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Abstract Experiments were madetoinfectJapanesesnails，Semisulcosl・iralibertina，with

miracidia of allユng fluke，Paragonimus sp．，from Primor’e，USSR，in thelaboratory．

Cercariae developed fully at above25OCin about9weeks afterinfection．Themiracidium，

SPOrOCySt，mOther and daughter rediae，and．cercaria are described．The development of

the flukeinthe snailis otltlined．The flukeis considered most closely related to R wes－

termaniichullenSis Chung，Hs11etKao，1978．Cercariae of three other species of natural

infection also were foundin the snails used．The flllke cercariae were recovered at much

higherrates from thesnailsinfectedconcurrentlywiththeflukeand．Cercariainceria than

from thoseinfectedwithin other combinations of the t．rematodes．A positiveintramo1－

1uscaninteraction between the fluke and C．incertais suggested．

Alung fluke ofthegenus fbragoJdmus rangesinthe Far East of the USSR．Posok壬10V

andShabanova（1977）recorded trematodesas P．Westermani（Kerbert，1878）Braun，1899，

fromdomestic cats」竹ciereutes Procyonoides，CanisluI）uS，mdPes vulPes and Felis bengalen－

sis，and Paragonimus eggs from feces of Panthera tigris，in Priamur’e and the Ussuri

Valley，Khabarovsk region．Posokhov et al．（1979）studied the miracidial developmentin

thelabora．toryand，eXPOSingJugasp．snails（formarlySemisulcosPiracancellaia，Pachychil－

idae）to miracidia，they obtained cercariaeina minimum of　61days after exposlユre．

Theyfailedin experimentalinfectionof Cambaroidesspp・Crayfishes withthe cercariae，

but they found that C．dauricus dauricusand C．schrenchii were naturallyinfected　with

fbragonimus metacercariaein Priamur’e and the Ussuri Valley．Posokhovetal．（1981）

showedthattheJugasnailsservedasthefirstintermedia七ehostalsointhefield．Kurochkin

and Slユkhanova（1979），describingalung disease，PreViously reportedas L8fflersyndrome，

of manin Primor，e，SuggeSted thatit might be catlSed byinfection　with Paragonimus

larvae．They obtained Paragoブdmus metacercariae from C．dauricus wladiwostokiensis taken

inthe areas wherethe patientshadbeencatchingcrayfishtoeat，andwereabletoproduce

experimentallarvalparagonimiasisinwhiterats．IJaterthey（1980）confirmedthissugges一

七ion by detecting many Paragonimus jlユVenilesin theintercostaland diaphragm muscles

andllユngSOnPOStmOrtemexaminationofapatientwho died severalmonths after eating

raw cryfish．They believed that the causative parasite was not P．Westermani．

Inview ofstudies of thetaxonomy andlife cycle of the fluke，We attempted several

times to maintain thelife cycle of the flukeinthelaboratory．The purpose of this paper

is to describethe morphology and developmentof the miracidium，SPOrOCySt，mOther and

daughter rediae and cercaria ofthe fluke，Which were obtainedin experiments toinfect
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Tablel．Resultsofexperimentalinfectionsofsnails，Semisulcosがra tiber助α，

withmiracidiaofalungfluke，助ragonimussp・，fromPrimorle，USSR

E草p．　　　No・Of N〇・〇f WeekS N〇・Of

No．　　　　snails　　　　miracidia after snails

used per snail infection examined

1　　　unknown unknoWn

2　　　　　　　550

3　　　　　　200

4　　　　　　　400

5　　　　　　1000

6　　　　　　　764

3（1．1）

0

9（7．7）

35（11．0）

16（3．1）

1（0．4）

4－23　　　　1465　　　　　　　　　64（4．4）

＊l Paragonimus sp．larvae of experimentalinfection．

＊2　CercariailWerta Of naturalinfection．

＊a Nbiocotytus magniovatus of nattlralinfection．

＊4　CeniroceStuS armatuS Of naturalinfection．

snails，S．liberti7La，Withmiracidia・Thetaxonomyofthetrematodealsoisdiscussed・

：旺aterials an且且生etho丘S

Metacercariae of the flllke were collected from natlユrallyinfected C．dawicus taken at

