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faR7 7 A MIZEIF S Matrix Metalloproteinase (MMP)-2
B XU MMP-9 Dk & £ DixiHie & DRI

H H = B

RRRBIA S EE R AR
(535 LR )

[BE] Mok 7 IR MCEBTFENEAOBARMBECI Y ba—LEhTBY, BEREO L1, FE
ez CHERFICOEET 2 2 Lk, AFETE, REOHER L LT matrix metalloproteinase 2 (LA
F MMP-2) 3 J 1f matrix metalloproteinase 9 (LA MMP-9) 1ZiEE L, IEEFEO bk 77 A MzBU %
Z DI S BERRIC D W TEST R T o 72,

IEETIRI S L OhiHRAER AR & 0 S E R RO T 7 4 YR 2 ERL L, &, in situ
hybridization (ELF ISH), film in situ zymography (BAF FIZ) Z{T\>, MMP-2, MMP-9 DA 7 & N iEME
MO RIE #1T 572, %72 Percoll FEEES & UF magnetic cell sorting % FV G X D cytotrophoblast (24
T CT) ZEENIR] (villous CT, column CT, placental bed CT) 12438t L, MMP-2, MMP-9 DJE{E, &M%
5 WNZA CT BEEE% invasion assay 12 & D #RET L7z,

WIHANGAR I 52T MMP-2 i3 extravillous trophoblasts (AT EVTs), MMP-9 {31 villous cytotrophob-
lasts (LUF VCTs) IZJEE3 & U m-RNA OFEHLFED Sz, FIZ TIEFHC EVCT ORTEIC—8 L 72535
WCEHZR Y T F ) —EiEE ROz, — A I3yl & RO RTES L OB 2RO 0, €77
F—CIEEIEF B 5 IR Uz, FOLT CT OfET T, column CT 1258V MMP-2 DJRfE =7z,
oW CT ICB W TR SN -EH L ¥ Z 7+ — 2 L FEREIE, A CT TRW I LT H 5 WIEHE
&Lz,

DEORERLY, buk 77 A b ORISRV T <, W I s n s 2 e r R D, Z
DIEHEIE MMP-2, MMP-9 DEERIGIEIC & D FATS N, BHIC MMP-2 BEEREEIZE LU T2 2 LAV

e,

T C®Ic

FEDIEREDISNAL S 2 72 0121E, KBTI & BRSO
BORESTHLMlEsN~ bV vy 7 XL OMEFERD
EARAIR £ 2 5T 502, —3 a0
HERICIE, MRS 2B LEA TV < &9 il
O:EE P OBEEE 2 RET T 2/, £
WOMTERE % TTHES ¥ 2% { ORI TS L
TWwW5 Z LD, invitro %W IE in vivo DFFFEIZ & D

WG SN T B9, —77, JVE TAE L 1IN IR E|
EREDIR LU W S ZREN 4 HCFEREMNICEIEL
13~14 HHICHEREOIZE S 115 122 Y, Bk
Lo iEE L L - FERBEICHEL2> TR e R T T A
b DHREDR A SIS XDk, ZDIRAFREIX
RO EIERFICELL T, Lrl, HRICB
5 haR 77 A MNREE, ST E O EE
fEDZh &38R ) FEE =82 TP IR
THIEEREEICI Y P —LENT VB, &

