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Objectives: The present study describes the biochemical, antioxidant and
anticancer properties of the crude and melanin free ink of Sepia which is
rich in both organic and inorganic components.

Methods: The specimens of Sepia sp. were collected from Fao, South of
Basrah /lraq during November and December of 2018. They held the
collected animals ventrally and squeezed the animal's posterior end to eject
ink. The extracted ink samples both crude and melanin free ink were
lyophilized, weighed and stored at 4°C until use .Then determination of the
moisture, ash, total protein, lipid and carbohydrate in samples. The activity
of ink as antioxidant was determination by the DPPH method. Finally,
evaluation of anticancer activity by the MTT assay.

Results: The quantitative analysis define the presence of protein (1.1 — 1.3
mg/ml), lipid (1.38 — 1.48 mg/ml), carbohydrates (0.01 —0.9mg/ml), ash
(14and5%) and moisture (91.7-83.75 %) content.. The ink revealed good
antioxidant activity, thereby lowering or retarding the initiation of lipid
oxidation process. The ink was screened for its anticancer activity against
human breast adenocarcinoma cell line (MCF 7) and it exhibited a strong
cytotoxicity by inhibiting the cell growth.

Conclusion: Thus the ink, especially the melanin free ink is known to
possess significant potent antioxidant activity and anti-proliferative effect.
The present study showed that the melanin free ink was richer in
biochemical properties than the crude ink.
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INTRODUCTION

Cancer is one of the diseases that spreads worldwide,
causes morbidity and death, the new cases of cancer
increase during the last two decades *. It is a disease
which is characterized by uncontrolled cell multiplication
and doesn’t obey the ordinary laws of cell division. The
normal cells are continuously exposed to many signals
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that stimuli it to the division, it will convert to another cell
or die. The cancer cell usually develops and emigrates
from side to another by metastasis. metastasis is
responsible for 90% of cancer related deaths °.

Breast cancer has become one of the main types of high
mortality cancer ® and due to tumor heterogeneity and the
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is not
used in

production of multidrug resistance phenotypes, it
immune to the latest cytotoxic agents
chemotherapy.

Cancer can become lethal due to lack of effective drugs,
expensive chemotherapeutic agents and side effects of
anticancer drugs, cancer can become fatal. Till now the
availability of treatments for breast cancer remains
unsatisfactory *. Several marine derived compounds are
currently extracted and synthesized by chemical process
for cancer treatment.

The marine environment is a rich source for biologically
active natural products with different structurally active
natural products, most of which have not been detected in
terrestrial sources. Aquatic species and their surrounding
environment have been antitumor, antiviral, antibacterial,
anticoagulant, hemolytic, analgesic, cardioinhibitory,
anticonvulsant, vasopressant and other effective
substances. The marine organisms have had a major
impact on the development of medical science. More
recent studies on marine organisms have focused mainly
on their application for the treatment of human diseases.
Many marine chemicals often possess quite novel
structures which lead to pronounced biologically activity
and novel pharmacology °.

The Cephalopoda, the largest group of molluscs, is
predominantly aquatic, intelligent and has many medicinal
properties °. Cephalopods have long recognized
cephalopods as an adaptive response to predation and
physical threat through a variety of mechanisms including
chemical deterrence, sensory disruption and phago-
mmicry .

The melanin pigment is formed in the mature cells of the
ink gland, a highly specialized organ at the bottom of the
ink sac. Cephalopod ink is an unsettling material that
confuses predators and warns about risk specifics °. Sepia,
commonly referred to as cuttlefish, whose pigment in a
viscous colorless medium consists of melanin granules.
The melanin pigment is formed in the mature cells of the
ink gland, a highly specialized organ at the bottom of the
ink sac. Melanin isolated from ink sac has been proposed
as a standard for natural eumelanin. The cuttlefish ink
finds wide application in homeopathic medicine and
Sepia.sp ink is used to treat hormonal imbalances
especially in women °. It is also used to treat kidney stone,
gonorrhoea and it also act as anti-oxidant, anti-radiation,
antiretroviral, antibacterial and anticancer agents.

