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TheaIltigenicrelationship（s）amongstkinetoplastidflage”atesvizL Leishmaniadonovani  

promastlgOteS，Bodoindj’lantSPlandHe7PetOmnnaSind［Can・Sp▲havebeenevaluated  
uslIlgllnlnunOe■ectrophoresis，indirectnuorescentantibodytest，erLZyme－1inked  
immunosorbentassay，SOdiurndodecylsulphate－pOlyacTylamidegelelectrophoresisand  
e］ectl・Oimmunotransferb．otassay・AntiseraraisedagalnStthethreeorganismsweretested  
withhoTnOlogousandheterologousantlgenS・Ina］1theassays，COmmOnantlgenSagalnSt  
threeflagellateshavebeendemonstratedagalnStthehomologousandheterologous  
antibodies．However，amOl・eCIoserantlgenicrelationshipbetweenHlindican・Sp・andL・  
dt）nOVa71iantlgenSandantibodieswasobservedinallteststhanB・jndican・Sp・ant．gen  
andantibodie5tOH・indican・Sp・OrL・donovanjantlgenandantibodiesIThese負ndings  

willbeveryusefu1instudiesonphylogeneticrelationsllipbetweenBodoninaand  
TrypanosornatinaoforderKinetoplastida・   

lNTROl）lJCTION  

TheorderKinetoplastidaconsistsoftwosubordersnamelyTrypanosomatina  
（monoflagel】um）andBodonina（bjnage］1a）ThegeneraHefPefom〃naL－and  

belongtosuborderTlyPanOSOmatinawhereasBodobelongstoBodonina・Thefirststudy  
byNoguchi（1926）onserologicalrelatioTIShjpsamongstthekinetoplastidnagellateshave  
selヽ′edasabasisfbrconsideraLionofspeciesandgenusaffinities・C，・ilhiLhajZ7SCiculala  
hasbeenshowncross．reacted、～・ith（1・OnC叩elti，C・lzJCiliaeorotherCrilhjdiasp・from  
Euryophthal－TleS（McGhee1963）．Onlhebasisofagglutinationtestthl－eeStl‘aiTISOfC・  
／iJSCicIJ／aIaaIldonestrajnof（、．（）nC叩e／（iwel・efoundi】一一munOIogicallysimilar（Vitetta  
andGufnl－an1967）．TheantiLeplOmunaSPeSSuajserumshowedcross－reaCtivitywithT  
Lソ・1J＝Iasdetectedbyimmunodi爪ISioIlandrosettetechnique（Souzaetal・1974）・Sera  
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COMMON ANTIGEN（S）OF KINETOPLASTIDFLACELLATI；S  

frompahentswithChagas．diseaseagglutinatedculturefbrmsofCo？CqPeLuandTcruzl  
ep血astigotes（Va伽OneandYanovsky1971）．Antjgeniccross－reaCtivityhasbeen  
reporkdbetweenL・donovTrandCYithidtaspp・田edgeetal・1979，Lopez－Brea1979）・  
Immunologicalcross－reaCtlvitybetweenTbpanosomac77JZiandinsecttrypanosomatids  
havebeendemonstratedbydifrht血munologicalassay（LopeSetal．1981）．The  
membraneSpeCiticmonoclonalanhbodleSgeneratedagainstpromashgotesofNew－World  
LeishmanLaSPeCiesshowedcross－reaCtivitywithTc7WZjantlgenbyirnmtlnOblotand  
enzyme－1inkedimmunosorbentassqy（Willi8mSetal．1986）．SixmonoclonalantlbodleS  
SPeCi鮎tonaBellarproteinsofLejshmaniacross－reaCtedwithmembersoffamily  
T別格nOSOm独d配g〃血りpα肋〃7，伽耽－（1sm鋸血e上山1989）．nepr朗eas朗  
丘omLmq］OrprOmaStlgOteSandHsamwekwssoaiwereshowntoshareseveralcommOn  
ha聖eSSuChas，glycosyl－PhosphaddylhlOSitol（GPD－anChor，Surfhcelocationand  
act］Vlty，SenSitivitytol，10－PhenanthrolineandpePtldebondpreftrence（Sclmeiderand  
Glas引1993）．   

ThenucleotldepdJwasdetectedin7こbniCeiandotherkinetoplastldspecies  
（Gommers－Amptetal・1991）・PartiallyRNAedltedmolecutesforthec）佃Chromeぺ  
OXlda引己Subumf川（COIIり什訓SChptshowssimi】血中in7「占用re′げea由nelal．1988）  

