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Creation of therapeutic and preventive strategies for neurological diseases by
low molecular weight functional molecules and compounds derived from foods
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We have previously isolated DDC from green perilla leaves as an activator of
the Nrf2-ARE pathway. Here, we showed the neuroprotective effect of DDC on PD models in vivo and in
vitro. In a 6-OHDA-induced Parkinson®s disease mouse model, intracerebral administration of DDC

suppressed the dopaminergic neuronal loss and behavioral dysfunction. In primary mesencephalic
cultures, DDC showed a protective effect against 6-OHDA-induced dopaminergic neuronal death. These
results suggest that DDC prevents dopaminergic neurons from oxidative stress.
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Fig. 1 Effect of DDC on dopaminergic neurotoxicity and behavioral
dysfunction in 6-OHDA-induced PD model mice. (A) Representative
micrographs of TH-immunoreactivity in the ventra midbrain and striatum.
6-OHDA (3 pg) was injected into the right SN of mice. DDC (1 nmol) was
pre-administered into the right SN 24 h before the 6-OHDA lesion. The left
images show the ventral midbrain, including the SN, and the right images
show the striatum. Scale bar = 1 mm. (B) Effect of DDC on the
6-OHDA-induced dopaminergic neuronal loss in the SN. (C) Effect of DDC
on the 6-OHDA-induced loss of dopaminergic nerve fibers in the striatum.
D-E: Effect of DDC on the 6-OHDA-induced asymmetrical behavior in the
methamphetamine-induced rotation test (D) and corner-turn test (E). n =
11-12. *P < 0.001 vs. the vehicle; *P < 0.05, P < 0.01, **P < 0.001 vs.
6-OHDA alone.
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Fig. 2 Identification of Nrf2-ARE activators from a chemical library. (A)
Scatter plot of ARE activity of compounds from a chemical library. n= 1.
The fold increase in luminescence, indicative of ARE activity, is plotted
against each well of the library. Dotted line shows an active cutoff level (top
10 hits). (B) Concentration-dependent effects of the top 10 active compounds
on ARE activity. n= 3. PCI2 reporter cells were treated with compounds
(10 uM) for 9 h.
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