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Expression of matrix metalloproteinase —9 and
tissue inhibitor of metalloproteinase — 1 protein in the implantation

window phase of endometrium in ovulation normal women
GUI Wenwu . et al
( Department of Obstetrics and Gynecology , College of Clinicul Medicine , Chongqing Medical University)

[ Abstract] Objective : To study the expression of matrix metalloproteinase — 9 (MMP — 9) /tissue inhibitor of metalloproteinase — 1
(TIMP - 1) protein in the implantation window endometrium phase in ovulation normal women and the role of MMP - 9/TIMP — |
on embryo implantation. Methods : SEM was used to determine “implantation window” of the mid — secretive phase endometrium in
ovulation — normal women. Immunohistochemical analysis was applied 1o measure the expression of MMP —~9/TIMP — 1 protein in the
implantation window in 15 cases,and MMP —~ 9/TIMP — 1 expression in endometrium during different phases were compared. Re-
sults :MMP — 9/TIMP — | expression in endometrium was observed in luminal, glandular epithelium and stromal cells in different
phases. The expression was lower in proliferative phase,and got to the summit in the implantation window and late secretive phase and
it expressed significantly higher in the implamation window phase( P<0.035) . There was no difference between the implantation win-
dow and late secretive phase. Concluston : Expression of MMP —~ 9/TIMP — 1 in the implantation window phase of endometrium is spe-
cific in ovulation normal women and may play an important role in regulating the depth of trophoblast invasion during embryo implan-
tation.

[ Key words] Endometrium; Implantation window; Matrix metalloproteinase — 9; Tissue inhibitor of metalloproteinase — 1; Embryo im-

plantation

MEEHREREEROREN, RPN TE %k, CRVEREAMNBYE FEEEERK—KX
WK RE—RINGFERESMER AA%EHTEK Fid, BFERFR LR, EREREEH 8 (matrix

Tk, I EBWEMB WA AR, THIKENE  metalloproteinases, MMPs) X H H M #l AR &
JBE H B #H 4 (tissue inhibitor of metallopro-

HENBAIRA(1966— )F, LAER, AL, teinases, TIMPs) ZEM B H R AT B EKRE
EEMEFTE - ARAS LR A,

| Jhoo oo


http://www.cqvip.com

| gog httg://www.cgvip.coml

BXEMKFEFR 2004 ££5 29 %% 1 (Joumal of Chongqing Medical University 2004. Vol. 29 No. 1)

HEEALY, APFFRLLET MMP -9 & TIMP -
1EFENBEMBEEBREINNR, BT _&EEK
A HER

1 ¥R5HZE

1.1 AFARE

EKBER KGR 2 Be 8 B A B .0 2001 2 4 A ~
2002 5F 10 AMAIRBNATFRALFEABRIRE. A
whrdE: QEHBHERARER P LR LM FR 2335 %
WHEIE S A4 ; Q A RN ; QFKBArA5i 3 T~ A %
SRR B Y (AR O R,
ORABNEEALRE LN,

1.2 ipkéyogin
1.2.1 ®AMENEA

BAiE B ARIERHA K, 10mm<5F ¥ < 18mm, N IEE
<10mm, AR LHC - )R # TR AR BB HE Y14, 1%
A Noyes ZMAPRRERINE AL IR 71 & R AFRIBRASE 15 6.
1.2.2 AWHENESA '

FAIE B AR MEWER A K, Y E 2 > 14mm B FF 45 8
ER LH, 7ER S W =>16mm, R LH( + ) FEEVLT A B
BAR. AES ARG, —HXREG B EHSUES B RE
SEALRE, - HESEHEERE, EARHEY R, F
A Noyes Z-HAPRHER 53 WH N K

Y% Noyes MAER SR HEARS =4 7 WH R
B4 SRREE NS R E B %A 3t 13 4], FEE
B4 R EREE NS W PPN RS SEM K2, s 8
B Mtk IEH AR 3 15 6, D Aniad . mERE
S5 AN A i, 3t 14 B,

1.2.3 FEANRME

MMP - 9 Hifk . TIMP - 1 $i ¢k .88 SP {7 & Hl DAB
BENHYEEBMNEHAR. KYKY 1000B R #HEE,
CM - 2000B B4 Y E% BRI RS
1.2.4 FE&
1.2.4.1 EGEBRAHIE

