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ABSTRACT

Four novel neuroprotective agents (N-1 — N-4) that are active natural
antioxidants and nitric oxide synthase inhibitors were developed and investigated
for their neuroprotective properties. The radical scavenging action and nitric
oxide synthase inhibitory action were evaluated by in vitro, in vivo and in silico
methods. For radical scavenging activity, all four compounds showed an ability
to scavenge both nitric oxide in the cell culture model and 1,1-diphenyl-2-picryl
hydrazyl (DPPH) radicals in the in vitro method. At a concentration of 10 uM, N-
1, N-2 and N-4 were able to inhibit nNOS activity as shown by enzyme assay. N-
1 was the most potent inhibitor of nNOS activity with 88% inhibition, followed
by 81% for N-2 and 17% for N-4. The docking results using AutoDock3.0.5
indicated that N-1 and N-2 served as ligands bound to nNOS active sites at
GIn478, Arg481, Tyr588, Glu592 and Trp587 amino acid residues. N-1 tightly
bound to nNOS with the lowest AGying Of -10.2 kcal/mol. For protective effect
against hydrogen peroxide-induced cell damage, the four newly designed
compounds were more potent than their corresponding acids in the reduction of
cell death. The in vivo neuroprotective effect on kainic acid-induced nitric oxide
production in rat brain via microdialysis indicated that only N-1 and N-2 were
able to suppress the increased NOx (nitrite plus nitrate) level significantly when
compared with the untreated group (p value < 0.05). The overall results indicated
that all the synthesized compounds except N-3 possess two modes of actions as
radical scavengers and as nitric oxide synthase inhibitors. These compounds are
promising candidates for the treatment of neurodegenerative disorders that
involve overproduction of nitric oxide and reactive oxygen species.
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