2001 4F 12 F 26 H&2fF, 2002452 A 13 HAzH

F—TJ—FK: rak T IR, PV wZAAYOSOTF—¥2, MY v rAXyaraTF—¥9, &, Film in situ

zymography
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D Z L XEDIE %% 2 5 L TIFEICHREWD, Z
DA = AL DOWT ORI L SN TR,
72, THEIROIEARE E L U e FE IR AL
WL e S S IR 2R 5. JWERFERIC I, cell col-
umn & D extravillous trophoblasts (UL EVTs) 23+
HWEICRAL, FEHRBMTICE W T ORENE
LTWBIRNMIZEINTWS, LrL, TORAZ
RO E E &b IcEs L, BMEBENICE Exo7
EVTs |Z\Wibh ) % placental bed cytotrophoblasts (LT
CTs) 2T 2 L5105, 2D LI 7% EVCT DR
BO A A =R A DWT IR TRMIZES e
ST W WAy, matrix  metalloproteinases (LL T
MMP)®),  tissue
TIMP)?, Integrins'® ORFS3is sTwb, 2o
T MMP-2, MMP9 i3, EERES TH 5 IVEI T —
TR 5 2 Lo o R OO R BEE
D® B EIE SN TS0, MMP 3@ EEER O
ETEESN, HHET % 2 8k DIRBREERO.
Lo LiEHELR, TIMP &f§&ET % C & THRE b
278, EBRICIEZOEOEERIRZ 5 Z & IdE#L
W,

AW T, PRI TR NBED LD HEETR
BT 200, 2L TR L5 IEELZWO
»y, ZDA N = AL ZMHT B 72 DICEERO ER
ThBZWVHMaZ—FrhenBistEbnTwd
MMP-2119 35 & (F MMP-9'9 (|2 H L, IEHEERYIH
B X O ARG AR 2 v TR I 38 1 2 #dEA
FEDEE & MMP OBREMEIC D W TR 21772 o 2.

W% 5

AN TR 15 ERE & O EUIR 15 812 & &
HOAGE &5 TR L 7R 52> & 4038 £ T O
EAE R i, RO —E IR 5 12 OCT
compound I CTEIEL, 774 U HAATV— (HE
PR, Japan) I CRAMHGS L, i £ T—80°C 1o T
fE L7z, FED I3 20% HPEREE & v~ ) SR TRE
%, 8T 7 4 7 ay 7 G UEEI LT, CT 53HiERER
DX, #EORHEREE b I calcium  and
magnesium-free  Hanks’ solution (LA CMF-Hanks’)
BRI LT, SEERBRLS GER 3 RFELIN) &
T4#CITTREFEL .

inhibitors metalloproteinase (LA T

1. HHRE %

CTlZ, Kliman et al.® FE?IC#¥ L, 0.125%

FIF: FakR7F A MIBITS MMP-2,9 OEEL & % OEYRE
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Table 1 Cell types separated by cell sorting

antibodies  methods ; -
for of types of cell populatlpn separated
cell sorting  selection by gell sarting
CD45 positive lymphomyeloid cell
Integrin 35  positive villous CT
Integrin &l positive placental bed CT
Integrin 1  negative column CT

trypsin 4LHEL,  Percoll FEEfi A Ai: & v T L IT:
IRATHAYS & OHHRG AR & 0 B L 7o, & 7-1
BCROAMBZDIBAZ <728, & 512H1 LCA (CD45)
Pk 2 IS S ¥ E— A (NIHON DYNAL K.
K., Japan) % CIEKROMIIZ5HE LD, XDl
el CT 21872, 2 O, TR BUHTHRED Lz L D1
Integrin a1, 83, B85 % > villous CT, column CT,
placental bed CT DEHNALCBIT S b O KT T A My
] D 53 B % 17 70 o7z (Table 1), % 6 %@ Al B B 13
BeWo, JAR, JEG-3, SCH % H\»7z. BeWo, SCH |Z[H
ITEAESERF L D 5, JAR,JEG-3 13 ATCC L D %
ALTe.

2. ISH

ISH Ji RNA 70— 7 OfERLIE, Genbank (NCBI)
X D MMP-2, MMP-9 OIEERCF| % FEN 72 L, primer
ELTMMP-2 (Is: TGGAGATACAATGAGGTG-
GTGAAGA, 2s: ATTGGATCCTGGCTTCCC-
CAAGCT/la: AGGGGTGGCTCTGAGGGTTG-
GTGGGA/2a: AGGGTCCGCCTGGG AG-
GAGTACAG) & MMP-9 (Is: ATGAGCCTCTGG-
CAGCCCCTGGTCC, 2s: GGGCTGCTGCTTTGC-
TGCCCCCAGA/la: ACCACAACTCGTCATCG-
TCGAAATG, 2a: GGCGTCTCCCTGAATGCCG-
GGGCCA) &2 THA L, HWEES D cDNA %
PCR |z X DIBIERER L7z, 2% pGEM-T
(Promega, Japan) 2% 7 27 1—=>7 (TA cloning)
L7z, &2 T17, SP6 promoter 12T RNA D& #1T
vy, Digoxigenin 12 CHEik L7z, ISH AR, AHASER
WMBEEBICA%NT T4 T VAT VT ERTH
C, —MEE L, & 512 12% ¥ a FRAIRICIR LIE
RIERED S DN EESHZ, 18% > a FEH & TR
ZELTH D% OCT compound (AL, % CT—
80°C I THRAFE L Tz, IREFAEAR D & cryostat 12T 5 ym
DAY 2Rk, proteinase K ALEEE, 50% for-
mamide/2x SSC 12T 65°C, 10 3fE 7 VoA 7)) ¥—