OF BN BIRAR 0. 1mol/L B9 PBS(E A HK) i&
o, KR mik. OE ACKRHFTH4%R_BEE 2~4h )5,
0. 1mol/L 9 PBS &b, OF 4CKMGTH 00, FEE
2h, BUH IR RBAKEDE 3 K. @2% LT FHRAHGE
). OFF 30%.50%.70%.90% . 100% M Z FE L ZE R K
K, B 10 - 15min, ® ZFEECH] 30% .50%.70% .90% .
100% M T HER TR, 8K 10~ 15min, OMALE
100% B9 T BB N, B 0K, LA TR T8 4~ 6h, @
LELIBLSpLE -8
1.2.4.2 HuEdfifa

RH S-P ik PR R EREEE T AR, B

PBS & —bt, KRS THE.
1.3 #RWEREH

IR AR REBRIE SHE. A CM- 20008
HERSMAGRNESKY L BEREAOETEME. 7 40
<10 MWEBEAH T, 8K EEAAREREN S M HE
HE L ERTFAXER, MES M HEFHAEE, KL Ty
fE.
1.4 @it

TERMUESE +FFEE(7 £ ) %R, SPSS 10.0
B RGEHTTHEDIH

2 #® R
2.1 #HHFHEHELHE(SEM)LEK

£ 1 HHEE MMP-9 RKEK
REBEENELERER(Z £5)

HF FB(n) MMP-9 P

® 15 0.068 +0.0177 B A
©) 13 0.086£0.0178 @ B a
® 15 0.122+0.0183 €€ Kk O
@) 14 0.111£0.0183 €€® %% O
HOHAN4Y OAWEH4A OFHENA OfK

WA A R B H 3 (5 =57 [, # Bonfer-
ron 3R EHT)
QO 50HE P<0.01 @A50HE P<0.05 %%
HEQHE P<0.01 A 5OtE P<0.05 BA50
thi P<0.01 AX5OHE P<0.01 OXEEX
%2 HAKFEXTIMP-1FRkH
KEEENELEREBR(T£5)

A BHIB(n) TIMP- 1 P
) 15 0.060+0.0193 * B a
@) 13 0.083+£0.0138 @ B a
® 15 0.106+£0.0136 € % O
@ 14 0.103£0.0172 @ * O

HOHAMA O/BEHM4A OFHENR4A Of
WHEHAE AR 8] 7 1 HLBE (5 2255 A1 L 1% Bonfer-
ron 3K ZE5HT)

O H50QHE P<0.01 *AS5OHE P<0.01 BAS5
QHE P<0.01 AR(SDOHE P<0.01 OXAXEXL

SEM T I /R 4K 2% (pinopodes) %544 (B 2.3) .
SR TFENR EERE BT R E AR (mi-
crovilli cells, MV) 5K/ F B EFRE, MV & &
Bk oM, BRRRERIE AL, & R B8 A A TR,
MV BEED AHEME, EBRE P RHRIKE, &
FAMAEXTLHER, BERRETX, B THEA
M, e LA B RIFAIMIRE, B Rz, RARR

T LB EEGEEE . o



http://www.cqvip.com

| gog httg://www.cgvip.coml

BEENKXSSIE 2004 £ 29 %% 1 ¥ (Journal of Chongging Medical University 2004. Vol.29 No.1) — 3 —

AR

o ST

o ] ] ! ] [ JCATRLTY
1 FEHABR&AKEE MMP-95 TIMP-1 1 5 HBRBEHFERE MMP-9/TIMP- 1 AR EZX,
AEEENELR BLEEARNERERKBEEARPROERECEN

HLEAEE 2. oWRE 3 FEENA 4}%&2‘%%@ T3, DABX 400

2 HERBTEARASANEETBKEEH, N

BREEFRNEREBAZXALABROBERENN
¥, DABX 400

3 HMARMGEEN, MR MMWER < 5500

7 HHRBFESHRE MMP-9/TIMP-1 BRI XX,
BrEABRTERARBEANDL SR XROER
NN, DABX400

ERE FHERTERBIPAREIIN,

22 HHATABRLAMILEE
2B FEHNERETS MMP-9/TIMP- 1 &H

¥R PR, B LR b B A R R T A A

BEAHERACBRIE (B 4~7) B RN

<

Be MEMTFEARMMP-o/TIMP- | BEmRE. 8 WABRANBE LR, MEANNEE. S¥ER

tEamNERERBEAR S RARECRAT ) 54, BB L2 I B ) MMP - 9/TIMP - 1
¥ . DAB X400

-
=]



http://www.cqvip.com

| gog httg://www.cgvip.coml

EEEMKFFIR 2004 S£% 29 %% 15 (Joumal of Chongging Medical University 2004. Vol. 29 No. 1)

MELAHBBFHESN, SHANLKERAERE
EFH(P<0.01); 54RBREHEEREEER(PL
0.05), (ME12EKHE1)

