JA Qom University of
} Medical Sciences Journal
Research Paper

The Effect of Gold Nanoparticles and Sea Cucumber Alcoholic Extract on ‘ i‘
Liver Cancer Cells o

*Mahnaz Mohammadi' ¢, Zahra Jamshidji?

1. Department of Biology, Faculty of Basic Sciences, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran.
2. Department of Animal Physiology, Faculty of Basic Sciences, Shahed University, Tehran, Iran.

Use your device to scan
and read the article online

[SIZLEE) Mohammadi M, Jamshidi Z. [The Effect of Gold Nanoparticles and Sea Cucumber Alcohlic Extract on Liver Cancer Cell
Line (Persian)]. Qom Univ Med Sci J. 2023; 17:E2780.1. https://doi.org/10.32598/qums.17.2780.1

d - \"https:/doi.org/10.32598/qums.17.2780.1

©NolE] . ABSTRACT

BY NC

EEle et e ie e el [H4a\ 5 Sea cucumber has antibacterial, fungal, anti-viral, and anti-cancer
compounds that can be used for medicinal purposes. This research investigates the effect of gold
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identification key. The anticancer effects of the prepared alcoholic extract (10, 20, 40, 60, 80,
100 pg/mL) and gold nanoparticles (0.5, 2, 4, 8, 10, 16 nM) were studied on the liver cancer cell
line (Hep-G2) using the MTT assay, 24, 48 and 72 hours after exposure. Statistical analyses were
performed in SPSS software, version 21.

[(THMTE The best effect of sea cucumber alcoholic extract and gold nanoparticles on the Hep-G2 was
seen 72 hours after exposure. The highest cytotoxic effect of sea cucumber alcoholic extract on the
cell line was seen at a dose of 100 pg/mL with 89.2% growth inhibition. The highest cytotoxic effect

Keywords: . of gold nanoparticles was seen at a dose of 16 nM with 87.3% growth inhibition. The 100-ug/mL
Sea cucumber, Gold alcoholic extract and 16-nM nanoparticles together showed 95.4% growth inhibition.

hybrid nanocarrier, ¢ [FTETER Due to the significant cytotoxic effect of sea cucumber alcoholic extract and gold
Anticancer, Liver nanoparticles on liver cancer cells, these compounds can be used as suitable candidates for
cancer cells : producing anti-cancer drugs.
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Introduction

n recent decades, cancer has become the main

cause of mortality in the world; it is one of the

five main causes of death and one of the three

main priorities of the World Health Organiza-

tion (WHO). In Iran, cancer is the third cause
of death. Hep-G2 are liver cancer cells in humans. These
cells look like squamous cells. These cells secrete a series
of plasma proteins, such as albumin and transferrin, as
well as a series of acute phase proteins, such as fibrino-
gen, alpha-2-macroglobulin, alpha-1-antitrypsin, transfer-
rin, and plasminogen.

So far, various studies for finding new products and
compounds from marine organisms have led to the iso-
lation of more than 10,000 compounds, many of which
have medicinal properties. Sea cucumber (Holothuria
parva) is a marine animal from the class Holothuroidea,
with anti-bacterial, anti-fungal, anti-viral, and anti-can-
cer compounds that can be used for medicinal purposes.
Optimizing drug delivery is one of the most important
advantages of using nanotechnology in the pharmaceu-
tical industry. The drug delivery system should be able
to effectively regulate the rate of absorption, distribu-
tion, metabolism, and excretion of drugs and other sub-
stances in the body. Gold nanoparticles are known as
one of the widely used materials in different fields such
as sensory probes, catalysis, and drug delivery. Gold is
not toxic and can be made in different shapes and sizes.
This metal does not have a high biological activity by
itself, but its nanoparticles can be functionalized with
therapeutic agents to accumulate in the areas around the
cancerous tumor. This research aims to investigate the
effect of gold nanoparticles and sea cucumber alcoholic
extract on liver cancer cell line.

Methods

In this study, sea cucumber samples were collected from
the tidal zone of Owli village, Dayyer county, Bushehr
City, southern Iran. Initial identification was done by ex-
tracting spicules and with the help of Food and Agricul-
ture Organization of the United Nations (FAO) identifi-
cation key. To prepare the first stock, 250 pg/mL of the
obtained dry extract was weighed and dissolved in 10 mL
of absolute alcohol, from which a series of dilutions (10,
20, 40, 60, 80, 100 ug/mL) were prepared from the sea
cucumber alcoholic extract. To use gold nanoparticles,
we divided the solution into microtubes with a smaller
volume and centrifuged one time at 11000 rpm for 7 min-
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utes. The nanostructures deposited in the microtube were
brought to volume with the solvent. Then, different dilu-
tions (0.5, 2, 4, 8, 10, 16 nM) were prepared from gold
nanoparticles. Its anticancer effects were studied on liver
cancer cell line (Hep-G2) using the MTT assay. Then,
to determine the half-maximal inhibitory concentration
(IC,,, that causes 50% cytotoxicity, we used Excel soft-
ware. Then, one-way analysis of variance was used for
statistical analysis, followed by Tukey’s post-hoc test for
pairwise comparison. The significance level was set at
10.1. Statistical analyses were performed in SPSS soft-
ware, version 21.

Results

The results for the toxicity effect of sea cucumber alco-
holic extract and gold nanoparticle in different concentra-
tions on Hep-G2 cell line 24, 48 and 72 hours after expo-
sure were investigated. By increasing the concentration
of the extract from 10 ug/mL to 100 pg/mL, the percent-
age of cytotoxicity increased. The cytotoxicity of each
dilution of gold nanoparticle was dependent on time and
concentration. The best effect of sea cucumber alcoholic
extract and gold nanoparticles on the Hep-G2 was seen
72 hours after exposure. The highest cytotoxic effect of
sea cucumber alcoholic extract on the cell line was seen at
a dose of 100 pg/mL with 89.2% growth inhibition. The
highest cytotoxic effect of gold nanoparticles was seen
at a dose of 16 nM with 87.3% growth inhibition. The
100-pg/mL alcoholic extract and 16-nM nanopatrticles to-
gether showed 95.4% growth inhibition.

Conclusion

Due to the significant cytotoxicity effect of sea cucum-
ber alcoholic extract and gold nanoparticles on liver can-
cer cell line Hep-G2, these compounds can be used as
suitable candidates for the production of anti-cancer drugs
after purification.
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