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Relationship between serum levels of matrix metalloproteinased0 and tissue inhibitor of matrix
metalloproteinase-1 and bone mineral density and bone metabolic biomarkers in postmenopausal
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Abstract: Objective To determine the serum levels of matrix metalloproteinase10 ( MMP-0) and tissue inhibitor of matrix
metalloproteinased (TIMP- ) in postmenopausal women, and to explore the correlation of the serum levels of MMP-3 and TIMP-
1 with the bone mineral density (BMD) and bone metabolic markers. Methods One hundred and twenty postmenopausal women
in Wuhan area, aging from 48 to 65 years old, were selected. The serum levels of MMP-0, TIMP- , integrin o231, E2, OPG,
and OPGL of all the subjects were detected using ELISA. And the ratio of MMP0/TIMP- was calculated. BMD of the lumbar
vertebrae, the femoral neck, the Ward’ s area, and the greater trochanter was detected using dual energy X-ray absorptiometry
(DEXA). Then, all the selected subjects were divided into 3 groups according to the WHO criteria; the normal control group, the
low bone mass group, and the osteoporosis group. Results The serum concentration of MMP-O in osteoporosis group (644.25 +

19. 21 pg/ml) was significantly higher than that in normal control group (347.08 +21.41 pg/ml, P <0.05), while the serum
concentration of TIMP- was lower in osteoporosis group (134 +116 pg/L) than that in normal control group (146 +130 pg/L).

In osteoporosis group, the notable negative correlations between MMP-0, and BMD, serum E,, OPGL, and integrin o231 were
observed (P <0.05). Positive relations were observed between MMP-0, OPG, and CTX (P <0.05). Conclusion The serum
level of MMP-0 and the ratio of MMP-0/TIMP- are significantly correlated with BMD and bone metabolic markers in

postmenopausal osteoporosis women. They may participate in the high-speed turnover of bone metabolism in postmenopausal
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osteoporosis women through integrin signal pathway.

Key words: Matrix metalloproteinase 10; Tissue inhibitor of matrix metalloproteinase- ; Bone mineral density; Osteoporosis;

Postmenopausal

“n 2 J5 B BB A JE  ( Postmenopausal
Osteoporosis, PMOP) J&—Fft il T B0 S T g T B, i
PR IO BEAG, LA-B 0/ B 21 2 S A
W PHHAE | SO B e PR A 5 & AR A A
PR ARG, Lot A TR
PEEIT RGP T ZLIR I 5 P RS O L0
BT, BFTE R, B R A S5 B AR DA G
B B Sk B A il s DS s 5 B R R
PIMERRAR B R 2 R ARK, e & R ECR R AL I &
e FR 4R A HEEA0 (matrix metalloproteinase —
10, MMP-0) J& T 5L 5 4 Jm 35 1 i 5 1 Hh 56 5K g
AL, 5 5 AN B S A0 A8 a8
FH O B A F 1 (tissue inhibitor of matrix
metalloproteinased , TIMP- ) 455 Ho A ] MMP0 1)
TIYRE , T 2 P P AR 200 80 42 - 35 o e foge 1) o 5 R
Y (AR BT 25 IH 4 0L MMPA0 5 TIMP-
1 BE52 5 8RB AME KB EAC A A 12,
Rt , TR S M B (E2) CE R
(OPG) BRI EHEA (OPGL) , T AR N 3
HiT K ( PINP) Fl1%& 4 2% (Integrin) a2 B1 HIZKF-LA KB
BRERYC R IRTIIIE MMPA0 F1 TIMPA (9335 7K
AU 2 5 B BB AN AE BRI T AR Y AT R
1 FRFFGE
1.1 %H

