Role of DHA metabolites in protective effects of DHA supplementation in the
brains of rotenone-induced rat models of Parkinson’s disease

Introduction

Ami Oguro and Yasuhiro Ishihara

Program of Biomedical Science, Graduate School of Integrated Sciences for Life, Hiroshima University

(3 Effects of DHA and sEH inhibitor supplementation on motor dysfunction and loss of
tyrosine hydroxylase (TH) expression in rotenone-induced rat models of Parkinson’s disease.
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(2 mRNA expression of EDP-producing P450s and sEH in
the rat brain region

07 CYP2A1

06
05
04
03
02
0.1

0

Lipids were extracted by HLB cartridges from the rat brain, and EDPs (A), DHDPs (B) and DHA (C) were quantified by UPLC-
tandem quadrupole mass spectrometer with MRM mode.

DHA supplementation increased the amount of 19,20-DHDP and 16,17-DHDP in the
brain, although the amount of DHA and EDPs did not change.

(6) DHDPs induced antioxidant enzymes in PC12 cells
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(A and B) Rat pheochromocytoma cell line (PC12) cells were treated with 100 nM DHDPs for 6 h, and the mRNA levels of sod1

(A) and catalase (B) were analyzed by real-time PCR. (C) Cells were treated with 100 nM DHDPs for 4 h, and the Nrf2 protein
levels were analyzed by western blotting.

mMRNA levels of EDP-producing P450s and sEH in the rat brain region were analyzed by real-
time PCR. The mRNA expression levels were normalized to the expression of histone.

The mRNA expression of EDP-producing P450s, except for CYP2E1, was detected
in the striatum. sEH mRNA was broadly expressed in each region of the brain.

Conclusions

The present study showed that DHA metabolites (19,20-DHDP produced
by P450s and sEH) have an important role in the beneficial effects of DHA
supplementation in the brains of rat models of Parkinson’s disease. 19,20-
DHDP will reduce oxidative stress by induction of Nrf2-regulating
antioxidant genes in neuronal cells.

At present, a clinical trial indicated that treatment with DHA is a valuable
potential tool in the management of Parkinson’s disease. The present study

P450- and sEH-mediated production of 19,20-DHDP will contribute to the induction of

antioxidant enzymes by supplementation with DHA.
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