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Vascular remodeling due to smooth muscle cell (SMC) proliferation and neointima formation is a major medical challenge in cardiovascular intervention. However, anti-neointima drugs often indistinguishably block re-endothelialization, an essential step for successful vascular repair, because of their nonspecific effects on endothelial cells (ECs). Using both rat balloon injury and mouse wire injury models, we identified CTP synthase 1 (CTPS1) as a novel target for developing better therapeutics for treating proliferative vascular disorders. CTPS1 was induced in proliferating SMCs in vitro and neointima SMCs in vivo. Blockade of CTPS1 expression by small hairpin RNA or activity by cyclopentenyl cytosine suppressed SMC proliferation and neointima formation. Surprisingly, cyclopentenyl cytosine had much less effect on EC proliferation. Of importance, blockade of CTPS1 in vivo sustained the re-endothelialization due to an induction of CTP synthesis salvage pathway enzymes nucleoside-diphosphate kinase A and B in ECs. Diphosphate kinase B seemed to preserve EC proliferation by using extracellular cytidine to synthesize CTP. Indeed, blockade of both CTPS1 and diphosphate kinase B suppressed EC proliferation in vitro and the re-endothelialization in vivo. Our study uncovered a fundamental difference in CTP biosynthesis between SMCs and ECs during vascular remodeling, which provides a novel strategy by using cyclopentenyl cytosine or other CTPS1 inhibitors to selectively block SMC proliferation without disturbing or even promoting re-endothelialization for effective vascular repair after injury.

