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Table 1 Clinical characteristics of gastric cancer
with subserosal invasion between the patients
who showed recurrence in the liver and the
patients who survived five years or longer without
any recurrence

RL Control®
(n=14) (n=30)
Sex (male : female) 2.8:1 [ 1.3:1
Average age*(y/o #) 61.9+7.3 54.2+13.8
Location
C | 4(28.6%) 8(26.7%)
M 4(28.6%) 17(56.6%)
A 6(42.8%) 5(16.7%)
Gross appearance
type 0 2(14.3%) 11(36.7%)
type 1,2 5(35.7%) 8(26.6%)
type 3,4 7(50.0%) 11(36.7%)
CEA positive® 1( 7.1%) 3(10.0%)
AFP positive® 2(14.3%) 1( 3.3%)
Tumor size(cm #)

5.3+2.6 | 4.942.5

a) RL; patients who showed recurrence in the liver

b) Control ; patients who survived five years or longer
without any recurrence

¢) Cases with positive serum CEA concentration

d) Cases with positive serum AFP concentration

*p<0.05 #: mean*SD

7z, CEA B HEEG) I FFRSEE T 1 61, SEEEe 3 6T,
FIfkic AFP BHESIREhEh 2 6], 18] L HiEc
Eosigir o7z (Table 1), V) o/ SHilGEks % i+ 2 &,
FFEFREETIE n2 () EFI135.7% & RHEEED10.0%
WHAESHE T (p<0.05), HRBEHMOFEYME bR
B02.242 8fficnt UFFERETI6. 717 8HLE G5
KKEH o1z (p<0.05), Fi2Y v BFEREIZ O LT
BREOIBEEOERIBS > 15 (p<0.05), 4
B, MEE, HIKEE, 5L UEREED PCNA E%
iz BT (Table 2),

2. RFTREBREROLRE

BREIC BV T u-PA 8L U PALLL, EEMEOMH
Rafsss & CHHBRE SRt X h, B BRI 3 <
Rtz hiz(Fig. 1, 2), 72 u-PA KDL TIE—ZO
FEE CHIEME SR s n,

u-PA OROESHE L, FFEFERIZ64.3% T, NBR
D40.0% & D EVWEER L, —7 PALIBMRIZFFE
FEED28.6%123F L, MERDH2336.7% L 08
P, WIENLFERLEETIRRL 57 (Table 3),
L L uwPA & PAII2AEGHLE TRNT 2 &, B
BV RO E O EE L 5N 2 w-PA (+) »o
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Table 2 Pathological characteristics of gastric
cancer between RL group and control group

RL® Control®
(n=14) (n=30)

Stage of lymph node metastasis*

n0 2(14.3%) | 12(40.0%)

nl 7(50.0%) | 15(50.0%)

n2 5(35.7%) | 3(10.0%)
Histologic classification .

Differentiated 6(42.9%) | 10(33.3%)

Undifferentiated 8(57.1%) | 20(66.7%)
Venous invasion

v0,1 9(64.3%) | 22(73.3%)

v2,3 5(35.7%) | 8(26.7%)
Lymphatic invasion*

1y0,1 4(28.6%) | 19(63.3%)

1y2,3 10(71.4%) | 11(36.7%)
Stromal type

med 2(14.3%) | 5(16.7%)

int 6(42.9%) | 14(46.6%)

sci 3(21.4%) | 11(36.7%)
Metastatic lymph nodes # 6.7+7.8 2.2+2.8
PCNA (%#) 31.8+7.9 | 28.1£8.2

a) RL; patients who showed recurrence in the liver

b) Control; patients who survived five years or longer
without any recurrence

*:p<0.05 #:mean+SD

Table 3 Immunohistochemical staining for u-PA
or PAI-1

positive negative
u-PA
RL (n=14) 9(64.3%) 5(35.7%)
Control  (n=30) 12(40.0%) 18(60.0%)
PAI-1
RL (n=14) 4(28.6%) 10(71.4%)
Control  (n=30) 11(36.7%) 19(63.3%)

PAL-1 (=) OFERIOEE I ERBEICBWT3B.T% L
SHEEOD6.7% I HREEICE» - 72 (p<0.05) (Fig.
3).

