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ABSTRACT   

Using severalimmunOloglC teChmiques，the rea〔tivity of anti－bovine  
co11agenTypespecific antibodiesagamst物血5L7uZgu］dLiwasexamined・  
AmtibodiesspecificforbovineTypeI，IIandIVco11agenshowedrelatively  
highaffinitytotheparasites・Treatmen［OfT：got］dH〔yStSWithcollagenase，  
induced cyst wal1ruP［ure・Results ofthe s【udy suggestthe presence of  
couagencross－rea⊂tivecomponent（S）intheparasite・Simi1arly，thecystwall  
outersurfa〔e mayCOntam aminoadd sequencesrecognized bycollagenase・  
This paperdocuments the first reportofcollagen eross－reaCtiveantigen止  
COmpOnentSOfTlgondLt．   

INTRODUCTION   

Celltocellinteractionin［issueorganSmediatedbyex［raCellularmatrixis  
agenerallyacceptedidea・Ex【raCellularmatrixplaysaLnimportantrolein［he  
regulation ofcelldevelopmen［，Celldifferentiadon and［issue－SPe⊂ific gene  
expresion．Pathogenssuchas7typanoscmacmzi（qllaissietal・1988；quaissiet  
al．1986；Velgeetal．1988）andLeishmanjaspp・（Wyleretal・1985）bindto  
extracellularma［rixin the process of a【【aChment to host ee11surface，  
7bxqplam】agOndiLanobliga［eintracellularparasi【icprotDZOan，multipliesin  
hostceusandisprotectedagalnSthostdefensereactionbyformlngParaSito－  
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phorousvacuolesand／or也ssuecystsenclosedinelasticandargyrophilic血血  
membrane．The specifidty，however，Ofthe membrane（S）and host ce皿  
interacdonarepoorlyunderstood．   

Collagen，ama】OrCOmpOnentOfextrace11ularma打ix，OeCurSeitherascross  
Striatedfibrilsornetwork－1ikesmetureandiscomposedofrepeatsofa血10  
aeids glycine－hydroxyproline or hydroxylysine．Couagenis essen【ialh the  
Organization，COnStruedon andinthe development ofbiologicalactivitiesin  
也SSueS（Timpl1982）・Co11agenase，Omtheotherhand，isaspecificproteolytic  
enzymethatcleaves〔O11agenconsis也1gOfaminoaddsequenceR－Pro一Ⅹ－Gly－  
Prointriplexhe止Ⅹ，thenickoccurringbetweenX－andGly（Peterkofsky1982）．  

There are antibodies specinc for types of co11agenthat recognize mainly  
unfoldedchainconsti［uentS（Timpl1982）．   

hthepresentstudy，Weanalyzedtheroleof〔011agenin TgondLi・hostcell  
interactionandexaminedtheantigenicityofcollagenandpresenceofeollagenr  
likeaminoacidsequencesinTgon血usingimmunologicaltooIs．   

MATI≡RIAI．S AND METIIODS   

MaleandfemaleICRmice，7weeksofage，WereuSedthroughoutofthe  
study・Mieewerein∝ulatedintraperi［oneallywithlxlO2TgDndL parasites  
（S－273strain）・Qlthe35thdaypostinocula也on（pi．），theywereboostered  
withlxlO4parasitein∝ultJm，andthose that survived were used as  
Chronica11y－infec［edanimals・Underanesthesiawithdiethylether，tissuecysts  
蝕）mthe brain ofthese chronically－infectedmieewereisolated using40％  
Perco11－NaCldensitygradientcenけifugation（Cornelisenetal．1981）．Isolated  
亡yStSWereSuSPendedinphosphatebufferedsaline（PBS）containingO．9mM  
仏2十（PBS＋Ca）tDadjust2xlO2cysts／mi．Tachyzoi［eSOf7二gondLi（RHs打ain）  
WereObtainedfrominfectedmouseembryonalcells（MEC）cul山redat370Cin  
DulbeccoTsMinimumEssentialMediumcontairLingl（》もfetalbovineserum（D－  
MEMlO＋fBS）．   

Type－Spe⊂ificbutnon－SPeCies－SpeCificrabbi［anti－bovinecollagenTypeI，  
ⅠⅠ，IIIandIVantibodies（LSLInc．Tokyo，Japan）were dilutedin PBS  

COntaining3％bovine serum albumin（BSA－PBS）．Co11agenase puri魚ed from  

CZostTldiumhjstob／dcum（SeikagakuCo．，Tokyo，Japan）wasfurtherisolatedby  
HPLC・Tb⊂On丘rmthe absence of non－SpeCific proteoly【ie activitiesin main  

