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Abstract .

Melatonin is & hormone regulates different physiological functions, including circadian rhythm, pubertal
development and seasonal adaptation. Besides its physiological activities, melatonin is also able to reduce tissue
injury by decreasing oxidative damage and stimulate cytokines secretion. Increasing evidences purpose that
melatonin might be a promising agent in the context of neurogenesis as well. Melatonin modulated proliferative
activity in dentate gyrus of early postnatal rat and also influenced proliferation and differentiation of embryonic
neural stem cells. Recently, the evidence has shown that treatment of melatonin can increase proliferation of neural
stem cells from subventricular zone (SVZ). This study suggested that melatonin modulates the proliferation of
precursor cells via membrane melatonin receptors.

In the last few years several studies in regenerative medicine have shown that administration of stem cells
enhance structural and functional recovery of injured organ. On the basis of these results it becomes evident that
strategies to increase the number of progenitor cells and the concentration of secreted cytokines within the injured
area would significantly improve the beneficial effects of cell therapy. Neural progenitor cells have the promising
potential to be used in cell therapy for neurodegenerative disorders such as Parkinson's disease and Alzheimer's
disease as well as other neurological disorders including spinal cord injuries. Maintenance and expansion of neural
progenitor cells are important factors which necessary to provide sufficient amount of cells for therapeutic approach.
The others promising source of neural progenitor cells can be obtained from human pluripotent stem cells {hPSC)
by a step-wise differentiation procedure. Unfortunately, the neural progenitor cells derived from hPSC have limited
self-renewal capacity and cannot be everlastingly maintain in stemness stage in culture. Together with transferring
the neural progenitor cells to therapeutic application, the major obstacle in transplantation study is the extremely
low number of survival grafted cells. We evaluated whether melatonin administration would influence the cell growth
of the hPSC NT2/D1 cells. For this purpose, the proliferation of cells that received melatonin once was determined
over a time-course 72 h. Treating NT2/D1 lines with increasing concentrations of melatonin, ranging from 0.01 to
10 [JM has shown to promote cell proliferation as a dose dependent manner. The melatonin receptor 1A was
upregulated especially at 16 days after melatonin administration. The treatment of 1 OM melatonin decrease
proteins of Notch signaling signaling cascade Hes, Hay1 and Hay2. Interestingly, in melatonin treated NT2/D1 was
significantly shown decreasing the neural regulated gene PAX6 and also the level of O-ll1-tubulin. Finally, GFAP
gene level was fluctuating expressed along the period of RA treatment. Melatonin seem to initially upregulate the
level of GFAP at the beginning week of administration. Administration of melatonin into spinal cord injury moedel
revealed significantly axonal sprouting through the glial scar lesion. The study on human stem cells is a mandatory
initial step in the road to produce realistic new alternative therapies. An achievement from this study should pave

the path to move into trials closer to patient applications.
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