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    Abstract

The transient receptor potential (TRP) vanilloid 4 (TRPV4) member of the TRP superfamily has recently been implicated in numerous physiological processes. In this study, we describe a small molecule TRPV4 channel activator, (N-((1S)-1-{[4-((2S)-2-{[(2,4-dichlorophenyl)sulfonyl]amino}-3-hydroxypropanoyl)-1-piperazinyl]carbonyl}-3-methylbutyl)-1-benzothiophene-2-carboxamide (GSK1016790A), which we have used as a valuable tool in investigating the role of TRPV4 in the urinary bladder. GSK1016790A elicited Ca2+ influx in mouse and human TRPV4-expressing human embryonic kidney (HEK) cells (EC50 values of 18 and 2.1 nM, respectively), and it evoked a dose-dependent activation of TRPV4 whole-cell currents at concentrations above 1 nM. In contrast, the TRPV4 activator 4α-phorbol 12,13-didecanoate (4α-PDD) was 300-fold less potent than GSK1016790A in activating TRPV4 currents. TRPV4 mRNA was detected in urinary bladder smooth muscle (UBSM) and urothelium of TRPV4+/+ mouse bladders. Western blotting and immunohistochemistry demonstrated protein expression in both the UBSM and urothelium that was absent in TRPV4−/− bladders. TRPV4 activation with GSK1016790A contracted TRPV4+/+ mouse bladders in vitro, both in the presence and absence of the urothelium, an effect that was undetected in TRPV4−/− bladders. Consistent with the effects on TRPV4 HEK whole-cell currents, 4α-PDD demonstrated a weak ability to contract bladder strips compared with GSK1016790A. In vivo, urodynamics in TRPV4+/+ and TRPV4−/− mice revealed an enhanced bladder capacity in the TRPV4−/− mice. Infusion of GSK1016790A into the bladders of TRPV4+/+ mice induced bladder overactivity with no effect in TRPV4−/− mice. Overall TRPV4 plays an important role in urinary bladder function that includes an ability to contract the bladder as a result of the expression of TRPV4 in the UBSM.

Footnotes
	This work was supported by GlaxoSmithKline Pharmaceuticals.

	Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

doi:10.1124/jpet.108.139295.
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	transient receptor potential
	TRPV4
	TRP vanilloid 4
	4α-PDD
	4α-phorbol 12,13-didecanoate
	UBSM
	urinary bladder smooth muscle
	GSK1016790A
	N-((1S)-1-{[4-((2S)-2-{[(2,4-dichlorophenyl)sulfonyl]amino}-3-hydroxypropanoyl)-1-piperazinyl]carbonyl}-3-methylbutyl)-1-benzothiophene-2-carboxamide
	PCR
	polymerase chain reaction
	ES
	embryonic stem
	kb
	kilobase
	RT-PCR
	reverse transcription-PCR
	bp
	base pair
	HEK
	human embryonic kidney
	PBS
	phosphate-buffered saline
	TG
	Tris-glycine.
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