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RENRIETE AT 1B 5 EERRY 72 b NI ERIRAIRTZE

GIRKFRF UL IS —E (CE(E 1 0TS
& H &

REMRASHAESL = b ) 7 AR OBIRITAHE ) BIIRBEDNETHILIZ L o THES S, O F+— ¥ EOSRRETIZ MR
BRCEEER T 530, < M) 7 AMREREELY 27— FOUHET & L TORELEVMBomEE, SEss, alE
Bl IO CHASTAIEPFEL M SN TV D, RHFE TRBIRECHEABIRERRICB Y CRIEISIER DB /-3
BHERRTHEHIT, EBRIIZT v MEBARBIREER 21T, $72, RIS W -l Kok Re, MBEEMER
EILAEDOKRBINREE & AV CRIBHMBSRE, YA €SS 71—, BEEEBONE, T A5 —HEEOMNESTF-7. v b
@%%KﬁwffiziD,ﬁD#%HEﬁfﬁzi/—f>77%N~9—(mmm%ﬂweMWmm@nummmuﬁM,
MM TS X 3/ =7 T 7 FX— 4 — (tissue-type plasminogen activator, t-PA) o HAH% 5 CEIRBEOMIEIIIE S 54, B
MRS E2Shh o7z 4 BHTHRBRELSSmm). SHSICF+ 7L — MLBAMNAZ E TS5 A3 25amEE (48
EPRBIRES34mm), F /o1 wPA BII# (14 A B FHABIRE2.52mm) TIEBEATEZ Y, tPA BINEECIXBIRE |28
{3380 22> 7o, BAE L 72 BIIRALAR & RIS M DT R | OTE LA e, BT F oA TS5 7 1 — DR, &
L7 ##%1212 92kDa, 72kDa, 66kDa, 60kDaDEFLIZY 5 F ¥ FEEMEE R0, £ THONY FIZBWTHES v b & ik
LHIRZ o7z, 92kDald< P 2 A2 %0705 4 F—¥ (matrix metalloproteinase, MMP)-9, 72kDa, 66kDa, 60kDa it
MMP-2Z & 2 MRER LR SNz v MES KBRS A E HEEBIRE L RBIREGOERE FETROZS X & — PiE
PEWE LR, REREEE L HESBIREMEREL TRIT IRy — CERICEEE2 O L0 - 285, %% 6em
T2RIITT B LEE6mEBHICBWTH, &, HEOLTOBSBESBRIF(LEEE LY LTHESRIZILT R 5 —PiF
M <R b7z, R Gem kB IER 6em M EOBIIH LT EBIZT T A5 —Bifta s (B b N, s
t%@wﬂﬂ,ﬂﬂ,75ZE/?V77%N7ﬁ4>EB¢—@MMM@HKMWHM®MnHmlﬁiﬁﬁﬁ?i -
PA S 12987 6om il O KBYIRIE T BALBKEE (£3220.5ng/g) THIZEMBIIRIE(LMHZERE (1 187.7ng/0) 12~ THEIZEE
ZARL7: (P<005). 72, wPARIGEETOLET b HEE6em RMEEAMRE 6em UL LB (39 160.3ng/g) IZH~NTAEILE
fEER L7 (P<0.05). tPARIIABIIRE TTFH300.8ng/g, BZEMEBIRFALAZE TI2252.0ng/g THEZIZ % <, PALLEIR
KRENIRAE S 4252.3ng/g C, BAZEVEBIIRTE(LIRZE D 2614.5ng/g L W HBIZEIE4 R L7 (P<001). KEIREEED t-PA, PALL
RIGEELOMBRO Lh o/, REMMEE b, PIETEBRELO R TET 2 AkmIa, Hamme, o
IBORMEIZwPA, YO+ —¥MTT X3 )4 2T 7 FY —F%4k (receptor for urokinase-type plasminogen activator, u-
PAR), tPADZ B OMAZIZH { efo STz, FRIZHATPAL OB HHINLIE A CTH - 72, IO S uPA, .
wPAR, tPAZE CHPETSH - 72, PALL b IEOSHEAIILIZE < BHETH o 72 LLEORIEMES S, FERIIZT v b2
BOWTuwPATHEERY TR TH S Z &, BRMITHEIVN S 2 MESARTIIRE O P wPADBIIAED S, 1oL
A —CEEFERLTWE I LWL EN, wPARKBIRETR O~ Tdh b 2 & 25EE S L7,

