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Anti-fungal activity of Glycyrrhiza glabra (Licorice)
against vaginal isolates of candida
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ABSTRACT

Glycyrrhiza glabra is a traditional medicinal herb and the root of plant
contains several active constituents. Two major constituents are glycyr-
rhizin and glycyrrhetinic acid that have a numerous pharmacological ef-
fects. The aim of study was to evaluate anti-Candida activity of Gglabra
against vulvovaginal isolates of Candida. Minimal inhibitory concentra-
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tion of the methanolic and ethanolic extracts was respectively 2% and
<2%. Mean MICsof ethanolic extract diluted with DW, ethanol and DM SO
were respectively 10 mg/ml, 625ug/ml and 312ug/ml. Our resultsindicate
potential use of Gglabra root as anti-Candida agent isolated from vaginal
candidiasis, deserving further investigation for clinical applications.
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INTRODUCTION

Glycyrrhizaglabra (Licoriceroot, Sweet licorice,
Sweet wood) isatraditional medicina herb growsin
thevariousparts of theworld, South-Eastern Europe,
Italy, Spain, South-West AsaChina, Russia, Indiaand
Iran'. Plant isgrowing in openfieldscloseto running
water. Therootsof plant are brown, long and cylindri-
cal and unearthed in the autumn of the fourth season.
Glycyrrhizaglabra containsglycyrrhizin, glycyrrhetinic
acid, flavonoids (liquiritigetol), asparagine, iso-fla-
vonoids, chal cones, triterpenoid glycos des (sgponins),
bitter principle (glycyrmarin), volatileoil, coumarins,
amino acids, amines (choline, betaine, asparagine),
oestrogeni ¢ substances (including beta-stosteral), glu-

cose and sucrose (5-15% sugars), starch, tannins
(trace), gums, wax and anti oxidantg?S.

In Greeks, theextract of herbisused for thetreat-
ment of gastric and peptic ulcerswhereasinAsiaand
Europe, isused for psoriasisdiseasg¥. Glycyrrhizinand
glycyrrhetinic acid, major active constituents of herb
have a numerous pharmacological effects, such as
hepatoprotectiveactivities®, memory improvement!”,
anti-inflammatory'®, anti bacterial (Gram positiveand
negative)l¥, anti-viral® and anti-tumort®. Glycyrrhiza
glabraisoneof themost widdy known medicind plant
in Iran, and records of itsuseinclude antiseptic, anti-
microbia>14,

Candidavulvovagind isacommoninfection among
women and gpproximately 75 % of al womenwill ex-
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perience an episode of disease at least oncein their
lifetimesand recurrent Candida vulvovagind affect up
to 5% womeni*d, The majority of cases of Candida
vaginitis are caused by Candida albicans. The vast
majority of strainsisolated from therecurrent vaginitis
belong to C.albicans. Inaddition non C.albicansiso-
|lates have a natural greater resistance to the routine
antifungd agents i.e. variousazoledrugd*®. Theaim of
the present study wasto eval uate anti-Candida activ-
ity of Glycyrrhiza glabraagainst different i sol ates of
Candidaisolated fromvulvovagina candidiass.

MATERIALSAND METHODS

Extraction

Thedried roots of Glycyrrhiza glabra were ob-
tained from grocery inAhvaz, Iran and identified by
agricultura research centrein Isfahan, where voucher
specimensweredeposited. Aliquotsof 50 gof thedried
powder of the plant were soaked in ethanol (200 ml),
methanol (200 ml) and distilled water (200 ml) inroom
temperaturefor 72 h. Extractswerefiltered with cotton
wood filter paper and then concentrated todrynessina
vacuo at 53-55°.

Tested organisms

Thirteen isolates of Candida albicans, one of
C.glabrata and one Candida species isolated from
vulvovaginal candidiasiswerestudied. The Candida
isolateswereidentified by standard microbiol ogy meth-
ods; CHROMagar Candida(CHROM agar Candida
Company, Paris, France), germ-tubetest, production
of chlamydoconidiaon Corn meal agar and growth at
45°C. All isolates were sub-cultured on slant of
Sabouraud DextroseAgar (Merck, Germany) (SDA)
and maintained at 4°C until use.

