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Background: Tetrahydrobiopterin (BH4) is an essential cofactor for endothelial nitric oxide synthase (eNOS).  A deficiency of BH4 leads to production of superoxide instead of NO by uncoupled eNOS in deoxycorticosterone acetate (DOCA)-salt hypertension.  This study tested the hypothesis that gene transfer of human GTP cyclohydrolase I (GTPCH I), the rate-limiting enzyme for de novo BH4 synthesis, reverses BH4 deficiency and endothelial dysfunction in DOCA-salt rats.  Methods: Carotid arteries from DOCA-salt and sham rats were transduced ex vivo with human GTPCH I or beta-galactosidase (LacZ) reporter genes via adenoviral vectors.  GTPCH I enzymatic activities and BH4 levels were determined by HPLC 24 hrs later.  Arterial superoxide and endothelial function were also measured.  Results: There were significantly increased arterial superoxide and decreased BH4 levels (3.2¡À0.4 vs.5.7¡À0.6 pmol/mg protein) and GTPCH I activities (4.6¡À0.5 vs. 6.0¡À0.7 pmol/hr/mg protein, n=5, p<0.05) in DOCA-salt compared to sham rats.  Treatment of arteries of DOCA-salt rats with the selective ETA receptor antagonist ABT-627 or NADPH oxidase inhibitor apocynin abolished superoxide and restored BH4 levels.  Endothelium-dependent relaxation was reduced in arteries of DOCA-salt rats.  Gene transfer of GTPCH I restored arterial GTPCH I activities (4.0¡À0.5 vs. 8.3¡À0.98 pmol/hr/mg protein) and BH4 levels (3.2¡À0.4 vs.7.6¡À0.5 pmol/mg protein, n=5, p<0.01), resulting in reduced superoxide levels and improved endothelium-dependent relaxation in DOCA-salt rats.  Conclusions: These results indicate that gene transfer of human GTPCH I reverses the BH4 deficiency and endothelial dysfunction induced by an ETA/NADPH oxidase/superoxide pathway in low renin hypertension.

