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ABSTRACT KEYWORDS
Drug from marine resources is an area which offers an unprecedented Antifungal;
opportunity for their pharmacological exploration and hence hasreceived Haliclona oculata;
great attention during recent years for natural product chemistry, aprom- Active principlesmixture of
ising new area of study. Thirty percent of all potential new natural drugs four alkaloids.

have been isol ated from marine animals. About 75% of the recently regis-
tered and patented material to fight cancer comes from sponges. The
methanol extract of the sponge showed promising antifungal activity
against Candida parapsilosis and Trichophyton mentagrophytes (MIC
62.5 ug/ml). On fractionation of the methanolic extract, into four fractions,
theantifungal activity waslocalized in chloroform soluble fraction against
Sporothrix schenckii (MIC 62.5ug/ml), Trichophyton mentagrophytes
(MIC 62.5ug/ml), Aspergillus fumigatus (MIC 62.5ug/ml), Candida
parapsilosis (MIC 62.5ug/ml) and hexane soluble fraction Sporothrix
schenckii (MIC 62.5ug/ml) Candida parapsilosis (MI1C 62.5ug/ml) respec-
tively. Both of these fractions were combined and chromatographed over
a column of silica gel and six chromatographic fractions were evaluated
for antifungal screeningininvitro models. Out of six fractions one showed
promising antifungal activity against different models(Table-2), where as
the others were found inactive. The active fraction-6 was found to be a
mixture of four major alkaloidswhich wereidentified by LCMSanalysis.
The active fraction-6 was found to be a mixture of four major alkaloids
which wereidentified by LCMSanalysis. Further structure modifications
of the identified alkaloids is required to enhance the antifungal activities
in the semi-synthesized molecul es. M odification of the structures of iden-
tified compounds from the active fraction may give enhanced activity and
can be developed as a potential antifungal agent.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION ingto order Haplosclerida, family Chainidaeisknown

to possessdiverse pharmacological activity insevera

Marine sponges are incredible source of novel  diseases such as cancer, neurodegeneration, type-2-
pharmacol ogically active compounds® whichhave diabetes, fungal and microbial infectiong®251021.24,
earlier shown potent efficacy against variousdiseases.  Thesebiological activitieshave been attributed to the
Haliclona ocul ata, amarine demospongiae belong-  presence of nove sterols, metabolitesincluding ste-
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roids, terpenoids, alkaloids, cyclic peptides and un-
saturated fatty acids”¢1*2%, H. oculata is soft rosy-
brown to yellow brown branching spongewith small
mouth like openingsforming mammiform elevations,
cigar-shaped oxeas, stylote or strongylote and later-
ally compressed branches. These branches may be
isolated along the entire length (H.oculata Zeeland)
or flabelliform (Chalina ocul ata) on acommon stalk
attached to the substratumwith asmall pedicel or foot.
These colonies are attached on the dead coral stones
in shallow water areas at the depth of 3-6 meter in

subtidal region. ThesespongesarefoundinValai Is-
land, Setukarai, Gulf of Mannar, Ramnathpuram and
Tamil Nadu Coasts of India. We have recently re-
ported antifilarial activity in Haliclona exigua and
H.oculatal®!2.

Drug from marineresourcesisan areawhich of -
fersan unprecedented opportunity for their pharma-
cological exploration and hence hasreceived great
attention during recent yearsfor natural product chem-
Istry, apromising new areaof study. Secondary me-
tabolites produced in marine organisms could bethe
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source of bioactive substance and useful in modeling
compounds for drugg®'Y. Marine microorganisms,
whoseimmensegeneticand biochemicd diverstyisonly
beginning to be appreciated, look likely to becomea
rich sourceof novel chemicd entitiesfor thediscovery
of moreeffective drugs. Marine spongesare shown to
exhibit antibacterial, insecticidal, antiviral and
antiplasmodia activitied?. Antifungal activity of
Haliclona spp. against Aspergillusstrainshasal so been
reportedy. Some marine sponges arereported to pos-
sessantileishmanid activity. Theseindude Amphimedon
viridis, Acanthostrongyl ophora sp., Neopetrosia sp.,
Plakortis angulospiculatus, and Pachymatisma
johnstonii®414161920 Fey researcherstried toisolate
thechemica constituent of the Haliclona exigual®?7.
The activity reported by the various workersin this
spongeinhibited therat brain nitric oxide synthase ac-
tivity?d, The present communication dealswiththean-
tifunga activity intheextract, fractionsand pure com-
pounds of Haliclona oculata, amarine sponge. The
current manuscript reportson the antifunga efficacy of
another species of thissponge, H. oculata.

METHODS

Collection of material

Haliclona ocluta (Kirkpatrick) wascollected from
Tamil Nadu coast of Indiain the month of August and
identified by PA.Thomeas, FisheriesResearch Indtitute,
Mandapam,India. Specimen sample (Voucher speci-
men No. 343) has been preserved inthe Herbarium of
Botany Division, CSIR-Central Drug Research Insti-
tute, Lucknow, India. Fresh spongeswerefilledinthe
steel containers containing n-butanol on Tamil Nadu
coast of Indiaand weretransported to CDRI labora-

