S A A 4D A 1Z, 45~52 (2000) 45
Dev. Reprod. Vol. 4, No. 1, 45~52 (2000)

A GApe} o} & JdAet 3312 Membrane-Type Matrix
Metalloproteinase 1 2 22 F-AA} o3
AAG - o8 - Aa - AT - AT - A5 - 2BA
AN Aasee AR, dAnstE A2,
‘oot g ARAS ARG I AR

Expression of Membrane-Type Matrix Metalloproteinase 1 and 2
in Mouse Oocytes, Embryos, Ovary and Oviduct

Jiyoung Kim, Heejin Lee, Sora Kim, Haekwon Kimj, Sung Goo Kangl,
Seung Jae Lee’ and Dong Jae Cho®

bept. of Biology, College of Natural Sciences, Seoul Women's Univ, Seoul 139-774, Korea
jDept. of Biology, College of Natural Sciences, Inje Univ, Kimhae 621-749, Korea
‘Mirae & Heemang Ob & Gyn Clinic, Seoul, 135-120, Korea
’Dept. of Obstetrics and Gynecology, College of Medicine, Younsei Univ, Seoul, 135-270, Korea

2 2} Membrane-type matrix metalloproteinase(MT-MMP)& Al ¥ gt Fatg 42 243t G /IERHELEA 2
Eol A4 2 HAE 5 24F ZAMEY AP F2E 9T = A0 AL JAok. B AFIANE RT-PCR
U AbEste] AF dRbe} 2 71u] ool X o] MTI-MMPSE MT2-MMP £ 28 Fh-& ZASHATH A 3% 3L 859
RAF dR2RE 42 A dAS} AY R AWM JEAR] BAA S MTI-MMP$} MI2-MMP mRNA®] 33
ZASAS. 2 2 v dAg A9 % Aol M FHA 7 dA BFEAA MTI-MMP 3 MT2-MMP 2] mRNA7}H 28 = )
Sy m S EANN E g Fo EEHE Aol AT 2H T 7] wiol, 4 E7) wjof, FAul, X} R 22 )
€ WA O2 MI2-MMP mRNAS] 2 Fie 2AMG A3 2] E 7)o A& Bdo] doAuA] GRT 4 E 7] o] 28| Aok
FRE Tdo] #RHAUT. At EujoMEe dAE AW L] AFHAUT IS daZFME MTL-FH
MT2-MMP 25 25 Zo] FZHAEH 24242 wide AF=2 & A7)d 4agle] 34 22 =9 mRNA 23 ¢
Ueh itk A7 9 FaazAE G228 FARA @A 79 Gasle] 22 £ MT1-3 MI2-MMP mRNA 23 ¢
& BAFIUT. ol @ AFEE v Fo] AF wjolelx BHHE MI2Z-MMPE Z71uote] 283NN F28 482
g Aoz AR d2s FREe AT B MT1-3 MT2-MMP] 82 ¢ 2 ¢ A7 Hofot & Aot

ABSTRACT: Membrane type matrix metalloproteinases(qMT-MMPs) have been suggested to play an important role during structural
remodeling of various tissue. Expression patterns of MT1-MMP and MT2-MMP mRNAs were investigated in oocytes, embryos, ovary
and oviduct of mouse during their differentiation or periovulatory period using RT-PCR technique. Both cDNA products of MT1- and
MT2-MMP of immature cocytes were barely discernable with a minimum amount but the expressions were distinct in mature oocytes
regardless that they were matured in vivo or in vitro, MT2-MMP was not expressed by 2-cell embryos but was expressed by 4-cell
stage embryos. From the morula stage untill hatched blastocyst stage, embyos showed intesnse expression of MT2-MMP with a sudden
increase at blastocyst stage. While mouse ovarian tissues showed both expression of MT1- and MT2-MMP, there was no stage-specific
difference throughout the estrous cycle. Mouse oviducts also exhibit constant amount of both MT1- and MT2-MMP expressions
throughout periovulatory period, i.c., before or after ovulation. These observations lead to suggest that the differential expressions of
maternal MT1- and MT2-MMP during meiotic resumption of mouse oocytes and embryonic expression of MT2-MMP particularly at
blastocyst stage might play a role in the differentiation of mouse oocytes and/or embryos. The precise function of MT1- and MT2-MMP
with regards to their participation in the remodeling of ovarian and oviductal tissues remains in a question.
Key words: MT-MMP, Oocytes, Embryos, Ovary, Oviduct.
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M Z

