2017 2020

EFFECTS OF MECHANICAL STIMULUS ON BEAT SEQUENCE OF CARDIOMYOCYTES WITH FEEDBACK
CONTROL
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We presented the beat dynamics in sub-mm tissue fragments from atria and
ventricles of hearts from chick embryos. The inter-beat intervals and the response to mechanical
stimulus are different by the regions. The major finding of this study is synchronization of these
fragment pairs physically attached to each other. The probability of achieving this and the time
required differ for regional pairs: atrium-atrium, ventricle-ventricle, or atrium-ventricle. Our
observation indicates that mechanical stimulus at fragment boundaries induces synchronization. A
reentrant-like beat sequence, applicable to testing drugs, is frequently observed during
synchronization. To investigate the effects by mechanical stimulus further, we built an instrument
applying probe stimuli to cardiac cells. In addition, we successfully added a feedback control to
adjust the phase between stimulus and intrinsic beating by fast image processing. This novel
instrument shows the phase differences of the responses.
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