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Correlation between the microangiopathy and bone mineral density in type 2 diabetic patients
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Abstract: Objective To observe the correlation between microangiopathy and bone mineral density in patients with type 2
diabetes. Methods A total of 2 170 patients with type 2 diabetes mellitus (1 188 postmenopausal females and 982 males aged 50
years) were included in our cross-sectional study. These patients were grouped according to 24-hour urine protein level: Group I ( <
30 mg) , Group IT (30-299 mg) and Group IIT (300 mg). Bone mineral density of the lumbar spine, hip and femoral neck was
evaluated by dual-energy X-ray absorptiometry. Fundus oculi photography for diabetic retinopathy and 24-h urine protein for diabetic
nephropathy were used as markers of microangiopathy in type 2 diabetes mellitus. Characteristics of the patients and bone mineral
density were compared. Multivariate analysis was used to study the association between bone mineral density and microangiopathy.
Results Group III had the lowest bone mineral density level in both genders. Multivariate analysis revealed that microangiopathy
was negatively correlated with bone mineral density in females ( lumbar; r=-0.522, P<0.001; hip; r=-0.301, P=0.010;
femoral neck: r=-0.314, P=0.009) , but not in males, after adjustment for age, body mass index, hypertension, hyperlipidemia,
diabetic status, hepatic function, kidney function, sex hormones and 25( OH) vitamin D. Conclusion These result demonstrated
an independent negative correlation between microangiopathy and bone mineral density in postmenopausal female type 2 diabetes
mellitus patients.
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Table 1 Demographic and baseline characteristics of the study population

