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Elucidation of the heart"s functions by in vivo nano-imaging

Norio, Fukuda
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1) We developed an experimental system for simultaneous nanoscale analysis of
single sarcomere dynamics and Ca changes via the expression of AcGFP in Z disks in primary-cultured rat
neonatal cardiomyocytes. The averaging of the lengths of sarcomeres along the myocyte caused marked
underestimation of sarcomere lengthening speed because of the superpositioning of different timings for
lengthening between sequentially connected sarcomeres. We also found that a rapid increase in temperature
to >~38° C induced Ca-independent high-frequency (~10Hz) sarcomeric auto-oscillations (HSOs).

2) We developed a high-speed (100 fps) high-resolution (20 nm) imagin? system for myocardial sarcomeres
in living mice. It was found that (i) the working range of sarcomere length existed on the shorter
resting distribution side and (ii) the left ventricular developed pressure was linearly correlated with
the sarcomere length change between diastole and systole on the order of 100 nm.
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