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Abstract: Antigens of Fasciola hepatica adult worms were chromatographed using DEAE-

Sephadex A-50 and Sephadex G-200. Two fractions (Frac. A4 and Frac. B4) which induc

ed the highest titer of IgE antibody to the mice without any detectable indirect haemag-

glutinating antibody were obtained by these chromatographic methods. Antigen analysis

revealed that these two fractions were antigenically same, and they were composed of

one main allergenic component with small amount of other 7 to 8 component. These

partially purified allergen had a molecular weight of 18,000 to 20,000, and they were

inclined to aggregate in buffered solution. It seems that the allergen is located mainly

in excretory and secretory products of F. hepatica adult worms.

INTRODUCTION

Human fascioliasisis known as animportant zoonosis of forelgn COuntries，eSPe州

ciallyofcountrieswithmanydairyfarmers．However，Onlyfewcasesofhumanfascioliasis

（total16cases〕have been reportedinJapan．Accordingto thelatest report of Teruiet

al．（1973〕，reaginic reactions were observedin the patient during the course of the

infection，andtheintradermaltest byusing the crude antigen from adult Fih坤atica

wasvery usefulfor the diagnosis of human fascioliasis・

On the other hand，Hillyer and Capron（1976〕reportedthat the crude antigen

coulddetectquicklyantibodiesincasesofhuman fascioliasisbutextensivecross－reaCtivity

was s巳en between the crude extracted F．h坤atica antigen utilized and the sera from

humans with variousparasiticinfections．Mostof this cross－reaCtivity was eliminated

whenapartiallypurifiedextractofF．h坤aticawasutilizedastheantigen（Hi11yerand

Santiago，unpublished〕．Thispurificationconsistedof fractionation through　Sephadex

G－200andp001ingthe crest and descending portionofthe second peak and allof the
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third of four major peaks eluted from the column．

In order to getthe purified allergen for diagnosis or forinvestigation purposes of

fascioliasis，We COnducted preliminary expヨriments and studied conditions for better

PrOduction ofIgE antibodyin the miceimmunized with the crude antlgen eXtraCted

fromF・h申atica（Tsukidnte and Fujita，19日2〕．Byusingthis effective systemtoinduce

IgEantibodyinthe mice，the purificationofallergenfromthecrudeextractwas carried

Outin the present study．

MATERIALS AND METHODS

Preparation of crも1de extra已モ（CE〕of paras量tes：Parasites were harvested from

Cattlebile ductsin Kanazawaareaandpreparedas describedinprecedingpaper（Ts

kidate and Fujita，1982〕．

Excretoryandse巴retOry（ES）amt主酢n：ESantigenwasobtainedinthephysiological

Saline at370C dippedwith F．h坤霊tica adultwormsin24hrs．

ChromatographyonDEAErSephadex A－50：Diethylaminoethyl（DEAE〕－Sephadex

A－50（Pharmacia，Uppsala〕was washed with distilled waterand equilibratedinO．015M

phosphate buffer containing O・OIM2－merCaPtOethanol，PH7i2．Fif［eenmilliliters ofCE

COntaining600mg of protein was applied to2．6x40cm column．Elution was carried out

atroomtemperaturewith24to30mlof O・015M phDSPhate buffer，PH7・2，C〕ntainlng

StePWiseincreasing■COnCentra七ions of sodium chloride at oM（starting buffer〕，0．125M，

0．25M，0．5M andlM．Five－mi11ilitersっf frユCtions weTe COilected at a flow rate。f O．2

