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ABSTRACT

The cuttlefish ink extracts was good antibacterial activities. Sepia pharaonis was assayed
against selected human pathogens using agar well diffusion technique. Crude ink extract in
hexane and column purified ink extract in diethyl ether shows maximum inhibitory effect against
Pseudomonas aeruginosa, Staphylococcus epidermidis, Klebsiella pneumoniae.  The minimum
inhibitory concentration was found to be lower in Escherichia coli and lesser degree of
inhibition was observed in the column purified fractions when compared to crude ink extract.
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INTRODUCTION

Indiscriminate use of antimicrobials for diseasentoal in human beings and animals has
increased the natural emergence bacterial resistaBmergence of multiple resistance has
greatly limited the effectiveness of most of théilantics. It is therefore necessary to search for
novel antibacterial compounds with therapeutic pioaé for which the pathogens may not have
resistancé. The resistance of the organisms increased duediscriminate use of commercial
antimicrobial drugs commonly used for the treatmehinfectious diseases. Fish farming is a
productive venture. Fishes were highly nutriticgsurces of proteins lysine, methionine,
minerals and vitamins. Marine microorganisms ergass a complex and diverse assemblage of
life forms and approximately 2500 new metabolitagehbeen reported from a variety of marine
organisms. Many studies on bioactive compounds from molluscisibiting antibacterial, anti
leukemic and antiviral activities have been repbft2Among the molluscs, the cephalopods are
found in all the oceans on Earth and none of themtolerate fresh water. Cuttlefish are marine
animals of the ordefepiida belonging to the class Cephalopoda (which alscuded Squid,
Octopuses, Nautiluses). The presence of antimiardativity in molluscs has been reported
from the mucus of giant snail Achatina fulica and from the egg mass and purple fluid of the
sea hardobella auricularia.® Proteins and glycoproteins with antibacterialvétyt have been
demonstrated in the digestive organs of mollidc€rude extract was prepared from the
molluscs and fractionated by diethyl ether, hexamethanol solvents were analysed for
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antimicrobial activity using agar well diffusion ctenique against bacterial pathogénEhe
Pharaoh’s CuttlefishSepia pharaonis’ is a large cuttlefish species, growing to 42cm emntte
length and 5kg in weight. The melanin present in the ink sac of the fish afled as
Sepiomelanin. Here an attempt was therefore madetore the antibacterial properties of the
ink of Sepia pharaonis against selected human pathogens and comparigu with column
purified ink.

MATERIALS AND METHODS

Sample- fish collection

Fishes (Pharaoh’s Cuttlefiskgpia pharaonis) were collected from Anna salai, Cuddalore Dt, in
Tamilnadu. Fishes were identified and authentttaie Suganthi Devadason Marine Research
Institute, Tuticorin, Tamilnadu.

Bacterial strains

In the present study three gram negative bactstialns such akscherichia coli, Citrobacter

sp, Klebsiella pneumoniae and two gram-positive bacterial strains i.&aphylococcus
epidermidis andPseudomonas aeruginosa were used.The microorganisms were purchased from
the Microbial Type Culture Collection(MTCC), Chagdrh, India.

Composition of medium

Tryptone soya agar (soyabean casein digest agar)

Pancreatic digest of casein - 15.0g
Papaic digest of soyabean meal - 5.09
Sodium chloride - 5.0g
Agar - 15.0g
p" - 7.3+2

Nutrient broth

Beef infusion - 3.0g
Peptone - 5.0g
Sodium chloride - 5.0g
Distilled water - 1000m|
p" - 7.0

Sample — ink gland
Ink gland of pharaoh’s cuttlefisbepia pharaonis.

Extracts preparation

Fish Sepia pharaonis) was washed with sterile water and then dissectisas2 made for
removing the ink sacs. The ink was gently squeezgdf the ink sac and air-dried. The air-
dried ink sample from approximately 30g ink sacsaoted from 15 animals were immersed
separately in solvents like acetone, chlorofornmabal, hexane and coldsteeped for overnight at
-18°C. The extracts in each solvents were filtered sgply through Whatmann No.1 filter
paper. The filtrate was poured in previously weidjipetridishes, evaporated to dryness and the
dried extract was used for the experiments.
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Antibacterial activity assay

Standard agar well diffusion method

Each Tryptone soya agar (TSA) plate was inoculatiéld the standard inoculum suspension by
soaking a swab and rotating it over the agar plabe 18-24h old cultures were used for the
experiments. The antibacterial activity of the shanpas assayed by the standard Nathan’s agar
well diffusion techniqué?

Drilled wells of 6mm diameter were made. A const@mount of 0.7mg of the dried extract in
50ul solvent was placed onto each well. The wellhat tenter without the extract served as

control. After 22-24 hours of incubation at°®7 zone of inhibition around the well was
measured and recorded.

