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Aim: As the second leading cause of death worldwide, cancer has been a long-standing and rapidly
evolving focus of biomedical research and practice. Ovarian cancer is one of the deadly
malignancies of women, which is known as the "silent killer". Because its symptoms usually
appear when the disease has reached advanced stages and is mostly incurable. On the other hand,
currently common treatment methods are associated with various limitations, failures and side
effects, which have made researchers pay more attention to the compounds extracted from plants
as anti-tumor and anti-cancer agents in the last two decades. The studies conducted on the various
properties of Ashwagandha (Withanaia somnifera) show that this plant has therapeutic effects and
anti-cancer properties that can even be effective on the process of apoptosis mediated by different
genes, including P53. Today, P53 is known as a gene It has a key role in all types of cancers and
mutations in this gene have been observed in 60% of ovarian cancers. Therefore, the aim of this
study is to investigate the cytotoxic effects of the hydroalcoholic extract of Ashwagandha
(Withanaia somnifera) and the changes in P53 gene expression in response to this substance in
ovarian cancer cells (cell line A2780).

Material and method: For this purpose, extraction of Ashwagandha plant was done using soaking
method. Then, the compounds present in the extract were determined using standard
phytochemical tests. Then A2780 cells were treated with different concentrations of Ashwagandha
extract for 24, 48 and 72 hours. The effects of this extract on cell survival were evaluated using the
MTT test, and IC50 was calculated. Then, A2780 cells were exposed to concentrations of 250 and
500 pg/ml for 24 and 48 hours, and the level of P53 gene expression was investigated by Real-
Time PCR. Finally, statistical analysis and data interpretation was done using GraphPad Prism
software.

Results: MTT results showed that Ashwagandha extract at concentrations of 62.5, 125, 250, 500,
and 750 pg/ml significantly decreased cell viability in a time- and concentration-dependent
manner. The lowest percentage of survival rate is related to the concentration of 750 pug/ml and the
time of 72 hours, while the highest percentage is related to the concentration of 62.5 pg/ml and the
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time of 24 hours. After 24, 48, and 72 hours, respectively, ICs, was obtained at concentrations of
512.6, 339, and 226.6 pg/ml, and Real-Time PCR results showed that the expression of the P53
gene during 24 hours of treatment with concentrations of 250 and 500 pg/ml of extract had
increased significantly. Also, increasing the concentration of the extract had a significant effect on
the expression of this gene.

Conclusion: The results of this study indicate the cytotoxic effect of Ashwagandha extract on
ovarian cancer cells, and by increasing the expression of the P53 gene, it can induce anti-cancer
effects. It is hoped that by knowing the mechanisms of action of this medicinal plant and designing
new drugs, it will be possible to stop the progression of ovarian cancer and thus help to increase
the life span of these patients against this silent killer.
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