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The initiation of heartbeat is an essential step in cardiogenesis in the
heart primordium, but it remains unclear how intracellular metabolism responds to Increased energy
demands after heartbeat initiation. Myofibrillogenesis is an essential process for cardiogenesis and

is closely related to excitation-contraction coupling and the maintenance of heartbeat. However,
how myofibrils and sarcomeres are associated with heartbeat initiation in the early embryonic heart
development also remains unclear. In our study, it is suggested that the HIF-1a -mediated
enhancement of glycolysis with activation of the pentose phosphate pathway, potentially leading to
antioxidant defense and nucleotide biosynthesis, covers the increased energy demand in the beating
heart. And it is also suggested that heartbeat initiation can be induced by development of bundles
of myofilaments with up-regulated proteins associated with myofibrillogensis, whereas sarcomeres are

not required for the initial heartbeat.
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Energy metabolism in rat fetal hearts just after the initiation of heartbeat is altered via increased glycolytic flux and
activated mitochondrial function.
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Mitochondrial aerobic respiration in the fetal heart is activated just after initiation of the heartbeat.
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Intracellular glucose metabolism is enhanced with activation of hypoxia-inducible factor-la (HIF-1a ) in a rat embryonic
heart primordium after heartbeat initiation.
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Characteristics of sarcomere formation and expression patterns of myofibrillar components in a rat embryonic heart
primordium after heartbeat initiation.
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