Effects of Urokinase-type Plasminogen Activator
and Plasminogen Activator Inhibitor-1 on
Pulmonary Metastases of Human Fibrosarcoma

HT-1080
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E FEMERNEMPE (HT-1080) o i B < 2§
vaFF—HEATSTFTRAI) VT I FN=F =B LT
FSAI ) —FUTIFR—F—f V&~ | DFE

SRAFELREHAFFRE (E  FEBSEER)
B B £f —

BEEMRY X — Py ROBRBIRAICEET S Z L X » TELh I MTEMERBILEWT, Ye*r—¥2(4 777
A3 ) — 5T 2 F<— & —(urokinase-type plasminogen activator, uPA), #1 uPA ik, 75 RA 3/ =¥ vT7 7 F_—-%—
4 ve¥&—1 (plasminogen activator inhibitor-1, PAI-1) &#i PAI'l HiEDORFTHEL B L. BBEOE - & MEH
pEMaEE HT-1080 & HT-1080 % Fidler © 5 TEIR L THE LI LEBEOE £ MM ABERERNO HP-4 2FE/HAL
o, THhALOERAOBMHEBDELY 3US5C A FAFT IV —N-24A1A)2, 58T 2=—-AF+F3V )T AT F
(3-(4, 5-dimethylthiazol-2-y])-2, 5-diphenyltetrazolium bromide, MTT) kg a B CHIE Lic. Wexler %R A\ kB
R L, BEMRESCE 2HEVCTEZ 2EEHREREYERCLT, Tho0EHAOBEYRIE L. uPA LBRED
PAI 2 HT-1080 & HP-4 wRHREEL R L7z, Hl uPA Hifk Ll PAL fiERVWTFhLBHMRHRE TR E e -1,
HT-1080 ¥ X A GEBIIVTHhOEADOBE L ZiTieh » 7. HP-4 I X AEB X uPA L uPA OB EIC & - THEMN
L#c. PAL] 12 HP-4 12 X 2 EB 2 i X, i PAL] Stz Eeic. CORFLEHEA, 48, 2REOMA
HT-1080 fMa 8% 52 ish oo, MA© HP-4 Mifafi PAL 23 mE & uPA L3 PAL] SiEREL TR, &
noOEH M HT-1080 OEBECIEEY 51 FHPA DT RICIZE L e & WO RRE, RERAOTEREBERICER
REEFYRILTVWAIEXEBRLTL S, uPA OHFEIZ, uPA BT L EEMROBHEELENI L Z & X H ik
BYHERIMLCW2 2 & vRET 5. PALL &8 PAL $1{460 HP-4 i3 52FR2, PAL 2MESMIOMPAME~DE
KRERBL, 5l PAL FiisHESHROMPNME~NOBERXEETH> LI WV EBEOR V- EEMROMER L MEITE 2
WS T ERRBE L.

Key words pulmonary metastasis, fibrinolysis, urokinase-type plasminogen activator,
plasminogen activator inhibitor-1

BHHEREFEOZE - BECHTIESCIIERYRED D
DHRBHY, TOFEIMEIHELTETVD. HERERK
L CiaRE 4 OISR - BHRERE - FIRESOESIC L
D, RFBERIZEECHRELTE TS, L LOBEIIE
CIEBRAD -7 D, FRFICHEBOHETAEHARE < b
h, ThBLDOTFHRITEDTARTH 5. BEFOMEBHRAD
BRE LT, BMNEBOFENET b hD. AILRRBEIEYE
BB LW IhicFa i, BRTIMEL bRV EDOH
INEEBBAFEELTVWAEWIEXTTHS. Lich-TER
BEAEG TR 5h 5 UTOMIE V< TCOEB O FHARE
OERETHAH. TTEBITMTH - V v T - BEkH -
EEEAD D, MTHEEBOFRCSERRBAT CORRE - BE~
O E MERBRA - M TOBE - ENEBOERER - 0
Bkl  c BBRRFTCOMBE VBB BB, ThEhoD
BECEOFETFIELELTWS., FREBYREITOLDD

