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Abstract

The extracts of the eleven species of fresh and dried marine SpOnges
belonging to eight families under Class Demospongia were tested for their antimi-
crobial activity. The test microorganisms used were: Escherichia coli,
Pseudomonasaeruginosa, Staphylococcus aurcus, Bacillus subtilis, Candida
utilisand Aspergillus niger. Ten species (Adocia sp., Pellina sp., Cribrochalina
gp.. Xeslospongia sp., Trachyopsis sp., Halichondria sp., Phyllospongia
foliascens, both juvenile and mature Biemna fortis and Plakortis sp.) demion-
strated wiried antimicrolial ackioity depending on the state of the material and on
the solvenl used. Extracts from fresh spomge samples gave greater inhibition
campared with extracts from dried ones. Alcohol soloent showed greater efficiency
e extracting active components from fresh sponges while methano! toluene solvent
was efficient in dried sponges. For all ten species, inhibition was found to be greater
dgainst Cran-positive bacieria but Adocia sp., Pellina sp., Criberochalina sp.,
Trachyopsis sp., Suberites sp., and Phyllospongia foliascens inhibited furngd,
The Mycale sp. did not show any antimicrobial activity,

Introduction

ponges were established to contain a great nummber of navel com-
S pounds of diverse chemical patterns and spectra that have antimicro-
bial properties. This activity is related to their adaptation to live as

filter feeders and strainers of myriads of bacteria and microplankton,
Starting in 1952, Nigrelli observed the antibiotic effects of some
tropical sponges by placing fresh sponge fragments on seeded petri dishes.
He discovered that fluids extracted from freshly collected sponges showed
A relatively high degree of antibacterial activity. Material extracted from
dried or dead sponges demonstrated little or no such activity, and the
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number of bacteria were seen to increase considerably within relative]
short time. In subsequent studies it was found thatextracts of large numpbe;
of sponges from either frozen or dried material made with water, ethana],
methanol, or acetone were inhibitory against a number of microorganismg.
Antagonistic property of sponges against a pink yearst. fanthella sp., was
reported by Buck and Meyers (1962). Stempien (1966) discovered an
antibiotic substance from a sponge of the genus Agelas and had observed
that organic and aqueous extracts of the sponge have broad spectrum
antibiotic effects. Later, a new antimicrobial substance “ectyonen” from g
red beard sponge, Microciona profifera, was isolated.

Sharma and Burkholder {1967) conducted a study on sterols, pig-
ments and introgenous bases which were extracted from sponges and
revealed the presence of antibiotic substance in the extracts. One of the
compounds extracted from Verongia sp. was shown to be a derivative of
dibromocyelohexadienone and considered among the most active. Sharma
et al (1968) were able to show similar activity in extracts of Haficlong piridis,

Chionata celuta and Tedania ignis, Insome cases extracts which were antifungal
were also antibacterial.

Burkholder and Ruetzieler {1969) showed that out of 31 sponge
species they collected, 18 species showed antimicrobialactivity. There were
several antibacterial compounds from Dysides herbacia that yielded two
active antibacterial substances. One was pentabromo derivative (2-
hydroxydiphenyl ether) and anocther a dibromo derivative of 2-
hydroxydipheryl ether. In 1974, the U.S. National Science Foundation
sponsored a scientific expedition aboard the R /V Alpha Helix Vessel. This
expedition examined 831 species along West Coast of Baja California and in
the Gulf of California. Seventy-one (71) species of poriferans gave high
incidence of antimicrobial activity, Of these species, 32% were against
Bacillus subtilis, 18% against Escherichia coli, and 17% against Penicillium
atrovenetium and 13% against Saccharomyces cerevisine. The second expedi-
tion was held in 1978. Out of the 187 speries of poriferans examined, 82%
had high antimicrobial and antiviral activities. Of this 41% was against
Eactllus subtifis, 19% against Saccharomyces cerevisiue, 14% against Escherichia
col, and 11% against Pentcillium afrovenetum, while the rest were active only
against viral test organisms. This expedition also noted that at least three
sponges had similar spectra and apparently the same antimicrobial com-
pounds. One of these, the rope-like orange sponge Ptilocauis aff. P, spiculifer
(Lamarck)yielded extracts that appeared tobe the most active against Gram-
positive and Gram-negative bacteria, yeast and filamentous fungi. The
active substances were identified as ptilocaulin and isoptilocaulin,

Fhillipson and Rhinehart (1983) isclated two peroxy acids from an
uridentified genus of the Family Plakinidae which they found to be very
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active against fungal species. Matsunaga ef al, (1985) identified an antimi-
crobial peptide discodermin A from a marine sponge Discodermia kiiensis.
Methanolic extracts of this sponge exhibited significant activities against
fungi, Gram-negative and Gram-positive bacteria, and also inhibited the
development of starfish embryos.