Key words abdominal aortic aneurysm, atherosclerosis, plasminogen activator, matrix

metalloproteinase

KEMRI L, KEIRAIED TS R 2 HSWFELAIE X hrp s <MY AGRBEENEG L TwEEEZSNT WA, BHT
FFEMLIMLEI CGEREN, BEEELRETHS. KHIR b~ M7 AAYT7OF 1t +—+ (matrix metalloproteinase,
BEMEOTRMER £ H) OZTIcEe, hErs 250 MMP) EFFHEN 5 —HEOBMRBEIAERADITE A L4 TOMI

=D EIIREE M B X ORI R D 725 LT W DY, W b0 U ARG E P TTORT 2. BICKBIRESEE T
Z M ORHED BRI KENIRBE D IREI{ L4 & 72 L KBk DHER a7 7= ebEEshAESF+—+¥B (MMPY) 2L
EHLHTEEALNDY, FOBEBICBWTHEEN< MY 2 FAFrEOMOMEH~ M) F ARG EIMHTHIEIZLD
ADTFEBBEBEARETHAEIIIAF 25— L 2T 5 WEBRICHEES L - RE2 R L TwbREIATVEY

PRI 8 A 1L HSA, FR114E108 1 HZH®
Abbreviations : EVG, elastica van Gieson; MMP, matrix metalloproteinase; NEM, N-ethylmaleimide; OPD, ortho-
phenylenediamine; PAI, plasminogen activator inhibitor; PET, PBS-EDTA-Tween20; PMSF,phenylmethanesulfonyl
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MMP#RZNEFNE L o - BEHFERE 2L, Lol
BEEBEE L CoW s MBY cEtitehs, BER
MMP DEHALIZIX T T A I VA RMOB| &L LTHEALTY
LEEZONTWAEYY, 523 VIR Easy5F—¥
(MMP-1), A MBAS 1YY (MMP-3)3 & O'MMP-9 % &1L
THIENTEDLH, 75 A3 20OMMP-1MMPI 234 2
B I EILEE 5 <, BN R ENAL I MMP-3 512
FERLT7AI (F2d b)) 7Y ) - MMP-3—~MMP
(MMP-1, MMP-9) &\ BETBEZ DFHAL Y X & — FHRE
TIEEZOLRTWVE.,

Migst~ b AGMBERDO 1 o THEIOFF—FH TS
AX /=977 FN—4%— (urokinase-type plasminogen
activator, wPAVI T T A3/ — 4 > R REMEL, BEMIZIE
BT IAIANEEET A, wPA ILESEBMICE) YRR
EbollE) Y rTuraF—YLLTHEENS, wPA
WENEREENLTIZAI V74 7Yy, IVEIBLOVE
A= EREBRETRIED, TTFTAI /=4, PA,
MMP 7% E ORI R Z EE T 5. wPADM, PAICIZH
BETFAI ) =T 7 FR—%— (tissuetype plasminogen
activator, tPA)ASEE L, ZRZIIIMEMIC DI 7
25,

u-PA % & HIREE I MRS EEERT 5130, <
U AGRBERIEEALS A5 — FOMBIRTF & L ClRET 5
TmoMIEOWEEDD, HBBE, AEEEY, JRPSBRES N
EIZSECHSTAI WM ENLY, F7-, [EEMG
DEMACITHE ) MBEHEOTHERE L O EE &N, Bk
BT MBI BELEENH L I RS TE
72, BETIEPAR S { OBHIBA ML TV B Z L ASHEE &
RTwa W L LKBIIRE L S RRFOBGEE 3R L
A7 AW B DR v, RRFIE T IR B
DWHIZED BRI~ M) v 7 A5 HEBEF L L TuPAILK
HEST, MR BI2RERRFOREIZ>VTREL
7.

