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Effect of 17-p estradiol on expression of interstitial collagenases and tissue inhibitor of metalloproteinase in
osteoblasts of ovariectomized rat model JIANG Yi, LIAO Eryuan, DAI Ruchun, et al. The Second Xiangya
Hospital , Central South University, Changsha 410011, China

[Abstract] Objective To characterize the effects of 17-8 estradiol (E,) on the expression of interstitial
collagenases MMP-13, MMP-8 and tissue inhibitor of metalloproteinase TIMP-1 in osteoblast of bone tissue in order
to elucidate the molecular mechanism of postmenopausal osteoporosis. Methods The adult ovariectomized rat
(OVX) models with osteoporosis were used in this study to investigate the changes of bone histomorphometric pa-
rameters after treatment with E,. The expressions of MMP-13, MMP-8, TIMP-1 mRNA and protein were analysed,
respectively by immunohistochemistry and in situ hybridization. Results Compared with E,-treated rats, the ex-
pression of MMP-13 mRNA and protein but not MMP-8 or TIMP-1 in OVX rats increased significantly, accompa-
nied by large quantity of bone loss in trabecular bones. Furthermore, the expression of MMP-13 protein showed
positive correlation with Tb. Sp and TBV/TTV, and negative correlation with Tb.N and OS/TBA. Conclusion
Overexpression of MMP—13 plays an important role in the estrogen-deficient bone loss. Estrogen inhibits bone re-
sorption and decreases the bone tumover rates by down-regulating the MMP-13 expression in osteoblast to prevent
and treat osteoporosis.

[ Key words] 17-8 Estradiol; Osteoporosis; Interstitial collagenase; Tissue inhibitors of matrix metallopro-

teinase
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KREERLER, METHRERTHREEZME
KRB BB 4 M v (7] 5 B2 R A MMP-8, MMP-13 &
HM$ HF TIMP-1(tisssue inhibitors of matrix metallo-
protemase) % 15 7K ¥ B 80 , B £ H I PMOP ) R IR
MM RERN S T,

CESE b3

1. XBz5Y

18 H 7 H it M #& Sprague-Dawley (SD) K B, &
(257 £ 28.5)g, BEHLSY 2l 2 59 54 % 41 (ovariectomized
group, OVX) , 17-8 M — ¥ (17-Bestradiol , E, ) , #h T 14 JT
# (E,-treated group, ERT) Hl B F A 4 ( sham group,
SHAM) , B4 % 6 H. ERTAXRFAEBHTFU
E, (AL MR HZ5))100 pg/(kg-d) B F . SR
KB 358,22 TAFCRT 14 d FIRT 4 d, E KRB
WIS 0.5% B REE 0.1 m/100 g KE, BEH
3%REHKZ 0.1 m/100 g A E ARG, I £ 3) B
14k 5K B o

2. BHA PN A8

BK BA B 173,405 B & BB B 35 6%
MAZEFAR., REAFBT I ZRFBER
(pH 7.4, 0.1% DEPC) [ £ 24 h, /5 # 0.1
mol/L PBS 2 W (pH 7.4, & 10% RN ) B ¥ 12 ho
BAKBRER 70%ZFE2 d,95% Z 82 d,100% Z B2
d, ZH¥2d, BE RAKKEDHNRSET &
IB. M&FERE3dY, P 1100 ml FE
79 4% B8 B B8 ( methylmethacrylate, MMA) + 35 ml &R
B 8 T B8 (butyl methacrylate) + 5 ml 3 B B B fg
(methylbenzoate) + 1.2 ml 3§ & — B¥ 400 polyethylene
400)(Sigma 28] ); T ¥ : T ¥ +0.4 g TR E/E
Al M I +08 g TR EAETE., UL
B BRAKMBELIBYE 4C #17. HE,H 400
pl N, N = i B-%f -3 B B (N, N-dimethyl-p-toluidine )
(Sigma 2 &) HIA B 100 ml Bi¥ (4°C) MW+, IR
NEHB[BRB TS R BEEA 20 ml FHEQHEE
L, ABARREE. ACo, iz RERTES 5K
WMER,BEF -20CHHKEBERA3do

