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    Abstract

        Endothelium-dependent relaxations are impaired in carotid artery of  apolipoprotein E-deficient  (apoE–/–) mice. This impairment  seems to be due to increased formation of superoxide anions and inactivation  of endothelial nitric oxide (NO). In the present study, we tested hypothesis  that chronic treatment with vitamin C may prevent endothelial dysfunction by  increasing release of NO from endothelial cells. C57BL/6 and  apoE–/– mice were treated for 26  weeks with Western-type fat diet with and without 1% vitamin C. Vasomotor  function of isolated carotid arteries was studied by video dimension analyzer.  Expression of endothelial NO synthase (eNOS) and platelet-endothelial cell  adhesion molecule-1 (PECAM-1) protein were evaluated by Western blotting.  Levels of cGMP and cAMP were measured by radioimmunoassay. In  apoE–/– mice, vitamin C  significantly augmented relaxations to acetylcholine  (10–9–10–5  mol/l), but did not affect relaxations to NO donor  diethylammonium-(Z)-1-(N,N-diethylamino)  diazen-1-1,2-diolate (DEA-NONOate;  10–9–10–5  mol/l). In contrast, vitamin C reduced relaxations to acetylcholine and  DEA-NONOate in C57BL/6 mice. Interestingly, vitamin C significantly increased  basal cGMP levels in C57BL/6 mice but did not affect cGMP formation in  apoE–/–. Vitamin C treatment did  not affect expression of eNOS protein, whereas elevated expression of PECAM-1  protein in apoE–/– mice was  returned to normal level. Our findings demonstrate that chronic treatment with  vitamin C prevents endothelial dysfunction of carotid artery induced by  hypercholesterolemia. This effect seems to be mediated by preservation of NO  bioavailability in endothelial cells.
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