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AbstrIaCt  

Effectormechanismsfora））ograftinJuryremainuncIear・）nthepresentstudy，WeVerifiedthe  
contributionofFasandFasligand（FasL）tocardiacal10graftrejectionbyutilizingtheFas－deficient  
桓rorFasしdeficientgIdmiceasthedonororrecipient・Cardiacmyocytespreparedfromnormal  
mice，butnotthose什om†prmice，COnStitutiveIyexpressedFasandweresusceptibTetoFasし  
mediatedlysis．Surviva10fcardiacaI10graftswassubstantia”ypro10ngedwhengIdor中rmice  
wereusedastherecipient．lncontrast，CardiacalIograftsfromゆrmicewerenormalIyrejected  
withoutadeLay，Histo10gtCalexaminationofthegraftsinthegIdor†prrecipientsdemonstrateda  
lessercelluIarinfiltrationandmuchmiIdermyocytedamage・Proliferativeresponseandcytotoxic  
Tlymphocyteinductionagainstthedonor－tyPeat10antigenswerenotimpairedinthegIdorJPr  
recipjents．TheseresuJtsjndicateasubstantialcontributionofFasLtocardiacaIIograftrejection，  
independentofFasinthegrafts・ThisraisesapossibilitythatFasLmaybemoregeneraLIy  
invoJvedintissuedamageassociatedwithvarjousdjseasesthanexpectedfromtheexpressionof  
Fasinthetargetorgans．  

lntroduction  

lthasbeengenerafJyagreedthatTcelfspJayacentralro［e  
inallograftreJeCtion．Extensivece‖uJarinfiltration，COnSisting  

OfCD4＋or cD8＋T ceHs and macrophages，is commonJy  

ObservedintheaJlografts underg01ng aCUte reJeCtion．How－  

eve「，the effector mechanisms thatlead to tissue damage  

andgraftdysfunction remainunc［ear．1thasbeensupposed  

thatcytotoxicTlymphocytes（CTL）playacriticaf ro）e since  
POtent alto－SPeC旧c CTL can be readily generated dunng  
rejection．RecentIy，tWO Predominant mechanisms for CTL  

CytOtOXicityhavebeenrevealed，thataremediatedbyperforin  

and granzymes stored in cytoplasmic granules or FasL 

expressedoactivatedCTL（1－4）・Perforinandgranzymes  
have been implicated in cardiac allograft rejection since 

expressionofthesem01ecutescoutdbedemonstratedinthe  

graftsundergoingrejection（5）・However・Schulzeta／・re 

． 

in perfo「in－deficient mice generated by gene targeting（6）・  

ThisformallyexcludedperforinasacruciaJeffectormoJecuJe  
incardiacaJ10graftreleCtion．0ntheotherhand，thehea「thas  

beenreportedtoexpressFasmRNA（7）buttheinvdvementof  
Fasanditsligand（FasL）incardiaca‖ograftrejection「emains  

to beverified．In this context．we examined the expression  

andfunctionofFasoncardiacmyocytesandtheinv01vement  

OfFasand FasLbyusmg Fas－deficient¢rorFasLdeficient  
g／dmiceasthedonororrecIPlent．Weobtainedinconsistent  

resuftsthatsurvivafofcardiacalIograftsvvaspr010ngedinthe  
FasL－deficientrecIPJentSbuttheFas－deficient釧ograftswere  
normaHyre」eCted．Themechanismapparentfydependenton  

FasLbutnotonFasjnthegraftisdiscussed．  

Methods   

M／ce  

Five－Week－OtdmaIeBALB／Cmice（H－2d）andC3H／He（C3H）  
＋／＋mice（H－2k）werepurchasedfromCharlesRiver（Atsugi，  
Japan）・Five－Week－OtdmaleC3H桝伸（（Pr）org／d匂／d（gId）  

miceandC57BL／6（B6）＋／＋orわrmice（H－2b）were 
． 

Obtained fromJackson Laboratory（Bar Harbor．ME），Were  

maintainedin our animalfac＝ties．Timed pregnant BALB／C  

andMRJPrmicevverepurchasedfromChartes River．  
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P／印∂伯ねnofc∂血／∂CmyOCyreS  