Tayo (1986) and Raymundo ef al. (1981} conducted a study on the
antibacterial activity of some Philippine marine sponges. Tayo found that
the aqueous and methanolic extracts of Dysides herbaciz showed high
antibacterial activity was observed in the methanolic extracts of Spirastrella
magabunda and Sigmadocia symbiotica which inhibited Bacilfus subtilis,

Materials and Methods

Collection and Identification of Samples

Sponges were harvested from Kauswagan, Lanao del Norte in
Mindanao on September 9, 1986, Each distinct species or kind was
separately placed in plastic bags, properly labeled and placed in buckets
with ice. Assays using fresh materials were done -upon arrival in the
laboratory. Parts of the samples were stored in the freezer for the later
experiments using dried materials. Procedures for marphological studies
on the sponges were undertaken according to microtechniques suggested
by Mr. Rodolfo Caberoy, curator of sponges at the National Museum.
Verification of the identity of the specimens was made against type speci-
mens available at the National Museum and descriptions in literature (Gray,
1867; Gray, 1872; Wilson, 1925; de Laubenfels,1935; Clemente, 1941; Arnt,
1943; Levi, 1959; Ruelo, 1964; Esmero, 1978; Lendenfeld, 1888; 1889; Weerdt
and van Soest, 1986; Hummelinck and van der Steen, 1980; Dendy, 1905;
Bergquist, 1970; 1978; Vacelet, Vasseur, and Levi, 1976).

Preparation of Extracts

Fresh and dried samples were extracted separately with respective
solvents. Sponge samples were thoroughly rinsed with tap water towash
outsalt water. Contaminants were removed from the samples and were cut
into pieces for the extraction process. Two grams of the samples were then
pounded in a mortar and pestle until thoroughly minced. Ten milliliter (10
ml) of either 95% ethanol, a mixture of methanol-toluene (3:1) and distilled
water were added and the mixture stirred slightly to allow the dissolution
of active substances ir the sample. The mixture was then centrifuged at 3000
BPM and transferred td sterile vials. Dried sponge samples were also
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extracted in the same manner as that of fresh samples.
Antimicrobial Assay: Filter Paper Disc Method

MNutrient Agar (NA) was used for growing the bacteria and Malt
Extract Agar (MEA) for the fungal test organisms. Test organisms used
were Staphylococcus aureus Rosenbach (UPCC 143), Bacillus subtifis
{Ehrenberg) Cohn (UPCC 6633), Pseudomonas aeruginosa (Schroeter) Migula
(UPCC, 196/ATCC 27833), Escherichin coli (Migula) (UPCC 196/ATCC
25922),one mold Aspergillus niger (UPCC 3450) and one veast Candida wutilis
(UPCC 2001 /NRRLY-800). These organisms were obtained from the
Culture Collection of the University of the Philippines-Natural Science
Research Instimte.

The method used by Raymundo ef al. (1981) was followed. The
activities of each sponge extract per solvent used were compared with the
effects of a known broad spectrum antibiotic (Streptomycin) and the
respective solvents used in the experimental runs, The sterile filter paper
discs were also immersed into the particular solvents and dried in the same
manner as that of the discs impregnated with test extracts.

Results

Identification of the Different Sponges

The sponges used in this study were identified as follows: Adociasp.
Gray and Pelling sp. (Family Adociidae); Cribrochaling sp. Schidmt,
Xestospongin sp. Dendy (Family Nephiospongiidae; Halichondria sp. (Pallas)
(Family Halichondriidae); Suberites sp. Bergquist (Family Clavulidae);
Phyllospongia foliascens (Burton) Pallas (Family Spongiidae); Biema fortis
Gray (Family Descacidonidae); Plakortis sp. Schulze (Family Plakinidae);
and Mycale sp.(Carter) (Family Mycalidae).