3. M s st

AEBERIEHRBHRER 3emx2 cmx 2 em, B
EEHARE, BRI L HL(HM360, B E Zeiss 22 7] )
HREdAmIEEEM A BN R4 um, REWE
WhHE 10 pm, 4057 BB T 0 B - L AL 3 1 A R 8%
FA3TCHERIChHET2LHEEZRIE(2-
methoxyethylacetate) (_E¥g4L2 AN )P B Y 1 h, &

KM ¥E ;0.1 mol/L Tris 3hFRZE rh K (pH 7.4) P K
4t 5 min, & M.

4, Goldner’s Massion trichrome 3t &, 5 %% Yt W £

AR HE 11 WBEARSE/AEKR
BRWBPYRA T min, B BRKPLEFEK ;1% 00 HFLL-
MR ORAEPRE 2 min, 1% 2P 1% B
WP 6 min, 1%ZBMHb¥%;0.1% R K SF
(Sigma 2 7] ) P8 5 min, 1% Z Bk, TSRTRE
PEERBE b

MBI AZR BB EEE THOELER
£ B4 (Bio-Rad 1024, ZEHMB{ R AT )T, MW 4%
HEEHTERIC.

5. BESHERE2SENE

BEAITR¥ 2 A Bioquant98 B8 47 &k
WEHE, sRFA%0 5k RBEEHFRT 1 mm
SAMBFEE. BTHBSET x 200 HEETH
PLRW 10/ F NESHCFE:ENREER
(Tb.Th), BMRELBPEHALRERZ L (TBV/
TIV), & /MR EIF (Tb.Sp), B /N R ¥ H (Tb.N), 7"
MERTIRE(MAR), KFHWEE.Th), B/MRAE
B RFEEMA(0S/TBA).

6. REAL

R Bk, 3% H,0, PRI W4 |4k
WIREEHESS , BT 0.01 mol/L B HIME Bk 28 »p W (pH
6.0) P H IR MW B E 10 min; ¥ H W HHEA 10
min, 3 /5 2 5) 7% 0 %L MMP-13(1:25), MMP-8(1:
25)F1 TIMP-1(1:30) £ R Hi 4K 30 (J(R LA
) 4ACHELER. ZERMEYELNILERR
IgG(=—H)FH/ T H 30 min, 0.1 mol/L PBS M ¥k;
SABC ZIR TH#H 30 min, 0.1 mol/L PBS ¥k ; AEC
BEFARER, KBNS, AEEKRA
H B ERHN B, LA PBS (B — S ERI# R,

BRERRBEEBAENHAEAR, RA Langab
U @By ik, 7 x 200 BAE G T o S0 FE
AHREARBEMBEKI T ORTHRB, WE
EAHERETI . ARIESRENTEEHE, &
EHAAEER U1 mm RS SIRERAT R (A
#1A BAH)ME—IFHN . BT XRIRERKX
FEMNREHEE (0.1 mm) F B 88 B W (0.25
mm) R— M BERENM (0.4 mm)ZEZH,IRE
MAREBTRRABZRLE,

7. R

DR 2 2 R 6t B iy 0 550 & By g B I 1 -7
A#El, H o, MMP-13 # & ¥ %) : 5'-CCTCG CTGTG
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GAGTG CCTGA CAGTG GTGGT-3', 5'-ACTCC TCTGA
CCCTGGTGCC TTGAT GTAC-3', 5'-CAGGT ACTTC
TGGAG AAGGC ATCCT CAGCT-3'; MMP-8 /¥ #l. 5'-
AGGCT CCGAG AAATG CAGTC TTTCT TCGGC-3',5'-
TGATC TTTAA AGACAGATTC TTCTG GCGCC-3',5'-
CATAC AGTTT GAATh CAGCA TCTGG AGtu-3'; TIMP-
1 ¥ %: 5'-ACCAC CTTAT ACCAG CGTTA TGAGA
TCAAG ATGAC.3',5'-CACAO GTCCCACAAC CGCAG
CGAGG AGTTT CTCAT-3',

