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TIGRAI) =TT FNR=5—-BIV
T DZEFEDOFEB DR

RIRKAEHEEBHE SR HEE (E1E VLS FHID)
NooK W F

AN\

THBREIZEL LTREBROFAREIZLDHELRICE o THRESBIICIRE 2 LAERETH 5. THEY
PRBIZBWT M) vy R XA 507054 » 77—+ (matrix metalloproteinases, MMP) & #D{EMA(L%4TH v 2 ¥ — R 7
FAI )= VT FN—¥ - (urokinase-type plasminogen activator, uPA) A7+ HREZRET2 BT, FHHFIZIFH
L 7B IRIE 7360 GEEDRBERFIR Fr (3 KR BIR AR ST 828, BARE85ME, KIRTEARIRZMOETES 2818) & 4 RMRIE#HIR 13 61
(KEIAR—TEEIAR S A 7S 2 FAHFRFICIRI L 2 FHIR D — &R 1348) 1oxd L, REMBILEMRE, ¥V FL v F A6 T v A
FHCIBEELEREONERTo /2. BIEEOLEEMBENBREIIBWT, FRHMOMAIZ X 2hBEOIRES 5 VI3
DIz L BIREALE, BEREOBREOMAERHR, ETORANMNE SN, AEASILFRELEAOMKE, MMP-2IXIERI
%, BIREL D ICABOMENEMEE, PREOTEHME, SEOLB I CEREMITTED S, MMPYIZEIRE O PEDOTFE
AR BB S b7z, uPA L uPA Lt 7% — (uPA receptor, uPAR) |3 #lkIE @ I O T i - F 2L fa
AR L NTzAY, MMPO BB L — B LA WIEEd S h o7, MMP9, uPA, uPARDEARIZHE T 5 REEtEio
FEE LB L5, MMP-OIZEFIRERBIET (714 %) BEFHIR (154%) LR L THFERICHETE» 72 (p<0.01).
uPA [ ZEHIRJE R BAETER (7.14 %) TEEREUIN T A R EHEEEROE &/ RER 62.2%) LIEH (36.5%) B L CHEICE
Moz d (p<0.01), EEFIR (154%) EOLBTIIEEZIBEON L o7, uPAR TOERIZHT 5 G tE G AR O
EII IR BUELS (14.6%), L8 (11.8%), EREE (3.57%), IEHEHIR (7.69%) CHEMICEEZIRDONLhoT B
#LE T o 2 uPADEE TIIRRA SRR ZE381.4 £ 3015 ng/g &M, HWE266.5+217.7 ng/g &H, LHEI#207.2+
138.1 ng/g &\, IEHRIRIERHIREE 135.9 £ 93.4 ng/g ZH T, KRRAHIREEE L EFHRRIEFIREIZp <0.05 THEEHIF
O bz, uPAD ML R EFIRE L 1.13 £ 1.10 ng/ml, % AT1.50+0.66 ng/ml THEEIIZED b Lo/ Mk
DGR S TREIRETIE, MMP9, uPADSFIROTERHMLD HEA SN, BIRBOTBEERICHS LTn2b0LE2
LRz TabLEIRNELFICKE L TPIROEEHHIREGES~ Y v 7 AMEDE L S5 ZORICMMP9, uPAXE
HEEN, BEOEMBEN B TIIHEREORIE L BOEMLE L 25T b 0L EZ LN, MMP9 & uPADEAMIEAW, ¥
Ld—H L2V OBl ofil sz oh, BIRE TSI L 0 RREIR BSOS EHIRE OB ik
B S, KIRIEHIRBEEEEO uPADSEHIRBE OO MMPOIZ/ER L THFRZEMIL L, BRn~ b)) v 2 AR E L
TOEERMERIEE -3 eEZ LR

Key words varicose veins, matrix metalloproteinases, urokinase-type plasminogen activator

THEH IR S AT R OB B, REEH O HiE#HL By A 1E 2 187 L, 25 ORHE O Bg R Wi 5 A REREE O f
EIZL AEIRNED LR RCEIREO R VE SR L2 b % W, OWIREZ L5 L TwnaEEdnTwh, IS <
W, RIEEEIR 2 EORREDFEAE L, BN ANE LA IZHL MU 97 AEGHTERERONTE, =M v s AR
ENTREFRIBFANIEE E 2 LEBRTH LYY, — 07 4 » 7 -+ (matrix metalloproteinases, MMP) &, KN
BICMEREDIRF ET 2 DR FICPET, FRICHEETS DIFEAETRTOMM~ ) v 7 2 bR TS 5 2
BEVERME < B UL S OMIBaS~ M) v 7 ADEED IR & M EREL N, MR LM v FY, REREE