vector

(2)
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YareiTol, RICEHLIZRNAT u—7 %
mRNA in situ hybridization solution (DAKO, Japan)
WRAEL, InaEUR LI T LT 42°C T8 A
TVE—var&E{Tole, ¥ 7P NVOBRHIE T e -7
DL, 7Nh ) 73 A7 77— digox-
igenin FEHR (Boehringer Mannhein, Germany) % 7
&4, BCIP/NBT Color Development
(Promega, Japan) & CHFOEITo T2,

Substrate

3. SREHBLFRRE

BASIRAFAEANX cryostat 12T 5 ym DEFeY) % 17F
BU, 7% b2 TSHHEEEL, 77 4 YR
Wi 82 7 4 %%, microwave UL & 5 438 3 [G] T
v, IFE A M T774 YSABFY b (=5 A,
Japan) 2 CiTo7z, —RXRPufkE L T3P b MMP-2
<7 APHE (B3, Japan), it b MMP-9 <7 X
i (8LEN 2ELEHRL L. 6
diaminobenzidine TIT\>, R EIF~AT M F %
w7z,

4. FIZ (Fig 1)

K75 rrEEa—- L7 4 Vv A ETY
7T —EEEERHT 28 LWHETHY, MMP-
2, MMP-9 DEEAMIRE S L ONEHERIRE O [F]E S lEE T
& %1920, cryostat I T HRIEH O HEAR BB L 72 5

Incubation

Frozen section

... Thin coated gelatin. - - -

Polyester film

.« Thin coated gelatin. - - -

Polyester film

Foo&k FE2&

um OEFGYIR 2ERL, ¥ F o 2EE LK) .
AT NI 4 WAIZEEFT Uz, 201 37°C i T S I
B LU 24 EMKIEETY, B2V —3R (FIeELEE,
Japan) B X U< b F 2V EIE (RDEEEE, Japan)
T ZEROETo /e, €7 F F—YEESEETN
L, 74NVALEDOETFUNHEILENE D, K
Y =3RRI & B REDOLENHR LB & L
THIEREESTIRE L 72 5.,

5. in vitro TOREREDIRETS

CT R OWEEREMIIEORIEFRE DIETI1E, Matrigel 23
A—PFENTZ8um K7 —HV A XD PET A>T 1>
(Becton Dickinson, USA) %\ >T in vitro I BT 5
invasion assay ZJifT L7z, 2.5X10*{E@DOMfE % PET
ATV PEICREEIAHS 3T°C, 5% CO,, 95% air D
TR S T CRMERSE L, 24 K2 PET X~
7V OSSN EE) L 7o iagor BE LT, BER
A HARER 2 FH V> 400 £ 2812 C triplicate (2 T{T W3
Bz i - 7z,

6. fRaTEHIAIE
AWIFEIC BT 5 BHEZE O tHE & v T
W, p<005%boTHEZEDD LHELL.