tory.
Extraction/fractionation/isolation procedures

Freshly collected H.oculata (2.0 kg) was cut into
small piecesand extracted with methanol (4x4.0L) at
room temperature. The combined extract wasfiltered,
concentrated under reduced pressurebelow 45°Cina
rotavapour to aviscous mass (45.0 g). Theresidual
anima wasfurther extracted with 50% methanol—hlo-
roform (4x4.0 L) and the combined extract was fil-
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tered and concentrated under reduced pressure as
aboveto agreen viscous mass (35.0 g), theresidual
animal was rejected. Methanol extract (25.0 g) was
fractionated into hexane (1.6 g), chloroform (2.0 g), n-
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butanol soluble (9.6 g) and n-butanol insolublefrac-
tions (11.8 g). When dl thefractionswere screened for
antifungal testing, the chloroform fraction wasfound
showing promising results. Thehexanefractionwasa o
activeinfew modelstherefore both thefractionswere
combined and wasresolved into six fractions by col-
umn chromatography, of which only onewasfoundto
possesspotent antifungd activity. Thischromatographic
fraction was found to be amixture of 4 magjor com-

pounds which were identified by LCMS as
Mimosamycin,?2 X estospongin-Cl*® X estospongin-
D% and Araguspongin-C,?” with some minor com-
poundsasshownin Figure 1.

M ethodology of in vitroantifungal testing

Theantifungd activity of thesamplewasdetermined
by two fold micro broth dilution method as per guide
linesof1"18, Briefly, the compoundsweredissolvedin

TABLE 1: Invitroevaluation of antifungal activity of Haliclonaoculata

50%

Fungi M eOH M eOH- Hexane Chloroform n-butanol n-butanal
fraction - soluble insoluble
Fluconazole MIC CHCI; MIC fraction MIC f - f ; MIC
(ng/ml) (ng/ml) MIC (gD (ng/ml) " éa‘z“;’/” ) ra‘?"’r/‘ )
m m m
(ng/ml) ng n ng
Candida abicans 125 500 125 125 500 )
0.5
Cryptococcus
Neoformans 250 250 500 250 500 250
1.0
Sporothrix
schenckii 125 125 31.2 31.2 500 500
1.0
Trichophyton 250
mentagrophytes 31.2 125 62.5 62.5 250
2.0
Aspergillus
fumigatus 500 - - 250 - -
2.0
Candida
parapsilosis 62.5 62.5 31.2 31.2 125 125
1.0
Chrqm. Chrqm. Chrqm. Chrom. fraction Chrqm. Chrom. fraction
fraction fraction fraction MIC fraction MIC
Fungi MIC MIC MIC MIC
(ng/ml) (ng/ml)
(ng/mi) (ng/mi) (ng/mi) D) (ng/ml) (F)
(A) (B) ©) (E)
Candida albicans - - - 250 500 312
Cryptococcus ) ) ) 500 - 312
neoformans
Sporothrix 500 500 500 - - 500 -
schenckii
Trichophyton - 500 ; 156 500 156
mentagrophytes
Aspergi llus ) ) ) ) ) 625 )
fumigatus
Candida - ; ; 125 - 7.8
parapsilosis
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DM SO (10%) toget astock (10 mg/ml) solution. Mini-
mum inhibitory concentrations of standard antifungal
(Ketoconazole) and the compoundsweremeasuredin
96% Wl tissue plate using RPMI 1640 mediabuff-
ered with MOPS (3-[N-Morpholino] propane
sulphonic acid) (SigmaChemica Co.). Starting incu-
bated at 35 °cinamoist, dark chamber and MIC were
recorded spectrophotometricaly.

RESULTSAND DISCUSSION

Themethanol extract of the sponge showed prom-
ising antifungal activity against Candida parapsilosis
and Trichophyton mentagrophytes (MIC 62.5 ug/ml).
Onfractionation of themethanolicextract, intofour frac-
tions, theantifungd activity waslocalizedin chloroform
soluble fraction against Sporothrix schenckii (MIC
62.5ug/ml), Trichophyton mentagrophytes (MIC
62.5ug/ml), Aspergillusfumigatus(MIC 62.5ug/ml),
Candida parapsilosis (MI1C 62.5ug/ml) and hexane
solublefraction Sporothrix schenckii (MI1C 62.5ug/
ml) Candida parapsilosis (MIC 62.5ug/ml) respec-
tively. Both of these fractions were combined and
chromatographed over acolumn of silicagel and six
chromatographic fractionswereeva uated for antifun-
gal screeningininvitro models. Out of six fractions
oneshowed promising antifungd activity against differ-
ent models(TABLE 1), where astheotherswerefound
inactive. Theactivefraction-6 wasfound to beamix-
ture of four major alkaloidswhich wereidentified by
LCMSanaysis. Sincethe marine environment isan
exceptional reservoir of bioactive natura products,
which produced severa novel structureswith unique
biologica properties, whichmay not foundinterrestrid
natural products. Theocean environment ismassively
complex, consisting of extremevariationsin pressure,
sinity, temperature, and biologica habitats. Amongthe
groups of marine organisms, sponges arethemost di-
verse and abundant, dueto their soft bodies and sed-
entary life styles. These marine invertebrates have
evolved chemical defense mechanicsmsagainst other
invading organisms, whichinvolvethe production of
secondary metabolites. Further structure modifications
of theidentified alkaloidsisrequired to enhancethe
antifungal activitiesinthesemi-synthesized molecules
for thedevel opment of anew antifungal agent.

—=> [ul| Paper
CONCLUSIONS

Modification of thestructuresof identified compounds
from the activefraction may giveenhanced activity and
can bedevel oped asapotential antifungal agent.
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