Japan Soci ety of Cbstetrics and Gynecol ogy

BAERHE AR S LM Acta OBST GYNAEC JPN Vol. 46, No. 2, pp. 129—136, 1994 (6, 2 B)
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Urokinase-type Plasminogen Activator
as a Predictor for Lymph Nodes Metastasis of
Uterine Cervical Cancer
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BME JEMlarEL T % single-chain urokinase-type plasminogen activator (pro-uPA) WREEZRFER
REM TS b, plasmin, kallikrein, cathepsin B 7z &1z X b i&#:4L &}, high molecular weight-uPA
(HMW-uPA)EBR I FHEAGSCSEEE 2 E LEMBORBE ST 5, —F, ElEBREL T
 BRIEMME (FhEkic L) 2 BEA &5 human leukocyte elastase (HLE) X pro-uPA BHR=
B &M 7o two-chain uPA WA T % 7o, JEMRROBRECK L CHSINIERT 5 TN D 5.
4E, WA XFEFEDEA206 (BEBA Y v EHEBBEF130 & SBEEAIL6FD Wi\ THRK
F> uPA, uPA receptor ¥ ELFERNICHER TS L LD IL, REEABREYTVUPARIOCHLEDR
ERIORBREYIEL, Vv fHEBICRT2WEOERLEST L.

T B HEEBD uPA receptor (37 D50% LA LTI X T % 55, receptor f5& uPA Dix & A Lk
pro-uPA THh - 7%, %7, uPA receptor DEIFIRIL Y v < EEBBUEAINVEKEN L V BEELRLL, ¥
7, uPA EMRC X b £ DY BREEIC heterogeneity #30%, HiC, Mo BB ICHE S Hefa X
n, Vv oEEBEE I EE A LR L ChEV - uPA BB RS (p<0.0D), —7, EHltcREL
T B ) VARSHFFRREBEBOFH 5 320 FEIC L RBD b h, HLE EREHEEAEN R LE ) v
NEERIAD NS EBHIBE L (p<0.05)., Lo T, uPA & HLE BFEIFERED ) v HEBIc
& o THIR T %ML L 7 parameters TH b, uPA EMBEOBECK L CRENKIERT 5 0wt
L, HLE BB /ER T2 & LRI S hi,

Synopsis The present study was undertaken to assess the role of tumor infiltrating lymphocytes
and polymorphonuclear leukocyte-derived human leukocyte elastase (HLE) as an inactivator of
urokinase-type plasminogen activator (uPA) activity. We have investigated the localization of
pro-uPA/uPA and HLE immunohistochemically and quantitated in paraffin-embedded formalin-
fixed uterine cervical cancer tissue sections (stage II) in 13 patients with positive lymph-nodes
metastasis and in 16 cases with node-negative. The invasively growing and metastasizing tumor
cells consistently contained uPA enzyme activity. When investigated immunohistochemically with
antibody to uPA, different parts of individual tumors showed a pronounced heterogeneity in staining
intensity. Strong staining was found in the areas with invasive growth and degradation of sur-
rounding normal tissue. A statistically significant higher node-positive rate was observed in
patients having tumors with strong uPA stainings than in those with weak stainings. On the other
hand, inflammatory cells such as polymorphonuclear cells were located in aggregates or diffusely
spread within tumor stromal tissue. The inflammatory reaction seemed to be most intense at the
border between the surrounding normal stromas and the tumor tissue. These cells produced and
secreted HLE. A statistically significant higher node-positive rate was observed in patients having
tumors with weak HLE stainings than in those with strong stainings. Thus, uPA and HLE staining
intensities in tissue specimens appear to be independent predictors of increasing and decreasing risk
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for node-positive, respectively, suggesting that HLE may act as a defence against tumor cell

invasion and metastasis.