34 i

3.1 FEABAATSRAR

E¥FE NE IR XEN AN IR
ER, BB 5 FE R BXUT &4 R ot 440 B — B o
EN ], B KA RRRLT) , X ERR IR T IR A TR 2
KB RA R B, BLEA W E B B B, T
FEHBAFIEZERSMEAEN RN EZST
BrEt— P 8" 5 “& K &~ (implantation win-
dow/nidation window). B, “FHHEE 0] LAE XN
HHESRBRSEZISFENEER  EHTERSE
FEEEN, —BFEHIEZSMMNHEEF
B, 8 B3 E 2 AR B R B R,

JfItk 28 (pinopodes) REFMBE T T W E K #
5 b R o8 40 e RE T Hh B K T BB =
B, MAEELWER BERNELR, ERE5REE
TERBEAR M BT, BIEBREEN
PIREEH RRRERFEABREZERMHEE K
MR EA¥RCR Y, AfATRERKEY
HEE TR & TR &

3.2 MMP—9/TIMP - 1 4% # 64 f ik 45 &

ALBHEFHTFENEREAS, MMP -9 #4
PMEFk, IR b B A0 Fi b B 40 M B R 40 3%
AW E RAFRAYRUTE . A A S 53 00 02
HE, U E AR ARR. MHEEH. RN
MMP-9 BRA S5HAN TR BEERA R
EH(P<0.01); /WK TREEN, 2R X
SEH(P>0.05), TIMP - 1 FEREE 508
PMEXASHESNEBEERA R ENH (PO.
05), ¥EMEE MMP-9 Hfl, X—&R5H
2 E MBI R AR
3.3 MMP—9/TIMP-1 5 Brie % A&

A ECRERRS FE BN, %R 2
MBI BN EHRARR., %5 E AT T E R
(I B ST PR 40 S 3 T i RE i, MMIPs 22 4F
KBS ER R, SIEREAETIMEX, 2
M E B AR E . MMPs 7ERR A HIE
AFEXRIAEUTILIE:-O257 FEREMY

BB, O 5RAER IR IEEN L
1, B0k B T R AR M A (R 225 | R 1 7
SRR EANE, @25 FENEm B KA B
#iF,RANBHRE , BEFRERGEHRE. X8
FREE S MMP -9 R BRI, TTER
AT S5 A 6y P9 S B4 , o0 40 R B Y , A UG
EH I Z UMM E FE N, (F A48 LU A B
S MMP -9 MR EEE SREMNEERE
¥ B, ME S TIMP - 1 W& &%, T
LU B B RSN g MMP - 9 i3 FEREAR
FELLE % 5% 2 M s e iR 1) Y MMP - 9 B94E
M. megP npiaEn, FREEAZRLRH
HE MMP-9/TIMP- 1 FE AR H TIEEXE
HAMHEBIFRIA(P<0.05), HA SRR A
“ FE RSN MMP -9 & TIMP - 1 f&%
ik, TR REHERERFBAEZNEREFEZ—.
XMREEHT MMP-9/TIMP - 1 ZEERHAF

HYER.

BZ,MMP-9/TIMP- 1 EMEBHAKNE R
KRS S THEREMER, RV IRAAMEAGE.

$ £ X W

[1] Jeziorska M, Nagase H, Salamonsen LA, et al. Immunolo-
calization of the matrixmetalloproteinases gelatinase B and
stromelysin 1 in human endometrium throughout the menstrual
cycle[J]. Reprod Fertil,1996;107(1) :43 - 51.

[2] Nuttal RK, Kennedy TG. Epidermal growth factor and
basic fibrolast growth factor increase the production of matrix
metalloproteinases during in vitro decidualization of rat endome-
trial stromal cells[ J]. Endocrinology, 20005 141(2) :629 — 636.
[3] Nikas G. Pinopodes as markers of endometrial receptivity
in clinical practice[]]. Hum Reprod; 19995 14 (suppl 2):99 —
106.

[4] Nikas G, Makrigiannakis A, Hovatta O, et al. Surface
morphology of the human endometrium[J]. Basic and clinical
aspects. Ann N 'Y Acad Sci, 20005900:316 — 324.

[5] Dide, MEY. FEAREERARKRKRSASEN
HR R[] FEEAPAE,2001;36(11):686. .

[617 Nardo LG, Sabatimi L, Rai R, et al. Pinopode expression
during humnan implantation[ ] ]. Eur Obstet Gyncol Reprod Biol,
2002;101(2):104 - 108.