Staining

Gelatinase activity

A A

Ponceau 3R staining

MMP activated cell _Hematoxylin

staining

Gelatinase activity

\ MMP inactivated cell

Fig.1 The principle of film in situ zymography (FIZ)

(3)
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FHE: FaR7 72 MBS MMP-2, 9 OEEL & % OEERE —115—

Table 2. Gelatinase activity by FIZ and expression of
mRNA and protein of MMP-2, MMP-9 in lIst
and 3rd trimester placenta

trotgggb‘l’;ts villous CT ST EVT
gelatinase activity — — +
mRNA — - +
Ist trimester MMP-2 _ _ +
placenta protein
mRNA + - =/
MMP-9 .
protein + - —/+
gelatinase activity = = =
mRNA - - +
3rd trimester =~ MMP-2 _ _
placerts protein +
mRNA — - —
MMP-9 .
protein — — —
CT : cytotrophoblast, ST : syncytiotrophoblast, EVT:

extravillous trophoblast

— : negative, —/+ :

negative or positive, + : positive

control

bt 3% B #E

1. BAEIZH(T5 MMP-2, MMP-9 ) mRNA § &
VEBRENEBASIUVEIFH—EEN
(Table 2)

1) ISHIZ & % m-RNA DFEH,

WIRARGAZ 1 351> T MMP-2 mRNA & EVTs 12 55,
HERD Stz (Fig 2A, 2B) #%, MMP-9 mRNA [
VCTs, fREMEHIEE L U—E8D EVTs I b FIRH
A 57z, —7 Syncytiotrophoblasts (LA STs) 12
I MMP-2, MMP-9 OFERIZFRD Sz o7z, il
Fa#% ik MMP-2 mRNA ARG & Fff 12 EVCT

WD BFFRMTD Stz (Fig 2C, 2D) 53, MMP-9
mRNA OFEHIIFED sz oTz,

2) SFIERHBSERIRENC X B RTE

HIHARGARIZ 351> T MMP-2 13 EVTs I[ZJREELED 5

control

Fig.2 The mRNA expression of MMP-2 in human first trimester and full-term placenta. MMP-2 mRNA was expressed in
extravillous trophoblasts (EVTs, arrows) in cell islands (A), and negative controls using a sense probe in the serial frozen
section were counterstained with methyl green (B).
a negative control using a sense probe in a serial frozen section counterstained with methyl green (D). Bar=100 mm.

MMP-2 mRNA was expressed in EVTs in the basal plate (C), and

(4)
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Fig. 3

N7z (Fig. 3A). —/, MMP-9 (%, FiZ VCTs IZ/&#F

DD S NIz, —E EVTs B X OEREHIEI b
o shi: (Fig 3B). EVIsIZB I 2 RFEICEL T
1%, MMP-2 iZ cell column X DBz @ % distal
column CT 12, MMP-9 iZ proximal column CT 123
B2 e 2380 7z (Fig 3C, 3D). iiIiaEIc BT
MMP-2 ZHJHA & [FIREIC EVTs 12 D ASFEDFRD & 1L
7255, MMP-9 1 CT, ST W hOMfEIz b FEITED
SN odtz, 2o DJRIFEIX, mRNA FEHHER & —
HL Tz,

3) FIZIZ & %5¥7F )+ —XiEEDOHE

VIEARGE T3, MMP-2 OJFfE & —3(L T EVTs IZ
BOWTERHRZY I FF—ECHEESIRED Sz, L
L, ZOEEITEREGEE & HICEEs L, mnRET
3% L7z (Fig 4).

2. CTIZ8(T2 MMP-2, MMP-9 NEEH LU+
SFF—EiEk
1) 438t CT 1281 5 MMP-2, MMP-9 O JF#E
TEIRYIEAEARS & D 53BE L 72 CT (LATHIH] CT)
DEERALANC B 5 ETTld, MMP-2 13 EVTs IZ)5

Localization of MMP-2 and MMP-9 in human first trimester and full-term placenta
and MMP-9 stained in villous cytotropoblasts (CTs) and EVTs in cell islands (B).
strongly stained in invasive EVTs (C), and MMP-9 in proliferative EVTs (D).

B0k H2E

MMP-2 was stained in EVTs (A),
In cell column of EVTs, MMP-2 was
Bar=100 mm.

TERZRBOID, ZOFMAME integrin - o1 TEERIL 72
placental bed CT i% column CT IZEERZFIHICFESD &
7z (Fig 5A, 5B), MMP-9 |, W o4 CT iz
b RTEIEEED s - 7z (Fig 5C, 5D). —4, it
e & v EEL 72 CT (AT CT) T, #IH1 CT
& [ARRIC MMP-2 O JGFED A 5588 & 417z (Fig. SE,
5F).

