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The elucidation of the mechanism of action of volatile anesthetics based on the
relationship between membrane receptor fluidity and signal transduction

Ono, Junichiro

3,300,000

GABAA

GABAA
AMPA GABAA

The mechanisms of action of volatile anesthetics are still unclear. This
study aimed to elucidate the mechanism of anesthesia, using the live-cell single-quantum-dot imaging
as a feature. An advantage of using quantum-dots is the ability to label receptor proteins in the
synaptic cleft. The neuronal cells labeled with quantum-dot were treated with isoflurane, and the

dynamics of the receptor on the cell membrane was analyzed. Our results suggest that isoflurane
increased the diffusion coefficient of GABAA receptors, and their localization shifted and
accumulated within synapses. We also examined the dynamics of AMPA receptors, which play a central

role in excitatory synaptic transmission, and found that they showed the similar tendency as GABAA
receptors.
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