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Abstract; Objective To investigate the correlation between the levels of serum bone morphogenetic protein-7 ( BMP-7) ,
osteocalcin ( OCN ) in postmenopausal osteoporosis ( OP ) patients and bone metabolism indexes of bone specific alkaline
phosphatase ( BAP), type I collagen cross-linked peptide ( NTX) and bone mineral density ( BMD ). Methods Ninety-three
postmenopausal women with OP treated in the hospital from May 2017 to March 2019 were selected as OP group, and 86
postmenopausal women who had health examination in the same period were selected as the control group. The general data of the
two groups were compared. The serum levels of BMP-7 and OCN in the two groups were measured using real-time fluorescent
quantitative PCR ( qRT-PCR ). The serum levels of BAP and NTX were detected using enzyme-linked immunosorbent assay
(ELISA). The ratioc of BAP/NTX was calculated. Bone mineral density was measured using dual energy X-ray absorptiometry. The
relationship between the expression levels of BMP-7, OCN and bone metabolism related indexes, BMD, and the relationship
between the expression levels of BMP-7 and OCN in OP patients were analyzed. Logistic regression was used to analyze the

influencing factors of OP. Results The serum levels of estradiol, BMP-7, OCN, and BAP/NTX, and BMD in the OP group
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were significantly lower than those in the control group (7=11.962, 9.969, 12. 823, 4.052, 18. 215, respectively, all P < 0.05).

The serum levels of BAP and NTX in the OP group were significantly higher than those in control group (r=4.014, 9.092,

respectively, both P < 0.05). The expressions of BMP-7 and OCN were negatively correlated with BAP and NTX in OP patients
(all P < 0.05), and positively correlated with BAP / NTX and BMD (P < 0.05). The expression of BMP-7 was positively
correlated with OCN (P < 0.05). Estradiol, BMP-7, OCN, and BMD were the protective factors of OP (95% CI=0.536-0. 978,
0.374-0. 825, 0.438-0.913, 0.335-0. 916, respectively, P< 0.05). BAP and NTX were the risk factors of OP (95% CI=1.336-

1.859, 1.427-2.357, respectively, P< 0.05). Conclusion The expressions of BMP-7 and OCN in postmenopausal women are

down-regulated. BMP-7 and OCN are closely related to bone metabolism index and BMD, and they may interact with BAP, NTX,

and BMD, and play a role in the development of OP.
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TRIzol Reagent( t§ 5 :S30876) W 3L T k¥ I M-
YR F A RS T Revert Aid First Strand ¢DNA
Synthesis Kit i3 & (4% 5 :69001-3) I§ X F g 1
FE BB A RS B 2XSYBR Green qPCR Master
Mix (55 : JK-R2010) 3£+ Rl b B TRA
BRZY Bl A Re S P P 95 TR B8 ( bone-specific
alkaline phosphatase, BAP ) fi BX 4 ¥ W [ff %) 0 52
(enzyme linked immunosorbent assay, ELISA ) i/ 5] &
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NTX) ELISA iR #] & X F Ostex International /4],

5Nt E T (BLS : DU-T30) 13K T L&
WA H AR A BR 2 H] 5 ABL 7500Fast 520 2200 2 &
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Synthesis Kit Ui B 45 Fic #1 i B & & , B RNA 5% 5%
M cDNA, &5, S Y 3 & Nk 7l & 2x SYBR
Green qPCR Master Mix D& HI FEC#I W AR &, 76—
FEARAE T AT Y AR, BMP-7 ,OCN LI GAPDH
KN Z, L2 R KO A R Y F
ym#E 1,
%1 BAP NTX X% N% GAPDH KI5 4551
Table 1 Primer sequences of BAP, NTX, and GAPDH
41 ER3MS —3 KEAMS —3’

BMP-7  TCCAAACATCAAACCCCAAC CACCCTCCAAGATACCCATT
OCN TGGAGACCGAACGACACAA  CAGCTGATCTTATGGAACC
GAPDH  CAGGAGGCATTGCTGATGAT — GAAGGCTGGGGCTCATTT

1.3.3 ELISA BG4 BAP NTX 7K BUH R
TEULTEREAS R, P24 44 I BAP (NTX ELISA {7
B I ARG T T A 2 I i BAP NTX K¢
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PRE: 90°, | JH BUBE X 28 & %25 B 4S04 ) B2 AfE ( L,-

L) JRES Ward =1 X 2 K# 11 BMD, U -
BIE R R Z i SR BMD, S35 30k (5], U3 K
MEHEEE<1%ERAH X FLRERRNERE
76 kV,
1.4 Giilsehbi

R FH SPSS 24. 0 k4 4t it o3 A B 15 <2 5 B dhe
FEE IE AR 70 A R T TR R B R AR HE 22 (wts)
Fn, A AT ¢ K 55 R A Pearson 35 73 4 OP
B MG BMP-7, OCN ik K F 5 & AU A < 5
P BMD BYAHSCHE B BMP-7 3235 K P 5 OCN )%
# ;R H Logistic [958 OP KL BN R, L
P<0.05 iR BA G4 E L.

