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Auto-oscillation of striated muscle: a new insight into the mechanism of beating
of heart muscle
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At an intermediate activation level, striated muscle shows auto-oscillation

(spontaneous oscillatory contraction). This phenomenon is worth investigating, because this
phenomenon is considered to be closely related to beating of heart muscle and have a common
mechanism with it. In the previous works, we have focused on change in distance between actin and
myosin filaments during contraction and succeeded in reproducing this auto-oscillation at both
sarcomere and myofibril levels. In this work, we extended these models to the tissue level by
connecting the myofibril models on their lateral sides. With this we not only reproduced oscillation
patterns appearing in the bundle of myofibrils and but also predicted oscillation patterns that
have not been observed ¥et. Besides, by investigating a phase model that describes the dynamics of
oscillation in myofibril, we found a new oscillation patterns in which the oscillation of phase
differences is locally unstable but globally attractive.
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