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Therapeutic study on melanoma-killing activity of plasma-stimulated medium
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Plasma-stimulated medium (PSM) has emerged as a cold atmospheric
plasma-based anticancer tool because it exhibits cytotoxicity against malignant cells, but not
toward normal cells. However, the mechanisms of the anticancer effect and those underlying the
tumor-selectivity remain unclear. We found that PSM induced mitochondrial network aberration in
human malignant melanoma cells, but not in melanocytes. PSM had reactive oxygen species (ROS), which

in turn resulted in the generation of superoxide within the mitochondria. The oxidative stress
caused excessive mitochondrial fragmentation, swelling, and clustering, and a caspase-independent
cell killing. The heavier mitochondrial network aberration in melanoma cells resulted from their
higher sensitivity to mitochondrial ROS accumulation, plasma membrane depolarization, and calcium
dysregulation. Our findings indicate the importance of mitochondrial network remodeling as a
powerful target for tumor-selective melanoma treatment by PSM.
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