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Abstract: The vasorelaxant actions and blood pressure lowering of the @2-adrenoceptor agonists ( 2;-AAs)
clonidine and xylazine were investigated in rat isolated aortic rings and anesthesized rats. Both clonidine
and xylazine produced a concentration-dependent inhibition of the sustained contraction induced by
norepinephrine (NE), but not by KCl. NE-induced contractions were attenuated partly by nifedipine or
verapamil, voltage dependent Ca” channel blockers. These Ca”" chamnel blockers-resistant contractions were
abolished by clonidine or xylazme Inhibitory effects of @ »-AAs on contractions could be reversed by
ryanodine, an intracellular Ca®* transport blocker, and tetrabutylammonium (TBA), a Ca” activated K'
channel blocker, but not by nifedipine, glibenclamide or removal of extracellular Ca’* and endothelium.
Moreover, @ -AAs  produced relaxation in NE-precontracted isolated intact aortic rings in a
concentration-dependent manner, but not in KCl-precontracted rings. The relaxant effects of ¢ »-AAs were
inhibited by ryanodine and TBA, but not by nifedipine, glibenclamide, N (G)-nitro-L-arginine (I-NNA),
N(omega)-nitro-L-arginine methyl ester (L-NAME), aminoguanidine (AG), 2-nitro-4-carboxyphenyl N,N-
diphenylcarbamate (NCDC), lithium sulfate, staurosporine or removal of extracellular Ca®* and endothelium.
In vivo, infusion of xylazine elicited significant decrcase in arterial blood pressure. This xylazine-
lowered blood pressure was completely inhibited by the intravenous injection of TBA, but not by the
intravenous injection of glibenclamide, L-NNA, L-NAME, AG, nifedipine, lithium sulfate or saponin..
These findings showed that the receptor-mediated and « -adrenoceptor A-stimulated endothelium-
mdependent vasorelaxant effect may be explained by decreasing intracellular Ca™ release and activation of
Ca™*-activated K™ channels, which may contribute to the hypotensive effects of ¢ »-AAs in rats.
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Fig. 1. Concentration-dependent inhibition of 0.2 1M norepinephrine (NE, A)-induced maximum contraction by clonidine
or xylazine and effects of xylazine on 70 mM KCl (B)-induced contraction in endotheliunrintact (+E) rat aortic single rings.
Data are expressed as inhibition (%) of NE or KCl-induced maximum contraction and represent the means =SD; n=5~6.
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Fig. 2. Effects of 10 #M clonidine (A) or 10 1M xylazine (B) on NE- (A) or phenylephrine (PE, B)-induced contraction
in the absence and presence of 10 x«M ryanodine, 1 mM TBA, 100 M glibenclamide, 0.5 1M nifedipine, extracellular
Ca%* or endothelium. Data are expressed as the percentage of the maximum response to NE or PE and represent the means
+SD. "p<0.01 compared with control (+clonidine or +xylazine); n=35.
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Fig. 3. Effects of a>-adrenoceptor agonists (A, 3 ©M clonidine; B, 3 «M xylazine) andfor Ca” channel blockers (1 «M
nifedipine, 5 zM verapamil) on the 0.1 M NE-induced contraction in +E rings. Data are expressed as the percentage of the
maximum response to NE and represent the means=-SD. *p<0.01 compared with control (+nifedipine or +verapamil); n=4-~5.
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Fig. 4. Typical tracings (A) and the data summary (B) of the relaxant effects of clonidine and xylazine concentration on 3 1M
NE- (A) or 70 mM KCl (B)-precontracted +E rings. Concentrations of clonidine and xylazine were added directly to the
perfusate. B: each point represents means £SD expressed as tension (mg) of clonidine- or xylazine- induced relaxation; n=4.
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Fig. 5. Effects of ryanodine and tetrabutylammonium (TBA) on the relaxation by clonidine or xylazine in +E rings. A
relaxant effect of clonidine and inhibitory effect of ryanodine on the clonidine-induced relaxation. B: data summary of the
effects of 5 M ryanodine and | mM TBA on the relaxation by 10 M clonidine or 10 M xylazine. Each bar
represents means £SD expressed as tension (mg). *p<0.05, **p<0.01 compared with -ryanodine or -TBA; n=5-6.
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Fig. 6. Effects of chemicals, removal of extracellular Ca®™ and endothelium denudation (-E) on the relaxation by clonidine
ot xylazine in +E rings. A: relaxant effect of 10 #M xylazine in the absence and presence of 500 M aminoguanidine
(AG). B: data summary of the effects of GLC (100 M, glibenclamide), L-NNA (10 M), L-NAME (100 ;2M), AG
(500 M), NIF (0.5 «M, nifedipine), removal of extracellular Ca™ (0 mM Ca™) and -E on the relaxation by 10 «M
clonidine or 10 M xylazine. Each bar represents means =SD expressed as tension (mg), n=4~35.
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Fig. 7. Typical tracings (A) and the data summary (B) of the effects of phospholipase C inhibitor (100 xM NCDC),
inositol monophosphatase inhibitor (50 ¢ M lithium) and protein kinase C inhibitor (1 M staurosporine) on the relaxation
by clonidine or xylazine in NE-precontracted +E rings. Each bar represents means =SD expressed as tension (mg); n=5.
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Fig. 8. Typical tracing (A) and the data summary (B) of the effects of TBA (15 mg/kg), glibenclamide (GLC, 5 mg/kg),
L-NNA (3 mg/kg), L-NAME (5 mg/kg), aminoguanidine (AG, 10 mg/kg), methylene blue (MB, 15 mg/kg), nifedipine
(NIF, 150 pg/kg), lithium (Li, 15 mg/kg) and saponin (SP, 15 mg/kg) on the xylazine (Cont, 500 . g/kg)-induced
decrease in femoral mean arterial blood pressure (MAP) in anesthetized rats. Each bar represents means*:SD expressed as
mmHg of decrements of MAP. "p<0.001 compared with CON; n=6-21,
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