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[ Abstract] Objective To determine whether the serum level of uric acid is associated with the components of metabolic syndrome (MS)
criteria and whether uric acid is an independent predictive factor for MS in a high-risk group of type 2 diabetes mellitus (T2DM), first-degree
relatives of T2DM patients. Methods A total of 322 first-degree relatives of T2DM patients (119 males and 203 females, aged from 40 to
70 years) were recruited in this study. Their height, body mass, blood pressure, liver and kidney functions, blood lipid profiles and body mass
index (BMI) were measured and calculated, and oral glucose tolerance test was carried out. MS was defined according to the Metabolic
Syndrome Diagnostic Criteria (2004) by Chinese Diabetes Society. Results In the cohort, the serum level of uric acid was associated with
the height, body mass, BMI, 2-hour postprandial blood glucose (2hPBG), systolic blood pressure(SBP), diastolic blood pressure (DBP),
triglycerides (TG) and high-density lipoprotein cholesterol (HDL-C) level in both sexes (r = 0.376, 0.450, 0.285, 0.127, 0.244, 0.225, 0.395,
and —0.184, respectively; P <0.05). The prevalence of MS was significantly higher in uric acid 365-537umol/L (male, 62.1%) and
283—411umol/L (female, 32.7%) than in uric acid 0—274, and 275-320umol/L (male, 30.0% and 26.7%) and 0—188, and 189—230umol/L
(female, 7.8% and 9.6%). The serum level of uric acid was significantly higher in the MS people than in those without [(315.83 + 83.97)
vs (251.80 = 75.21)umol/L, P <0.01]. Average level of uric acid was increased with the increasing number of the MS criteria
components, either in male or in female (P < 0.05). Univariate analysis on uric acid for MS indicated that the age-adjusted odds ratios and
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95% confidence interval were 1.008 and 1.002 to 1.013 for males (P =0.005) and 1.010 and 1.004-1.016, (P =0.001) for females. But
multivariate logistic regression showed that the effect of uric acid was not significant. Conclusion Uric acid is associated with the most

components of MS criteria. MS patients have higher uric acid levels, but the level is probably not an independent factor to predict MS.
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Table 1  Comparison of clinical characteristics between 2 groups

(xxs)
Item Male(n =119)  Female(n = 203)
Age(years) 59.02 + 6.54 59.71 £ 5.59
Height(cm) 168.00 + 6.64 156.47 + 5.06"
Body mass(kg) 71.73+9.51 59.27 +8.45"
BMI(kg/m?) 25.40 + 2.96 24.21+3.27"
Waist circumference(cm) 86.66 + 7.91 79.65 + 8.49"
Hip circumference(cm) 94.33 +5.56 90.98 +5.98"
WHR 0.92 +0.05 0.88+0.07"
SBP(mmHg) 128.29 +15.93  124.20 £ 17.47"
DBP(mmHg) 83.72 + 10.57 79.67 +10.57"
ALT(IU/L) 37.78 £ 33.13 24.23 +14.63
AST(IU/L) 25.65 + 11.07 21.83+7.87
BUN(mmol/L) 4.71+1.04 454 +£1.20
SCr(umol/L) 70.81 £12.09 53.23+£8.74
SUA(umol/L) 324.09 +74.40  234.27 +66.63"
TC(mmol/L) 5.17 + 1.06 5.24 +1.04
TG(mmol/L) 1.89 +1.44 1.29+1.15"
HDL-C(mmol/L) 1.23+0.22 1.34+0.23"
LDL-C(mmol/L) 2.93+0.79 2.98 +0.76
FPG(mmol/L) 5.91+1.47 5.53+1.20"
2hPBG(mmol/L) 8.29 £4.51 7.56 +3.49

BMI: body mass index; WHR:waist to hip ratio; SBP: systolic
blood pressure; DBP: diastolic blood pressure; ALT: alanine
aminotransferase; AST: aspartate aminotransferase; BUN: blood
urea nitrogen; SCr: serum creatinine; SUA: serum uric acid; TC:
total cholesterol;  TG:triglycerides; HDL-C:  high-density

lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol;

FPG: fasting plasma glucose; 2hPBG: 2-hour postprandial blood
glucose. Compared with male, "P < 0.05
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Table 2  Pearson correlation coefficients between serum uric acid and studied parameters

Index Male Female All
r P r P r P
Age 0.047 0.613 0.182 0.010 0.076 0.178
Height 0.055 0.554 -0.027 0.700 0.376 0.000
Body mass 0.314 0.001 0.148 0.035 0.450 0.000
BMI 0.324 0.000 0.172 0.014 0.285 0.000
Waist circumference 0.258 0.005 0.290 0.000 0.418 0.000
Hip circumference 0.224 0.014 0.029 0.682 0.226 0.000
WHR 0.181 0.049 0.343 0.000 0.385 0.000
SBP 0.230 0.012 0.211 0.003 0.244 0.000
DBP 0.163 0.076 0.149 0.034 0.225 0.000
TC 0.072 0.438 0.097 0.169 0.058 0.303
TG 0.344 0.000 0.327 0.000 0.395 0.000
HDL-C —0.066 0.005 —0.085 0.029 -0.184 0.001
LDL-C -0.024 0.797 0.016 0.882 -0.018 0.747
FPG 0.025 0.788 —0.038 0.593 0.066 0.240
2hPG 0.081 0.381 0.105 0.135 0.127 0.023

BMI: body mass index; WHR: waist to hip ratio; SBP: systolic blood pressure; DBP: diastolic blood pressure; TC: total cholesterol; TG:
triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; FPG: fasting plasma glucose; 2hPBG:

2-hour postprandial blood glucose
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Table 3  Prevalence of metabolic syndrome by the quartiles of SUA

Item Male(n = 119) Female(n = 203)
Range of SUA 0—274 275—320 321—-364 365—537 0—188 189—-230 231—282 283—411
(umol/L) (n=30) (n=30) (n=30) (n=29) (n=51) (n=52) (n=51) (n=49)
MS[n(%)] 9 (30.0) 8 (26.7) 10 (33.3) 18 (62.1)" 4 (7.8) 5(9.6) 8 (15.7)" 16 (32.7)"**

SUA: serum uric acid; MS: metabolic syndrome. Compared with SUA 0-274umol/L, “P < 0.05; compared with SUA 275-320umol/L, *P < 0.05;
compared with SUA 0-188pmol/L,*P < 0.05; Compared with SUA 189-230pmol/L, *P < 0.05; compared with SUA 231-282umol/L, *P < 0.05

%4 FREIMSLEK A FHISUATE KT

Table 4 Mean of SUA concentration among the number of MS component

(xxs)

Male(n = 119) Female(n = 203)
Number of MS component - -
n SUA(umol/L) n SUA(umol/L)
0 21 272.14 + 64.83 61 215.75+61.75
1 24 318.46 + 68.53 65 226.18 + 66.07
2 28 329.32 +54.38 46 246.43 + 64.52
3 33 342.58 +84.80 25 263.32 +67.76
4 13 360.23 + 73.41 6 295.67 +55.53

MS: metabolic syndrome; SUA: serum uric acid. “There is significant difference in SUA levels among different numbers of MS component
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