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Abstract - Indiscrinrinate use o1 antibiotics leads lo drug
resistan ce in rnicroorganlsms. Thclelore, discor,erv oi new
rnoiccules Lo challenge the drug resisl-ance is criticaiiy
importanl. Sponges have der,eloped efhcient dciense

mechanisrns rvhich lalgely depcnd on Lhe prroduction of
chcmical cornpounds agains[ foreign attackers."]he aim of
lhis rvork is lo study t1-re altimicrobial actir,'ities oiClaLlrlia
rugosa, Clathria loliacea, Acanthella acuta and Anth<r

dichotoma, collecled lrom Dehiwzrla, Sri Lanka, againsI

ten hun:an pathogens anci to separate and study the active

ingredients using lJioautographic TLC assay. Niklurc
ol methanolic and dichloronrethane exl-racts of all tbur:

sponges were prepared using cold tnaceLalion lechtrique.

Using the slandard disc dilTusion tnethod, cxLrects were

Lest-ed againsl, live Grarn negal-ive bacteria uhich inciudes
Klebsiella pneunoniae, Pseudomonas aeruginosa, Proteus

mirabilis, Salmonella sp. and Escherichia co1i, three Gram
positlvc Lracteria which includcs Staphylococcus aureus,

:\1e thicillin lLes is tan l- S tapl-r,vio coccus aureus ( I,1 l{SA) and

Staphlrlococcus saproph,vticus and Lrvo tunsal specie:

nameiy Candida albicans and Aspergillus niger. Out of [re
sponges tested, only C. loliacea nas active against S. aureus
(inhibitiou Zone Diameler = 1 1.7 mm) antl MI{SA (IZD=
9.0 rnm). A. dichotoma rvas active against S. aureus (IZD

= 9.0 mm), IvilLSA (lZD = 10.0 mm) and tl. allricans (IZD

= 13.0 mtr). Al1 Grarn-negatirre bacteria, S. saprophyticus
ancl A- nigerhave sirown resistance to extracts o1'ail lour
sponges. '1hc best separatiexr il 'l'l.C rvas obsened rvitlr
a mlxture .ri Hexane, 'Ibluene, l)ichloromet-hane, Diethyl
lither, Ilcthanol and Water rni-rcd in a ratio oi 2: 0.05:

0.6: 0.3: 0.1: 0.002. Among the 12 spol-s oiA. dichotorna,
visuaiized under Lj\,'1ight, six spots inhibited the glo,.l,t1-r

ol LIR.SA and all the spo[shave shorvn the antimicrobial
activitv against C. albicans in TLC bioauLographl,.
'lluee or.rt of scvcn visualized spol.s ol C. irrliacea rvere

active against Iv{RSA. Among the lbur sponges sturiietl,
A. dichototra showed hig}rer antinricrobial activilv in
lerms oi inhibition o1'bac[crial gror,vtir, lhen nr.unber ol
microbial species inhibited as rveli as higher nutnber of
anlimrcrobral compouncis. None oi spongcs l"eslcrl rr'ere

acliye agaillsl ()rarn negative bac[efia in ilte irticrobial
pancl used. S. aurcus rr'as Lhe rnost sr.rsceptible palhogen

among the tested microorgairisms. Even though, S. aureus

ar-rd I11{SA wele susceptibie lor Lr'"'o sponge extracts. S.

sapropiryticus has shor.vn resistance iol all the spouge

exl-l-acts l-esLed.

Keywords - Spongc, Anl,imicrobial activity, Cold
rnaceration, I'LC bioautugraphv

I. INTRODUCTIOI.{

Oceans cover nlore than 70% oi the earths' suriace and

by volume it relrrcsents more than 9596 o[ the biosphcre.
SLill it comprises r.urexplorecl mr-steries as it is a harrl

aitcmpt to discover thern. Sponges are such mYsteriuus

organisms rvhere many oI their clelense mechanisrns are

still unknown.

