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We measured correlation between the killing rate of mouse melanoma cells and the densities of reactive
species when a streamer discharge was applied to the cells for elucidating the mechanism of cancer
treatment using plasma. The cells were cultured in a culture medium with 96-well and the plasma was
irradiated to the surface of the culture medium. We used oxygen-nitrogen mixture as the working gas
of the plasma. The cell death rate was measured with changing the oxygen concentration and humidity
of the working gas. The densities of OH, 0, and NO were measured using laser—induced fluorescence. A
strong correlation was found between the cell death rate and the OH density, but no correlation was
found for the 0 and NO densities. A possible effectiveness of OH radicals on the melanoma cell death
was indicated. This result was published on Journal of Physics D: Applied Physics.

At first, we also planned to measure the effect of reactive species on cancer treatment using mice.
But we found that the plasma can be used for immunotherapy of cancer, changing our aim to examine this
immunotherapy. We made two melanoma tumors on both legs of mice and treated only one of two tumors using
plasma. This resulted in reduced volume of both tumors. This effect was not observed with immunodeficient
mouse. An analysis showed that the plasma irradiation activated the immune system of mice against
me lanoma, and the tumors were cured by the activated immune system. This immunotherapy may be used for
metastatic cancer. We showed a great potential of the plasma as a new cancer therapy.




