Involvement of TRPM4 channels in cholinergic contractions in mouse prostate gland
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Introduction. Benign prostatic hyperplasia (BPH) causes lower urinary tract symptoms and is often associated with overactive bladder (OAB). Although α₁-adrenoceptor antagonists and muscarinic receptor antagonists are widely used to treat BPH and OAB, respectively, their clinical utility is limited by adverse effects. Therefore, alternative therapeutic targets that regulate prostatic and bladder smooth muscle tone are needed. Transient receptor potential melastatin 4 (TRPM4) channels are expressed in the prostate gland, and we have previously demonstrated that these channels are involved in prostate adrenergic contractions (Pimpjong et al., 2023). However, the role of TRPM4 channels in cholinergic contractions, which cooperate with adrenergic nerves to regulate prostatic excitability, remains unclear.
Aims. The aim of this study was to investigate the involvement of TRPM4 channels in cholinergic contractile responses of the mouse prostate gland using selective TRPM4 channel inhibitors.
Methods. Isometric contractile responses were recorded from mouse ventral prostate strips. Contractions were evoked by electrical field stimulation of intrinsic cholinergic nerves, or by exogenously applied carbachol (CCh). 
Results. TRPM4 channel inhibitors, 9‑phenanthrol and NBA, significantly inhibited cholinergic nerve–evoked contractions in the prostate gland. Similar inhibitory effects were also observed in CCh-induced contractions.
Discussion. We previously demonstrated that TRPM4 channels contribute to cholinergic contractions in mouse urinary bladder (Alom et al., 2019). The present findings extend this concept by showing that TRPM4 channels are also involved in cholinergic contractions in the mouse prostate gland. Collectively, these results suggest that TRPM4 channels play a significant role in the neural regulation of urogenital smooth muscle contractility and may represent a promising therapeutic target for BPH and associated OAB. 
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