Y1145 A 11 HEM, FRI114E7 21 H2H

Abbreviations | DAB, 3,3-diaminobenzidine tetrahydrochloride; EVG, elastica van Gieson; LSAB, labelled
streptavidin biotin; MMP, matrix metalloproteinase; PA, plasminogen activator; PAI, plasminogen activator inhibitor;
TIMP, tissue inhibitors of metalloproteinase; uPA, urokinase-type plasminogen activator; uPAR, urokinase-type
plasminogen activator receptor
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KO Lo BER L LS EFSILRATORBNRESNT
Wwh, MMPOEHRILS AF LOBELR DL LTy O F+—
YRS I/ —4% 72 F~N—%— (urokinase-type
plasminogen activator, uPA) |24 2 —HE D KnAsdh 2909,
uPA I E D BEME ORI O RRER I EE LR 5
LTEETHAHY )Y, MMPLAKICESREETREETLZ L
PEHEINY, HRRECTHENLLES Y —ThsyuFs
—ERTGAI ) =TI FN=-F—L T ¥ — (uro-
kinase-type plasminogen activator receptor, uPAR) IZ#&& L,
TIAI) = rEFEBLLTTIRAI V2L &%, 75X
IVMMPY (5 FF—¥B, 22kDaN# a5 4+ —¥)
HRGBELEEILT A LS E o THED, S5 2
MMP-2 (5 FF—¥A, 72kDalVE 54+ —¥) DR
HHEERHFELCEM~ My s 2290705407 —¥F
(membrane-type matrix metalloproteinase, MT-MMP) A fi#k
FEESNTWE™O W L i EMREETEE SN T WA MMPR
uPATH 575, MERBETXKRBREICBVTMMP-INEES
PULRI A HiEH SN0, hICEET LAY/ 0T 7 — P
MMP-9 7" 53 L THMERHESCEKEONE I 5 — 4> 2 4iF
LRENRED P EZ BIET 2R, KBREOREEILERLA
BIRESMIRL, BABRINDL Z LA P IT% o705,
T/, EBRMIZ T AOKIEEIR & AREMIRICEE 2 02 LR
S5 L, MMP-2 3 & UNMMP-9 A PUBBEAR & 4158144 8 BH 2
ZHTBIEFHEHLITENY, L LEREEICB T
UPA DY F BEFIRAE B O K IR ERAR BB ER O MARESESRHE DI B
WTHINLTWS Z EFMES R TVEOLTT, FREIRE
& MMP, uPA®DBHEIZ DOV THREABIZRE L2 CIZ RS2
bz,

A TIE TREIRBICBIT 2 MMP-2, MMP-9, uPA,
uPAR DR TE & RIEMMEFENIHEIT L, MsrE b X om
FP~OUPAD TR FRE LIRS L7,

WHRELUHE

I. BSRR/EER & 3 FRR¥ARIREEARAE, & & UMIBEDIRI

R B L UBEBRIC B TTREBRBEA Y v €Y 7
URTERIRIR AT DB L 72 KARTE IR O SRS & 2 B B
W L ORIRIE A AL L LAz, T IR IR 9 5 043 BB 2 23
TESOPIDFF 7361 T, ERHIT25MH 5 8258, THI353.28C
btz TRIERE O RES0Y 548 I3 IRAE Bk (saphenous
type) 2R (segmental type) T, [ By T AERE M
Ty I 220 L 4OEFEFRE L7z, BEITA M 201
W TdH 0, SOBREAR A OB AR AE 30k BLEE 56 82 1,
IR 851, RRTEMHIR ERAMIM28 M Th -7z, WEE LT,
HFHIBIT B REIR—EBIR S 1 S AOBIZZ S 7 P ELT
FRIL 72 KIREHIR O SRS OBIRA 13+ A7, EE
BB, WHESBIOEI36IT, EEIX59MH 5 745, F
HII6BIMTH o7z, FRILL 7 IR M LR % BT T L
enERELL, 9 B TIEIRIEES] 3560 & IF % KR 7E MR 136114
—EeREAICH, BY O, BLPERICHAVWE o7
SEFIOBIRA RN~ YEERIZI, 63 FAMBEE L7kt

