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This paper considers a mechanical model describing the movement of the muscle fiber as a system of equations excluding active elements which transfers to the known equations of motion for the one-dimensional lattice with two atoms in the primitive cell [1].

It is known, step by step movement of myosin molecules along the actin filaments is performed due to the synchronous operation of cross-bridges in the region of overlap of actin and myosin filaments.

From this perspective, in this paper, was introduced the physical model of movement of muscle sarcomere, taking into account the viscous friction forces between the sarcomeres (excluding elastic properties). In accordance with the internal structure of the sarcomere any dynamic model of its fluctuations must be taken into account oscillations of Z-disc with attached actin filaments, myosin filaments fluctuations and cross-bridges,that provide the elastic connection between the filaments.
This fluctuation model, based on the sliding filament theory, describes quite well the random contractions of muscle sarcomeres and myofibrils during isometric contracting, which indicates the general applicability of the model [2].
As a result, the spectrum of a single sarcomere contraction is described by expression:
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– effective mass of Z-diskwith attached actin filaments, Р- external load,[image: image6.png]


- the frequency of natural resonance oscillations in the sarcomere as a mechanical system, delta – fluctuation function, which describes the relative level of fluctuations of the cross-bridge number, Fmax, vmax – parameters of the model, having the dimensions of force and velocity, respectively, [image: image8.png]
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- mass of myosin filaments.
The proposed dynamic model correctly takes into account the elastic properties of cross-bridges linking the actin and myosin filaments and viscous friction forces in the sarcomere.
Both branches of the natural oscillations - acoustic and optical (in-phase and antiphase oscillations) depend essentially on the force constant, which is determined by the elastic properties of the sarcomere. Correct account of the structure of the sarcomere, composed mainly of actin, myosin, and the disk and keeping the elastic properties of this structure results the possible occurrence of spectral peaks at frequencies corresponding to the natural oscillations.
Attenuation of natural oscillations leads to a broadening and decrease in the intensity of the spectral peaks. It follows that the loss of elasticity of the sarcomere spectral peaks corresponding to the natural frequencies cannot be observed experimentally.
Developed model of the ultrasonic Doppler response and suggested dynamical model of the sarcomere establish the relationship between the macroscopic motion of muscle tissue and biomechanical processes and the behavior of muscle sarcomeres at the microscopic level. The results indicate the prospect of application of ultrasonic Spectral Tissue Doppler method in medical practice for diagnosing the state of muscle tissue [3].
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