XK BRI HILIX 120 44 48 ~ 65 & LRk IR
AL 54 12 A A LR FIBA 4 25, R HIRRE X 28
B FESCN B F IR WHO 2 Wibn i (B3
< -2.5s WETHMR, -1.0s < HHEE < -2.55 N
ICE, BHE > —1.0s MIER) /S NIEH 4 AKE
SR BTN, SR L, BEAE S IS/ L,
R G845 Kty B, IR I, ki S5 4
i HERR MBI P e, S T B
BT, AT S IR e 2 o, HE
S SCIR NG MMP-0 1 TIMPA (928 RUBPECT 4
fivgeg , BT AL , IR 4L , O AL R 2
1.2 Hik
1.2.1 L3 MMP-0 1 TIMP KB ACIHEAR K
Ty vk BB R R ka0 5 LS R A G B T -
T0°C VKAGORAE , FH IR G 75 W B 0 Ty i Al ( 96

Sunrise BEFR{Y) ., MMP40 E2 PINP Al Integrin
o231 R HE DU 7870 7] 1Y ELISA & [ fit A 5+
ZE(CV) M 6.8% ,6.2% ,5.7% F15.4% 4t
8] CV 43515 8.0% ,7.2% ,7. 9% F16. 4% |, TIMP-
% FH 9% [E] Amersham Pharmacia Biotech Y 7] 1)
ELISA & [t €V 5.8% ,#itIH] CV 7.6% ], OPG %
€ [E Metra Biotech 2 F] B ELISA & [#itN CV
5.6% , fit8] CV 6.7% ], OPGL %k H Osteometer
Biotech A F] Y ELISA & [#tN €V 2y 6.8% , it 1Al
CV 4 6.2% 1,118 TIMP4/MMP-H0 {4,
1.2.2  BHENE R AHEE Lunar-prodigy HIXLAE
X 2R A SRS ) 2 Do 2 A X A7 B 2 A e 5
TERIX, ML B %, L WHO 5 %5 FE (12 Wi b
W, BB < -2.5s WAL, -1.0s < BHE <
-2.5s MALE R, BEE > -1.0s HIEH,
1.3 Soiteghbsg

FT AT OB SPSSI12. 0 8L TS840 #T , 45
WH v +s ., AP <0.05 HEA BENE.

2 &R

2.1 BB S IE 4R B A S T bR 8
Fe#%

3 AR B MR RE AR RS 4 AR IR A
b2z SO0 S B BB AN 4 5 1E AL B RHE A
E2 . PINP. Integrin 2Bl OPG, OPGL, MMP-0 F
MMP-0/TIMP e AE A L34 A W 35 1 22 55 17
MMP-0 K5 R 2L B i s FIE W 4l, 27 F
Gt S T TIMPA A5 BB AL AR T 1F
W, WEL2,

2.2 FERIFARRS AMAEIREUS it i )5 1A
L4 1L E MMP-0 TIMP- A1 MMP-40/TIMPA Ft
5B % BB AR PR R .

IEH 4 3 T bR % B AR PRI R L
B 5 AH DG 5 B R A 4 Hf MMP0 F1 MMP-0/
TIMP o {E 5 BB FAE G X B %, 507
OPG/OPGL CTX . Integrina2B1 H1 E2 3¢ {EfE7E ]
FSEPE, MMP-0/TIMP H{H 4 -5 05 261 4 FE A7
TER AR S , E 24l s MMPH0 A1 MMP-0/
TIMP- B 5 B SURAE G X 5 % B, DL R I 7
OPG/OPGL .CTX . Integrino2B1 F1 E2 K {E 7716 W &k



o [ B SBAR A i

2014 4F 1 4520 %55 1 ] Chin J Osteoporos, January 2014, Vol 20, No. 1

AHIPE, W3 fd,

R1 3 HAFTIGRHI L (x £5)

Table 1 Comparison of each index among 3 groups (x %)