774 ALz, NT T YPKFIEHESRf, T AFh -
7 v ¥—)  (elastica van Gieson, EVG) 4«3 X OV SriE e
ATV, FBEMBAICEE L. 2, TREIREE 20
Bl & ) REAZRIEREC I EIR & U BRI & 4TV, 3000 rpm T 104

&

MELOHELEONMEE —80CTIRE L. WREe
BRI 74715608 L, FEICIRML, M¥EZREL .
I. ssRRERMBAEO BRI LS 4R

RBEGIE, FRNVFZAINLTNTFEIv-EFF
(labelled streptavidin biotin, LSAB) #:12TiTo/z. /857 1 »
URZz®R L r—7Na— VRTINS 7 4~ L, KEKT
2OBBEIER, 3B ABILAREMAI NI YA, v TSR YT AR
& PBS (pH 7.4) (HAHE, HF) C1508EL, NEME L
FTFRIY—ETOy 7 EfFo ok, WAIZTI00MESE L.
TIYMETNT I (Fa - Yy, FED) 2T 105 Ik
BHRICO 7Oy v V%707, —kiiEid~Y 2BHEE )
ru—+iie P MMP2HiiE (BELERTE, 1), vV 2
BRE/ 70—tk N MMPOHIE (B35 T%) % PBS
WKTERZEN100 AR L TRIRT IRMKE 2 ¢7. PBS
VTS, 3EEEE L2, YAF OB~ AL LSS
07y YFREB LIPS F OB YA L 0T
VY YEREUE (5T Droty) ORAHE, 200 HERIC
THRIE&E 7z, PBSIZTS55M, SEEHRLALETF LY —F
BHANLTITED Y (Fa - Dv3) %, 205 EERIC
THEE &, E5I1CPBSIZT543E®EE L2, LSABKE
KT, NEEE3, 3V7 3/ XrFY 2 (3,3diminobenzidine
tetrahydrochloride, DAB) (FIYGHEEE, KBK) 130mg% 150mo
PBSIZIEMR L, 30 4 £ D34 % BEELARFARZME THE! 2
T, MMP-213# 34, MMP-9i3# 94 M%sE L, Kk
TI03MEARKBEL, ¥4 ¥ =T bF T ) V2 THHEE
BT, =% /-0, 2L THAK, SEETOEHA
L7

% BuPA, uPARSBELREGIIARESVETFL F—F7ay
TEAAIEMIC, UTOLEBY IZHEORIEZT -7, uPARR
0.02% b)) 7 W | M) 7Y~ (Sigma, St. Louis USA) 2 mg
EIRAE AV Ty o (FIEAE) 2mg% 10ml PBS 2R 12104
MR L, MARTIOHMEEHES0 WA 709 T — 73
AT OBRIE AT - 72, uPARIZS00 W4 70y z—7
MLPEA 3EAT - 7k, 0.02% F 1) 7Y UIBHIZI09 MR LD
LHAKTI0GEEE L. #RERORIEOD L 3% BEE (LK
FMPBSIZ154- MR L, WRMARLVF XL ¥—ETay 2 %
fTolth, WAKIZTIOHMRELZ., Y oET7T L7 3 212
T MEBERNEIED 73 v % ¥ 5 %5 o 72, —kbilkiz,
FRENTTRAE) 70— FVHuPAHIK, ~v A€/, 70—
F L HLuPARFUIA (American diagnostica inc., Greenwich, USA)
Z, PBSIZT1006%, 50512 A ML, 4 CT—MIG S 7
PBSIZ TS5, MRS LAz, i+ Ei#lfivy 24 4
a7y s YEFREB LY S F SHERI 4L Y
7))y YFHAEOREGHRE, 200 MRRICTRIEEE,
PBSIZCS540 M, SHIMEEL, ~VAFL &y —LEHA LT
FTET V%, 2090MEBRIZTRIG S, & 5I12PBSIZT54
I3 [E e L7z, LSABIGH T#, DABIZTH5DMIEEL
KREAKIZTLOFMAKREL, A=A FF2) 2T
WPt BT o725, T¥ =N, FIUCTHK, Bk
TFVEAL 7.