A. \&'hat are Sponges?

Sponges are multiceilular oretrnisms belonging to I{ingdorn
,dnimalia, Ph1,luru Poril'era. "Ihe lrhylurn co tnprises s everal

cxtanL classes, i.e. Calcarea, Hexactincllida, I)enlosLrotrgiac

and one iossil class, Archaeocyatl-ra, 7 subclasses, l5 ordcrs,

127 fan'rilies and 682 gener:a and approximately 8300

spccies are currentlv recoguized (Hooper et a1., 2004).

Sponges are aquatic species. ivlajority of ftem are found in
marine envlronrnents aud are irnporLan[ mernbers oireei
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ecosy-stems, u4ri1c rnilrorlty lbund in fresh ."\,ater habitats.
Their ce1ls are ernbedded in a gelatinous rnatrlx and are

alranged around a sysLem of water cirnals. 'Iherefore the
bodv is porous in nature.

'Ihe,v do not have organs or ftue tissues. These are sessile

6lter feeders, which have tleveioped a nufirber ofellicient
deiense mechanisms largely depend on the production
of chcmical compounds against foreign attackers such
as viruses, bacteria, or eukar1,61i6 predators (Bacuset

al., 1974). Exccpt lor that, secondary rnctabolltes car.t

be produced by sponge associates, like bacterla and
lungi ('lhakur et a1., 2003). Thcse secondarv metabolites
are also involved in cornpetition for space, pror.idir-rg
pro[cction frorn u]lraviolct light etc. ]'Iost of thc bioactive
componelrts oiinar"ine sponges are still to be identlhed.

B. Theoretical and Historical Background of Sponges
in the Field oflledicine

Usagc ofspongcs ior mcdicinal purposes has a long history
Approximately -100 BC, l{ippocrates recornmended to

dress soldiels' rvounds lvith ccrtain sponges since they had

antibiotic elTects. (Riddie 1987).

\'{arine spollges are knorr.n to be a rich source of
phari-nacologicalit, x.ti". rnetabolites. So lar ilrarty snch
compounds h,ith potential biomedical appllcation have

bccn isolated. 'lhcse includc proteins \!,i[h hemolytic
actiyit)', hemagglutir-rin, corllpounds that express

airtibacterial, antiiungal, antiviral, anticLrncer aclivitics etc.

The Iirst influential iin<ling of trioactive compoulrds fr'om

sponges was the isolation ar-rd, identification of arabinose

containing bioactive nucleosidcs narnci1,, spongouridine
and spongothyrnidine frorn Tethl,a 67t'p7o (Caribbean

sponge) in early 1950s b-vBergmann (Bhakuni ct a1.,2005)

Spongouridine Spongothymidine

Figure 07: Arohinose containing biioctive nucleosides

fi mag e source : http :// rushim. ru/books/hioche mie/
b ioo ctiv e- ma ri ne- n ot u rd l- p rod u cts. p df )

In many studies, secondary rnetabolites of spor-rgcs lvith
such activities havebeen identified. Exarnples for secondary
nretabolites are calyculins trom Discodermia cdyx {Kato
et a1., 1986), discodermolide from Dlscodermia dissolute
(Gunasckara et a1., 1990), latrunculins from Latrunculia
magni,fica (Spector et al., 1983), spongistatins from
Spongia sp. and Spirastrella sp. (Pc1it ct a1., 1991).'Ihese are

cltotoxic and inhibit cell proliferatiorr and therelbre have

the potential to be uscd as chcmotherapeutics.

In the study o[biologlcal :rctivities o1'aqueous and orgartic

extracts fram tropical marine sponges, Kristina Sepiii and

coilcagues, (2010) found that aLnost all the samplcs rvere

able to prevent the gror,vth ofat least one bacter'lal strarn.

Many inhibited the grorvth of Gran'r positive bactcria, but
a fely were active against Gram negative bacteria. The

extracts that shor'ved considerable activity torvarcls Gram
negirtir,e strain rvere those fi'orn Topsentia opliraphidites
and Aplvsitta archeri.