Sepia ink is a multifunctional marine bioactive agent that
destroys cancer cells*® ™ *2. The ink has potential medical
use in health care and medicine as a healthy natural
product.

MATERIALS AND METHODS

Collection and identification of experimental animal:
The specimens of Sepia sp. were collected from Fao, South
of Basraha /Iraga during November and Decemberof
2018and identified **. The animals were preserved in ice
and were brought to the laboratory within 24 hours of
capture.
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Preparation of ink sample:They held the collected
animals ventrally and squeezed the animal's posterior end
to eject ink. The ink was collected and processed at -20
C". The crude ink specimen was split into 2 parts and one
part of it was centrifuged to extract melanin pigment at
13,000 rpm for 45 minutes at 4 C°to remove the melanin
pigment °. The supernatant obtained was referred to as
‘melanin-free ink” and was used for further analyses. The
another part remined as crude ink. The extracted ink
samples both crude and melanin free ink were lyophilized,
weighed and stored at 4°C until use.

Determination of moisture content: Method of
Association of Official Analytical Chemists (AOAC)™
determined the moisture content in the samples. The
weight difference between the wet sample and the
Iyophilized samples was calculated and expressed as the
sample's percentage of humidity content.

Determination of ash content: The amount of ash was
calculated by the AOAC process. Weighed the samples
into clean dry beakers and put in the hot air oven at
1000C for 24 hours. The specimens were moved to the
muffle furnace crucibles and incinerated until they were
free of black carbon particles and turned white in colour.
The temperature was kept for about 5 hours at 550 ‘C.
The samples were refreshed and weighedand the
percentage of ash content was determined.

Determination of Proteins: The amount of total protein
in the samples were determined by the method of
Bradford *°. The samples were mixed with 5 ml of
Bradford reagent. Protein standard (BSA) solution was
also prepared and absorbance was read at 595 nm using
Shimadzu 160 UV-VIS double beam spectrophotometer.
Standard curve was prepared and the amount of protein
in the ink samples of Sepia sp.were calculated.

Determination of lipids: The total quantities of lipids in
the samples was measured using the sulpho-phospho-
vanillin method as stated in '’ Standard olive oil was
taken in different concentrations and the ink samples
were heated for 10 minutes in a boiling water bath,
cooled and put in a dry pipe. A blank sulphuric acid
containing 6 ml of phospho-vanillin reage was applied
to eachwas added 6 ml of phospho-vanillin reagent and
kept at room temperature for 15 minutes. The
absorbance was read at 546 nm in UV visible
spectrophotometer.

Determination of antioxidant activity: DPPH radical
scavenging activity was calculated using the Blois
method and updated by *°. Ink specimens were prepared
at concentrations of 200-800 pg / ml and 0.1 mM of
DPPH were applied to the sample in 95% (v / v) ethanol.
Ascorbic acid was used as the reference standard and
was used instead of the sample in the empty deionized
water. The mixture was allowed to stand 30 minutes in
the dark at room temperature. A spectrophotometer was
used to measure the absorbance of the resulting solution
at 517 nm. The ink samples' antioxidant activity was
expressed as 1C50 and compared to standard.
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Evaluation of anticancer activity: MTT Assay: The
human breast adenocarcinoma cell line MCF 7 were
plated in 96 well plate (1 x 105/well) with DMEM
medium containing 10 % FBS. The cytotoxic effect of
ink samples was assessed by MTT (3-(4, 5-
dimethylthiazol-2yl)-2, 5- diphenyltetrazolium bromide)
method of . The plates were sealed with a self —
adhesive film. Then, they were incubated for 24-48 h. to
obtain Confluent. The medium was removed and serial
dilutions of maintenance medium were prepared 2" %,
Then three replicates of cells were treated with ink
sample at the following concentrations 400, 600, 800
and 1000 pg/ml according to %, six wells were used for
control seeding cells in serum free medium only . The
plates were re-incubated at 37 °C for the selected
exposure time 24 h.