Key words: Urokinase-type plasminogen activator «+ Human leukocyte elastase *
Uterine cervical cancer » Lymph node metastasis
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FEMERa O BEAE T % & 7& protease DA, FHIE
A, MBSt~ rY o7 2ARHEEL, BRE, B
T HEEREN TR I T E hY2, urokinase-type
plasminogen activator (uPA), plasmin, cathep-
sin B, D, L, collagenase 7z £ 23815 T %94,
In vitro % X Win vivo ERREFALrIEBTZh
b @ protease 12X % B R PLIK R protease  in-
hibitors i & V JEMIfEOBRE I MHFI I hBHZ L D
BRI TN 59,

Pro-uPA i3 plasmin, kallikrein, trypsin, cath-
epsin B, cathepsin L 7& 12 X b BERFERICIEYE
% %> HMW-uPA = E# E v 5 235, thrombin,
human leukocyte elastase (HLE) X b &R &
iz two-chain uPA BERFEANC uPA & LT
EHE S en?, HLE RFFERH O LS BIEL
SNBHBERTHY, BHABICIEBEDOEIFZD D
NDEVFFERL ) v ARNABET A LD,
SIEMBEOBEN SRR ETFENL IV LA
BRTBH0,

&mE, A XTFEFEO DEFMCRY, B8
WY v AEERBEYE T HE L EBREECE
WCREEREMC uPA & HLE 0 BEER,
BIERNREDLRBENE S DBRETH L LD
2, FEEREMF D uPA %X M uPA binding
protein (uPA receptor) 122\ TV v ~FiEs &
DB E M A BE LT,

EKEME L L URE

il

1. X%

19834 75 5 19904F ¥ T M4BT B\ CF i & 1
7L FEHERE LHEAIF O FHBmEEART
By, BEAY v AEEBEEGGLM, BEBE
HEGIA166ITH 5, MBI R L OERETHISE
IE1RLE,

2. EEHBRE

*WvUV@%K§74V@ﬁﬁﬁﬂ%@3i‘

7 avCfER L, 2 v v —a, uPA, HLE &%

HBEEERT 1o, BT 74 v, EEREML
B X b blocking L, $LuPA =/ 7 v —F 131
f& (monoclonal antibody 394 ; uPA ® B-chain
A RBT HHMAETH Y, American Diagnostica
HIOAF) BIOH et HLE®/ 72 —F 1
Ptk (Dako, Copenhagen Denmark) % —&kHifk
& U T Alkaline phosphatase-Anti-alkaline
phosphatase (APAAP) (i & b RELRELIT -
7o, SR EOH IR AHME L i
#ZEL T, marked(#t), moderate(-+), mild
(+), slight (£), none (—) O 5B HEL,
FhFhb5, 4, 3, 2, 15&L, scoringfkl
THRETFEAIRME 2 1T - 7o, BEEOHEI L h
FhMSL L 2 Z0iAREIC X hiThhi,

3. MHREMERL 7 O

HBCRI R S RIS T ) v 2 fiER
BBED 56, BBENED 4FI0RFBERE» LM
RS & Lie, MESERPIRE S ol
% i buffer (0.25M sucrose, 0.5%triton X i
0.01M Hepes buffer, pH 7.2) 12 Tlg/10ml ©
%4 ¢ homogenize L, 1,700g, 1073&.0%, L
E#x12,000g, 150 L, X Hicd4,000g, 45535
0> LT pellet B L, 0.25M sucrose 510.01M
Hepes buffer, pH 7.2ic Tk L, MRERS &
L7,

4, FHRRRERL 4 1=Xf3 % biotinylated diisopro-
pylfluorophosphate (DFP)-HMW-uPA © # &
RRM

v F HMW-uPA % DFP iz X b RigE#Ak L,
Guesdon et al. ®FEZ X H N-hydroxysucci-
nimidyl biotin-amidocaproate (Sigma) % i\~ T
biotinylated DFP-HMW-uPA % fEB L 7=, 96/%
microtiter plate (Costar) & #IRIIER. 2% FEAE L
(~1ug/ml; 16h, 4°C) 2 %® bovine serum
albumin (BSA) =T blocking, #H#E#i1Z, 5nM
o biotinylated DFP-HMW-uPA % ¥ b0 (16h,
4°C) LT, avidin-peroxidase (0.4pg/ml ;
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1h, 23°C) TG, tetramethylbenzidine iZ
X v FB &4, EIA reader i&C (450nm) HlIEL
7o, Ef, MIBRBER S % &150mM  glycine-
HCL, 0.5M NaCl, pH 3.0TA4E L&ELEIT
Hepes buffer THFIL ligand % receptor X D &
EL T b ERDZ & < biotinylated DFP-
HMW-uPA #&& LB 51T - 77,