PR 645 A 2 HZAM, FR64 6 A4ARE

BERCW 20N EOCRLIEEMREIABEELTRY, B
BEEOCBVWHHIAEBLYEITEREZIATL2™. —F
1975%E1C Rennie 5% 2MEE4th & MBRBEROBGRLYHRE L
TR, BHEBR L EMMRAROBREREEIAS LT
D, 1980ERIZA H BHERORECEBIVE & MBHER L
DREFRIREIND IO TERY. BRMEEAVT
Sappino B RMEBEB E v aFF—EEA TSR ) —FY
7 7 -~ — & —(urokinase-type plasminogen activator, uPA) @
B9k, ALY MHEBERE TSR I/ v T IF =& -4
vk ¥ % — 1 (plasminogen activator inhibitor-1, PAI-1) ®B8f%
PREL, FRERRCEVTH Kellen b 2 ifilE# & uPA,
Quax 5" AJiE® & PAl OMFARHKREL, HE TR
Ossowski 5™ H351 uPA Hifdx AV THEBHAHIOR A HTT -
Twb., LZCHE, BEEOKE? e RlEAEMakY
T L B E Bty B\ TE D uPA-PAll %

Abbreviations: Cl, cytotoxic index; “IUDR, '*l-iodo-2’-deoxyuridine; MTT, 3-(4, 5-dimethylthiazol-2-yl)-2,
5-diphenyltetrazolium bromide; OD, optical density; PA, plasminogen activator; PAI, plasminogen activator
inhibitor; PBS, phosphate-buffered saline; tPA, tissue-type plasminogen activator; T, Tween 20; uPA,

urokinase-type plasminogen activator
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HEL, XHRMEBHMEICET S uPA-PALl O&E % B
45 &3, uPA-PAFL & L<IZEN S DOHE Tl M
PATREM E 5 D ERE L.

WRELVHE

1. RE#HY

AP BT BB ERTIZR — K~ v 2 BALB/c nu/nu
B (BAEF v+ —AAY A=, BR) 2AGT, REORERGIRE
PR AT U EL (specific pathogen-free) IREET, EPRRE25T
cREEL, REBRE LKA EEL . 3~ BRTH
AL5EE (AE 18~20g) TERRTBB LK.

1. EEARROMERX

1. BB & gk

ARt e b K ERE HT-1080™ [American Type
Culture Collection (ATCC), Rockvill, MD, USA »HEA] *
FALK. ¥l Z D HT-1080 MBS B Fidler O FEY I
I TR L1 HT-1080-P-4 (HP-4) fifaskaEA L. A5
HT-1080 MIlaim s X — F~ v A BBIRACEE L THitk
BrfEbe, FOMBEBELHE L TEERCRL, FLET
FOMMPERYRETHLESREYAERIELTHELN
Rl 5. ZhboME 10% E®Ly v BELE
(fetal bovine serum, FBS) (Gibco, New York, USA) & 1%
=y )V A+ LT =¥ v (Gibeo) * fil 2 7z RPMI1640
B (AABIEE, R 2AVT, 5% CO #BE, 3TCTHEEL
7o, EENCF A MAAEER L, Mo BT 50% H Y
Sy e =F LY U7 v 4 BB (trypsin-ethylenediamine
tetraacetic acid) (Gibco) THIfaZ M L=%, ~v 7 A¥ (H
ARE) #EGCTERLUTER L. ¥MREERERCD
hoTid, PRV Ar—aREBGRRBREC LD, 90% LEo
SRR DB LR L.