s L UHE

[. KEIRRER R O REREVIRET

1. EEEY

TR 10BE,KE300~320g D 1 A ¥ —%HET v b 2 EER
IR 7z,

2. EBRKFE

Anidjar & P90 iz, 6%y PV E Y — LG Y
7 4 (58 0.1ml/100mg A E) % HEIEPIR S L RRE: L 72 5%
FMH MBI CREE LSRR E o B CHINE L 7=, Tl
PSR T IC AR REIIR % T RBIR L VML, HHTH LM
BIlRE & O R B B R % N AR KBRS R A & ) R
R EBIRGER E THELS. RICAEREBERDE L
RILF VAT —F V% ERBEIR & ) SBIIR T8 KEIR
WHELZ (K1), EEABIREABSIRT CHR/NMLUEHT %
P, EHIZZZ L) IlemBANICHEAZ ZEISELTER L
72, F =5 V%38 L u-PA (600 IU/ml) (Sigma, St. Louis, USA),
tPA (50,000 IU/ml) (Sigma), 7°F X 2 ¥ (1 IU/ml) (Sigma),

2ru7 = IJHEEMETHLFE ) 2L~} (Img/m))
(Sigma) XUZAEAIHK % 100mmHg FE 12T 1 BefligE s 47
HEUIR T RBIIRENT & IR, &7 —F M aikE L, ERE
MRe#k LA ERAMM L. TEEBEdRCTEEL, 1,
2, 3,5,7,9, 11, U4HBCHBROWEAZHH L 7.
6%~y MW S = ) L E IEREARS UREEE T,
HIERATEI L D IBHBARE L 7. REINR % ik LB BhR TRE SR K
BRTOBRAMEZARMBTICTRE L. SEER,
6% RINNVE S =L b Y b SIS EE LIRS T
Bf, BEINR T REEAEIR & 0 AR5 BIIR S IEEL E TH L7
o L7 KBURA IR L 08 L7, —F % fidiER e,
WHEFAETST 4 — L7

3. EEREEORE

T v MIEFEALUKEE, oPAB, tPAR, 523 0E, &
F7)av— b, wPAIFA ) aL— M, tPAINF 7
Jab—ME, TIRICMFA ) AL — NEDSEIIHT
7z, TTKREMBOWHENF LA FANLDI12% 4 5IL% Filf
BRI TBEIE SR, ROTHEEREALBIIBNT
FERIE(LE A L0121, 3, 5, 7, 9, 11HBIZE 4 21L%
B s, Fo, avbo—nE L TABAEKETL, 3,
THIZ, A7) alL—¥ETL, 3,5 7,9, 11HICE4 2
VT % IB4ESE S R IR IR L % 7.

4. MBEROVER

TRUAFETHEONL Ty MESKIIRERZESLIC
10 % YRR A V=) VICIRA L 6~ 24 B MEE R, 8T 7
1T ABLE N7 4 YR HERBBLPLT AFH -
7 > ¥ » (elastica van Gieson, EVG) Jefi 217\, S35
BAICEE L.

5. 7v MESMKBREBALS T, «-TTRAF U5
I8 — v OE

5y NOWAEBES, 5, 7, 11, MHAZRCELED S v b
IEERAREIRYIA % Polytron (Kinematica, Switzerland) % Fijv:C
0.1IM ) > Rl v i 2B L, $RELME, 10,000rpm, 547 H
L L TED L% — 80 CTHAFE L 72, Hibbs 5 M0 EIZTE
YIF Y @mg/m) ZEGRITZILTIRFL %72
VT IR BERL, RaRLoHR R L R RICINEE, 4T T
BRI L7, B HiE0 BRI EOBIZA O - J o iR E
BATEE 5D XIS L 7. 2L % S TR (50mM
Tris-HCl, 1mM ZnCl,, 25% k' k > X, 0.02%NaNs, pH7.5)
THE# L7z, Tris-NaCl-Ca (TNC) #B4# (50mMol Tris-HCI,
0.15M NaCl, 10mM CaCly, 2.5% b ) } » X, 0.02%NaNy,
pH7.5) HIZ37 CCITHMIRIG & &7, ¥ M3y =s—71)))
Ty NT N TR LR LS F o Ny — A
L7, STFEEEv—» -k LT, fAKY F—¥h (94kDa)
(Sigma), & N FF 272 (77kDa) (Sigma), ™ VIMLiET
V73 (68kDa) (Sigma), & MRIEZ T Y LES (55kDa)
(Sigma), JIFI7 V73 (43kDa) (Sigma), AN KR=Zv 77 v
& N7 -+ (29kDa) (Sigma), #HWTENLENDOHELNL K
DEASTREEZEELZ. AfZe-=IAF > (1.2mg/ml) %
BURVTIZIVAT IRV (B%T 2T I F) &KL
T, BELFOBRIKBZT\ o -1 F AF ¥ HRIEHROMRET

fluoride; TIMP, tissue inhibitor of metalloproteinases; t-PA, tissue-type plasminogen activator; u-PA, urokinase-type
plasminogen activator; u-PAR, receptor for urokinase-type plasminogen activator
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Catheter

Fig. 1. Schematic representation of rat aortic perfusion model
with isolation of the catheter tip within the infrarenal aorta.