Fetalcardiac myocyteswere prepared asdesc「ibed previ－  

OuSly（8）with minormodifications・ln brief，the heartswere  

aseptica）Iyremoved from16－day－01d fetalmice，mincedin  

PBS and digested with O．05％trypsln－EDTA・Theisolated  

myocytes were washed and cutturedin DMEM contain［ng  
lO％FCSwithorwithout200∪／mlofmurineIFN－Y（Genzyme，  

Cambridge，MA）．After24h，the cells were subjected to  

immunofluorescenceandcytotoxicassay．   

／mmuno仇ノ○佗SCenCe  

Theculturedmyocyteswerecollectedbybrieftrypstnization  
andstainedwithphycoerythrin－IabeLedantトmouseFasmAb  
（Jo2）orFITC－1abeLedantトmouseICAMqlmAb（3E2），bothof  

WhichwereobtainedfromPharMingen（SanDiego－CA）．After  

washing with PBS．the cells were analyzed on a FACScan  
（BectonDickinson，SanJose，CA）anddatawereprocessed  

byusingtheCELLQuestprogram・   

P佗P∂帽打0nO戸川OUSe戸おL巾7Fおり摘∩ぶ怨c始∩始  

mFasL cDNA was prepared by RT・PCR from totalRNA  
Ofionomycin／PMA－aCtivated B6sp［een ceHs by using an  

otigonucleotidecorrespondingtothefirstsixcodonsasthe  
5′prlmerandthatcorrespondingtothelastsix codonsas  
the3′primer， 

． 

respective［y．After詔701andNotZdigestion，thePCRproduct  

Of 850 bp was subc10nedinto pB山escriptl）SK（＋）  
（Strategene，LaJo＝a．CA）and nucIeotjde sequence was  

COnfirmed by sequenc！ng．The850 bp cDNA was then  

transferredinto the対7d and NDtlsites of the BCMGSneo  
expressionvector（10）（kind）yprovidedbyDrH・Karasuyama，  

Tokyo Metropo＝tanlnstitute of Medicat Science，Tokyo，  

Japan）．For generating stabte transfectants，mFasL／  

BCMGSneowastransfectedintoaFas－mouseTIymphoma  
L5178Y（kindlyprovidedbyDrS．Ybnehara．KyotoUniversity，  

Kyoto，Japan）byelectroporation（290V・960いF）us 

． 

（11），After selection with O．4mg／mL G418and cloning by  

Iimitingdilution，atranSfectant（mFasL／L5178Y）expressinga  

highleveIof mouseFasLmRNAwas selected by Northern  
hybridization．   

Cyfoわズ／C∂SS∂y  

CytotoxicactivityofthemouseFasLtransfectantagalnStFas‾  
L5178YanditsmouseFastransfectant（mFas／L5178Y）（12）  
was estimated by a standard4h51crrrelease assay as  
describedpreviously（12）．Sincetheincorporationof51crby  
Cardiacmyocyteswasminima［，WeeStimatedthecytotoxicity  

against these celts by measunng the ceH viab＝ty by a  
f（uorimetricassayuslngthedyealamarBfueTM，Whichg－VeS  
Simifar「esu（tstothe conventionalMTT assay as described  

previously（11）．Thecardiacmyocytes（4×104）werecultured  
withorvv肋OutmFasL／L5178YorL5178YceHs（1×105）inthe  
PreSenCeOrabsenceofananti－FasmAb（Jo2，10Llg／mJ）in  

200ドJoflO％FCS／DMEM．After20h，nOn－adherent ceIIs  

WereremOVed，andlOOLl10fthemediumandlO山Ofa）amar  

BJue（Alamar Biosciences，Sacremento，CA）were added．  

After a further4hincubation．fluo「escence of the reduced  

alamarBluewasmeasuredonaTitertekFfuoroskanH（Labo－  
SyStemSJapan，lbkyo，Japan）at590nmbyexcitationat544  

nm．percentviabifity was calcufated by defin．ng the value  

With notreatmentaslOO％．   

Hearナム唱〃印庖∩はfわ〃  

Abdomina＝1eterOtOP（C hearttransplantationwas performed  

asdescribed previously（13）．The rejectionwasdefined by  

COmPlete cessation of palpable heartbeats，and confirmed  
by Zaparotomy and histoIogicalexaminationlStatjstjcaJ  
anaZysis was performed usjng the Wilcoxon／Mann－Whitney  

ranksumtest．P＜0．05wasconsjdereds喝nificant．   

H／sわ／09y  

The a‖ograftswereremovedforhist0loglCaIexamination at  
4－7daysafterthetranspIantation・Fo「hematoxyItn＆eosin  
Stainlng，thegraftswerefixedinlO％formalinandembedded  

inparaf†in．Sections（5い・m）werestainedwithhematoxytin＆  

eosin by a standard procedure. For immunohistochemical 
Stainlng．the grafts wereimmediately frozenin OCT com－  

