A mathematical model of spontaneous oscillatory contraction of muscle
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 In general the muscle is in one of the two state possible states, relaxation or contraction. These contractions result from relative sliding of myosin and actin in the sarcomere,(Fig.1) which is the contraction structure unit of skeletal muscle. The switching between two states is depending on the Ca2+ concentrations. However another state has been detected between these two states [1]. In the third state, that is SPontaneous Oscillatory Contraction (SPOC), sarcomere repeats contraction and extension spontaneously. A peculiarly interesting point is that SPOC is observed even if there is absence of the Ca2+. SPOC, the oscillating cycle of sarcomere length shows the saw tooth waveform that slow shortening and quick lengthening repeatedly occur every sarcomere through the transition between the two states (Fig.2). This wave is often spread over a long distance along muscle fiber. Muscle fibers is composed of hundreds of sarcomeres in series and one sarcomea also is composed of hundreds of myosin. In microscopic, the force generated by actin and myosin interaction occurs stochastically. SPOC is macroscopically observable, but how does this occur?
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 To understand SPOC mechanism, we propose a model for SPOC based on chemical reaction including mechanical process. Details and results will be discussed.
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Fig.1 Each sarcomere is composed of two sets of protein filaments, myosin and actin. Actin filaments are attached to plates called Z lines.  The myosin and actin filaments slide over each other so that their overlap increases during muscle contraction.