3. JgIs
HEROBELHMT 20 CEEZHBEERE L
T, TEWEEC X D u-PA, PAL, Y >/ 3HiERTS,
FHRSERIRIRI N, B TH uPA BERCHE
iz Bb - Twiz (p<0.01) (Table 4), FFEHTOK
ik B ER89 . 7%, HHIBIOFERS.6% & RIFT
Holz,
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Fig. 1 Immunohistochemical staining of u-PA in
gastric cancer (X200)

Fig. 2 Immunohintochemical staining of PAI-1 in
gastric cancer (X200)

Fig. 3 Combination immunohistochemical analy-

sis for fibrinolytic activity
RL

(n=14)
33%
ne? faat ¢
Control S6.7 %
(n=30) n=17
U-PA(+)  u-PAL+) u-PA{-) u-PA(-)
PALL1(-]  PAIT(+) PAI-1(-) PARF1{+])

* p<0.05 ; u-PA(+)&PAI-1(-) vs the others
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Table 4 Multivariate discriminant analysis for
recurrence after curative gastrectomy

Factor Coefficient

F-value ‘ P

u-PA staining

Z.a2(43 ‘ 1, 02592 <0.01
PAI-1 staining ‘ |
2.47730 2. 33712

Stage of lymph node metastasis

Age at operation

R

FEbNONZEERFOBERERCEHL, v
Vy7us7—¥ThduPALzDf ey —1
&5 PALIOFBRICRIETHEL R L. Bk
PEETEZuPAR, A~ 2V W, ko5 o
YHNCEMIFORE uPA SRR LEST 5. Thick
DEBRLINL TSR - vid, TSR0
UXxguarui{r—EERL EEELL, SHEE
O~ Yy 7 25 RT2a5 -5 voE¥5+,
BLUMEDEER 2315 & < 58 L, BRI oL,
Bk, MENBARBERICT 2 L £ 2502100, x5
W RIFTORRIEBER 12 vascular  endothelial growth
factor, basic fibroblast growth factor %0 &g 4
WFIC & - TEME LS h, M8 £ OB B AR
HEzHsTWBE L nwbh 329 %y hepatocyte
growth factor (HGF) i3#ilaoiEE iz 54 2 scat-
ter factor L[R—TH 2 & L HHHEHL Tvr 528, u-PA
X 2D HGF 2T 2 2 e REShTH D,
u-PA 2YEMIBE D FEE - b IS 2 AlREM: 2 R8T 2
bDTH53,

BERHO 0 S DIEMIE u-PA DA TR <, u-PA
OREFEE, BLIUPAEMEHET 2/ 9 —
(PAIs) iz X MBI s hTw 53919 PAJg |z
WTRBEABEN SN T 508, PALLIZ M- b
LTBO THOUREEE THEL { uPA 2LEs @
2Z2¢&, PALIRPAOREMA VLt E9—TH B D
XL, fibod PAIs ik PA LIStic LI 2521 5 5 —
TYNBHDIBI LR EDHE DS PAL-1283 5 &
bEELUPADA Y ES—rE L 5T L
%15)16).

u-PA, PALLIZE DM, BE, EROFE» 5> %,
RETOPRIBEOOTE RS TV S, HEERIL
Wb EIRE S 7 O BB OB S Y TRE L

ss B2 BT 5 u-PA L PAL1 ORI

Hist=it 28% 7585

BY, LHCTFRCERELE2, »OHEMORE
IIZIEDOMBAN B 2 & 3 2 RE D%\ 11020

BRI BT b R OB R lIE L T
BEBLOND, THROLHEH S IIHER w-PA HESE
FEAHEER L VR TERCEBEERL, £
2 SEERER R C IR s L PAL 12T
ThHoleh, u-PA BEEEITE r BHES L o7 &
L Cw %2, Nakarda & b #l#HEKEORES 530
FETHE LIZIZABOEREYBEL T2 2 —7,
ToiduPA OEMEREL, FEEASS Y OaEs
DFPWEEMEDP 5 Tc & LTV 52, Wk T 5
BEHEY 2 — b, #EL, mitochondria 430 Bifir
BEHL DO uPAFERERRIELL & 22, BEER s
PAE, U » HiEEBEY, KMEEEBE czheh
EEEZR L, £/ PALIEMREREOR > h 3 E5S
ERohZVEE®SED, PAL-IiEEB SO EE Tt
u-PA & OBIZTEDREEID & & 7229,