. EBiRiEERiAROEE

I TH LN RIRTEHAR RS, KRRAEFIREEEE, Bk
FEEERLG S & O REFRAATE IR & T h 2R A 1 X
IXTmiZHEEI L, E0MBA 15ME1%=1) G, A}
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VIhTA LY, TyRTUIUB, 02% LAV E I L EH
RPMI 1640 53 (Gibco, New York, USA) 2 mé 52T 37 C 24 B5 4
BLA., BBEREEREZIC02%TSEF MUy A% L,
10000 rpm TS MR LML TV, EFEFHRILI=ZF 2
THIC—80CTHRAFLA. B IRIBLI=F2—-TR
12— 80 CTHHRMRAF L.

V. BikEREQENRE
~ Lijnen 5®OFEHEIZ Lz, 150 mMIE(LTF F )7 4 (oo
HWE), 1RV AFLFLY 10) A 72F VT2V T—F
A (Triton X-100) (FIX#EE), 0.1% SDS FIHAE), 0.5%F
¥ a— VBEF MY T A (FGHEE), 02% 7 L F U
& (FIEHEZE) &6 10mM BB T b ) 7 20 (FOYRHEEe) % RAIL,
EQMH ARETE H 7.2) 2ER L7z, BHWHIn 2% ICE
WEEEBOA oI = F 2 - THICEAL, +HCERLED
% 10000 rpm T 5 5 & L8R T\ LIERHIL, €71 550
T4 70TV = ) =F— (BENSNfF - FKES ) -X, B
) zAV5S nmOERTREE L LEAEFEL L.

V. HSEEREPS S UTMERD uPAFBEORE

BEELEROUWPARY Y FA v F A 27 7 v EIITES
L7z, % v } i TintElize® uPA ( Biopool AB, Umes, Sweden) %
vz, Fofie buPA £/ 70— F ViESEEL< 4
707V — D% vz, PBSEDTA-Tween 20 #i% 100 1 ¢
TOEAL, 17HMBERELRERTo70b, #EEELS0 .
(FOEALEY LC2HEEBRELLFORESE, XIIN
WAF T - EERVFH L P PARBEE Y 2 VIZ50 0 ¢ F
OEMLIBMEBEL/-ObL, &7 2% PBSEDTA Tween 20
WE30pu ¢ TOL4EBEALTHELLE, AV F—722L
¥ 7 % ¥ (ortho-phenylenediamine) & 0.15 %88k KEAK2
MEMA/=bDREY 2 2200 1 ¢ TOIEAL, 305 RIHEAT
TEZLREGSE. 3IMOBE FIAME) £ &7 2 VI250 7
(FTOEALTIOAMBRICEE RIS ELSE-%, 57
V55074 707 Lb— P —&—% B\, 492 nm OER TR
Rt L, EElEr O X IR ELEPOPARELEH L
2. BISE L uPADBIERICHVEERERELghho
EBmg/gEA)TRLE. ZRMBEPOUPADRIIFEICESR
LTng/méTEL.

W. #EtFaviast

WEBIFHE+FEERECTRL, FTHMIIBIT2FYHED
1813 Mann-Whitney BRE % FV, ERESSRiELrb->TH
Bl £7:88MICB1T 5 FHED HLEE Kruskal- Wallis
RELFY, BRESHERBEL Do THEL L. &BIIBY
PREROBEIL yMELRAY, BRESRRFELL-TH
BELir.
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I. e3Fmssnss

HE %5 Clf, E%AMRAEBIREES LB L T BROKR
ERIRBED, ARESREMSE, BREECS TREL
MO 2L ZHEOE, &5\ IEHAC L 5 EELI A
LA, FRHEMBOEFIOLNIRDSRT, — IR
HHENSH LEEICIZIZBROETIAR 5 hiz (D14,B,C D).
BRE +5 108 LRSS s SR L 2 FEL, 20
DBRAEOHEDOE S #EM L2 E 25, PEEELREHT
13488 + 188 sm EESD, n=82), HEEHTIL396+£152 4 m

(n=285), ZHEHMTIL360L121 ;. m (n=28), EEKKES
IRTII3I5+£668  m(=13) Thh, REWETEKRER
R, REHEEMEH, RERLEROMTEERE (Fheh
p<0.01) #RHHRN, FTLEHE LEHROMICLFER
(<0.05 2D 5N (F2A).

