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[Abstract] Effects of nanosecond pulsed electric field (nsPEF) on dynamics and function of
live cells have been examined with fluorescence intensity and lifetime microscopy by detecting
autofluorescence of nicotinamide adenine dinucleotide (NADH). Morphological change as well
as the change in fluorescence lifetime of NADH have been observed after application of nsPEF
having a pulsed width of 10 - 50 ns and a strength of 0 — 45 kV c¢m’', indicating that apoptosis
was induced by nsPEF. Apoptosis induced by nsPEF has been confirmed by comparing the
autofluorescence lifetime of NADH after application of nsPEF and the lifetime of NADH
obtained after addition of apoptosis inducer (chemicals). It is shown that the measurement of
fluorescence lifetime image (FLIM) provides a sensitive and noninvasive detection of the
progress of apoptosis induced by application of nsPEFs. It is also shown that autofluorescence
lifetime of NADH is different from each other between normal and cancer cells and that the
effects of nsPEF on normal and cancer cells are different from each other.
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