Ussuriysk，Primor，e，USSR，inJ11ne1980．Partofalotofspecimens brought toJapan

werefedtoseveral dogsinthis study．Otherparts ofthelot werelユSedintheir studies

by Os‡1ima（f（g．（1981）and Yokogawa efαJ．（1981，1982）．

Flllkeeggsinworm cystsinthelllngS，andinfeces，Ofthedogswereincubatedat250C

for4七07Weeks accordingto the method of Shimazu（1981）．Hatched miracidia were

obtained bygiving theincubated eggs strongligh七．S．libertina（5七020mmhigh）were

COllected aboutl to6weeks beforelユSe for experimentation at Matsuoka，MatstlmOtO，

where no Paragonimus species were distributed（Shimazu，unP11blished data）．Theywere

exposed to miracidia by placingtheminwaterabout5mmdeeplna27×34－cmPanand

addingbothhatched andunhatched miracidia．After5to21holユrSal1the contents ofthe

panweretransferredtotheaqlユari11m．Thesnailswererearedatabove250Caccording to

the method of Shimazu（1976）and crushed for ParagonimlESlarvaeatirregularintervals

after expos11re．

Intramolluscanlarvaerecoveredwereslightlyflattened，fixedin70％ethylalcohol，Stained

withalumcarmineandmountedinCanadabalsam．Somemature daughterrediaewerefixed

inScha11dinn’ssolution，Stainedwith O．05％thioninein30％ethyl alcoholand motlntedin

balsam．The cellboundariesofthe ciliated epithelialcellsofmiracidia were demonstrated

by the silverimpregnation method（Lynch，1933）．・Someinternal details ofユarvae were

observedinliving specimens．Miracidia，daughter rediae and cercariae（ten each）which

were fixedin hot　5％formalin，1iving sporocysts，and stained whole－mOunted mother

rediaeweremeasured．Mostofthespecimens studied are depositedin the collection of

the NationalScienceMlユSeum（NatlユralHistory），Tokyo（Coll．Nos．NSMT－P12594－2613）．

Resnlts

点β∫乙‘ね好　物旬Cわ乃孤やβγ乃紹乃ね

From MarcI1ユ981to April1983，Six experiments toinfect the snails with the miracidia

were conducted．Reslユ1ts of them are slユmmarizedin Tablel．Those obtained when snai1s

Were dissectedinl week after exposure t00bserve the sporocyst development are omitted

from the table．In the experimentsl and3七06，many Of the snails‘uSed survived，and

maturecercariaeoftheflukewererecovered．Theexperiment2failedbecauseoftheearly

death of mostofthesnailslユSedprobablyfrompoormanagementoftheaquarium．Besides

Paragonimuslarvae of experimentalinfection，CerCariaeofthree otherspecies of natura1
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hragonimus sp．fluke from USSR

Tablel．（continued）

No．（％）of snailsinfectedwitIl

〔A only P＋Ce．＊9　　　　ヱ＋N．＊B　　　ヱ＋Ce．＋凡〕　　　Ce．only　　　凡only Cell．＊4

〔2（0．7）　1（0．4）　．0

〔0　　　　　　0　　　　　　　0

〔1（0．8）　　8（6．8）　　　0

〔0　　　　　　33（10．4）　　1（0．3）

〔2（0．4）　13（2．5）　　1（0．2）

〔1（0．4）　　0　　　　　　　0

0　　　〕　　　4（1．5）　　8（3．0）　　　2（0．7）

0　　　〕　　　0　　　　　1（12．5）　　　0

0　　　〕　　　2（1．7）　　0　　　　　　　0

1（0．3）〕　　　4（1．2）　　2（0．6）　　　0

0　　　〕　　　4（0．8）　12（2．3）　　　0

0　　　〕　　　0　　　　　　1（0．4）　　　0

〔6（0．4）　　55（3．7）　　2（0．1）　　1（0．1）〕　　14（1．0）　　24（1．6）　　2（0．1）

infection were detectedin thesnails examined．They were：Cercariaincerta（Kobayashi，

1922）Faust，1924；NbtocotylusmagniovatusYamaguti，1934；andCentrocestusarmatus（Tanabe，

