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Introduction: Testicular cancer is one of the most common type of cancers to affect men.
Medical herbs are increasingly considered useful complementary treatments for cancer. The
aim of this study was to evaluate the cytotoxic, antioxidant, and anticancer capacity of Melia
azedarach L. extract on testicular cancer TM4 cells.

Materials & Methods: The TM4 cells were treated with various concentrations of leaf Melia
azedarach L. extracts (10, 25, 50, 75, 100, 150, 250, 750, and 1000 pg ml™") for 24, 48, and 72
hours. MTT assay and real-time PCR were used for the evaluation of plant extract cytotoxicity
and gene expression (CAS8, CAS9) analysis, respectively. Anthocyanin content and DPPH
radical scavenging activity were evaluated for the antioxidant potential of plant extract.
Statistical tests included one-way ANOVA, which was imported to SPSS V.18, and the
significance level was considered less than 0.01.

Results: MTT assay results revealed a decline in live cells with increasing concentration of
plant extract in a dose- and time-dependent manner. Cell viability was significantly (P <0.01)
reduced, especially at a concentration of 1000 pg ml™'. Also, the CASS8 gene expression was
increased in TM4 cells treated with bitter olive extract at 174.2 ug ml™ concentration (I1C50),
whereas the CAS9 gene expression was decreased. Moreover, a higher DPPH activity and
anthocyanin content were found with increasing plant extract concentration.

Conclusion: Ethanolic extracts of Melia azedarach L. have antioxidant activity, which could
significantly inhibit the proliferation of testicular cancer TM4 cells (A549) by inducing
apoptosis and CAS8 gene expression. Therefore, it could be regarded as an additional
treatment for testicular cancer.

Keywords: Melia azedarach L., Testicular cancer, Gene expression, MTT

How to cite this paper: Tofighi C, Sadeghi N. Anti-oxidative and anti-cancer effects of Melia azedarach L. extract on Proliferation and
Cell Viability of Testicular cancer TM4 cell line. Journal of llam University of Medical Sciences. 2024;32(5):38-49.

Introduction

that different parts of this plant contain a variety
of bioactive compounds such as phenols,

Testicular cancer is one of the most
common types of cancer that affect men.
Genetic changes typically cause this disease,
making the identification of genes linked to
cancer development crucial for finding effective
treatment solutions (1). Common cancer
treatments include surgery, chemotherapy, and
radiotherapy (2). The use of chemotherapy has
become more popular; however, the excessive
cytotoxicity of this method causes undesirable
side effects (2). Medical herbs are being
increasingly considered a useful supplementary
treatment for cancer (3). The bitter olive plant
(Melia azedarach L.) belongs to the Meliaceae
family, and phytochemical studies have shown
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flavonoids, alkaloids, tannins, saponins, and
terpenoids (3). The aim of this study was to
evaluate the cytotoxic, antioxidant, and
anticancer capacity of Melia azedarach L.
extract on testicular cancer TM4 cells.

Methods

This research study was conducted in May
2022 at Danesh Alborz University. First, to
prepare the herbal extract, the leaves of the bitter
olive plant were dried in the shade away from
direct sunlight and then ground into powder.
The dry, bitter olive powder was soaked in 80%
ethanol for 24 hours on a shaker. Then it was
filtered using Whatman filter paper. Next, a
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rotary device concentrated it, and we stored the
resulting extract in a refrigerator at 4°C. The
TM4 cells were treated with various
concentrations of leaf Melia azedarach L.
extracts (10, 25, 50, 75, 100, 150, 250, 750, and
1000 pug ml™) for 24, 48, and 72 hours. MTT
assay and real-time PCR were used for the
evaluation of plant extract cytotoxicity and gene
expression ~ (CAS8, CAS9)  analysis,
respectively. The comparative CT method was
used to calculate the relative expression levels.
Anthocyanin content and DPPH radical
scavenging activity were evaluated for the
antioxidant potential of plant extract. A
spectrophotometer measured the absorbance of
the reaction mixture at 530 nm to determine the
anthocyanin content of the leaf extract. Okoh et
al.'s method measured the DPPH free radical
inhibition capacity by adding methanolic extract
to DPPH  (2-diphenyl-1-picrylhydrazyl)
solution and reading the absorbance of the
samples at a wavelength of 157 nm (5).
Statistical tests included one-way ANOVA,
which was imported to SPSS V.18, and the
significance level was considered less than 0.01.

Results

The MTT assay report revealed a decline
in live cells with increasing concentrations of
plant extracts in a dose- and time-dependent
manner. Cell viability was significantly (P <
0.01) reduced, especially at a concentration of
1000 pg ml™. Also, the CAS8 gene expression
was increased in TM4 cells treated with bitter
olive extract at 174.2 pug ml™ concentration
(IC50), whereas the CAS9 gene expression was
decreased. Moreover, a higher DPPH activity
and anthocyanin content were found with
increasing plant extract concentration. The
destructive effects of anticancer drugs such as
cisplatin are well known, but medicinal plants
have fewer side effects than chemical drugs.
Therefore, many researches are being carried
out in order to use their natural metabolites in
cancer treatment as a complementary treatment.
The aim of this study was to investigate the
cytotoxic and anticancer effects of bitter olive
plant extract on the TM4 cell line in testicular
cancer. The results showed that bitter olive
extract in different concentrations has dose- and
time-dependent cytotoxic effects on TM4
testicular cancer cells. So that after the
toxicological test, it was observed that the
percentage of cell survival in the doses of 500,
750, and 1000 and in 72 hours was significantly

reduced (P < 0.01). It seems that the
performance of bitter olive extract depends on
the dose, and it was time, and with increasing
dose concentration, the survival time of cells
decreased significantly compared to control
samples, and the 1C50 level in 72 hours was
174.2. Also, real-time PCR results showed that
the expression of the CAS8 gene went up in
TMA4 cells treated with bitter olive plant extract
compared to the control sample that wasn't
treated, but the expression of the CAS9 gene
went down significantly (P < 0.01). Also, the
amount of anthocyanin and DPPH radical
scavenging activity went up significantly as the
concentration of bitter olive extract went up.
The highest level of antioxidant activity was
seen at a concentration of 1000 pg/ml for both
indicators.

Conclusion

Ethanolic extracts of Melia azedarach L.
have antioxidant activity, which could
significantly inhibit the proliferation of
testicular cancer TM4 cells (A549) by inducing
apoptosis and CAS8 gene expression.
Therefore, it could be regarded as an additional
treatment for testicular cancer.
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