2 HE

2.1 W — BT EL

5 MR AH H, OP 25 25 M — i K °F 1] & [
fR(P<0.05) , 4F % BMI 4 22 I [A) 25 5 T2
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Table 2 Comparison of general data between the two groups (&+s)

20 ) ik 38 4 BMI/ { kg/m?) #e 75 1 JH] /4R Jif: — %/ ( pmol /L)
Xf B ZH 86 59.0+8.7 22.85+2.36 7.78+2.36 42.06=10.24
op 4 93 59.6+8.9 23.08+2.43 8.02£2.58 26.18+7.39

o {E - 0.524 0.641 0.648 11.962

P - 0.601 0.522 0.518 <0.001

2.2 W4LILTE BMP-7 OCN R 5 b7  BMD K
T B
Ej %t A AR LE, OP 4 & % 1fiL 7 BMP-7,OCN,

BAP/NTX .BMD 3£k /K F B B F&{% (P<0.05), OP
B E BAP NTX /KV-HH W Fh & (P<0.05), £
%3,

F 3 WAL BMP-7 OCN & Ui 4645 . BMD K F AL (%)
Table 3 Comparison of serum BMP-7, OCN, bone metabolism index, and BMD between the two groups (x+s)

NTX/

A5 % BMP-7 OCN BAP/(U/L) (nmolBCE/mL) BAP/NTX BMD
it T 20 86 1.0420.30 1.08+0.32 25.91+7.56 13.16+3.60 1.98+0.62 -1.79+0.38
oP 4l 93 0.65+0.22 0.58+0.19 31.36+10.28 18.95+5.12 1.64+0.50 -3.12+0.57
¢4t - 9.969 12.823 4.014 9.092 4.052 18.215
P Y - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

2.3 OP BHE M BMP-7 OCN kKT 55 A
A5 b & BMD #4056 1

Pearson 4387 B 78, OP B 3& 17 BMP-7 ik
K5 BAP NTX ¥ B fitHx (P<0.05),5 BAP/
NTX BMD #J £ iE #f 5¢ (P <0.05) ; OP & 3 It 1%
OCN Fik/K¥ 5 BAP NTX ¥ B (P<0.05),

5 BAP/NTX . BMD ¥ 2 [E#H% (P<0.05), ¥ I

# 4,

2.4 OP B & MmiE BMP-7 £i5/KFE5 OCN £ %
Pearson 3L/ #7 2 7%, OP & I 7% BMP-7 £ ik

KF-5 OCN /KR IEAH K (r=0.531,P<0.05), ¥

WK 1,
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F4 OP BHMFE BMP-7,0CN F ik K¥ 5B IER.
BMD 48 6 1
Table 4 Correlation of serum BMP-7 and OCN expression and

bone metabolism index and BMID in OP patients

. BMP-7 OCN

7

i r P r P&
BAP -0.392 <0. 001 -0. 406 <0. 001
NTX -0.433  <0.001 -0.518 0. 006

BAP/NTX 0.378 <0.001 0.385 <0. 001
BMD 0. 549 <0.001 0.462 <0. 001

1201 #=0.531,P<0.05

OCNAHN &R &

0.00 020 0.‘40 O.éO 0.‘80 l.IOO |.I20 1.40
BMP-7#i 3 KA R

B 1 OP LT BMP-7 RikKF 4 OCN ByKH

Fig.1  The relationship between the level of serum BMP-7

expression and OCN in OP patients
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# (P<0.05) ,BAP NTX 2§ g OP kA4 iy fa ks A
F(P<0.05), IS,

F 5 Logistic FIF44F OP Wi m H &R

Table 5 factors of OP in

Influencing Logistic

regression analysis

Fe=X B SE Wald P {8 OR 95%CI
ME—EE -0.323 0.107 9.112 0.001 0.724 0.536~0.978
BAP 0.455 0.225 4.089 0.010 1.576 1.336~1.859
NTX 0.606 0.232 6.823 0.004 1.834 1.427~2.357
BAP/NTX -0.022 0.108 0.041 0.983 0.978 0.548~1.746
BMD -0.591 0.100 34.928 <0.001 0.554 0.335~0.916

3
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