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Neurodegenerative diseases are illnesses associated with high morbidity and
mortality with few, or no effective, options available for their treatment. The direct cause
of neuronal cell loss has not been clearly understood. In addition, the neuroprotective
effect of melatonin has been observed both in vivo and in vitro. The objective of this
research, therefore, was to better understand the cellular mechanisms of neuronal cell
degeneration induced via oxidative stress and neurotoxin. Taken together, the protective
roles of melatonin on this cell death have also been studied. In the present study, the
effect of melatonin on hydrogen peroxide (H,O,) and 1-methyl, 4-phenyl, pyridinium ion
(MPP+) induced neuronal cell degeneration in human dopaminergic neuroblastoma
cultured cells were investigated. The results showed that H,O, significantly decreased
cell viability and melatonin reversed the toxic effects of H,O,. An inhibition of caspase

enzyme activity by Ac-DEVD-CHO, a caspase-3 inhibitor, significantly increased cell
viability in H,O,-treated cells. The phosphorylation of transcription factors, nuclear factor
kappa B (NF-KB) was increased in H,O,-treated cells and this effect was abolished by
melatonin. Translocation of phosphorylated NF-KB to perinuclear and nuclear sites,
estimated using immunoffuorescence, occurred to a greater extent in H,O,-treated cells
than in untreated control cells and again this effect was abolished by melatonin. In
addition, induction of Bcl-2 and Bax proteins was demonstrated in SH-SY5Y cultured
cells treated with H,O,, whereas the induction of Bax but not Bcl-2 was diminished by
melatonin. Accordingly, MPP significantly decreased cell viability. By contrast, an
induction of phosphorylation of c-Jun, activation of caspase-3 enzyme activity, clevage
of DNA fragmentation factors 45 and DNA fragmentation were observed in MPP -
treated SK-N-SH cultured cells. In order to elaborate the functional significance of
melatonin in cerebral blood vessels, H,O,-induced induction in endothelial nitric oxide
synthase (eNOS) protein level and phosphorylation of calcium/calmodulin-dependent
protein kinase Il (CaMKIl) were demonstrated in the bovine isolated cerebral arteries
with these effect being abolished by melatonin. These results demonstrate the cellular
mechanisms of neuronal degeneration induced via NF-kB, c-Jun-N-terminal kinases,
CaMKIil and caspase-dependent signaling, and the potential role of melatonin on
protection of neuronal cell death induced by oxidative stress and neurotoxin.
Furthermore, the regulatory role of melatonin in physiology of the cerebral vessels was
also demonstrated. In light of these finding, it is possible that the neuroprotective effect
of melatonin, may offer a means of treating neuronal degeneration and disease.





