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Development of basic technologies for the treatment of heart disease by
infra-red laser irradiation.

Kobirumaki-Shimozawa, Fuyu
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In the present study, we developed a high-speed (100 fps), high-resolution
(20 nm) confocal microscopic system enabling simultaneous imaging of sarcomere length (SL) and the
intracellular Ca concentration ([Ca]i) in left ventricular cardiomyocytes in mice in vivo. During
imaging, we measured macroscopic parameters such as electrocardiogram, left ventricular pressure and
the left ventricular pressure-volume relationship, simultaneous with SL and [Ca]i. By using this
system, we investigated the effects of pulsed infra-red laser irradiation on cardiomyocytes labeled
for the T-tubules, and found that myocyte contractions were enhanced. These findings indicate that
infra-red laser irradiation is useful in promoting myocardial contraction in vivo.
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