狛d〟‥ゞ甜〃〟e¢e∫・…叫〃・〝はⅧお御e′，〝．肌〝〃帯C（フ用椚，エ．招柁J加ゎe抽dC．ノ加c佗〟Jαぬ  

（LandweberandGilbert1993）こH・megaSe！iaeandfLmarTadeanef（LaTldweberetal．  
1993），Recently，S山IilarpanTedithggenes（MURF4，ND7町1dCOHI）wereisolated丘0血  
rよ明此Ⅵ，rC′ⅥZメ，LJ‘1相川わ仏ちC，ノ加cね〟／αぬ，〃．椚MC〝〟椚，βJ那加〟〟〃訪αmノブcね肌d  

T／：岬αndp／asmaborreIi（Maslovetal．1994）．Al1thesefhctssuggesttheexistenceof  
COmmOnantlgenSOrgeneSamOng七hletOP］astidtlagellates．However，nOneOftheearlier  
WOrkershavestudiedtheirrmlunO10gyOfklnetOPlastldnagellatesinacomparatlVeWay  
andcspeciauy，W仙Bodonlna（bif）age11ate）toTrypanosomatma（monoflageuate）・Inthe  
presentcommunicatlOn，e爪）rtShavebeenm如etoevaluatetheant］genicsimilantl  
amongtheklnetOplastldnagellatesuslngSerOloglCaltestssuchasirnmunoelectrophor  
（LEP），indlreCtnuOreSCenCeantlbodytest（tFAT），enZyme－1inkedimmunosorbentassay  

（EuSA），SOdiumdodecylsulphate一匹Iyacrylamldege］eleetrophoresis（SDS－PAGE）and  
electroimmunotransfbrblot（ETTB）assay．   

MATERIALSANDMET打OI）S  
Or幽nisms   
HeTPelumonas／ndican．sp．（De1992），isolated丘omthehlndgutofCh7yyO77VM  
megaLlePhu／a（bomegleenfly），WaSmalntamedat25OCinmodinedTobie－stnedium  

（Ghoshetal．1987）．However，fbrantlgenPreparatlOn，OrganlSmSWereCultwedina  
tissuecultuemediumcontainjnghemin，biotin，L－glutarninandfblicacid（Karet  

at．】990）．   

昆ノ∫力椚（洞／d血㈲Wf，iso】飢d丘omakda－aZ訂匹uentbybonel11mOWa叩1r加olt  
WaSmaintahedinmod沌edToblerSmedlumat250C．AntlgenWaSprepared什omL  
donovanipromastlgOteSinde伽edmedium（Karetal．1990）．   



COMMON ANTIGEN（S）OF KINETOPLASTIDFLACELLATES   

Bbdoi頑ican．sp．（De1992）jisolated丘omthehindgutofLed70CeruSindicusbiant  
Waterbug），WaSTOutineb′maintamedat25OCinmodinedTobiersmediumwithoutblood・  
Preparatiomo一皿円山亡en   

Eachflageuatewasharvestedbycenhfugationat5，000xgfbr30minat4OC，  
Wa止d仙r∝由¶鮎玩ph朋匝如e－bu肋red一滅加げBS，岬7．2）弧dsu匝ctdto  

SOnlCatiorl（hbsor．ic200OultTaSOnicator，B．BraunMelsungenAG）fbrabout3加血（Six  
bulStS，eaChofa30secduration）inanicebath．HomogenateswerecentribEedat  
lOっ000xgfor30minat40candtheclearsupematantSWereuSedassolubleantigen・  
ProteincontentswereestimatedaccordingtothemethodofBrad触■d（1976），Ph印yl  
methylsulphonylfluorideandleupeptineata負nalconcentrationof2mMand2膵hl  
respectlVelywereaddedtoantigenasproteaseinhibitor・  
lmmu扉zationofrabbits   