2. BERROMEREONE

¥ TEENRY ERIRARS LEROMEBH Y Wexler ©
FHE® 2 EGTHE L. 25%10°f/ml © HT-1080 & X O
HP-4 MEBSIF SR A ER L, TheERBTOX - F< v AR
BIRP 0.2ml (WERA 5X10°@) A L7z, IIRERK R —F<
YARERL, BR LR - Fvy A QEAMLICEZEL, L
PR TRELEL L. RERK, 1 v 2 B(RE, 1wy
b, BR) 15ml - FE®AK 85ml- T vE=T K AAEHEE, K
BR) 275 e aRufaa iy 2ml @ » < hEA L. SEL Y
BT O T & — IR L, IR b SRo3TRY
TR BRI R L. dic 70% 743 —b 100ml - &b &
TAF e N (RASETE, KK) 10ml - Bt (ROEAIET
¥) 5ml i b 70 % EERED CURBMEE L. BEER LY TR
L, iz 5 #EHE LT, £EOCKE» ZEBEMEE (X20) TH
Bl MERECAHETTRAAMEBEBREOS L, ER
S0um AED L0 THEBE L Liz.

K ESHMRYEBRAR S Lo ERMRE %
Fidler © 58" % Fi TR HIE Lic. HT-1080 fifg® &
O HP-4 Mfass#ch ONBUBEIIC -2 - P27+ F vy )
UV (¥-jodo-2"-deoxyuridine, *TUDR) (Du Pont, DE, USA) %
BRI ML, 1uCi/ml &7cb X 51 LT, 24RHIERE L.
TO#H 1x10° @/ml OMRPEEREZFRL, 02ml FERE
X 10°(A) DI EM A A — v Ly b v v X —ARC-605 (7
R, W) TRE L. F RBEOMREER 0.2ml GRiL

¥ O2x10° ) REHETOR — Vv 2 BBIRAICES LT
1-2+4-8+12-24-48 - TR B L, DENZF
wr oMo L e L. Bl Lty 70% =&
7 = (FOEAISE T 3E) WT2BS M CEERTRHE D M1 R B I
L, Miao DNA RizD& Pl BBETAH IS L, WL
HOREEEEY+— v =i rh v v 2 —ARC605 TRIE L
fo. F UTHUEEE X DR OMREYBE L.

3. HBPHEE

2.5%10° {8/ml @ HT-1080 35 X U' HP-4 MfiZ R % 1EHK
L, ThEERETOR— P~y 2B#IRMC 0.2ml GRIRR
5x 105E) FEEA LT24 - 48 - 72 - 168HF[HICER Lit2 7 L
Fo. FEH L7clE% 10% A AT AF e P (REHEETE) T
3 EEEE L. BE LMz 57 VEEL, 4um DFEZ
DR #EHL, ~TbFv ) v - = O VRAERTST, X
SEEMOECEIEE L. FIcARICER LeENEAON, B
Ml 5 S T2 0 & Dz, i PAL1 $1{6 (Biopool, Umea,
Sweden) # e T S vEFF YL F Y F - EYHEHS
(avidin-biotin-complex immunoperoxidase, ABC) i X bR
AR ERERT-» THFEUS CEE L.