2) FIZ ZR\W:¥ 7 F F —EiEEOHET

WA CT 13, MEEMIIHR JAR LEERTERZ Y
75 —EiEEER DTz (Fig 6), 23 CT Tld%
DIEEIZFRED st o7z,

3. in vitro invasion assay &P\ /-iRiEEE

WIEA CT 1%, W68 CT I H~"FH B EE 2R~ LTz
(Fig. 7). %7z, WEREMaE BeWo, JAR, JEG-3, SCH
EHATHRIBEORMEE LR, W& 35 7%
BEEIAD 5Nz (Fig 8).

% 3

ZREINOERBFARCBIS raks 77 A NDOTE
A AR AL

Z 1% matrix metalloproteinase X serine

(5)



2002 -3 H

MMP-2

FIZ

FHE: bak7 72 MIBIT S MMP-2,9 OFEL & % OEEEE
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Fig.4 Localization of MMP-2 and gelatinase activity in serial frozen sections from human Ist trimester, 2nd and term placentas.
MMP-2 positive staining and gelatinase activity was recognized in EVTs in Ist trimester placenta (A), weak staining and
gelatinase activity in 2nd trimester placenta (B), and no staining and gelatinase activity in term trimester placenta (C).
Gelatinase activity is recognized as a white area in serial frozen sections incubated for 24 hrs. Bar= 100 mm.

proteinase 7% £, VbW % HERER ORGS0t 5
&, invivo * in vitro 1238 1F % 5 < O
WEESNTws, ZoNTlE, FCEEROERS T
HHIWVEIT—57 2R SGET 5MMP2E LU
MMP-9 DRSS EH &N T W 5222, Lal, 2hb
MMP-2 $ L O MMP-9 \2 B3 2 ke 0% < 13 & H,
m-RNA L~V TORRRY, 2RI DWW TT
HY, TNOPRFOEBROY T FF—YiEEZFHE L
7o I3, 2B E LT, EBIZERE O
MMP-2, MMP-9 2% 2 % Z L D38 L W 2 L 2VK &
BERE L TET NS, @, MMP-2, MMP-9 |33
EREROE CELE SN, BLXD 70T 7 —E¥ofMho
MMP OFEFIZ & - TIEMERL & 70 b ffEs/EE & 5%

T 598, —HTEEENL, TIMP % & ORNEMEEY
BizEh7ay 7 a8nd iz, EEOEEDKS
BIEHR Y 7 F ) —X¥ DR EHEVEORE EDND
VAW Lo TEAEND., FHUR, EiEL L7z MMPs
D m-RNA REHOFE I T TIREBIC BTl
TWAEESMERIC T 5 2 L3 LW, 22 T5
M, FxFE T T+ —LIEEBME L~ TRERERT
BETHIHML VWY T FF—YHRHETH S FIZE S
\Z in vitro invasion assay Z W AEIC L D, HEEICE
J 2 ¥ 5 FF—+¥ (MMP2 B Lk ) MMP-9) o K¢
0y, ZERIRRFEBRLIINC, ZR o OERO ¥ S T
F—EIEM, ROVRIEEE & OBSEM: b e TRETL
TE S

(6)
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Placental bed CT

MMP-2 MMP-9

Fig.5 Localization of MMP-2 and MMP-9 in column and placental bed CTs separated from first trimester placenta (early CTs)
and full-term placenta (term CTs) by Percoll discontinuous gradient centrifugation and magnetic cell sorting. In early
CTs, MMP-2 was stained in column CTs (A), and not in placental bed CTs (B) separated by immunobeads absorbed
integrin &1, respectively. While MMP-9 was weakly stained in column CTs (C), and not in placental bed CTs (D), bar=
50 mm. In term CTs, MMP-2 was stained in a part of CTs (E), and MMP-9 not stained in them (F), bar=25 mm.
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JAR

Fig. 6 Gelatinase activity after 8 hours of incubation in a choriocarcinoma cell line, JAR and early CTs.

