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HOW TO MAXIMIZE THE BENEFIT OF THE 17-BETA-ESTRADIOL IN VASCULAR HEALING?
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The vascular healing process after an angioplasty involves inhibition of smooth muscle cells proliferation and recovery of endothelium integrity. 17-beta-Estradiol (17bE) was shown in vascular injury models to reduce neointima formation and to favor the reendothelialization process, pro-healing effects believed to involve an increased mobilization and incorporation of bone marrow-derived cells (BMDC). 

To better understand this mechanism, we investigated the actions of 17bE on BMDC and circulating progenitor cells (cPCs). Natural fluctuations in subpopulations of cPC during women’s menstrual cycle, modulation of gene expression of factors involved in biological processes of BMDC and decreased toxicity of anti-proliferative drugs were identified.

Flow cytometry analysis of cPCs showed that in women, the number of CD133+CD34-, CD133+CD34+ cPCs and CD133+CD34+VEGF-R2+ endothelial progenitors cells (EPCs) fluctuated throughout the cycle in synchronization with levels of 17bE. Secondly, exposure to a physiological dose of 17bE modulated by over 1.5 fold the expression of 199 genes in mouse BM c-kit+ stem cells (SC) and 283 genes in CD44+ cells including key factors implicated in the adhesion, migration and signaling of the SC niche. We showed that 17bE increased by 32-34% the survival rate of BMDC when rapamycine or paclitaxel, drugs which delay the vascular reendothelialization process, were combined with 17bE (10-10M).

Our results demonstrate that estrogen benefits on vascular healing involve BMDC other than EPCs, cells influenced at the level of the functional organization of the SC niche by physiologic levels of 17bE. Moreover, 17bE protect BMDC from deleterious effects of anti-proliferative drugs used in drug-eluting stents.







































































