LA LEEICZIES2 &R 6N, F—ERNTHEORE
o LEERIREL Tz, FOFEORKELENED
EEWELLEZS, REKTIISNA2705 m, BEHTI
57.3+£55.2 um, BRIEESTIZ31.8+53.2 um, FEHEKAMKER
IRTIX38.1 2395  mTHEBLEEMTFTHOMICEEE p<
0.01) B b, REMEGHMHE, REHEERAKE
BIRMICIAEZEAONT, BOESPFH—ERHTIESD
EVBHLEMPRZFTENLDOD, FOIELDEIITH TR
Lehotz (2B).

BB IOT7 7 VRFFEL EOREMBOBMEE, R
PHBEIZRRD L NI TR THY, MEICIHEEAER
OoNLhol. BIRBEOPEIIHE C BEHRELIZEALYE
T, SMRIEERET S OIEIT RN S hd, P
ERENEERTE L AL TIR RV E b Sh o7, EVG
Fe & TIRIERARERIRRED, #IREESAKESRIRRES,
JEBEETER L LB L TRRARIE BE O P B T B M A D B oD TR
PRON, ZOETOFEIEER KREHRREE, HREE
BIRREHIRRFE, REHMEEMAEIN L~ &k T
FIOAZHEC LD ICETL TV 225, SIREBRTIIETICEN
PELEOCHEZ#ENTIEW 22 o7 (M1E, F, G, H). #%IREE
Bk & X R DHESERESRE LIV AL W LR LRORE
BIBEICL o7, EFHFROENIIEOILIREIZE L
ToHBRENELORLEEZ SR/,

I. BIREEEICELT 5 MMP-2, MMP-9, uPA, uPAR®

REHM LR BE

MMP-2, MMP-9, uPA, uPARDGjEZ= a4 MK, &,
HIEE 4~ DM ED 2BHEROEETEML:. BHE
BEEREFNA0EORET T, 1ERIZOERLBEMAD
ZLROND IREFROMIL & HHEMBMERA, SERY
TPHEEVER L (KD, FEFTOFEIZST 2 MMPY
DOEMIEIC SO BB OS &% REE LI ER gL
ETHBT AL, KKESRREBE TI2259+56% & +SD,
n=282), RIRFEFIREMEIMTIE251£54% (n=28), #Ik
BEETIZ245246% (n=85) T, EFRREHRNSI +
41% n=13) LOMIZIZFRFREEZ (p<0.05) HEH 5
n7z. uPA, wPAROEHAFIIHED 2BuMBE O &3 %
HOBMTEEZRED LN D o1

MMP-2 (2 IEEREFIREES L UF, BIREER O KILERKR
R, TR, HIEEL LIIAEOMEREEN, R
DFEFHAR, SHROBHEFHILOLZE 2100 %O FE 2T
NTOFEFRIZEOHLN (K3A), EREEERIINTI24EHE
BER ERPIECOREBERMITEE LER) O8&ItE
FHIREHREMCHEEERTEO S e o2, MMP-SIi#
IREEFI O RIRERIRFIES, RS, BREEOPEDTF
AR & RIS R AR S L7 (H3B).

MMP-9 OERFEE T T 5§ BB EEROS A1 BHIRE
FEFITIZRERS5.4%, HH424%, RMEIH714% (H44)
Th ) BEBEEROMICIIFEZIRO o228 &
M RES, BE LB L CEEICkEREEROE &
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Fig. 1. Light micrographic findings of a varicose venous wall with dilation. All vessels are cut in longitudinal sections. (A) Greater
saphenous vein with varicose veins at the groin. HE stain. (B) Varicose vein. HE stain. (C) Greater saphenous vein with varicose veins
at the ankle. HE stain. (D) Greater saphenous vein in control. HE stain. (E) Greater saphenous vein with varicose veins at the groin.
Elastica van Gieson stain. (F) Varicose vein. Elastica van Gieson stain. (G) Greater saphenous vein with varicose veins at the ankle.
Elastica van Gieson stain. (H) Greater saphenous vein in control. Elastica van Gieson stain. M, tunica media. < IEM, internal elastic
membrane; +-EEM, external elastic membrane. Original magnification, X 25. Arrows indicate the fragmentation of elastic fiber. Scale
bar indicates 200 s m. ’
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Fig.2.  (A) Thickness of the tunica media. GSV groin, greater saphenous vein at the groin; GSV ankle, greater saphenous vein at the
ankle; VV, varicose vein; CR, control. Each bar represents ¥ +SD. *p<0.05, **p<0.01. (B) Difference in the thickness of the tunica
media in the same sample. GSV groin, greater saphenous vein at the groin; GSV ankle, greater saphenous vein at the ankle; VV, varicose
vein; CR, control. Each bar represents X + SD. *p<0.01.