1922）Price，1932．As willbe describedlater，SpOrOCySts and mother rediae of the present

fluke developedinthestomachregion，andanteriortoit，Ofthesnail，anddaughterrediae

mainlyin the midglユtgland．Cercariaein sporocysts of Ce．incerta and cercariaein rediae

ofN magniovaiuswerefoundinthestomach andintestinalwalls and vicinity．Sporocysts

containing cercariae of Cen．armaius occurredin the midglユt gland．

Miracidium（Figs．l and2）

Bodyelongate一〇Valor一〇bovalorpyriform，0．060－0．066mmlongbyo．026－0．034mmwide，

variableinshapewhenalive．Ciliated epithelialcells coveringalloverbody，tOtaling17，

arrangedinfour transverserows of6：7：3：1starting from anterior or first row．Gland

cellsinoneortwogroupsoccupyinganteriorthirdofbody，OPeningtoterebra．torillm．Nerve

centerimmediately posterior to gland cells．A mass oflarge，prObablygerminal cellsin

posteriorthirdofbody．Flame cells two，OneOneaChsideofbody，1evelwithsecondrow

of ciliated epithelial cells，eaChwithalong，tight1y convolutedtubule andlateral pore・

onborder betweensecond and third rows of epithelial cells．Other details notworkedout．

Newly－hatched miracidia penetrated snai1s readily．Upon comingin contact with the

mucussecreted bysnails，SOmemiracidiashed the ciliated coat．

封朋■0りざま（Figs．3and4）

While enteringsnails，miracidia took off the epithelial overing and transformedintot

sporocysts．Sporocysts were foundin the tissues（mainly muscular）shallow under the

epidermisofthefoot，mantleandtentaclesofthesnails・Fivelivingonesdetectedlweek

afterinfection were ellipsoidal and o．047to O．062mmlongby o．035to O．057mm wide，

with finely wrinkled body surface（Fig，3）．The germinal cells and paired excretory－

organs were seenin them．A4－Week－01dsporocyst，0．125byo．112mm，COntained three

developinggerminalballsmeasuringO．038七00．070mmlongbyo．023七00．04＝lmmwidein

thebody cavity．There were recovered threelivingsporocysts，0．100to O．150mmlongby

O．125mmwidft，Whichhadbeenproducingmotherrediae，17weeksafterinfection（Fig．4）．

Theyweresurrounded by athin capsule ofhostorigin．

加わ摘βγrgdα（Fig．5）

Onlyonceinthe course ofthis study，fourlarvae which were definitely determined as・

mother rediae were foundin the tissues between the headNfoot and midgtlt gland of one

of ten snails examined4weeks afterinfection．

Body elongate一〇Val，0．52－0．72mmlong by o．24－0．32mmwide．Pharynx O．040－0．048mm

longby o．048mmwide．Intestine61－78％ofbodylangth．Birth porelateral to pharynx．

Da11ghter rediae developinginbody cavity16－21innlユmber；OneS Withwe11－differentiated

pharynxandintestinemeasuringaboutO・15byo・08mm・Excretorysystemsimilartothat

of daughter redia．

9
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Figs．1－8．Miracidillm andintrarm011uscan stages obtainedin experimentalinfections of snails，

Semisulcospiratiberti7W，Withmiracidaof alungflukeofthegenusPclragOnimusfromPrimorle

USSR．

Fig．1．Miracidium，1iving．

Fig．2．Miracidium，Showing the arrangement ofth占ciliated epithelialcells．

Fig．3．Sporocyst，】iving，l Week afterinfecton．

Fig．4．Sporocyst，1iving，17weeks afterinfection．

Fig，5．Mother redia，Slightly flattened．whole一mOllnt，4　weeks afterinfection．

Fig．6．Daughter redia，living，15weeks afterinfection．

Fig．7．Daughterredia．flattenedwhole－mOlユnt，16weeks afterinfection，COntaining an encysted

CerCaria andits discarded tail（七）after being preservedin saline at5OC for24hours．

Fig．8．Cercaria，1iving，Ventralview，15weeks afterinfection，Showing the penetration glands

and ventralsulcus on the rightside ofthebody andthe excretOry OrganS Ontheleft side．