Antimicrobial Activity of Different Sponges

Adocia sp. Gray

Of all the sponge species used, Adocia sp., had the widest spectrum
of antimicrobial activity in so far as the ethanolic extracts were concerned.
Table 1 shows that its fresh extracts inhibited all the microorganisms except
E. coli, Its'dry extracts showed activity against E. cofi, 5. gurews, and B,
subtilis. Ethanolic and methanol-toluene extracte from fresh samples also
intubited Aspergilfus niger. Methanol-toluefie extracts of this species showed
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results similar to that of ethana] except that E. cofi was inhibited by both fresh
and dry extracts. The aqueous extracts of Adocia sp., gavea different result,

only Gram-positive bacteria were inhibited by both extracts from fresh and
dried materials.

Table 1. Antimicrobial activity of Adociz sp. Gray

Microorganism Fesh Samples Dried Samples
ETOH | MeOH | DW | EtOH MeOH [ DW
Toluence Toluence

Escherichix coli - + < ++ + -
F. peruginosa +4 + = ek : z
5. aureys ++ ++ + + 4+ ++
B. subtils ettt ++ + ++ + S
C. utilis + - . - : =
A piger ++ + - - - -
Legend: meand zones of inhibitions {mm)

no irhibiton = -

1 = 10 = +

11 - 20 = ++

21 - 3o = ++4+

31 - 40 = bt

41 - A0 = ++++t

Pelling sp. de Laubenfels

The effect of this sponge extract is rather variable in regard to the
different solvents. Ethanol extracts from dried materials inhibited E. coli,
while methanol-toluene extracts of the same dried material inhibited P.
aerugittost. The methanol-toluene extracts from fresh materials inhibited A.
niger only. None of the microorganisms used was inhibited by either of the
fresh or dried sponge aqueous extracts (Table 2),
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Table 2. Antimicrobial activity of Pelling sp. de Laubenfels

Microorganism Fesh Samples Dried Samples
ETOH | MeOH | DW | EtOH MeOH Dw
Toluence Toluence

Escherichia coli - - - + . =
P. aeruginosa - - - - + 2
5. oureys - - - - - -
B. sublilis - - - - - -
C. utilis - - - - - S
A, niger - + - - - -
Legend: meand zones of inhibitions (mm)

no inhibition = .

1 - 10 = +

11 - 20 = +4

21 - 3D = +++

31 - 40 = +4+++

41 - &0 s 444

Cribrochalina sp. Schmidt

Extracts of both ethanol and methanol-toluene using fresh materials
inhibited consistently all the test bacteria (E. coff, P. aeruginosa, 5. aureus, and
B. subtilis), while aqueous extracts from fresh materials inhibited only the
Gram-positive bacteria (5. aurews and B, subtilis). Extracts from dried
materials with both methanol+toluens and distilled water inhibited P.
aeruginosa including the two Gram-positive bacterial while its ethanolic
extracts inhibited all the bacteria except P. aeruginosa (Table 3).

Xestospongia sp. (Ducchassiang)
The effect of fresh ethanol extracts and dried methanol-toluene

extracts were practically the same having inhibited all bacterial except that
the latter also inhibited a yeast, Candida utilis. The aqueous extracts of fresh

and dried materials showed consistent results in inhibiting the two Gram-

positive bacteria but with apparently higher activity in the dried samples
{Table 4).

Trachyopsissp. Dendy

Ethanolic extracts of fresh materials inhibited all the bacteria while
extracts from the dried sample inhibited énly the Gram-positive bacteria.
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microbial activity of Crikrochalina sp. Schidmt

Table 3. Ant
L e
Microorganismm Fesh Samples Dried Samples
ETOH | MeOH | DW | EtOH MeOH DWW
Toluence Toluence
Escherichia coli + + ; + - -
F. mﬂj'ﬂ.ﬂ&ﬂ. ++ + - - + +
5. qureus ++ ++ + ++ ++ +
B. subtilis ++ ++ + ++ ++ ++
C. utilis = > - " - 5
A. niger - + - - ' -
Legend: meand zones of inhibitions {mm)
no inhibition = -
i - 10 = +
11 - 20 = ++
21 - 30 = 4
a1l - 40 = it
41 - 50 = ———
Table 4. Antimicrobial activity of Xestosporgiae 5p. Ducchassing
Microorganism Fesh Samples Dried Samples
ETOH | MeQOH | DW | EtOH MeOH DW
Toluence Toluence
Escherichia coli ++ ++ - + 44+ -
P. aeruginosa T - i - + "
5. Aureus ++ ++ + - ++ +++
B. subtilis ++ ++ ++ ++ ¥ Pt
. utilis - = - - 4 B
A. niiger - g i : % -
Legend: meand zemes of inhibitions (mm)

