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At葦STRACT   

rmebindingciLPitCi（）・OfClし1Onu）γ′戒OPl〟Sm（lH（Nld［L■（TTgCmdli）parasites ateachinftctious  

StageWaS eXarnined byし直ng thei川・11Ll仰fluoL．CSCenCeilSSily（1F；A）with puri鮎dhuman Clq，  

rabbitanti－hurnLl】一Clqimlibodies Llndflu（汀eゝCeizl－isothj（X：ynateCOn）ugatedgoatanti－rabbitIgG  

arItibodiesinpこu■こtll巳l、庸一LheIgM－binLlhgtothep乙LraSite・   

Ånypossiblyぐ0Ⅰ粕川l肌1妃d‖仙n血∫はわdi捌く）thepこむて1Sirew－erじCOmple紐ユyremoved舟om加  

anli・human Clq－PrePこ1rilti（）nS byltPCLlted absorpt】On WiLh the pilraSi【ein advarlCe．Pamsi［eS  

incubatedwith ClqbeforeilddhlgilntトClし1antibodi巳ShilVCShown t】一eSPeC摘cnuoEeSCenCeOn  

their outer surfこICe membrane，Wht：1‘CilS those withoし11unyこIddi【ion of Clq havβnO＄PeCific  

nuoresc印Ce／rheintensit）′OfntlOl‘escencedi批Ⅰ℃din stはgじS，arldcystDZOitesand trophozoites  

seemed！O have s】EnjLIc11Ilf］y higher CIL］－binding乙】Ctivi一心thiln SPOrOzOite5．Furthermore，  

Clq－bindingsiteshilVebcendi触－entlylocこItedfromIgMrbindingsi【es，Oranteriorpoles，Onthe  

parasite・   

These observこLtio］lSin（licnte t】l；llr，X（）ntt（lpヱ瓜Site血s theこIntlbody，independent binding  

CapaCltylOhumこLl－Cl（lO－1山＝）Llter軋Ⅰ】でこICe－－1e】－－brこInC・   

INTRODUCTION   

In打acellutarp【げ乙ISiticol■跡血－－1SllLしV亡CVOIve（1日widev乙l】‾i叫OrmeChanismsthata11c■Wthemto  

昌mW払ndmul〔ipJywi両＝C巳11＝＝一山加岬減船臓nleC加∩上方nlゴOf抽eirわ0掴■物／ぉ／7∽卵～城J  

（T．郎殖蒔）皿（）bligLl【じi＝【1’こIC曲IlこU■p】■t）t（）ZOiLis wella（lLLI）ted toilninmcdlu血grow血and  

developmentdし1rlng the巳Xtl‾乙1intes【inこLIph乙ISe Ofilslife cycie・This apICOmPl已Xan paraSi【e can  

匹服拇tePll壬Ig（Xy【lC L川dIlunづ1－鳩OCyLic nlこl－11111L血1－Ce肛a■1d stlrVive within parasitophorous  

VaCuOles．Sevel・こり01■g洲elleⅢl・ebeliいノe山OpこU■血IPllleinits乙ICtivepen亡【rationDfthepar鮎itein【o  

hひSf eells，ReceJiT ShJLLies h三Iv亡Showllfh拙［SLLbstilnCeゝrCleased from rhoptries enharrce（he  

penetrationintohollCeLIsduringl【1VLISiol－PI‘Oeeu（NichoIsctL11・1983；Schwartzman1986；T；imata   
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andl「an乙1belリ87；Sこ1d止eL‘111り8町ルlo▲■亡OV叫山eexi把nceof－Fcrecept8r（鋸dzkoefal．1989）  

andC3reccptor（Fuhr－1－i‖＝一dJoiller19敗t）onT・guJZ｛liLhilS beendocumented．BioIogical  
functionsofthesereceptorsn一⊥1yllliiyilnimp（Jlてこl∫T［roleininternal血tiohandinfte［ivltyOf［he  