) R ¥ a4k, 3 3% H,0, BELMT A I 1 | 1k
PR % PE,0.1 mol/L PBS M ¥k W I 3% FriR M
i B H E 8 37C /L 30 min, 0.5 mol/L PBS I i ;
A 20 pl BT 2E T 37°CHER 2 h, BRI 20
BB T 37 C R 12 h,. HEWUZ 2x585C,0.5
x S8C,0.2 x SSC { ¥ 15 min, F il ) & b ot & 3
BEREHETHE SN . LLUE R B4 245 B

B £ B 3R R T e Sy P A N, P R
M E A b O i R R

8. Giil2Eubrg

$HE AT SPSS10.0 So it Fi 4k 2, £y $rd |t

B P R R O 2 4, PR AT SNK( Student-New-
man-Keuls )3 ; MMP-13 EEH 5 HEE i+ R¥ES ¥ E
AT AR T -

g R

1. BIEEHRESH

i B¥SHEN,OVX 45 ERT MK, &
RS A S B Z H (TBV/TIV) B /b B3
H(Tb. N) B/ SEE & (Th. Sp) B /MNEXRE HLRE
FLUOS/TBA) FIA 4 BB (MAR) ZF ¥ A B ¥
FE(P <0.05), i/ 52 FEBE (Th. Th) 128 8 R i) /5
(0. Th) =7 LR, g1 5 1A-B 1B
F1 ARLEHSDKRBREMESHRESHR(T L)

RUETE s SHAM #] OvX 4 ERT #1

Th. Spl sem) 101.53 = 45.88 211.93 £ 35.61" B4.90 + 24.85
Th. Ni #mm} 7.78+2,44  4.21:0.78" 7.94+1,19
TRY/TTV( % ) 29.54+5.99 13.55:5.26" 34,39+ 12.43
Th. Thi jum) 43.22+24.08 33.27%11.35 43.26+ 13,52
0S/TBA( % ) 16.77£5.29 24.7927.75" 17.07 + 3.61
0. Th{ pim} 3.22+1.85  4.5921.72 4.65+ 2.69
MAR(pmsd) 0.67+0.24  1.09+0.30" 0.84+0.29

7.5 SHAM Bl ERT 40tk ¥E, * P <0.05

OVX #(A) S ERT H1¢ B i, NS 80 H o, 1 M e (] W 0 98 22 5 L s e
B1 KREEEEFEDREN  Codoer's trichrome #2100

2. Bl {5 IR AR 3

OVX #l5 ERT ## kb, %15 MMP-13 mRNA #l
EAMREHAEEE(F24-D)ERFEEH(P<
0.05) ,{H A MMP-8 5 TIMP-1 % A% B 4 Mg PH 14 %
RS, &2, EREARESEWAULG(AH

F1 B #H) MM E Y K o, MMP-13, MMP-8 5 TIMP-1
mRNA fIEAMERECHEER, B&E 3. BEEH
B &b, 355 53 fof B 44 B B 96 S b — S HCTE LA IR
it MMP-13 , MMP-8 F1 TIMP-1 £ BH 35 .
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F*2 ARGLFEE MMP-13 MMP-8 fl TIMP-ImRNA I A FAKE (z+35)%
P~ MMP-13 MMP-8 TIMP-1
4 mRNA 'H mRANA A mRNA A
SHAM #1 6 21.58+4.94 23.58 % 4.31 19,17 £ 5.02 17.00+3.88 21.75+3.11 24.83 £ 4.69
OVX#l 6 33,251 6.14" 37.42+3.34" 20.41 £ 7.3 17.92+4.56 25.92 + 4.58 26.75+5.72
ERT#l 6 24.08 +4.29 25.58 £ 4.06 14,83 +3.56 16,00+ 4. 18 2.17+6.16 23.83+3.41
5 SHAM &1 ERT 41HIE, “ P <0.05
= b COE 4 3 o
- ws s
- i ooaf B
% ‘;.36-“"‘1?~-
ety e 5, =y
2 ™y e
s ) ""3&.3‘;‘ 5
-
o #
i
E e .J
e

