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            Abstract
Disruptions to sensory pathways in the lower urinary tract commonly occur and can give rise to lower urinary tract symptoms (LUTS). The unmet clinical need for treatment of LUTS has stimulated research into the molecular mechanisms that underlie neuronal control of the bladder and transient receptor potential (TRP) channels have emerged as key regulators of the sensory processes that regulate bladder function. TRP channels function as molecular sensors in urothelial cells and afferent nerve fibres and can be considered the origin of bladder sensations. TRP channels in the lower urinary tract contribute to the generation of normal and abnormal bladder sensations through a variety of mechanisms, and have demonstrated potential as targets for the treatment of LUTS in functional disorders of the lower urinary tract.


Key points
	
                  Transient receptor potential (TRP) channels are expressed throughout all layers of the bladder wall and their function is closely related to the location of expression.

                
	
                  High urothelial expression of TRPM4, TRPM7 and TRPV4 has been observed, the latter of which is considered to be a stretch sensor in urothelial cells.

                
	
                  TRPV1, TRPA1 and TRPM8 are expressed on afferent nerves in the bladder and are involved in changes in bladder function during inflammation (TRPV1 and TRPA1) or cold stimulation (TRPM8).

                
	
                  Despite involvement of TRP channels in animal models for overactive bladder, underactive bladder and cold-induced LUTS, translation to clinical applications remains limited.
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                    Fig. 1: Schematic representation of the shared structure of TRP channels.[image: ]


Fig. 2: Schematic representation of TRP channels in excitable and non-excitable cells in the bladder wall.[image: ]


Fig. 3: Single-cell transient receptor potential channel transcriptomics in mouse mucosa.[image: ]


Fig. 4: Schematic representation of the bladder wall with the presumed cellular localization of TRP channels.[image: ]
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Glossary
	Afferent nerve
	
                  A nerve that conveys information from the organs to the central nervous system (as opposed to efferent nerves that send information from the central nervous system to the organs).

                
	Agonist
	
                  A chemical compound that activates a receptor or ion channel.

                
	Antagonist
	
                  A chemical compound that inhibits a receptor or ion channel.

                
	Neurogenic inflammation
	
                  Inflammation caused by the release of inflammatory mediators from nerve endings.

                
	Detrusorâ€“sphincter dyssynergia
	
                  Detrusor contraction accompanied by involuntary contraction (instead of relaxation) of the urethral sphincter.
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