Pこu’aSite（Fuh7m川上lndJoiner1989b）・TodllLe，however，thei∫一teraCtionbetweenthe／paraSiteand  

hostdc毎11SeSyぷ【e111辻nel■Ce】1i‖Vヱ1流用J＝【皿ullClea】・＿   

Clq・aSubeoTTIPOnentOFthefll－stCO叩OnenlOfco】nPlelnent〔Cl）isanunusu乙11plasmaproteiTl  

withdleN－termiT”＝血IF（洲Ienl（）1eculecoI岬）矧い）faTriplehelixwithcouagen－1ikeaminoacid  

SequenCe・Th已CL［en一一imLle＝（1or血rllOleculel北kslhecoZl；lgen－1ikesequence，andisbelievedto  

COntainrhesitet】一こ1【interこ1C一…Ji［hFc【℃gior－SOfこLggregこ1［edIgGand／orimmun已COmP－exes・The  

COll、agen－1ikereglOnSOt■CIL】Llr）r）eilrtObein、ノし一】veし＝n＝1ei」lteraCtionwithandactivationofClrand  

CIsproenり・meSOrC】（Rcidこuld P（M■【er19Hl）r SubゝtanCeSSUChaspolyinosinicacid，bacterlal  

lipidAilndall［ivenompolys乙1CChi＝・ide（l一0ゝSl別㍑）こ1】ldsomecollStiLuentsoflheextracellularmauix  

SuChasfibr（｝neCtin（JHlikeretこ1】1り8り；mdlLl‖lirlin（130hnsこICketal1985）havebeenshown to  

血eraetdirectlvvvithCl廿M（｝11じく）Ver、SOmeOf［hesesLLbstこu－CeSaC（ivil－esubsequeJ－tCOmPOnentSin  

theclassicalc（｝叩1ementpilthwIL｝I・Thus，ithiLSbeconle；lPPIu℃ntthatClqplnysanimportantmlein  

thetrlggerlnga】一d血、′こ1ti（｝nOrtheclこISSicll］co叩IenlentPこLthw乙Iybyimmunecomplexesorother  

antibody－indepeTILIcnt乙ICtivこ1【ol・S・A】ゝOClし1milyCi”TyOし．＝heessen［iL11functionbyclearlnglmmune  

COmplcxcsilnd（）tl－er乙t■－【ibody－i【l（1ei）亡Ⅰ－血－tこ1C－ivこ1【01・…iこIpl－こIgOCy11CnleChanism・   

To毎veabetterllnderstand血of［heme血nisn10fin【rこICeIIし血parasitism，inthisstudy，We  

examjnedthebjndingofCl（］tOellビhinrじC［iou＝【こ1BeOfT．H〃rulii．  

MATER7ALS AND METHODS   

AdultBALB／C川icebredi－1theDepLuT】一一e∫一tOrVcterinazYPhysio10gy，ObihiroUniversity，  

Hokkaido，Japこ＝，WerellSed・MoしLSee］一一br）／（川iLlee］1s（MEC）were（）btainedfTOmembryosonthe  

12山一14th d；ly Or ge沌t【jol一，ilnd culturedin EこIg】e’s minirnum ess印tiil】medium（MEM）  

Suppユemented雨傭1（）％Ⅰ如し】c山rse】・‖11（FCS）乙I11d1日tjbio【ics．   

ToexaminetheClqbi－1ding叩こ一叫OfhigZ－Viru］entilndlowvirulen〔smlnSOfT．gondll，RIl  

andS－273stTainsweI■已uSed．TJ叫1O｛OitesoflミHこuldS－273strainwer巳Obtainedfrominf巳Cted  

MECcu加陀S■S－273stI諒－CyS【ozojtcswerecollec－ed【、Ⅰ・OnlPhysicalIyrし【pl11redcysts加minf岳cted  

mousebraiIl・Trophozoiteswerejsol蝕IbyPcrcoII（PhこIn一一；lCiit，Tokyo，JzIPan）sucrosedensity  

gradienrcentrifugation（Cornel山肌1etこ11・1981）・Toren10VehostinlmunOg］obulinsfromcysIs  

SurhcetisolatedcystswercincubこItedfor30Tni】一in50mM乙LCet工1【eburfbredsaline（pI－Ⅰ2．9）at4℃  

andwashedthree【血e川ithpho叩hM℃bl】翫【でdsこl】ille（PBS），   

Toexa7－1inelheLluilt一一itMivediffercnceorCl（】bindingcapacILyate；lChinfectiousstageof  

