Graphic abstract: Intravenous MSC administration immediately after repeated TBI onset ameliorated TBI-induced visual dysfunction, retinopathy, and neurological disorders in rats. In vitro results further confirmed that stretch injury caused reduced cell viability, neuronal apoptosis and autophagy, mitochondrial distress, increased intracellular radical oxygen species contents, and decreased -catenin expression in cultured R28 cells. Coculturing the MSC with the stretch injured R28 cells, in addition to inducing increased insulin-like growth factor-binding protein (IGFBP)-4, IGFBP-6, vascular endothelial-derived growth factor (VEGF), and hepatocyte growth factor (HGF) and their associated receptors (including IGF-1R and VEGFR2, but not C-Met) expression, as well as reversed the cell death, mitochondrial distress, oxidative stress, and decreased -catenin expression. Our in vivo and in vitro data indicate that MSC might ameliorate visual dysfunction in rats with neurotrauma via broad normalization of retinal -catenin coupled with IGFBP and VEGF signaling pathways.
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