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Abstract: The tissue remodeling is widespread in human tissues and organs, closely associated with morpho-
genesis, wound healing, fibrosis development, as well as cancer spread and metastasis. The mechanical micro-
environment plays a crucial role in the tissue remodeling, yet the impact of tension regulation on wound remod-
eling remains unclear. A dynamic mathematical model for tissue remodeling induced by active cell contraction
was established. The processes of lateral and inner wound remodeling in tissues with different pretensions were
simulated with the finite element method. Additionally, the effects of tension regulation on wound remodeling
were studied based on the model. The results show that, the tension regulation significantly influences the

wound remodeling process, an appropriate tension reduction would effectively decrease the stress magnitude
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and the wound size. This study contributes to a deeper understanding of the mechanical effects in tissue remod-

eling and provides references for potential interventions in wound healing.
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Table 1 ~ Numerical simulation parameters

parameter symbol value
Mooney-Rivlin parameter 1 Cy /Pa 2 000
Mooney-Rivlin parameter 2 C, /Pa -500
initial bulk modulus Kk /Pa 400
density p/(kg/m?) 1 000

maximum cell contractility n, /Pa 300~3 000
dimensionless function parameter e 0.5

boundary displacement wy /m 20~200

initial length of wound [, /mm 0.14
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Fig. 1~ Morphological evolution of constrained tissue under cell contraction
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Fig. 3 The effects of the cell contractility on the evolution of the lateral wound
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Fig. 4 The inner wound expansion during tissue remodeling
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Fig. 8 Evolution of the inner wound under tension regulation
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