
INTRODUCTION
The marine environment is a rich source of
biologically active natural products of diverse
structural types, many of which have not been
found'in terrestrial sources. Research on
marine natural products has evolved from the

purely chemical exercise of isolating novel
structures to a collaborative effort between
marine chemists, molecular pharmacologists
and all biologists (Carte 1996).

Because of the diversity of marine organisms
and habitats marine natural products
encompass a wide variety of chemical classes,

including polypeptides, peptides, and
alkaloids of varying structure, and a multitude
of compounds of mixed biosynthesis. In the
past decade alone, the structures of over 5000

marine natural products have been published
(wright 1998).

Marine natural products have been
investigated predominantly f or their
antimicrobial, cytotoxic, antitumor, antiviral,

22s

and anti-inflammatory properties.
For the past 50 years antibiotics have

revolutionized medicine by providing cures

for formerly life threatening diseases.
However, strains of bacteria have recently
emerged that are virtually unresponsive to
antibiotics. Such multidrug resistance arising
through antibiotic misuse is now recognized
as a global health problem. The situation is
exacerbated by the fact no novel chemical
classes of antibiotics have been discovered for
twenty years. Although many preexisting
antibiotics have been modified to yield new
derivatives, bacteria have the potential to
mutate resistance mechanisms to combat these

derivatives (Hancock 1997 ; Levy 1998). In the
past 20 years the pharmaceutical industry has

been relatively successful in constraining
problems due to single resistance
determinants, however the advent of multiple
resistance mechanisms has severely limited
the effective use of many major classes of drug
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(Chopra et a\.7996). The critical events are the
emergence of Staphylococcus oureus with
decreased sensitivity to vancomycin,
worldwide resistance to penicillin in
S trep to co ccus pneulnonia and multiple resistant
My cob nct er ium tub er culo sis. Most startling was
the isolation from a human in Madagascar of
a plague Bacillus possessing plasmid readily
transferable to E. coli, which confers multiple
antibiotic resistance (McCormick 1998).

Discovery of new and novel antibacterial
compounds is imperative because evidence
suggest that development and spread of
resistance to new antimicrobial agents is
probably inevitable, however, new drug
classes with novel mechanisms of action will
create effective therapy, at least for a time.

Molluscs are widely distributed throughout
the world and have many representatives in
the marine and estuarine ecosystem. Many
classes of bioactive compounds exhibiting
anti-tumor, antileukemic, antibacterial, and
antiviral activities have been reported
worldwide. (Liu et nl. 1968; Sigel et qL 1970;
Kamiya et aI. 1989; Kreuter et aL 7989;Petit et
al. 1987; Emerson Kagoo et al. 7992, Prem
Anand et a|.1997; Rajagananpathiet a\.2000).

Opercula of marine gastropods have been
used as an ingredient in Indian traditional
medicine for centuries . Keeping this in mind,
Murugan & Ayyakkannu (1997) screened for
the antibacterial activity of Chicoreus ramosus
and Pleuroploca trapezium opercula against 6
bacterial pathogens using petroleum ether and
methanol extracts. In the present study,
ethanol, water, and heptane extracts of 10
gastropods were screened against 9 bacterial
pathogens to evaluate active fractions.

MATERIALS AND METHODS
Opercula were removed from the gastropods
Chicoreus ramos'L.ts, Chicoreus airgineus,
P leuroplo ca tr ap ezium, Hemifusus co chlidium,
Lambis lambis, Turbo brunneus, Xancus pyrutn,
Tibiq delicatul a, Lambis arthritica, and B nbylonia
spirata. They were cleaned using distilled
wate1, dried, powdered manually, and stored
in polyethylene bags.

Grinding separately in ethanol (mediate
polarity), water (Polar solvent), and heptane
(non-polar solvent) using a mortar and pestle
prepared operculum crude extracts. The
extracts with the opercula residues were kept
for cold percolation overnight. Then the
extracts were filtered using Whatman filter
No.1. and allowed for overnight evaporatiory
the remaining residue was colleited and
stored in refrigerated test tubes for
antibacterial assay. The standard paper disc
method was followed. Paper discs with a
diameter of 9 mm were impregnated with the
extracts and placed on the seeded culture
medium (NutrientAgar). The pathogens were
seeded on agar plates using sterile cotton
swabs. The extracts were assayed against the
following bacteria: Bacillus subtilis, Escherichia
coli, KIeb siell a pneumoniqe, P ro teus mir abilis,
Proteus rtulgaris, Sqlmonella typhi, Shigeltn

flexneri, Staphylococcus attreus, and Vibrio
cholerae. The most potent extracts were then
fractionated using silica gel column
chromatography (60-720,Glaxo, Bombay). The
Column was eluted using methanol and
ethanol, i. e., ethanol alone (E), and ethanol
mixed with methanol (E:M)in the proportions
L8:2,75:4,14:6,1,2:8, 10:70, 8:12, 6:74, 2..78 and
methanol alone (M). The collected fractions
were assayed for antibacterial activity
expressed as the inhibition zone in mm.

RESULTS
Antibacterial activities in ethanol, water and
methanol extracts of opercula of the 10 species
of gastropods are summarised in Table 1. The
highest activity against Bqcillus subtilis was
found in ethanol extract of Tibia delicatula (10
mm); against Escherichia coli: water extract of
Babylonia spirata and Xnncus pyrum (both 4
mm). None of the extracts were active against
Kl eb siell a pn eumoni ne (traces only). The hi ghest
activity against Proteus aulgaris was in water
extracts of Tibis delicatulq (3 mm); against
Proteus mirqbilis: water extracts of Chicoreus
r amo ;LLS (3 mm); against S olmon ell a typhi: w ater
extract of Hemifusus cochlidium; against Shigella

flexneri: heptane extract of Pleuroploca
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Table 1. Antibacterial activity of opercula crude extracts of the 10 species of gastropods. Numbers =
inhibition zone (mm), (+) = trace, (-) = no inhibition; E = ethanol, W = water, M: methanol extracts.