Matrix metalloproteinases (MMPs)= calcium#} zinc S ¢
oJ3) Al 844 3l= = endopeptidaseZ A 0] &2 thEF <l 7]
T2 MEZ7]E (extracellular matrix, ECM)] FA &)
collageno|\} gelatin 58 7} &st= Roltk. ECME
st £ 713 o)A 71% 3} collagenases
(MMP1-, MMP8, MMP-13), gelatinase A (MMP-2)$}
gelatinase B (MMP-9), matrilysin (MMP-7)3} metalloelastase
(MMP012) 2 stromelysins (MMP-3, MMP-10, MMP-11)
9] ¥1]8 MMP (secretory MMP) (Matrisian, 1992)¢} 0] &
F FRAHALEE FABIY A XM A8 T ey
S 2 BHEA 3 M Eoe) Bt F S s AX
23 MMP (membrane-type matrix metalloproteinases, MT-
MMPs)7} 3ith. MT-MMPE Z et B8 S 3%
O 2 pre-, pro-, catalytic #} hemopexin-like domaing 7}
A =8 MT-MMP= o] 2]9) Ml7FA] insertion uniqueE 7t
=t} (Tanaka et al., 1997). & A uniquet= pro-peptide 9+
catalytic domain Atell A= o} Qe 117] 9] olmit B
A= o] K= MEY furinoll 3} A4 = o)A propeptide
9471 23 8439 t}h. T35 unique catalytic domain
o] A= A= 8 amino acide) 2, Al HA unique: C-
terminal 5-£]¢)] 3]+ transmembrane domain©] t}. MT-MMP
£ ©] domaino] $17] W&ol AT RAE o AT
HZERAN 715E FYs. AR dF 6377}
gHA U= MT- E (Llano et al., 1999; Pei, 1999) =
MT1-, MT2-, 2 MT3-MMP+ progelatinase A9l T 7]
50]4dg Holed 538 MTI-MMPE A AU o)A MMP-
2 & progelatinase AZ BAAFA7= E42 ASH T Q)
t}. & df§¥9] MMPE inactive proenzyme©)l} zymogen
P2 FA=EH HEftez Euid F EyAoy
plasmin gl 23] &4 3}8 cHMurphy et al., 1994). 18
1 MMP Z type IV collagen} lamining 350)= gelatinase
A+ plasminojut EfA] oA E E€435R g
MTI-MMPY) A= &gt ot mebA MTI-MMPE
gelatinase A9 physiological activator2 AR )

(Kinoshita et al., 1998). o] &4 Iz MT1-MMP+= type I, type
Il collagen, fibronectin 59 ECM &S Bad= g4
9] 715% ¥4 2 9t} (Ohuchi et al, 1997). &9
transmembrane domain®] Ao E o] o2 A BEu)R
MT2-MMP% progelatinaseE EAAZAZ 4+ 9o fib-

el e e
ronectin®@ tenasin, laminin £& E 3= 8L 71
31k (d'Ortho et al.,, 1997; Miyamori et al., 2000). 121}
MTI-MMPs}= €2 MT2-MMPS] AR Uolx e qae
B2 T 2d9Y JFd MR E8A AA Foh
ERHY dA Y d¥xE dEAFIEE o
GE QAFH GE | mASERE AFAT T, FAFA

= 6 o
220 o MRSIAE A5EAL WG 25
WAz 93 G| wde] me} MeEch e ¥ ¢e
GEE BAE JEH] A7 T A2ERAFG =
EAZHE ZEES A E¥Ethl 2:e He
(luteolysis)&Hct. Wxbe] AR, A%, wjdte] W2 i 2
A9 ATHE VEAZS ZANE 22 0 A2

