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Research on a mechanism of ultrasonic mechanotransduction by high-speed strain
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While the effectiveness of ultrasonic neuromodulation has been demonstrated
in recent years, it is not clear why ultrasound induces mechanotransduction. The main motivation of
this study was to clarify the appropriate physical quantities to induce the target biological
phenomenon by ultrasound in order to elucidate the mechanism of ultrasonic neuromodulation. As a
result of the research, the physical mechanism of the acoustic frequency dependence of ultrasonic
stimulation in the sub-MHz region was clarified. In the low-frequency range of ultrasonic
stimulation, we found that cavitation evoked cultured neuron cells activity. On the other hand, no
significant cavitation activity was detected in the high-frequency range, suggesting that the

acoustic radiation force may evoke neural activity.
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