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Quantitative evaluation of biological effects of plasma-derived electric fields
and elucidation of their mechanisms

Okumura, Takamasa
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The purpose of this study is to quantitatively evaluate and elucidate the
mechanism of biological response induction technology using plasma. So far, in-situ measurements of
conformational changes have shown reversible changes in the secondary and tertiary structure of
proteins due to electric fields. Plasma also irreversibly fragmentate the primary structure. The
optimal conditions for response induction were identified through phenotypic analysis and omics
analysis of the biological response to plasma irradiation. Furthermore, a method for directly
measuring a very small amount of plasma-induced active species, which has not been reported in the
world, directly from the plasma-irradiated living body was created. This research is expected as a
food production increase method that supports the realization of SDGs, requiring no additional
agricultural land, water, nor fertilizer, and to contribute to different academic fields such as
molecular biology transmitted by plasma science.
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