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    Abstract

        Here, we show a novel pharmacology for inhibition of human neutrophil migration by endocannabinoids, phytocannabinoids, and related compounds. The endocannabinoids virodhamine and N-arachidonoyl dopamine are potent inhibitors of N-formyl-l-methionyl-l-leucyl-l-phenylalanine-induced migration of human neutrophils, with IC50 values of 0.2 and 8.80 nM, respectively. The endocannabinoid anandamide inhibits human neutrophil migration at nanomolar concentrations in a biphasic manner. The phytocannabinoid (-)-cannabidiol is a partial agonist, being ∼40 fold more potent than (+)-cannabidiol; abnormal-cannabidiol is a full agonist. Furthermore, the abnormal-cannabidiol (CBD) analog trans-4-[3-methyl-6-(1-methylethenyl)-2-cyclohexen-1-yl]-5-methyl-1,3-benzenediol (O-1602) inhibits migration, with an IC50 value of 33 nM. This reported profile of agonist efficacy and potency parallels with the pharmacology of the novel “abnormal-cannabidiol” receptor or a related orphan G protein-coupled receptor, which are already known to modulate cell migration. Although having no effect alone, N-arachidonoyl l-serine attenuated inhibition of human neutrophil migration induced by anandamide, virodhamine, and abnormal-CBD. Our data also suggest that there is cross-talk/negative co-operativity between the cannabinoid CB2 receptor and this novel target: CB2 receptor antagonists significantly enhance the inhibition observed with anandamide and virodhamine. This study reveals that certain endogenous lipids, phytocannabinoids, and related ligands are potent inhibitors of human neutrophil migration, and it implicates a novel pharmacological target distinct from cannabinoid CB1 and CB2 receptors; this target is antagonized by the endogenous compound N-arachidonoyl l-serine. Furthermore, our findings have implications for the potential pharmacological manipulation of elements of the endocannabinoid system for the treatment of various inflammatory conditions.

      
Footnotes
	
        This study was funded by Allergan Inc., GW Pharma, and National Institutes of Health/National Institute on Drug Abuse Grant DA018244.

      
	
        ABBREVIATIONS: CB1, cannabinoid receptor 1; CB2, cannabinoid receptor 2; AEA, anandamide, N-arachidonoyl ethanolamide; 2-AG, 2-arachidonoyl glycerol; NADA, N-arachidonoyl dopamine; Δ9-THC, Δ9-tetrahydrocannabinol; CBD, cannabidiol; Abn-CBD, abnormal-cannabidiol, trans-4-[3-methyl-6-(1-methylethenyl)-2-cyclohexen-1-yl]-5-pentyl-1,3-benzenediol; O-1602, trans-4-[3-methyl-6-(1-methylethenyl)-2-cyclohexen-1-yl]-5-methyl-1,3-benzenediol; LPI, lysophosphatidylinositol; PMN, polymorphonuclear neutrophil; PBS, phosphate-buffered saline; fMLP, N-formyl-methionine-leucine-phenylalanine; DMSO, dimethyl sulfoxide; ANOVA, analysis of variance; CP55940, 5-(1,1-dimethylheptyl)-2-(5-hydroxy-2-(3-hydroxypropyl)cyclohexyl)phenol; JWH-133, 1,1-dimethylbutyl-1-deoxy-Δ9-tetrahydrocannabinol; LTB4, Leukotriene B4; PEA, palmitoylethanolamide; ARA-S, N-arachidonoyl-l-serine; SR 141716A, N-(piperidin-1-yl)-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboximide hydrochloride; CPZ, capsazepine, N-[2-(4-chlorophenyl)ethyl]-1,3,4,5-tetrahydro-7,8-dihydroxy-2H-2-benzazepine-2-carbothioamide; AM630, [6-iodo-2-methyl-1-(2-morpholin-4-ylethyl)indol-3-yl]-(4-methoxyphenyl)methanone; JWH-015, (2-methyl-1-propyl-1H-indol-3-yl)-1-naphthalenylmethanone; SR144528, 5-(4-chloro-3-methylphenyl)-1-[(4-methylphenyl)methyl]-N-[(1S,4R,6S)-1,5,5-trimethyl-6-bicyclo-[2.2.1]heptanyl]pyrazole-3-carboxamide.
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