Fig.3. Immunohistochemical staining of varicose .venous wall for MMP-2 (A), MMP-9 (B), uPA (C), uPAR (D). MMP-2 was localized in
the cells in all layers of the wall, whereas MMP-9 was localized on the surface of smooth muscle cells in the tunica media. uPA and uPAR
were localized on the surface of smooth muscle cells in the tunica media. Original magnification, X 33, Scale bar indicates 200 zcm.
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Bhol (p<0.01). EHKKESERD PRICEEBEIRD S
NEHFOLEEREEEOEEAIII54%THD, BIREBEED
KSR EEHREOBMIIFEEEVROL N (p<0.01).
MMP-9 i BB & MMP-9# B R MROMIZIZPRERDOE S 2
ITHEER IS S5 R, MMP9 2 M T H 5 EFIANFICF
EORES 5 NIEENEL OMNIEE R TnE EIFWwid
Pol: (H548). T, FEOBRAELRPMEOEIIDOVTY,
g BUBEOMICEEEIIR SN, MMP-ORBEAEFIA
INHPEOESIIESD2ENFTELTVRB LIV Do 7 (T
5B).

uPA I MMP-9 L BI#ICHEOFEHMRIc R EEIRO 5
iz (M30). Ml ED2BEARKOESOEKTE
FEMELON R oolze, BEREEEIINT B EERED
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Fig.4. Ratio of the positively stained samples over all samples.
(A) MMP-9. (B) uPA. (C) uPAR. GSV groin, greater
saphenous vein at the groin; GSV ankle, greater saphenous
vein at the ankle; VV, varicose vein; CR, control. *p<0.01.

[

FETOLRBERALD, wWPADOREEBEREKOEEILHIR
BEFI TREHR62.2%, HEH36.5%, REHET.14%, EHK
REFIREEL154% T, BHERORKEETEEREOSGIIR
EH L EROF S LB L TERIIES (p<0.01), EHEH
CEBARRERR:OBMIDEFEZRIRDON L2272 (B
4B).

uPAR b FI#IZ PO H MBI I R EEIRO LN (®
3D). uPALREIRIC, MBS 2BEMBROE SO
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Fig.5. (A) Thickness of the tunica media. GSV groin, greater
saphenous vein at the groin; GSV ankle, greater saphenous
vein at the ankle; VV, varicose vein; CR, control. Gray bar,
group of samples positively stained for MMP-9 (n=87); White
bar, group of samples negatively stained for MMP-9 (n=121).
Each bar representsX =+ SD. (B) Difference in the thickness
of the tunica media in the same immunostained sample, GSV
groin, greater saphenous vein at the groin; GSV ankle, greater
saphenous vein at the ankle; VV, varicose vein; CR, control.
Gray bar, group of samples positively stained for MMP-9
(n=87); White bar, group of samples negatively stained for
MMP-9 (n=121). Each bar representsX =+ SD.
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BTHEEEFBON LD 07720, BARESHFIIHT 5 BiHE
FROENEGTORBE AR H, uPARDGEAGEEERH O
AL EEIRIBAE S T HAEER 14.6 %, MEB11.8%, RRIEIEE3.57%,
FERRIESIREIZT69% TENENEFEEIROON Lo

7z (BH40).

MMP-QIZHEDFEFHMIL L W EESNTWE Z EHFHL
B o 727, MMPOBABEARIZ BV TuPA & uPAR AL ICFE
HTHBERT, BIEEFARKAHIRRERCOH, BT

Table 1. Tissue localization of MMP, uPA and uPAR

Ratio (x==SD, %) of immunopositive cells

Lesion La\;[y;xl'lof
MMP-2 MMP-9 uPA uPAR
GSV groin Intima 100 0 0 0
Media 100 259+5.61* 3.09%0.35 0.35%0.15
Adventia 100 0 0 0
vV Intima 100 0 0 0
© Media 100 252+542%* 2.00£0.42 0.38+0.15
Adventia 100 0 0 0
GSV ankle Intima 100 0 0 0
Media 100 24.5+4.62* 1.17+0.78 0.16%0.16
Adventia 100 0 0 0
CR Intima 100 0 0 0
Media 100 8.90x4.10 2.66£1.57 0.31%£0.20
Adventia 100 0 0 0