1he strongest antimicrobial activity rvas for.rnd in thc
orgiuric extracts of Ircinia and \ierongula" Brominirted
compounds isoiated from miirinc organisrns havc sholvn

a broad spectrum of antirnicrobinl acti."it1,' (Bhakuni

et a1., 2005). But most o1' thcm are Loxic. Aerothionin,
aerophobin-2, aplysinarnisin-1, isofistularin-3 from
Aplysiaaerophoba and A. cavernicola ('Ihoms et al., 2004)

are such cornpounds.

Holvever still the antirnicrobial activities oi sponges

against bacterial and iungal diseases is little knorvn and

there are no antimicrobial coinpounds tiom tnat'ine

sollrces l-ravc yet made it beyond the discovery phasc into
preclinical phase (Nel.vrnan et a1., 2016), nlostlyLrecause oi
their to-ricit,v (Bhakuni ct:r1., 2005).

C. Objectives

lhe aim of this rvork is to study the antimicrobial activities
of Clathria rtLgosit, Clathritr Joliacea, Acanthell{t acuttt

and Atfiho dicl'totoma, against ten human pathogens

:rnd to separate and study the active ingredients using
bioauthographic TLO assay (Harnburger et al., 1987).

II. MATERIALS

A. Samplgs

Samples of the four spoliges were collected fromDehiwala
Sri Lanka.
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Plate A7: Clathria rugosc,

Plate 02: Clathrio foliaceo

B.Nlicrobial panel

Staphylococcus aureus, Salmouelkt sp. and E. coli werc
obtained lrom National Aquatic Resources Research and
L)er.elopment Agencl,(NARA), Crow Islancl. Colombo 15.

Klebsiella pneumoniae, Pseudomonas aerogenosa, Proteus
n;irabilis, Canditla albicans, Aspergillus rrrger lr'Iethicillin
Resistant Staphl.iococcus aureus (lvIRSA), StaDhllococcus

snprcphlticLts rvcre obtained fron-r Facult,v of Mcdicinc,
Universily of Peradeniya.

Bactcria were cultured in nutrient agar and lungi rvere

cultured in potato dextrose agar. The stock cultures l,ere
mair.rl-alned at 40C.

III. METHODS

A.Preparation of extracts

Cold maceration tecl-rnique rr,as used io prepirre the
cxtracts. |irst the sarnples rverc kcpt outside lbl scvcral
minutes tbr the rr.ater to drain. Approxirnalelr' 20 g rr,et

r,vcigl-rt oi cach sponge sarnple rvas cl-ropped and thcn
separately added to 50 ml conical flirsks containlng 30

m1 of mcthanol in each. 'lhen each l'lask r'vas closcd
lr,ith polythene. After 24 hours at roonl temperature the
spolrgc tissues rvere squcezed by prcssing it in betrveen
glass tunnel and spatula to remove soal<ed scrlvent. All the
solutions rvere hitered using trVhatn'ran No.Ol li1ter papers
separatellr

Using lhe same nethori DichloromeLhanc extracts rvcrc
also prepar:ed using alreadv methanol extractcd, hitcrcd,
sponge tissucs. Thc ti.vo extracts rr,ere mixcd and thc
solvent mixture was evaporated at ,100C under vacuurn
r,',ith the usc of rotary cvaporxtol'. Thc rcsultcd solid r.r.as

driecl in a \iacuunl desiccator. The solid r,vas rveighed.

Thc-n it rvas re-dissoh,ed in a knor,r'n arnount of rnethanol,

dicl-rloron-rethane solrrent rnixture to crL'atc a soluticrn rvith
0.05 g cm-3 concentration.

