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    Abstract

        The bradykinin B1 receptor plays a critical role in chronic pain and inflammation, although efforts to demonstrate efficacy of receptor antagonists have been hampered by species-dependent potency differences, metabolic instability, and low oral exposure of current agents. The pharmacology, pharmacokinetics, and analgesic efficacy of the novel benzamide B1 receptor antagonist 7-chloro-2-[3-(9-pyridin-4-yl-3,9-diazaspiro[5.5]undecanecarbonyl)phenyl]-2,3-dihydro-isoindol-1-one (ELN441958) is described. ELN441958 competitively inhibited the binding of the B1 agonist ligand [3H]desArg10-kallidin ([3H]DAKD) to IMR-90 human fibroblast membranes with high affinity (Ki = 0.26 ± 0.02 nM). ELN441958 potently antagonized DAKD (but not bradykinin)-induced calcium mobilization in IMR-90 cells, indicating that it is highly selective for B1 over B2 receptors. Antagonism of agonist-induced calcium responses at B1 receptors from different species indicated that ELN441958 is selective for primate over rodent B1 receptors with a rank order potency (KB, nanomolar) of human (0.12 ± 0.02) ∼ rhesus monkey (0.24 ± 0.01) > rat (1.5 ± 0.4) > mouse (14 ± 4). ELN441958 had good permeability and metabolic stability in vitro consistent with high oral exposure and moderate plasma half-lives in rats and rhesus monkeys. Because ELN441958 is up to 120-fold more potent at primate than at rodent B1 receptors, it was evaluated in a primate pain model. ELN441958 dose-dependently reduced carrageenan-induced thermal hyperalgesia in a rhesus monkey tail-withdrawal model, with an ED50 ∼3 mg/kg s.c. Naltrexone had no effect on the antihyperalgesia produced by ELN441958, indicating a lack of involvement of opioid receptors. ELN441958 is a novel small molecule bradykinin B1 receptor antagonist exhibiting high oral bioavailability and potent systemic efficacy in rhesus monkey inflammatory pain.

      
Footnotes
	
        This work was presented in abstract form: Hawkinson JE (2006) The novel bradykinin B1 receptor antagonist ELN441958 is anti-hyperalgesic in two primate pain models, in the Society for Neuroscience Abstract; 2006 Oct 14–18; Atlanta, GA. Society for Neuroscience, Washington, DC. This work was reviewed by the Animal Care and Use Committee of The Rockefeller University, the University of Michigan, and Elan Pharmaceuticals.

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

      
	
        doi:10.1124/jpet.107.120352.

      
	
        ABBREVIATIONS: BK, bradykinin; KD, kallidin; DABK, desArg9-bradykinin; DALBK, desArg9-Leu8-bradykinin; DAKD, desArg10-kallidin; DALKD, desArg10-Leu9-kallidin; CFA, complete Freund's adjuvant; P-gp, P-glycoprotein; CNS, central nervous system; ELN441958, 7-chloro-2-[3-(9-pyridin-4-yl-3,9-diazaspiro[5.5]undecanecarbonyl)phenyl]-2,3-dihydro-isoindol-1-one; MEM, minimum essential medium; FBS, fetal bovine serum; IL, interleukin; HBSS, Hanks' balanced salt solution; BSA, bovine serum albumin; DMSO, dimethyl sulfoxide; FLIPR, fluorometric imaging plate reader; LC/MS/MS, liquid chromatography-tandem mass spectrometry; MDCK, Madin-Darby canine kidney; MOPS, 3-(N-morpholino)-propanesulfonic acid; PK, pharmacokinetic; AUC, area under the concentration-time curve; DRG, dorsal root ganglion; desArg10HOE140, des-Arg9-d-Arg[Hyp3,Thi5,d-Tic7,Oic8]BK; SSR240612, (2R)-2-[((3R-3-(1,3-benzodioxol-5-yl)-3-[[(6-methoxy-2-naphthyl)sulfonyl]amino]propanoyl)-amino]-3-(4-[[2R,6S)-2,6-dimethylpiperidinyl]methyl]phenyl)-N-isopropyl-N-methylpropanamide hydrochloride]; LF22-0542, N-[[4-(4,5-dihydro-1H-imidazol-2-yl)phenyl]methyl-2-[2-[[(4-methoxy-2,6-dimethylphenyl)sulfonyl]methylamino]ethoxy]-N-methylacetamide fumarate.
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