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    Abstract

        The transient receptor potential vanilloid (TRPV) 1 receptor, a nonselective cation channel expressed on peripheral sensory neurons and in the central nervous system, plays a key role in pain. TRPV1 receptor antagonism is a promising approach for pain management. In this report, we describe the pharmacological and functional characteristics of a structurally novel TRPV1 antagonist, (R)-(5-tert-butyl-2,3-dihydro-1H-inden-1-yl)-3-(1H-indazol-4-yl)-urea (ABT-102), which has entered clinical trials. At the recombinant human TRPV1 receptor ABT-102 potently (IC50 = 5–7 nM) inhibits agonist (capsaicin, N-arachidonyl dopamine, anandamide, and proton)-evoked increases in intracellular Ca2+ levels. ABT-102 also potently (IC50 = 1–16 nM) inhibits capsaicin-evoked currents in rat dorsal root ganglion (DRG) neurons and currents evoked through activation of recombinant rat TRPV1 currents by capsaicin, protons, or heat. ABT-102 is a competitive antagonist (pA2 = 8.344) of capsaicin-evoked increased intracellular Ca2+ and shows high selectivity for blocking TRPV1 receptors over other TRP receptors and a range of other receptors, ion channels, and transporters. In functional studies, ABT-102 blocks capsaicin-evoked calcitonin gene-related peptide release from rat DRG neurons. Intraplantar administration of ABT-102 blocks heat-evoked firing of wide dynamic range and nociceptive-specific neurons in the spinal cord dorsal horn of the rat. This effect is enhanced in a rat model of inflammatory pain induced by administration of complete Freund's adjuvant. Therefore, ABT-102 potently blocks multiple modes of TRPV1 receptor activation and effectively attenuates downstream consequences of receptor activity. ABT-102 is a novel and selective TRPV1 antagonist with pharmacological and functional properties that support its advancement into clinical studies.

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

      
	
        doi:10.1124/jpet.108.138511.

      
	
        ABBREVIATIONS: TRPV, transient receptor potential vanilloid; NADA, N-arachidonoyl-dopamine; PKC, protein kinase C; NS, nociceptive-specific; WDR, wide dynamic range; CGRP, calcitonin gene-related peptide; ABT-102, (R)-(5-tert-butyl-2,3-dihydro-1H-inden-1-yl)-3-(1H-indazol-4-yl)-urea; DRG, dorsal root ganglion; FBS, fetal bovine serum; D-PBS, Dulbecco's phosphate-buffered saline; A-425619, 1-isoquinolin-5-yl-3-(4-trifluoromethyl-benzyl)-urea; AMG 6880, (E)-3-(2-(piperidin-1-yl)-6-(trifluoromethyl)pyridin-3-yl)-N-(quinolin-7-yl)acrylamide; AMG 517, (N)-{4-[6-(4-trifluoromethyl-phenyl)-pyrimidin-4-yloxy]-benzothiazol-2-yl}-acetamide; BCTC, N-(4-tertiarybutylphenyl)-4-(3-chloropyridin-2-yl)-tetrahydropyrazine-1(2H)-carbox-amide; SB-452533, 1-(2-bromo-phenyl)-3-[2-ethyl-m-tolyl-amino)-ethyl]-urea; agonist 6, 1-(benzo[b]thiophen-3-yl)-2-(cyclohexyl(ethyl)amino)ethanone; HEK, human embryonic kidney; FLIPR, fluorometric imaging plate reader; TRPM, transient receptor potential melastatin; TRPA1, transient receptor potential A-1; 2-APB, 2-aminoethoxydiphenyl borate; DMEM, Dulbecco's modified Eagle's medium; CFA, complete Freund's adjuvant; PDBu, phorbol-12,13-dibutyrate.
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         The online version of this article (available at http://jpet.aspetjournals.org) contains supplemental material.
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