Plate 04: Antho dichotoma

Pbte A3: Aconthello acuto
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Table 01: Volume of the solvent
mixture added to prepare 0.05 g
cm-3 concentrated extracts

Sample Wet

drained

weight

k)

Weight of the

solid after

evaporating

the solvent
(me)

Volume of the

solvent

mixture added

to prepare

0.05 g cm-3

("*t)
Clothia
rugoso

20.85 399.6 08.0

Clathria

foliocea

20.2o 646.9 12.9

Aconthe!la

acuta

78.22 285.4 05.7

Antho

dichotoma

20.L7 273.3 05.5

B. Antimicrobial assay

Antibacterial activitv was tested usine the standard disc
diifusion nrethod.

l)Preparation of 0.5 l,IcFarland Standards:

Aqueous solutions oltsaCl.(0.5 rnl oi0.0.18 rnol dm:) arid
9.95 mL o1'0.18 mol dm'r H.SO, (aq) rvas rnixed to prepare
the l.{c}--arland standard.T 70 U\,'lViS Spectrometer rras
used to rne:lsure theoptical densit1,. Optical densiq. (OD)
of a 0.5 I'{cFarland standard at 5-10 nm (OD-..,) ranges

between 0.1 1 and 0.i,l.The prepared NlcFarland standard
r'yas stored at 4{'C.

2) Preparation of inoculums:

At least tbur rnorphologically similar colonies were
transl-erred irto 5rnl, oi sterile distilled rvater. Then the
visible turbidity nas adjusted by adding distiiled u'ater
or adding more colonies until it is equai to0.5 McFariand
standard (0.5 trlclariand standard =1.5xt08 CFU/mL).

3) Preparation of agar plates:
S. atreus, Salmorclla sp., E. coli, K. pneunoniae, P.

aerogeillslt, P. miraltilis, C. albicans, Metl-ricillin Resistant
S. au'eus (I,IRSA), S. saprophyticus lar,r'ns rvere prepared
by spreading the bacterial suspensiorl separately
(corlespondent o1' 0.Str{cFarland Standard) on Nutrient
Agar plates nsing a sl-erilized cotton s,"vab. Aspergillus

I :titrit d% e.*dB r . ({*,.*

niger rvas strcaked cvenly on Potato Dextrose Agar plates.

The distance betr'r'een streaks is about 7 mm.

4) Application of sponge extracts:

Dried sterile (\\rhatman No 01) filter paper discs rvith
5rnm diameter were prepared using approxirnately 10 p.L

of0.1 g cm t sponge extracts separateiy. Fir-e dilterent discs

r'vcrc placed on each plate. Entirc assay lvers carricd out in
triplicate.

5) Control discs:

Dried sterile paper discs '"r,ere prepared using the two
solvents, rnethanol and dichlorornethane separatcly to
deterrnine whether there couid be any efi'ect ofresidues of
the solvents r'r,ith antimicrobial activit."'.

6) Incubation conditions:

Thc subjective microorganisrns are hnrnan patl-rogens.

Therelbre, all the plates lvere incubated at 370C for about
2-tr hours-

7) Selection of sponges with antimicrobial activity:

Spongcs that rcsultcd in inhibition zones were notcd and
the cliarncte r of the inhibition zones rvere measured and
tabulated.

C. TLC analysis of sponge extracts

Prc-coatcd (N{IRCK) anal,vtical silica gcl G60 1254 Al
sheets rvith a tlorescence indicator rvere used tbr Thin
Laycr Chromabgraphr.,.

1) Selection of a proper mobile phase for TLC an:rlysis:

Tolucnc, hcxanc, dietl-rr,l ether, methanol, dichloromcthanc
and water ra,ere mixed in different ratios to lincl a proper
rnobile phasc.

2) Applicatiorr of Extracts:

4 pL of 0.1 g crn -' sponge extracts which rcsultcd
antirniclobial activily in previous assav 1{as applied on
TLC piates. 'lhe 'I'LC plates r,vcrc prc hcatcd at 1800C ibr
t hour to sterilize.

