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Abstract

The development of Parkinson's disease (PD) involves the degeneration of dopaminergic neurons caused by
oxidative stress. Accumulating clinical evidence indicates that high blood levels of uric acid, an intrinsic
antioxidative substance, are associated with reduced risk of PD. However, this hypothesis has not been confirmed
by in vivo experiments.

The present study investigated the effects of uric acid on behavioral abnormalities in the development of PD. We
used unilateral 6-hydroxydopamine (6-OHDA )-lesioned mice, which were fed on a diet with 1% uric acid and 2.5%
potassium oxonate (an uricase inhibitor) to induce hyperuricemia. A significant elevation in uric acid levels was
found in groups that were fed a high uric acid diet. The 6-OHDA-lesioned mice showed the impaired rotarod
performance and the increased apomorphine-induced contralateral rotations. These behavioral abnormalities were
significantly reversed by feeding with a uric acid diet for 1 week before and 5 weeks after surgery (subchronic
hyperuricemia). These behavioral improvements occurred in parallel with recovery of tyrosine hydroxylase protein
levels in the lesioned striatal side.

The present study with dietary hyperuricemia model mice confirms that uric acid exerts a neuroprotective effect
on dopaminergic neuronal loss, improving motor dysfunction and ameliorating PD development.
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Table.1 Baseline characteristics of the PD and non PD group

non PD PD
P-Value
721 154
sex male 349 55
female 372 99
UA (mg/dL) 5.24 + 1.52 4.75 £1.25 <0.001
=4 150 45
4-5 200 53
UA
5-6 177 35
>6 194 21
age 58.8 + 19.5 67.9 +10.5 <0.001
eGFR (mL/min) 73.5+24.3 68.9 £ 16.2 0.03




Table.2 Multivariable logistic regression analysis

(A) (B)
adj. OR (95% CI) P-value male female
UA (mg/dL) 0.77 (0.65-0.90) <0.001 adj. OR (95% CI) P-value adj. OR (95% CI) P-value
age 1.03 (1.02-1.05) <0.001 =4 ref. ref.
eGFR 1.00 (0.99-1.01) 0.809 UA 4-5 0.76 (0.30-1.95) 0.570 0.90 (0.52-1.55) 0.700
sex (ref. male) 1.29 (0.87-1.91) 0.213 (mg/dL) 56  046(0.18-1.22) 0.120 0.64 (0.33-1.25)  0.190
>6  0.35(0.13-0.91)  0.032 0.32(0.12-0.88)  0.027
age 1.02 (1.00-1.04)  0.076 1.04 (1.02-1.06) <0.001
eGFR 0.99 (0.98-1.01)  0.390 1.00 (0.99-1.02) 0.750

72 :0.32 (0.12-0.88), Table.2B)
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Fig.1 Effect of high UA diet-induced hyperuricemia.
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Fig.4 Diet containing 1.0% UA and 2.5 % potassium oxonate increased plasma UA levels.
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Fig.7 The protein levels of TH in the striatum were determined by Western blot analyses.
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