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Abstract: Objective This study was designed to investigate the association between osteosclerosis and bone mineral density in
patients with dkk1 and type 2 diabetes. Methods This cross-sectional study included 190 in-patients with type 2 diabetes mellitus.
We divided the patients into three groups, the normal bone mineral density ( BMD) group, osteopenia group, and osteoporosis
group, based on their different BMD levels. The serum levels of sclerostin, dkkl, 25-hydroxyvitamin D3 ( 250HD3 ), bone
turnover markers, and other biochemical indexes were measured in each group. Results Significantly increased levels of serum
sclerostin and dkkl were found in the osteoporosis group, even when the male and female cohorts were considered separately.
Ordinal logistic regression analysis suggested that the level of serum sclerostin were independently associated with the presence of
osteopenia and osteoporosis after adjusting for age, gender and 250HD3. The areal BMDs were negatively correlated with the levels
of serum sclerostin and dkk1 and positively correlated with 250HD3. In addition, age, glycosylated hemoglobin and serum sclerostin
levels were predictors for N-terminal propeptide of type 1 procollagen, and serum dkkl levels were the only predictors for
crosslinked carboxyterminal telopeptide in type 1 collagen. Conclusion Osteosclerosis and dkk1 levels increase with decreasing
BMD in osteoporotic patients with type 2 diabetes.
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Table 1 Baseline characteristics of the study population

mH EHTRER &b 1 TR AL 4 P1A

Gy 51.0+8.2 59.9+11.6 66.6+8. 4 <0.001
= B/ A 1. 64+0. 04 1.61+0.05 1.58+0.07 0.219
EE/kg 69.9+14.8 68.6+8.7 66.38.5 0. 058
BML/ (kg/m®) 26.6+4. 5 26.7+3.8 26.5+3.8 0.975
T2DM F5 42 W a] /4 9.446.7 10.7+7.9 11.7+8. 8 0. 856
WUBF/ ( mg/dL) 0.6+0.1 0. 6=0.2 0.6+0.2 0. 885
FBG/(mmol/L) 8.5+3.8 8. 4x4. 1 8.5+3.3 0.563
M ED/ (%) 8.9+1.7 8.2+2.6 8.5¢1.9 0.113
B E T/ (pe/mL) 152.5+32.6 185.5+52.6 379.4+62. 8 <0. 001
dkk1/(pg/L) 22.6+5. 8 31.3+7.9 52.4+11. 4 <0. 001
250HD3/(ng/mL) 22.8+4.8 18.1£2. 8 12.4+3.6 <0.001
PINP/(ug/L) 54.5+14.9 46.2+15. 8 37.2+9.9 0.018
1CTP/ (pg/L) 5.1+1.3 7.81.9 9.9+3.2 <0. 001
BMD Lg(g/cm®) 1.012+0. 126 0. 887+0. 093 0.786+0. 153 <0. 001
BMD Z-FN/( g/cm®) 0.899+0. 178 0. 776+0. 104 0.61820. 101 <0. 001
BMD 45 -FN/( g/cm?) 0. 865+0. 067 0.786+0. 117 0.611+0. 089 <0. 001
BMD Z-TH/ (g/cm?) 0. 844+0. 055 0.738+0. 115 0.545+0. 089 <0. 001

0.799+0. 133 0. 647+0. 105 0. 53420. 089 <0. 001

BMD %[-TH/ (g/cm?)

PHEE T AR MBI A 250HD3, ffi i BMD {E Ry
AT EMGFEAEL R k] B A2, S =4HD
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Table 2 Ordinal logistic regression analysis (model) of factors

independently associated with osteopenia and osteoporosis

ni g 0dds [t 95% B (% X 7] P1{E
T EA 1.019 1.005~1. 035 0. 001
dkk1 1. 036 0.929~1.158 0. 685
250HD 3 0. 829 0.551~0.733 0. 004
N3 1.043 0.992~1.091 0.223

3 BoR T B4k (1. dkkl,250HD3  BMD
FE B EYZ B, B%ESEEAE
FAT dkk L i 3% 7K P 2 57 AH 56, T & AL/ BMD &5
250HD3 2 IEM K. 7EHTA G, F it 55 4k &
FIAT dkk1 7K 7 2 IEAH 6, 5 250HD 3 2746 56,
0 AL 2 1 A B BMT 5 FBG 2 [A] %A A8 6 1k
dkk1 FILEFEL FBG 2 6] B A AH 7

£3 MERALEH dkk1,250HD3 7K 5 H Al B 5~ 2 [7] #9

AR AR S 43 T

Table 3 Bivariate correlation analyses between serum

sclerostin/dkk1/250HD3 levels and other factors

S TEAEH dkk1 250HD 3
{f P - P H PHE

BMD LS -0.289 0.003 -0.261 0.010 0.375 <0.001
BMD ZZfE&#  -0.522 <0.001 -0.660 <0.001 0.427 <0.001
BMD £ e r#  -0.456 <0.001 -0.587 <0.001  0.401 <0.001
BMD £ -0.451 <0.001 -0.525 <0.001 0.465 <0.001
BMD £ % -0.483 <0.001 -0.546 <0.001 0.463 <0.001
E 0.364 <0.001 0.485 <0.001 -0.382 <0.001
T2DM 542 i+ 8] 0.313 0.001 0.411 <0.001 -0.090 0.223
HbAlc 0.245 0.014 0.223 0.024 0.135 0.118
FBG 0.165 0.052 0.131 0.201 0.118 0.785
BMI -0.154 0.152 -0.204 0.045 0.143 0.956
WL -0.05 0.125 -0.043 0.654 -0.102 0.856

253 BT B e i ik 4 5 H At 2R I 1 22 ] g XL
AREERE S S, WLEEE) PINP AR A 4 3E [ A
dkk1 £ A%, i 55 250HD3  HbAlc 1 FPG 2 IF
XK. FIRULEE] 1CTP 5471y dkk1 FI8 840 &
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gl
Table 4  Bivariate correlation analyses between PINP/1CTP

and the other biochemical data

SE PINP 1CTP
r & P{E r PE
B EA -0.244 0.013 0.348 <0.001
dkk1 -0.295 0.003 0.416 <0.001
250HD 3 0.382  <0.001 -0.437 <0.001
E -0.376  <0.001 0.333 0.001
T2DM £:8EAtA -0.032 0.523 0.103 0.056
HbAlc 0.254 0.011 -0.048 0.998
FBG 0.218 0.031 0.113 0.185
BMI 0.057 0.356 -0.011 0.078
WLBF 0.087 0.552 -0.021 0.562
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