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Biological Applications of Pulsed Electric Fields

Nonthermal Intense Electric Fields can be a novel physical stress
stimuli for any kinds of living things, including animals, plants and

bacteria. |
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2. Biological Effects of Pulsed Electric Field

External Intense Electric Field
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(1) Non-thermal Effects

Dielectric Responses of Biological System

A Dielectricesponse of biological system is determinegtlaxation processes
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Electric Field Distribution under AC Fields
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Intracellular E-Field may affect
organelle membranes and bio-molecules
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Narrowband PEF -
Intense Burst AC Electric Field (IBACF)
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Cell Responses to Non-thermal IBACF
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Field-induced DNA Fragmentation in CHO Cells
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(2) Transient Thermal Shock (TTS)

Application of PEF causes the rapid .
temperature increase of the cell, which
may influence proteins. (TTS)
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Heat tends to be accumulated in
cancer tissue because of bad blood
flow.
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Z TTS can be a new biological stres:
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3. Field-induced Apoptotic Activity
for Cancer Treatment

Healthy cell dies by itself when it is t¢
old or it is involved in unwanted
situations. -APOPTOSIS

Mostof cancer cells can not die by
themselves because they lose
functions related tapoptosis,
resulting in keeping proliferating in
body

PEFare novephysical biological
stressor stimuluswhichinduces
unigue biological reactions
associated with apoptosis in cancer Hela cells
cells.
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Detection of Apoptotic Cells (1): YO-Pro




Detection of Apoptotic Cells (2): annexin V-FITC
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