Peak，BSA（PrOteinstandard；BIORAl）Co．，Richmond，U．S．A．）dissoIvedin0．15  

MTris－NaCl－CaC12SOlu也OnSuPplementedwithorwithoutI三DTAwasincubated  

Withthe peak fraction at37O Cfor18hrs amithe protein profile ofthe  
digestedmaterialwereexaminedusing12．5％SDS－PAGI∃electrophoresis．The  
gelpatternVisualizedbysilverstain（DaiichiPureChemical01uD．Tokyo，  
Japan）showed no diges【ed bands．The mainpeakfrac也On WaS dissoIvedin  

PBS十Caattheconcentrationof4．5uni【s／山．  
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ThelocationofcollagencrossTreaC亡iveantigeni〔COmPOnentSWaSeXa∫nined  
byimmunoperoxidasetestinMEinoculatedwithtachyzoites（RHstrain）and  
intissuecysts（S－273strain）・Cmroundcoverslips（815mm），2xlO5tachyzoi【eS  
weremountedon2xlO5MⅨ二monolayerandincubatedat370Cfor18hrs・  
CoverslipswerewashedthoroughlyinPBSanddriedatroomtemperature・  
Tissuecystsemiehedsuspensionwasmountedontoglassslidesanddriedat  
roomtemperature，StOredat－700Cuntiluse・Glassslides〔Oa［edwithcystsor  
cover slips monolayered withinfected MEC wereimmerSedinmeth弧01  
contmiingO．3％H2Qz for15mintoinhibitendogenousperoxidase，andwere  
incubatedwithBSA－PBSat4OGovemighttobl∝knon－SpeCificbinding・The  
treatedslideswereincuba［edwithanti－bovineconagenantibodiesinvarious  
diluhonsat40（ニOVernightwashedwi［hPBScontainingO・025％Tween20and  
thespecimenswereincuba［edovernigh［at4D Cwi［hHRPO－anti－rabbitIgG・  
dilutcd400foldinBSA－PBS．Thepresenceofanti－bovinecollagenantibodies  
wasvisualizedbyperoxldasereactionuslngdiaminobenzidine－4HClin0・1M  
TrisLHClpH7．4containingO．03％IJ2q．rIbcon鮎mtheantigeniespecificity，  
弧ti－bovineTypeIcouagenantibodywasabsorbedbypassingi［throughan  
affinity⊂hromatogrqphy coluIm・Briefly，Onemiof CH－Sepharose beads  
coupled with bovine TypeI〔01lagen was packedin3 mldisposable  
polystyreneSyringeandwashedinlOmiPBS（pH7・2），andlOmiofO・1M  
citratebuffer（pH3．0）threetimes．Chlemiof50folddilutedantibodysolution  
wasappliedontopackedcolunm・FollowinglnCubationat370Cfor30min，the  
columnwaswashedinPBS．Fractionsthat showedthehighes［absorbanceat  
280nmwereco11ec［edforuseinimmunohistochemicalassay．   

Effectofcollagenaseoncystswasexaminedasfollows・Ninep10fcysts  
SuSPenSionwasmixedwithlulofcollagenase solution，andtheinteraction  
wasmonitoredwithaphasecon【raS［microscopeat370C Disappearanceof  
thecystwallandthesubsequenr，releaseofparasi［eSWereindi〔ationsofcyst  
rupnlre．TodetcrminethespeCificityOfcollagenasedigestioninbringingabout  
thebreaking up ofthe gly〔1ne－hydroxyprolineorhydroxylysme aminoacid  
repea［s，CyStSuSPenSionin2mMEDTA－PBS wassupplementedwithlO L11  
collagenasesolution・The struCturalchangeofthe〔yStSWaS Observedmicro－  
SCOPicallyfor30minpost－ineubadon・   

RESULTS   

ImmunOperOXidase testdone todeterminethe topographic reactivityOf  
anti－bovine〔011agenantibodiesinMEC－Cellcululreinoculatedwith Tgcmdii  
（RH－Strain），Showedpositivereactionbehveentheparasites（i・e・nOUⅣ江hMEC）  
and anti－bovine TypeI，ⅠIandIV collagenantibodies（Fig・1）・Parasite  
reactlVltyWaS nOted at400fold dilution・Anti－bovine TypeIIIcouagen  
antitx）dyhad山eleastreactivitytOtheparasites・Likewise，antトbovineType  
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Ieon喝en andbody that were passedthrough the affinitycolumn had  
Si卵胞：andyreducedreactivity，COmparedtothenon－treatedgroup．With T  
gondぴ（S－273strain）intissuecystsinc11ba［edwithanti－bovineTypesI，IIand  

Ⅳcouagenantibdies，apOSitivereaetionwaslikewise，Observedbutatati［er  

lessthan200folddilu也on（Fig．Z）．Parasitesandcystsincubatedwithnon－  
irrmunizedrabbitserumShowednega山′ereaCtion（datanotshown）．   

