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ABSTRACT

Effect of therhizome extract and a- and - asarones (the chemical analogues
of the major bioactive constituents of the extract) on expression of abrl, a
regulatory gene in A. fumigatus melanin biosynthetic pathway is reported
inthe present study. Reverse transcription PCR analysisrevealed inhibition
of gene expression by a- and B- asarones compared to crude rhizome

extract and the standard antifungal drug.
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INTRODUCTION

Resistance of human pathogenic Aspergillus to
availabledrugsisontherisewith significant potentia
implicationsfor themanagement of invasiveaspergillo-
sigd¥. While research on developing new antifungal
wegpons|ike posaconazol eisencouraging?, searchfor
antifungasinmedicind plantsisalsooninanextensve
way, asan aternativeto chemical drugs. Acoruscala-
musL. isawe | known plantinIndian traditional medi-
cineand reported to possessantifungd activities®. Both
a-and B-asarone are indentified as the major chemical
constituentsinroots, rhizomes, leavesand essentia oil
of thisplant respongblefor dl thebiologica activities.
Previoudy, we have reported the antifungal activity of
A. calamusrhizome aswell asthe purified a-and p-
asarones on human pathogenic A. fumigatus®. Here
wereport the effect of rhizome extract of A. calamus
aswell asthea -and B-asarones on the expression of
abr1, animportant genein the melanin biosynthetic
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pathway.
EXPERIMENTAL

A. calamus plantswere collected from Horticul -
tural Research Station, Yercaud, Tamil Nadu, Indiaand
grownintheherba gardenof VIT University, Vellore,
India. Rhizomeextract was prepared asdescribed pre-
vioudy®.,

Stock solutionsof A. calamusrhizomeextract, com-
mercia a- and B- asarone (Sigma, St Lois, USA) and
itraconazole (antifungd drug) werepreparedin DM SO
and added to the A. fumigatus minima medid® to
achieveafina concentration of 200 pg of rhizome ex-
tract, 100 pg of a-asarone, 100 and 200 pg of B-asarone
and 1 pg of itraconazole per ml. Culturediscsfrom ac-
tively growing A. fumgatus culture (MTCC343,
IMTECH, Chandigarh, India) were used for inocula-
tion. Culturesinminima mediawith DM SO and with-
out any treatment served as control. Visual observa-
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tionsongrowth, pigmentation and myceliabiomasswere
made. Totd RNA wasisolated usng RaF ex Kit (Gene,
Banglore, India) and cDNA was prepared using oligo
d(T) primer (cDNA synthesiskit, Genel, Bangalore,
India) asper the manufacturer’s instructions. PCR was
carried outinthermal cycler (Eppendorf, Germany) with
35cyclesof denaturationat 95p Cfor 1 min, annedling
at 46p Cfor 1 minandextensionat 72p Cfor 1 min.
The primer seguences are:
5’ GCGTCGATATACGGTCAGGT3’ and
5GGGACAGATTCGCTGATGAT3’.

RESULTSAND DISCUSSION

Theresultsof visua observation and themycdlial
biomassof A. fumigatus grown under different treat-
mentsaregivenin TABLE 1. Thea-asarone treatment
suppressed thegrowth of mycdliaand no visiblefungd
mat was found. The B-asarone treatment resulted in
bleaching effect |eading to yellowish green mat com-

pared to thedark greenin untreated control. Treatment
with antifungal drug was similar to control and there
was no visiblechangeinthe color. However, A. cala-
musrhizomeextract trestment exhibited pdegreen color
mycdlia Thefunga biomass produced wassignificantly
reduced in a-asaronetreatment. RT-PCR resultsare
showninFigure 1. Expected sizeamplification of ap-
proximately 400 bp was observed in untrested control,
rhizome extract and itraconazol e trestment. Based on
presenceand absenceaswell asintensity of theampli-
fied fragment observedin gel for thenormalized 200 ng
RNA, both a- and B-asarone were found to be inhibit-
ingtheabr1 geneexpression.

Some reviews have focused on the synthesis of
melaninin pathogenic fungusand itsimportance™. In
the present study, the asarone which arethe chemical
anal ogs of the major components present in A. cala-
mus, inhibited the expression of abr1, thekey regula-
tory geneinmelanin biosynthesis. However, the crude
extract of A. calamusrhizomewhich consistsof other

TABLE 1: Visual observations of growth and mycelia biomassof Aspergillusfumigatusunder different treatments

Treatments Growth observed My<_:eI|al wet
weight (9)*
Control (untreated) Dark green colour, thick mat observed on the surface of the media 4.64
a-asarone (10 mg) No mat observed. 0.61
-asarone (10 mg) Light yellowish green mat observed in the media 3.23
B-asarone (20 mg) Light yellowish green mat observed in the media 3.03
A. calamus rhizome extract (10 mg) Dark green colour, thick mat observed on the surface of the media 4.30
Itraconazole (10 mg) Green colour mat observed on the surface of the media 391

* Mean of three replications
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Figure1l: RT-PCR analysis of Aspergillusfumigatus abrl gene expression; Lanes M — molecular weight marker; 1 -
untreated control; 2— 10 mg a-asarone; 3—10 mg g-asarone; 4— 20 mg p-asarone, 5 - A. calamusrhizome extract; 6 -

itraconazole
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compoundsin addition to asaronesdid not exhibit sup-
pression of expression. Theantifungal drugaso had no
effect ontheexpression of thegene. Theresult reveds
that the purified form of asaronesfrom A. calamusmay
havethe suppression effect on melanin biosynthesisin
fungi and thuson the virulence. The other compounds
that may bepresent intherhizomeextract arefound to
beinhibitory totheantifungal activity of asaronesinthe
extract. Hence, these asarones can further be charac-
terized, purifiedinlargequantitiesand used to develop
antifunga drug againgt A. fumigatus.
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