After incubation, the medium was decanted and 28 ul. of
MTT dye were added to each well and incubated for 2 h
at 37 °C. Then, the excess dye was removed and then
130 pl of Dimethyl Sulfoxide Solution( DMSO) was
added to each well to dissolve and extract the dye from
the viable cells .Then, the plates were placed on a shaker
for 15 min. Optical density(O.D.) of living cells of each
well in plate (set two) was read using Enzyme Linked
Immunosorbent Assay (ELISA) Reader at a transmitting
wavelength of 492 nm # # The percentage of
cytotoxicity was calculated according to .

as: (A-B)/A X100.

where A:was the mean optical density of untreated wells
B:was the optical density of wells with ink sample

Cytomorphological Examination: MCF-7 cells was
trypsinized, 5 ml of growth medium was added to cell
suspension and was placed in the sterilized petri plate.
After 2 days the monolayer of cells formed was
observed under Inverted microscope and photographed.

RESULTS

Determination of Moisture and ash content: The
percentage of moisture present in both the ink samples
with and without melanin was 83.75 and 91.7 which
indicates the presence of high water content. The
percentage of ash in the lyophilised crude ink and
melanin free ink were 14% and 5% respectively.

Quantitative analysis of the ink: Table 1 offers
quantitative ink analysis: the amount of protein, lipid
and carbohydrate in crude ink solid (CIS), melanin free
ink solid (MFS) There was a slight variation in the
amount of proteins, lipids and carbohydrates within the
lyophilized solid. The amount of each of the coarse and
melanin-free specimens also varied. The density of the
ink was lower overall.

There was a slight variation in the amount of proteins,
lipids and carbohydrates within the lyophilized solid.
The quantity of each of the crude and melanin-free
samples also differed. The ink had a lower carbohydrate
concentration overall compared to the proteins and
lipids. Proteins were the main components of raw and
melanin-free pigmentthe results Figurs 1, 2 and 3.
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Table 1: Biochemical composition of Sepia sp. ink.

Protein Carbohydrate
Samples Lipid mg/ml
mg/ml mg/ml
Crude ink 1.1+ 0.14 1.38+_0.09 0.01+_0.07
Melanin free ink  1.3+_0.14 1.48+_0.08 0.9+_0.09
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Determination of antioxidant activity: The antioxidant
activity was slightly higher in melanin free ink than in
crude ink sample (Table 2). The ICso of melanin free ink
sample was (215.157) which showed that it has slightly
higher antioxidant activity compared to crude ink.

Table 2: DPPH free radical scavenging effect of Sepia sp. ink.

Concentration ~ Crude ink %Of free radical Melanin freeink  Ascorbic acid

(pg/ml) scavenging activity

200 50.6+0.14 51.4+1.49 61.55+0.13
400 52.74+0.29 53.59+2.98 89.17+0.141
600 64.45+0.29 67.61+0.29 93.39+0.127
800 70.04+0.148 73.62£0.148  93.75+0.134
IC50 222.77 215.157 46
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Figure 4. DPPH radical scavenging activity of crude ink and

melanin free ink of Sepia sp.

Evaluation of anticancer activity: The cells of the MCF-
7 Human breast adenocarcinoma appeared in polygonal
form and the cell mat was very intact (Figure 5-a). The
wells treated with the ink showed dramatic changes in cell
viability. Variations are observed in the percentage of cell
growth inhibition with cell shrinkage and cell breakup
resulting in the cell aggregation (Figure 5-b-c-d-e).
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The findings of the simple Sepia ink test for cell Figure 7. Analysis of cell vability— crude Sepia ink

viability and toxicity were reported in (Figures 5 and 6).
The percentage of cell viability varied from 64.23 to m celltoxcity%
97.37. The percentage of cell viability was decreased
with increased concentration (400ug/ml  97.37%,
600ug/ml -94.14%, 800pug/ml — 85.9%,1000ug/mli64.23)
of the substance and the percentage of toxicity showed
variation in between 2.63 and 35.72.

Peak toxicity (35.72%) was reached at 1000 pg crude

Sepia ink concentration and minimum (2.63%) at 400 ug

crude ink concentration. A similar study was conducted

by ™* to test the capacity for squid ink anticancer in vivo

mod ™.

