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Serine protease T» % plasminogen activator (L4
T, PA LBEEDR) 3 tissue-type plasminogen activator
(LIF, t-PA ELBEEE) & urokinase-type plasminogen
activator (LAF, w-PA LB&E0) 0 2 E@EIAHFEL,
plasmin FE#ALEZ A L C fibrin 38T 5 & T hT\w
58 GESE, Zhbo PAXEMROER, EBIE
CBEELTWBZ EAAbh, g KBRihEri
LHLET2%50BMRTRuPABRFTWER TS
TEBRBRESRTVRY, =7, BETILLAL
PAWEBOERBOERTH B LWL 5BEML L bR
58, ThoOBEIWTHALEBMEY L) E{L%
HHEXT -3 DTHH, PAHRREOEBERE
L TomETE D9,

40, bhbh3EEBEELYRHFCERERECE
1% tPA B XV uPA DRB L BERFBENHERT
B L OFH L OBMRI oW TREEB LSRR L

<1994% | B12ASE>BIRISR%: o W

T545 KRWTFEEEFXMBE 1-5—7 KEWik
FRFHE 1448

i,
HREFE

1986, 1987F I YFHZ TR E h - BREE102A %R
R E Uiz, 1026150 B 756], L2781, E#id
2TEDH8URE TEHL8. TETH » 1o,

CHODEFIOVIBREARY10% A=Y VEE, -°
77 4 vEBOK, 4um KA EIEB L, avidin-biotin
complex (JAF, ABC &880 e C RS
BETok, 1RHMBE LT u-PA I MUK, t-PA i
PAM-1 (\v¥Fh b Biopool #:8) #2005 %K L CH
W, BRICTESTA LO5HERIG S ®T, DWTE
* 5 vAbHi<= v A5 L2054/, ABC complex & %
207 IR It X ¢ 7=, Ff8iX diaminobenzidine ¥ A\,
methyl green I THERE LT - 7o, HE BT
W, RARE0LLRAEVDD, BEVEERERIY
BrLabh e, BESCRHEOD L LOVERLEL,
MRS IRESh, 20, ERBRT OB
B2 0% LD b OB L Lz,

BRRREENERT RS ERRCRYOCEL, #
HEAME I R EXY BV, T2 Kaplan-Meier
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TEHL, —#t Wilcoxon BB THEERES Fig. 1 Microscopic findings of u-PA in gastric
fTote, ok, SEOKRECIESH T EERE-H carcinoma. u-PA positive cells were mainly dis-
#'_E o papillary adenocarcinoma, tubular tlrol(l));ted at the bottom of the tumor invasion (X

adenocarcinoma ¥ &b (differentiated type) &
L, poorly differentiated adenocarcinoma, signet
ring cell carcinoma, mucinous adenocarcinoma #{&
4b# (undifferentiated type) & LT L 72,
#w =R

u-PA B BEER -  KREBORMRE, Mg
EECTHCERLRD LN, BEBBEO—HOME
MEAERE, FEFHREOREMBRCLEE LA
72 (Fig. 1,2A)., “hixLl, EX vEhcERES
Tk w-PA DRBEH T —Ho MEW IR 25 R
LZDRTH T, BEMABCETS u-PA OXEBITSS
il (56.9%) @D LT,

—7, t-PA O RE L EMEOMRE, Mgk Lo Fig. 2 Immunohistochemical staining of PA.
MEREOWEZRD b (Fig. 2B), 10241+ A : Expression of u-PA, B: Expression of t-PA.
t-PA BBHEFIR2261 (21.6%) DHTH -7z, Expression of PA (both u-PA and t-PA) were

B D wPA, t-PA ORBEOREY L5 L, t observed in the cytoplasm or the apical portion of

. . cancer cells (X400).
PA BBHEF2260F16612° u-PA 3B#Z/RL, t-PA D

INEBRLUTCHIEMNL 6 FIOARTH -7, R—HEH
DOHEFIHA I RITEBATH tPADLZEYELAL T
BEMAIENTUPASEEL TSI &35S,
¥z, uwPA ORBBREHESLEECSZ SRS EMR Y
t-PA O FEHIZEFE L Tk (Table 1),

