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1. % (Summary)

An electrode microchamber has been constructed

for applying the nanosecond pulsed strong electric
fields to living cells. The morphological changes in
cells have been observed after the application of
electric field having pulsed width 50 ns and
strength of 4 MV m, indicating that apoptosis,
which is a programed cell death, was induced by

nanosecond pulsed electric fields.

2. EEr (Experimental)

We have constructed an electrode microchamber
by a photolithography method for observing cell
response to intense nanosecond voltage pulses and
measured the images both of the fluorescence
intensity and of the fluorescence lifetime of HeLa
cells expressing enhanced green fluorescence
protein (EGFP). Nanosecond pulsed electric fields

were generated in the electrode microchamber by a

pulse generator.

3. fE L =% (Results and Discussion)

It was seen that application of 50 ns pulsed

electric field induced a change in cell morphology,
including cell membrane blebbing. The fluorescence
lifetime of a HeLa cell expressing EGFP was also
reduced by the application of 50 ns pulsed electric
fields. The observed cell membrane blebbing is
related to the cell death through apoptosis,
indicating that the nanosecond pulsed -electric
fields induce apoptosis cell death. The loss of
plasma membrane asymmetry is one of the key

features of the early stage of apoptosis, and the
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redistribution of phosphatidylserin (PS) to the outer
layer of plasma membrane is detected through
apoptosis with annexin V, that has strong affinity
for PS, in the presence 50 ns pulsed field.

It was also noticed that the magnitudes of the
field-induced changes both in morphology and the
lifetime depend on the size and the physical
conditions of the cells and their alignment between
the electrodes even with the same strengths of the

applied electric field.

4. FOfh - F55t=FIA  (Others)

“Control of intracellular function by nanosecond

pulse electrical field: Observation of apoptosis
induction is successful using fluorescence lifetime
imaging” is issued through press release and
introduced in Hokkaido Medical Newspapers dated
19 October 2012.
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