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Abstract

Considering the effectiveness of the milk thistle extract on MCF-7 breast cancer cells and its
availability as well as its low price, we decided to study the synergistic effects of the cold
atmospheric pressure plasma (CAP) and this extract against breast cancer cells. In this study, we
showed that the combination of cold atmospheric plasma (CAP) and silibinin extraction result in
additive tumor cell killing in vitro in human breast cancer cells. The origin of this synergy effect
figured out by evaluating the half maximal inhibitory concentration (IC50), MTT assay, reactive
oxygen species, and quantitative real-time PCR. Comparing the synergistic effect, and the silibinin
effect on breast cancer, MCF-7 cells were cultured in the presence of different concentrations of
the plasma-activated-silibinin. Use has been made of MTT assay and quantitative real-time PCR
to assess the effect of this kind of treatment on cell viability and the expression levels of mRNA
and also the protein of Bax and Bcl-2 genes. It was figured out that, Reactive oxygen species raise
additively as a result of combining CAP with silibinin. Using MTT assay, it was shown that the
plasma activated silibinin reduced the viability of MCF-7 cells more rapidly than silibinin alone
(almost twice faster), on the other hand reduced the migration of cells. It was also shown that
plasma-activated-silibinin increased the levels of Bax mMRNA expression, significantly. Besides, the
amount of Bcl-2 gene expression (which was not affected by silibinin alone) is affected by plasma
activated silibinin. Real-time analysis showed that the synergistic effect of CAP and silibinin
changed the BAX/BCL-2 ratio in favor of apoptosis.

The results of this study verify the influence of plasma-activated-silibinin on breast cancer.
Therefore, the combination of cap and milk thistle could be influential in breast cancer therapy.
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