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    Abstract

        Evidence suggests that Δ9-tetrahydrocannabinol (THC) may have antihypertensive effects and that the vasodilator effect of endocannabinoids is enhanced in rats made hypertensive by chronic NO synthase inhibition. Therefore, the aims of the present study were to investigate whether the in vitro and in vivo cardiovascular responses to THC are altered by Nω-nitro-l-arginine methyl ester (l-NAME) treatment. The vasorelaxant effects of THC were enhanced in small mesenteric arteries from l-NAME-treated rats. This enhanced response was not inhibited by cannabinoid CB1 receptor antagonism [1 μM N-(piperidin-1-yl)-5-(4-iodophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide; AM251]. Pretreating vessels with the transient receptor potential vanilloid receptor receptor agonist capsaicin at 10 μM for 1 h reduced vasorelaxation to THC to a greater extent in l-NAME-treated than control rats. Inhibition of cyclooxygenase with 10 μM indomethacin inhibited THC responses in arteries from l-NAME-treated rats but not from control rats. In conscious, chronically instrumented rats, 1 mg kg–1 i.v. THC caused a pressor effect, with vasoconstriction of the renal and mesenteric vascular beds, and hindquarters vasodilatation. Pretreatment with 3 mg kg–1 i.v. AM251 reduced the pressor and vasoconstrictor effects of THC, abolished the hindquarters vasodilatation, and revealed a bradycardic response. l-NAME-treated rats showed similar pressor and vasoconstrictor responses to THC, but with bradycardia, and reduced hindquarter vasodilatation. These data show that, in vitro, isolated arteries of l-NAME-treated rats show enhanced vasorelaxant responses to THC through an increased sensory nerve component and stimulation of prostanoids. However, in vivo, THC causes a CB1 receptor-mediated pressor effect with hindquarters vasodilatation. There was no evidence of enhanced vasodilator effects of THC in l-NAME-treated animals in vivo.

      
Footnotes
	
        S. O. is supported by a Leverhulme Trust Early Career Fellowship. Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.106.116566.

      
	
        ABBREVIATIONS: THC, Δ9-tetrahydrocannabinol; TRPV1, transient receptor potential vanilloid receptor; SHR, spontaneously hypertensive rat; NOS, nitric-oxide synthase; l-NAME, Nω-nitro-l-arginine methyl ester; G3, third-order branch of the superior mesenteric artery; U46619, 9,11-dideoxy-9α,11α-methanoepoxy prostaglandin F2α; CB, cannabinoid; AM251, N-(piperidin-1-yl)-5-(4-iodophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide; COX, cyclooxygenase; G0, superior mesenteric artery; HDAS, hemodynamics data acquisition system; ANOVA, analysis of variance; Rmax, maximal relaxant effect; WIN55212-2, (R)-(+)-[2,3-dihydro-5-methyl-3-(4-morpholinylmethyl)pyrrolo[1,2,3-de)-1,4-benzoxazin-6-yl]-1-napthalenylmethanone; ICI 118551, (±)-1-[2,3-(dihydro-7-methyl-1H-inden-4-yl)oxy]-3-[(1-methylethyl)amino]-2-butanol; HU-210, (6aR)-trans-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-6H-dibenzo[b,d]pyran-9-methanol.
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