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IMPROVED CELL SURVIVAL AND PARACRINE CAPACITY OF HUMAN EMBRYONIC STEM CELLS-DERIVED MESENCHYMAL STEM CELLS PROMOTES THERAPEUTIC POTENTIAL FOR PULMONARY ARTERIAL HYPERTENSION  
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Although transplantation of adult bone marrow mesenchymal stem cells (BM-MSCs) holds promise in the treatment for pulmonary arterial hypertension (PAH), the poor survival and differentiation potential of adult BM-MSCs has limited their therapeutic efficiency. Here we report therapeutic potential of human embryonic stem cell-derived MSCs ( hESC-MSCs)  and compare to adult BM-MSCs in the treatment for PAH in an animal model. One week following monocrotaline (MCT)-induced PAH, mice were randomly assigned to receive phosphate-buffered saline (MCT group); 3.0x106 human BM-derived MSCs (BM-MSCs group) or 3.0x106 hESC-derived MSCs (hESC-MSCs group,) via tail vein injection. Compared with the BM-MSC and MCT group at 3-weeks post-transplantation, right ventricular systolic pressure (RVSP), degree of RV hypertrophy, and medial wall thickening of the pulmonary arteries were lower, and pulmonary capillary density was higher in the hESC-MSC group (all P<0.05). At 1-week post- transplantation, the number of survival cells in the lungs was significantly higher in the hESC-MSC group than the BM-MSC group (all P<0.01). At 3-weeks post-transplantation, implanted BM-MSCs were undetectable whereas hESC-MSCs were not only engrafted in injured pulmonary arteries, but also undergone endothelial differentiation. In addition, protein profiling of hESC-MSC- and BM-MSC-conditioned medium revealed a differential paracrine capacity. Classification of these factors into bioprocesses disclosed hESC-MSCs secreted-factors were preferentially involved in early embryonic development and tissue differentiation including blood vessel morphogenesis. We conclude improved cell survival and paracrine capacity of hESC-MSCs are superior to BM-MSCs as a cellular therapy for pulmonary arterial hypertension.  