T・gOrldi17OnlyS－273strこLinspoユ・OZOitc…・CreuSed，jllこISmL忙hilSC；ltSi110Culヱ1tedwithRHstmi11did  

notshedこInyOOCyゝtS・00CyStSOftheS－273slriLjnwereisollltedfromca【s・fecesuslngSuCrOSe  

densitygTとIdientcentrifしiBiltioni”1Llexcys【edこ1【37℃【hroughil－CubiltioninPBScontaininBO．5％  

tこIurtX：holicacidilndO・1％【ryPSi）一11）r30一一一in・Spor（）ZOiles、VerCisohtedfromo∝yStSuSPenSion  

一■‥   
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usingPercb11－SuCrOSe density gmdieJlt CeJ一肌fugLIt1011n一一d washedextensively withcold PBS  

（A汀OWDOda†1d5【eHhg】9ポ7）．抽水根d匹画来世川・c陀nXedinPBSw油】％pa相知ma】dehyde at  

4℃ねr15min．   

Purineatiot－OrCl仁InLOmheLllthyhしLnl脚Seru＝lWこLSdonelbuowlngthcmelhodofYonemasu  

andStroud（1971），th封1日Ol・edittLlO5℃，u）l封uw．AbsetlCeOfimmunoglobulinsiTllhematerial  

was ct）nfimed byilI－－－1しI11（）bloltl一喝il・1こl】）・Sis usi－1g P巳rOXidase－COI叩関【ed 乙mti－huma爪  

1rれmunOglDbuIins・   

RabbitamiLhulTln11ClqミIntiserしtnlV，′とISPreParedilSdescribedbyYo［lemaSuandStroud（197r）  

andstordaト105℃，untituse．AIlいntiserし1nlpI・ePnrationswereildsorbedI叩eatedlywithL  

pamsitestorenl（1VeanyPO面倒yco－1加Ii－1こほingnこl（しIm】a－1rib（通ieギ【07＼肘J成／・F（ab一）2鮎gments  

Were PreParedilnd pilriFied from thelgG fr上1Ction of antiserum by pepsin digestion and  

Sub5明uentlybySephLtdじXG－150c】－Ⅰ■0－1－こIt（鳩－■乙1Plly（Niゝ（”－Orr1964）・   

¶厄bindingorClしItDr【xed川1eこIrsortlleRltこmd【heS－273slrainsandalivesuspensionof  

theRHstrainl柑eeX制1inedbyindi代CtlFA（rlFA）．Fixed（）rlh′eParaSiteswereincubatedwith  

di触renI仁即C∈∩しrations（）fClqor、〟i如し1【Clqu157℃わr3（）nlininPBScontalning5％skim  

TTlilk．Thep乙汀uSitesweresubse（】uCntlyiIICUbn【ed：It37℃for30minwitharlaPPrOprialedilutionof  

F（且b’）2fねgmcnts pn叩こ1red rrt）nl乙l】1ti－hu－11nn Clq皿tiserし1－n■The parasjtcs wefe eXtenSively  

wash巳dtorem（川e nOIISPeCificエーllybou－－dF（nbl）ヱ乙111dincL血feda〔37℃ わr30m王nwi【h an  

appropriatediluti（）nOfFITC－eOllJu脚巳dgo乙Itiln［i－rこIbbi【IgG．   

ThecapacityorT．gnFld11tobindlgMwitS巳X洲1ined＼Vithヱ1direc【lFA（DIFA）techniquewith  

Various dilulio∫一S Of L10■l－1こ11humiln SerしInl；1－1d“′i【h goll【FITCへCO叫ugated anti－hLLman TgM  

andbodies．All（1jlしItinnswerヒprep；ll■edillPBS．Thelleこil【lly丑山11thumilnSeru■11WaSinactivat由at  

