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Neurotransplantation of embryonic neural stem cells (NSC) is new and promising strategy for treatment of neurogenerative diseases, including brain hypoxia. However use of human embryonic donor tissue creates numerous ethical problems and investigation of alternative sources of stem cells from adult human tissues is important. One of the known alternatives is human bone-marrow derived multipotent mesenchymal stromal cells (MMSC). The aim of the present study was to compare the effects of neurotransplantation of human NSC and MMSK cells on the rat behavior and brain state after acute hypoxia. Our objectives were 1) to compare development of defensive conditioned reflex in rats with hypoxia and transplants of NSC or MMSK in striatum in comparison with control rats with hypoxia only, with hypoxia and shame operation and without hypoxia; 2) to compare the morpho-functional state of neurons in the neocortex of contralateral nonoperated brain hemisphere in the same groups and 3) to examine changes in cell population (NSC and MMSC) in the neurotransplants (in vivo) compared to cells cultured in vitro using immunohistochemical analysis. 
It was shown that development of two-way avoidance defensive conditioning in a shuttle box improved in rats-recipients with NSC, but not MMSC compared to control. Both the transplants of MCK and transplants of MMSK exert the neuroprotective influence on the rat brain. NSC both in vitro (before transplantation) and in vivo (at 27 day after transplantation) gave rise to all neural cell types: stem cells, precursors of neurons and glia, neurons and glial cells. MMSC population in vitro and in vivo (at 10 day after transplantation) consisted of the fibroblast-like cells, which were eliminated by day 20 after transplantation and were surrounded by reactive glia. We suggested that effects of NSC may be connected with their good survival and potential to differentiate into neurons and with trophic influence on the brain of recipient, whereas MMSC only have possible positive trophic effect at early stages after transplantation. 
