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M FIRHUS , MIE BAP.OC il sCTX 5 EHMH I B3 BMD MR X FZBNAT R ERZENL, ZTREEHEIHER, X &
B AR XTI BMD B— A BN AR ERE, KA UMBER BMD 7.6% ~27.9% W&EFE, #MEKBRER
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Abstract; Objective The objective of this study was to investigate the correlations between bone turnover markers and BMD at
various skeletal sites in middle-aged and older women, and to study the associations between changes in the levels of bone turnover
markers and the risk for osteoporosis. Methods A cross-sectional study of 632 healthy middle-aged and older women aged 40 - 89
years was conducted. The levels of serum bone-specific alkaline phosphatase ( BAP), osteocalcin (OC), serum cross-linked C-
terminal telopeptides of type I collagen { sCTX) and cross-linked N-terminal telopeptides of type I collagen (sNTX) were assessed.
BMD at the lumbar spine and the hip was measured using DXA. Results Correlation analyses showed significant negative
correlations between bone turnover marker and BMD at different skeletal sites (r = - 0.238 to - 0.528, all P =0.000). After
adjustments for age, body height, weight and body mass index, the partial correlation coefficients between serum BAP, OC and
sCTX, and BMD at various skeletal sites were still significant. Multivariate linear regression analyses indicated that bone turnover
markers were negative determinants of BMD at lumbar spine, explaining 7. 6% —27.9% of the variance. Odds ratios (ORs) were
calculated by comparing the highest quartile of bone turnover markers (Q4, case groups) and the lowest quartile (Ql, control
groups). The risk for osteoporosis at lumbar spine, femoral neck and hip in the Q4 group were 4.6 — 15 times (OR =4.6 - 15,
95% CI:2.6-30), 3.2 -13 times (OR=3.2-13,95% CI. 1.5~36), and 3.0 - 13 times (OR =3.0-13, 95% CI: 1.3 -

44) the risk of the Q1 group, respectively. Conclusion This study clarified the relationships between bone turnover markers and
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BMD in middle-aged and older women. Bone turnover marker levels were found to be important determinants of BMD.

Furthermore, the prevalence and risk of osteoporosis significantly increased with increase in the levels of bone turnover markers.
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AR, WEFEHHAMIMEEEETS ZH
(CV) 4% 2. BAP 5 5.1% 1 7.0% ,0C X 5.7%
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Table 1 General information of the study subjects(% +s)
- Ei B hE  WEHEH  BAP BEE SCTX SNTX PA-BMD  FN-BMD  Hip-BMD
(years) (cm) (kg) (kg/m?) (U/L) " (pg/L) " (pg/L)" (oM BCE/L)*  (g/em®) (g/cm?) (g/em?)
e 2 6 43.70 + 155.80 57.20 + 23.50 = 19.50 + 4.38 + 2.33 + 12.30 = 0.97 + 0.77 £ 0.87 =
(n=137) 3.20 5.00 7. 60 2.81 1.45 1.76 1.74 1.43 0.11 0.11 0.11
LY 48.60+ 15420+ 57.70%  24.30: 2460+  S.63+ 280+ 14,50 £ 0.90+  0.76=  0.84%
(n=111) 2.90 4.96" 7. 66 2.87 1.41*% 1.75*% 1.96* 1.51% 0.11* 0.10 0.10
®ER 58.60 + 15270+ 5550+ 23.80+ 3L 10+ 9.48 + 4.19 « 17.00 £ 0.78 + 0. 66 + 0.73 +
(n=384) 7.31 4,804 8.964 3.38 1.424 1.624 1.654 1.484 0.134 0.114 0.124
EN 53.60 + 153.60 = 56.20 + 23.80 + 27.00 + 7.31+ 3.52+ 15.40 = 0.84 0.70 + 0.78 +
(n=632) 8.76 5.03 8.51 3.18 1.50 1.62 1.80 1.51 0.15 0.12 0.13

B LA SRR SR AR, P =0.045 ~0.000; A LR AMELZ LK, 4P =0.013 -0.000,
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ErE# G 7 BAP(E 1A B f1 C) AR, JEME
BMD FHERE M i BB E TR, AS

Q4 ARG & BMD K& Q2 A5 Q3 A #¥ BMD
EFR TG sCTX(E 16 . H M 1) R,
Q4 AR BMD R EFMTHEH, B QAHAS QB A
ZIEK BMD ZREHITEE L. 2RI ULFEHE
Heigtr W E LR, & F A BMD A A&, #iT
Z LA T stepwise 3 HT, R 3 B8 4 M EHH
AT R IR BMD A B XM Atk e &, k4]
LAS# BEREAE BMD ZE4LH) 7. 6% ~27.9% 55X 215 %%
o 38 R T B BUR SRS BMD 89 % 0 35 % /D, BUAE 4
P g

£2 BRBIEREE%E(BMD) Z &KX R () MEBMXRHCGARE )

Table 2  Correlation coefficients (r) and adjusted correlation coefficients (adjusted r) between bone turnover markers and BMD
[ # BMD & & % BMD #EH BMD
#r
r V- r W r W r
B R EBERRE (BAP) -0.413" -0.418" -0.238° -0.146* ~-0.262" -0.195"
FHEE(0C) -0.528" -0.418" -0.455"° -0.248" -0.487" -0.295"
1R R C - R Ak (sCTX) -0.449" -0.294" -0.351" -0.151* -0.340" -0. 143"
T %Y 2 B N-7K % Bk ( sNTX) -0.276" -0.058 -0.263" -0.077 -0.261" -0.069

IV IR S R E R BMI 25 MRAX R %, * P =0.000,"P =0.004 ~0.002,
£33 BREIERSEEENETLRERIE N

Table 3 Multiple linear regression analysis between bone turnover markers and bone mineral density

- BRI R BER TR C-K o ik T 7B 5 N-5K o AR

B RC (%) B R*C (%) B R'C (%) B R*C (%)
FEH BMD -0.487" 17.0 -0.374" 27.9 -0.449° 20.2 -0.182" 7.6
fi & 3 BMD —* —* —* —* —* —* -0.133" 0.9
£ BMD 0. 099 0.5 -0.207° 0.9 —* —* — —#

B P=0.016 ~0.000;* 447 b R R BB
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