PA oRB LBERFRBEZHERTF & OBKRTIZ, &
BEBNZ L u-PA, tPA LB DR 5 2MES
B LY IBUCBHERE R LN, FRERX 2T,
BREECIEREE ETICoh, uwPADRH
EYREL B EA AR bR, tPA ORERIIEEE
BBEF CIBEAICEXTERR (p<0.05) &<,
HFEEH m, sm OFEFTIX28.1%, pm, ss DEMFT
1330.7% TH B DKL, se, sei DEEBEFICIL243
Bldhd>T 2 4 B (9.3%) CRBEBALINEDHZTH -

Table 1 Correlation between expression of u-PA
and t-PA in cancer cells

u-PA
positive negative

) GECY o, REBEEOBGYRD L) v ERBOREEL
iti 15.7* 5.9 & = = o Fe
posliive || BT s PA DR & ORI HBIBIRR RS b h it
t-PA ; 2, BIREERBEGCEsTHIF414], 71.9% & BRI

negative 46.8 31.6 §
(n=80) (42/102) (38/102) uw-PA DEBABZ LRI L, BEATcoORER

*1% 1337.8% (17/45) w1 ¥, BIRBEBHIESCIZE
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B uPAORBEERIZL S I (p<0.025),
DOWT, MIESRER L OB oWTERE LR,
v AR, BEEREE T REREBERESI
BT, wFhd uwPA BBRERIEL, tPA ORBX
BEL RBEBEBA SR, BEERdot, L
L, FEBESCRIMBT ST u-PA DRBELRL
bhicorx L, WEBEEA TR uwPARERERR
52.2% (48/92) i+ ¥ lheroic, HEBLYH T 5EH
TRFEBEEFAICHE L THER u-PA OREEN
Bhote (p<0.025),
BEBFENHETEDR u-PA, tPAORBERY L5 &
u-PA OFB L HTE & ORI B A 7o HERIEI R
Zbhileh ooty t-PA i stage L Il o Ly R 0
FEBICIA8HIR17TH (35.4%) KRBENALLREDIC
XL, stage III, IV OEFTHITI354605 5 6 (9.3%)

Table 2 Correlation between clinicopathological
factors and the expression of PA

Number of patients (%)

u-PA(+) t-PA(+)

Histologic type

differentiated (n=43) | 28(65.1) 13(30.2)

undifferentiated

50. .
(n=59) .30( 8) | 9(15.3)

Depth of invasion |

m, sm (n=32) | 15(46.9) 9(28.1)

pm, SS (n=26) | 16(61.5) 8(30.7)] . :|*

se, sei (n=43) | 26(60.5) 40 9.3)

Lymphatic invasin

negative (n=37) | 19(51.4 10(27.0)

positive (n=65) | 39(60.0) 12(18.5)
Venous invasion

negative (n=45) 17(37.8):[ " 10022.2)

positive (m=57) | 41(71.9) 12(21.1D
Lymph node metastasis |

negative (n=43) | 20(46.5) 13(30.2)

positive (n=59) | 38(64.4)

9(15.3)

Liver metastasis

negative (n=92) | 48(52.2)] . 21(22.8)

positive (n=10) | 10€100 ) 1(10.0)
Peritoneal metastasis

negative (n=89) | 49(55.1) 21(23.6)

positive m=13) | 90(69.2) 1C7.D
Stage

I, II (n=48) | 25(52.1) 17(35.4)]*

o, 1Iv (n=54) | 33(61.1D 5(9.3)

*p<0.05 **;p<0.025
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D& t-PA OFHS B I, stage DETT L ICER X
Db BEAEIC R\ T t-PA ORBEAEEIZ (p<0.05)
BHEE D 5 (Table g),

252, u-PA t-PA DFEBOE LG LR LERMY
4B, BRERREFAATR & BRE L, A
B, RERE, Vv HiEBOFEIO>VWTUIZHS
A BRI O ZRED R - o, BEEZEIT
T u-PA BB, t-PA BBHHIER C LRI BE354.3%
(23/42) LD 3B I D S BETH Y, u-PAtPA L
BICHEROFEL Y LEE (p<0.05) I se, sei DIAEF
%Dtz (Fig, 3), Fi:, MUBHRERD > LHES
ZoWwTh, Rikh, u-PABY, t-PARERECIZ4
P 9Bl (21.4%) wHEBLALR, MO 3FELD
LEEBIC (<0.0) BfEXRLE (Fig. 4. b
GEENCHEERLIEEL T uPABE»DOt
PARHRE Tl se, sei FERIC B WTDO 3FEL D LE
Bz (p<0.05) FFERBERAF -7, (Table 3),

