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To identify pathogenesis of ALI/ARDS affected by mechanical stress
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This study was designed to determine whether mechanical stretching affects lung
disease such as ALI/ARDS, asthma, COPD and interstitial pneumonia. We investigated whether mechanical
stretch induces ATP release from airway smooth muscle cells. Concentrations of ATP in cell culture were
significantly elevated by cyclic stretch. We further visualized the stretch-induced ATP release from the
cells in real time using a luminescence imaging system. In primary human lung fibroblasts, the
intracellular Ca2+ concentration transiently increased in a strain-dependent manner following mechanical
stretching and subsequent unloading. Moreover, cyclic stretching induced significant ATP releases from
fibroblasts. Our findings suggest that increased intracellular Ca2+ concentration in airway smooth muscle
cells and lung fibroblasts in response to mechanical stress would play a role in physiology and
pathophysiology of athma, COPD, ALI/ARDS and interstitial pneumonia.
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