Wk (n=982) etk (n=1188)
%4 F_A EAt PE -4 -t Rt P
N4 171 687 124 201 809 178
s B 61 (16) 63 (16) 62 (14) 0. 006 66 (20) 66 (18) 72 (17) <0. 001
BMI/ (kg/m?) 24.28+3.53  24.22 (4.78) 24.4223.04 0. 420 24. 85+ 3.91 24.49 (4.76)  24.24 (4.46)  0.237
SBP /mmHg 133.0 (30.0) 130.0 (21.0) 145.3x20.8  0.002 133.0 £ 14.2 134.5 + 19.57  140.0 (36.0)  0.018
DBP/mmHg 80.0 (7.2)  80.0 (13.0) 80.0 (14.0) 0. 067 71.5 (12.0) 75.1 + 10,94 76.0 + 11.5  0.867
B R R )/ AT 100 £7.25 9.25(9.79) 11.0 (10.0) 0.001 10.5 £ 7.7 10.0 (10.0) 12.0 (12.0)  0.010
HbAlc/% 8.91+1.95 880 (3.37) 9.10 (2.70) 0. 650 7.86  1.68 8.60 (3.30) 9.72+1.90 0.128
HOMA-IR 2.94 (4.31) 3.66 (4.47) 3.84 (5.86) 0.104 3.56 (2.58) 4.00 (5.67) 5.23(9.21)  0.007
ALT/(U/L) 16.90 (7.73) 17.30 (15.20) 18.30 (13.30)  0.943 16.05 (9.77) 15.90 (10.52)  12.40 (8.35) 0.011
Cr/ (pmol/T.) 76.75 (19.15) 73.95 (22.65) 84.70 (40.30) < 0.001 56.90 (15.72) 56.25 (18.30)  76.39 (46.85) < 0.001
TC/ ( mmol/L) 4.58 £ 1.06 4.28 (1.25) 4.30 = 1.15 0.013 4.90 £ 1.05 4.89 (1.41) 4.81 (1.36)  0.083
TG/ (mmol/L) .79 + 1,02 1.26 (0.93) 1.35 (0.61) 0. 069 1.47 (1.23) 1.46 (0.98) 1.80 (1.53)  0.480
IR ERSWME/ % 15.2 15.1 13.7 0.915 17.4 16.7 14.6 0. 739
ZHH % 12.9 12.7 13.7 0. 950 1.9 14.6 11.2 0.371
o BB HEER BRI 17/ % 14.6 13.8 3.0 0. 962 12.4 17.6 16.9 0.217
WEMs G — R/ % 2.3 4.1 4.0 0.558 3.0 6.8 3.9 0. 061
B R IARE/ % 6.6 13.2 22,0 0. 006 26.9 3.6 53.1 <0. 001
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Table 2 Biochemical profile of the patients
B (n=982) M (n=1 188)
H—l ]| R P{H - gt -l P1g
45/ (mmol/L) 222 £0.09 2.22 (0.15) 2.19 (0.14) 0.479 2.24 (0.15) 227+ 012 225+ 0.14 0.159
B/ (mmol/L) 122+ 0. 18 1.19 (0.24) L16(0.29) 0.617 127 +0.2% 1.25 (0.23) 121 (0.25)  0.284
W85/ (pmol/L) 106.46 = 39.26  103.10 (56.70)  103.30 (59.1) 0.372  33.91 (33.83)  29.27 (34.77) 43.88 (38.84)  0.040
2/ (nmol/1.) 14.43 + 6,13 13.80 (7.45) 1412+ 712 0.415  0.6] (0.68) 0.64 (0.54) 0.75 (0.43)  0.482
453/ (ng/mL) 11.53 (5.76) 1177 (6.26)  11.58 (7.57) 0.958  14.49 + 423 1422 (7.21)  14.67 (9.20)  0.595
B-CTX/ (ng/mL) 0.33 (0.27) 0.33 (0.29) 0.32(0.35) 0.794  0.38+0 14 0.39 (0.32) 0.4 (0.23)  0.045
2S(OH)4EE D/ (nmol/L)  49.00 (28.50)  44.00 (24.00)  39.0 (25.0)  0.005  49.00 (25.00)  45.00 (24.00)  42.00 (17.00)  0.006
F3 ZH BMD 5 AR 2 MAH M £ AR ST
Table 3 Multivariate analysis of the correlation between BMD and other patient variables
At L
B4 I, 4 BMD #EH8 BMD & B BMD L4 BMD % BMD M B 1 BMD
r{H P1A r{d P{H r {8 P r{d P r{d P1A r{d PAH
A -0.043  0.664 -0.239 0.018 -0.307 0.003 -0.217 0. 052 -0.313 0.016 -0.259 0.052
1A 7B 0. 266 0. 021 0. 158 0. 163 0. 069 0.547 -0.012 0. 903 0. 090 0. 429 -0.035 0.766
I 0. 154 0.113 0.114 0.237 0.129 0. 187 -0.233 0. 027 -0.024 0.838 -0.010 0.936
7 Jig il iE 0.023  0.813 -0.064 0.508 -0.085 0.384  -0.006  0.955 0.036 0.757 -0.067 0.573
IR IR A 0.152 0.110 0.071 0. 452 0. 009 0.924 0.121 0.216 0.187 0. 100 0.073 0.529
AT 88 -0.048 0.593 -0.140 0.889 -0.014 0.875 -0. 048 0. 625 -0.094 0.408 -0.095 0.414
B ohE- 0.080  0.409 -0.085 0.379 -0.142 0.146  -0.021  0.841 0.005 0.967 -0.045 0.708
(36 -0.225 0.050 -0.352 0.002 -0.372  0.002 -0. 120 0.245 -0.114  0.342 -0.084 0.492
25(0OH) #AEZFE D 0. 046 0. 630 0. 026 0.779 0. 059 0.538 0. 047 0. 643 0. 151 0. 201 0. 149 0.218
LS R -0.035 0.717 -0.124 0.195 -0.108 0.261 -0.522 <0. 001 -0.301 0.010 -0.314 0.009
A 14 B 149 o 14
12 x # o~ 1.2 . 1.24
210 1 1 T I S *I# E 10 1 i 4
i‘f‘) 08 r\‘r\T ~§ 0.8 T\T:T D08 &— I 1
g 06 * s = 0.61 " b % 06 | 1
ED‘: 04 _% 0.44 = 0.44 # *#
=02 T 0.2 = 02
0.0 v v v 0.0 r T v 0.0 v v T
<30 30-299 2300 <30 30-299 =300 <30 30-299 =300

24-hour proteinuria/mg

B 1 Bt AR E S RHAR BMD
HH BMD 25,

24-hour proteinuria/mg 24-hour proteinuria/mg

A S IEME BMD 257 B = HHHE BMD 25 ,C. =4 i

EERET M, ORFEL. S8 —4MILL, * P<0.05; 55 M AM I, " P<0. 05,

Fig.1 BMD among different proteinuria groups in males and females

A : The difference of BMD (g/(:mz)

at lumbar spine among three groups; B: The difference of BMD at hip among three groups; C: The

difference of BMD at femoral neck among three groups.
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o, B8 R Y i S 2 B L SHBG LB 52/ 5 BMD Y
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I AR S A e P ) S S5 R RE SR A R T
IR BT TS 55 A BT S i 22 52 o 1 RTOT 2 B9 A7
PR R PR 8 A B TR 2 BB T R AR SR R
YRR A BMD 2 8] 47 78 W] B 9 A G4k . ik
B2 AR A 25 B I 7K P S AT 2 D 559 3 b A ok
Vi, 75 HARRT 58 P b R BT 25U AE R
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VER B WIAR B By B-CTX FE58 = 4 i , HAR
Fd i B H RMORF o R, 22 I 0 B 48 9 A2
S®E R AL E B R A K SR, M 2= 57 5
RPN ARG . R USRI, O[] B 1 8 R
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R L 5B B UK

IR AT WA — E B R BRI, 5, ik
WEIE o B AR Wb S AR 321 2 IR R Y IR K S
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