Agar well diffusion- column purified ink extract

Agar well diffusion technique was done with colupurified ink extract. Solvents like diethyl
ether, hexane and methanol were used in diffesdit as 100:0, 80:20, 60:40, 40:60, and 20:80
and then well diffusion method was performed.

Minimum inhibitory concentration (MIC) of crude ink extract

For determination of Minimum Inhibitory Concentatj nutrient broth was prepared. Then
crude extract solution was prepared by measuring//n 2ml of extract solution in 2ml of
nutrient broth in test tube was taken and shakdtlame then 2ml in tube 2 and subsequently
transferred in rest of tubes containing 2ml of i broth except the last one that doesn’t
contain any crude extract solution. It is possiblealculate the concentration of crude extract
solution in each tube.

In each tube with one drop of culture were ino@daand incubated at 32 for 48hours.
Turbidity was measured in terms of Optical Den$®p) by using Spectrophotometer. Then
table was prepared and graph was plotted betwetéiadic concentration and turbidity.

Minimum inhibitory concentration (MIC) of column pu rified ink extract

For determination of minimum inhibitory concentoatj column ink extract was used and the
turbidity was measured in terms of OD by spectropmeter with the solvents like hexane and
diethyl ether was used in 0:100, 20:80, 40:60, ®0adios.

Normal phase silica gel column chromatography

Partial purification of the ink extract was carriedt following the method given by Wright.
After initial screening, the extract obtained wihetone was fractionated using normal phase
silica gel column chromatography employing a stesddgnt solvent system from low to high
polarity. The step gradient protocol were used 80eane: 20 % diethyl ether; 60 % hexane: 40
% diethyl ether; 40 % hexane: 60% diethyl ether;%20hexane: 80 % diethyl ether; 20 %
methanol; 60 % diethyl ether: 40% methanol; 40 #ildil ether: 60 % methanol; 20 % diethyl
ether: 80 % methanol.

The classical preparative chromatography colunangkass tube with a diameter from 50mm and
a height of 50cm to 1m with a tap at the bottomreHlry method was used and the column was
first filled with dry stationary phase: Silica Pogrd250mg), followed by the addition of mobile
phase: Diethyl ether, which is flushed throughadbkimn until it is completely wet and from this
point is never allowed to run dry. Care must keteato avoid air bubbles.
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A solution of the organic material i.e., acetoné&raot of crude ink, was pipetted on tip of the
stationary phase. This layer was usually topped aismall layer of sand or with cotton or glass
wool to protect the shape of the organic layer fitbm velocity of newly added eluent. Eluent
was slowly passed through the column to advancerinic material. Often a spherical eluent
reservoir or an eluent tilled stoppered separdtingel was put on top of the column.

The individual components were retained by them®taty phase differently and separate from
each other while they are running at different ggethrough the column with the eluent. This
process was completed withirtAhours. At the end of the column the elute one tine was
collected in a series of fractions.

RESULTS AND DICUSSION

Agar well diffusion method:

Out of the 4 solvents used for the crude extradhefink of Sepia pharaonis, the maximum
inhibition activities in thePseudomonas aeruginosa (10mm) with chloroform solvent followed
by Saphylococcus epidermidis (9mm) with the solvent of hexane. The minimum Ioitary
activities of ink with respective fisBepia pharaonis with acetone extracts df.pneumoniae
(2.5mm) was recorded. (Table: 1)

Agar well diffusion— column purified ink extract:

The various concentrations of Hexane and Diethygrefractions had prominent activity against
Saphylococcus epidermidis and E.coli and no activity inKlebsiella pneumoniae. Then 100%
Diethyl ether column purified fractions had promheactivity (6.5mm) againsKlebsiella
pneumoniae followed by Staphylococcus epidermidis (5mm), Escherichia coli (3.5). (Table: 2).

MIC of crude ink extract:

The Minimum Inhibitory Concentration (MIC) of Chlmfiorm fractions found to be 0.52 OD of
Escherichia coli followed by Staphylococcus epidermidis(0.510D), Pseudomonas aeruginosa
(0.460D),Klebsiella pneumoniae (0.310D). (Table: 3).

MIC of column purified ink extract

The MIC of various concentration of Hexane: Di étkther (0:100, 20:80, 40 :60, 60 :40)
fractions found to be 2.5, 2.75, 2.75, 3.0 OD valti&.pneumoniae, followed byS.epidermidis
(3.0,3.0,-,-) ancs.pneumoniae (1,1.25,1.5,1.5). (Table: 4).

Normal phase silica gell column chromatography:

During the entire chromatography process the elugst collected in a series of fractions. The
composition of the eluent flow can be monitored aadh fraction was analysed for dissolved
compounds.