ECM3} ¥ 9} (basement membrane)Al £-9] zjujg 2 &
& <om|at=t, olo= serine-proteinasel} plasmin 1]
7 matrix metalloproteinase (MMP)ZH2 ECM 9] whuial A
& 7HeEsstE B0l o8] FEAT (Lipner, 1994).
3] ECM9] thst &0 dish 718 BoliE ze o
2 MMPE o] ¢4 ZANTAAAH NN $23 98&
ste ALE gElA don (Tsafrir, 1995), FHE AR
ZF HI a7l o5t dx ] A 2 53} FHd)
= MMPE T o} g} MMP-2E 7|32 3l MTI-MMPE
FAste A2 FZHI Ao} (Goto et al., 1999; Liu et
al, 1999). =% 54 F 9dA oA 174R 7R AFH wg
Aol gl wek MT-MMPS] mRNA 2do] ¥z =
7hete S AFHY A, AR FA, AR, AR 59 B
St wet tgd 4 FE vehliE Aoz gEA
91T} (Kinoh et al., 1996). o) E )71 2R AH X9
A4 2 & AN E5AHNA F23 4L F=
RO Z A¢E I Yt} (Polette & Birembaut, 1998; Seiki,
1999). 22} o] & tfF-# 9 AT & MTI-MMPS] & o
F3 AL ZA MI2-MMPS] A3 7)500 BsiAE &
2 g8A A g
2 AN E TRHEE DAY ASH Z27H oty

3k, J213 o5 A A #7590 dAas) g
02 olF ZA A9 MT1-3 MT2-MMP7} 3l= 98
YotH 7] st KHAY] BH ARE ZAME S

Jn e

o ox Mz

Mz H Yl

1. 0l4% XL A W ALASLRS] 47
2 Ao A143 AFEFELS TUUAFTE AR

M AH2E ICR stoin AAE A% 37 27 65 o] 4F
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A5 Sk SR AL
HRE AR e R AT v s dats AF 3
29 AHE ARLIT BT T BaE AUl 04%
BSA7} 712 Minimum essential medium (0.4% BSA-MEM,
Gibco)2 2 &7 s} 5@ w7 (SZH, Olympus) o} A ol
g agez G E gy AU AYs i 99
o2 S dAE FotA mineral oil2 B2 0.4%
BSA-MEM 3044 W& ik Al 3 37C, 5% CO.7}
THEHE ME7A 17A2 W Fste] Ak A&
YA TS RS PO A3t 5 AF 3T 2 8T
H AFo) 48A7F 7-A S Z PMSG(Folligon, Intervet)o}
hCGE FAIBT hCG FA} F 1A Aol $22e 43
3tk ©] & D-PBS(Dulbecco’s phosphate- buffered saline)
o &713 F3A] PURE B GA T 22 A
& 33t «7]9 0.1% hyaluronidaseE A& s ¢
AZE AAT F AIFAE Y ANSEADE
Btk R E Wb 100704 Tri-reagent 200p00] ol
RNAE #&£¥ w702 -20CAX Y5 BAsig

2. 43l djotef &

HAE AF o vjolE A7) $35te] PMSGS hCGE 48
A YA o R Z47E 5w Bt FAlste g
FEIFL FRFA AT TR @ ok AAe)
g ATE Z wE B, AASslgon 4 £ 1,2, 3
dAdE SRS 187 49 = 22 E FE,
flushingdted z}z} 24| 27) B 4~84 £ 7] wljo}, AAu],
EWE APem o] F 28 7] ujoe}l YRE A oA
397 wiokstel RHUIZRE 2248 wolE gt o
FA A& o= ujo} 5070 300409) Tri-reagentS % 7}
3l RNA F&& 93 AlEE A3l

3. M7|9| LiAS AT ZRQ| 47

HaE A 357" AF PMSGE FAMEA] 48417
hCGE FAMEA 10717}, 15412 28] 31 484) 7ke] 7 23
Foll 229 77t AFERE da 1078E Ao
Tri-reagent Imlell ¥ o] RNAE F&£ & w7} -20C| 4
TEASAT sEAS AT 8T RS 22 e
HA st RS AE3E 4827 ALY B9
TR FAAND F JAlo] AlE AAZRE FED
# &%t D-PBSE £AA] WEES N i F
WCAN WE HBE F AL

=

=2

o rir il

Expression of Membrane-Type Matrix Metalloproteinase 1 and 2 47

4. mRNAS| &

G 100704 22]3 wjets 2+ 5074 Ko} Tri-
reagent 200402 F7M8 I 20C WE o BAI F A}
2319tk RNAS £d3}7] 98t 40402 chloroform
Wz Aoix 1587 WA F 12,000 gE 4ToA
1587 A8 3Tk )22 H W ASE FHlo &
29 isopropanols 3L & A0]A 1087 A& A )
ANAT I & 12,000 g2 4Col A 1087 A2
AE] 1 mle] 75% ethanol-& ¥ 12,000 g= 5E7}
A& stdth €017 FAES t7] FolA AxRAT)
0.1% diehtyl pyrocarbonate(DEPC)E 23 3% ZR/4
(DEPC-DW) 9.75u0] 5] RT-PCRES 93 A|ZE A}
sttt

