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Study for a new cancer therapy using novel stress response evoked in tumor cells by
nanosecond electric pulses
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This study was aimed to establish a new method using nanosecond electric pulses
for cancer therapy. First, electrical conditions for efficient cell death induction were optimized. Next,
cell death mechanisms were analyzed, and the induction of necrotic cell death and its associating poly
ADP-ribose formation on cellular proteins were demonstrated. The presence of calcium augmented the
cytotoxic effects of nanosecond electric pulses, and its absence conferred resistance to nanosecond
electric pulses. A new electrode using a pair of tungsten carbide needles was manufactured and was
examined for cell death induction. Finally, the cytotoxic effects of nanosecond electric pulses were
confirmed by using spheroids, which are considered to be a tumor model in vitro. Taken together, these
results contribute the development of a novel cancer therapy using nanosecond electric pulses.
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