FIH: FaR 75 R MBI 2 MMP-2,9 OFEL & # DEERE

— 119 —

Early CT

As compared with

weak gelatinase activity in JAR (A), marked activity was recognized in early CTs (B), bar=100 mm.
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Fig.7 In vitro invasion assay of JAR and early CTs.
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Several cells invaded the filter in both JAR (A) and early CTs (B).

Counter staining was done by 0.4% trypan blue (GIBCO BRL, Tokyo, Japan).

FEAAER% I 351 2 mRNA B X OEHOFKBIC OV
T, MMP-2 3913, Wil & & 1 EVTs (71 distal
column CT), MMP-9 [ZFIHADFE I VCT & —FD
EVTs (proximal column CT) ICFHHREZEDz, &5
W2, SHECT ZHWERICBWTH 2405 DRTE
%, Integrin @12 X V438 L 72 column CT IZBWT
FO AR 2R L, MMP-2 13903, sl CT, MMP-9
I CT WHELPED S hvlz, s DR LD,
B IR EE 2 5N b VCTs IC FICFHINF
HHNE MMP9 LD b, BEICEE5 T % EVTs g3
B FEL 200 5 MMP-2 73, hak 7o 2~ ORE

R BV TTEERBEE 2R LT 3H=IRR
Sz, e OfER 4z, SEES 7z column CT
Tl MMP-2 OfSENTRD S, FEAPBICEE A
DA A 72 placental bed CT TIXFAD S 72HE D
FeRT IR NOBMEREZ LD A THEECER
ThsdEEDLNS, CTIFEEKZEEN T cell column
ZICEC L 7203 & FENERE IR L, 5B
/310 F TRET %2920, Z Oufe CRMAINE 2L,
BHANL & AT 2 2 L2 & 0 RREE IR ISR 03T
a2z, @ CT 32U LEL TEHEALE
M2z eidiwn, 20, MMP2 209 L TR L

( 8)
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SCH fa e b L7-fifEd 2 & &0 5, IERER L3 L
k.3 EFEZ D, L LRI X, BRERERIE extracellular
matrix £ T 2 LWLV ¥ T T F—XDELENHY
AR ML, $7: 2 OWEEBRIET 5 EHESNTRED 2
Bewo LS, GHEIOE YA PAE S TT 4 VAT
term CT L 7235& 1, invasion assay (238> T Matrigel | TEF#
early CT LicGa L RE 7 F F—X¥ OESL & T iEE R

0 5 10 15 20 25

(No. of cells/field)

Fig.8 Results of in vitro invasion assay of CTs and
choriocarcinoma cell lines, BeWo, JAR, JEG-3 and
SCH. Early CTs showed significantly greater
invasive ability than term CTs, and their invasive
ability was comparable to that of choriocarcinoma
cell lines. There were no significant differences
between early CTs and each choriocarcinoma cell
lines (Student’s t-test). Bars shows mean values+
S.D.

T < R TFEANS MMP-2 OFE, 4302 11511
CHEIET 2IRTFREAET B 2 eEZ o, ZThi
T, EHEEE 7z MMP ZEIE HiE 2 T &
LT, IR s L 5 TGF-52729 & TIMP239
DERER N, HHENTETWwW5, TGF-813, M aik
77 A b D TGF-g ZFEICHEE L, MMP D5 %
k], TIMP OEAZEEL T hak 77 A b ORHE
EIHILTw3 EFZ 6N, 72, IRETIZ4FEE
WESN TS TIMP I, £HZ MMP O A4 >t E
5 —7T, MMP & 1:1 OE&EEEEHRL T, HEhS
7z MMP Offf & 2 KR, Z2ffcfilflRd 2 &% 2
BNTWE, ZOLSIZhuk7 TR OEivEE, F
HREADEEICIE, MMP-2 %28 - EBOIEER
Fizxf L TGF- 5 TIMP O X 9 IR T35 1
ERL®S 2 eic kb, il L 2®E e 358 % D
eIy, ZERCBEBES NI bDER>TWE EFHZ
51, TORXH =X LDEHICIZSES &I HIHIAF
B EDIREI AT & bz,