POund・Cryostatsectionswerefixedwithacetoneandstained  
Withanti－mOuSeCD4（RM4－5；PharMingen），antトmouseCD8  

（53L6．7；PharMingen）or antトmouse macrophage（Mac－3；  

Serotec，Oxford，UK）mAb byusingthe Vbctastain ABC kit  

（V6ctor，Burlingame，CA）or F［TC－tabe（ed goat antiィat（gG  

antibody（CaLtag．SanFrancisco，CA）accordingtothemanu－  

facturer’s hlStruCtion．   

M反edル仰p血cγ始佗∂C〟0／つ  

Sp（enicTce＝swere preparedfromthe「ecIPトentSatday7  
after the heart transplantation by passlng the splenocytes  
througha ny（On W001co山mn．Thesecel！s（2．5×105）were  
CO－Cultured withirradiated（2000rad）BALB／C SPlenocytes  

（2．5×105）in RPM11640medium supp）ementedwith5mM  
HEPES，100∪／mlpenic川in，100pg／mIstreptomycin，50けM  

2－merCaPtOethanoI，2mMトgJutamine，1mMsodiumpyruvate  

andlO％FCSin96－WellfIat－bottomed microtiterplates．Pro－  

1iferativeresponsewasestimatedbypulslngthecultureswith  
lpCi［3H］thymidineforthetast18h．Thymidineuptakewas  
assessedasdescribedpreviousLy（14）．   

C7t／nduc〟0∩∂nd∂SS∂y  

SplenicTceI［s（5×106）fromtherecipientswereco－C＝Ltured  
withirradiated BALB／C SPlenocytes（5×106）in2mIofthe  
CULture medium for5days．CTL activity generatedin the  
cultureswastestedagainstP815（H－2d）targetceLIsatthe  
indicated En－ratios byastandard4h51crィeleaseassay・  
Percent specific cytotoxicity was calculated as described  
PreViously（12）．ForgeneratingalloreactiveCTLinv／vo，C3H＋／  
＋．g／dor／prmicewereI・P・■n」eCtedwithlxlO7p815ceHs・  
At7days afterthe secondinjeCtion，Peritonealcells we「e  

co（［ectedandtheircytotoxicactivitywastestedagamst51cr－  
1abeledP815targetceffs．  

Result＄   

Funcわ∩∂／敵p佗SS／on（つfFお0nC∂rd／acmy（つCyreS  

Wefirstexaminedthe surfaceexpressionofFason murine  
Cardiac myocytes．Fetalcardiac myocytes prepared from   
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Fig・1・FunctionalexpressionofFasoncardiacmyocytes・（A）Surfaceexpr？SSionofFas・Cardiacmyocytesp「eparedfromBALB／COrMRL  
Prfetalmicewer？Stainedwithanti－Fasoranti－ICAM－1mAbbefore（broken＝nes）andafter（SOlidlines）lFN－Ytreatment・Dotted）inesindicate  
backgroundstainlngWithcontrolmAb．（B）Fas－dependentcytotoxicactivityoftheFasLtransfectant・CytotoxicactivityofL5178YormFasL／  
L5178YwastestedagainstFas，L5178Y（hatchedbars）ormFas／L5178Y（CEosedbars）targetcellsby4h51cr－reEeaseassayatanErrratioof  
25inthepresenceorabsenceofantトFasmAb（Jo2）atlOpg／mI．（C）FasL－mediatedcytotoxicityagainstcardiacmyocytes・BALB／COrMRL  
桓rmyocyteswereco－CuIturedwithL5178YormFasL／L5178Ycel（Sinthepresenceorabsenceofanti－FasmAb（Jo2）for20h・AfterreワOVing  
non－adherentce”s．residualviablemyocyteswere measured bytheatamarBtuemethod・Percentviab冊ywascalculated bydefinlngthe  
VaJue with no treatment aslOO％．Data represent mean±SD oftripFicate samples．Sim‖ar results were obtainedin threeindependent  
experiments．  

demonstrated by others（3）．This seems to be due to a  

WeakeragonisticactivityofthismAbthanFasL・TheseresuIts  
indicatedthatcardiacmyocytesofnormaJmice，butnotthose  

