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Correlation of serum uric acid with bone mineral density and bone metabolic markers in middle-aged Chinese
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[Abstract] Objective To investigate the correlation of uric acid (UA) levels with bone mineral density (BMD) and serum
bone metabolic markers in middle-aged Chinese physical examination population, so as to discuss the possible role of UA in bone
metabolism. Methods A cross-sectional study with 214 middle-aged (45 to 65 years) Chinese physical examination participants
was carried out. The correlation of UA levels with BMD and serum bone metabolic markers was observed. BMD values of the
lumbar spine, total hip, femur neck and the whole body were measured by dual energy X-ray method. Bone turnover markers,
including bone formation markers osteocalcin (OC) and procollagen type | amino-terminal propeptide (P [ NP), bone
resorption marker §-CrossLaps (B-CTX), 25-hydroxyvitamin Ds (25-OHD; ), and parathyroid hormone (PTH) were measured
by ECL immunoassay. Results After adjusting for multiple confounders, serum UA levels were found positively correlated
with BMD at the lumbar spine, total hip and whole body (P<20. 001), negatively correlated with OC (P<C0. 01), and positively
correlated with logPTH and log25-OHD; (P=0. 039, P=0. 032). The participants were divided into high UA group (UA=>
60 mg/mL) and low UA group (UA<C60 mg/L) according to the serum UA level. OC, P [ NP and B-CTX were found
significantly lower in the high UA group than in the low UA group (P<C0. 01). Then we divided the participants into three
groups (T1: UA <47 mg/L,T2: 47 mg/L.<<UA <60 mg/L; T3:. UAZ=60 mg/L) according to the serum UA level, and we
found that the odds for osteoporosis and at least osteopenia increased by 41% and 158% in T1 group compared with in T3
group, respectively. Conclusion UA plays a protective role in bone metabolism of middle-aged Chinese population, and the

relative conclusions need to be confirmed by further studies.
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Tab 1 Comparison of clinical data of groups with different levels of uric acid

Parameter Total n=214 T1 n=40 T2 n=121 T3 n=53 Pirend
Age (year) 56. 1645, 15 55.40+£5. 68 56. 705, 07 55.5244. 89 0. 875
BMI (kg * m™?) 24.55+2. 97 22.80+£2.87* % 24.70+£3.18 25.56+1. 81 0. 000
SCr e/ (pmol « L™1) 71. 48415. 40 58.74+10.56* * 71.50415.03* * 80.25+12. 84 0. 000
eGFR (mL s min~! + 1,73 m %) 90. 84416. 92 99.56418. 67" 89.85116. 67 87.00%14. 24 0. 001
UA pp/(mg + L D) 60.6+14.7 40, 6+£5. 2% * 58.8+6. 7% * 80.1+7.9 0. 000
ALP zp/(U L1 65.46417. 00 63.26+17.52 66.80417. 62 64.00415. 03 0.711
Ca cp/(mmol « L™ 1) 2.38%0. 10 2.3740.11 2.37%0. 10 2.40%0. 10 0. 083
P cp/(mmol « L71) 1.2040. 15 1.2040. 12 1.1940. 15 1.1940. 17 0. 827
hsCRP pp/(mg + L D) 1.33£3.02 1.51+1. 34 1.23+2.78 1. 4644, 17 0.975
UACR (mg * mmol 1) 1.09+£3.5 1.5643. 54 1.10+4. 10 0.71+1.35 0. 219
Urinary 3.-MG pn/(mg < LD 0.427%0. 24 0.45+0. 31 0.43%+0. 25 0.42%0. 24 0. 347
TC ¢g/(mmol « L™ 1) 4. 90+1. 05 4. 90+0. 96 4.86+1.13 4. 99+0. 90 0. 548
TG cp/(mmol « L™1) 1. 6841. 25 1.0440.55* * 1.6341.27** 2.28+1.32 0. 000
HDL cg/(mmol « L™1) 1.20=£0. 31 1.3240.28* * 1.21+£0. 31 1. 1140. 28 0. 001
LDL cp/(mmol « L™1) 2.84+0.85 2.93+0. 84 2.82+0.89 2.83+0. 80 0.728
ApoA pp/(g+ L1 1.2940. 24 1.3540. 25 1.27+0. 22 1. 28+0. 28 0.188
ApoB pp/(g+ L ) 0.9941. 33 0.8740. 25 1.05+1.75 0.94+0.19 0. 851
LPA pls/(mg «L7hH 149. 954193. 33 165. 444243, 70 155. 814+184. 44 125.434173. 29 0. 437
HbAlc (%) 5.67+0. 44 5.53+0. 32 5.69+0. 46 5.73£0.48 0. 150
FBG cp/(mmol « L™1) 5.49+0. 80 5.0840.59* * 5.5240. 76 5.7240.91 0. 002
2HBG cp/(mmol « L™1) 8.55+6. 94 7.46%2.19 8.78+8.92 8.74%2.75 0. 592
FCpIs/(ng' mL~1) 2.47%+1.37 2.39%1.93 2.43%+1. 30 2.60%1.02 0. 335
2HC pls/(ng' mlL~1) 8.55+4,04 7.2244, 22~ 8.52%+3.56 9.58+4.68 0. 004
FINS zp/(mIU « L™ 10. 6745. 38 9.33%5.86% 10. 46%5. 36 12.1044. 80 0. 008
2HINS 25/(mIU « L™ 1) 62.27441. 48 55.324+40. 26 61.38437.13 69. 28450. 38 0. 101
HOMA-TR 2.60%1. 47 2.2041,59" * 2.4841.39" 3.1241.47 0. 002

