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Abstract

Objectives: The present study was carried out to assess the anticancer activity
of zinc oxide nanoparticles synthesized from the ink of U. duvaucelii for cell
proliferation and cytotoxicity on HelLa (Human cervix adenocarcinoma cell line)
cells. Methods: MTT Assay was carried out to evaluate the anticancer activity
of zinc oxide nanoparticles from the ink of Uroteuthis duvaucelii. Findings:
The zinc-oxide nanoparticles had significant cytotoxicity on Hela cells in
different concentrations (25, 50, 100, 200, 500 ug/ml). A maximum of 37%
toxicity was observed at 500ug/ml and a minimum of 1% at 25ug/ml. The
cell viability of squid ink varied from 63% (500ug/ml) to 99% (25pg/ml). The
percentage of toxicity increased with increasing concentration of zinc-oxide
nanoparticles. The result proved that the zinc-oxide nanoparticle from the
ink is a source to be considered as a promising agent in cancer treatments.
Novelty : At present, there is a growing need to develop environmentally
benign nanoparticle synthesis without using any toxic chemicals and the
preparation of uniform nanosized drug particles with specific requirements in
terms of size, shape, and physical-chemical properties is of great interest in
the formation of new pharmaceutical products. Zinc oxide nanoparticles have
excellent biocompatibility, low toxicity, and destroy cancer cells specifically. So,
the synthesized nanoparticles from the ink of Uroteuthis duvaucelii can be used

for targeted chemotherapy in the future as they have anticancer properties.
Keywords: Uroteuthis duvaucelii; Zinc-oxide nanoparticles; Squid ink; Anti-
cancer activity; Hela cells.

1 Introduction

Cancer is one of the diseases that spreads worldwide, causing morbidity, death, and the
new cases of cancer increased during the last two decades?). Cancer may affect

https://www.indjst.org/

3437


https://doi.org/10.17485/IJST/v17i33.2100
https://doi.org/10.17485/IJST/v17i33.2100
https://doi.org/10.17485/IJST/v17i33.2100
monicavictoria1996@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.iseeadyar.org.
https://www.indjst.org/

Monica & Hermelin Jesy Diaz / Indian Journal of Science and Technology 2024;17(33):3437-3441

people of all ages, even the fetus, but the risk for cancer increases with age. Cancer causes about 25% of human deaths and is a
major public health problem in many parts of the world ?). Cancer deaths are due to tobacco smoking, alcohol consumption, and
diets low in nutrition. In developed countries overweight, and obesity are the leading cause of cancer, and in low- and -middle-
income countries sexual transmission of the human papillomavirus is a leading risk factor for cervical cancer®. About 200
different types of cancer were reported among which cervical cancer is considered the second leading cause of death in females.
Cervical cancer occurs in the cervix, the narrow opening into the uterus from the vagina. About 80 to 90% of cervical cancers
are squamous cell cancers, while remaining the 20% of cases are adenocarcinoma type ®~>. Recently metal nanoparticles have
received much attraction in cancer treatment due to their unique physiochemical properties ®”). Newer anticancer drugs act
directly against abnormal proteins in cancer cells and kill them this is termed targeted therapy. Majority of chemotherapeutic
drugs can be divided into alkylating agents, antimetabolites, anthracyclines, plant alkaloids, topoisomerase inhibitors, and other
anti-tumor agents. All of these drugs affect cell division or DNA synthesis and function®. The anti-cancer effects of squid and
cuttlefish ink occur through the initiation of apoptosis and its associated different chemicals of ink ). Therefore, the aim of the
study is to investigate the action of zinc oxide nanoparticles against HeLa cells.

2 Methodology

The methodology given by Kang et al., 2004 was used to carry out MTT assay !,

2.1 Maintenance of cell lines

The HeLa (Human Cervix Adenocarcinoma Cell Lines) is purchased from NCCS, Pune, India. The cells were maintained in
DMEM high glucose media supplemented with 10% FBS along with the 1% antibiotic-antimycotic solution in the atmosphere
of 5% CO,, 18-20% O, at 37°C temperature in the CO incubator and sub-cultured for every 2 days.

2.2 Anticancer activity on Human Cervix Adenocarcinoma cell lines

Seed 2001 cell suspension in a 96-well plate at the required cell density (20000 cells per well), without the test agent. Allow the
cells to grow for about 24 hours. Add appropriate concentrations of the test agent. Incubate the plate for 24 hrs at 37°C in a 5%
CO,, atmosphere. After the incubation period, take out the plates from the incubator, and remove spent media and MTT reagent
to a final concentration of 0.5mg/ml of total volume. Wrap the plate with aluminum foil to avoid exposure to light. Return
the plates to the incubator and incubate for 3 hours. Remove the MTT reagent and then add 1004l of solubilization solution
(DMSO). Gentle stirring in a gyratory shaker will enhance dissolution. Occasionally, pipetting up and down may be required
to completely dissolve the MTT formazan crystals especially in dense cultures. Read the absorbance on a spectrophotometer at
570nm and 630nm. % Cell viability is calculated using the below formula

% Cell viability = [Mean abs of treated cells / Mean abs of untreated cells] x 100

% Cell toxicity = 100 - percentage of cell viability

The IC5, value was determined by using the linear regression equation Y = Mx + C. Here, Y=50, M, and C values were
derived from the viability graph.