Albinorabbjts，Weighingl．5kBtO2kgwereimmunizedwi巾H・indican．sp．，L・  
donovantaJldB－indican．sp．sol11t｝1eantigen（S）．Atotalofsixirnmunizationdoseswere  
adminjsteredtoeachrabbitofwhichthefirstthreeirnmunizationswereg】ⅤⅢ  
Subcuねneouslyatfourd一晩r紺tSitesw油eq舶】volumeofF柁皿d七餌mpleIea4juⅥⅢI  
（Glbco）at10daysinterval，andthelastthreedoseswere叫ectedintraveno那Iy  
antlgena］oTle．Sera丘omtheseanimalswerecollectedaRer10daysoflastimmunlZation・  
Priortoimmunizationserawerecollected舟omalltherabbitsfbrtheirsubseq此ntuSeaS  
healthycontroIs．Alltheseravverestoredat－200CandheatinactlVa（edat560Cfor30  
mhpnortouse．  
Adso川tionexDeriments   

Formaldehyde（2％）駄edandthoroughlywashed（inPBS，pH7・2）nagellates  
（1x】07ceILs）weresuspendedinlmlserumandleftovernjghtatroomtemperaturewlth  
CO爪S伽1tagttat］On・ThellnadsorbedserumWaSCO11ectedaftercentrlfugationat5，000xg  
tbrlClmi廿TheclearserumWaSuSedinthestudiesorcross－reaCtlVityamOngStthe  
homo】鴨OuSaれdhet訂0logousa血gem一肌dbo吋舶S呼．  
lmmunoelectro  hl汀eSis   

ImmunoelectrophoresistestwasdorLeaCCOrdingtoPan（1986），Inbrief，7mlofl％  
agarose（Sigma）inTris－barbitalbuffer（pH8．6）waspouredontoaglassslide（8，4x7，4  
Cm）・AntigeIIWellsandantibodytroughswerepunchedassl10WninFiguresla－1c，Eacll  
antlBenWellreceived16plofsolubleantlgenCOntainlng120pgofantlgenlCPrOteinsand  
electrophoresiswasca．Tiedat4OcinTris－barbitalbuffer（pH8．6）uJlderco11StantCLlrrent  
Ofl・5mAmp／cm（holjzontalIJKB2117multiphorlTelectrophoresis，Swederl）fbr4hr．A  
775LtZofseruIrlWaSaddedtotheantibodytroughandtheslideswerejncubatedatroom  
LempeI■afure（25－300C）n）r24hrto48hrinahumidehamber．  

1日direct爪uore5CenCl∋antibod   

TI】istest、、raSpe血medacc01■di■唱rO仙川－e血od血scl◆ibedbyShawandVoller  
（1964）－Briefly，aCtivecultures（72hlLOld）showingexponentialgrowthwerewashed  

threetimESWithPBS（P］17．2）andfixedincoldmethanolfbr15min．Fixedcellswere  
WaSl－edfivetimeswi血PBS（pH7・2）andfina11yace（1suspensionoflOOol・ganismsper  
highpowerfield（40x）was叫usted・Sixdl・OpSOfantigerLSuSPenSionswereaddedon  

ノ．？ガ   
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マ1e諷mic相即匹Slides・伽托血訓極印 
． 

andhcubatedat37OCfbr45mininahumidchamber・Ex讐antibodywaswashedand  
20to30直ofworkhlgdihtionofanti－rabbitIgG fluorescelnisothlPCyanate（F汀C）  
（SiBma）wasaddedtoeachdropofantigenantibodyspotsaTldtJleSlideswereirtcubated  
asbe払re．Theconcendonofanti－rabbitFrrCforHLndican．sp，andL．dbnovanlWaS  
l：40andl：160forB．jndTCan．SP．Findly，theshdeswererinscdinPBS（pH7．2），air－  
dnedandmountedin90％Blycerolbu徹匝H7J2）．Flucrrescencewasexanhedwitha  
Auorescencephotomicros印pe（CarlZeiss，Gennany）．  
EnヱVme）irLkedimmunosorbentassaY   

Thetechmqtlefbrper如血喝thetestwasモSSentia町thesameasdescnbedby  
Hommeletal．（1978）．Briefly，100plof2O膵／mlworkingd11ut10nOfsolubleantlgenS  
OfeachpafaSitespreparedincarbomte舟icarbonatebu脆ー（0．05M，pH9．6）wasaddedto  
eachwdlof96flatbottommicrotiterELISAplate．TheplatesweTeincubatedovemlght  
at4UCandnextmomingwashedthreetimeswithO．85％salhleCOntainingO．05％tween  
20（Si印可．Al00山Ofapp柑priaklydilutd（1：200）封汀ⅧmWaSadddh血phca短  
wellsandthecontentswereincuba（edfbr90minat370C．ExcessserumWaSWaShedas  