7oz,

6. EERIIHIAER

PS5 F s HTAPL— P ANICER EEOR—BEE 5 L -
EKEL, BEL—CEIGOELL. FO5VO0E 2% TNCHE
EwIcT, 37C, 17RERGSE®RY 04 L% EDTA20 mM,
)y 7uF 7 —EHEEMO T NAST Y ANT F LTI
Z ') F (phenylmethanesulfonyl fluoride,PMSF) 2mM, ¥ A7
4 r7ur7—¥YHREHMNON-ZFLTL L4 F (N-
ethylmaleimide, NEM) (Sigma) 5mM, F /=137 A8 ¥R
TaF7—EHEF DT R F A (Sigma) 0.5mM FET D
TNCHREREHR TR ICRID S THB L,

. KEMREET AR OERPRAVARET

1. KBYIRIEEE & it HE B KB AR BE AL

BB L UBEREER I B CEEAREIRE TR OB IR L
ToEEIR T KRB IR R AR 24T R MR L L7z, WEBELTT
I PR ZEAE B AR AL AE 12 3F L IE R KEIAR — FRAYBIIR N 1 S AHF &
B LESNIZ B W TY A OVERRIZIR & N7 B EIIR T RENR
BE D IRBDIRTEALBE 16680 % BV 7. ISR KB ARIE SE BT O AR
&, BEI7THI, LHET7HT, FOEHIL60~ 885 TEHER
12742 81 TH o 72, THEAEEBRBLEES X, Bk
1360, ZLHEIBIT, FWHE49~735%, FIHELHIT63.1 7.6/
Thotz. TNEORBIRERIT—ERILREFERICREEL, BY
FRAVER-V I -NFTENVAT AT FEERICTLH
MEERE, 9714 v@8BLE 574 VYRFIZHEREDS
L UBVGH#A %17V, JEEBMEN g L.

2. HRKEE LEROLT X5 —EIES

KENIRFEREA M s L ON ERBE R Bh IR BEALA: % SE T A LU
fi#% Lz BEEM 2 BRE LR THIE, FE, SMECERLFR

SHEL, 1X1XImmKIZHE L2, 20k 108%0.2%
Ty FTNT I KB (Gibco, NewYork, USA) &7 RPMI ks
H11640 % (Gibco) 2ml FRCT37 C24MEMRERE L7z, B4R
%, 10,000rpm, S54RELL, FDOLEE—-80CTHREL
7o MMAILERESR L TEEXHIE L. Bieth 5 P0 Kk
WHED, BEEFTOLS Ay —EiFSHRRIE L. BELE
0.1m1120.05% TNCHEEHH 2.4mlNz, #E & L T125mM 2
YENV—L—TF 5o N—L-FFN—L—F 5 r—p—=

FOF7ZY YON—AFLEDY) FUER20 41 2M%, 75
AMECHEMSE, 25°CT410nm OWLEHEME 2 ~ 3 SRHE
L7z, DREEEERICER L ERERER 1 g4, &
CEMBRS-)OER Lizp—=ba 72 ¥ OELVHTR
L7z, BEEDOp—= bR 72 y~OHRE 2, NASTFIR
YEREAR 44 8800 % FRv 7.