4. BEMBOESTS uPA 3 L0 PAIl ofilE

HT-1080 Ml Lo~ HP-4 Mils D E£S T 5 uPA BL Y
PAI-l ## uPA ¥4k (Technoclone, Vienna, Austria) ¥ £ O
$i PAL-1 $ik (Technoclone) Z A\VT, VAL AL ATy
44 (enzyme-linked immunosorbent assay, ELISA) THI&E L
7. BB | X 1@ LSRR % Sml ik, 24RERERL
THOEBERYHEA L. BEK 0lml 2967V -t
(Nunc, Roskilde, Denmark) iZ433E L, 37C T2 BHEKE L.
WA BEREL T 05% V1 — 20 (Tween 20, T) (FIMHET
) B4 LRHERE B (phosphate-buffered saline, PBS) ¥ (A
AHUER) (PBS-T) T LIBIC, 2t v ¥~ YEEBH
uPA Hits b L < 42#i PALL #ifd% PBS-T THRL T 0.lml
FoHREL, STCT2MMBE L. BEBEELTPBST T
Yt LiiBIn, 2227 U/ -EA B=FANYYFT VY V6
2 VR vV ER) (2-2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid) ¥ (Fetsk T) 12 30% @ERLARFER FIXMIE L)
1ul iz e EBEEY 0.lml FO40E LT, FRTHELLE0
SR LTz, 0.32% FRERK CROEMEBETE) & 0.1ml o0 L
CRIEPERXE, YA 0OKE 405nm TOREE Y <1
7Tl — Y —F—(f—v— Y —&%—-EAR340AT) (SLT-
Labinstrument, Vienna, Austria) W THlE L. FRL
BELREEOMEY 7Ry + L, MERFTO uPA BIU
PAL-] EHEBRE L.

I. BERIROMEBICRETEE

1. 3

AL uPA ELTYrEF—¥E6F (3 FYT+F, KR
%, H uPA HiEE LTHe VESFREY R ¥ - — € (anti
human low molecular weight urokinase) (Biopool) % {# f L
7z . PAIl 3 HT-1080 #Efa i1k @ PALL #iJE (PALL
antigen) (Biopool) i L, #i PAL-1 #ith$ HT-1080 gt
seaffit + PAI (anti human PAI-1) (Biopool) /A L 7.
WFhb EREIMCEEKTHERL, ThThOBREWCHEEL
T

2. BB 5 &R DR RORE

BB T 5 {EHOBMRYRE R T 5720, &M
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BADHAREROBTRLIBELT S 3-UL5-P2F 157
V=2 A NY2,5-PT 2= =N T FFVU T AT AN
(3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide,
MTT) LEBE 2HG. ETREEMRD 5.6x10' @/ ml
BHEREZERL, 2h 296 ~f27ry =17 L~} (Nunc)
DE T = 180u GHE I X10E) ¥ o408 Li-. A
A% 200 nx, 5%CO B E, STCTIHMEHELA.
2mg/ml ® MTT (Sigma, St. Louis, MO, USA) % 254! pnx 7=
B, O ARHIEE L, BEEEHEBRIIL, o AFAR
N7 xF ¥ F (dimethyl sulfoxide, DMSQ) (Sigma) 200! %N
2T, EMBERTER SN MTT s =¥ R R L
Jo. =4 7w Fr—1 5 -MPM-1 (BEMF, HX) <H
BLKRYHECER IS, £Y =1 0%KE 540nm TOR®
Y (optical density, OD) %<4 7 27 L =} ) — & — (A —
2 — 1 — X —EARS340AT) (SLT-Labinstrument) %\ CHIE
Ufz. &HEHDEEBET, uPA 300,000-30,000-3,000 Bfr/
ml, # uPA 414k 10,000-1,000-100xg/ ml, PAI-l 50,000-
5,000-500ng/ml, #1 PAI-1 #i{k 10,000-1,000-100xg/ml & L
fz. #bhiz OD X b, (I-T/C)x100 (T, KK HF 5D OD
DF; C, WRBEED OD D) w THRMAMIEE (cytotoxic
index, CI} ZFE L1z, Cl 23500 EDBAFRMBRIED b L ¥
BT L, SORMODBEBMMBEL L L L.

3. EFMaR 5 L 5 EBHICKT 5 BEHOHROHM
E

2= P2y ADBBIRACEERA LS L-BO, BB
CRIETEEYRIE L. 1.5X10°ME/ml © HT-1080 #fa% &
O 1X10°M8/ml © HP-4 MR ERAIER L, Zhy ERET
DR~ F=7 RBEIRAC 0.2m] X 10°ED HT-1080 #fak
LU 2x10° D HP-4 Mif) A L. BEHMkREHE 1 -
25 « QORI BRIl D B#ER & b uPA-PAL-l 8 XU FhFh
DHFEERHEE L. FEHAOEHEEIZ, uPA 3,000 BAr - #
uPA #ifk 100xg - PAI-1 500ng - #i PAI-1 itk 100ug & L,
WAL ESEN 02ml L5 X5 BB LCHS L. = v
bE =R ARE 02ml 5 L. BEEMKEESEIIER
A= F= 7 AXERL, MEBHEZHE L. HEBHEON
EBET. 2 L AT .