above，andlOOplofoptimallydilutd（1：1000hPBS，pH7．2）coruugate（horseraddish  
Pel℃Xidaseanti－rabl）itlgG，Fabpan，Sigma）鵬Saddedtoeachwe11andincubatedas  
above．Afterwashlng，100plof丘eshlypreparedsubstratesolutlOn（Orthoph印yldiamine  
inO・2Mphosphate－Citratebu鮎一，f）H3L7，COntahlngO・02％H202，V／V）wasaddedto  
eachwellandthereactlOnWaSallowedtoproceedfbrexactly15minindark Reaction  
wasstoppedbyadditlOnOf25L11Qf5NH2So4andcoIourintensltyOfeachwellwas  
recordedat492nmwavelengthinanELISAreader（DynatechLaboratones，hcL）using  
subs廿atecon什01asblaI止．  

餌iumdod眈YIsul口hatかmh且CrVlamide亡ddedrophor闇壷   
U血Ig山es加dar山飯山iqueofHamesandRICkwod（19貼）ユ％ofstackl喝騨1a皿d  
5，20％contlr）uOuSBradlentgelwasusedinseparationofhundredmicrogramOfantigenic  
proteinsofthreeparasites・Electrophoresiswascamedoutat25thAmpconstantcum：nt  
andterminatedwhenthedye丘ohtmigrated粍l－2cmofthegel・Gelwasstalnedwith  
0．2％（W／再Coomassiebrilliantblue（KOCH－1ight）・  

Eledroimmun油rblot   
ThemethodusedfbrEITBwasessenti叫thesameasdescnbedbyDasdal・（1993）・  
1I］brleftal＝hethreean噂enswere駄stseparatedin5－20％SDS－PAGモ▲Separated  
proteinsweretlanSferledtohltrOCeuulosemembrane（0・45pmporesize）usingtransblot  
bufferinatlanSblotcell（Bio－RadLaboratories，R］Chmond，CA）at40Cfor51汀・Once  
theproteinsweretransfhedtonitroceuulosemernbranetheywereincubatedinbloGking  
solutlOn（3％bovineserumalbumln，preParedinTBS，10mMTrlSandO・15Msali肥）fbr  
ovemightat40Cwithcon如ant＄haklnB，NextmomingthemembIWleWaSWaShedtwo  
tlmeSwlthTBSandincubatedwith1：1000dilut10n（fbtmdoptunalinstandardlZation  
PrOCeSS）ofH．indICan．Sp．antlbodyat370Cfbr90mintvithcontlnuOuSagltatlOn The  
membranewaswashedasaboveandexposedtoperoxidase－∽Qrugatedantl－rabbitlgG  

．、ブタ   
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（1＝1000dilutioninTBS－BSAsolution）fbr60minat37OC・Colourreactionwas  
developedinsubstratesolution（5mg／mlof3－3，diaminobenzidinetetral1ydrochloride，  
l）AB，inTBS，0．02％H202）andreactionwasstoppedbyrinsingthemembranesin  
deionizedwaterandtheblotdried．  

RESULTS  

lmmunoelectrol ohoresis 

（HIRS－H）showed13  ThehyperimmunerabbitserumraisedagainstILindican・SP・   

precipitin6ands（Nos．1－13）withthehomologousantlgenandthesebandsappearedto  

Fi81礼Singledimensiotl  
imllll∝】∝trOphorclic  
reaclionorant‖ナ摘dα  
n．sp．弧ti叫甲IRS－H）  
（175再undilul8d）against  
丑山血・打n．Sp．（B－AG），〃  

J〝di仁・d∵n．Sp・（H－AG）andJノ・  

ゐJ】卯側再仕－AG）anligeninl％  
agarose．ThealltユgCnS（16いI  
CO【ltaining120帽OrPrOlein）were  
elcdrophoreseda†aconsbmt  
currenL（】．5mAmp／cm）Lor45min・   

Fig．1b・Sing16dit11enSion  

L－AG  

ur10eleclrophoretic  
clio110Fanti且J〃dc♂  

p．anli血y（HIRS－8）  
ぐ175111undiIuled）against  
且J〃d血n．sp．（B－AG）ノエ  

ノ〝d血n．sp・（H－AG）and上・  

血仰相加（しAG）antigenjnl％  
agarosc．Thea－11igens（16－1  
contajni鴨12011g正prot面）wefe  
electrophoresed at a constant 
curTenL（】．5711AlnP／cm）br45min・   

