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The non-thermal plasma has attracted medical researchers, since they showed higher 

apoptosis and DNA damageratein cancer cells and normal cells but molecular mechanism is 

unclear [1][2]. Recent progress in cold plasma jet has selectively eliminates cancer cells 

without damaging normal cells [3]. Therefore, this research proposes a comparison of 

dielectric barrier discharge (DBD) plasma effect on three kinds of normal cells lines and 

cancer cells lines, respectively. We measured the cell number, the mitochondrial activity 

(MTS assay), the amount of hydrogen peroxide (H2O2) and the mRNA expression level of 

apoptosis-related genes including p53, H2AX, caspase8, ataxia telangiectasia-mutated (ATM). 

The results show that the cell number, mitochondrial activities and amounts of H2O2 of cancer 

cells decreased more than normal cells after the plasma exposure except MCF7. In case of 

apoptosis-related genes, ATM and caspase8 were highly expressed in all cells, but p53 and 

H2AX were reduced or increased according to the cell types. The MRC5 and MCF7 are found 

to show lowered expression level of p53 and H2AX, which demonstrated almost similar 

growth rate, mitochondrial activity and H2O2 quantity. In addition, we found that DBD plasma 

exposure on cell suspension in media and media only have illustrated no difference in 

mitochondria activity, H2O2 quantity, and cell number. Thus, we can confirm that the DBD 

plasma generally induces higher apoptosis in cancer cells. The related molecular mechanisms 

such as NADPH oxidase will be investigated further.         
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