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The lipid bilayer is the main component of the cell membrane, and its
physical state is directly related to cell functions. The present study aimed to seek for a
feasibility of imaging the membrane damage by the second harmonic generation (SHG) signal
measurement. Because the SHG signal can hardly be observed from the membrane due to its inverted
symmetric structure, we came up with an idea that adding a dye to in one layer of the membrane made
it non-inverted asymmetric and thus enabled it to generate SHG signals. The SHG signal of liposomes
loaded with the SHG-specific dye, AP3, during electroporation was observed. The results demonstrated
that the SHG signa of the membrane decreased with the repetitive application of the electric pulse.
An increase in the applied voltage decreased the SHG signal measured after a certain number of the
electric pulse was applied. These results suggest that the membrane or damage can be imaged and
qguantified based on the SHG signal measurement.
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