Suivi longitudinal de l'angiogenèse induite par des cellules souches mésenchymateuses pulpaires : apport de l'imagerie
Longitudinal follow-up of angiogenesis induced by pulp mesenchymal stem cells: contribution of imaging
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ABSTRACT

Tissue engineering strategies based on implanting cellularized biomaterials are promising therapeutic approaches for the reconstruction of large tissue defects. A major hurdle for reliable establishment of such therapeutic approach is the lack of rapid blood perfusion of tissue construct to provide oxygen and nutrients. Numerous sources of mesenchymal stem cells (MSC) displaying angiogenic potential have been characterized over the last years, including the adult dental pulp, and hypoxia has been shown to be an enhancer of this potential mainly through the induction of VEGF. The present study aimed at identifying additional key factors responsible for the angiogenic capacity of dental pulp stem cells (DPSC) derived from deciduous teeth (SHED), at characterizing the mechanisms involved, and at identifying stimuli able to enhance this angiogenic capacity. First, we demonstrated that SHED released HGF together with VEGF and that both cytokines were responsible for high level of capillary formation in vitro in 3D co-culture angiogenesis assays. Second, we showed that FGF-2 and hypoxia i) were major regulators of HGF and VEGF secretion, ii) enhanced SHED angiogenic potential, and iii) increased the fraction of Stro-1+/CD146+ progenitor cells. We then showed that priming DPSC with either hypoxia or FGF-2 dramatically improved vascularization of tissue constructs in vivo when implanted subcutaneously in mice when compared with non-primed controls, and that this effect was significantly increased in FGF-2 primed constructs when compared to hypoxic ones. Altogether, these data demonstrated that FGF-2 priming enhanced DPSC angiogenic potential, introducing the interest of such approach for MSC-based tissue engineering therapeutics.