5. Immunoadsorbent-amidolytic assay

96X microtiter plate Iz moAB 377Z#EM L 5
ug/ml; 16h, 4°C), JEEMB» O L -
w150kl ; 16h, 4°CHL, ¥EEHE, plas-
min JERMDO % ¥ 0EFE &, plasmin HinlL 4
T D pro-uPA % HMW-uPA @ ZE# L TH bk
B, AHFEE S-2444% L T EIA reader i
T (405nm) uPA {EMZEIE L, MR 5
4% h b HMW-uPA X plasmin 3EfmD ¥ & ¢
BELENSHBEL TE S hh, pro-uPA X
plasmin FInBBIE L7-fE (total uPAs) 256
HMW-uPADE%Z L5 2L VBN
%19,

6. Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) & ligand-
blotting analysis (EMAIRIZ 13 % uPA rece-
ptor DEH)

SDS-PAGE % 5 ~15% D & & A F O gel & {F
B L CiTot, Gel B ® % H % semi-dry blot
(Marysol, Tokyo) & X b polyvinylidine
difluoride (PVDF) i85 (40mA/gel, 90min,
23°C) L7z, Z® PVDF EiZ biotinylated DFP-
HMW-uPA #%inL, free uPAfEEEE (free
uPA receptor) ¥t L7z, L& & BEARIC avidin-
peroxidase ¥ %% 4-chloro-1-naphtol i T Ff X
7Y,

& R

1. TEHEEMABCE L5 uPA, uPA rece-
ptor DT

MR 5 % ELISA plate i@ # L, 5nM
biotinylated DFP-HMW-uPA % 4 ‘CITRIG &
B5 L3050 CTRARRBICEL(X 1, inset), %
7z, biotinylated DFP-HMW-uPA % i £&GF %
ZHEmMEE A L, #92nM (range 1.6~2.5nM) T

RIS

131

Ausg

0 1 T 1 l
10 50
biotinylated DFP-HMW-uPA (nmol/ 1)

X1 FEFEOMBEERSZ T %biotinylated
DFP-HMW-uPAD#54. Biotinylated DFP-HMW-
uPA RRERFMHECKE S L, #2nM cafT 5,
4°CIz B} % biotinylated DFP-HMW-uPA (2nM)
DFEE X300 CHRMRECE L (X1 inset),

1.0
0.8+
0.6
04
0.2+

A450

1.0 2.0 3.0 4.0
biotinylated DFP-HMW-uPA (n mol/1)
X 2. # B8 K %5 2 %3 % biotinylated DFP-
HMW-uPA #&0BAER X 5 &, BAEL L
T50mM glycine-HCl, 0.5M NaCl, pH 3.0% A\
7o, BRALEIZ X b uPA receptor »>5 ligand A3&E
X h, biotinylated DFP-HMW-uPA D #E& A3
(@). OXPBSMBicL B2V ba—AkiRT,

M E LA (®1), ki, MBRERS %
glycine-HCl, pH 3.0ic X % B 4L ¥ % ELISA
plate ICEH L AR EFT 2T o7, TOHEE,

biotinylated DFP-HMW-uPA DO #&8E1X8 2 %
EH LA (K2), BAET SE]O biotinylated
DFP-HMW-uPA D # &8 (free uPA receptor
DEWCHYETS) XY v HEBEEA ERE
HFlD1.5~ 2 fEHEMEE R LI(Y v EEBEME
Bl OD fE1X0.201cxf L CEBEM 6o OD
{E130.33TH %) 25, BRAEEOKEEIIFE &
LR TH -7 CEHOD HIXHEE & H#90.80%
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2 bOCHD, BWEMEKSHETS L, total im-
i 0-57 munoreactive uPAs ® 5 ©80%LL £ X pro-uPA
5 0.41 ELTHELTV S B LA, —F, Vv
S 0.3 A EEBBEO L EBIERAIC R 5 pro-uPA/
§ 0.5- HMW-UPA DRI Z R IR D ot (K
S 3).
£ 0.17 %R 5 % SDS-PAGE #, PVDF s