56℃伽r30TnilltOdesrr（）yエd】Cl町皿趣血旬（Yo－1e－11こ11し＝＝ldStroud1971）．Obs∈rVationwas  

C加うedoutuslng㍑nuⅢteSCe11Ce】ⅥicI‘恥COPe・   

TrophozojtesoftheRHs［minandhL11一一ilner〉・rtTrOCyteSObtLLinedfFOmhealthyindividualswere  

incubatedat37℃ R）r3（】血nin P′BS co両こu両】1gClq（50t－がml）．Con汀01p陀pa書出ons were  

incubatedwithoし】tClq．Afterextensivew′ashing，thepこIr乙ISi【cSWereSOlubilizedatlOO℃for3mirL  

With125TnMTrisbuffer，PH6，H，C（mtこLinlnglO％2LmefCこLP眈thanoland4．6％sodiumdodecyl  

St］lfa【e（SDS）．The，PreP肌tion8Were CenⅣifuged to removeinsoluble aggregat巳S arld the  

supematantwasこIPPlied【Oi＝0％p（）lyこICILylamidegelc【）ntiliningSDS（SDSrPAGE）（Fairbankse［  

al▲ユ97り．Thcpep血ech日加orClり（Aご27，500；Bニ25，200；C：25，800）wereusdaspro【ein  

standards払rest血l血）t－Oftl】01eculaL・weights，ProLeiIISWeretrilnSferredn・OmSDS－PAGEgelsto  

nitrocellulosefj】terswi［hこITrans“BIotapparLlttlS（Bio－RLld，Richmond，Calf・，uS，A．）asdescrlb6d  

byTowbinetこ1f・（i979）・ThemembrこI11eWこIS b【ockedwi（hl％bovineserum aZtIumin（BSA）in  

PBSandin亡ubこIted丘〉r60minLltrOOnl把mPel－arul・eWithzIPPrOPrl乙ILedilutionsofrabbitanti－humaJI  

ClqandJorrabbilaI－tiLhtlmこIIIIgG（HandLc仙ns）乙Intiserum・AfterwashingwithPBScontaining  

O，05％ Tweerl－2O， 

peroxidase－eOPjugiltedF（ilbl）2行場meT－tSPl●ePared f－）■Om theIgGfractionofgoatanti－rabbitIgG  

aFltibodies．Af【er extcnsive waslling，the nilrOCe11uIose mcmbrarle waS Stained 雨th  

／尋．ブ   
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4－Chloro－1－1－こIPll血1c川－1Lljr－】11gトl20ヱ．  

RESUIノTS ANU DIS 

lncubationw油CIL】l’eveこIled＝lrinl－Iikcsp山fiじfluorescenceontheTnembraneofbo【hRHand  

S－273strainsofT．g（HldLi（Figtlrel）．N町nlembrilnenSSOCi乙t†ednしLOreSeeneeW乙tSObservedwith  

livepamsi【esofRIJu‖d／orS－273strこIi■1Hncubll［edwithClq；Whiletheparasitesincubatedwithout  

ClqdidL－OtSt－0、＝ny準Ci軋nuol■eSCenCe・Tl■OPl一（，∠OilesofRH（Fi如ela）NldS－273（Fi／gure  

lb）strainsl－乙‡d t1irrし－ゝC Ll血sli紳1）′pこ1tCh〉′m…1■eメCenC∈・Sporozojtes、翫）m f七三ICm代d oocysts  

（F短urelc）alsoexlljbitedflu‘）L－esCe一一CeOrlLheir・nembrune，bu【werestainedlessintenselythan  

tr叩hozoi【es．  

Fig・1b  

】1書・lc  FLg．1、d  

Fig・1罰－dtIIn皿n（－nu（汀e駈ご批C」拭こ11i加ium）」■t－u川こL【lCl（1bi仙－gSjしCSO－－rjxcdpara5ilcs．Parasi上巳swe【℃  
inc血tcdror30■l－in出37℃、VithrwiriL圧＝1u－1刷Clq皿dlhcnincubakxIwiLhrabbiLand－hurnanClq  
f■（ilb■）2丘aglm¢【眼肌tr賞1C虹く1w仙十■汀仁一HⅥ1ju脚ICLl抑Iir抽l）iLIgG．  