ml／min．

Gelf呈It柑t量on onSephadexG－200：A2．6×9DcmcolumnofS三PhadexGT200（Phar－

macia，Uppsal且〕wasequilibratedwithPBS，PH7．2．FivemlofthepDOledfraction from

DEAE－Sephadex A－50was applied to the cDlumn－Gelfiltration was carriedoutat room

temperature withth巴Same buffer at a flowrate of Oi2ml／min．The effluent fractions

were collectedin5－mlvolumes．

Animals：MalemiceofoutbTedICRattheageof4to5weekswere usedthroughT

Outtheexperiment・ConventionalWistarratsofbDthsexesweighing150gwerealsoused－

These animalswere obtained from Hokuriku Lab．Inc．，Kanazawa。

Immunization：ICRmicewereimmunizedwith20γOfthe pool已d fraction eluted

fromDEAE－SephadexA－500rSephad巳ⅩG－200column，andboosteredwithsameantigen

On20th day．Wistarratsofmalewerealsoimmunizedwithl・5mgofthefractioneluted

from DEAEェSephadex Ar50，andb〇OSter已don5thday．Theseanimals wereinjected

intraperitoneallywiththe fractionmixedwithaluminiumhydroxidegel．

Estimation of protein：Theproteincontentofeach fraction was estimated by

measuring UVabsorptionat260mμand280mμ（Warburg and Christian，1942〕．

Polyaery呈amide酢1e且ect和Phoresis：Discelectrophoresis wascarriedoutwith two

kinds of polyacrylamide gels；OneWaSOrdinarypolyacrylamidegelaccording to Davis
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（1964〕andtheotherwassodiumdodecylsulfatepolyacrylamidegel（SDS－gel〕electro－

phoresisaccordingtoCandeelis（1977〕・Bothkindsofelectrophoresiswerecarriedout

in7cmlongtubesfor90minbyapplYingacurrentof5mApertube・

passivecutaneousanaphylaxis（PCA〕testandindirecthaemagglutination（IHA〕

test：Thesetestsweredescribedinthepreceding paper（Tsukidate and Fujita，1982〕・

RESULTS

（1〕s申aγationqratte曙enp・OmなG－in血cingan軸en∫・

（1－a〕AntibodPproductionqfthemiceimmuniEedwiththepooledjγactionelutedjの

HHAH－s申ゐaaeこr A－5ロcot〟椚n・

Intheprecedingpaper，itwasdeterminedthatthemosteffectivemethodtopro－

duceIgEantibodyinthemicewastoimmunizewith20γOfCEandtoboosteron20th

≡註ごt慧器監還器票。1慧宝㌫慧崇t≡e≡i≡霊宝芸
toaDEAE－SephadexA－50columnandfractionatedasdescribedinMaterialsandMethq

ods．TheelutionprofileisshowninFig・1・Effluentfractionsofeachoffives巳Parate

peaksobtainedbystepwiseelutionwerepDOled・Fivemicepergroupwereimmunized

OD280

7．0

6．0

5．0

■し
へ

2．0

1iO

PCA　　工HA

mean　±　SiE．

0．125凹

I Nacl

A

B C

D

E

0．25M

Nacl

Oi5工し1

HaCl

1M

N己Cl

「㌻十D lOO

21D

2昌

25

2互

22

誌
上
■
彗
H
 
p
u
巾
已
d
竃
1
告
○
誌
T
U
む
H

fraction number

★mean value and S．E．in five miceimmunized with

20Y Of fraction A and boostered on20th dayi

Fig．1・PCAandIHAantibodyproductionofICRmiceimmunizedwithfractions
ofCEbychromatographyonDEAE－SephadexA－50・



40

witheachof fractions，andPCAaswellasIHAtestswerecarriedoutwiththesera

Obtainedfromthemiceimmunized・Theresultsshowedthatfraction（Frac．〕DandE

elicitedpositiveIHAtestantibodyactivitywithslightPCAantibodyactivity，andFrac．

AandBinducedonlyPCAantibodyinthisconditioni

（1－b）Antib頑productionqftheratSimmunizedWiththepooledjのctionelutedp・Om
HHA且一助p烏a‘ie∬A－5βcロ玩椚ni

Separation ofIgE－induclngantigens fromIgG－inducingoneswassuccessfulin

themicebytheimmunizationwiththefractionelutedfromDEAE－SephadexA－50iIn

thistime，theratsofWistarstrainwerealsoimmunizedwiththesamefractions，and

StudiedthelocalizationofPCAantibodyactivity．AsshowninFig・2，Frac．Binduced

OnlypcAactivitybutFrac・DandEinducedveryhightitersofIHAactivitywith

SmallactivityofPCA・DifferentfromthecユSeOfthemice，theratsacceptedwith

Frac・AinducedbothPCAandIHAantibodyactivities．

（e）飽γtia勒p〟γ抽ationqra肋官eni

（2－a〕kEantib頑productionqfthemiceimmuni・＝edwiththeelutedjのtionsq［Frac．A

みッ鞄ゐaa㍑G－e伽geip如ationi

TheprecedingdataindicatedthatFrac・AandBcontainedmainlyallergenic

COmPOnentStOthemice・FurtherpurificationofFrac・AaswellasBwas carriedout
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bythe gelfiltrationon SephadexG－200・AsshowninFig・3，Frac・A was further