吊81仁・Singledimcnsion  
immunocIcctropl10relic  
TeaClio110r即11iJ．．（わJ7∂γβ〃′  

antjbody（HIRS－L）（175山  
undillllcd）8gaiIIS1月・i〃d一也  

nSp（B－AG），什f〃‘〟cdn・  

Sp．（廿AG）andエ・ゐ仰V〝〃りL－AG）  

ant】geL－i▲11％agarosc▼Theanl】genS  
（16lllcolllaj山ng120博Ofproteim）  
llノeree】∝trOphorcscd8taCOnSlant  
cllrrelll（15】】lA】11p／cITl）br45min．  

H－AG  

B－AG  

H－AG  

B－AG  

hestrongest，PrObablycompound  extendfromlheanodalendtothecathodalreg  
band（Nos・1っ2and3）migratedtowardsthecathodeL HoweYer・theotherprominent  
b8nds6．7．8，9，10Tlland12wereobservedclosetotheantlgenWell（Fjg．la），The  

ノ鋼   



COMMON ANTICEN（S）OF KIN】∃TOPLASTIDFLAGELLATES  

read細be帥e血HほふH弧dβ・融臨吐印牒両脚血owdo山y抽Opr鰐ip抽n訂CS  
Wbichw粥1abdd舶A弧dB，也町We代飴wdtow且rds仙eca仙od扇e血s．ム油励触珊血  
め榊柑血血塵卿牒画nst如皿血izdr抽bits珊tO打加虎cαn．叩．Showd5w由k  
b狛血血hc，℃，hamdL   

ThehyperimmmeserumtOB・Lndkan・SP．（HIRS－B）showed14pTeCipitinarcs  
押OS・A－N）whenreactedwithhomoIoB如ahtiBen（FiB．1b）．Thepreclpithbands  
appe訂edthmu如0出血egel丘om組郎kr喝ioれ坤C象血bdde雨 間e負Ⅶban由v近在B，  
C，D細dEw即eFOmi肝nt山肌0仙耶弧d仇e托吋impけ桓昌仙血hombIo助r㈲仙血舶e  
山水edinHJRS－L叫dHIRS－HagainstB・indtcarl・叩・antigenlTheprecIPltlnreaChons  

¢fi川∬＝皿已鋸rumtOβ▲血成用m叩・ag血st且わ戚血川．坤．細dエ．め舶叩血卸極細W帥  
gene元町we止訂（b抑由2，5，1q恥b㌢C，f弧d叫．   

mehyp帥iⅧ肌Ⅲ皿e用b仙紙ー血血5d鳩山蹴エ▲血榊Wf（HI貼－L）血0、Ve410  
PreCipitinbands押OS・aj）withbmoIogousantigenげigle）．ThepromirlentpreC匝  
b加鮎weres七甜如血af血ec如hp血1蝕d（恥乳C，dande）弧d弧Odd印d（N耶．払hi  
andj）・LessernumberofbandswereoもservedwhenHIRS－Lwastestcdagamst  
heterologousantlgeni・e■，H・i7励甜n・SP・andB・indlCan・Sp■antlgenS Themost  
intefeStuTgObseTVat］OnWaStheabsenceofprecipinTlbandsc，handjinthereaction  
betweenHIRS－Landil・indTCan．SP．antigen．Simi1arb，，thereact10nbetweenHIRSdL  
andB・血蛮can・SP・antigenshowedabsenceofbandsincathodalregH）n（Fig．1c）．  
hdir眈川uor朋C印ee且ntiMvte釦   
hlfFAtestbrightntMeSCenCeWaSObservedthroughoutthebodyandnagellumwhen  

Fig・ヱ・Photo血GrOgraPhsshowil唱【hee舵e10ranllgen▼8血bⅨ1）・ⅣaClio帖inlFA■rusLn£月・血加治∩・Spa5  
allli皇en・Thcaclil′CCuJlures（72hroLd）鯛erfixat10nWerere粥LedlVilhFJTCfollowinEthcirTC11batiorLWlth  
alllib叫・軋Homoト叱OuSan【i8Clユーantik叫reactionusingβ．J〃dほ〟n叩．antige11alldβ．油正郎川．Sp．弧tib頑  
h Hele【010gOuSantlg印－antib血）・mCtionusing且J〃dfcdn・甲・a5a■仙gel－and£・故棚如加両軸Ii旭y．  
M之唱n消闇IiDnluOりx，  