3. €9 F Y, a-TFAFUHTRANMNL— MNVIZE DGR
N — DRE

b L 7= Hibbs 5 DFEIZT, BERELEESF >,
a-TFRAF Y TA L= MWL BGEINT — > DORE
T o7,

4. EEEIIHIRER
Bl LA FEIC T, BEREMRIRB T T 7.

5. MK EED O uwPA, t-PA, PAHRERT
(plasminogen activator inhibitor, PAD)- 1 D& &

REDIRIERE P IEAR AR B & O BRI R B IR B P IR D 35 3 B
HEH DO wPA, tPA, PALL&E % ELISAIEIC CTHlE L7z, wPA
5 12 td Tint Elise uPA (Biopool, Umea, Sweden) # iV 7z, F
®, ik buPAE/ s u—F ko a—F 1 Y rENT
4707 —bDOKY = VIZPBSEDTA-Tween20 (PET) #&1H
W00 1 2MEL, 19MBELE, HELES %M,
FRICT2HMABELZ ORI &R, Ric/V+F v 5 —
CHEHH e M uPAIgG % 50 1M A ERICT 1 BE KIS & €7
#%, PET#REWICTABBEHE L. o7 2=y I 7 IV
Bt (ortho-phenylenediamine, OPD) 2 CHERT T3040 Mt L
2%, SMEBEBECTRLEEEZIEL, 14 /Y —%—ER8000 (=%
FOBE BB \2T490 nm I BT AR FEIE L, EiEmhiT
bz I houPABREERNEL:.

t+PAlI%E 121%, Imulyse tPA (Biopool) % Fiv 7z, ¥ ¥k b
tPA%, 0.1IM D REEAZESF b 1) 7 4T0.01 mg/mlDEEICH
L, 42707 —FDKT 22200 utikL, 25CIT
16~ 18MEMI RIS X €727, PETHHR T4 mEE L7z <1
a7V — FOHFROY = VIZIE PETBEE T 12.5 1 I/mlic
FLAEEYXA AL, 707 v %, BEDOY = VIZIZPETH
B TI125 pI/mlZFHR L2 v FHi e MPA Bz 2hEh
150 L1 5EL, EHICEY 2 MICKREF 10 uIMAERTYA
20 FF—%AVIEERICS S, RV 3 y—F
FERT L b tPA 1gG50 p1 % &7 = VIZHEL, 2BMEL & ¢
727, PET#E T 4 ¥t L7, OPDIZ TREFT T304 H%E
Bl 45 MBEEE 50 ul ZMAREEELL, 147~
F—2T490 nmIiZ BIF Z2HBE L ME L, HHEfREE b L
T TV PABEEIIE L.

PAIL-1#l% 2, PAI-1 ELISA kit (Monozyme,H grshol,
Denmark )2 /2. =4 707 —bekEa—F14 07
L%k, BEEFFEOImlIZMA, 4CTT—HB & PBSHBEWT
PR YA F LA ESIE LERT LML S ¢, PBS
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BEHETCHRER, DISUPNVT XLy -VPERTEY e R
B, BIRT 1ML SERE, EEE 100 15EL3SERIC
REMEIETE L TASM OREE% 50 140 L, 25T T 490nm
ORFEEREME A 4/ 1) — 4% —ER800012T2~35MHEIEL
AR

HiE L72u-PA, tPA, PALLOEIZER AW B o5 SR
EE1 gl OngHTHEDbLI.

6. REMREHGOREESLE
MEMBBILFN ) CEENT T4 BB, 4,.mT5H
OEFHOERLERL, YIva—F1 27254 F (R
L2 R CfE S/ IMUIIHESRERL, B5480C
DWTENEFNWPA, YOXF—¥HRTII2I 77077 F
N — FF1E (receptor for urokinase-type plasminogen
activator, w-PAR), t-PA, PAL-L!Z% ¥ 2 fRiEdi(bedt %17
oz, REMBICEREBIERLANL S ITES v -t F
YEILTTo . ETHUERES VLY (Mg, KR)
WKTI05M, 3EDOB/ST 74 % {To72%I12100% L% J —
W (M) 38, 0%y /) —), 0%y /7 — LVONEIZE
B2EDBEEITo/otk, KEKT 1 HMFARKSE LBKE
7z, PBS (pH7.2) (HZKBEE, HE) CBL, 01% LY 7>
BW® [ MU 722 (Sigma) 10mg, 3BIEH LS o (GIAHEZE)
10mg, 0.05M Tris-HCl ## ¥ (pH7.6) 10ml] 3045 -RiE L,
FEOBIEL T o7z, 3% \BERLAEINPBS (2 T155 MAE M
RVFAF LY —-EOTTyF 2 FE2T, HKRIZTI09ME
BLEBYVIMETVTIY (F3 - Vv, T 2T10
SEIERRMRIED T O v &2 F2{To7:. —Kk¥FEiEFh®
hitu-PABLIE, $Lu-PAR#LIE, #t-PAHLIK, HLPAL-1#ifE
(American diagnostica inc., Greenwich, USA) % PBSI2T, X
200, x50, X40, X204=AHML, 4 CTT—HRRIS S 47
PBSIZ TS5/, 3EE L%, U4 F BRIy AL A
J7aTN)XERE (53 - Proky), EAFoEEEY T
FAL2 707 XKL (Fa - Y rv8r) 2300 HER
KTRIS &4, PBSICT 55, 3EBE LAV &8
B#HANLTITESY (F3 - Vv8y) 2305MEEBICT
RIS &, PBSIZ TS5 M3 EME# L7z, LSABRISHK T4, M
EEE3, 3UT I /ANYFYY (FIGHE) 1CTHSAEREL,
KEKIZTIOFMFAABEL, T4V —~AT I+ 2T
MR ETo 2%, T8 /-, ¥ LUz CBK, BRET
VEA L7