0 10 20 30 40 50 60
Time (min)

K3 #BRERS S ¥ 5pro-uPA & HMW-
uPA (Immunoadsorbent-amidolytic assay i X %
fERT)., HMW-uPA 122 L A E BB LR, K4
¥ pro-uPA TH %, Az HMW-uPA %, @i1 3
T ® pro-uPA % plasmin i X Y HMW-uPA & &
BLUTHBHEELL (total uPA 233,

mLic), Tiebb, MRS L T3 total
uPA receptor DEIL Y v AHEBOFEIZ L -
TEIXTRDIRGD, Vv A HEBEBO D 5 EFTIX
free uPA receptor 13472 <, ligand iz X » T 5
L X 17z receptor 23T EERRLT W5,

HE R R 44 > uPAs =& ¥ 115 pro-uPA &
HMW-uPA o It ¥ % immunoadsorbent-
amidolytic assay i X b #5f L7, plasmin JE¥x
mEge b & < B E © amidolytic activity 2358
b b hs, plasmin lIMBR IS EHR LK. o h
EAIRER SIS Eh B uPA DR E A CXEER
FHNCAIEME D pro-uPA & LTHFEL, plasmin
X ) HMW-uPA KB I hic Z &L 2 mBT 5%

MW 1 2 3 4

L, BEEHFETS uPA receptor ¥~ % 7o
1z, 4nM biotinylated DFP-HMW-uPA % Kt X
B, ZOHKEEH L L THTFESN~60KDa ©
broad 7tB—D v FRED LI (X4), -h
(3100nM  HMW-uPA, pro-uPA & X O*'1uyM
ATFIZ X Y B2 FZOHEE& 1 IE & h, uPA
receptor £ E x b, MRERS ZBOAEL -
BoOBN TR Y v HEBEBHA L EBER I
O eENHEEYRDRr - (®5), Tib
b, VVAFBRBOFEICE YIEMEED uPA
receptor ILZE X RD b Tz,

2, uPA KX UO'HLE o EHBEREEGEL, K
6)

uPA & HLE o%6EM 1k £ v, uPA I3JEHA
Bz Atbic e s hsoiest L, HLE XE
BCRET»&BAMRICERNRCRE S i,
) v A HERBEBELSICOVT () ko d o
wEBT5E, uPARBOKEREI, 94 (69%)
i, ¥7:, HLE BE0#ERIT 4 1 (30%) iR
bhie, —7F, Vv AHEBEEIHIZOVLTO
FERE, uPA B3, 41(25%)1c, %7, HLE
1261 (75%) TH T, FEEGIFORENTIC

unlabelled ligand

(=)
100nM HMW-uPA
100nM  pro-uPA
1M  ATF

K 4 Ligand-blotting assay IZ X % uPA receptor D#HH, Lane 1o polydisperse
band (5 FE50~60KDa) »°uPA receptor T®%. Lane 2, 3, 412100nM o
HMW-uPA, pro-uPA, 1zM © ATF inE Ttk b, biotinylated DFP-HMW-

UPA DIEEHBEF IR TS,
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£1 BEERLIAFEBLERERE
Y v A EERB R ) v R
FEBI Stage M#HF uPA %2 HLEYAE fEGI Stage MM wPA #f5s  HLE &