3) Development of Chromatograms:

The pltrtes lvere de,;eloped in a pre saturated chamber
tusi ns I lcxane, Tolucnc, Dichloron-rcthane, Diethyl Ethcr,
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I4ethirnol and \Vater (I,iixed in a ratio of 2: 0.05: 0.6: 0.3:

0.1: 0.002) solvent svstem.

4) Visualization:

Separated cornpounds r,ere visualized under (25.tr ilrn and
365 nm) UV 1ight. 'Ihe separated compounds werc marked
and the Rfvalues rvere calculated and tabulated.

Distance from starting front to the
compound

Retardation =
factor {Rri

Distaoce from starti*g froflt to
solvent ?ront

5) Selection nf compounds with antimicrobial activitvr

'Ihe developed chromatograms rr.crc placcd iacing up in
i 5 crn diameter Petri dishes. Nutrient agar mediurn rnixed
with 1l-rc susceptible microorganisms rvere pourecl on
the TLC plates. Plates u,ere incubated at 37'rC for about
2'l hours. Inhibition zones were visualized by irdding
hldrogen peroxide reagent. lvlarl<ed the compounds rvith
inhibitory activities and their R, values rvere notcd. !.ntirc
assay lvas carried out in triplicate.

IV. RESULTS AI{D DISCUSSION

indiscrirninate use o1'antibiotics leads to drug lesistaucc iu
mlcroorganisms. Discovery ol nel{ molecules to challengc
thc drug resistance is criticallY important. Oceans rvhic}r
cover more than 709,6 of the earths' surface still cornprise
unexplored inysteries as it is a hard attempt to discover
thern. Sponges are such rnystelious organisms rr..lrere

many o1' thcir defer-rse rnechanisrns arc still unknor.vn.
Bioactivity of marine spollges against bacierial and funqal
diseases is little knorvn. Therefore, airn of this rvork is to
stu.i1 nalurai antiL:iotjcs trcnr nrirrine :ponges.

Prior to extraction. it is essentiai to fieeze the dead
sporlgcs l"o prcvenl. possiblc ccntaninations. Ii' *re
contaminating microorgirnism has an antimicrobial
aclir.ity', it rvould rcsult lalse positives. And it is not
advisable to rvash sponges using distilled rvater. Some
compounds dissolve even in salt saLura[ed watcr u,hen the
sponge is dead. Wirshing with distilled u'ater rr.ilL remove
r,aluable secondary rnctabolites rvhich are in very srnall
quantilies. Cold maceration technique is adr.isable io
e-\tract corllpounds lvhich are uuknolvn, as thcy rnay be

intolerant to higher tcmpelatures. Nlctl-ranol is a polar
solvent rqith ihe polariry index of 5.1. Poiar compounds
shorv higher aliinity to polar solvents rvhereas non-polar
compounds show higher a{frnity to non-polar solvents like
dichlorometl.rane rvhich has the polarity index o[3.1.

One of the biggcst problerns with these exl,racts is tha[ tirey
contain a significant amount of water. The boiling poilrt of
r,satcr is 1000C. lvhcre mclhanol and dichloromcthanc has

lower boiling points, 650C and 400C respectlvelri Bringiug
the temperature of the soh,ents to a l-rigl-rer temperature in
order to evaporate the solvent r.r,ould darnage the thermo
labile compounds. Rotary cvaporator is uscd to bring
dolvn the boiling ternperatures of the soh,ents under
vacullrll. 'Ihis also rvili rcducc thc possible damages to the

thermo iabile compounds.

In the in vitro antirnicrobial assa-v of methanol,
dichloron-rcthane extracts o1' four spurges lvere tested

against S. aureus, Salmortella sp., E. coli, K. pneumonitit', P.

treruginosa, P miabilis, C. albicans. A. niger, \'IRSA and S.

sapraph)'ticus and their L.otencylyas fireasured as diameter
of the inhibirir)n zone i'iat-.lc 0l).