MMP, matrix metalloproteinases; uPA, urokinase-type plasminogen activator; uPAR, urokinase-type
plasminogen activator receptor; GSV groin, greator
varicose vein; GSV ankle, greator saphenous vein w
vs. control.

uPA(+) uPAR(+H)

al(-) 21

MMP-9(+)

19

all(=) 10
Fig. 6.

saphenous vein with varicose veins at the groin; VV,
ith varicose veins at the ankle; CR, control. *p<0.05,

MMP-9(+)

27

0

uPA(+H) uPAR(H

al(=) 27

MMP-9(+)

uPA(+) uPAR(+)

Al 6

Number of the positively stained samples for MMP-9, uPA, uPAR. (A) GSV groin. (B) VV. (C) GSV ankle. (D) Control.
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Concentration of uPA in the culture media
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GSV groin GSV ankle CR

Fig.7. Concentration of uPA in the culture media of the
venous tissue with varicose veins. GSV groin, greater
saphenous vein at the groin; GSV ankle, greater saphenous
vein at the ankle; VV, varicose vein; CR, control. Each bar
represents X =+ SD. *p<0.05.
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SD.
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Matrix Metalloproteinase-2, Matrix Metalloproteinase-9 and Urokinase-type Plasminogen Activator in Varicose
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Abstract

The main characteristic of a varicose vein is local dilatation due to high venous pressure caused by valvular incompetence
of the saphenous vein. To evaluate the roles of matrix metalloproteinases (MMP) and urokinase-type plasminogen activator
(uPA) in varicose veins, immunohistochemical staining and enzyme-linked immunosorbent assays were performed on samples
from 73 patients with leg varicose veins as follows: 82 greater saphenous veins at the groin (GSV groin), 28 greater saphenous
veins at the ankle (GSV ankle), 85 varicose veins (VV) and 13 venous tissues of normal greater saphenous veins at the groin
(Control, CR) obtained during coronary artery bypasses. Light microscopic observations of the venous walls showed
thickened or thinned tunica media, an increased or decreased number of smooth muscle cells, and degradation of elastic
lamellae. Immunohistochemically, the endothelial cells of the tunica intima, smooth muscle cells of the tunica media and
fibroblasts of the tunica adventitia were positive for MMP-2 in the GSV groin, GSV ankle, VV and CR. MMP-9 was
localized in the smooth muscle cells of the tunica media. uPA and uPAR were found to be positive in a different set of smooth
muscle cells of the tunica media to the MMP-9 positive cells. The number of MMP-9 positively stained samples in the GSV
groin (35.4 %), VV (42.4 %), and GSV ankle (71.4 %) groups was significantly higher than that in the CR (15.4 %) group
(p<0.01). The number of uPA positively stained samples in the GSV ankle (7.14 %) group was significantly lower than in
the GSV groin (62.2 %) and VV (36.5 %) groups, but was not significantly different from that in the CR (15.4 %) group.
There was no significant difference in the number of uPA receptor (uPAR) positively stained samples between the GSV groin
(14.6 %), VV (11.8 %), GSV ankle (3.57 %) and CR (7.69 %) groups. An enzyme-linked immunosorbent assay showed that
the amount of uPA in the culture of the GSV groin (381.4 & 301.5 ng/g protein) group was significantly higher than that in the
CR (135.9 + 93.4 ng/g protein) group (p < 0.05). There was no significant difference among the uPA levels at the GSV
groin, GSV ankle (207.2 £ 138.1 ng/g protein), or VV (266.5 & 217.7 ng/g protein). There was no significant difference
among uPA levels in the serum of varicose patients (1.13 = 1.10 ng/ml) and healthy controls (1.50 & 0.66 ng/ml). The results
of this study suggest that MMP-9 is expressed by smooth muscle cells, that uPA and uPAR are expressed by smooth muscle
cells in the varicose venous wall, and that these agents play an important role in the formation of varicose veins. Concerning
the remodeling process of the venous wall reacting to the increased pressure in vessels, MMP-9 may be produced in the
varicose venous wall, and may degrade elastic lamellae and other extracellular components of the venous wall. Production of
MMP-9 and uPA in different smooth muscle cells suggests that a paracrine control system is involved. uPA may be produced
by the tissues of the greater saphenous vein in the groine area, and flow downward due to valvular incompetence, activating
MMP-9 in the varicose vein tissues. Thus, MMPs and uPA may contribute to the formation of varicose veins.