no inkhubition
1 - 10
11 - 20
21 - an
3 - 40
41 - 50

nmmn
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On the other hand, extracts of both fresh and dried materials with methanol-

toluene as solvents inhibited all the mucroorganisms except the mold,
Aspergillus niger. The aqueous extracts from fresh and dried samples
inhibited the two Gram-positive bacteria. The latter also demonstrated

activity against E. cofi (Table 5).

Table 5. Antimicrobial achvity of Trachyopsis sp. Dendy

Microorganism Fesh Samples Dried Samples
ETOH | MeCH |[DW | EtOH | MeOH [ TW
Toluence Toluence
Escherichin coli + + i y i 3
P, aeruginosg =+ -t - - + -
5. qureius 4+ ++ ++ b ++ 4+
B. subtilis ++ ++ ++ + 4 ++
. wiilis - + = - + .
A, miger - - - = - :
Lepend: meand zones of inhibitions (mm)
no inhibition = -
1 - 10 = +
11 - 20 = ++
21 - 30 = o+
3 - 4D = b4+
41 - 30 = tHt

Halichomdyrin sp. (Pallas)

Methanol-toluene extracts from dried sponge samples yielded a
positive result, [t inhibited the two Gram-negative bacteria, E. coli and P.
aeruginosa although, its inhibition was very minimal (Table &),

Suberites sp. Bergquist

Ethanolic extracts of fresh and dried materials inhibited A. miger.
Fresh ethanolic extracts also inhibited P. geruginosa while dried ethanolic
extracts inhibited E. coli. On the other hand, fresh methanol-toluene extracts
intubited A. miger while dried methanol-toluene extracts inhibited both
Gram-negative bacteria. Neither fresh nor dried aqueous sponge extracts
showed any antimicrobial activity (Table 7).
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Table 6. Antimicrobial activity of Halichondrig sp. (Pallas)

Microorganism Pesh Samples Dried Samples
ETOH | MeOH | DW EtOH MeOH Dw
Toluence Toluence

Escherichin coli - - - ¥ + :
P. mgﬂiﬂ'ﬁﬂ C - - = + -
5. aureus - & 4 - = .
B. subtilis 4 E 2 g - -
. utilis - - F : i .
A. niger - - = & = £
Legend: meand zones of inhibitions (mm)

no inhibibom = 7

1 - 10 = +

11 = 20 = ++

21 - 3 — +++

31 - 40 = T

41 - 5O = ++44+

Table 7. Antimicrobial activity of Suberites sp- Bergquist
Microorganism Fesh Samples Dried Samples
ETOH | MeOH | DW | BtOH MeCH DwW
Toluence Toluence

Escherichia coli - - - + + .
F. aerugioss + - = . i =
5. aurens - - * . - =
B. subtilis - = = = = -
C. utilis - - - i n =
A. miger ++ ++ - ++ 2 -
Legend: meand zones of inhibitions (mm)

1o inhibition = -

1 - 10 = ¥

11~ 20 = ++

21 - 30 = +++

31 - 40 = 44+

41 - 58D =1 okttt
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Phyligspongia foliascens (Burton) Pallas

Extracts from fresh materials using all the three solvents gave
positive inhibitions against the two Gram-positive bacteria.

The ethanol and methanol-toluene extracts of the same material also
inhibited C. utilis. Theextracts from dried materials using methanol-toluene
and distilled water sclvents inhibited only B. subtilis (Table 8).

