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Abstract

Ovarian cancer is the most common fatal malignancy of the female reproductive system, which is
diagnosed in advanced stages. Ginger is capable of causing cancer. The compounds of this plant, such
as gingerol and shogaol, are able to produce active prostaglandins, are capable of producing GDP, even
the interlocutors involved in them, and are effective in all stages of malignant tumorigenesis, such as
increasing cell proliferation, reducing apoptosis, angiogenesis, and stimulating cancer cells. Also,
menstrual blood stem cells (MenSCs) are introduced as a source of mesenchymal stem cells. This rich
source has the ability of long-term self-renewal and faster growth compared to umbilical cord
mesenchymal stem cells. The present study compares the anticancer effects of ginger and menstrual
blood exosomes on the expression of MMP9, MMP2, Bax, BCL2 genes and the viability of SKOV3
ovarian cancer cells. In this study, SKOV3 ovarian cancer cell line was cultured in RPMI11640 medium
containing 10% fetal bovine serum (FBS) and 1% antibiotics. Isolation of cell and plant exosomes (Cell-
Exo and Plant-Exo) from conditioned medium of NE-MenSCs and ginger extract was done respectively.
The concentration of cellular proteins was evaluated using the Bradford test. Then, in order to determine
the effective dose of exosomes for treatment, the percentage of cell viability was evaluated by
methylthiazole tetrazolium (MTT) method at concentrations of 0, 50, 100, 200 and 300 mg/ml. Ovarian
cancer cell line SKOV3 was used in the third passage. After filling 70% of the cell culture plate, C-Exo
and P-Exo (with doses of 50 and 100 mg/ml, respectively) were added to DMEM containing 10% FBS
and 1% penicillin-streptomycin in each well. The cells were placed in an incubator under standard
conditions for 48 hours. Then, the level of apoptosis and the expression level of Bax, Bcl2, MMP2 and
MMP9 were evaluated using Annexin V/PI test and Real Time PCR, respectively. The results showed
that the exosome obtained from ginger and menstrual blood increases the survival of ovarian cancer
cells in a dose- and time-dependent manner. According to the Real Time PCR and Annexin V/PI test,
the expression of Bax and Bcl2 genes, which is one of the signs of apoptosis, is increased and at the
same time, it causes a decrease in the expression of MMP2 and MMP9 genes. Therefore, the results
obtained from the cell treatment with plant and cellular exosomes, C-Exo compared to P-Exo has a
significant effect on apoptosis and migration and invasion of cancer cells. According to the results of
this study, it seems that C-EXO obtained from MenSCs has very important activities against Skov3
ovarian cancer cells. Therefore, with further research in the future, this compound can be used for anti-

ovarian cancer drugs.
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