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ABSTRACT 

In the context of a mechanical approach to cell biology, there is a close relationship between cellular 
function and mechanical properties. Semi-flexible actin filaments in conjunction with the molecular 
motor myosin act as active springs and dashpots to exert and resist against forces. These interactions 
are not limited to the mechanical transmission of forces, but instead, there is a tight coupling between 
biochemical and mechanical signals. In recent years, an increasing amount of attention has been 
given to the integration of this knowledge into the development of constitutive models. In particular, 
on the active contractility of the actin cytoskeleton. 
 
In this study, the authors propose a constitutive model involving the key components in actin 
contraction to describe how the network control its mechanics actively. The network behaves as a 
viscous mechanical continuum and is comprised of isotropically distributed cross-linked actin 
filaments and bundles of actomyosin filaments with a contractile capability in a preferred orientation. 
Both embedded in a soft isotropic ground substance. Virtual experiments qualitatively predict how 
the contraction influence the network response, which is to a large extent governed by the time-scale 
of applied deformations/forces. 
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