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Abstract

Ithasbeenmoreandmoreclearthatthe

plasminogenactivationsystem{mainlyincluding

uPA,uPAR,PAI-1andPAI-2)playsaveryim-

portantroleaggressivenessofcancerinrecent

decade_UsingimmunohistochemistryandEL-

ISA,weanalyzedtheexpressionofthesefour

eompanentsofthesystemincancerandno-ean-

certissuesof19casesforhepatocellularcarci-

noma.ThepositiveratesofuPA ,uPAR,PAI-1

andPAI-2forimmunohistochemicalstainingin

cancertissuesare78.9%,6$.4%,57.9%and

31.6%,respectively.Positivestainingmainlylo-

Catesincytoplasmofcancerandstromalcells

andappearsgranularpattern.Moreover ,the

strongstainingischieflyininvasivefront.No

specificstainingwasdetectedinnon-cancertis-

sues.InELISA,wefoundthattherearesignifi-

cantdifferencesbetweencancerandnon-cancer

tlssueslnconcentrat孟onofuPA,uPARandPAI-

1(P=0.0003,0.0041andO.0042,respective.

ly),butthereisnotsimilarsigttificantdiffer-

enceinPAI-2(P=09234).Theseresultssug一

gentthatuPA,uFARandPAI-1arerelatedto

invasionofHCC.ButPAI-2isdifferent,itmay

bearealinhibitorofplasminogenactivation.

KeywordsuFA,uPAR,PAI-1,PAI-2 ,hepa-

tocellularcarcinoma

INTRODUCTION

Themainmodelsofcancerprogressareinva-

sionandmetastasis.Intheprogress ,plasmi-

nogenactivationsystemplaysaimportantrole .

Ithasalreadybeendescribedinsamekindsof

cancer,suchasbreast,colonandlung

・an・er1)4).U・ ・kinase・typep1。 、min。9,n、 、tiv。.

for(uPA)isaserineproteaseproducedandre-

leasedbycancerandstromalcells5)6),Itcan

transformthezymogenplasminogenintotheac-

fiveproteinaseglasmintoaccumulatethebreak-

ingofbasementmembraneanddegradationof

extracellularmatrix(ECM)7)8).Soitcontributes

toinvasionandmetastasisofcancer.Thespeci-

ficreceptorofuPA(uPAR}isaimpOrtantpro-

telnoncellmembrane.Itcanbindandanchore
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uPAoncellsurfaceandenhanceplasmin

P・。d・cti・ng)1°).Andithasal・eadybeen・e・

portedtotakepartintheprocessofcancerin-

vasiontoECM11).Therearetwoinhibitorsto

plasminogenactivation,e.g.PAI-1andPAI-2,

mainly.PAI-1isregardedasaphysiologicalin-

h三bitorofthetwofor皿sofplasminogenactiva-

ti。n(uPAandtPA)12).Th・p・ssibl・mechani・m

isthatPA-J.protectextracellularmatrix(ECM)

f,。md・g・ad・ti・nユ3).B・ttherea・e・tillargu-

menuaboutfunctionofPAI-1.Someonere-

portedthathighexpressionofPAI-1incancer

tissuerelatetopoorprognosisofthepatients

andsuggestedthat1'AI-1isnotareal

inhibitor))14).PAI-2isseenasaninhibitorof

,ell。1、,uPA,9,n,・allyls)'6).lti・ ・ep・rt・dth・t

PAI-2caninhibituPAactivitytrulyinmalig-

nantcelllineandisassociatedwithgoodprog-

n。,i、in。 。mecance・p、ti・nts17)-19)、Allthese

indicatethatPAsystemhascloserelationto

cancer,especiailyininvasionandmetastasis.

Inourstudy,weevaluatedtheexpressionof

uPA,uPAR,PAI-1andPAI-2inhepatocellular

carcinoma.Weaimedtoresearchthecharacter-

isticofplasminogenactivationsysteminHCC.