T1: UA<T47 mg/L; T2: 47 mg/L<CUA< 60 mg/L; T3:

Estimated glomerular filtration rate; UA; Uric acid; ALP;: Alkaline phosphatase; Ca:

UAZ>=60 mg/L. BMI: Body mass index; SCr: Serum creatinine; eGFR;

Calcium; P: Phosphorus; hsCRP: Hypersensitive C-

reactive protein; UACR: Urinary albumin to creatinine ratio; 82-MG: Bz-microglobulin; TC: Total cholesterol; TG: Triglyceride; HDL: High

density lipoprotein; LLDL: Low density lipoprotein; ApoA: Apolipoprotein A; ApoB: Apolipoprotein B; LPA: Lysophosphatidic acid; HbAlc:

Hemoglobin Alc; FBG: Fasting blood glucose; 2HBG: 2-hour blood glucose; FC: Fasting C

insulin; 2HINS: 2-hour insulin; HOMA-IR:

comparison; if the variance is not homogeneous, the Dunnett’s T3 method is used of comparison.

Insulin resistance index.

-peptide; 2HC: 2-hour C-peptide; FINS. Fasting
If the variance is homogeneous, the Tukey’s method is used for

* P<<0.05, ** P<{0.01 vs T3
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Tab 2 Comparison of BMD of groups with different levels of uric acid

Index Total n=165 T1 n=26 T2 n=101 T3 n=38 Prena
BMD (g * cm™2)
Lumbar vertebra 0.95+0. 14 0.87+0.13* 0.9540. 13 1. 00£0. 13 0. 000
Total hip 0.91%0.13 0.83£0.10** 0.92%0. 13 0.96+0. 14 0. 000
Femoral neck 0.77%0.12 0.70+0.93** 0.7740. 11 0.82%£0.12 0. 000
Whole body 1.08+0. 11 0.9940.10* * 1.08+0. 11 1.1140. 98 0. 000
T value
Lumbar vertebra —1.11%1. 20 —1.57%1.21* —1.11£1.19 —0.79%1.18 0.015
Total hip —0.61£0. 84 —1.0640. 73" —0.59740. 82 —0. 3840. 86 0. 006
Femoral neck —1.0240. 89 —1.4140.74* —1.0040.91 —0.8340. 88 0. 025
Whole body —1.0940. 97 —1.4441.07 —1.0140. 98 —1.06£0. 86 0. 297

T1: UA<<47 mg/L; T2: 47 mg/L.<<UA<(60 mg/L; T3: UAZ=60 mg/L.. BMD: Bone mineral density. If the variance is homogeneous,
the Tukey’s method is used for comparison; if the variance is not homogeneous. the Dunnett’s T3 method is used of comparison. * P<C0. 05,

** P<C0.01 vs T3

®3 RESEFEURBKREFEZYH S TLEFSH

Tab 3 Multiple regression analysis of uric acid and bone mineral density and bone metabolism markers

Model 1 Model 2 Model 3
B SE P AR? B SE P AR? B SE P AR?

BMD

Lumbar vertebra 0.026  0.008 0.003 0.084 0.029 0.009 0.001 0.083 0.027 0.009 0.003 0.073

Total hip 0.024 0.008 0.004 0.183 0.025 0.009 0.007 0.171 0.024 0.009 0.011 0.154

Femoral neck 0.016 0.007 0.034 0.174 0.018 0.008 0.031 0.164 0.016 0.008 0.059 0.147

Whole body 0. 021 0.007  0.006 0.078 0.028 0.008 0.001 0.090 0.026 0.008 0.002 0.091
Bone metabolic index

Osteocalcin —0.822 0.306 0.008 056 —0.752 0.328 0.023 0.049 —0.639 0.347 0.073 0.067

logPTH 0.015 0.008 0.072  0.004

log25-OHDs 0.028 0.012 0.020 0.055 0.032 0.014 0.018 0.058 0.028 0.014 0.055 0.035

Model 1: Adjust the BMI and eGFR; Model 2: The increase of the regulation of cholesterol and HDL on the basis of the model 1; Model 3:
The fasting blood glucose, postprandial C peptide, fasting insulin and insulin resistance index were increased on the basis of the model 2. B
indicates the change of BMI in each of the higher 10 mg/L uric acid (g/cm?). BMI: Body mass index; eGFR: Estimated glomerular filtration

rate; HDL: High density lipoprotein; SE: Standard error; AR?: Regulation of R?
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Fig 1 Bone mineral density (BMD) of each part

A, B, C, and D are the bone mineral density of the lumbar spine, total hip, femoral neck and whole body, respectively. T1: Uric acid (UA)<C

47 mg/L; T2: 47 mg/L.<<UA<(60 mg/L; T3: UAZ=60 mg/L. * P<{0.05, ** P<C0.01 vs T3. n=40 for T1, n=121 for T2, n=53 for T3;
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Fig 2 T value of each part

A, B.C, and D are the T values of the lumbar spine, total hip, femoral neck and whole body. respectively. T1: Uric acid (UA)<C47 mg/L; T2.

47 mg/L.<<UA<60 mg/L; T3: UAZ=60 mg/L. * P<<0.05,
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Fig 3 Correlation between uric acid (UA) concentration
and bone metabolism markers
* P<C0. 05, ** P<C0. 01 vs the group of high UA (UAZ=60 mg/L).
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