Cholinergic contractions in detrusor muscle of mouse model of bladder outlet obstruction
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Introduction. Overactive bladder (OAB) is characterized by urinary urgency, frequency, nocturia, and urge incontinence. Enhanced cholinergic contractions have been reported in OAB (Banks et al., 2005); however, the relationship between intracellular Ca²⁺ dynamics and contractile force in pathological conditions remains unclear. 
Aims. This study aimed to elucidate the mechanisms underlying enhanced cholinergic contractions in OAB by simultaneously analysing carbachol-induced contractile responses and changes in intracellular Ca²⁺ concentration in bladder smooth muscle from a mouse model of bladder outlet obstruction (BOO). 
Methods. A BOO model was established in mice by partial urethral obstruction. Bladder smooth muscle strips were excised, and isometric contractions induced by the muscarinic receptor agonist carbachol (0.3–10 μM) were recorded. Intracellular Ca²⁺ concentrations were measured simultaneously using fura-PE3 fluorescence. The involvement of the Rho kinase pathway was evaluated using the Rho kinase inhibitor Y-27632 (3 μM). 
Results. Bladder weight was significantly increased in the BOO group compared with sham controls. Carbachol induced a transient contraction followed by a sustained phase in both groups; however, maximal contractile tension was significantly greater in the BOO group. Despite this enhancement, carbachol-induced increases in intracellular Ca²⁺ concentration did not differ between BOO and sham groups. Treatment with Y-27632 markedly suppressed carbachol-induced contractions in both groups and abolished the difference in contractile tension between them. 
Discussion. These findings indicate that enhanced cholinergic contractions contribute to the pathophysiology of OAB. The increased contractile response in the BOO model is attributable not to elevated intracellular Ca²⁺ levels but to Ca²⁺ sensitization of the contractile apparatus mediated by the Rho kinase pathway. 
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