Jイ′，   
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⊥血靴Ⅶ血蘭d〟・J′撼cαm．叩．Weretrea†d前山ei山訂homologousorhetem】喝OuS  
Serum．lnconhry，Onlyhomologousantlbodyshowedbrightfhorescenceonbodyand  
即ef】喝eHumofβ．血如拙叩．げig．2わ．Howev訂，加地tmlogousandMiesi・e・，エ  
donovan］andHjndTCall．Sp．antiseraproducedweaksurfacefluorescenceandno  
nage11arfluorescenceagainstB．indican・Sp．antigen（Fig．2b）．  
EnzYmelinkedimmunosorbentassaY   
TodetectthecutoffpointfbrIgGantlbodiesinELISAtestthepositiveandnegadve  
SeraWereaSSayedatdifferentdilutionsviz．，1：200，1：400，1：800aTldlニ1600．Al：200  
dilutlOnWaSfbundoptindinthesensethatitcompletelyseparatedoutthenegatlVe  
派n皿舟omtk匹SltlVeOneS・mere餌1tofELISAu5i喝1二200dJ血on】SpreSe如dh  
Fig．3・AtthlSdilutlOn，al＝hepositive（bmoIogous）serashowedmeanO．D・＞0－40  
Va）ueswhereas，fhepremune（COntrOl）serashowedmeanO＿D．＜0．10values．h  
heterologoussystem，Ldhnova〃jantlgenreVealedgreaterO．D．values（meanO，D．  
0・28：）wjthHljndicanlSP・antibodythanwiththeB－indican・SP・antibody（meanO・D・  
O．22）・SimilarIy，WhenH．indTCan．SP．antigenwasreaetedwithL．dbnovanLandB，  
ind］Can，SP・antlbodies，formershowedgreaterO．D．value（meanO．D．0．34）thanthe  
latter（meanO・D－Or18）．ReactlOnOfB・indl’can＿SP．antigenwasobseⅣedmorewithL  
d”F”Vuniantlbodies（meanO．D，0．30）thanH．indjcaTt．SP．antibodies（meanO．D．  
0．16）．  

吊払ユ．E恥clofantlgen－a∫lti旭v  
reELCtioninELISALesL．TlleaCtivc  

Cu】turcs（72llrO】d）Ⅵ・ereSOnicaled  

amdceJlけjhJgd．ThesupemalanI  
IVaS11Sedasanligen（ユOll釘ml）．  
Fo）10Wll－gthcincubalionwith  
an【fsemm什200djlu（刷1）andHRP－  
COl胆gatC什10川dilution）thc  
CO】our、、・aSdcヽ・elo匹dusingOPD  

assubst【atC．TheODヽ・alues  

Ⅵ■CrClakema149ユnm．Theresults  
油0Ⅵ711arethemcan±SE丘omlhr∝  
indcpcndenlexperimenlS．A．β．  
血‘7J甜11，Spanl唱C¶．B．⊥．（わ仰レd〝J  

d′7JJg即C〃二細心kⅥ口．SP．anhgen，   

A  8  C  
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Sodiumdod叫ot  
a附IYS短   

TheresultsofSDS－PAGEandimmunOblotanalysisaTeShowninFjg・4・InSDS－  
PAGEthe commonpolypeptidesamongthethreeflagellateswereobservedinthe  
molecularweightreBionat68kDa，60kDa，56kDa，43kDa，42kDa，38kDa，33kDa，30  
kDa，25kDa，23kDa，18kDa，16kDa，15kDaaTId14kDa（Fig．4，alTOWhead）．  
However，thecommonimmunOreaCtivepolypeptideagainstHindican・SP・antibodywas  
Observedat60kDajnalltheantigens（Fig・4，arrOW）・Homologousantigen－antibody（H  

