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Background: Bone marrow mesenchymal stem cell (MSC) modalities are becoming increasingly realistic therapies for myocardial healing and protection. Cytoprotective paracrine factors may play an important role in stem cell mediated myocardial repair, and therapies which maximize these protective factors may have an important therapeutic benefit. In this regard, it remains unknown whether TNF or hypoxic preconditioning affects stem cell growth factor potency. We hypothesize that TNF preconditioning of human MSCs increases MSC production of VEGF and FGF2 to a greater degree than hypoxic preconditioning.
Methods: Human MSCs were cultured, and divided into conditioning groups (triplicates): 1) unconditioned; 2) TNF (50 ng/ml) preconditioned MSCs; 3) hypoxia (1.0%) preconditioned MSCs. 24 h later (late preconditioning protocol) MSCs were subsequently exposed to:1) no intervention; 2) TNF (50ng/ml); 3) LPS (200ng/ml); or 4) hypoxia (1.0%). MSC activation determined by measuring supernatants for VEGF and FGF2 (ELISA). Data reported as mean+/-SEM, p<0.05, Student’s T-test.
Results: TNF, LPS, and hypoxia significantly increased unconditioned MSC production of VEGF and FGF2. TNF preconditioned MSCs demonstrated increased basal VEGF(563+/-54pg/ml) and FGF2(7.4+/-1.5pg/ml) compared to hypoxia preconditioned MSCs(228+/-14pg/ml VEGF) and unconditioned MSCs (345+/-29pg/ml VEGF, 0.9+/-1.7pg/ml FGF2). Similarly, TNF preconditioned MSCs demonstrated increased stimulated (TNF or LPS) VEGF and FGF2 compared to hypoxia preconditioned or unconditioned MSCs. 
Conclusions: TNF preconditioning is superior to hypoxic preconditioning of human MSCs with regards to stimulated VEGF and FGF2 production. Ex vivo MSC modification may be an important strategy to improve MSC mediated angiogenic paracrine protection in myocardial repair.

