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Elucidation of metabolism-excitation-contraction coupling in cardiomyocytes
through metabolic imaging
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We succeeded in recording membrane current generated by mitochondrial Na+
-Ca2+ exchange for the first time, and demonstrated that mitochondrial Nat+-Ca2+ exchange is
electrogenic and voltage-dependent. We demonstrated that a part of Ca2+ transported by mitochondrial
Nat+-Ca2+ exchange to the outside of mitochondria enters sarcoplasmic reticulum, then affects Ca2+
release from sarcoplasmic reticulum and frequency of the action potential generation of sinoatrial
node cells (automaticity). We developed a new mathematical model of cardiomyocyte including H+ flux
across mitochondria and intracellular pH regulation.
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