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Study of dose-effect relationship between the pulse duration of

nanosecond pulsed electric field and cell apoptosis”
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[Abstract] Objective Investigation of the dose-effect relationship between the pulse duration of nanose-
cond pulsed electric field and cell apoptosis. Methods Nanosecond pulsed electric field (field intensity of 14,
10,7 kV/cm, pulse duration of 50,100 and 200 ns,pulse number of 30 and repetition frequency of 1 Hz) was
applied to SKOV3 cells in vitro,and Annexin V/PI double staining was used to detect cell apoptosis and nec-
rosis rate. Then changes in transmembrane potential of cell membrane and mitochondria membrane were ex-
amined by confocal laser scanning microscope,finally the real-time dynamic changes in transmembrane poten-
tial , pore density and conductivity during nanosecond pulsed electric field application were achieved by simula-
tion study. Results The results indicated that with the increase of pulse duration, the decline degree of cell
membrane transmembrane potential increased, while the decline degree of mitochondria membrane transmem-
brane potential reduced after the application of nanosecond pulsed electric field,and 100 ns pulse simultane-
ously induced the maximum apoptosis rate of (32.14+3.76) % and smaller necrotic rate of (5. 04=+1.72) %.
The changes law of membrane transmembrane potential in simulation study was consistent with the experi-
mental results. The 50 ns pulse induces the highest pore density of 2. 93X 10" /m® and conductivity of 0. 004
S/m. Conclusion The research conclusions demonstrated that cell bioelectric effects might be regulated by ra-
tionally choosing the pulse duration parameter of nanosecond pulsed electric field.

[Key words| nanosecond pulsed electric field; pulse duration parameter; dose-effect relationship; mem-

brane potential;apoptosis
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