7；xLmccLIuhrLrophozoiLeS（）l－RtlsLriJj‖（1iL）．LTOPho相iles werGhこLrVCS船dITOrn CuJLLuLed MEC ce］1s．  
MagniricaLIO・l：＾Xl，（）0（）、Tropho∴Oite＝1J■S－273sLrilill（lb）．l｝iu・asiLCSWCrCCOllccLedfromin鮎ctedmice  

bRlins・M乙1gnjl’ic乙1血－＝×川（）0．Sl）0代）ノOiLCSO】■S27〕s血n（崎眺1即汀icalion：×4仙  

Human】gMbi・l（li喝SitぐSO】1】lxぐ（lい叫11）川jlCゝ0董－RHs皿1n．l）∬aゝil亡SWC祀inじUbdtCdwithhcaト血ctlVa厩I  

hum皿SCruml■roI－－l－∝111r－〉′血ulし…n（lrじ此1eしIwillげ【TC（‥OnJu糾C山Int＝ⅢmanlgM（1仇M昭Iirica血n：  

×1，000．  

．㌧リ   
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Tablel．   

L鋤1i融0IiofllしI111虹IClり榊1悔瑚血槻＝卿血＝yi＝－rl］tLnOnuOre§CenC¢如Say   

p肌Si【eO血｝ゝtCel】  油ユニ1】1d“11）舶こ山一 
、n。r岬  

MEC  N√「   

伽ph（抑血te（RH）  血一十  ri】Ⅵ十  帥nかml  

（S一三75）   ri【11＋  1血＋  bOn釘ml   

Spo和之pite（S－273）   NrI、  ▲・j■1－±  240唖仙  

－nle触【yOr仙Te、SCCI－一組ini－1g：l一喝油咋；冥Iig柚yposi【ive，±；p血iveナ＋；NT7n8t  

t由ted．   

＊ValtI悶粥eXpreSS¢duジー血j＝－州－C（胱eIl肌l【iリー1S OfClq glVl咽adislinctp幻S漁場   
＄一社inln苫．   

S騨眈and出血ICtin－munひ－S【ai－－1唯W乙iS触胱【e血nlhemembraneof餌phozoite宜incub誠錮  
w抽elqatconcenlrとl血1Shjgherth洲蜘喝仙Weak，bt－t軸－1；鮎a正【immuno一頭血眉Wa＄  
触錐don【he【11enlbnい1eOrSpdr（ラZ血esi祀Ubl胞1減価Clqこ1tCOnCe相加8nShi帥打th抑248  
n漂如準眈l）・Trea一口lentOrSP（汀OZPi瞼S、抽叩面目抑dtit11rOCll（批aciddし】ri喝eX聯faぬ1h慮  
noe免¢fOnlh8bi′ndi噸（）fC和渕呵郷血拙小冊酢廟wIl）・   
T叫血Z¢itcsi－－C血1【亡dwit】一触山一一員C血Ileilllし＝－－こL】－SE川丁－－and弛il－edbytheD伊Apf礪池澤  

exhibiteddQトIikespじCiflぢ【1し1f）rビゴe・－Ce卿t】－じir血te王■iol－eIld（Fi脚relしl）・  

11ⅥmL】nOblotti】馴lユニl【ySlゞOrb（）し‖－dCltliゝ頗wlljIげigt眠2・馳l¢sピOrl嘩Onding旧fhらÅ－－  

軋致pdC一曲融紀和血侮dClq囲11）、V【1WiLl－ill・1・卵叫Wer亡卯Iy血tec画心拍鹿ポ虻画輝頑噂  
8rRH粧如incし1bこ1tedwitI－Cl（l（l【l∫1e2）；Wlljle，】－OQ抽引・b＝IldsこlゞS胱iこIted、刷IA一，B－，C一血加害  
8fClqwe指由紀Ctedi・－the餌h已rl岬射卵呵燕瑚糎印刷血Cl（川壬Ine恥Humane堺血y瞳S  

Figure 2．l－Ⅵmu叩寧血血g 8r  
虹叩h似Oit¢SQ「R日加i盈Orbuman  
噂血鱒押拍融加鵬鹿伽rwilb or  
減価如し Clq．Pa砲台iヒ¢Sin8ilぬt細  

with Clq（加e2）Qr Wiul叫几Clq  
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