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Serum Uric Acid Level according to the Severity of White Matter
Changes in Alzheimer’s Disease
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Background: Uric acid (UA) is now recognized as a natural antioxidant that has neuroprotec-
tive properties. While it has beneficial properties, it may directly induce inflammation and vas-
cular events such as atherosclerosis and stroke. In this study, we examined the relation between
serum UA level and the burden of hyperintense signals of the cerebral white matter (WM) on
Fluid attenuated inversion recovery (FLAIR) in Alzheimer’s disease (AD). Methods: The partici-
pants in this study consisted of 71 healthy controls and 129 patients with AD. To assess WM
ischemic changes in AD patients, deep white matter (DWM) and periventricular white matter
(PVWM) changes were scored as separately, and then their sums were also rated. UA levels
were compared between a control and AD group. By using analysis of covariance, we investi-
gated the difference of UA level depending on the clinical WM rating scale. The correlation
between WM changes and UA levels was also analyzed. Results: There was significant differ-
ence in UA level between the control and AD group (5.59+1.15 mg/dL vs. 4.67 +1.16 mg/dL;
p=0.001). However, within AD patients, there were no significant differences in UA levels accord-
ing to the severity of WM changes (4.57+1.22 mg/dL, 4.74+1.03 mg/dL, 4.37+1.39 mg/dL
for DWM scores 1,2,3; p=0.28, 458+ 1.24 mg/dL, 4.56+1.05 mg/dL, 4.91+1.15 mg/dL for
PVWM scores 1,2,3; p=0.33 and 4.60+1.20 mg/dL, 4.74+1.06 mg/dL, 4.33+1.40 mg/dL for
clinical WM rating scales 1,2,3; p=0.29). There was no correlation between the score of Korean
version mini-mental status examination and uric acid. Conclusions: The serum UA was decrea-
sed in the AD patients regardless of WM rating scores, compared with healthy controls. How-
ever, based on the result that showed no difference according to the severity of WM change, it
should be considered several possible explanations. These suggest that there is seldom rela-
tionship between UA and the burden of WM in AD, although the oxidative injuries play an impor-
tant role in the pathogenesis of AD.
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Table 1. Clinical white matter rating based on CRCD D-Table

Deep white matter Periventricular capping/banding

D1 <10 mm P1 Both <5 mm

D2 10-25 mm p2 Between P1 and P3

D3 >25 mm P3 At least one of two >10 mm
White matter rating in MRI (1, 2, 3)

1 D1-P1, D1-P2, D1-P3, D2-P1

2 D2-P2, D2-P3, D3-P1, D3-P2

3 D3-P3

CRCD, clinical research center for dementia.
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Table 2. Demographics and clinical characters of normal control
and Alzheimer’s disease groups

Normal AD p value
Number 71 129
Age 70.8+51 732+72 0.56
Sex (M:F) 26:45 46:83 0.12
HBP (%) 27 (38.0) 51(39.5) 0.39
DM (%) 12(16.9) 24 (18.6) 0.13
CHD (%) 5(7.0) 9(7.0) 0.75
Smoking (%) 14(19.7) 25(19.4) 051
K-MMSE 17.2+58
Albumin (mg/dL) 4.44+017 4.18+0.31 0.02
Total bilirubin (mg/dL) 0.78+0.21 0.60+0.16 0.01
Uric acid (mg/dL) 559+1.15 467+1.16 0.001

AD, Alzheimer's disease; M, male; F, female; HBP, hypertension; DM,
diabetes mellitus; CHD, coronary heart disease; K-MMSE, Korean mini-
mental state examination.

Table 3. Data of Alzheimer’s disease patients group according to white matter severity

DWM rating PVWM rating White matter rating
D1 D2 D3 pvalue P1 p2 P3 pvalue 1 2 3 pvalue

Number 62 56 11 53 39 37 74 47 8
Age 7156+85 725+53 745+54 011 721%+89 736+£59 749+43 029 723+80 742+69 729+50 037
Sex (M:F) 22:40 20:36 4:.07 0.28 17:36 14:25 15:22 0.31 23:51 20:27 3:05 0.22
Edu 50+42 44+43 47+33 072 46+37 46+4.0 50+48 084 4.8+4.1 49+39 49+42 073
K-MMSE 180+5.0 162+57 169+59 02 178+50 16.4+55 16.8+6.1 035 17.8+6.1 16.4+55 16.5+7.3 049
CDR 1.0+0.5 12+0.6 12+05 012 1.0+04 1.1+05 12+07 018 1.0+0.6 1.2+07 12+05 0.13
HBP (%) 24(38.7) 22(39.9) 5(455) 046 22(415) 14(35.9) 15(405) 039 28(37.8) 20 (42.6) 3(375) 023
DM (%) 12(19.4)  10(17.9) 2(182) 052 12(226) 6 (15.4) 6(16.2) 031 12(162)  10(21.3) 2(250) 044
CHD (%) 4(6.5) 3(5.4) 2(9.1) 045  3(57) 3(7.7) 3(8.1) 048  5(6.8) 3(6.4) 1(125)  0.31
Smoking (%) 11(17.7)  11(19.6) 3(273) 039 11(20.8) 8(205) 7(189) 035 13(17.6) 10(21.3) 2(25.0) 037

Uric acid 457+1.22 474+103 437139 0.28

458+1.24 456+£1056 491+115 033

460+1.20 474+£106 433+1.40 0.29

DWM, deep white matter; PVWM, periventricular white matter; Edu, education level; K-MMSE, Korean mini-mental state examination; CDR, clinical
deterioration scale; HBP, hypertension; DM, diabetes mellitus; CHD, coronary heart disease; uric acid, mg/dL.
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