SDS－PAGE  WESTERN BLOT 
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Fig・4・SDS－POLyacr）Ilamidegeldeclrophoresisandimm11L10blolanaJysISOr3kinetoplasLidnagellates▲One  
hundred一喝OrSOLubleanligenicproteiLISOfA．Ldonol′OnJ二B，B．indicE7Jl，SP∴andC，lJind／cけn．Sp，Were  
un；lly′dbySt）S－PAGEon5－20％（W／v）gTadien（gels・GeL5WereeilherstainedwilhCoomassi巳br11tianIbluetD  
＼istlalizeprotcjl】baTldsortraLISfe［redeIectrophoTetlCaりyLoniLrocellulosemcmbraneforlml11unOblotanalysJS．  
－11hcll－Cmbr抑い、′；lSS1月‖ドd“′i【】1aれa一山b鵬〉・10〟／〃〟加nsp．（l：＝叫di】u【ion）usiれguABas chromogcnand  
H2O2aSSubstraLe・Thesizeorthe■一10lecuLarweighLmarkersisilldicatedolllhcrightsideofthegel・The  
CO・11n10nbandboLlliIISDS－PAGEil］1dillltnunObLtamollgLhreeTlage）1aLesisitldicaLedbYarrOW．Thecomll10rL  
bandsinSl）S－PAGEanlOnglhreerlagcllatesareindicatedbvarroIVhead．  

jndi〔●an・Sp・antigrantibody）showedimmunoreactivepolypeptidesintherangeof190  
kDato14kDareglOnSWithm叫OrpOlypeptidesat170k上）a，150kDa，84kl）a，68kDa，60  
kD軋52kDaて30kDaand20kDato14kDamolecuJarmasses（Fig．4，Westemblot，lane  

J：、   
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C）▼ThecommoniTnmunOreaCtivepolypeptldesbetweenHindican・Sp▲antibodyandL・  
donovaniwereobservedat67kDa，60kDa，50kDaand33kDa（Fig・4，Wes†emblot，  
1aneA）．Ontheotherhand，Hindican．sp．antibodyandB・jndTCan・Sp・antlBenShowed  
corrLmOnPOlypeptidesat54kDa，40kDaand30kDa（Fig・4，Westernblot，laneB）・   

DISCtJSSION   

Thepresentstudyclearlydemonstratedtheantlgenicsimilaritiesinthenagellatesof  
threegeneranamely，Leishmania，Herpe10mOnaS，andBodbL Thisisperhapsthenrst  
reportwhereimmunologicalrelationsllipbetweenthemembersofthesuborderBodonina  
wasevaluatedwiththewellrestablishedmembersofthesuborderTrypanosomatinaonthe  
basjsoflEP，TFAT，ELISA，SDS－PAGEandEITB．DataobtaiIled丘omallthe  
experimentssuggestthatantlgenicmoleculesofL・dbnovaniandH・jndican・SPLaremOre  
c］oselyrelatedthanaTltlgenicmoleculesofBlindican・Sp・  
Imnunoelectrophoresishasbeenusedfbrsel・Odiagnosisofka］a－aZaf（Rezaletal・  

1977，ManciantjandMeciani1988，andMittaletal．1991）andfbrthedetectionofT  
e一′r・Viantjbody（Rainaetal・1986）・1nIEPstudiesm函rdifferencFミamOngStthethree  
antlgenSWereanatyZedonthebasisofpresenceorabsenceofprecIPltinbandsin  
hetel・0logoussysterncomparedtohomologoussystem・Theresultsofthisanalysis  
dennitelysuggestthepreseI．CeOfcolmnOnantlgenSamOngthethreeflagellates・The  
precIPltinbandappears（Obesharedbyal1theantlgenS，however，judgingfi■Omthe  
i■ltenSitiesandpresenceorabsenceofbands，thereseeTT．tObequantitativeandperhaps  
qualitativedifferences（Pan1986）amongthesethreeorganisms・   

BothELISAandrFAThavebeenusedforserodiagllOSisofleislmaniasisand  
ttYpanOSOmiasisbydifferentwol・kers（WaJtonetaL1972，Rezaietal・1986，Anthonyet  
al．J979，ManciantiandMeciani1988andMittaletal．1991）．1nourpresentstudywith  
ELISAtest，iI・indican・Sp▲antlgenandLdonovaniantlgenalwaysshowedgreaterO・D・  
valucswirheitheI・L．d（）n（）Va（7iorH．jndican．sp．antibodyratherthanFLindican・Sp■  
antlgentOB・indiL・an・SprantibodyorB・jndican・SP・antlgentOH・jndjcan・Sp・antibody  
（Fig・3）・Theseresultsonce？gainsupporttheviewthatHindTCanSP・andL・donovani  