—J3, in vitro invasion assay (28T, #JHH CT i
A CT I EEREWIRHEEER B L, Z ORIEREISHE
FEHIRORR E FRRE CH - 72, & ST FIZ 2BV TR
WG X, WA e ¥ T 7 ) — i
R, BRI & b T LIRS 2RO 72 C
EED, PEKRTIAOERBEERIBEVWTET T
F—EEENEELEEES WL I ENRB I
7z, [FAIRREORMER =~ TP CT LBtk ¥ 2
FF —LIEHEDOENICBE L T, RROSYIHERZEOM

BEwbDriffEasnD, ChLBPIHA CT LigEmkic
BWTX T F 7 —ViEN &R & B L 22 i
BrnolbDrHlans,

% 7z, PERD RGO ISH 372 Bk U /- 528k 1
BWTIE, MMP-2 5 MMP-9 ® mRNA &EH (EH
BEE&w) ORERZ TSI EFARETH-THEN
SMNEBICFINICB W TY T FF— L IEMHEEE %
Fio T a0 E D RS0 s kinotz, KRIFZETINE
SR Z FIZER2H WS Z Lk, MMP2®
MMP-9 ® m-RNA, EHDOFH, ¥7FF—LiEEE
EIZE— O - TITS 2 L RTRETh - 12, BHE
L EEEHESFE—HR I cE s 2 L kb,
SO s ok 75 2 xR
WigEw FIZ BIEFWCERZR HETH 5 2 L3RS
niz.

& B

) HEGHEIO ~ 1 7 1 75 A b O, FEN
JEA DRI MMP-2 2SEE R BE 2 T3 2
EDRIE S LTz,

2) S, ch e ¥ T 5 —BIEEOSEIC FIZ 28
JEEICERTH D Z LHVRB S Nz,

il 3

KRR Z B2 d 72D, S & IR 215
D & U7 R ERIASE B R AR e LA R
BCEER L 2R BT £ 5, £/, RO,
=B Y £ Ul ERR AR EH SR —Bh#d%
WO L 7.
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Induction of tissue inhibitor of metalloproteinase 3

Relationship between the production of MMP-2 and MMP-9
and the invasive ability of trophoblasts

Saburo USUDA

Department of Obstetrics and Gynecology, Tokyo Medical University

Abstract

Invasion of the endometrium by normal trophoblasts is strictly regulated unlike the indiscriminate invasion by choriocar-
cinoma cells. In this study, we focused on the activities of matrix metalloproteinase-2 (MMP-2) and matrix metalloproteinase-
9 (MMP-9) as parameters of invasion, and compared the production of the two proteinases and the invasive ability of
trophoblasts in normal first trimester and full-term human placental tissues.

Serial frozen sections were prepared from placental tissues for in situ hybridization (ISH), immunohistochemical staining
and film in-situ zymography (FI1Z), to identify cells producing MMP-2 and MMP-9.  Various types of cytotrophoblasts (CTs),
(villous CT, column CT and placental bed CT), were separated using Percoll discontinuous gradient centrifugation and
magnetic cell sorting, then the localization of MMP-2 and MMP-9, and their activities and invasive ability were examined by
an invasion assay.

In first-trimester placental tissue, the mRNA and protein expression of MMP-2 were observed in extravillous trophoblast
(EVT), and those of MMP-9 were noted mainly in villous cytotrophoblasts (VCTs). FIZ revealed marked gelatinase activity
in the EVT in which MMP-2 localization was observed. In full-term placental tissue, the mRNA and protein expression of
MMP-2 were observed in the same cells as in the first trimester placenta, however, the gelatinase activity in these cells was
decreased or completely lost. The mRNA and protein expression of MMP-9 were not observed in any cells. The localization
of MMP-2 was the strongest in the column CT. While the gelatinase activity and invasive ability of the CT in first trimester
placenta were marked, those of the CT in full-term placental tissue were decreased or completely lost.

These findings suggest that the invasive ability of the trophoblasts may be regulated by the enzyme activities of MMP-2 and
MMP-9. In particular, MMP-2 may play an important role in regulating the invasive ability of the trophoblasts.
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