Ofゆrmice，eXPreSSfunctionalFas that can mediate FasL  

CytOtOXicity．   

C∂血／∂C∂／／09帽斤surレ／帽／／∩9／dm／ce  

This functionaf expression of Fas on cardiac myocytes  

PrOmPted ustoexaminethecontributionofFas／FasL－medト  
atedcytotoxicitytocardiacal（ograftrejection．Wefirstutilized  

FasL－deficjent g／d mice as recIPIentS for estimating the  

requirement of FasL．SurvivaE of fuHy aIfogeneic BALB／C  

（H－2d）afIograftswassignificantlypr010ngedin g／dmiceof  
bothC3H（H－2k）andB6（什2b）backgroundsascompared  
Withthat‥1WiFd－tyPe（＋／＋）mice（Fig．2AandB）．Histo10gical  

examination of the BALB／C al10graftsin C3H＋／＋ or g／d  

recIPlentS at day7after transplantationindicated alesser  

CelJular輔Itrationand much milclermyocytedamageinthe   

normalmice（BALB／C）constitutivelyexpressedFasasestim－  
atedbystainingwithanantLFasmAb（Fig．1A）．Theexpres－  

SionofFaswassJightlyInCreaSed bythelFN－†treatment．1n  

COntraSt，nOSIgnificantexpressiono†Faswasdetectableon  

Cardiacmyocytesfrom¢）rmice（MRLわ，）evenafterthelFN－  

Ytreatment，WhichincreasedthelCAM－1expressiononboth  

normaland¢rmyocytes．Wenextexaminedthesusceptibility  

Of these ceIJs to anti－Fas mAb or mouse FasL transfectant  

WhichexhibitedFas－dependentcytotoxicactivityagaJnStthe  

rT10uSe Fas transfectant（mFas／L5178Y）（Fig，1B）．Cardiac  

myocytesf「omnormalmice，butnotthosefrom在〕rmice，Were  

SUSCePtibletothe FasLtransfectant（Fig．1C）．The anti－Fas  

mAb（J02），Whichhasbeenreportedto［ysethymocytesand  

Fastransfectants（15】16）・WaSnOtdirectlycytotoxicgainst  
themyocytesbutbIockedtheFasL－mediated cytotoxICity．A  

SimiIar blocking property of this mAb on FasL－mediated  
CytOtOXicityIntheshort－termaSSayWaSalsoobservedwhen  

rnFas／L5178Ywasusedasthetarget（Fig．1B）andhasbeen  
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Fjg．2．CardiacalJograftsurvjval．（A）BALB／CheartsweretranspIantedhltOC3H＋／＋（OPenCircles，n＝6）orC3Hg／d（C10SedcircIes・．n．＝9）  
recipients．P＜0．01．（B）BALB／CheartsweretransplantedintoB6＋／十（OPenCi「cles，n＝6）0「B6gId（Closedcirc［es，n＝7）recIPlentS・  
P＜0．Ol．（C）C3H＋／十（OPenCircles，n＝4）orC3H桓［（CLosedcircles．n＝5）heartsweretranspLantedintoBALB／crecipients・Notsignificant・  
（D）BALB／cheartsweretransplantedintoB6＋／＋（OPenCircles，n＝6）orB6Pr（CJosedcirc）es．n＝4）recipjents・P＜0・Ol・  

Phenotypeaccumulatevvithaglngln bothゆrandg／dmice，  

Whicharehyporesponsivetoantigenicandmitogenicstimula－  
tions（17）．Aけhough a substantiaIaccumulation of the  