Opercula exracts of B. spirata C. airgineus L. lambis T. delicatula T.brunneus

Bacteria E W EWH
Bacillus subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus uulgaris

Proteus mirabilis

Salmonella typhi

Shigella Jlexneri

Staphylococcus nureus

Vibrio cholerae

P. trapezium C. ramosus H. cochlidium X. pyrum L. arthritica
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Table 2. Operculum extracts of Chicoreus ramosus. Figures : inhibition zone, (+): trace of
inhibition, C) : no inhibition of bacteria with eluted fractions of E : Ethanol, M : Methanol,
and mixtures of E & M in indicated proportions.
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Table 3. Operculum extracts of Bnbylonia spirata. Figures :
inhibitiory C) : no inhibition of bacteria with eluted fiactions
and mixtures of E & M in indicated proportions.

inhibition zone, (+) : trace o{
of E : Ethanol, M: Methanol,

Bacteria

Bacillus subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus aulgaris

Proteus mirabilis

Salffionella htphi

Shigella Jlexneri
Staphylococcus altreus

Vibrio cholerae

Inhibition zones (mm) caused by fractions eluted in ethanol:methanol
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Table 4. operculum extracts ofribia delicatula,. Figures : inhibition zone, (+) : trace of inhibitiorl
t) : no inhibition of bacteria with eluted fractions of E : Ethanol, M : Methanol, and mixtures
of E & M in indicated proportions.

Bacteria

BacilbLs subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus aulgaris

Proteus mirabilis

Salmonella typhi

Shigella Jlexneri
Staphylococcus aureus

Vibrio cholerae,

Inhibition zones (mm) caused by fractions eluted in ethanol:methanol
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trapezium (4 mm); against Staplrylococcus aureus
weak inhibition was found in water and
heptane extracts of Hemfusus cochlidium; and
against Vibrio cholerae water extracts of
Chicoreus ramosus arrd Xancus pyrum (both 3
mm).

Opercula of Chicoreus rqtLlsus, Babytonin
spirata, Tibia delicatula and Chicoreus uirgineus
were extracted in ethanol and fractionated
using column chromatography. The highest
inhibition against Bacillus subtilis, E. coli, and
Staphylococcus aureus was found in elution

fractions 72:8,70:10, and 2:18 of Chicoreus
ramoslls (all 3 mm ) (Table 2). The highest
inhibition against E. coti, Proteus mirqbilis, and,
Staphylococcus nureus was found in fractions
26:4,10:1.0, and 10:1 of Babylonia spirata (4, 3, 3
mm respectively) (Table 3). In general, Tibis
delicntulo extracts were very active against the
tested bacteria (Table 4). The fraction 2:18
displayed an inhibition zone of 1b mm against
Klebsiella pneumoniae, and 1B:2 gave 13 mm
against Vibrio cholerae (Table 4). Extracts of
Chicoreus airgineus were most active against
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Table 5. Operculum extracts ofChicoreus ztirgineus. Figures: inhibition zone, (+) : trace of
inhibition, C) : no inhibition of bacteria with eluted fractions of E : Ethanol, M : Methanol,
and mixtures of E & M in indicated proportions.

Inhibition zones (mm) caused by fractions eluted in ethanol:methanol

Bacteria

Bacillus subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus oulgaris

Proteus mirabilis

Salmonella typhi

Shigella flexneri
Staphylococcus aureus

Vibrio cholerae

Bacillus subtilis (fraction 12:8, 8 mrn) and Vibrto
cholerne (fractions 4:1.6 and 2:18, 6 mm)
(Table 5).

DISCUSSION
In traditional Indian medicine, especially
Sidha medical preparations, the opercula of
gastropods are used as an ingredient to combat
different diseases. Howevet Sidha practice
uses a combination of many ingredients.
Flence, information about specific effects of
specific opercula cannot be known.

The work on antibacterial activity of
Chicoreus ramosus and Pleuroploca trapezium
operculum (methanol and petroleum ether
extracts) by Murugan & Ayyakkannu (1997),

and the study by Prem Anand et nL (1997) on
ethanol extracts of Telescopium telescopium gave
negative results for antibacterial activity.

In the present study we have used a polar
solvent (water) a non-polar solvent (heptane)
and an intermediate polar solvent (ethanol) to
screen for antibacterial activity. As a result we
discovered substantial antibacterial activities
in opercula.

The most encouraging results were givenby
Tibia delicatula fractions, exhibiting very
promising activity against KIebsieIIs
pneumonine, Vibrio cholera, Bscillus subtilis and
Staphylococcus aureus. The 10:10, 8:12 and218

fractions gave very significant activity against
Kleb siella pneumoniae. Further purification of
these fractions will help to identify the potent
antibacterial compounds against Klebsielht
pneumoniae. The fraction 8:12 also gave very
significant activity against Vibrio cholers,
another possibilities for a potent antibacterial
compound.

The Chicoreus airgineus fractions (1.6:4, 72:8,

6:74,4:1.6) gave very promising results against
Bscillus subtilis and Vibrio cholers. These
fractions also seem to be a promising drug -
lead.

We found potent antibacterial activity
against the pathogens Klebsiella pneumoniae
and Vibrio cholers. This finding is very
significant and may pave way for the
discovery of new potent drugs against these
two dangerous pathogens. Further work on
purification and characterization of these
extracts should be carried out.
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