9 Ib ©SNK
10 . Ib LNK
11 Ib LNK
12 Ib LNK
13 Ib LNK

9 Ib Adeno
10 Ib K
11 Ia LNK
12 TIa LNK
13 Ib Adeno
14 Ib K
15 ITa LNK
16 Ia LNK

1 Ib LNK Ht + 1 Ib LNK
2 Ib K H + 2 Ib SNK
3 Ib K +H + 3 I a LNK
4 Ib K + + 4 Ib K
5 Ib LNK Ht + 5 Ib LNK
6 Ia K + + 6 Ib Adeno
7 Ib LNK + + 7 Ib K
8 Ib LNK +H + 8 Ia LNK

+ +

++ +

+ +

+ +

+ H

FH A+ EH R FH R+
FEFF+FFFFFHAFFFFHA

LNK, large cell non-keratinizing ; K, keratinizing ; SNK, small cell non-keratinizing ;
Adeno, adenocarcinoma.

MW 1 2 DTFREEL b ole, EBANCHRD &V v
EEBBEMES T uPA 2 HLE It B X T < 3 fa

Th, VvV oEERBREGITE, I uPA IR
T HLE 288 < e X e, £ h%Zh, scoring 1k
LSPE + EERERELRD B &, uPA RBEIL T
) v o EER R BE M F12.75+0.74, B IE M
1.8940.56TH D, p<0.0lEB W TCHEZ* R
32.5 - Wic, ¥, HLE CBIL TR Y v < St
27 5 — 1.91+0.69, BB HEF2.81+0.69TH b, p<
: ) | 0.5 B VTHREEYRDI, K612t DREM
18.5— & . ERTH, F6A LY v A HEBBEITH D,
§. = uPA #+68 (H), HLEHA(+H) THH, K 6Bk

) v A EERB R T, uPA %t (4), HLE %
. (H) ThAH, AXEIKTEETS L, uPA
EABEOMBE IO A RE S RQ),

106 —
80 —
49.5~

K5 Vv HEREEALBEEMIC TS uPA

receptor D#H, Lane 1LV v < HiE BRI S HLE ZEEE O BB ERICRD F) st
B 5 h B AL TR o MBI 5 % BV T ligand- THhA, ZhiTx L, BEigih Kk TBETS &,
blotting assay T -7 b DTH Y, lane 21 Y v/ -2 uPA 12001 0 FEM I o KRS 35 X U%FHH@H%KE%’
VAl 1155 554 ot =5 < , .
recoton E M0 RO BECRESRDO0IKL, HLE GEEED
ABCEEL THEDBRB ),
BTh, VVoHEBEBESITCuPA (+) U z ¥
22> HLE () kX 16loixThy, i, Y JEEEF O uPA DBEN B VG ERIIICER

