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The developmental program of the heart requires accurate regulation to
ensure continuous circulation and simultaneous cardiac morphogenesis, because any functional
abnormalities may progress to congenital heart malformation. Here, we constructed a mathematical
model to integrate various characteristics of fetal ventricular cells and predicted the contribution

of each characteristic to the maintenance of intracellular ATP concentration and sarcomere
contraction under anoxic conditions. Our simulation results demonstrated that higher glycogen
content, higher hexokinase activity, and lower creatine concentration helped prolong the time for
which ventricular cell contraction was maintained under anoxic conditions. The integrated model also

enabled us to quantitatively assess the contributions of factors related to energy metabolism in
ventricular cells.
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