Table: 1. Well diffusion method-Antibacterial activity of the different solvents of crude ink extractsof Sepia
pharaonisagainst human pathogens

Zone of inhibition(mm)
Pathogens Solvents used
Acetone | Chloroform | Hexane| Butanol
Pseudomonas aeruginosa 8 10 10 7.4
Staphylococcus epidermidis 5.2 10 9.3 2.5
Escherichia coli 8 10 10 6.5
Citrobactersp. 4.5 3.5 7 3.2
Klebsiella pneumoniae 2.5 5 6.5 5.4
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Table: 2. Well diffusion method — Column purified nk extract

Hexane: Diethyl ether

Zone of inhibition(mm)
100:0| 80:20] 60:40 40:6p 20:80
Klebsiella pneumoniae - - - -
Staphylococcus epidermidis 0.5 15 2.0 3.0 3.5
Escherichia coli 1.0 1.0 1.0 15 3.0
Methanol : Diethyl ether

Pathogens

Pathogens 100:0] 80:20] 60:40 40:6p 20:80
Klebsiella pneumoniae 6.5 - - - -
Staphylococcus epidermidis 5.0 - - - -
Escherichia coli 35 1.5 2.0 2.5 -
Table: 3. MIC of crude ink extract (in OD)
c . Escherichia Pseudomonas Staphylococcus Klebsiella
oncentration . : : o ;
coli aeruginosa epidermidis pneumoniae
107 0.2 0.20 0.24 0.25
10° 0.48 0.21 0.42 0.29
10° 0.52 0.46 0.51 0.31
10* 0.84 0.63 0.82 0.46
10° 1 0.90 1.33 0.59
Control 0 0 0 0

Table: 4. MIC of the Column-purified ink extracts (in OD)

Hexane : Diethyl ether
0:100| 20:80] 40:60 60:4D
Klebsiella pneumoniae 250 275 275 300
Staphylococcus epidermidis 300 300 - -
Escherichia coli 100 125 125 150

Pathogens

Sepiomelanin hasaé® and mg"* salts. In addition tyrosinase, dopachrome, taetase,
dopamillrle Dopa and some amino acids glutamic ashréic acid, taurine, lysine, alanine were
present:

The ink showed significant inhibitory effect on tlevelopment of the embryos. The antitumour
activity of the different peptidoglycon fraction$ Sepia pharaonis ink in Dalton’s Lymphoma
Ascites (DCA) bearing mice showed increased agtiwvith increasing purificatior®

The protective and therapeutic effects of cutttefisk on hemopoiesis i coy radiated model
female ICR mice were investigatéd

The antibacterial activity of the samplesSia pharaonis was assayed by the Standard agar
well diffusion technique against the test strainstiyptone soya agar. Compared to solvents,
such as hexane with a maximum inhibition of 9mnfi@phylococcus epidermidis. All other
extracts showed lower antibacterial activity. Galgrlesser degree of inhibition by the
Column-fractionated extracts in comparison to thhade may be due to degradation or
modification on the active components during thectionation proce$s and generally lesser
degree of inhibition by the column fractionatedragts in comparison of the active components
during the fractionation process. Among the varigoscentration of Hexane: Diethyl ether
40:60 had prominent MIC oKlebsiella pneumoniae(2.75), Staphylococcus epidermidis(-)
Streptococcus pneumoniae(1.25). The differences in antibacterial activibpihd in the molluscan
extracts may depend on the solvents used for ¢idmaand the compounds extractéd.
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The structure of the Ascessary Nidamental Gland GA\Nf the ripe female cuttlefisBepia
pharaonis has been investigated by using transmission eleatn@wroscopy. The gland has
certain structural features of the secretary ogartaining a number of tubules filled with dense
populated. During the maturity phase of the ansn#&NGs exhibited antibacterial activiti&s.
In the present investigation also establish theirmim inhibitory concentrations (MIC) of an
antibiotic which may inhibit the growth of the pattlar bacterium.

Patterson Edward and Murugan (2000) and Reitél (2001) reported that the ink extracts
showed antibacterial activity. In the present stuthe ink extracts showed maximum
antibacterial activity againstseudomonas aeruginosa, Staphylococcus epidermidis, andE.coli.

Chromatography technique was studied for the s@paraf mixtures. This mixture dissolved in

a mobile phase which separate from each and evelgcoies in differential retention on the
changing the separation. In the present work veased out the different solvents employed
with step gradient solvent system from low to hpgitarity. A solution of the organic material
of crude ink was pipetted on tip of the stationalnase. At the end of the column the elute one at
a time and it was collected in a series of fradtionThe fractions contains rich amount of
sepiomelanin, dopamine and L-dopa against diffeneman pathogerfs.
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