Table B. Antimicrobial activity of Phyllospongia folizscens Burton (Pallas)

Microorganism Fesh Samples Drried Samples
ETOH | MeOH | DW | EtOH MeOH W
Toluence Toluence

Escherichia coli - " 2 : E. g
E. aeruginosa - - . : - "
5. aurens ++ ++ + - - -
B. subtiliz +44 +44 +4 - ++ +
C— I-I!HI.‘I-S + + - - .I -
A. niger - S 2 . B .
Legend: meand zones of inhibitions {mm)

no inhibition = -

1 - 10 = +

11 - 20 g ++

21 - a0 = +++

31 - 40 = S+

41 = 5 1] — +44t+

Biemna fortis Gray (juvenile]

Ethanolic extracts of fresh materials produced inhibitions against
the two Gram-positive bacteria including one Gram-negative bacterium (E.
colf). Extracts from dried materials in the same solvent did not show any
inhibition to all the microorganisms used in this study. Methanol-toluene
extracts from fresh materials inhibited E. coli while dried materials inhibited
the two Gram-negativebacteria, Aqueous extracts from either fresh or dried
sponge samples did not demonstrate any antimicrobial activity (Table 9).
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1 =
guentich miﬂi};iﬂ:?:; n}f fresh materials inhibited all four bacteria while

Eﬂf dried materials did not show any activity. Memannl-ﬁuluene
esin o f fresh material inhibited E. coli and §. aureus, Gfam-negative and
ﬂﬁaﬂm:siﬁve bacteria, respectively. Dried mate_ria] extracts in methanol-
Eﬁ:n.epscl‘h’e:ﬂl inhibited E. colf only. The aqueous sponge éxtracts from

neither fresh nor dried materials effected any nhibition {Table 10).

Table 9. Antimicrobial activity of Bigmma fortis Gray (juvenile)

hdicroor ganism Fesh Sampleas Drried Samples
ETOH | MeOQH | DW | EtOH MeOH DWW
Toluence Toluence

Escherichia coli + + - - + -
F. aeruginosa - - - - + @
5. Furdys ++ - - - i 4
E. subtilis ++ - = - . -
C. ufilis - o - - : X
A, miger - - - - = &
Legend: meand zrmes of inhibitions {mm)

no inhibition = =

1 - 10 = +

1 - 20 = i

21 - 30 = ++

- 40 = Fh++

41 - 50 = Fb+

Firkortis sp. Schulze
Extracts from dried materials of this species using ethanol and
methanol-taluene as solvents gave positive inhibition against Gram-nega-
E.r{: bacteria except that the latter extract showed activity against 5. aureus.
wﬂ‘fu‘l-:_wer, ethanolic extracts of fresh materials of this sponge species also
ﬂlatElFEE P_- aerugingsa. The aqueous extracts for either fresh or dried
rnals did not demonstrate antimicrobial activity {Table 11).
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Table 10, Antimicrobial activity of Biemna fortis Gray (mature)

Microorganism Fesh Samples Dried Samples
ETOH | MeOH | DW | EtOH MeOH DWW
Toluence Toluence

Escherichin coli + + = = % z
P. asruginiose + g 2 s . .
S, aureus + + - - - -
B. subtils += - - - - -
'|:.- HIIIIS = - - - -
A, niger - - : =
Legend: meand zomes of inhibiticms (mm)

no inhibition = u

1 = 10 = +

11 - 20 = ++

21 - 30 = +++

31 - 40 bt ok o

41 - 50 = ++t+++

Table 11. AntimicTobial activity of Plakerts sp. Schulze
Microorganism Fesh Samples Dried Samples
ETOH | MeOH | W [ EtOH MelH oW
Toluence Toluence
Eccherichin coli ; % - + + 2
F. peruginoesa + = = + + =
5. qureus - = : ++ = C
B, subtilis - L 3 3 - -
O utilis " = 2 = - -
A. niger . = = - - -
—L,egand: meand zones of inhibibons (mm)

no inhibition = -

1 - 10 = +

11 - 20 - 4+

21 = 30 = +++
31 - 10 = S
41 - &0 = PSR
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Miycale sp. (Carter)

Of the eleven sponge species used, this is the only species which
consistently gave negative results in all of the three solvents all throu ghout
the experiment (Table 12).

