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Abstract: Objective To evaluate the relationship of serum uric acid ( UA) with bone mineral density ( BMD) and clinical
fracture rate in postmenopausal women with type 2 diabetes mellitus (T2DM ). Methods A total of 980 postmenopausal T2DM
patients who underwent BMD measurements and clinical fracture assessment were enrolled to measure serum UA concentrations.
Results Postmenopausal T2DM patients with osteoporosis had lower serum UA concentrations than patients with normal bone
density or osteopenia. Serum UA concentrations in postmenopausal women were significantly associated with BMD values of the
lumbar spine, femoral neck, and total hip. In addition, patients with clinical fractures had lower serum UA than patients without
fracture. Multivariate logistic regression analysis showed that serum UA concentration was significantly positively correlated with
clinical fracture after adjusting for age, BMI, duration of diabetes, fasting blood glucose (FBG), glycosylated hemoglobin Alc
(HbAlc), and alkaline phosphatase ( ALP). When the models were further adjusted for the BMD value of each site, the result were
no longer statistically significant. Conclusion Lower serum UA concentrations may be associated with lower BMD values and
higher clinical fracture prevalence.
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Table 1 Baseline characteristics of subjects

B VR 9 AR /AT 8. 46x6. 44 I E/ (/%) 605/61.73
W% 64.35+8. 56 EOR/ (n/%) 55/5.61
BMI/(kg/m?) 24.38+4.13 IGHEIE/ (n/ %) 229/23.37
25 18 11 4%/ ( mmol/L) 10. 12+5. 02 & RER MAE/ (n/% ) 223/22.76
BEALIM AT 1T Ale/% 8.93+2.38 JEHE BMD/ (g/em?) 0.930+0. 161
WUBE/ ( umol/1.) 61.50+21.08 BT S BMD/ (g/em”) 0.768+0. 132
PR/ ( pmol/1.) 295, 72+99. 00 M E/ (g/em?) 0. 689+0. 144
WM EE/ (U/L) 88.81+51.20 B RBE R (/%) 224/22. 86
B IRBAE/ (n/% ) 544/55. 51

2 IEH BMD & B B R B AME A9 T2DM AR B ML UA AP R HC Al IR A A& e S 8 b

Table 2 Comparison of serum UA levels, and other clinical and biochemical parameters among T2DM patients with normal BMD,

osteopenia and osteoporosis

2 TR (n=138) e R P fi
B R R G R/ A 6.97+6.27 8.71+6.39 8.83+6. 89 0. 006
R 56.12+8. 62 61.47+8.42 67.49+8. 27 0. 000
BMI/(kg/mz) 25.19+4. 10 24.85+4.08 23.89+4. 12 0. 000
23 & M 4%/ ( mmol/L) 11.02+5. 14 10. 53+5. 27 9.66+4. 80 0. 000
BT EA Ale/% 9.37£2.29 9.14x2. 32 8.70x2.41 0. 000
AL/ ( pmol/L) 57.9+£21.79 61.01+21. 31 62. 68+20. 69 0. 004
PR R/ ( wmol/L) 341.18+124.43 304.97+96. 53 279.12+88.43 0. 000
B EREE/ (U/L) 85.3+43.21 88.29+64.03 89.99x+44. 81 NS
B/ (n/%) 75/17. 65 185/18. 86 37/3.77 NS
St LR/ (n/ %) 3/0. 31 15/1.53 345/35.17 NS
WHEFL/ (n/ %) 21/2.14 64/6.52 144/14. 68 0.014
B RRIMAE (n/ %) 47/34. 06 73/24. 50 103/18.90 0. 001
JEHE BMD/ ( g/cmz) 1.132+0. 123 1. 000+0. 106 0. 815+0. 097 0. 000
%8 3 BMD/ ( g/cm2) 0.925+0. 116 0. 801+0. 093 0.692+0. 099 0. 000
SR RIE/( g/cmz) 0. 846+0. 132 0.728+0. 106 0.609+0. 113 0. 000
IR/ (n/%) 0/0. 00 17/5.70 207/38. 05 0. 000
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R 3 BMD.[MLYE UA 5 HAR A AL I R 2502 18] Y XS & A 561k

Table 3 Bivariate correlation between BMD, serum UA and other biochemical and clinical parameters

- T A B £

r P{H r P{E r PiE
B R R AR /AT 0. 040 NS -0. 161 0. 000 -0.120 0. 001
R/ -0.324 0. 000 -0.517 0. 000 -0. 452 0. 000
BML/( kg/m?) 0. 209 0. 000 0.220 0. 000 0.252 0. 000
25 1 1 fE/ (mmol/L) 0. 093 0. 009 0. 138 0. 000 0. 108 0. 002
WAL ER Ale/% 0. 055 NS 0.126 0. 000 0. 100 0. 005
WUBE/ ( pmol/1.) 0. 039 NS -0.103 0. 004 -0.059 NS
FRIR/ ( wmol/L) 0.230 0. 000 0. 172 0. 000 0.188 0. 000
MR B NG/ (U/L) -0.078 0. 029 -0. 050 NS -0. 050 NS
R I FE -0.076 0.032 -0. 068 -0.015 -0.015 NS
L -0. 001 NS -0.058 NS -0. 001 NS
Jigi B 4 -0.034 NS -0.086 0.015 -0.050 NS
5 b R I hE 0. 166 0. 000 0.127 0. 000 0.127 0. 000