A. Antimicrobial activities

Salmonella sp., E. coli, K. pneunroniae, P. iteruginosa, F.

mirabilis, S. saprophytictts dnd A. rigcr u'ere resistant to
extracts ofirl1 spongcs. In the study ofBiological Activitics
of Aqueous and Organic Extracts from Tropical tr'Iarine
Sponges, Sepdic anci colleagries, (2010) found that manv
inhibiied the qrou-th of Crarn positir.e bacteria, but a

fcrv rvcre active against Grun negative bactcria. 'Ihe onlv
extracts that shovned considerable activity tou.ards Grtrnr
ncgatfi.'c strairl in their stud,v \\rcre those lron lbpser-rti.r
ophiraphidites and Aplvsina archeri.

Table 02: Average diameters of inhibition
zones in millimeters
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MRSA 0.o 9,0 0.0 10.o 0.0

C. atbicons 0.0 0.0 0.0 13.0 0.0 0.9
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Clatlrria rugosa and Acanthella ocltttt \,*are not effectir.e
against any of the subiective rnicroorganisrn. Clathrio ioliacett
exfact was actiye against S. ttureus and N,IRSA. Antho
dichotoma has shor,,'n the highest antimicrobial actir.ity
arrd it r,r,as actiye against C. ttlbicans, S. rtrrs,j and I\,{RSA.

Holr,ever in a certain study Clathria indica ivhich is an lndiar-r
sponge has shown antibacterial activity against conrmon and
rnulti drug resistalt Salmoneila tlphiand anti-fungal activitl,
against C. albir.nns and C. neojormans. And it rvas ineffectivc
agirinst E. coil, P. aeruginoso, Strelttococctis pyogenes and
S. aureris (Ravichandran et al., 2011). In a sirnilar study
eler,en Kalihinol cornpounds, which are multitunctional
diter-penoid ar-rtibiotics, ftom tr,vo Acanthella.sp. has shown
antinricrobiiil actil,itJ,' against S. aureus, Bacillus sa&/iljs and
C. alhicons (Cliflbrd cr al., 1987).

B. Thin Liwer Chromatography

Nlost anpropriate mobile phase lor thin La,ver Chromatograph,v
rvas a mi-xture of Hexane, Toluene, Dichloromethane, Diethyl
Ether, I{ethzutol and \,Val-cr ntixed in a ratio oi2:0.05: 0.6: 0.3:

0.1: 0.002. In the antimicrobial assay ol separated compounds it
is bettcr [o use prepari]tive gradc"|LC plates, rvhcre corlpound
loading capacity is high, for a better detection ofinhibitir:n zones.

I ) Developed Chromato grams:

Twelr,e dillerent compounds of ,{. dichotomtt, eight
difiererrt cornpounds oi C. Jbliuceo r,r'cre separatcd. Thc
deveioped chrotnatoqrams rvere observed under 254 rtr:r
and 365 nrn UV rvave icngths. (Plare 06)

Plate 06: 't'LC ol. medranol, dichloromethane extract ol
C. loliacca ('Ii'ack tli). A. tlicllott)na (liack 03) tlevcloperl
rr,ith Hexane, Toluene, l)ichloromethane, Diethyl Ether,
I{eLhanol and'vVater (N,{ixec1 in a ralio oll: 0.0.5:0.6: 0.3:
0.1: 0.002) soh,ent svstern and visualized under (A) 25,lnm
and (il) 36-5nm U\r radiation (C) Diagrarn sholving the
separated compound5.

:: :: ... *e ..r
.""*o,*;'*j" r-l

2) Antimicrobial activity of separated compounds:

Bio autography is a method to localize antimlcrobial
activitt'on a chromatograrn in order to hnd ner.v antibiotics.
Helc the antimicrobial cornpounds are transt'ened liom
the chromatographic laver to an jnoculated agar layer
through a diffusion p1'ocess. But the diffusion rates oithe
compounds rnay be ditl'erent. To rninimize the problem it
is recotrmended to mix the susceptible rnicroorganisrns
with the growing rnediurn. Any inhibition was not
observed when the bacterla.l larvns are prepared ou the
surtace of the medium. lnhibition zones t\rere visualized
by adding hvdrogen peroxide reagent. Quick1y., the
compounds rvith inhibibry activities were marked befbre
the foan cover the entire plate. The R. values of the
compounds were noted.