Table 12. Antimicrobial activity of Mycale sp. {Carter)

Microorganism Fesh Samples Dried Samples
ETOH | MeOH | DW | EtOH MeOH | DW
Tolience Toluence

Ezcherichia cali - - - - - -
. asruginosa . - - - 8 B
5. gureus - " - - 4 -
B. suchtilis # - - -~ - 2
C. uiilis = " = - = =
A. miger - E - - = -
Legend: meand zones of inhibitions {mm)

na inhibiton = 2

1 = 10 = +

11 - 20 = i s

21 - a0 = +t4

a1 - 40 = +++

47 - b B = +4++++

The positive control (Streptomycin) showed its wide spectrum of
activity against bacteria but not with fungi. Apparently, some sponge
extracts gave similar diameter measurement of inhibition. The negative
controls which is comprised by the solvents used in this study gave no
inhibitions.

Pased on the results presented in Table 13 (summary table), sponge
extracts which have broad spectrum activity are the following: Adocia sp.,
Xestospongta sp,, Biemna fortis (juvenileand mature samples), Trachyopsissp.,
Cribrochaling sp., and Plakortis sp. The species which inhibited Gram-
negative bacteria are: Pelling sp., Halichondria sp., and Suberites sp., while
Phyllospengia foliascens inhibited Gram-positive bacteria only.

Of all sponge extracts used, anly extracts from Adocia sp., inhibited
both meld and the veasl. Xeslospongia sp., Trachyopsis sp., and Phylinspongia
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Table 13. Summary of Antimicrobial Activity of Eleven Marine Sponge Species
collected from Lanao del Norte, Philippines

Datkeria Fungi
Sponge Species Gram + Gram - CU AN
Adocia sp. (bs) + + + +
Pellina sp - + g +
Cribrochaling sp. (bs) + + - +
Xestospongia sp. {bs) + + + .
Trachyopsis sp. {ba}) + + + -
Halichemdria sp. - + _ -
Suberifes Ep- - + - +
P. folizscerns + 3 + .
Biewmna fortis  {j) (k) 1 + . -
Biemna fortis  {(m)  (bs) + + 2 5
Plakortis sp- (bs) T § . .
Muycale sp. - . _ "
Legend :

+ = there is growth inhibition

= = no inhibition

i = juvenile form

m = matire form

CuU = Candida wtilis

AN = Aspergillus niger

bs = broad spectrum

foliascens inhibited Candida wfilis while Pelling sp., Suberites sp., and
Cribrochalina sp. inhibited Aspergillus miger.

Activity of Fresh and Dried Extracts of Sponges

In Figure 1, fresh sponge extracts of Adocia sp., Cribrochaling sp.,
Trachyopsis sp., Phyllospongia folizscens, and bothjuvenile and mature Biemna
fortis have significantly greater antimicrobial activity than dried samples.
For Xestospongia sp., and Suberites sp., although fresh extracts were appar-
ently higher than extracts from dried samples, their difference is not statis-
tically significant, In contrast, Plakortis sp. and Halichondrin sp., showed
significantly greater antimicrobial activity in dried than in fresh samples.
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Figure 1. Antimicrobial activity of extracts from fresh and dried materials of
gleven marine spomges.

18

16

14

12

10

[

£ — :

ot ;

2 =

N = I J.—F =
B C () _ E F G H l I K L

MEAN DLAMETER ZOKE OF INHIBITIOMS {mnaon

TR

Both extracts from Pellina sp., did not show significant difference in its
antimicrobial activity.

Effects of Solvents s

Figure 2 shows the antimicrobial activity of extracts from fresh
materials using three solvents. Diameter zones of inhibitions produced by
ethanol extracts showed significantly higher in Adocia sp., Xestospongia sp.,
Suberites sp., beth juvenile and mature Biesyma fortis and Plakertis sp. than in
other solvents. Cribrochalina sp., and Trachyopsis sp. showed no significant
difference between methanol-toluene and ethanol solvents.. In the case of
Pellina sp. antimicrobial activity was detected only with methanol-toluene
as solvent. In contrast, Plakortis sp. showed positive inhibitions agains
microorganisms when ethanol solvent was used. Obviously, the aqueous
extracts gave significantly lower inhibitory activity.