B 2A-28  ARCE MOl MMP-13 3 1 fE OVX 4 (A ERT $10B) b i ik . OVX 4 ef 3 15 MMP-13 2 £ /) 52 25 20 G 008 1
AEC & 8 x 200

g

B 2C-20 AU MMP-13 mRNA 7 OVVX S (C) R ERT 41 (D)o () 3% , OVX 415 7535 MMP-13 mRNA B 8 5 5 I 8

Hifm . AEC B8 x 200

F3 AHMY5 B4R MMP-13,MMP-8 # TIMP-1mRNA IR E ZE KT (T25)%
TR MMP-13 ‘ MMP-B TIMP-1
A B & Al Bl A B

SHAM tH 6 A 21.67+4.76 25.50+3.08 16,83+ 3.76 17.17 £4.36 2717 £4.17 22,50+ 3.62

mANA 20.17+6.15 23.00+3.34 19.00 £ 5.06 19.33 + 5.46 20.50+ 2.88 23.00+3.03
OVXE¥E 6 A IB.66+3.33 36.17+£3.13 1918+ 3.16 16.67 = 5.57 25.50+5.24 28.00+6,39

mRNA 31,50+£7.12 35.00£4.98 2317+ 8.63 17.67 = 6.50 26,33+ 4 R4 25.50+4,72
ERTH#H 6 & 26,834,117 24.33+£3.89 17.33+3.92 14.67 £ 4.08 23.67x3.74 24.00+3.09

mRNA 21.83+4,17 23.00+3.03 13.67+3.27 16.00 £ 3.74 20.33+£7,11 24.00+4.98

N

BMMP-BEARBSBELAHTRESHME  ERE(TBV/TIV)2ERME(P< 0.05), RE4,

5 87

MMP-13 & H i 2235 K ¥ 58 /) 3 6] j& ( Th. SP)

MEARLEERREH(OS/TBA) R FME(P <
0.05), 5B /ANREH (T N) B/NEE LB

W o#

EF LR BB Y 5 4 5 A B A B9
TR, B THRITERR RS HERE
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REREBHLE LRI 7 AR EWES R AR
KBFHFTT K% 35 AN MEFHR. AdBEEIT
B2 HEW(E1),0VX A KR5S SHAM A,
FREVBESERFNBHIRUEB EHARERE
AHATHEET 3.57/mm 1 15.99% , 5 /MR AR
M 101.53 pm £ FHZE 211.93 um, 8R OVX KRB
FiEWRBREXBEZX, AN, BRBSI %S BN
(BREFHLAETUARS AR 8.02 pum A
0.42 pum/d, WA OVX KR BRBMER, L TREHE
ALARAS, T ERT 41K BUN 875 250 4 10 i B8 B9 L 470 BR
BB TR¥ESEHEE,

X4 MMP-BZEERBSBIHBFSBHEMXTIT (£5)

MESH P HEXEK P{H
Tb. Sp{um) 18 0.72 P <0.05
Tb.N(/mm) 18 -0.63 P <0.05
TBV/TTV( %) 18 -0.58 P <0.05
Tb. Th(pm) 18 -0.15 N
0S/TBA( %) 18 0.61 P <0.05
0.Th(pum) 18 0.5 N
MAR(pm/d) 18 0.40 N

