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Introduction. Gastrointestinal (GI) smooth muscle contractility is modulated by mechanical stretch from luminal contents, potentially via mechanosensitive ion channels (Kirber et al., 1988). However, the molecular identity and physiological impact of these channels on GI motility remain unclear.
Aims. To elucidate the roles of Piezo1, a mechanosensitive nonselective cationic channel (Coste et al., 2010), in regulating ileal smooth muscle contraction.
Methods. Longitudinal tension of mouse ileal segments was recorded isometrically. Piezo1 expression was examined by whole-mount immunofluorescence staining.
Results. The Piezo1 inhibitor GsMTx-4 (10 µM) suppressed spontaneous contractions in the ileal segments from ddY mice, whereas the activator Yoda1 (10 µM) enhanced them. Tetrodotoxin (1 μM) had minimal effects on Yoda1-induced enhancement of spontaneous contractions. In contrast, Yoda1-induced contractions were almost abolished in the preparations from W/WV mutant mice lacking interstitial cells of Cajal in the myenteric plexus (ICC-MY) of the ileum. To examine the role of Piezo1 channels in ICC-MY, ICC-specific Piezo1 knockout (Piezo1ICC KO) mice were generated by crossing KitCre mice (expressing Cre recombinase in ICC) with Piezo1flox/flox mice. Immunohistochemistry confirmed the expression of Piezo1 in ileal ICC-MY of control mice and its deletion in the Piezo1ICC KO mice. Furthermore, Yoda1-induced contractions were almost abolished in the ileal segments from the Piezo1ICC KO mice. Stretch stimulation enhanced spontaneous contractions in the control preparations but had little effect in the Piezo1ICC KO preparations.
Discussion. Our findings suggest that Piezo1 channels expressed in ICC-MY mediate stretch-induced enhancement of smooth muscle contractions in the mouse ileum.
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