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Background: Luminal endothelial integrity and rate of reendothelialization are critical factors in the formation of neointima after arterial injury. VEGF, a potent endothelial mitogen, has been advocated for treating post-angioplasty intimal hyperplasia. A soluble, chimeric VEGF-receptor (VEGF-Trap) has been shown to inhibit endothelial cell proliferation and angiogenesis. To determine the role of VEGF in arterial repair we overexpressed both VEGF and VEGF-Trap in a mouse model of arterial injury.  Methods: Four groups of C57/BL6 mice underwent denudating endothelial injury one day after systemic injection of recombinant adenovirus expressing (1) VEGF, (2) VEGF-Trap, (3) VEGF plus VEGF-Trap, or (4) control adenovirus. Results: Circulating transgene levels were significantly elevated 2 and 4 weeks after gene delivery and arterial injury. VEGF treatment significantly accelerated reendothelialization and luminal endothelial cell proliferation (P<0.05) subsequently resulting in decreased neointima area compared to controls (P<0.01). Co-treatment with VEGF and VEGF-Trap eliminated circulating VEGF and completely abrogated the effect of VEGF on reendothelialization and neointima formation. Interestingly, selective removal of endogenous VEGF by VEGF-Trap overexpression alone also led to strong inhibition of reendothelialization at 2 weeks (P<0.01) and increased neointima formation at 4 weeks (P<0.01) compared to controls. Conclusions: VEGF overexpression accelerated endothelial repair and inhibited neointima formation after arterial injury.  Conversely, sequestration of exogenous and/or endogenous VEGF by VEGF-Trap inhibited reendothelialization and dramatically increased neointima size. This emphasizes not only the therapeutic potential of VEGF but also the critical role of physiological VEGF levels and the VEGF pathway in vascular repair via maintenance of luminal endothelial integrity. 