Atter the addition of Hvdrogen peroxide, the inhibition
zorles on the TLC plates 'ivere clearly visualized. Three out
of eight compour.rds (Table 0a) oi C. t'oliaceantid six our ot
tr.r,e1ve conrpounds (Tatrle 03) of ,,i. dichotonautere active
against lvlRSA (Plate 07). Al1 the separared compounds
(lhble 03) of A. rlichoton.tahaye shorvn antimicrobial
activity against Candida albicans (Plate 08).

Plate 07: Visualization of inhibition zones on \{RS,\
culturecl plates aficr tl-re addition olHydrogcn peroxide.

('liack 1: C. ioliaceaextract
dichotoinaextract)

and liacli

on Candida
oi' HyclrogenM

Plate 08: Visualization of inhibition zones
albicans culturcd platcs alier thc addition

(Track 1 and 1i'ack 2: A. dichotorna extract)

J;{ilid aL:trber: 1i76-9::i-{;"i* I -4 t,r,
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Table 03: Separated compounds of A.

d ichotomashowing a nti microbia I activity.

lrliilSI'*i*Ei:r.
F Vd'JE

t,, 'ilA

+ +

r1.10 + +

U-- f, + +

rl.iil +

0"3-3 +

D.{ 1 +

0.4-5 +

tl.5t +

il.58 + +

0.8+ +

rl-q1 +

fl.!4 + +

Table 04: Separated compounds of C. foliacea
showing antimicrobial activity.

l it i : rDrrg**n "rrr*:* _:
Ef ral;= '-**-*

lvlF:SA

+

t ntru.ti +

+

Antirnicrobial assa,v against S. ttureus could, not accomplish

due to the lack oftime and lack ofextractlolls prepared.

V. CONCLUSIOI{

Antho dicltotttma is tl-re rnost bioactive spor-rgc in
antinricrobiirl activitv i11 terms of ilhibition titen number
of microbial species inhibited as rvell as higher nunlber of
anl i nriclolrial conrpou rrds.

Nr:r-re of spollges tested were active against the Gram
negatir.e hacteria in tl-re rniclobial panel used. S. auretts

was the most susceptible orgirnistn tbr the sponge cxtricts
tested. Er.en though S. aureus and MRSA r.vcrc susceptibie

for fe w sponge extracts, -{. saproplryili:us has showrr

resistance for all the sponge extracts used.

VI. FUTURE PERSPECTIVES

N{ore cornplete separation oi extracts can be achieved b-v

two dimensional (2D) dcvelopment of 'fLC, 'lhe second

developrnent shouid be perlorrned using a difi'erent mobile
phase. \risualization mcthods should bc impror,ed 1br a

better detection of inhibition zones ,tn chrotnatograms.
11'tl-rerc is a signilicant cornpound rvith such acti\rilies, it
is rvorthy to elucidate the cliemical structure, in order to
synthesis an cconomical drug.

N{ethicillin Resisl,anl- Staphl,lococcus arrzr-. (tr{RSA) is oi
mdor concern as it expresses resistance against commcinl,v

uscd antibiotics such as ali penicillinase stable penicillins,
macrolides, lincosamide, tetr:ircyclines etc. Here are t\\'o
sponges rvhicl-r comprises potei-rtia1 chemotherapeutic
compounds againsl jvlRSA. The compounds should be

tested for toxicity and side eflccts prior clinicarl trials.

A study shoukl bc done to veriiy tlat thc contpounds with
antimicrobial actil,ities are of microbial origin or sponge

origin. Il the cornpounds arc of n-ricrobial origin, a se parate

study should be carried out isolating the s1'mbiotic

microorganisms and tcstlng iirr their rnctabolites.
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