GAae FEFL X 10/0% 1 mle) Tri-reagento]] &
o} homogenizatione & & 12,000 g2 4ColA 1587 9
A st & A4S Aol 200449) chloroforme ¥ 2
HolA 1582 AN T 9 22 WH2E X §e]
dolR FAE) 3002 DEPC-DWE #7}8ted RT-PCR
o AEE AHESIAT d& ¥ Az H e, 22
H RNAA|EE spectrophotometer® &3 8}od UV 260nm
o)A RNAZ AAsIA7 A2 260nm/280nm ko] 1.7
ol g ¢ R E AoE BT AEE
AA RNA 527} lpgpto] HIEE SAs F o] Z 3y
& #38te RT-PCRE A4t

puah

24
Y koo o

5. QEALEE B4 %4 HES(Reverse Transcription-
Polymerase Chain Reaction, RT-PCR)

A} 93-S GeneAmp PCR system 2400(Perkin Elmer)
= o83t Ptk

't} wjete] 79, 9.75u09] DEPC-DWe| Ho}gle
total RNA®)| 4.£2] 25mM MgCl,, 2409} 10x PCR buffer, 2
©2] 10mM dNTP, 0.25,4¢] 40 unit RNase inhibitor, 0.75 40
¢] Avian myeloblastosis virus reverse transcriptase (AMV-
RT, 20U/u(, Promega) 12] 7. 144 Oligo d(T)"* (0.5mg/ml)
£ Y17 nuclease-free water2 HZ 332 202 9329
ok GAHA} §32 427CToll A 60, 99CeA 5% E<t &
AT e By NBE FHEL AYVEY AR
2 AREsA

ZHEL A 1409 25mM MgCly, 2409 10x
PCR buffer, 0.250¢] 2.5 unit Tag polymerase(Takara) 1)
2 747} Table 19] YR ubeb 28 025409 upstream 2
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Table 1. Mouse cDNA primer pairs used in the study

BAs A

Gene Primer pairs Primer Sequence Size
. 5'-primer 5-GTGGCCGCTCTAGGCACCAA-3'
B -actin . 539bp
3"-primer S“CTCTTTGATGTCACGCACGATTTC-3'
5'-primer 5-GGTGAGGAATAACCAAGTGATGG-3' .
MMP : 4
M1 3'-primer 5-CTACCTTCAGCTTCTGGTTGTTG-3' S2bp
5'-primer §-AGGCTCACACCTCTGGAAGA-3'
MT2-MMP 402
2 3'primer 5-GAGACCTATGGGGCACTGAA-3' b

down stream primer(100 pmol)S ¥ 3 RT A& 5uUE ¥
< Z nuclease-free waterZ HE 8y 25S 23Ut F
FED AN 95CAA 30X, 62TollA 30%, 12C
oA 3024 35 cyclesE A7) T 72CA A 108 <
heatingdted WHE-& HE At A 229 739 28 cycles
€ APANZAT ¥3o] ¥ AlRo= 6x loading buffer
(0.25% bromophenol blue, 40% sucroseE 43-& & 2% agarose
gel2 A719F A AIYFol B gele DW.
100m1%) 10g/409) ethidium bromide 1748 A& 4 A)
Fol ¥ 1087 48y 52% Ed) 208 5% 29
ATt GAE gele UV light= #2817 image analyzer
(Bio-rad)E ©]§3ted FAJE DNA FFE AHd AUt
2 A7 Ay dEE P90 o]RojFHon ] WY
AN 2 23E ddT-

6. AEJIT R ARl FH|

2 Aol AHLE AGEL 5HE AFE AS o9
o= Sigmaol M AF=E= RAE AHESIHT A AL
¥ 717 & embryological watch glass £ %22}7] ¢+ 180°C
oA 3087 AEEAEA AMEEHen olgle 77 E
120CollA, 15lbse] GO E 1587 I¢PFatdd AL
3l T Ml & ALL37] Al millipore membrane(pore
size ; 0.22ym) 22 A FFFst AL AT

F- LR gt

1. 83 HXIe] MT1-3 MT2-MMP SHA} W

AE 3578 AFY dAEHE 4L UdsdR
(oocytes with germinal vesicle)$} o] & vjoksled L& )2
%3 AKin vitro matured oocytes with a polar body) 1]
T AT 37Y AARRY AL ANYEERAn vivo
matured oocytes with a polar body)9] MT1-(452bp) %

