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A study on the effect of cardiomyocyte intracellular urtrastructure and functional
molecures by integrated simulation with realistic cardiomyocyte mesh
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We realized multiphysics simulation integrating biophysiological, electrical and
mechanical phenomena of cardiomyocyte using the mesh constructed based on the electron micrograph taken
and segmented by our collaborator. The mesh contain the segment of half sarcomere length and spans one
quarter of the cardiomyocyte cross-section, containing 12 myofibrils. We included randomness in the
t-tubule morphology and in the mitochondrial location, and discussed the effect of the randomness on the
contraction of cardiomyocyte. We evaluated distribution of electrical potential along t-tubule at the
onset of depolarization and fluid exchange between t-tubule and extracellular space during contraction.
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