4. EFARRIS 55 O P Enc e+ 5 S HEH OHROH
yici

%~ Fv v AQRMIRFICEEA 2B Liclo, FiNES

A
Fig.1. Gross section of pulmonary metastases of HT-1080 cells (A) and HP-4 cells (B). Tumor cells (5x10°) were inoculated

into the tail- veins of athymic mice. On the 11 th day, mice were autopsied and the lungs were colored with black ink. White
spot on the lung is metastasis.  Bars=2 mm.

B

MRBCRIETHEYRE L. 1.2 LR “IUDR T3~
AL EEMR 2XI0C @YX - Fey RDORBIRMCEE L
o, BREMRESH L - 25 AR RO BRIR L v
uPA - PALl 8 XU PAL #ithai s Lic. £&HoOHRE
B2, uPA 3,000 B - PAL1 500ng - #1 PAIL-] {4 100ug &
L, WFNLBERHN 02ml L7825 L5 B LCHRELE,
2V R - AMEREKY 02ml BE L. BEMRE LS
24 - 48 - TOREETR — F=o 22 BRL, 1.2 LARKKO
BAEESERIEL, BarmE L.

V. #fEt2enniistE

RRIL Student O t BMEX X DHHLHLESR T\,
p<0.05 X HEE Lic.

|5 "

1. BEMBOEBE

1. EEMREEHOMEBEONE

HT-1080 ek &8 0 Mim® 03 F1560.0-£30. 58 (FifE
¥R, n="5), HP-4 fifuf 5.5 0 MR 513 712280+
73.3f8 (n=5) TH Y, HEBI (p<0.001) B H DM RD
bhtc (K1).

2. BEBARESEOHANEEMARONE

HT-1080 Mfaft & ®OMABESMRIIIEEE 1 Bl
174,143 88 % » 722y, 8RR CREKMCEKA L, 0
BAWL ALY — FIz%EBR b DOJEFHEA LT2RRE% 11
217.5M8 & 7o » 7z HP-4 ke 55 o NSRS 1 B
$%TI12133,033.0M@B h, ABSEIH®TT5,921.2MH& ¥ CTHEAL
7oit, 8 EERENIC1293,539.8f L —EHEM L, FDOBEBOWEY
L, T2RERECI6,273. 28 & 72 72, HT-1080 #ifa & HP-4 4
BT D E, | REED 12845 ¥ T2 HT-1080 #ifan
FBB, 4R TIZMEE LC HP-4 #ilang < ith,
DL HP-4 Il RS EEH o7 (K 2).

I. BHERES%OMOEREHRRE

HT-1080 e 5824 CR BB EAERon
Bigh iz, SRR TIREREMRED 1 @THEEL T2,
RIZFLMENCEE > TE D MEA~DBIIZE L) -
fo. T2RERE COXEBMIIR A 2 ~ 3 EICHETE L S~ LT
Wi, 168RERTIREES SR T EOMBEN S A EB EY
B LTz (X 3). HP-4 fifaf b odi iz EBE My 1
BT EMNCIELE LT\ 7o, 4SRRI CLLIBE ML 2 I AHC