Fig. 3 Correlation between depth of invasion and
the expression of PA.
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Fig. 4 Correlation between liver metastasis and
the expression of PA.
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* 1 p<0.01
( with liver metastasis)
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Table 3 Percentage of liver metastasis accord-
ing to the expression of PA and the depth of
invasion

| Depth of invasion

|
m, s | P, S8 5e, 521

u-PA(+)t-PA(—) 0] 22.2 30.4
(n=42) ( 2/9 7/23

Other groups 0 0 4.8
(n=60) (/22 | (017 1/2

Fig. 5 Correlation between tumor stage and the
expression of PA.

.sugell.lv

. stage ), W

* ; p<0.05 (stage W, V)

Fig. 6 Survival rate after curative resection.
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BERETECSWTE u-PA B, t PARERETIR
stage III, 1V 0#TELSHECRD LR (Fig.
5).

102 F86HIIZS L, BEIBRABT I hicd, =0
BRERIEASHIZ >V T PA DR & T & OBIE
oWTHE L, u-PA BEBMEES T3 u-PA B
AN, i, t-PA RBEHSITI t-PA ZEB
HFCHRCFREARBOEREY R LS, WTFhdE
EZ3d o, u-PA t-PA DA EHENS S Fik

BRoHRE, EBk)s PARBEOES

AENEE 278 5%

A LA, wPABK, tPAKKERDSFEEFER
1366.7% L OB L L FERBOMAZ T LI,
HEZIBDIr o7 (Fig. 6).

Z B

PA i1 serine protease D—f T#H v, plasminogen
% plasmin IZ{EMAL 2R 52, SE4E, BHEKT PATE
HAEOHKRE, BBEEL WA EAMERIRT
VBRI S CoHER PA EEEESRMED Y
A\, RIARE®R EIA ETHIE LTV 570, Ellao
Kz o3, EEMR, 0¥, ORFPICFEL T3 PA
DREXHRNLIbOTHY, A+ PAORELE
HLIEBEREbD T,

u-PA 35 FE55,0000EBTH D, EEFHK
A< bRl FEERMBCOMmL, RBEERELT
Mg BT 51207, cell migration = tissue
degradation izBd 575 L IR T BHP Fi u
PA RFE, KBEL LD &5, % OEBME
5433 &, plasmin @ & 75 53, type IV collagenase
DOEMALE AL, M matrix PEEEYHET S
T ERRE I AT DI, HSEYD, KRR LT
BEAGF O u-PAESAEFEEKL O B, B4
b o u-PA BEHEIBRVESE SHBET3 L 5%
ERHRDONDLH, SEOBRENRE LR THE
REE BTN, u-PAORBEIBHECA LA,
¥ 7z, stage III, IV DT T3 stage 1, 11 &R
BHOEACHENTEEZ IR0 u-PA BEE
BEm e EEERD L, ¥, HEBESclifE
BIEHp LB LT, ¥, B#REELFTHEHNT
NHIREEL DD ILVEFICEEXTEEK u-PA EH
RIFEYELCRY, BEEAGTO vPADORBR L
FOBEME & cmfTHES ST 5 2 LAVRE S
hiz,

—J, tPA X FE75,000DEEE CE i BN K
oA L, MM & R, %AW © micro fibrin @
FRCBEET S EIhTW51919 JRF, ik, A
EOEBMR S tPA DEELERD D LB LM
O, SEOREHEEHRI T tPARM
BFRAEORELT, BHEERSD L ERRICREL 4
bhtc, t-PA BRBEEFTCHBRERBEYRD D Lik%
N, stage Jlic d B R R DTER D E 25 T,

HEoD X 5HECPATSH uPA & t-PATIRE
&, EEFHERARESDRATENLLADE, &
EOBRFTREThLORER LERFREZWERT L0
Fied 2 BRsER1AB 0N, wPARBEOLR,
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HilfTHEE L [T oMELR T L, t-PA
THERENETE, BEREL 1 T&] oHEBBEENE
Hoht, —H, THY, BELORXFEOH£TE LD
I t-PATEESREL Y, BROEBOTIRIIIt-PA T
PHEBRELTCHB, chixEBHmEYwcisit s
PATBRMERAIE LD TH Y, BESIL TR, A
B IEH &, MEM s X Mg FET 5 t-PA
FRAELIAD, bhbhi3HoRELk-kDT
FhvmntBbhi,