. #EteEavnsg

7 MEHAEIRBOMUEBIIFHE L ERBETRL,
7 A —YiEM, uPA, tPA, PALlEOHEMEIIEHELE
ERECRLL. HEEREICIE, 28O LEIZI1E Mann-
Whitney #5E %, 3 BELL LD 121 Kruskal- Wallis #: 58 4 F v
2. B, P<005% boCTHEL L7

159 #

1. XEMRERR O REBRAVRE

1. 7 v MERREIREOREMZEL (K2)

NERERO T » b ABIREOFHEIZ 1.18 +0.12mm
m=%)f%ot.EE&EK@%?w%TM&ﬁ%Lwi
0.12mm 7 & HEFEAL T B (1 BERI%E) 12 1.78 £ 0.42mm (n=11)
ERBIREAHEIE L7241 B TR 150mm =2) &7 1
TOBITWIREE(LE T D h o 12,

g

g

g 3

£

.U

§

§z

5

g

g = —3

K 1 2 J
01 3 5 7 9y 1 14

- Days

Fig.2. Diameter of rat aortas before and after treatments: <,
physiologic saline; @, thioglycolate plus urokinase-type
plasminogen activator; 4, thioglycolate plus tissue-type
plasminogen activator;O, thioglycolate plus plasmin. Data are
X+ SEM.

FEFTZI)IL—-bERT v, TIRAIVERTY M, u—
PABER T v b, t—PA#EH I v b, ¥+ 7Y — Mt —
PABH 7 v M CIXEHATKERT v + L ARORSE 14H %
FHREIRE 1.35 + 0.35mm) TH Y, HEME{L EDOL»
27,

FATZNAL—MOITIRIVERT Y PTCRBERETERD
REREZEEREKERT v P e ABOEEYFL,
# < TR (FHKREIRES.18+0.33mm) FTIRIZ—EDOEE
TREMRIZIFR L. THBRIUEIIRB L 2 BT (L 80
7z (14 B P KEIIR{E 3.34 £ 0.26mm).

FAZ) AL — FwPAER T v P TRERETEICEE
LZRBIREIL, MoWBREE(LERO L2 - 128 L BRI
SHETTHEL» ISR LAY SHZICITEEEICE L (FY
RERZE1.75+ 0.18mm), 90 % (B RBRFE2.54 +
0.20mm) ETC—EOBRBETIRE ST 2. IBLBIIEL 22
PEERIZFRD 2 0 o 72 (14 B P RBIIR{E 2.52 + 0.24mm).

2. 7 MEEKBIARE OB RS

HE#EBIUEVG BTV, T v MNESAERE:+ %
FEMECTHRE LA (N3). £EKAEKERT v T, HE
RETIEIARBREI TN IBEOBKBLELELTHY,
AROFEEIEb T2 cmgofdEbBosni, 452
L= M7 I A3 LiliT v P TIRIABICERBE I SERE
DREPSH Y, BWHREOWEI RSO N, 7THE TIIHE
MAEILIEELL, LIDE TR EALEE LESRO A E{LLT:
BUBEOONL, FF7Y 20—+ wPAERT v FTIR
FAT)AV-IMTTAIVERT v b ERRORRYED
LI7A, FOTTAFUWBEIIBRECH-7-, F4+27)aL
—MERTv N, TTAIVERT Y M, wPABEFRT v b, t-
PAERT v b, #4270 ab— MINtPAMRT v b Cld4eHE
RIEKHER T v M L FAHONBIEE & £ EMRIZEEEIEED 7
A, PEEMEREOHBHIED 2 b o 7.