Romer 53X —Fe7 izt NULBRBHELT &
<5, RN S BB HRO u-PA BSRRLTHY,
FIE 5 ERIEHIC Y7 AHED u-PA HFEEL Tu
I EEYWSPIILIY. BROBE, BB L ->Tit
FHEENS L, v27 077 — DBtk D8
BRERETERL 250, BEmEMEHEST 2 55
Tix, HEMMOES 2FABICHEST 22 LickD,
REEES ORMB RS A WETREE G 5 3,

Z ZTbhbhbhid uPA B8 XU PAIL] T RIS
FCREL, BEZOLOOREMEEZRI LT, u-PA
DREHBIEIT BT, RIEMILLE X 754
WH S NIz HS, TemEDHE BB D A T 72,
MUK1Z u-PA @ A-chain i3+ 3%/ 7 u—9 1
Tifs T, MIBEM 21T L A L7272 W single-chain
u-PA & #5PER O high molecular weight u-PA OF A
BRE R, HiPALIE /70 —F APk MAIL2 % 3%
HREMTH 228, BEROREINLS, LidoT
GEIDOFRIO R ILN T U b BB OB RE
ROERZZDE ERKET 2 & i Wb, Takai
513, Piu-PA £/ 7 u—F i & BLRRET T u-PA
ROBHMIEIE DR S IEBIE P BEEESE -
TG L T B2,

bRUbNEIRROGEEE ss IR D, BFFSARESD
REOEIIFERCRIZTHELR LT, 20,
FrERERT, B - ERCRISEEE LBV EH &
%% o5h3 uPAgHT PAL- 1M o tt % 7R 49
PIBSHRBUCHANEE S0 572, §iHS b, u-PA O



19957 A

S AR I TSRS & MBI L e b R L
TWB SEEBFOEEREDS b,u-PA 8 XU PAL
IR EMIFER 2 THT 2 ETCEESRTEER
sh, Wk HUERIO B SRR SRS %

75 L CHRAREEREE RS,

—

)

6)

7

8)

9)

10

=

11)

12)

13)

14)

15

~

X B
BRER, HARE  BEED X & - NHKk2kh
LERRRE, E¥ER, HUE, 1993, p66—68
Uefuji K, Ichikura T, Tamakuma S: Role of
histological findings and serum AFP levels in
the prognosis of AFP-producing gastric can-
cers. Jpn J Clin Oncol 24 : 135—140, 1994
Liotta LA, Rao CN, Barsky SH: Tumor inva-
sion and the extracellular matrix. Lab Invest
49 : 636—649, 1983
Poste G, Fidler 1J: The pathogenesis of can-
cer metastasis. Nature 283 © 139—146, 1980
Dano K, Andreasen PA, Grondahl-Hansen J et
al: Plasminogen activators, tissue degrada-
tion and cancer. Adv Cancer Res 44 : 146—239,
1985
B % u-PA- AR LEREOEHE. MK -
EER 26 . 190—205, 1993
BERMESE | BRBd 81, SETFI2R. €5
HRR, B, 1994
E R ERLLTEMN. 2B -EX, K
7, 1993, p82—123
TA%, PE X, BIIEREZL . HHEE» S
H Iz BRI EHERE O BB A — R BB YIRR Al o
WT—, A#4EE 89:173—180, 1988
Mignatti P, Robbins E, Rifkin DB: Tumor
invasion through the human amniotic mem-
brane: requirement for a proteinase cascade.
Cell 47 : 487—498, 1986
FHEER = )y 7225070 F4F—ED
ENETEE. EEE 10 : 4450, 1992
L . 7SR ) ST I FR—F LI
4., BB 92 155—165, 1992
h)HFIE, BARA  MEFHE BT 2 N
DR\, EohdwaA 170 : 531535, 1994
Mars WM, Zarnegar R, Michalopoulos GK:
Activation of hepatocyte growth factor by the
plasminogen activators uPA and tPA. Am ]
Pathol 143 : 949—958, 1993
FREER, ME B ERCERT 2EERS—
PIRE =TT IFR=F— ERlE 29:
1173—1179, 1993

16) ==

17)

18)

19)

20)

21)

22

~

23)

24)

25)

26

pid

27)

51(1671)