v A EEBEEA T uPAH) L B> HLE(4) L, FTERIRETHAHZ ENAFBTRREINT
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X6 FEHBESOREHRESGRE, AR vASEBEBEAITHY, uPALE ), HLE Rt
(+) TH3. ERBEOLEAI =Y br—ERT, Bil) v FiEmBEEAThH D, uPA Rt
(+), HLE () Th 5. KRENX uPA » 5\ X HLE 0BRSS 2 RT, 1, 23EMA D
FRILK, 3, 4 WEFI B oKk THY, 1, 313 uPARf, 2, 41X HLE Lad i3,
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BY, Vv AFHEBEHEGI TS pro-uPA/uPA ©
B ENE A1 1E adjuvant chemotherapy 3
DBETHD E bR TWwAY, uPA IJEMEOR
#, 41, intravasation IZB§ L CTXLZH D pro-
tease THH, BEZTTOHR«DMEEX T L DB
ELNTO X 5 s HEI NS, T, Bl
NEET 5 uPA BBERFHICAE M s pro-uPA
THH, ThrEMRORIES L T\\5 cathe-
psin B & %\ X cathepsin L & X » pro-uPA @
158% B 23 S € HMW-uPA & #: X h,
plasminogen % plasmin CZ# 3 %5919 Z D &
5z, FEMIRR IR E O X D pro-uPA &M%
{3 % = & 23T %, cathepsins #% plasmin 4R D
initiator & LCHEAT 2 EE 2 bh5, =0 plas-
min BEZEMEA < N ) v 7 AR BEET SO LT
53", procollagenase &ML L C, collagen 4
BEn LU Clilast<=1r Y » 27 2 BHEL, Bk
DREEBEHETT S, LikdsT, B+
uPA DRE L FHREOBIESEMTE 51019,
SEOKRFICE Y, FEIEMR S ERE K
uPA receptor ZHEHR L T\ 5 2 LRI L,
FD50% L, ki ligand Ic X b BRI S v T B 23,
3L AE X pro-uPA Thote, BX b L, EEB
ORI TEEICRELL S L LT Siflan
HZBXHMW-uPA L LTHEELTWA LD EEH
5, BEE, pro-uPA & HMW-uPA #[X 5 L T4
BT EBPEOFEIMON T\ D TEHESR
B L7 uPA D3 & A FiX pro-uPA TH % L HET
Ins, BAaBPEEBECIHESF TR LICHERI,
uPA receptor D& A EX free THYH, B
\20~30% L 2s uPA 23 & LT\, £hic
HE L CFEFEOHEWIIS0% L LA
TWAHDPEEHTH -7, B O HEBEOM
ENKELSBELCCDESE2D D, RELERE
FEDHE IR L~ T uPA receptor 23830
EheTvonbmiicw, Vv SEmBor &
2 X % uPA receptor DEREZKE LS EIDR
BT, V)V AREEBROFECHIH DT, uPA
receptor I EBRIHE R FRD e b » 7o b3, uPA ©
RIFIE Ry, Vv AFEBEEAIDIR S Mg
MEE Y v EFEE D uPA receptor D BIFIE 115

BRIB M

135
P> 2107,
Ffe, HER L hIEMAMBCIE tumor infiltrating

leukocytes R HHER A L &, FEERRIC JSREMA
BELSBEL TV DR EENFRREFTHS
EvbhTWa 2, ZOFMCEBEITHETH S,
B4 3 IF R ER A E 4 3 % protease T H 5 elas-
tase IZEFRB L, @ HLE 2’ pro-uPA @ modula-
tor E LCIEAT A L a8E L., ThRbb,
HLE % pro-uPA ©1603% X 1’166% B & WJ# L <
two-chain uPA KE#T 525, Z 0O uPA &Y
EHEEE bt TLES? 2%, Ml
FaiE 4 U 7z pro-uPA % HLE 2" REML L T
L¥ 50T HLE MR O REK & - T
AERT2BRLEEZDNRD, 20D, JEHERE
WRIEMBEN S < b B ERIZETFERLRET
HBHTENHERIND, BARZOERYHEM
BLE X VD TH LM L,

HEEEOTFTREYMET 2D IIX TNM &
B EBENEE O A 6T, BHRoRES,
7e#>H, DNA-content ® aneuploidy, EGF rece-
ptor &7 & DBERIFHE S NE TH B9, D
&, Bz positive regulation & negative reg-
ulation D X7 Vv AD 5 2 KLY IL->TE Y, pos-
itive regulator & L T uPA, plasmin, cathep-
sins, matrix metallo protease % ® proteases 7
Bi5 L, negative regulator & LT PAI-1, 2,
TIMPZE2BEE L TWb Z E0HREINTED,
elastase % negative regulator D—2> & L CfEH
TAHZENTREE T, HLE REEBAHE O
elastin % % L, JEMRROREIC & - T positive
regulator £ L CIEATA2AIBER I E L DR
B, SEIOKRFTREERTH -7,

AR R CREREADOER Do ied, FE
HREAZEOBERESEFIRM & OB KRR L
TWwig\w Ay, uPA/HLE REREE S ELISA @ &
HBRENTBIZIY ) VAHEBOREEDO LD
T, EHFIEE bHT TE HREESEIRE X h,
FHERFELCHAIRE2 b0 EEbhb, ¥
FZZhboRTFIZL VEEEOMEINLETT - T
WEltWEEZTWA,
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