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Abstract

Parkinson's disease (PD) is the second most common multifactorial
neurodegenerative disease worldwide, leaving behind only Alzheimer's
disease. PD is mainly a result of dopamine deficiency caused by death
of dopaminergic neurons. Recent studies point to the importance of
oxidative stress in the onset and development of PD, which is caused by
an imbalance between the antioxidant capacity and the production of
reactive oxygen species (ROS) by autoxidation and monoamine oxidase
(MAO)-mediated metabolism of dopamine. The pharmacotherapy of PD
is based on the use of different substances in order to increase the
amount of dopamine and to control the oxidative stress at dopaminergic
neuron level, focusing on the restore of mitochondrial activity, induction
of endogenous antioxidants including glutathione (GSH) and inhibition of
a-synuclein toxicity. Some natural products (NP), such as curcumin (1) and
resveratrol (2), have been reported to increase GSH as well as to inhibit
the toxicity mediated by neurotoxin 6-hydroxydopamine (6-OHDA),
MAO-B and a-synuclein. The use of NP as inspiration for the design of
new biologically active compounds is a well-known way to obtain
innovative drug candidate prototypes. In this study we used molecular
hybridization (figure 1) in the design of a novel series of curcumin-
resveratrol-like hybrid compounds, leading to 28 new compounds that
were evaluated for antioxidant and neuroprotective activity. Among
these compounds, a lead compound showed the highest antioxidant
activity against DPPH radical (ECso, 0.93 uM) and ROS formation
evoked by t-BOOH (ECso, 0.62 pM) in dopaminergic cells. The lead
compound also recorded the ability to increase the intracellular GSH
level and the resistance of dopaminergic cells against 6-OHDA. Further
studies are ongoing to characterize the potential multi-target profile of
this compound such as its ability to inhibit the a-synuclein aggregation
and MAO activity.
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Figure 1. lllustrative scheme of the design of the new series of curcumin-
resveratrol hybrid compounds
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