"B
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BEL T, T2RE TIPS 10EAIEICBE L, 168K . EEMEEO uPA &40 PAI-1 ORIFE
CREHEOMIEN B AEBE LR LT (K4). W uPA 2 HT-1080 M3 # T 136.0413.3ng/1 x 10° @A
hOBEETHHRENCE S 2 BEEMREE HP-4 Ol 3&E L (n=10) -7 o HP-4 # Mg ¥ 2] K T 47.8%6.4ng/
ot 1 x 10°fE#IM (n=10) & HE (p<0.001) WA LT, —F
EEAREEET2EMOMOREERLERE TR, PAI-1 & HT-1080 #9553 T 601.2435.4ng/1 X 10° (B
PAL-l $iEBRYERIGIZEREMOHEE L T\ 58 & 1R (n=10) 2 o7=0t, HP-4 #faksEE T2 1,710.4£55.6ng/
CHREFOMERNEMRCFEL, BEMRED D DT 1 X 10° BRI (n=10) £ HEIZ (p<0.001) WL T\ 7z,
FELIch o7 (R 5). %7 HT-1080 #REaHy 544 & HP-4 Ml V. EEMEERICHT 2 SERORMITHRORE
E#gR ET 5 L, HP-A a5 8 o055 PAL fifs uPA 12300,000 - 30,0008 z/ml ¢ HT-1080 #Hia - HP-4 f#
B RGE R TMEARMEAE S Rohi. owFhiest LTd Cl 65000 E & Bfiflash Ry R Lich,

umor cell emboli in the

)

4

T T T

0 24 48 720 24 48 72
Time after tumor cell inoculation (hr)

Fig. 2. Sequential tumor cell emboli in the lung of HT-1080 (A) and HP-4 cells (B). Tumor cells (2x10°) labeled by
"[-deoxyuridine were inoculated into the tail veins of athymic mice. At 1, 2, 4, 8, 12, 24, 48 and 72 hr after inoculation, mice
were autopsied and the lung radioisotope levels were counted, then the numbers of tumor cell emboli in the lung was
calculated. Vertical bars indicate mean=+SD (n=5).

Number of
lung (X10

C
Fig.3. Photomicrographs of pulmonary metastases of HT-1080 cells. HT-1080 cells (5% 10%) were inoculated into the tail veins
of athymic mice. At 24, 48, 72 dnd 168 hr after the inoculation, the mice were autopsied and the lung were stained by
hematoxylin-eosin. At 24 hr (A), tumor cell was not seen. At 48 hr (B), single tumor cell (arrow) was seen in the vessel. At
72 hr (C), tumor cell grew to about ten cells and infiltrated to extracapillary space (arrow).. At 168 hr (D), metastases consisted
of several tens of tumor cells.are completed.. Bars=20 um.
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3,000847/ml Ti% CI 50K TR R LRI ieh -7, #7 L PALL ik THOBETH Cl 50K CRMARDE LR
uPA HEZWThOBE T CIS0RB TR AN RY R Rirhrots (FEL).

2 ote. PAIL 2 50,000ng/ml © HT-1080 #ifa - HP-4 #ifa 0 V. BB E(C L D2 MEBHKICHT B uPA-PAI-l &4
WFERIEH LT CIAS0 EEBMBHRELY R LI, TENEFhOHEDORE TR RIE

5,000-500ng/ml T CI 50K CRAMRBRE T X ed -1, HT-1080 #Hfa# 52 X BBt WPA 5 Ta v b r—

Fig.4. Photomicrographs of pulmonary metastases of HP-4 cells. HP-4 cells (5X10% were inoculated into the tail veins of
athymic mice. At 24, 48, 72 and 168 hr after the inoculation, the mice were autopsied and the lungs were stained by
hematoxylin-eosin. At 24 hr (A), single tumor cell (arrow) was seen in the vessel. At 48 hr (B), single tumor cell (arrow)
infiltrated to extracapillary space. At 72 hr (C), tumor cell grew to 2 or 3 cells (arrow). At 168 hr (D), metastases consisting
of scores of tumor cells were completed. Bars=20 um.