3 Results and Discussion

Squid and cuttlefish ink has the potential to act as anticancer agents based on in vitro studies on cancer cell lines'". Natural
products have long been used to prevent and treat many diseases, including cancer, and thus they are good as applicant for the
development of anticancer drugs'?).

The cell viability ranges from 63% (500ug/ml) to 99% (25pg/ml). The viability of zinc-oxide nanoparticles is shown
in Figure 1 morphological changes of drug-treated cells were examined using an inverted microscope Figure 2. As the
concentration of the extracts increases from 25ug to 5004:g the number of HeLa cancer cells decreases.

In this study, the test compound is evaluated for cytotoxicity against HeLa cells. 37% of toxicity was observed at 500.:g and
1% was observed at 25.1g. 18%, 11%, and 4% toxicity were observed at 200ug, 100:g & 508 respectively Figure 3.

In the present study, zinc-oxide nanoparticles from the ink of squid were tested for cytotoxicity and cell viability against HeLa
cells. Results reveal that the extract decreases the viability as the concentration increases and indicate zinc-oxide nanoparticles
from the ink exhibit anticarcinogenic activities. Similar to the present study Chen¥et al, 2010 reported the anti-cancer
properties of a sulfated polysaccharide isolated from the ink of the squid Ommastrephes bartrami using in vitro and in vivo
models. The six sulfated samples of squid ink polysaccharide were used to determine the activity. The results revealed that
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Fig 1. Percentage of cell viability
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Fig 2. MTT assay- ink zinc-oxide nanoparticles from Uroteuthis duvaucelii
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Fig 3. Percentage of cell toxicity

TBA-1 inhibited HepG?2 in a dose-dependent manner. The rate of inhibition ranges from 38.4% to 78.2%. In the present study
also the concentration of the extracts increases from 25ug/ml to 5004:g/ml the number of HeLa cells decreased from 99 % to
63%.

In the present study, zinc-oxide nanoparticles on HeLa cells revealed high cell viability (99%) at lower concentrations
(25ug/ml) and 63% at 500ug/ml. Concentration and cell viability are inversely proportional. Similarly, Selvakumari¥et al.,
2015 studied the anticancer activity of Zinc-oxide nanoparticles and Commercial zinc-oxide nanoparticles against MCF7
and A549 cell lines. The exposure of MCF7 and A549 cells to ZnO nanoparticles at various concentrations (10004g/ml,
500pg/ml, 250p:g/ml, 125:g/ml, 62.5/1g/ml, 31.2p1g/ml, 15.61g/ml, 7.81g/ml) for 72h. ZnO nanoparticles reduce cell viability in
a concentration-dependent manner. As the concentration increases from 7.8ug/ml to 31.2ug/ml the percentage of cell viability
significantly decreases from 78.7 to 54.2 (A549) and 82.8 to 50.8 (MCF?7).

Diaz"9et al., 2014 evaluated the anticancer activity of the crude and partially purified protein fractionated ink of Loligo
duvauceli on the Hep G2 cell line using cell viability and cell proliferation assay (MTT assay) at three different concentrations
(125pg, 2508, 50041). Crude ink of L. duvauceli at the concentration of 500 £1g/ml was found to inhibit the viability of the cell
effectively and the percentage of viability ranged between 33 — 41. Cell viability decreased with increasing concentrations of the
samples. HepG2 cells treated with protein fractionated ink, decreased the percentage of viability and the percentage ranged from
30-49. This study is in corroboration with the present work. The number of HeLa cancer cells decreased as the concentration
of the extracts increased from 2548 to 5004g.

Priya Senan (9 et g1, 2013 studied the cytotoxic effects of squid (Loligo duvauceli [female]) and cuttlefish ink (Sepia pharaonis
[female and male], Sepiella inermis [female], Sepia aculeata on chick embryo fibroblasts. The ink extract from different species
of squid and cuttlefish inhibited cell proliferation and induced cell death in a dose dependent manner, which is in agreement
with the present work.

Ahmed Bakr Mousa et al., 2023 !7) studied the cytotoxicity of zinc-oxide nanoparticles using sulforhodamine B (SRB) assay
against the SKOV3 cell line in five concentrations (0.008,0.08,0.80,8 and 80ug/mL). The synthesized ZnO nps demonstrated
concentration-dependent cytotoxic behavior in ovarian cancer cells. The concentration-dependent activity demonstrated by
Ahmed et al. was consistent with the present study.

4 Conclusion

The present study reveals the anticancer activity of zinc-oxide nanoparticles in the ink of Indian squid (Uroteuthis duvaucelii).
The results of the present study suggest that the zinc-oxide nanoparticles synthesized from the ink of Uroteuthis duvaucelii
exhibited strong anticancer activity. It can be used for therapeutic applications and in the development of new drugs.
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