oxysporum
F.solani, Microsporum gypseum, Trichophyton
metagraphytes, Epidermophyton floccosum, and
Trichophyton rubrum.strainswereidentified accord-
ing to morphological and biochemical procedures. The
strainswere cultured in Sabouraud broth or agar and
storedinglycerol a 80°C.

Minimum inhibitory concentration

MICswere determined by broth dilution method
asdescribed earlier™®, Duplicates of seria dilutionsof
broth and crude extract of C.pulcherrimaweremade.
Sabouraud’s broth and Potato Dextrose Broth were
used for cultivation of yeast and fungusrespectively.
The MICsweredetermined against 1x10° cellsof each
culture, asthelowest concentration of extract that re-
duced the growth of these microbes.

Discdiffusion method

Yeast and fungal broth culturesaliquotswere ad-
justed to ca. 5x10* CFU ml-1 were added to respec-
tive agar medium and spreaded uniformly. Sterile pa-
per discs (8 mm, Whatmann filterpaper) wereimpreg-
nated with 50 microlitre of 25%(v/v,12.5mg) or 50%
(viv, 25mg) methanol extractsof plant leaves, semand
flowersand antifungal solutionand placed onthecul-
ture plates after removing solvent by evaporation. The
diameter of thezoneof inhibition (mm) around thedisk
was measured after cultivation of at 24-28°C after
48hours. Quercetin and K etaconazole were used as
positive control and DM SO asNegative control. The
vauesarethemeansof testsperformed intriplicates.

RESULTSAND DISCUSSION

Antidermatophyticactivity of plant materid wasin-
vestigated on 11 fungd strainsby MIC and disc diffu-
sion method. Severa herbal preparationsthat can en-
hancethebody’s immune status are extensively being
used intheindigenoussystem of medicines. Thereisan
upsurgeinclinica usageof indigenousdrugsasthey are
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TABLE 2: Antidermatophyticactivity of Quercetin and theplant extr actsof C.pulcherrima estimated by discdiffuson method

Zone of Inhibition (mm)

Fungi X
Quercetin CL* CSH* CF***

Concentration (microgram ml™) 125 25 125 25 125 25 125 25

Aspergillus niger 8.3£0.5 11.3+0.5 3.83+0.79 5.0+1.3 22+04 3.6£1.0 25+0.2 4.5+0.8
Aspergillus flavus 95+04 11.5+1.5 4.3+0.55 57+1.5 35+0.6 5.1+0.5 3.8+1.1 5.4+0.1
Aspergillus fumigatus 6.6+0.5 7.6+1.5 4.3+0.66 5.8+f1.6 3.2+03 4.2+0.5 28+1.6 4.9+1.3
Candida albicans 7£1.0  9.6+0.5 4.8+0.5 55+09 4.3+1.0 57+0.2 3.6+0.6 6.0+1.8
Candida utilis 6.3£0.5 8.6+0.4 56+0.8 6.8+1.2 28+0.8 3.6£1.6 3.7+04 6.2+0.5
Fusarium oxysporum 7+0.0  8.6+0.5 55+1.0 57+0.8 3.0+04 4.2+0.8 5.2+0.2 6.5£0.7
Fusarium solani 6.3£0.5 10.6+1.5 3.48+0.7 4.6+1.5 4.2£0.6 5.1+04 3.6+1.5 4.5+0.6
Microsporum gypseum 53+0.0 6.3+0.5 6.1+0.8 6.7¢0.9 3.1+0.5 4.1+0.7 5.4+1.1 5.8+0.2
Trichophyton metagraphytes 52+0.5 6.0+£1.0 3.2+09 4.8+1.8 305 35t1.2 3503 4.4+1.1
Epidermophyton floccosum 7.3+0.5 9.6+1.5 29+0.6 45+1.8 3.2£03 4.6£09 26+0.2 4.2+1.0
Trichophyton rubrum 7.6+0.7 12.3t1.5 4.1+0.6 5.0+£1.2 3.6+1.0 4.6+1.0 35+1.3 4.6+0.7

Note: Values are mean £SD n=3 in each group

* MICs (mg ml) of Methanolic extract of C.pulcherrima Leaves, ** MICs (mg mlY) of M ethanolic extract of C.pulcherrima stem,
*** M|Cs(mg mi?) of Methanolic extract of C.pulcherrima flowers

free from serious side effects. TABLE 1 demon-
strates the MIC ranges of the positive controlswith
reference and plant extractsto the yeastsand dermato-
phytes. Theresults of the present study indicatesthat
C.pulcherrima. methanolic extract of leaveswasfound
to be the most active against the all tested fungi and
dermatophytes.

Alcohol extracts provideamore complete extrac-
tion, including lesspolar compounds, and many of these
extractshave been found to possessantifunga proper-
tied®®, T.rubrum, T.metagrophytes and E.floccosum
with MIC values of 5mg/ml of methanolic extract of
CL, while against Aspergillus sp., the values were
2.5mg/ml. Theresults showed that the Trycophyton
and Epidermophyton sp. are moreresistant to flower
extract of C.pulcherrima. Ketaconazol e at aconcen-
tration of 12.5micrograny ml inhibited most of thefungi,
but at 25 microgram/ ml concentration only itisinhib-
ited dermatophytes. Quercetina Smg/ml vauesshown
inhibition onthegrowth of dermatophytes.

Discdiffusion method

Secondary compoundsthat would normally be ex-
tracted in the polar extractsincluded alkaoids, fla-
vonoids and some phenol swhile non-polar secondary
compoundsmay includetannins, terpenes, and quinines.
TheZoneof Inhibitionindifferent funga stransagaingt
C.pulcherrimaextractsisshownin TABLE 2. Among

thevariousstrainsmaximum zoneof inhibition (6.8 mm)
wasrecordedin C. utilisstrain against C.pulcherrima
leaf extracts. Minimum zoneof inhibition (2.2 mm) was
observedin Aspergillusniger strainby C.pulcherrima
stem extracts. Methanolic extract of C.pulcherrima
flower extractsshowssgnificantly lowest rate of send-
tivity againgt variousfungd grains.

Secondary metabolites proved to bethemost im-
portant group of compoundsthat showed widerange
of antibacterid and antifunga activity. Theseplant com-
pounds havedifferent Structuresand actionswhen com-
pared with conventional fungicidesusedto control the
microbial growth and survival®. The growth of
T.rubrum, and E.floccosum, wasinhibited consider-
ably particularly at the high dose (25 microgram/ml).

CONCLUSION

Antimicrobia resstanceisamgor causeof signifi-
cant morbidity and mortality globally. Ethnomedicine
providesavenuesfor identification of compoundswith
antimicrobial propertiesand potentia new antibiotics.
Theresult of thisstudy suggeststhat C. pulcherrima
can be potentia sourceof chemotherapeutic agentsthat
can be used for the treatment of diseases. The present
study hascdlearly demongrated that themedicina knowl-
edge held by thetraditiona Indian drugsisrelatively
measurablein alaboratory-based assay.
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