havemol・eCloselyrelatedantlgen（S）thanB・171djcan・Sp▲antigen（S），Theseobservations  
probablysuggesllhatthesequencesbetweenJノ・donuvaniar）d〃二indican・Sp・for  
generat川gantibodyresponsearemoreconservedthanB・indican・Sp・antlgen・However，  
thisneedsfurtherinves（1gation，Thesu血ceanalysISinimmunofluorescenceassay  
showedacross－reaCtivitywithintheparasites．Thepreadsorptionofantigenagainst  
threeparasitesdrasticallyreducedthenuorescencewithheterologousandhomologous  
systems．Theseobsel・valionsstrengthen（TleViewthattheseflagellateshavecoInmOn  
antigen（S）．TheresultsofIIIRStoB．indican．sp．showedfluol－eSCenCeOr）Wholebody  
Surfaceandonlyonef）aBellumofB．jndican．sp．Thiscanbeexplainedbythefactthat  
thef）agellarprotein（non－fluoresced）wasprecipitatedwi暮hparticulatear）tigen・lnttlis  

respectitisnotedthatwヲuSedonlysolubleantigen（supernatantOflO，000xg）asthis  
antlgenWaSfoundmorellTlmunOreaCtivethanthepa什iculateanhgen・  

∫射   
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工nH・Samue＠essoai，Tc7・ZJZiandL・donovania43kDapolypeptidehasbeen  
reportedwhichwasco－migratedwithskeletalmuscleac血has（Pan1986，Mortara1989）．  
Asimi1arPOlypeptidewasnoticedinalltheantlgenSinSDS－PAGEanalysis，thereby，  
SuggeStingtheexistenceofactinlikeproteininthesethreeorganisms．However，these  
ObservationsneedfurdlerirLVeShgation．Thepresenceofa68kDapolypeptldecanbe  
COrrelatedwitt．the68kDaprotein雨Iichwasdiscussed byChangandFong（1983）in  
〝1eズJC（コ〝打．   

Theimmunopreclpitationa敢erradiolabe11ingofLeishmaniapromastlgOteSShowed23  
kDa，42kDaand68kDapolypeptides（Chan芦andFong1983，Pan1986）・Th叩reSent  
EJTBstudiesshoweda68kDaimmunOreaCtlVePOlypeptidebothinL．dbnovaniandH  
indican・SP・However，theuncommonpolypeptidesnoticedwitheachorganismm町  
perhapssuggestthevariationinorspeci鮎ityofeachgroup．Acommonirnmunoreactive  
POlypeptideat60kDaintheseorganismssuggestsacommonantlgenicepltOpe．Presence  
OfmorecommonimmunoreactivepolypePtideswithH．i77djcan．sp．antlgentOL．  
donovaniantibodyorL，doJ70VaniantigentoHindican．sp．（datanotshowTl）oncemore  
SuggeStSthecloserreJationshipintheantlBenicmakeupofthesetwoparasites、Onthe  
Otherhand，B・indjcan．sp．antlgenShowedmorecoIlunOnimmul10reaCtivepolypeptides  
WithLdon（棚njantibodyl‘atherthanHindican－ヲp・antibody（datanotshown），Which  
impliesthepresenceofmorecommonantlge11icepltOpeSbetweenH・indican，SP，andL・  
donol；anjan（1genthaIIB，indican．sp．andH．indjcan．sp．Interestlngly，1tWaSalso  
noticedthattheimmunoreactivepolypeptidesinH．indjcan．sp．antlgenrangeSfrom190  
kDatolOkDa，il］L．donovanj95．5kDato20kDaandinL）・j〝diL・an．SP．75kDato20  
kDawhenreactedwithhomologousantibodies．Thesefindingstendtospecul孔tetheidea  
that叫PanOSOmatld（monoflage11ate）ismoreevoIvedthanbodonine（bi鮎gellate）－   
Theresultsofthisstudywouldhavebeenmoremeaningfu1ifthemonoclonal  
antit）Ody couldhavebeenraisedatleastagainstoneparasiteandwouldhavEbeelluSed  
fbrthecross－reaCtivlblanalysisamongthreegenera．Howevel∵血eresultswith  
POlycIona）anlibodycellainlysuggesttheantlgenicrelatjonshipamongthethreeparasites  
O［01雨1■Kinetoplastida．These茄ndingswillbeveryusenllforfutureresearchworkersin  
drawlngaphylogeneticrelationshiptl・eebetweenthethreepal・aSitesfbr魚1tureeVOlution  
studies．  
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