D

Fig.5. Photomicrographs of pulmonary metastases of HT-1080 (A and C) and HP-4 (B and D) cells. Tumor cells (5% 10%) were
inoculated. into the tail veins of athymic mice. At 72 hr after inoculation, the mice were autopsied and the lungs were
immunostained by anti-PAI-1 antibody. Immunopositive cells (arrows) were endothelial cells. Tumor cells (*) were not stained
by anti-PAI-1 antibody.. Bars in. A and B indicate 50 u4m; bars in C and D indicate 10 xm.
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Table 1. Cytocidal effect of uPA, PAI-l and their antibodies on HT-1080 and HP-4 using an

MTT assay
Cytotoxic index (CI) on tumor cell of

Drug Concentration”
HT-1080 HP-4
3,000 6.6 —8.2
uPA 30,000 90.0* 55.6*
300,000 93.6* 97.3*
100 14.0 —0.6
uPA-Ab 1,000 —0.8 -5.7
10,000 19.7 17.3
500 15.6 —-1.9
PAIL1 5,000 —0.1 L.7
50,000 92.9* 97.1*
100 4.7 —-1.0
PAI-1-Ab 1,000 5.1 -7.1
10,000 23.5 33.5

The optical density (OD) was measured and the cytotoxic index (CI) was calculated as
fallows : CI=(1—T/C)x 100 (T, OD of the experiment; C, OD of the control).

“uPA, IU/ml; uPA-Ab and PAI-1-Ab, pg/ml;

* cytocidal effect-positive (CI>50).
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=
X 44
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g
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=
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= 0 T T Y
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B
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=
g
S 20+
)
2
g
2 104 %

0 Y 1 T

0 24 48 72

Time after tumor cell inoculation (hr)

Fig. 8. Effect of uPA, PAI-l and those antibodies in the
sequential tumor cell emboli in the lung of HT-1080 (A)
and HP-4 (B) cells. 2x10° tumor cells labeled by '*I-deo-
xyuridine were inoculated into the tail veins of athymic
mice. At 1, 25 and 49 hr after inoculation, 3,000 IU of
uPA, 500 ng of PAI-l or 100 mg of anti-PAI-1-antibody
(PAI-1-Ab) were injected into the tail veins. At 24, 48
and 72 hr after inoculation, the mice were autopsied and
the lung radioisotope levels were counted, then the
numbers of tumor cell emboli in the lung were calculated
(n=5). O, contral; A, uPA 3,000 IU; <, PAI'l 500 ng
D,PAllAb1m1mg

PAI-1, ng/ml.

T R T 116.3+48.1% (n=8), # uPA #i k& & T
140.1£753% (n=8) &ML T\ k. PALl &5 Tk
112.4499.3% (n=8) L L T\ e h, #1 PAL] Hilsik 5T
93.9+43.1% (n=8) & WA LT\ =, HP-4 Mfasy 5z k 2 iz
BT uPA 8 5T 160.04£47.5% (n=8), #l uPA #ithiks
T 246.8+118.8% (n=8) L HEW (\WFh b p<00l) ML T
Wiz, PAL] 5T 160.14£85.0% (n=8) gL T ot #T
PAL-l Hits#H b T 60.9+27.7% (n=8) L BHEIW (p<0.05) W
LTz,

Vi. EEEBEESICLIMAESHABEICHT 3 uPA:
PAI-1 &L U PAI-1 HiEORETHROAFE
HT-1080 #ifaf G0 MMEEMREL, uPA 5 LD
24« ASEERE T 2 v b v — AT THA LW 72 py, T2RERH
TIERRIL 72 » 7. PAL 85 T4 TR LT
Fo 4%, 48 - T2RERA TR fed o fo. 4T PAL Sk T 4 2485
RIS CIZmA LT iony, 48 - TR TRl e s » 72
HP-4 fifaf 5% oM mEEMREL, uPA 5 TIXTXTO
B TRA LTV o, PALL 5 TIRH_ToksMcmmL,
i PAL ¥R E TR TN TORMTHEAS LT (K6).