Assessment of in vitro activity

The anti-Candida bioactivity of the aqueous,
ethanolicand methanolic extract of Glycyrrhizaglabra
wasevauated against vulvovagind isolatesof Candida
species. Isolateswere sub-cultured on SDA andincu-
bated at 37°C for overnight. A suspension of several
coloniesof eachisolateswas prepared in 2ml of sterile
PBSand adjusted to 70% transmittance (T) by aspec-
trophotometer at 530 nm. Thisshould resultinasus-
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pension containing about 1x10°cfu/ml.

In the present study anti-Candida activity of
Glycyrrhiza glabrawasinvestigated by agar well dif-
fusion method™. 25l of yeast suspension wasinocu-
lated on the surface of the agar medium and spread
usingasterileglassrod. Theplatesweredried at room
temperaturefor 15 min. Wellsof 10 mm in diameter
and about 7 mm apart were punctured in the culture
mediausing sterileglasstube. 0.2 ml of severa dilu-
tionsof extractswasadministered tofullnessfor each
well. Plateswereincubated at 37°C for 24 h and bio-
activitieswere determined by measuring the diameter
of inhibition zonediameter in mm. Thelowest extract
concentration wheretherewasno visblegrowtharound
wellswastheMinimum Inhibitory Concentration (MIC).
All experimentswere repeated threetimesand mean
caculated.

RESULTSAND DISCUSSION

In the present study the anti-Candida activity of
Glycyrrhizaglabra (agueous, ethanolicand methanolic)
waseva uated against 15 vaginal isolatesof Candida.
Inthefirst stage severd dilutions(10-1%) of aqueous,
ethanolic and methanolicextractsof Glycyrrhizaglabra
applied ontheisolates. Aqueousextract of Glycyrrhiza
glabradid not show any activity against vaginal iso-
lates. However ethanolic and methanolic extracts
showed remarkabl e activitiesagainst tested i sol ates of
Candida. Sato et a.[** reported that hot water extracts
of Glycyrrhiza glabra have no more activity against
fungi than ethanal extracts. TheMinimal inhibitory con-
centration (MIC) for methanolic and ethanolic extracts
were respectively 2% and <2%. In the second stage,
theserial dilutionsof ethanolic extract (2-0.03125%)
were used for the detection of MIC. The solventsfor
preparing dilutionsweredistilled water (DW), ethanol
and DM SO. Mean MICs of ethanolic extract diluted
with DW, ethanol and DM SO were respectively 10
mg/ml, 625ug/ml and 312ug/ml. Thepresent resultsin-
dicatethat theethanolic extractsof Glycyrrhizaglabra
root have markedly activity against vagina isolates of
Candida.

Glycyrrhizaglabraisusedin Iranian traditional
herba medicinefor antiseptic, analgesic and carmina
tiveproperties?. Severd reportsshow that Glycyrrhiza

Hn Tudian Jounual



BTAIJ, 3(2) April 2009

Ali Zarei Mahmoudabadi et al. 77

glabrahaveantibacterid activity!’®. Inaddition theanti-
mycobacterial activity of root ethanolic extract of
Glycyrrhiza glabra was detected against Mycobac-
teriumtuberculosis!. They found that glabridin, chlo-
roform: ethyl acetatefraction of Glycyrrhizaglabrais
more active against strains of Mycobacterium. Sev-
eral reports show that the antibacterial effect of
Glycyrrhiza glabra attributed to flavonoids consti-
tutes”. Other studieshave demonstrated therapeutic
benefit for leishmania, maariaand viral infectiongd”.
Glycyrrhizinand glycyrrhizic acid two mgjor congtitutes
of Glycyrrhiza glabra have been shown to inhibit
growth RNA and DNA viruses*”. Chronic and recur-
rent vulvovagina candidiasishavebeenincreasingin
recent yearsdueto immunocompromised hosts, thein-
crease of fungal resistanceto antifungal drugs, antibi-
otic and corticosteroid therapy. Asaresult justify the
searchfor new herbal drugsfor new strategies.

We concluded that Glycyrrhiza glabra represent
aremarkable anti-Candidabioactivity againgt Candida
isolates from vulvovaginal candidiasis. In addition
Glycyrrhiza glabraroot extract has potential usefor
thetreatment of vulvovagind candidiasis.
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