Effect of melanin free ink on MCF7cell was shown in

Figures (7 and 8) MCF7 experienced a significant ]
decrease in viability at low concentration (400ug/ml

0 400 600 800

57.48%) of Sepiaink, with an eventual decline at the 1000
highest concentrations (1000ug/ml — 37.83%) tested.
The viability ranged from 37.83%-57.48%. The toxicity
varied from 42.53-62.18 %. Maximum toxicity of
62.18% was observed at 1000pg concentration of the
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Figure 8. Analysis of cell toxicity melanin free ink Sepia ink
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Figure 6. Analysis of cell toxicity — crude Sepia ink
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DISCUSSION

Marine natural products appear to be a source of
bioactive metabolites that is structurally complex and
most important in pharmacology. Some of them have
great potential to develop new and much-needed drugs
primarily in diabetic, inflammatory, cancer, etc.
treatment. Sepia ink is extremely rich in important
nutrients like protein, lipid and carbohydrate. The
current study was designed to evaluate the biochemical
properties, and to determine its antioxidant and
anticancer propertiesThe ink was obtained as indicated
in the * process. The goal of this analysis was to
investigate the properties of both Sepia sp. crude ink and
melanin-free ink in order to extend the application of
ink. For storage purposes, the ink was lyophilized and
protein degradation was prevented.

The sticky existence is due to mucus *° presence. Sepia's
ink consists not only of melanin, but also rich in organic
and inorganic components, according to %°, our results
were consistent with his reports. The amount of moisture
in both raw and melanin-free ink was almost identical.
The ash content in crude ink was higher and in melanin
free ink was lower. The difference in percentage may be
due the melanin pigment composed of minerals like
calcium, potassium, magnesium and iron . Protein
content was higher in melanin free ink lyophilized
samples than crude ink samples. The S. prabahari ink
consists of a good amount of protein and this indicates
the biological activity of the ink as reported earlier in
other species of sepia®. The percentage of carbohydrate
content is very less when compared to the other
biochemical components of the ink, where the melanin
free ink was rich in sugars than crude ink. The
lyophilized ink sample had less carbohydrate but the
liquid ink sample had high amount of carbohydrates.
Our results were in correspondence with the reports of
#  Determined lipid content was consistent with
previous studies, increased fat content in melanin-free
ink samples relative to crude ink was observed.

It indicates the Sepia biochemical composition. Go
hand in hand with the findings of other sepia *° species
biochemical components. Sepia ink has acquired unique
space in the biomedical application, for example high in
antioxidants, which as well as all know help protect the
cells and the heart from free radicals damage. This
means that Sepia ink may be useful in the fight against
obvious signs of aging, heart disease and various
immune threats *.

DPPH-free radical scavenging testing is a simple, fast,
and sensitive method to screen animal extracts with
antioxidants **. The radical scavenging activities of
DPPH are based on the ability of antioxidants to donate
a hydrogen atom or an electron to stabilize radicals by
converting them into non-radical species **. DPPH is a
radical with an odd electron and reacts with hydrogen
donated from an electron. he radical DPPH receives
another electron and the absorption decreases *. The
sepia extracts in the present study have a high capacity
for DPPH scavenging, which increased with increased
concentration (Table 2). The free operation of radical
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scavenging was high in melanin free ink relative to
crude ink. Some melanin-free ink compounds may
chelate pro-oxidant metals, reducing or retarding the
inkof lipid oxidation process **.

The development of novel chemotherapeutic agents
would play a key role in the treatment of refractory or
relapsing cancer patients. The assay of S. prabahari ink
against MCF-7 breast cancer cell lines revealed good
anticancer activity. The melanin free ink had a higher
rate of antiproliferative activity than the crude ink .

CONCLUSIONS

It is noted in this study that melanin-free ink consists of
abundant biochemical components other than crude ink
such as water, minerals, proteins, lipids and
carbohydrates. The melanin-free ink is more active as
antioxidants and anti-cancer agentslt is evident that
after melanin removal, a unique molecular mechanism is
involved in the melanin-free ink. Since the ink is a cheap
and readily available waste material from the processing
industry, it will make sense to look at ink through
further studies as a potential raw material for drug
production.
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