CystwallruPturereSultedfrom theineuba也onoftissue cystswith4．5  
umitsofcouagenase・Parasiteaggregatesreleasedexhibitedsignsofmotinty  
Within3minpost－inc11bahonat370C（Fig．3）．Cystsineuba［edwithcollagenase  
SupPlementedwithmorethanZmMI三DTAsus［ainedtheintegrityOftheircys【  
Walls．  

1a  lb  
Figurel・Photomi⊂rOgfapll＄（Ⅰ血munoperoxidase’lle叫OrRHstrainγが叫聯i血  
MECcultuTeincubatedwithanti－bovineTypelIeollagenantibody（1a）・Note  
SPeCific reaction with extracelluIar parasites and parasitesin＄ide para如Q－  
phofOtis、VaCuOle（x棚）No speCifiereactionwi（hanti－bovine TypeII＝泊1hgen  
鎚Itibody（1b）．xZOO．  
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2a  2b  
Figure2．Im血unoperoxidascre包C（iQn Of Tgond〟eys【Sineubatedwithanti－  
boviIle′丹・peII⊂011agen antibQ鵬℃＄（2a）．Paraちite8but not cyst walldⅦ冊  
Spモぐiric reatt柏n（x朝X】）．No叩eCifiヒreえCtion with a爪tトbovi血e TypeIII  
ビO11a酢n antibdy（2b）．x拙  
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3a  3b  3c   

Figure3．Effectofcollagenaselreatmen［0fparasite〔yStSat370C・1ncubation   
with4．5unitsofcQ11agenaseforthree（3a）aLndfiveminutes（3b）・Notecyst   
wallruptureandparasiterelease・Cystsincubatedwi［h2山MmforlOmin   
（3c）showingintact cys【wall・   

DISCUSSION  

Inthepresentstudy，WeObservedreactivityOfanti－bovineTypeI，ⅠIand  
IVconagenspeci丘cantibodieswith7：go点血tachyzoitesandbradyzoites・  
Likewise，the passage of TypeIcouagen an也tx）dy through affinity  
chromatography resultedin marked redu〔hon ofits reactivitywiththe  
parasite・Theseres111ts stronglysuggestspecificreactivityfbrcollagenorits  
relatedeompo－nentSandthattach）鷲Oitesandbradyzoitesmayhavesim地r  
struCtural亡Onformationwithcouagenpolypepddes・   

Whilethecystwallseemedtobelaekingofconvincingsignsof⊂011agemie  
an噸enicity，itshowedtobepronetocollagenasedigestionanditsreae也Vity  
disappearedwith the supplementadon of2mM EDTA・These observation  
implythatbecausecollagenaseareoneofcal〔ium－iondependen［metallobio－  
molecule＄，enZymaticcleavageisspecificfbraparticulareollagenaseactivi【y・  
FurthermOrethe 釘丁血o add sequence R－Pro－X－GlyTPro－X，Whichisless  
antigenic，COnStitu［esatleastapartofthecystwal1andmayserveasabarrier  
agalnStdirectat【aCkbyantitx）diesand〔OmpOnentSOfthecomplementsystem  
andmayassistinthetransportofnutrien［S，aSWell・   

Wehavenodatainthepresentstudytoshowtheoriginofthecollagen  
cross－reaCtionsubstance（i．e．parasiteor host origin）・Tb date，thereare no  
reports of the activity ofcouagen orcollagen－1ike substancesin protozoan  
species・Cys［wallofT：gon劇hasbeenreportedtoconsistofaccumula【ionsof  
paraSitesubstancesonthelimitingmembraneoftheeys［（Matsubayashiand  
Akao1966），OrislikelycoInpOSedofneuronalcytoskeletalcomponentsofthe  
brain（Simse［al．1988）．I．ikewise，thesecretionofsomekindsofantigenic  
⊂OmpOnen【sin the pr∝eSS Of parasite－host ce11pene打a【ion andinside  
parasitophorousvacuole（Cesbro－Delauwe［al■1981；Charife【al・1990；Ⅲmata  

andTanabe1987；Macleodetal．1991；SibleyandKrakenb11hl1988），andthe  
para＄ite▼s abili［y to exPreS＄Fc receptors（13udzko etal・1989），G binding  
eapacity（F止manandJoiner1989）andClqbindingsubstances（Omataetal・   
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1992）havebeenreported．Tbelarifythesimi1aritybetweencollageneross－  
reactiveanhgenicsubstancesandcollagen，andthepossibilityoftheparasite▼s  

binding capacitytOCOuagen Subtypes，furtherstudiesareneCeSSary，SpeCif－  
ical1yintheanalysisoftheamhoadd亡OmPOnentSOfconagencross－reaCtive  
S11t）StanCeS．  
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