3. v MEEKBIRBMAYS F, -2 RAF 50
88— 2 OME

HBEBEEZEVYC, ¥9F Vv HFAETT 74 —%HifTL7:
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(4). EFT v b KEBIRMAALTIZ292kDa, 72kDa, 66kDa,
60kDa D ¥ 5 F > S RFEME T ROz, 66kDad /Sy FIdRHIE
L BETHY, 72kDad/Ny FIZF0 1 /4 BEOHE /N
FTHD, 60kDa, 92kDad Ny FIFBL WSy FTHo
7z,

KERERR L RO FF 7Y ab—MI7T A3 VBRI
v b, FArY)aL—MNu—PAERT v}, BLUWEE
LCF+7)al— MERS v b OEERKEIIREE O EBRETR
FRMEBEHFAES T 71— 2T LA. FAH7)aL—}
MTIAIVERT Y PTIH3I~THZE—27I1I2&TONYF

DL/, 11AMRITBRE LY EET v L DTV
WTHo7:. F427) 3 — MIuwPAERT v b Tid92kDa
DN FIESHLVERLS~IBRE— 27 2RO 4 H TR
BLAPEET Y FEDEHLTLICBECLINVTH o172,
66kDa/y > FiZf@p, EET Y P LD bTHICiEr o7,
60kDa®/N > FiZ92kDa ® /8> F EIEIZR—DELTH o 7=,
FAZ)AL— MEFRT v P TES~58% E— 21250 Fo
BT DO 5N T T A3 U MuPAERT v MIEXTE
otz

- LIFAFIVHFAET T T4 —TIIETORITIZEALE

F

Fig.3. Histological results of representative specimens of rat aortas stained by elastica van Gieson’s method . Control (A) is a section
from rat aorta before perfusion. B represents a specimen of rat aorta 3 days after perfusion with thioglycolate plus plasmin. Numerous
cells infiltrate, and elastic lamellae are fragmented. After 7 days, elastic lamellae have become thin (C), and after 14 days, collagenous
tissues have replaced the lamellae (D).(E),(F) and (G) represent specimens from rat aortas perfused with thioglycolate plus urokinase-
type plasminogen activator: 3 days, 7 days, and 14 days after perfusion, respectively. Each section shows the same changes as that with

thioglycolate plus plasmin treatment. Bar=20 p.m
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Fig. 4. Gelatin zymography.Tissue homogenate from the aorta
of a rat treated with thioglycolate (A) shows gelatinolytic
activity in 66 kDa bands and weakly in 72 kDa bands from just
after treatment to 14 days after. The bands of 92 kDa and 60
kDa are seen weakly from 1 days to 9 days after treatment.
Tissue homogenates from the aorta of a rat treated with
thioglycolate plus plasmin (B), and thioglycolate plus
urokinase-type plasminogen activator (C) show increased
gelatinolytic activity in all bands throughout 14 days after the
treatments. Molecular weights of standards are indicated on
the left.
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Fig.5. Elastinolytic activity in the culture media of aortic

tissues of aneurysms and atherosclerotic occlusive disease,
measured by the substrate of succinyl-L-alanyl-L-alanyl-L-
alanine-p-nitroanilide. (A) Intimal tissues.(B)Medial
tissues. (C) Adventitial tissues. Each bar represents X+
SD.*p<0.05,**p<0.005,***p<0.001. AAA, abdominal aortic
aneurysm; ASO, arteriosclerosis obliterans.

