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Molecular mechanisms about ultrasound neuromodulation
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We developed a novel molecular dynamics simulation method representing cyclic stre
tching of cell membranes and applied the method to lipid bilayer systems including mechanosensitive channe
I protein, cholesterol, or ions. The results showed that, under cyclic stretching, pore structure penetrat
ing the bilayer forms transiently, the mechanosensitive channel protein is insensitive as showing no openi
ng states, the patterns of ionic transport thorough the pore structure have variations, and the phase of c
holesterol/phospholipid bilayers changes to an interdegitated gel-like phase. In addition, we developed an

in vitro ultrasound neuromodulation device and pointed out the importance of controlling the sound field
for more precise estimation of the membrane permeability changes under the ultrasound exposure.
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