MT2-MMP(402bp) A=} BHAFALE AT O
A3 Fig. 19] vebd AHY date] A& Aagl
o] BE Wa}el A MT1-3 MT2-MMP mRNA7} 5 Z3)
e o] FAHND. T3y A5 3R mRNAFL 1)
AagRe HlE] Ao E Be A0 dAAY. &
B-actin®] ¢DNA %L wA& 37t Asdaleg
Z2AY ¥ B2UE B3I MT-13 MT2-MMPS]
¢DNA 42 A3zt ASdRE 843 H& 23
22 vepsth I3 A9 2 AWM Ass gt
o) MT1-3} MT2-MMP9} cDNAFS] X}ol= B &3}x)
9kch. o]2 wjFo} MT1-3} MT2-MMPH A A AF ¢zt
o] Be A&el e} dde] Frtste AR FEH
AAE HES dBE TRHFEY = &) 2
ol wal o 71z 22H HIE o=y o=
HAE 2R e GFAEY FA(Nagyova et al,
1999; Prochazka, 2000), ] Juj ol W& £ &) A 3d
“F(Kalab et al., 1993) S04 & vehdty. 53] vy )
AARY dEAA Rl 248 o vehle £9
o] Aste date A& A BolH e did tePsas
8] Zgd % AT A AvHMoller et al., 1989).
T3 BT LY BHALS A S U Ry B
HlEE 22 93 F= @ cHEppig et al, 1993). whehA]
MI-MMP+= A X 9te] X5l MEZRE EHEE B
439 DEE 2ot BYFAATE=(Pei &
Weiss, 1996; Ohuchi et al., 1997) ZollA £ uj I3 A
%o WE TR T HAATL BAY 7h5Al A
o}
A7 Z71oke AOE MTI-MMP §37 2
e A7 29 Aol 5 FHBNE B
AAHe] mRNAZF YeRER| 7 24 2 7] A = UElR)
AT A EA9) o)z A §132e) o] o
A7} NFst FAE AR Tl e A3 B2 @

L2 52 Fo
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(A) M 1 2 3

ma 452bp

MT1-MMP

== 402bp.

MT2-MMP

<= 539bp

B -actin

Fig. 1. Expression of MT1-MMP and MT2-MMP mRNAs in mouse
oocytes during meiotic maturation in vive or in vitro. Arrows
indicate bands of MTI1-MMP(452bp), MT2-MMP(402bp) and B-
actin(539bp). (A) MT1-MMP; (B) MT2-MMP; M, 100bp ladder; Lane
1, GV oocytes; Lane 2, in vivo matured PB oocytes; Lane 3, in vitro
matured PB oocytes.
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<= 402bp

MT1-MMP

B -actin

Fig. 2. Expression of MT2-MMP mRNAs in mouse preim-
plantation embryos. Arrows indicate bands of MT2-MMP(402bp) and
B -actin(539bp). M, 100bp ladder; Lane 1, 2cell embryos; Lane 2, 4~
8cell embryos; Lane 3, morulae; Lane 4, early blastocysts; Lane 5,
hatched blastocysts.

2495 .g L]-E]-LH\:]-(Tanaka et al, 1998). MT2-MMP -3
ZAME & A7 Z2FE o9 u$ #
AL3tA 2 1]55 1A= mRNAZF A& HA) Furhrt 4~8
AE7|AMEEH Uehtr] AFste . R o]23ME
)5 B2 S TS HAHFig 2). o183 AE MTI-
2 MT2-MMP A =}t E-r WA}l "*-:1—/\] 719 maternal
genel EHE WHE & FAT T 24XV o2
gy o| FAHUYY ]’4*‘ﬂ£7] o] ThA] embryonic gene . &
8 ZEE AMSRL olF Fujrt HUHA g2 g &
e doueE AE 9ud

ey A4 F EREEY Xle A3l e 3
7] f18) Tl o] Hzh(hatching)s 47l T3 w3t
7t dojute A7lolth qiEE Y T/HFE] oty £
HeE 3 B2 4R FaRAR FAHA glon A4S
A ezt FHu e Fate] AL gs) o) F
ol Ax ALE AR Ut} o}F7}A] o] B9 HA)