MATERIALSANaMETHODS

Samples

Thereare19samplesofcancertissueand

14samplesofnon-cancertissueofhepatocellu-

larcarcinomainourstudyatall,including17

casesunderwentpartialhepatectomyand2

casesforautopsy.Amongthem18cases.are

ChineseandtherestisJapanese.Allsamples

arestoredinliquidnitrogenandthenin‐

80°Cfreezertilluse.

lmmunohistochemis#ry

ThemonoclonalantibodiesagainstuP.A,

uPAR,PAI・landPAI-2aregottenfromAmer・

icanDiagnosticaInc.(GreenwichCT,U.S.A.}.

Theproductnumbersoftheseantibodiesare

showninTable1.DAK4-LSABKit(DakoCo.

CA,U.S.A.)isusedinimmunohistochemical

stainingaccordingtotheinstructionsofmanu-

facturer.Thefrozenslidesareputintoacetone

for10mlnutes.Afterdryingandwashingwith

Tris-buffer,incubatingwithblockingsolution

andprimarymonoclonalantibodiesfor3Qand

60minutesinroomtemperature,respectively.

Theprimaryantibodiesarediluted54foldsin

dilutingsolutioninadvance.Thenwashwith

Tris-bufferandincubatewithlink-antibodyand

streptoavidininroomtemperature,also.

Visualizationareperformedwithaminoethyl-

carbazolechramagenplushydrogenperoxide.

Thesectionsarecounter・stainedwithhaema-

toxylineandmounted,Microscoplcexamlnatlons

areperformedbyThreeobservers.

ELISA

UsingEnzyme-LinkedirnmunosorbentAssay

(ELISA),wecheckedproteinlevelofuPA,

uPAR,PAI4andPAI・2incancerandnon-can-

certissuesofhepatocellularcarcinoma.ELISA

KitforuPA,PAI-1andPAI-2areobtained

fromBiopoolinc.(productnumbersare#

111120,#210221and#220220>.Tocheck

uPARexpression,weuseIMUBINDTotaluPAR

ELISAKit(product$$983,AmericanI}iagnosti-

caInc.GreenwichCT,U.S.A.).Firstly,protein

samplesarepreparedandcontentamountsare

measuredon280nm.Accordingtothemanu#ac-

turer'sinstructions,dilutedsamples,antibodies

andenzymeconjugatesareputintothewellsof

boardssequencelyandincubateinroomtemper-

ature.Withinthesesteps,washthewellswith

washbuffermorethan10times.Thenusesub-

stratesolutiontoappearthecolor.Thelaststep

istoreadtheabsorbanceatproperwavelength

timely.
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Statistics

Toeva1岨tetheresultsofELISA,t-testwas

usedandP-valuewascalculated.P-valueless

thanO.05wasconsideredsignificantdiffer-

ences.

Tablel.Productnumbersofantibodies

uPA uPAR

一

PAI-1 PAI-2

・ #3937 #3785 x$3750

Results

Immunohistochemistry

Allsamplesarestudiedimmunohistochemical-

ly.FositiveratesofuPA,uPAR,PAI-1andPAI-

2incancertissuesare7$.9%,68.4%,57.9%

and31..6%,respectively.(Table2.}Thereare

obviousdifferencesbetweenpositiveratesof

uPA,uPARandPAI-1andthatofPAI-2.No

specificstainingisobservedinnon-cancertis-

sues.Positivestaininglocatesincytoplasmof
/

cancerandstroma1cellspredominantlyand

appearsgranularpatten.Andstrongstaining

focusesonthefrontofinvasionandinfiltration

ofneoplasm,especiallyinuPA,uPARandPAI-

1.ThepositivestainingofPAI-2ismuchweak.

Table2.Positiveratesofimmunohistachemistry

(n=19)

uPA uPAR PAI-1 PAI-2

78.9
{15/19}

68.4%
{13/19)

57.9%
(1iii)

31,6%
tsii9)

ELISA

ThelevelsofproteinofuPA,uPAR,PAI-1

andPAI-2incancerandr匡on-cancertissuesare

measuredbyELISA.Therearesignificantdif-

ferencesbetweencancerandnan-cancertissues

inuPA,uPARuPARandPAI-1(P=0.0003,

0.004andO.0042,respectively).Buttobe

contrast,nosuchdifferenceappearsinPAI-2(P

=0 .9234).