Thy－1十B220＋cellsin the g／dandゆr recIPlentS WaS nOt  

Observed during our experimentalperiods（5－10weeks of  
theage）（datanotshown），WeCOnfirmedwhethertheTceLl  

responses against the donor alloantigens were intact. The 

magnitude of pr01iferative response of sp［enicTceltsfrom  
the g／drecipients agalnSt the donor－tyPe al10antigens was  
COmParabletothewi（d－tyPereCipients（Fig・4A）．／nv／tIVCTL  

inductionfromthe g／drecLPIentSWaS ratherhighe「thanthe  
Wi蔓d－tyPe reCipients（Fig．4B）．Moreover，a‖oreactive CTL  

inductioninvivointheゆrandg／dmicewasalsocomparabIe  
tothatinthewi7d－tyPemice（Fig．4C）．Theseresu托Sindicate  

thattheprdongedaI10graftsurviva＝ntheg／dandわrrecIPト  
ents was not due to their hyporesponsiveness to the donor 

a［loantigens・  

Discussion  

lnthepresentstudy，COntrlbutionoftheFas／FasLinteraction  

tocardiacaJJograftreJeCtionwasverifiedbyut川zlngtheFas－  
deficient 桓r or FasL－deficient g／d mice as the recIPlent  

Or donor．   

WhiLewehereobservedthatthesurvivalofcardiacallografts  

transpLantedin gldrecIPlentSWaS PrO10nged as compared  

tothatin contr0lmice，Larsen eta／．（18）recently reported  

thatthegIdrecIPlentSreJeCtedcardiacallograftsatasim‖ar   

g／drecipients（Fig．3AandE）．Jmmunohistochemicalstaini  

With antトCD4．anti－CD80r anti－maCrOPhage mAb showed  

thattheinf‖trationofa‖thesephenotypeswasdecreasedin  
the g／drecipients（Fig．3B－DandトH）・These resuIts sug－  

gested a substantial contribution of FasL to the cellular 
infiltrationandmyocytedamagedurlngaCutereleCtion・   

斤匂ec打OnOfゆr∂／／09伯触Or／∩ゆr佗C／Pノenね  

We next verified the contribution of Fas expressed in the 
Cardiac allografts by utilizlng the Fas－deficientゆrmice as  

the donor．Unexpectedly，nO Slgnificant proLongation ofthe  

ゆraLLograftsurvivalwasobserved（Fig・2C）・hl 

． 

WeneXtut川zed桓rmiceastherecIP）ent．1nterestingiy，aHograft  

SUrViva［wasalsoproLongedintheゆr「ecipients（Fig・2D）to  

asimiLarextenttothecasein the g／drecipients（Fig．2B）・  

Histo10gicaLexaminationofthegraftinB6＋／＋orゆrrecipients  

at day5after transpfantationindicated alesser cefJular  
infiltration and mi［dermyocyte damagein theゆrrecIPlentS  

（Fig．3JandJ）．TheseresuけssuggestthatFasintherecipient，  

butnotthatinthegraft，Playssomer01einthecardiaca‖ograft  

reJeCtion．  

／mmune佗SPOnSeSOf9Jd／℃C甲／en短わ的edonor∂／／Oa用也ens  

Onepossibleexplanationfortheprolongedallograftsurvival  
inbothg／dand¢rrecipJentSmightbeahyporesponsiveness  
Ofthese micetothedonora［10antigens．［thas been known  

thatabnormallymphocytes of the Thy－1＋B220＋cD4－CD8－  
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After3－5days，［3H］thymidineuptakewasestimatedduringthelast18hofcuEture（A）．CTLinductionwasestimatedafterculturefor5days  
by4h51crィeEeaseassayagajnstP815targetce‖sattheindjcatedE／Tratios（B），ln（C），invivoCTLwereinducedbytwoi．p，injectionsof  
P815cellsintoC3H＋／＋（OPenCircles）・gId（C10SedcircIes）0「ゆ［（C10Sedsquares）miceandcytotoxicactlvityoftheperitonealcells肌［aS  
testedagainstP815targetceIIsby4h51crィeIeaseassayattheindicatedE什ratios．Datarepresentmean±SDoftriplicatesamptes．SimLlar  
「esuItswereobtainedinthreeindependentexperiments．  

myocytes／n v／vo may beIower than that observedin v／［ro  

aLthoughabundantFasmRNAexpressionhasbeenreported  

（7）．Thus，itis possibJe that myocytes are resistant to the  

FasLmediatedcytotoxicity／nVivo．Consistentwiththisnotion，  

noapparentdamageinthehearthasbeen demonstratedin  

themiceadministeredwithananti－FasmAb（15）．   

Second，FasL mlght have another receptor than Fas as  

tumornecrosisfactorhastworecepto「S（24）．Thispossib‖ity  

hasnotbeenproperlytestedsincetheFasLhasbeencEoned  

byusing soIuble Fasastheprobe（25）butareciprocaltriat  
With FasLas the probe has not been performed．Howeve「，  