& EE0)X 1 7190] AZUAA EuEE AR

(Gonzales & Bavister, 1995) & ¥} Ao} WHEdH=
AR} (Perona & Wassarman, 1986)d] disiA= WE XX
B Yo AR FA REY FEY Fujst 2
E g8 dodls ALz uRo] ) zHAlo] H oo
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(A) M 1 2 3 4

S 452bp
MT1-MMP
(B) M 1 2 3 4
== 402bp
MT2-MMP
<— 539bp

B -actin

Fig. 3. Expression of MTI-MMP and MT2-MMP mRNAs in
mouse ovaries during periovulatory period. Arrows indicate bands
of MTI-MMP(452bp), and B -actin(539bp). (A) MTI-MMP; (B)
MT2-MMP; M, 100bp ladder; Lane 1, unstimulated ovaries; Lane 2,
48h post PMSG ovaries; Lane 3, 10h post hCG ovaries; Lane 4, 15h
post hCG ovaries.

YAELE FHHE RS BRaith 4 T 2
HE& MIMMP7E 879 AZohe) 935t eRa42
g3 AL § A7 ol Fok T Holoh
AAE ARE B & 899 27 MTI- 2 MI2-MMP
ik Fig 3) 2 599 Fig HYZFNNE TR

FAAT AR BT o15A - 254

A 44

(A) M 1 2 3 4

<= 452bp

MTI-MMP

(B) Mo 2 3 4

MT2-MMP

<= 539bp

B -actin

Fig. 4. Expression of MT1-MMP and MT2-MMP mRNAs in
mouse oviducts during periovulatory period. Arrows indicate bands
of MT1-MMP(452bp), MT2-MMP(402bp) and A -actin (539bp). (A)
MTI-MMP; (B) MT2-MMP; M, 100bp ladder; Lane 1, unstimulated
oviducts; Lane 2, 48h post PMSG oviducts; Lane 3, 10h post hCG
oviducts; Lane 4, 15h post hCG oviducts.

HHEHE Aol FFFHUT L3 7 2 A WAV E
AEE sl A Wk e RS Yehted o=
AFA A MTI-MMPRHS: Gl o 3 29 A723%
(Hagglund et al.,, 1999)9} #-A}3}c). T2 839 wje
A 929 7% MTI-MMPE GEA ol A= 24 sha o
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YE F99)] theca cell| e 238 2718t Aoz &
HA UL (Liv et al, 1998), W& 5 Ao A 2 53}
Ade AAF o2 Astyt fIAY (Liu et al, 1999) 3}
E F=E "= F7130E (Goto et al, 1999) B2
|Fo] A9 FAZA U MTI-MMPS] 2@ A X9
ol wet Fa el dEAE o2 JdAAY 1 2
Z3 AA 9 MTI-MMPS] 28 32 zhol7t VA &
A2 FZEth d¥ £ AdMe Aoz
MT2-MMPL W4 ZFM HdHE Aol FFHAUT
I F&2 MTI-MMPS} fASHA Ueligth. E/E5E9
wa ] MMPE Wi ghA] B 9] ZXusle] £93% g8
& 92§ ti= H(Tabibzadeh, 1996)3 MT-MMPS) 7]%
< MMPS 43} 9 A EZH7FECM)Y] Falats S
AT o olH G A Ax dx Y A, wieh 39
3% 53 5 dAa e 2T MTI-MMPE &8
°]X MT2-MMPE 23 98L& £33 Rolgds HE
JATE
%5 s«l T ZAL A4F) gt 12F ¥
3HE Yo7 oldle oy 7k QUE0) AL Ao
S} (Hunter, 1994) 28 ) 72A 3 Fd@ 9 MMPe] &
B A7 A o)FoIXA ¢ itk ot Kim
m et al,, 1998)e] 93 Ho\E 42 F o) MMP7} A)
& .LZMW #EHH B E AEE & 29
7o deld AL FHE L 3R 2F FE2F
Mz w3 —fﬁﬂ 249 g4l YehtE (Jimenez
Diaz et al, 2000) AFYE W] Ro] F@TqN 2HEHE
MT1- 2 MT2-MMP+= A 4)5-7] 2w hojl w}E g9
MMPS] 843} 2 ECM9] ¥3] 5& 58 23 AT
Bl L8 A8 ste Aoz AFHD AR AF
Z 3 2] MT1I-MMP¥ progesteronedl] ]3] wrdo] Z2d=
Th= B3 (Zhang et al, 2000)= ©)|xd A3 B
MT-MMPS] 925 g Ert
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