discussion

Intheprocessofcancerdevelopment,direct

invasionisoneoftheimportantmannerthe

othersincludingdistantmetastasisandadjacent

lymphnodemetastasis).Thisprocesscanmake

themasslargertocausemanyseverecomplica-

tions,forexample,dysfunctionofprganSand

ruptureoftumor.Soitsmechanismmustbe

understood.Recently,manypaperswerepub-

lishedaboutdestructionofbasementmembrane

anddegradationofextracellularmatrix{ECM)

mediatedbyplasminogenactivationsystEmin

manykindsofcancer7)干20)。Butthereareless

dataaboutthisdatainhepatocellularcarcino-

ma.Inourstudy,weresearchtheexpression

androleofurakinaseplasminogenactivator,its

specificreceptorandinhibitors(PAI-1andFAI-

2)inHCCinitially,Ourimmunohistochemical

dataappearshighpositiveratesinuPA,uPAR

andPAI-1.Andthepositivestainingofthem

arestrongincancerandstromal.cells,especial-

lyininvasionfronts.Thesefindingssuggest

thatuPA,uPARandPAI-1playimportantrole

ininvasionofhepatocellnlarcarcinoma.The

uPAanduPARexpressionshavebeendemons-

tratedtocloselyrelatetocancerinvasionin

manypublishedpaper7)-11).Ourresultsconfirm

thecanclusian_ButaboutPAI-1,therearesome

agruments.SornereportsfindthatPAI-Xisa

poorprognosticmarkerinsomekindsof

1)14}21)
.Aboutthemechanismofthat,cancer

thereisahypothesis.BecausePAI-1isexpress-

edbystromalcellsincancertissue,soitcan

inhibitproteolyticactivityofuPAinsidemass

toprotecttumoritselffromself-protealysisaa)-zs)

ThatiswhyPAI-1contributestocancerinva-

lionandcausepoorprognosis.Ourdatasup-

portsthishypothesis.Inourstudy,thestaining

ofPAI-1isstrongincancerandstromalcells
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anditspositiveregionsarealmostsameas

thoseinuPAanduPAR.Suchdistributionof

PAI-1makesitsinhibitionagainstinternaluPA

activitymoreeffectivEly.Theothercon#irma-

tionisthatsomeonereportedthatco-expression

ofuPA,uPARandPAI-1isnecessaryforopti-

muminvasivenessofculturedlungcancer

cells24).Thereisobviousdifferencebetween

PAI-2andabovethreecomponentsofplasmi・

nogenactivationsystem.Itspositiverateincan-

certissueislowinourstudyandevenpositive,

stainingisweak(Fig_ID).Thisdataappears

lawexpressionofPAI-2inHCCtissue,con-

trastingwithhighexpressionofuPA,uPAR

andPAI-1.phisfindingindicatesthatPAI-2is

arealinhibitorofuPAactivity.Thepossible

mechanismisthathackofspecificinhibitorin

cancertissuecausetheincreaseofuPAactivity

andpromoteinvasionoftumor.Ithasalready

beenverifiedbymanypaperswhichreported

thatPAI-2caninhibituPAactivityincelllines

anditshighexpressionconcernwithfavorable

P,。gn。si,・fcancerp・ti・nt17)一'9・25)-27).Th・

mechanismofinhibitionmaybedecreaseofde-

gradationofextracellularmatrix(ECM)caused

byuPA27).Butitisnotrecognizedgenerally.

UsingELISA,weinvestigatetheprotein

levelsoftheseeornponentsofplasminogen

activationsystem.Therearesignificantdiffer-

encesbetweencancerandnan-cancertissuesin

uPA,uPARandPA.1-L,.ButinPAI-2,thereis

notsuchdifferenceexisted.Theseresultsindi-

CatehighexpressionofuPA,uPARandPAI-1

andlowexpressionofPAI-2inhepatocellular

carcinoma.Theycanconfirmourdataofim-

munostainingwholely.

Inconclusion,uPA,uPARandPAI-1appear

highexpressioninHCGtissuesandcontribute

toitsinvasion.Tobereverse,PAI-2exhibit

lowexpressionandbearealinhibitorofplas-

minogenactivationandtheninvasionofHCC.
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