(THFETR)



http://www.cqvip.com

BEEMNKFFI 2004 £ 29 %5 1 19 (Jounal of Chongqing Medical University 2004. Vol. 29 No. 1)

| gog httg://www.cgvip.coml

FERL, sFasL 545 &R FasL(mFasL)—4 {1 A A
H5HZK Fas TR ACBK R QAR M 1= 1E A, R # Fas
R O R
3.3 sFas A sFasL 89 R L5 AFEMMERE

Xt GnRH 15 (50 5 & S 58 B 7 , ST 5P
R IP R BT & ) sFas 7K VB B = F A 815078 1
SRR, TIE ¥ EATE M I ER N SRS ZR
sFasL, &/~ Fas— FasL 2GR I HFHIERXERHE L
BB AR EAYNER. AXERE
N S5EREEERARER TN RAML, ARIE
MM IE REER T sFas KFHEHERIHFER,
TR AH B, M7 VR AR BA B & TR v Pk
RAAFRIEAF G RIE R sFas K FHEH
SEMHRTRELH BHEX, HEER sFas KF
REBRIAMN—I4, I 36 Z R B L KRBT~
ER AT

MmA—FH,AXERER, AREAZBE ML
BB sFasL K& TR AR RBREA
A BY, XHERUBERERST IR, RH
WRAE T2 sFasL /K P&, LHEZBEE
J9ER sFasL /K E MK, HERTARE, HA1H#E
B sFasL 7] BE7E P FAE 2008 I R R R S R B
ZHhAAFEREF S EE R sFasL K-Fid & al G
H5ETHPHE GCs ¥ Fs MIRE SN S H
GCs FIR T, (R0 5P s it B 22 P 481, DA TFT 526 i B %
KRB ABBFFBAZ, BEEEH sFasL K

FER RO E GCs AT EMIE R A Frt—
MESK .

g % x W

[1] Nakahara K,Sakai N,Saito T, et al. Incidence of apoptot-
ic bodies in membrane granulose of the patients participating in
an in vitro fertilization programe [ J]. Fertil Seteril, 1997; 67
(2):302 - 308.

[2° Nakahara K, Saito H, Saito T, et al. The incidence of
apoptotic bodies in membrane granulose can predict prognosis of
ova from patients participating in an in vitro fertilization pro-
gram[ ] . Fertil Seteril, 1997;68(2):312 - 317.

[3° Hakuno N, Koji T, Yano T, et al. Fas/APO — 1/CD95
system as a mediator of granulose cell apoptosis in ovarian folili-
cle atresia[ ] ]. Endocrinology, 199653 137(5) : 1938 — 1948.

(4.
endometriosis[ ] ] . Hum Reprod, 1999; 14Suppl 2:77 ~ 89.

[5] Cheng JH, Zhou T, Liu CD, et al. Protection from Fas
mediated apoptosis by a soluble form of the Fas molecule[ ] .
Science, 1994;263:1759 — 1762.

(6.
activity relationship of hydroxamate — based inhibitors on mem-
brance — bound fas ligand and TNF ~ alpha processing{ ] ]. Drug
Des Discov, 1999;16(2):119 - 130.

[70  Jose de los Santos M, Anderson DJ, Racowsky C, et al.
Presence of Fas — Fas ligand system and bcl — 2 gene products in

Arici A. Is the endometrium or cocyte /embryo affected in

Yamamoto M, Hirayama R, Naruse K, et al. Structure -

cells and fluids from gonadotropin — stimulated human ovaries
[J_ . Biol Reprod,2000;63(6):1811 — 1816.

(&% 47)

[7] Soini Y, Alarakkola E, Autio — Harmainen H. Expression
of messenger RNAs for metalloproteinases 2 and 9, type 1V col-
lagen, and laminin in noenoplastic and metoplastic endometrium
[J]1.Hum Pathol, 1997;28(2):220 — 226.

(8] ZF E.BFIH MEHR ERSEHEOR-9IKHW
Y -3 EAMETFRFENENREFSREM] +
AR, 2000335(9) : 544 — 546.

(9] otmide, A8, A AHFEARZAL FERE

RARAARRADRAR

FOHETH MMP - 9 #1 TIMP - 1 9Kk [ ] liIL K% 4#
(BE2h),2002;31(3):159 - 162.

[10_  Schatz F, Krikun G, Runic R, et al. Implications of de-
cidualization — associated protease expression in implantation and
menstruation[ J ]. Semin Reprod Endocrinol, 1999;17(1):3 -
12.

[11_  Nuttal RK,Kennedy TG. Gelatinases A and B and tissue
inhibitors of metalloproteinases 1,2, and 3 during in vivo and in
vitro decidualization of rat endometrial stromal cells{ ] . Biol Re-
prod, 1999;60(2) :471 - 478.



http://www.cqvip.com