BHAEHEEE -BRVULNEBTHERE,
FEHIMEREAE B THBARSYLBE
FEE M. Holliday % U1 AN, R MK E KRR H
g BT ap BAIRS A A RGD(arg-gly-asp se-
quence) FFFI B} , A RES BB A L oy, BAIRS A
T H et s . B REE RN MMPs RIKPEER
R,FESS5IHN. I8 NIERFEAMES, B3|
EBAERREOBES, ERFEERIMEREYE
BREKTREEEENARY, REAMPEREME
MFBFEMBER, ARE HHE (h0B) 1 4
MMP-1,MMP-8 1 MMP-13 =#h i IR B§ , (H K BLR B
4 24 MMP-8.MMP-13 T N £ 4) 3B MMP-117,
BN HRERAOTREZR, R E B
MG63 BB B 41 B 2 3 MMP-10 (B I S B X R B
o0 B 2 SR B MMP-13 .MM P-8 ()RS ERE R B .

RMNELeZALSHMREH T, KRS
ERT 44 b, OVX 4l % 5 MMP-13 mRNA 17 A &
BREARESESFIEMT 9.17%F 11.84% ,
EERABEMK (K 2),{E MMP-8 mRNA I A K
FKiEMEHB KT, BrFFRE MMP-13 \[ Z X f# ¥
L 5HMEFR M, Uchida % 458 PTH(1-34)
BROKXRR S ML S H 5 F + MMP-13 mRNA
BEARBKFRIEHME, R PTH Pl B % Wi 1

FITT B MMP-13 f+ 5, Delang %" % U8 7 i 24 &
FE¥ K BEFE K MMP-13 mRNA B9EFH, FAARR
BEEY MMP-B B RE, FLRERY, 5
ERT 414 b, OVX 41 MMP-13 mRNA FIZHZER B
P RS LA, R R fE A H BB
MMP-13 f) %35 {8 MMP-13 BEH % FRAHLH &
5T B 458 MMP-13 mRNA M5 3, F R ER T
mRNA B EUH B ERE, LHERE S TR,
TIMP-1 ERE B RHENFEFABEEMARNNE R
MMPs B ME, ALRAH OVX 45 ERT4 M I,
B 4B TIMP-1 35K LA 8 80, 5K
BRI RS R — YRR R TaEX
TIMP-1 J5 38 35 305 o

MMP-13 BEHS5BESITE%SHHMELH T
W ,MMP-13 ik K F 5B /MR R (Tb.Sp) &
NBAREFEER(OS/TBA)REME, 5B /RS
H(Tb.N) . BHAR 5 L2WBHAREHK (TBV/TIV)
BRMX (K 4). RI1E KX H MMP-13 mRNA 57"
Y1 UL F (MAR ) [B] B 4 X RBOA 0.53 (BB R 71
W), AERBEMX(P <0.05),H MMP-13 EA 5
MAR [R| M6, ke ntn A BT i 28 Bl
R, PREREW MMP-13 EMEERTHFE
ERPEEEMNER MMP- B3 EAELRE . BB
ZRBE, FNFEABRERO LA,

RNEMEN, ZRPIRRAHTIS AR
. MMP-13, MMP-8 A1 TIMP-1 f) BH¥E: % %, F
Breckon R XD, BHEHEEAIHE
HRESRBAREEFREE, RREFHRL TE L
W RA B B AR b %8 MMPs T
BUESS5TEERALRE. WA EFEBEFHL
BREBHMREA MMP-13. MMP-8 #1 TIMP-1 &) BH 1%
Tk, FRAHERMERTERERE, TEEZREEFT
5 40 B e LB 4R R 44 b ) — 5 R A 4 i SR 4R
M, EMERE AR RBEE,

ALRMAERA, HEBEKETRE, EHESR
B M MMP-13 R5 W FIERB S . 5 & 7EH
ZTIMP-1 ARFERNAR T, ELERLERRE
B, SNTEERLERE, BRUIMER, BREKY
mZRRTRELZ2 R RANARHI—EE
Bl .
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