% =

R R, MR X ONERRFETETS5A ) =5
VNS S A ) =T 7 F < — % —(plasminogen activator,
PA) I W EMILIRNTT I A I VIZiEh, ZOFTF AT v
747 VREBRTAL I BENLEoTVS. PARE
(LN FBH#T0,0000F 4 w v 2 84 FTTFRI ) =5V
7 7 9~ — & —(tissue-type plasminogen activator, tPA) &4
FE#055,0000 uPA 4T HHB. uPA KIZT T A T VEN
L5y r—4OERIbYED L, EEROBRAS THD
Si=2veVHas -y vosBeRITHELHS". 77
AIVOREHEELT 2 F5AI VI VEERZ 2B,
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PA DOEEHE L LT PAl 235 %. 20 PAl 3BEETIT4
BEAREILTWAY, PALl =V FeY) T2 A7
(endothelial cell type) & HFEEHh, FEH 50kd DEEZY
T, BEAOMPEELTVS. F0IREALRAEMET
BEAEIRTVB2H, Tofich e B - FFEMam

- BENRARAE - SV-40 v LAk e b FERHESF RS -
MIZ] »35 ./ — <l - S FRHERY - 1™ ToE
ERFEIN TV A, PAL WidEWR - EEERIAHE S A
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Effects of Urokinase-type Plasminogen Activator and Plasminogen Activator Inhibitor-1 on Pulmonary
Metastases of Human Fibrosarcoma HT-1080 Shinichi Katsuo, Department of Orthopaedic Surgery, School of
Medicine, Kanazawa University, Kanazawa 920 —J. Juzen Med Soc., 103, 628 —638 (1994)

Key words pulmonary metastasis, fibrinolysis, urokinase-type plasminogen activator, plasminogen activator inhibitor-1
Abstract

We examined the effects of urokinase-type plasminogen activator (uPA), anti-uPA antibody (uPA-Ab), plasminogen
activator inhibitor-1 (PAI-1) and anti-PAI-1 antibody (PAI-1-Ab) on hematogeneous pulmonary metastases formation after
tumor cell injection into the tail veins of athymic mice. We used human fibrosarcoma (HT-1080) with low metastatic
potential, and a subpopulation of human fibrosarcoma (HP-4) with high metastatic potential which was selected from the HT-
1080 by Fidler's method. We measured the cytocidal effects of these drugs using 3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide (MTT) assay in vitro. We examined the effects of these drugs on pulmonary metastases
formation according to Wexler's method and the number of tumor cell emboli in the lung subsequent to an injection of tumor
cells. uPA and high density PAI-1 had cytocidal effects on HT-1080 and HP-4. uPA-Ab and PAI-1-Ab had no cytocidal
effects on either. Pulmonary metastases from HT-1080 were not affected by any of the tested drugs. Pulmonary metastases
from HP-4 increased with uPA and uPA-Ab injections. PAI-1 slightly increased pulmonary metastases from HP-4, and PAI-
1-Ab decreased it. While none of the drugs altered the number of HT-1080 cells in the lung at 24, 48 and 72 hours after the
injection, PAI-1 increased the number of HP-4 cells in the lung, whereas, uPA and PAI-1-Ab decreased it. The result, that
these drugs did not affect the metastatic potential of HT-1080 but only that of HP-4, means that fibrinolysis plays an
important role in hematogenous pulmonary metastases formation. The effects of uPA suggest that uPA facilitates pulmonary
metastasis formation probably due to an increase in the invasive ability of tumor cells. The effects of PAI-1 and PAI-1-Ab
on HP-4 cells suggest that PAI-1 may facilitate tumor cell lodgement in vessels and PAI-1-Ab seems to be able to inhibit
pulmonary metastases of tumor cells with high metastatic potential by inhibition of tumor cell lodgement in vessels.