~ Pigure 3 shows the antimicrobial activity of marine sponges using
dried materials extracted with three different solvents. With the use of
methanal-toluene as solvent the species Xestospongia sp., Trachyapsis sp.,
Halichondria sp. and B. fortis (both juvenile and mature) displayed signifi-
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Figure 2.  Antimicrobial activity of extracts form fresh materials of eleven sponge
species using three different solvents.

bl
16

16
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MEAN DIAMETER ZONE OF INHIBITIONS ()

cantly different ackivity than the rest. With the use of
species Adocia sp., Suberites sp. and Plakortis sp. were those that displayed
higher significant value than the rest of the solvents. The values obtained
from the rest of the species were not significantly different from each other.

ethanol as sohvent, the

Sensitivity of Microorganisms to Sponge Extracts

Of all the microorganiems used in the experiment, the two Gram-
positive bacteria (5. aureus and B. subtilis) consistently demonstrated the
highest susceptibility to sponge extracts whether from fresh or dried mate-
rials. This was followed by the Gram-negative bacteria namely E, colf and
F. aeruginosa, The fungi were not inhibited by the aqueous sponge extracts
and generally were less susceptible to the other sSponge extracts,

Discussion

According to Rinehart (1981) and Hashim
antimicrobial compounds in marine Sponges
Both scientists also suggest that said COMmpoun
sive strategy of these sedentary and filter-feed

This study confirms that sponges have
iting microbial growth. Certain variations

oto (1976), the presence of
is & general phenomenon,
ds are utilized in the defen-
ing animals,

metabolites capable of irhib-
with respect to antimicrobial
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Antimicrobial activity of extracts from
species using three different solvents,

Figure 3. dried materials of eleven sponge

MEAN [MAMETER ZONE OF INHIBITIONS (mm)
=

123 123 123

1
A B C Cx F L H I I K L

A - Adocia sp. [ - Biemna fortis (juvenile)

B - Pellina sp. ] - Biemna fortis (mature) = LEGEND

C - Cribrochalina sp. K ° - Plakortis sp.

D - Xestospongia sp. L - Mycale sp. . Fresh
E - Trachyopsis sp. 51 - Ethanol (95%)

F - Halichondria sp.  S2 - Methanol - toluene - Dried
G - Suberites sp. S3 - Distilled water

H

- Phyllospongia sp.

activity of each sponge species were observed. Some were shown to contain
broad spectrum substances of metabolites a ffecting both Gram-positive and
Gram-negative bacteria. Others had specific reactions to either of the two
types of bacteria, while there were those which had inhibitory actions
against fungi,

This noticeable difference in antimicrobial activity of spongeext racts
May be due to some reported evidence that the animal itself is capable of
s¥ithesizing the active compounds. Also, the possibility that such active
Metabolites may have been by-products of microorganisms or other
symbionts associated with the sponge (Jakowska and Nigrelli, 1960).

a7



THE MINDANAD FORLIM

Effects of Solvents

Apparently, the three solvents used in this study: 95% ethyl alcohal,
. mixture of methanol-toluene (3:1) and distilled water gave varied resulis,

This only suggests that the active compounds have also varied chemical
nature, Aleohol for instance is characteristically slightty polar with non-
polar end (-IZ), methanol-toluene is a mixture of nen-polar (toluene) and
slightly polar {methanol), whereas water is definitely strong polar solvent.
Based on these accounts, it is expected that the first two salvents are more
effective in extracting active subtances from sponges for maximizing the
dissolution of both polar and non-polar compounds.

Several previous studies have shown that there is a variety of
compounds present in marine sponges. Majority of these are antibacterial
and antifungal. Among the most active compounds are terpenes,
polychlorinated metabolites from amino acids, polybrominated diphenyl
ethers including pentabromodiphenyl and hexabromodiphenyl ether
(Targett and Keenan, 1984). Also, according to Bergquist {1978), most
halogenated terpenes and dibrometyrosine are strong antimicrobial agents
more particlarly the furanosesterterpenes conftaining tetroic acid unit (e.g,
pariabitin). The halogens they containarealso strong oxidizing agents which
account for the antimicrobial activity of these substances. The above
compounds are readily soluble innon-polar solvents (Faulkner, 1986). This
may explain the considerable greater inhibitory activity of spon g extracts
made with 95% ethanol and methanol-toluene (3:1) solvents in the present
study. For instance, ethanol extracts have the highest activity in seven
species of the sponges compared with the methanol-toluene and distilled
water, For aqueous extracts, five species out of eleven sponges demon-
strated the antimicrobial activity, however, the extent of inhibition is very
minimal compared with the other bwo solvents. Thisis very reasonable since
water as strong as polar solvent dissolves only polar compounds, thus, only
lirnited substances are found i the extrack. From the above ohservations, it
is apparent that active antibiotic substances are either polar or non-polar
compounds. The data show that there are more non-polarcompounds. The
variety of probableantimicrobial substances from differentspeciesof sponges _
may explain the varying effects of the solvents used for extraction.

