2018 2019

Functional impairment of the heart by flash photolysis of caged compounds -
towards an integrated understanding of the critical regions for arrhythmogenesis

Tanaka, Hideo
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On the hypothesis that flash photolysis of caged calcium (Ca2+) loaded
within cardiac tissue could alter spatiotemporal patterns of impulse generation or conduction,
experiments were performed using rapid imaging of the fluo8/AM-based Ca2+ dynamics of the cultured
cardiomyocytes monolayer obtained from neonatal rat hearts. It was found that the UV-flash light
applied to the myocyte monolayer loaded with caged Ca2+ compounds DMNPE-4/AM resulted in slowing of
the impulse conduction near the area of flash application. In addition, some samples showed
localized reentrant excitation or abnormal automatic activity of the myocyte monolayer after
UV-flash application. Thus, the flash photolysis technique for caged Ca2+ loaded in the myocardium
would be a promising approach for modification of the cardiac impulse generation and propagation and

for understanding of its basis. In addition, this unique experimental approach could also be worth
applying in other biological research fields.
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