this seems also not the case in the present study since 

the Fas，deficientゆrmyocytes were resistant to the FasL－  

mediatedcytotoxicityandthatagalnStnO「malmyocyteswas  
COmPletely b10Cked by anti－Fas mAb，indicating that no  

receptor othe「than Fas can mediate FasL cytotoxicity on  
Cardiacmyocytes．  

‡n this context，We nOt［ced an a（ternative explanation that  

might be responsible for the FasL－dependent mechanism  

Wh（Ch needs Fasin the recIPlent but notin the graft．  

testedthis possibiIity by u帖zlngゆrmice as the recIPlentS，  

and found that aHog「aft survivalvvas aIso pro10nged to a  
Similarextenttotheg／drecIPIentandthattheceLlularinfiltration  

WaS also reduced．This suggests that Fasin the recIPIent  

SideisresponsibIefo「theFasLイ¶ediatedmechanism・   
RecentJy，！1gation o＝＝as bysomemAbhas been reported  

toaugmenttheproLife「ationofhumanperipheralbl00dTceIIs  
Stimu）ated byanti－CD3mAb，SUggeStjng thatFas－mediated  

Signat may act co－Stimulatoryin a certain situation（26，27）・  

Therefore，FasLproducedbyaIloreactiveTcelIsmaypredomi－  

nantlyactonthemselvestoenhancetheprlmaryreSPOnSeS．   

ALternativeLy，Fas on the recIPienトderived APC might be  

the main target of FasL．1t has been reported that macro－  

Phages are susceptibIe to Fas－mediated apoptosis（28）．1t  

hasbeenalsoreportedthatFas－mediatedsignalLngaCtivated  

thelL－1βconverting enzyme（29）and thatapoptoticmacro－   

tempotocontro（micebyusmgthesamestraincombination  

asweused．TheirC3Hg／drecipients（n＝3）rejectedBALB／  

CCardiacgraftsin12－22days［mediansurviva川me（MST）＝  
16days］whiIeoursdidinlO－36days（MST＝20days）．We  

thinkthattheirandouraJlograftsurvivaldataing／drecJPJentS  

Were almost consistent．However，the aHograft survivalin  

COntrO）C3HmicedescribedintheirreportwasexceptjonaJly  

longer（up to26days）than that weindicated here and  
that reported by others prevjousJy（13．19）．Moreover，they  

themselves described a shorter survivalof BALB／c cardiac  

grafts jn C3H＋／＋recipients（MST＝12）in anothe「Study  
（20）．Because mostca「diac alIograftsin our g／drecipients  

SurVived10nge「thaninthecontroItheyreported，VVebelieve  

thatthecardiacaJ10graftreJeCtioning／drecIPFentSissubstan－  
tialIydeIayed．  

1nthis study，WeObtained apparently LnCOnSistent「esults  

indicatingasubstantiaIcontributiono＝＝asLbutnocontribution  
OfFasinthegraft．ThismechanismwhichisapparentlyFasL  

dependentbutindependento†Fasinthegraftmightbeopen  
toseveralpossibLeexplanations．   

First，thisdisc「epancymightbeanartifactresultingfroma  

leakiness ofthe Fas deficiencyln¢）rmice．The defective  

expression of Fasinゆrmice has been revealed to result  
from atranscriptionaldefect caused by a retrotransposon  

insertionintotheた〕Sgene（21，22）．Thisdefectintranscription  

is not absoIute and a substantia！levelofintact Fas mRNA  
expression hasbeenreportedtobedemonstrab］e（23）．On  

the other hand，the FasL deficiencyln g／dmice has been  

「evea［ed toresuLtfromaslngleaminoacid substitutionthat  
abrogates FasL activity to trigger Fasィnediated apoptosjs  

（9），Therefore，nOrmalrejectionofthe¢）raIlograftsmightbe  

exp）ained bya）ow butfunctionaJly adequateJeveIof Fas  
expressioninthegraft．However，thisseemsnotthecasein  

the presentstudy since Fas vvas not detectable on the桓r  
myocytesandthesecellsweretotallyresistanttothe FasL－  

mediatedcytotoxicity・ALternatjvely．Fasproteinexpressionon  
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