Effects of Fresh and Dried Materials

Fresh and dried sponge materials were separately extracted and the
COITES p:}nding extracks were cr:rm]::ared. Extracts from fresh samp!eg showwed
greater inhibitory activities against microorganisms whereas extracts from
dried samnples showed lesser inhibition despite the fact that they were
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_— centrated. One im_p]icati:::n rregarding'this is that most antibiotic sub-
stances should be retrieved WI:lllE sponges are ﬁEﬁh. _Hnntherr is that the
ctive substances are hEi:llt la’f:_rﬂ-: Eu"luj_ volatile. This is confirmed in (he
marked decrease in a_n_tim'.cmhlalactwlt}r of extracts from dried materials as
chown in this study. The probable reason for this is that there may be
cubstances thathavebeen modified during the drying process. This renders
them less effective in inhibiting the microorganisms. The process of dety-
dration has destroyed other active substances and the heat stable com-
pounds may have been less potent than the heat labile components com-
pared may havebeen less potent than the heat labile components compared
with those of fresh extracts.

Of the 11 sponge species, only Halichondria sp. showed inhibitory
activity with the extracts from dried materials but not with its fresh sample
extracts. The rest except Mycale showed antimicrobial activity for both
extracts with considerable decreassed activity in dry extracts. The probable
reason for this is the Halichondria sp. might have unique substances that
have been activated when dried. Those species with antimicrobial activity
even from extracts using dried samples may have heat stable active com-
pourns.

Sensitivity of Microorganism to Sponge Extracts

Microorganisms vary in their response to different inhibitory sub-
stances. [he factor that induces this difference may be the obvious differ-
ence in chemical composition of their cell walls, This stucture being the
outermost organelle serves as barrier to the external millien. The major -
chemical compoenents in the cell walls of Gram-negative bacteria are
peptidoglycans (Pelczar, 1997). Once the pemeability of the cell wall is
altered antibiotic substances may enter the protoplasm of the bacteria
causing them tobe destroyed ordamaged. Such destruction is primarily the
reason for its growth inhibition. Observations show that the Gram-positive
h_ﬂctt:ria consistently revealed high sensitivity to all sponge extracts. It
simply implies that the active compounds p;?ﬁE‘ﬂ[ in the sponge are capable
of destroying easily or at least interacting with peptidoglycans and teichoic
Acids lead to the inhibition of bacterial proliferation. Such activity is less
Pronounced in Gram-negative bacteria which may suggestreactivity other-
Wise. Other possible reaction is the ability of the sponge extracts to alter the
Eﬂmmﬂhu"t}“ of the cell wall which may also allow penetration of active

“Mponents into the cell. Such event may consequently block synthetic
“BENtS, possibilities which should be subjected to further investigation.
The results of this experiment reveal that only Gram-negative

bacteria arp inthibited by Pefling sp-, a finding which differs form Stempien
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(1966) who reported that this sponge contamns active substances against a
wide spectrum of microorganisms. Further, in this study, Suberites sp. was
shown to be inhibitory to bacterial while that of Minale (1978) demonstrated
antifungal activity. This present investigation also shows that methano-
toluene extracts of Halichondria sp. exhibited antibacterial activity while the
study of Kingston ef al. (1982) revealed that the extracts of these species are
cytotoxic and larvicidal. Obviously, there are differences of results which
may only suggest possible geographical variation among sponge species.

Previous to this study, there are no reports on the presence of
antimicrobial campounds in Biemna fortis, Trachyopsis sp., and Suberites sp.
This investigation shows that ethanolic and methanol-+toluene extracts of B.
fortis contain antibacterial substances specifically against both Gram-posi-
tiveand Gram-negative bacteria. Italso confirms the antimicrobial activityof
Adacia sp., (Kobayashi et al, 1983), Pelfina sp. (Stempien, 1966); Phyllospongia
foliascens (Kobayashi ef al., 19982); Plakortis sp. (Minale, 1978); Halichondria
sp. (Kingston et al., 1982).
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