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Introduction: Nanotechnology The invention has significantly enhanced the treatment of
stomach cancer. Thiosemicarbazones, a novel class of medicines that can be complexed with
nanoparticles. Thus, the aim of this study was to synthesize zinc oxide nanoparticles
functionalized with glutamine and conjugated with thiosmecarbazone and their cytotoxicity
and their effect on the expression of CASP8 and HULC Lnc-RNA genes.

Materials & Methods: In this experimental study, zinc oxide (ZnO) nanoparticles were first
synthesized and functionalized with glutamine (ZnO@GIn) and conjugated with
thiosimicarbazide (ZnO@GIn-TSC). FTIR, XRD, DLS, SEM, TEM analyses were performed
to investigate the synthesis of nanoparticles. The cytotoxicity of nanoparticles on AGS cells
was investigated by MTT test under different concentrations. The expression level of CASP8
and HULC genes under the influence of IC50 concentration of nanoparticles were investigated
by the real-time PCR method. Data analysis was conducted using SPSS Version 16, using
ANOVA and T-tests, with a P-value threshold of less than 0.05 deemed significant.

Results: FT-IR and XRD tests confirmed what the particles were made of, and the
nanoparticles were found to be between 30 and 70 nm in size. DLS showed the size of
nanoparticles to be 296 nm. The MTT test showed that the IC50 value of nanoparticles was 10
pg/mL. Nanoparticles turned AGS cells into a test group where the CASP8 gene went up by
6.79 and the HULC gene went down by 0.65 compared to the control group (P < 0.05).

Conclusion: Nanoparticles of ZnO@GIn-TSC had an effect on AGS cancer cells by increasing
the amount of CASP8 and decreasing the expression of the HULC gene. This stopped cell
growth and caused apoptosis, which could be further studied as a drug for treating cancer.
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Introduction

common (2). Following the emergence of
nanotechnology, a wide range of nanoparticles,

Gastric cancer is the fourth most common
cancer in the world. Its development is affected
by many things, such as an infection with
Helicobacter pylori, a person's family history,
genes, and mutations and polymorphisms that
cause changes in gene expression or protein
function that lead to the development of gastric
cancer (1). In Iran, 50% of the country's
common cancers are related to the digestive
system, among which gastric cancer is the most

especially metal nanoparticles, have been
studied in the field of cancer detection and
treatment (4). Due to their small size, these
substances can easily penetrate the body's
tissues and effectively influence cells through
their large surface area (4). Thiosemicarbazone
is a significant organic compound that can fight
bacteria, viruses, and tumors (4). It can also
accept a lot of different metal ion compounds as
main and substituent groups. Studies have
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shown that when thiosmecarbazone combines
with metal particles, it works better, including
stopping cancer cells from growing (4). Its
pharmacological effect is also improved with
metal ions (10). This is because genes are
involved in apoptosis. Any changes in how
these genes are expressed, like those in CASP8
and HULC Lnc-RNA, can stop the growth of
cancer cells. (16). Previous studies have clearly
demonstrated the role of thiosmecarbazone
complexes and metal nanoparticles in altering
the expression of these genes (10,16).
Accordingly, the aim of this study is to
synthesize zinc oxide nanoparticles. The
nanoparticles will be functionalized with
glutamine and conjugated with
thiosmecarbazone, assessing their cytotoxicity
and their impact on the expression of CASP8
and HULC LncRNA genes.

Methods

All materials and solutions used in this
research were of laboratory-grade purity. The
gastric cancer cell line (AGS) was obtained
from the cell bank of the Pasteur Institute of
Iran. In order to evaluate the physical and
chemical properties of ZnO@GIn-TSC
nanoparticles, physicochemical tests, including
FT-IR (Fourier Transform Infrared), XRD (X-
ray Diffraction), transmission electron
microscopes (TEM), scanning electron
microscopy (SEM), and X-ray diffraction
spectroscopy (EDS) tests, were done. AGS cells
were treated with different concentrations of
ZnO@GIn-TSC NPs, and the effect of
ZnO@GIN-TSC NPs on cell viability was
determined using the MTT assay. After
determining the inhibitory percentage of
different concentrations of nanoparticles, the
cells were treated with 50% inhibitory
concentration of the ZnO@GIn-TSC NPs, their
total RNA was extracted, cDNA was
synthesized, and gene expression level was
assessed by real-time PCR. Statistical analysis
was done using SPSS V.16, and the statistical
difference in MTT assay was analyzed by one-
way analysis of variance (ANOVA), and gene
expression changes were analyzed by t-test. A
p-value of less than 0.05 was also considered a
significant level.

Results

The FTIR spectrum shows that the peaks
for ZnO and TSC are correct, which means that
the ZnO@GIn-TSC NP was made correctly.

Through an electron microscope, it was seen
that ZnO@GIn-TSC NPs are almost spherical
and are about 30-70 nm in size. The results of
the MTT assay showed that ZnO@GIn-TSC NP
at concentrations higher than 3.90 pug/ml causes
a significant decrease in the survival rate of
cancer cells. Also, the 50% inhibitory
concentration of ZnO@GIn-TSC NP was 10
ug/ml. Also, it was observed that treatment of a
gastric cancer line with ZnO@GIn-TSC NP
caused a significant increase in the expression
of CASP8 and HULC genes by 6.79 and 0.65
folds, respectively.

Conclusion

The synthesized nanoparticle significantly
reduced the survival of cancer cells and led to a
significant increase in the expression of CASP8
and a significant decrease in HULC gene
expression. It can be concluded that the
activation of apoptosis is the most likely
mechanism of the anticancer effect of
ZnO@GIn-TSC nanoparticles.
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