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Objective: Mesenchymal stem/stromal cells derived from human term placentas
(PMSCs) are novel therapeutic agents and more topical than ever. Here we
evaluated the effects of three types of PMSCs on wound healing in an in vivo
mouse model: amnion-derived MSCs (AMSCs), blood vessel-derived MSCs (BV-
MSCs) from the chorionic plate and Wharton's jelly-derived MSCs (WJ-MSCs)
from the umbilical cord.

Methods: We topically applied PMSCs onto skin wounds in mice using the dermal
substitute Matriderm® as carrier and evaluated wound healing parameters. In
addition, we investigated the effects of all PMSC types under co-application with
placental endothelial cells (PLECs). After eight days, we compared the percentage
of wound closure and the angiogenic potential between all groups.

Results: AMSCs, BV-MSCs and WJ-MSCs significantly induced a faster healing
and a higher number of blood vessels in the wound as compared to controls
(Matriderm®-alone). PLECs did not further improve the advantageous effects of
PMSC-treatment. Quantitative data and 3D analysis by high resolution episcopic
microscopy confirmed a lower density of vessels in Matriderm®/PMSCs/PLECs
co-application compared to Matriderm®/PMSCs treatment.

Conclusion: Results indicate that all three PMSC types exert similar beneficial
effects on wound closure and neovascularization in our mouse model.

Practice: Using Matriderm® as carrier for PMSCs propagates rapid cell migration
towards the wound area that allows a fast and clinically practicable method for
stem cell application.

Implications: These promising effects warrant further investigationin clinical trials.
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