s巳ParatedintofivepeaksdeslgnatedasAl，A2，A呂，A4andA5・Frac・A2，A昌and A4

had the ability toelicitPCAactivitywithverysmalltiterofIHA antibody，however，

Frac－A4induced the highest PCA activityinthe mice・

2－b）屯Eantibodyinducingp・aCtionSqfFγaC・BbygeljiltrationonS申hadex G－200．

Frac．Bwasalsosubjectedtogelfiltrationon SephadexGnOO for further puri－

fication，andfourpeakswereobtained■　Themicewereimmunized witheachof frac一

tlOnS．PCA activity was elicitedonlybyFrac。B3andB4and almost noIHA activity

wasinducedbyanyofthesefractions，aSShowninFig・4・Themiceimmunized with

FraciB4inducedthe highest titer ofIgE antibody・

（3〕几ねieⅢiaγⅧe由血e∫ti椚ationげtゐepaγtia勒p“γ匝aatte曙en∫・

Frac．A4and B4Were COnSideredto bethe most active fractionsinducingIgE

antibody to the mice as judgedfromthe preceding data・Molecular weight of these

fractionswascomparedfirst・AsshowninFig・3andFig・4，Frac・A4WaSelutedon

the same fraction number withthat of Frac．B4by gelfiltration on Sephadex G－200，

andthemolecularweightofbothfractionswasestimatedonacalibratedSephadexG－200

column．Fromthe correlation between the elution volume and the mol己Cular weight of

referenceproteins，themoleculaTWeightofFrac－A4andFrac・B4WaSeStimated to be

the same，being approximately20，000iThe molecular weight of these frユCtions was

also estimated by SDSrgelelectrophoresis・Fromthe rate ofthe mobility of the main
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Disc sDS－gel

Fig・5・DiscandSDS－geleletcrophoreticpatte－

rns of the partially purified allergen

（Frac．Al〕．

CE ES Froc．A▲

Fig・6・SDS－gelelectrophoreticpatternsof Cf

Of F．h申αtica，ES antigen and th亡

Partiallypurifiedallergen（Frac．Aヰ〕．
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component from Frac・A4and B4tOthemarker of dye，the molecular weight of the