PAPERI YD L 5 cEMBoRE, By
LT3R EAES A, —BCiz uPA I
X b {E¥EAL E vl plasmin, type IV collagenase 34
Fast matrix SEEEXHEL, BOERCEFLE
BREOYHTEELDRTWAYY, XLRETTR
WGPADBEO—AMBEEERTF L LCEL
L e u-PA BMEFAEFETHRFTHD,
BEOEOHMECSEERBRLLEL S - & AHRE X
0 BORHE, B8 L 0BRIEKCTEE IR T
5, SEobhbhoRFCRERL hEnA-EEE
BT u-PA ORBI Mo MEHN A A SRS
DHRTH>TeDH L, BEEF CRRESOEMR
DALY, AEOMEMIEC L u-PA DRIENED
bhte, ZoZEhrbEMiarBAE MBS E DM
BERE L b BRASRCBEL T S TR E R
7o, E7, wPAOREBENREGHCI LR LEN TR
t-PA OFEBEAEIBL T3 Z &%, X612 u-PA
BtE2D t-PABRKHOREGI TR ZOMOER L b b
TEIABRCRD It L X, BEKT O t-PA
DRBIEOHET & & b ITRES, HEL, Zhirewl,
wPADRBILBECHML TV JREENTER I
7o, ¥72, u-PA t-PA & dicedTH B EHITIT u-PA
BBt 20 t-PA BHEDIEFIIC O\ CHST L EFIH %
Dofehi, TOZELY, BEOERICIIPAKGT
BB TEAREE L F i factor BEE LTV B &
EDRRE N, uwPA t-PA WTFh K TH BEFT
3 PA DA Do factor N EAX RIFEL T 5 ATHE
DB BRI,

Fi% & OBIfRTIX Duffy ¥, Foekens S FLEE
BP0 u-PAESELZRIEL, u-PA 2 SEY R TREAT
2 u-PA BEFCESRTHEBECFRETRCH - &8
ELTW3, SEObhbIDES T3 u-PA » %5
LTV B REHITE u-PA RBEHESC LB L T F4%
AEOEEAA LN, BEERAD Ll -1,
—7, t-PA OB L T L OBIRCII t-PA B4
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Bl 525 tPARHERI L b & FHRBIFRERZTL
7.

BT, plasminogen activator inhibitor (LAF, PAI
LEEED) A —HOBMRTHMIh AT EBHLILR
Sh, PAl BWEROERBICIIHMICE < TEEELH S 2
ERBE IR TR, FERAYRETE 5 2T5%
PAIl 3 DAL ETH S L Ebhi,

4Bl B LFESE % BV 7 retrospective 7z
BETHt-PA REEOEBENETE R L CERHE
ETAEIDHEBZRLI., —H, wPAEOER, %
CIATHER AL, BEoEMEYRIT A1
DIELTH 55 ENRB I N,
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Immunohistochemical Analysis of Plasminogen Activators in Gastric Carcinoma

Kiyoshi Maeda, Yong-Suk Chung, Tetsuji Sawada, Yoshinari Ogawa, Yasuyuki Kato, Toshiaki Kubo,
Naoyoshi Onoda, Atsunori Nitta, Yuichi Arimoto and Michio Sowa
First Department of Surgery, Osaka City University Medical School

The expression of tissue-type and urokinase-type plasminogen activators was examined in 102 cases of gastric
carcinoma, using an immunohistochemical method with specific monoclonal antibodies. Urokinase-type plas-
minogen activator (u-PA) was detected in 58 cases (56.9%), whereas the expression of tissue-type plasminogen
activator (t-PA) was seen in cancer cells of only 22 cases (21.6%). The positive rate for u-PA was significantly higher
in patients with liver metastasis than in those without liver metastasis. On the other hand, t-PA positivity
decreased as tumor invasion became deeper and the positive rate for t-PA also became lower as the histologic stage
increased. In relation to prognosis, patients with u-PA positive or t-PA positive or t-PA negative tumors tended to
have a worse prognosis than those with u-PA negative or t-PA positive tumors. Our findings suggest that the
expression of plasminogen activators is associated with tumor progression and that u-PA may be a predictive
indicators of malignant potential in gastric carcinoma.
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