# : Urokinase-type plasminogen
activator (u-PA) & smlasminogen activator
inhibitor 1 (PAL-1) Os>T-fERIEEIE. MK - 8%
B 26:184—189, 1993

Foekens JA, Schmitt M, van Putten WL] et al:
Plasminogen activator inhibitor-1 and progno-
sis in primary breast cancer. J Clin Oncol 12 :
1648—1658, 1994

Reilly D, Christensen L, Duch M et al: Type-1
plasminogen activator inhibitor in human
breast carcinomas. Int J Cancer 50 : 208—214,
1992

Pyke C, Kristensen P, Ralfkiaer E et al: The
plasminogen activation system in human colon
cancer : Messenger RNA for the inhibitor PAI-1
is located in endothelial cells in the tumor
stroma. Cancer Res 51 : 4067—4071, 1991
Ganesh S, Sier CFM, Griffioen G et al: Prog-
nostic relevance of plasminogen activators and
their inhibitors in colorectal cancer. Cancer Res
54 : 4065—4071, 1994

PHEF E, TN EM, ERREIZ» | HLERER
1231} 3 plasminogen activator O#&E, HiEH
£5E 24 11096—1100, 1991

Nekarda H, Siewert JR, Schmitt M et al:
Tumour associated proteolytic factors uPA and
PAI-1 and survival in totally resected gastric
cancer. Lancet 343 : 117, 1994

T HE,JIHEE, T BRE» . BERUKRE
BB /07 7 —CEEORKE, HER
£33k 87 :1678—1685, 1990

KE HFE, NEF OB, TE EE» §EERO
urokinase-type plasminogen activator if: UFiZ[8]
inhibitor- 1 I OERNER I T 2. Bl
BEAEE 19:147—149, 1995

Romer J, Pyke C, Lund LR et al: Expression
of u-PA and its receptor by both neoplastic and
stromal cells during xenograft invasion. Int J
Cancer 57 : 553—560, 1994

Takai S, Yamamura M, Tanaka K et al:
Plasminogen activators in human gastric can-
cers: Correlation with DNA ploidy and im-
munohistochemicla staining. Int J Cancer 48 :
20—27, 1991

#iHE 75, B A%, BOK 3> I HROER,
EBICBILTSAS ) =Sy T 7 FR—F %
HOEZ. B#EssEE 27 110151020, 1994



52(1672) ss B B 3 u-PA £ PAL-l OB H#sN&sE 28% 75

Expression of Urokinase-Type Plasminogen Activator and Type 1 Plasminogen Activator
Inhibitor in Gastric Cancer with Subserosal Invasion
—Predictive Significance for Recurrence in the Liver—

Soichi Tomimatsu, Takashi Ichikura and Shoetsu Tamakuma
First Department of Surgery, National Defense Medical College

The purpose of this study was to determine the correlation between tissue fibrinolytic activity and
recurrence in the liver after curative resection for gastric cancer. Among the patients who underwent
curative resection for gastric cancer with subserosal invasion, 14 patients who showed recurrence in the
liver (RL group) and 30 who survived for five years or longer without any recurrence (control group) were
compared clinicopathologically. Paraffin-embedded tissue sections were stained immunohistochemically
for urokinase-type plasminogen activator (u-PA) and its inhibitor (PAI-1) by the streptavidin-biotin
method. The staining was judged as positive when 1094 or more of the cancer cells were stained. Although
higher incidences of metastatic involvement in distant nodes and that of moderate and severe lymphatic
invasion were observed in the RL group than in the control group, there were no differences in the rate
of proliferating cell nuclear antigen positive cells in the cancer and other pathological factors between the
groups. The staining for u-PA was positive in 64.3% of the RL group and 40.0% of the control group. The
PAI-1 staining was positive in 28.6% of the RL group and 36.7% of the control group. Positive staining
for u-PA and negative staining for PAI-1 was observed in 35.7% of the RL group and 6.7% of the control
group (p<0.05, chi-square test). Multivariate discriminant analysis revealed that the positive staining for
u-PA and negative staining for PAI-1 were useful predictors for hepatic recurrence along with nodal
involvement and age at operation. We believe the immunohistochemical staining for u-PA and PAI-1 is
a useful predictor for recurrence in the liver after curative resections for gastric cancer.
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