maincomponentofthese fractionswasthesame，aPPrOXimately18，000．

（4〕Antigenic ana如iS好thepartialのpur挿edalle曙enSi

Disc as wellas SDSrgelelectropnoresispatternsof Frac・A4Were eXaminedin
l

ordertoknowtheantlgenCOmpOSition・Manyobscureproteinbands could be seenin

the ordinary disc electrophoresis，butinSDS－gelelectrophoresis，One main band and

other7to8faint bands could beobserved，aSShownin Fig．5・Electrophoretic patterns

ofFrac．B4Were alsostudied．Discand SDS－gelelectrophoretic patterns of Frac・B4

were determined to be the sameonesofFrac．A4iThe results above mentioned and

them91ecularweightstudyindicatedthatFrac・A4andB4WereCOmPOSed of the same

alleT酢nic substances・

Then，the antigen composition was compared among CE of F・hePaticaadult

worms，ES antlgen andthepartiallypurifiedalleTgen（Frac・A4〕by SDSーgelelectro－

phoresis・AsshowninFig・6，themainallergeniccompDnent aPPearedonthe pattern

ofFrac．A4WaSSbaredbyCEandESantlgen・Especially，ESantigen containedmuch

amount of the allergenic componenti

DISCUSSION

We had preltTiouslyobtained the highly purified allergen from nematode worm，

DirqfilariaimmitiSiThepuTifiedDir扉tariaallergen app已aredasone band after SDS－

gelelectrophoresisandoneprecipitinarcbyimmunっelectrophoresis（Fujita and Tsukip

date，1981〕．Theallergenhadamolecularweightof20，000andacarbohydrate content

of234，anditwasresistanttothevariouskindsofchemicaltreatmentsas describedin

the previous paper（Fujita，Ikeda and Tsukidate，1979〕・In the pTeSent rePOrt，the

allergenfromtrematodeworm，F・h坤aticawasstudied－Althoughwecouldobtainonly

thepartiallypurifiedallergenfromF・h坤atica，themainallergencomponentwas very

similar with that from D．immifiS．Namely，themainailergencomponentofF－h坤atica

hadthesameelectrophoreticmobilityw・iththatofD－immitiS，andthemolecularweight

ofthepartiallypurifiedallergenwasabout20，000，VerySimilarwiththatofthepurified

allergenfromD・immitiS．Thepurifiedallergenwasreportedtobeinclinedtoaggregate

each otherinthe buffered solutioniIn the case of the allergen from F・h坤atica，the

sameinclination wasobs己rVed；manyObscure protein bands were seenin the ordinary

discelectropnoresisoftheFaSCiolaallergen，butinSDS－gelelectrophoresisofthealleru
l

gen，Onlyonemainproteinbandandrelativelysmailnumberofbandscouldbeobserved

Recently，thelocalizationofthepurified allergenin th已Dirqfilaria worm was

clarifiedbyus・Thepurifiedallergenwaslocalizedintheexcretoryand secretory pro－

ductsofadult Dirqfilariaworm（Fujita and Tsukidate，unPublished data〕・Therefore，

the antigenc〇mpOSitionwascomparedbetweenthe partially purified allergen and ES

antigen from F．ゐ申atica・ES antigen was provedtohavemuchamount of the main
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allergencomponent，andtheallergenwasthoughttobelocalizedinESproductsalsoin

the case ofF．h申atica．

Bout et al・（1977〕demonstrated two kinds of allergensin adult F．h申atica

extractsbymeansofradioimmunoelectrophoresis・Oneofthemwasidenticaltoaspecies－

SPeCific antigen for genus Fasciola tointeract withIgE antibodies of patients with

fascioliasis－　Anotherallergencomponentresembled the one described by Korach and

Benex（1971）・Itwasalsoshowntob3alipoprotein bymeansofSudanblackstaining・

Westillcouldnotobtainthepurifiedallergen fromF・h坤atica，butthe correlation of

Ourallergentoth巳SetWOallergensshould be made clearin future．

Anincreasing bodyofevidencesuppDrtStheconceptthatthe miceimmunized

WithantigensofFik申aticaaquiretheimmunitytochallengeinfectionwithadifferent

ParaSitictrematode，Schi血omamansoni（Christensen etali，1978；Hillyer and Sagra－

moso，1979；RajasekariahandHowell，197B）。HillyerandSagramoso（1979〕demonstrated

thatFih申aticaglycoproteinantigensinducedinmice thesignificantprotection to the

infectionwithS・manSOni・Ontheotherhand，ithasbeensuggestedthatIgEantibodies

might play a roleinimmunitytoparasites（0gi1vieetal．，1966〕，and recent studies

haveindicated thatIgEantibodiesspecific forS．mansoniplay aslgnificant rolein

adherenceofnormalmacrophagestoS・manSOnishistosomulesandtheirkillingthepar－

asites（Capron et al．，1975〕．

Theseparationofa11ergen fromF．h申aticacould favor futureprogressinimmu†

noprophylaxisoftheseparasiticdisesesandaisoinimmunodiagnosis．
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肝蛭のアレルゲン

アレルゲンの部分精製とその抗原分析

月舘説子・藤田紘一郎（長崎大学医学部医動物学教室〕

肝蛭成虫内に含まれているアレルゲンを,DEAE-Sephadex A-50とSephadex G-200のク

ロマトグラフィーによって,IgG誘導抗原より分離・精製した.クロマトグラフィーで分けられ

た分画をそれぞれマウスに免疫することによって,高タイターのIgE抗体を誘導する2つの分

画(Frac. A4およびFrac. B4)を得た. SDS-gel電気泳動法による抗原分析の結果,両分画

の抗原組成は同一で,これらの分画は分子量18,000から20,000の1種類のアレルゲン分画と,他

に極く微量の7ないし8種類の蛋白分画から成っていることが判明した.Disc電気泳動法で観察

すると,このアレルゲンは,溶液中では極めて重合ないし凝集しやすい性質を有していることが

想像された.このアレルゲン分画は,主として肝蛭成虫が排泄・分泌する,いわゆるES抗原中

に存在していることが考えられる.
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