R4 SREFRAZ BMD A 56 i 0l 57 28 B A28 2 B 15
Table 4

Multiple stepwise linear regression of independent

variables associated with BMD at each site

EL B el B P {H

EHE BMD

R 0. 000 0. 205 0. 000

R R 1R 0. 002 0. 103 0.017

25 I i B 0. 003 0.112 0. 007

ALP 0. 000 -0. 081 0. 046

BM1 0. 009 0.238 0. 000
&7 3 BMD

AR -0. 008 -0.535 0. 000

SRR 0. 000 0. 177 0. 000

25 1 I A 0. 003 0.102 0. 006

BMI 0.010 0.289 0. 000
4 %% BMD

R 0. 000 0. 147 0. 000

LR -0.008 -0.501 0. 000

BMI 0.012 0.328 0. 000

£5 BIRWBEIRKESIHFES ME VA KFZRER
Table 5 Associations between the presence of clinical fractures

and serum UA levels in diabetic patients

el OR(95%CI) pPa

R 1
UA 0. 996 (0.994~0.998) 0. 000

T 2
UA 0.996 (0.994~0.998) 0. 001
LR 1.085 (1.060~1.110) 0. 000
5 TR AR A 0.965 (0.938~0.992) 0.012
25 50018 0.912 (0.839~0.991) 0. 030
BM1 0. 955 (0.913~1.000) 0. 049

A3
EEP 1. 044 (1.004~1.086) 0.032
FEHE BMD 0. 005 (0.000~0.110) 0. 001

ANEROL R BMD i iE UA 4% F % G 85 PR 1 &
PR A TR R E . RE B, B TR
i) BMD {E 2 5h, M7 UA ¥ 5 15 W PR B S5 g e 1

BTG AEAE B3 0RO T A5 BT A KR R &
HRTEORT S0 45 B 3 W1, 80 i 9 UL VF UA Ik 2 7T B
IR HE i BMD (AR &, 5 10 L3S UA e B e T
B 50 PR P P R A R AT B0 RO R AR L X
5 BMD £ %,

JUANIE$ 32 B, 804 B 38 78 0 T30 A A 11 22 J
R G T LIS UA 2 AR g s AR i
B 2 A 1, v B M 0. 15~ 0. 4 mmol/LL, ] 38
i A I i A 1D P TR R R T AR R R R
AR REAZEMT . I, M UA TRES S
BRGEIER L EHLE . AR EN, 5425 4L
kB B RE TE RV OB 69 F A L R
BT AAE F A I IS UA ¥ BE 0 25 PR IR 1L AE 28 7 2
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BMD 2 IEAHY%, 24t BIH 0 BoR g 45 H &
M5 UA 3RS 5 % %62 BMD {2 1F 4 55, I3 UA
VREE 5 BMD B IE AR, X Hogh R0 STk BE
ML7E UA AT RE 532K BMD FURE ¢ B 97 A0 3¢, $241%
(I3 UA W BETTAES 5 1 B IR 1 Jo M E 1
RE .

Nabipour £/ 4] 38 , 1 — T 5t % & 4F 5 P f9 K
B AR S b, £ 8 %G, R &M UA
e 5 R IR B B T L B B BMD BE A S, b
T & B, 10 L3 UA ¥R B 5 8 5 P8 AE L #E
1 A0 3R HE 1B AT B9 SO R B AR A S5, TR RE, Tshii
a1 HEAT AR T TR 5 I R LIS UA VRS B AR
() BMD 2 [l £ 7E B 25 M 42 vk S 6, 55 46 28 5 4
o5 25 )5 (I 1) J6 55 . tE 4, Makovey 45 5iF 5 Ifi
7 UA FI BMD 2 Ji] 77 76 25 b 49 1F A 3¢ 56 &, 3R
B 458 125 B i £ ML UA ¥k B AT o Lk B 0BT 7
HBE7 106 BMD @945t . B iE, Zhao 2T HEFT T
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BEWT AT 9T, & T 621 5] 5 ¥4 T2DM & & If 75 UA
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BB RYAIC BMD {8 A1 B B KU @3 A o6 . O 40 B
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TRV S S X PR 2 R A Y K R AR
W PR e o R A K, T RE 74 PR B R O A R R AR 56
BIre EmOLG bR ETER . BiEAs S TS
B A PRAE (R W B Y 25-F2 3 4t A2 3 D, 38 i B
BEAL L P2 P2 A I Bk B R B 2 A
(FR) 98 B 77 A R A w7

B S 45 R Bow , 4 2 5 o vk R B R R
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