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Airway smooth muscle (ASM) is the effector of the asthma attack, yet it is continually being stretched
during breathing. The ability of ASM to generate contractile force while being dynamically stretched is
thus a matter of great importance. Much of what is known about the contraction dynamics of skeletal
muscle has been translated to the description of ASM, yet there remain crucial differences between the
two muscle types. In particular, the structure of skeletal muscle is highly regular and persistent, whereas
the structure of ASM is rather amorphous and labile, and indeed the structure of the contractile
apparatus in ASM is strongly affected by its state of activation and its length history. Furthermore, ASM
is arranged quasi-circumferentially around airways that are consequently narrowed by its contraction
whereas skeletal muscle is collinear with the objects it acts upon. Accordingly, the mathematical
description of the dynamic force-length behavior of skeletal muscle must be adapted to account for the
special characteristics of ASM if it is to account in a reasonable way for the latter. An approach for doing
this will be described. It will also be shown that the volume dependence of airways responsiveness can
be accurately modeled by incorporating a model of ASM into a computational description of a
dynamically contracting airway embedded in elastic lung parenchyma. This leads to insights into the
factors that determine airways hyperresponsiveness in asthma.
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