Fig. 6. Gelatinolytic activities in the culture media of the aortic
tissues on zymography. Lanes A-D, abdominal aortic
aneurysm (diameter of aneurysm: A, 4.5 cm; B, 5.2 cm; C, 6.0
c¢m; D, 7.5 cm). Lane E, normal aorta obtained from autopsy.
Lane F-1, atherosclerotic occlusive disease. Molecular weights
of standards are indicated on the left. Gelatinolytic activity in
92 kDa band is increased in lanes A and B.
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Fig.7.  Amounts of urokinase-type plasminogen activator (u-
PA) (A), tissue-type plasminogen activator (t-PA) (B), and
plasminogen activator inhibitor (PAI-1) (C) secreted in the
culture media by the aortic tissues of abdominal aortic
aneurysms and atherosclerotic occlusive disease. These
proteins were measured by sandwich enzyme immunoassay.
AAA (<6 cm), abdominal aortic aneurysm with a diameter
smaller than 6 cm; AAA (>6 cm), abdominal aortic aneurysm
with a diameter larger than 6 cm; ASO, arteriosclerosis
obliterans. Each bar represents X = SD.*p<0.05,**p<0.001.
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Fig.8. Light micrograph of an abdominal aorta with aneurysmal dilatation, (AYHematoxylin eosin stain, (B)Immunostain for urokinase-
type plasminogen activator (u-PA), (C)Immunostain for uPA-receptor (UPAR), (D)Immunostain for tissue-type plasminogen activator (t

PA), (E)Immunostain for plasminogen activator inhibitor (PAL-1). Thickness of medial wall is decreased. u-PA, t-PA and PAI-1 are
localized in the foam cells, spindle cells, and round cells in the wall. Bar=50 zm
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Fig.9. Light micrograph of an abdominal aorta with atherosclerotic occlusive disease, (A)Hematoxylin eosin stain, (B)Immunostain for
urokinase-type plasminogen activator (u-PA), (C)Immunostain for uPA-receptor(uPAR), (D)Immunostain for tissue-type plasminogen

activator (+-PA), (E)Immunostain for plasminogen activator inhibitor (PAI-1). Thickness of medial wall is relatively preserved. u-PA, tPA
and PAI-1 are localized in the foam cells, spindle cells, and round cells in the wall. Bar=50 ;.m
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Abstract

Destruction of the extracellular matrix of the aortic wall decreases the wall tensile strength and eventually results in
aneurysm formation. The fibrinolytic system degrades the extracellular matrix both directly and. indirectly by activation of
latent matrix metalloproteinases (MMP). The role of local fibrinolytic activity in aneurysm formation in aortas is examined
here. In the experimental study abdominal aortic aneurysms were produced in rats, and the aortic walls were investigated both
histochemically and zymographically. In the clinical study, resected specimens from surgery for abdominal aortic aneurysms
or aorto-iliac occlusive disease were investigated for elastinolytic activity, amounts of u-PA, t-PA, and PAI-1,
zymographically, and immunohistochemically. The experimental study revealed that thioglycolate plus plasmin or
thioglycolate plus urokinase-type plasminogen activator (uPA) enlarged the infused abdominala aortae (by 3.34 mm and 2.52
mm at 14 days after preparation, respectively), but plasmin alone, or thioglycolate plus tissue-type plasminogen activator
(tPA) did not cause aneurysm formation in the infused aortae (only 1.35 mm at 14 days after preparation). The aneurysmal
wall showed destruction of the medial elastins and decrease of medial thickness in microscopic examination. Gelatin
zymography using homogenated aortic tissues from the aneurysms showed gelatinolytic activities in the 92 kDa band, 72 kDa
band, 66 kDa band, and 60 kDa band. The first band was matrix metalloproteinase (MMP) -9, and the other three were MMP-
2. In the clinical study, measurements of elastase activity in the aortic tissue culture media indicated levels that were
significantly higher in the samples from aneurysms with small diameters (<6 c¢m) than in those from aneurysms with large
diameters (>6 cm), or in those from occlusive aortas. Amounts of uPA in the culture media of the aortic medial wall from
aneurysms with small diameters(<6 cm) were significantly higher than those from aneurysms with large diameters (>6 cm) or
those from occlusive aortas (220.5ng/g vs 160.3ng/g and 187.7ng/g). No differences were noted between small and large
aneurysms in the values for tPA and PAI-1. Under immunocytochemical analysis, uPA, uPA receptors and tPA were found to
be present in foam cells, fusiform cells, and round cells at atheromatous intima of the aorta. A test for PAL-1 was weakly
positive in a few cells of the intima. Fusiform cells in the media of the aorta were stained for uPA, uPA receptors and tPA.
The fusiform cells in the media were weakly stained for PAI-1. These results suggest that uPA plays an important role in
aneurysm formation, via activation of MMPs and elastin degradation.



