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TITLE: Modeling dynamic contraction of muscle using the
cross-bridge theory.

AUTHOR: Wu J.Z.; Herzog W.; Cole G.K.

CORPORATE SOURCE: J.Z. Wu, Human Performance Laboratory, Department of

Mechanical Engineering, University of Calgary, Calgary,
Alta. T2N 1N4, Canada. walter@kin.ucalgary.ca

SOURCE: Mathematical Biosciences, (1997) 139/1 (69-78).
CODEN: MABIAR ISSN: 0025-5564

PUBLISHER IDENT. : S 0025-5564(96)00115-0

PUB. COUNTRY: United States

DOCUMENT TYPE: Article

LANGUAGE: English

SUMMARY LANGUAGE: English

ABSTRACT:

During normal, voluntary movements, skeletal muscles typically contract in a
highly dynamic manner; the length of the muscle and the speed of contraction
change continuously. In this study, we present an approach to predict the
accurate behavior of muscles for such dynamic contractions using Huxley's
cross-bridge model. A numerical procedure is proposed to solve, without any
assumptions, the partial differential equation that governs the attachment
distribution function in Huxley’s cross-bridge model. The predicted
attachment distribution functions, and the corresponding force responses for
shortening and stretching, were compared with those obtained using Zahalak's
analytical solution and those obtained using the so-called ‘distribution
moment model’ in transient and steady-state contractions. Compared to the
distribution moment model, the solutions obtained using our model are exact
rather than approximate. The solutions obtained using the analytical approach
and the present approach were virtually identical; however, in terms of CPU
times, the present approach was 250-300 times faster than Zahalak’s. From the
results of this study, we concluded that the proposed solution is an exact
and efficient way for solving the partial differential equation governing the
cross—bridgé nodel.
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TI Apoptosis is associated with an increase in saturated fatty acid
containing phospholipids in the neuronal cell line, HN2-5.

AU Singh J.K.; Dasgupta A.; Adayev T.; Shahmehdi S.A.; Hammond D.; Banerjee
P.

CS P. Banerjee, Department of Chemistry, CSI/IBR Ctr Developmental
Neurosci., College of Staten Island/CUNY, Staten Island, NY 10314,
United States. banerjee@postbox.csi.cuny.edu

SO Biochimica et Biophysica Acta - Lipids and Lipid Metabolism, (1996)
1304/3 (171-178).
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