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Abstract

Melatonin, the neurohormone secreted from pineal gland plays the important
role on central nervous system including neuroprotection and oxidative stress
inhibition. Recently, researchers find that it can stimulate embryonic neurogenesis.
This study attempted to determine the effect of melatonin on neural stem/progenitor
cells (NS/PCs) derived from hippocampus of adult rats. NS/PC proliferation and
neuronal differentiation abilities were examined. Adult hippocampal NS/PCs were
cultured by medium switch method. Afterward, these cells were divided into
neurospheres. Immunofluorescense method result revealed nestin positive cells in the
neurosphere. This specific protein find in NS/PCs. Then NS/PCs were tested for effect
of different concentration of melatonin (0.001 nM, 0.1 nM, 10 nM, 1uM and 100 pM)
on cytotoxicity by MTT reduction assay. The result demonstrated that 1 uM
melatonin significantly increased percentage of cell viability when compared with
control. Fifty nM, 1uM and 50 pM melatonin concentrations were used for
proliferation testing by neurosphere forming assay. Neurosphere numbers were

counted directly. The result showed that NS/PC group that received 1 uM melatonin
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could significantly increase neurosphere numbers (compared with control). In order to
determine wether melatonin stimulates NS/PC proliferation via melatonin (MT)
receptor. Luzindole (MT receptor antagonist) and melatonin were applied in
neurosphere forming assay. Four study groups were divided into NS/PCs exposed to 1
UM melatonin, combinations of 1 pM melatonin and 1 pM luzindole, and 1 uM
luzindole. NS/PCs exposed to 1 puM melatonin could significantly increased
neurosphere numbers (compared with control) and NS/PCs exposed to the
combination of 1 pM melatonin and 1 pM luzindole patially reversed the effect of
melatonin in increase numbers of neurosphere. Furthermore 1 pM melatonin
increased the size of neurospheres. Neuronal differentiation ability of NS/PCs in
differentiation medium (serum medium) maintenance were underwent
immunofluorescense method for Tujl positive neuron counting. The result showed
that 1 pM melatonin significantly increased Tujl positive neuron numbers when
compared with control. Therefore, melatonin stimulates adult hippocampal NS/PC

behavior including NS/PC proliferation via MT receptor and neuronal differentiation.