19

" ¢ ; % 2% i
o o IR ) HF1m 10 A
Eigl| Case BMI A1 M-0/T4
Age 5 Years after MMP40
(number) ( ) (kg/m”) ( ) (pe/ml) TIMP4
year menopause ( year
y p y pg (pe/L)
EHH
Normal 28 52.26 £2.76 23.16 £2.58 3.87+1.36 347.08 £21. 41 146 £130 5.03 £0. 46
i
Low bone 37 52.48 +3.14 22.26 £3.04 3.89+1.53 545.64 £22.62 145 £107 3.22 +£0.53
mass
N L
E‘EEMA',E 55 53.13£2.17 22.88 +2.76 3.93 +1.43 644.25 £19.21°% 134 =116 3.03x0.63"4
Osteoporosis
T HIERAIIE, * P <0.05, SR A L, 4 P <0.05
* Compare to normal group P <0. 05; A Compare to lower bone mass group P <0. 05
R2 3 HBITIEARAI L (x £5)
Table 2 Comparison of each index among 3 groups (x s)
. o BER
. R I A5 I AU Ji -
B e o R a2p1 =
. G BIUWEN JE I N i ik C ¥ fik .
ALl £r OPGL PINP cTX Integrin k2
OPG(U/L it ’ a2l mol/L
(L (ne/L) (ne/L) (ne/L) b (pmol/L)
(pg/L)
R
72.31 £2.35 6.41 £0.61 24.67 £10.19 0.26 +0.13 18.26 £5.13 42.87 £11.36
Normal
JoN=w
Al 117.31 +12.42° 4.73 £0.42" 29.42 £4.26 0.54 +0.11° 14.24 +5.11" 26.84 +13.59 "
Low bone mass
= gpivia /N . . . . .
i A 127.61 £6.25 3.72£0.21°  42.59+11.36™  0.59:0.16° 13.59 £5.16 25.93 +12.63"
Osteoporosis
T SIER AL, © P <0.05, S A, 4 P <0. 05
* Compare to normal group P <0. 05; ACompare to lower bone mass group P <0. 05
R3 LEREAS OP AR IMTE MMP K TIMP 5885 B AR R 5L
Table 3 Correlation coefficient of MMP and TIMP to BMD in low bone mass group and osteoporosis group
B
BMD
205 N
B A T AL Ji B 3 KA Ward’ s [X.
Lumber spine Femoral neck Trochanter Ward’ s
Jronaey MMP-0 -0.174 -0.195" -0.168 -0.176
LA L TIMPA 0.159 0.133 0.057 0.135
Low bone mass )
M-40/TH -0.181 -0.216" -0.172 -0.199 "
P MMP-0 -0.175 -0.238" -0.155 -0.207"
o TIMPH 0.178 0.165 0.108 0.178
Osteoporosis )
M -10/T4 -0.179 -0.241" -0.159 -0.216"

T CACIESR#R AN BMI IR P <0. 05
Adjusted by age and BMI, * P <0. 05
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Table 4 Correlation coefficient of MMP and TIMP to the bone metabolic markers in low bone

mass group and osteoporosis group

BAER
B B TR 1 e a;j -
205 HHA EAAA N i 1if BK C i Ik Infegrin ;2
OPG OPGL PINP CTX 2
a2pl
-~ MMP0 0.201" ~0.192° 0.119 0.189 * ~0.205" ~0.195*
(iR Eg=xi
TIMPA ~0.155 0. 115 0. 134 0. 151 0. 148 ~0.112
Low bone mass i . ) i X
M-10/T4 0.191* ~0.238* 0. 136 0.216 ~0.219* ~0.201"*
T MMP0 0.208 * ~0.193° 0.115 0.212* ~0.275" ~0.208"
NGRS TIMPA ~0.165 0. 137 0.113 0. 121 0.124 ~0.111
Osteoporosis
M -10/T4 0.213" -0.252° 0. 102 0.211" ~0.288 " ~0.221"

L ERIEAERM BMIEER, “P<0.05
Adjusted by age and BMI, * P <0. 05
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