Scale bars．1，2＝0．01mm；3，4，8＝0．05mm；5，6，7＝0．1mm．

D’TZLgille）・1・edla（Figs．6and7）

Da11ghterrediaewerefound mostlyinthemidgutglandofsnails and someinthe tisstleS
between thehead－footand this organ．Larger ones with fully－formed cercariaeinthem，

obta．ined15weeks afterinfection were：

Body elongate，egg－Shaped，finelyannulated，0．48－0．72mmlongby o．16－0．24mmwide．

10
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Pharynx wider thanlong，0．032－0．036mmlongbyo．036－0．052mmwide．Esophagusthick－

Walled，Very Short．Intestine40－60％　of bodylength．Birth porelateral to pharynx．

I）eveloping cercariaeinbody cavity many；abQlユt25mature cercariaein a redia o．72by

O．16mm．Excretory organs present oneachsideofbody；flamecellsarrangedinaformula

Of2（4＋4）＝16；main collecting tlユbe convoluted；POre Slight1y postequatorial．

Smaller daughter rediae containing fewer cercariaealSo were found together with the

above－describedlarger onesinthesame snails．Some were much smaller，with only a

single welLdeveloped cercariaand a few germinal ballsin them．Twenty whole－mOuntS

Of daughterrediaeobtained8weeks afterinfectionwere o．21to O．76mminbodylength，

and theintestine was43七061％of the bodylength．It did not seem that theintestinal

length was proportionaltDthe bodylength．hragoldmus dalユghter rediae and Ce．ilWeria

sporocystsnumbered2，082a：ndlO3inasnail17mmhighand480and65in another snail

14mm high，reSPeCtively．

CeγC（汀fα（Fig．8）

Chaetomicrocercous cercaria．Bodyobovate，elongate，0．23－0．26mmlongbyo．08－0．09mm

wide，COVeredwithfine spines；forebodyo．13－0．16mmlong；tailknoblike，denselyspinous

posteriorly，0．020－0．023mmlong．Brainlyingacrossprepharynx．Ventralslユ1C11SPreSentin

hindbody．OralslユCker round，0．050－0．055mmindiameter．Stylet0．032－0．035mmlongby

O．007　mm wide．Prepharynxlong，0．02－0．03mmlong．Pharynx midwaybetween two

slユCkers，0．010－0．011mmin diameter．Esophaguslong．Intestinalbifurcation just anterior

t0　Ventralsucker；CeCa nOttraCed．Ventralsucker ellipsoidal，aPprOXimately equatorial，

0．024－0．030mmlongbyo．030－0．035mmWide；SuCkerwidth ratiol：0．60－0．66．Penetration

glands dividedint0　two groups on each side of body；inner grolユp COnSisting of three

smaller cells with finely granular contentslocated between p‡1arynX and ventral sucker，

with processes（orducts）passinganteriadinablユndleand openinglateralto stylet；01ユter

grolユP COmPOSed of fourlarger cells with coarselygranular contentslyinganterolateral t0

ventral slユCker andlaterally overlappingit，With processes running forwardin a bundle

and openinglateraltothose ofinnerglands．Genitalprimordilユmbehindventrals11Cker．

Excretory vesicle saccular，thick－Walled，eXtending to genital primordi11m；flame cell

formula．2〔（3＋3．＋3＋3＋3）＋（3＋3＋3＋3＋3）〕＝60；main collecting tlユbes much

coiled；POrenOtseen．Otherdetailsnotworked otlt．

Cercariae obtained8Weeks afterinfection wereimmattlre，blユt those obtainedlO weeks

afterinfectionwere fullymatlユre．AfterisolAted daughter rediae were preservedin o．4％

salineat50Cfor12七024holユrS，SOmematureCerCariaeinthem－Werefounddenselycovered

upwiththem11COid sllbstancesecretedbythemucoidglands ofthecercariaethemselves，

andsome others were found enclosedin a cyst（Fig．7）．SlユCh encysted cercariae，0．090

七00．120mmincystSize，didnothavetheirtails，Whichwerefolユndleftoutoftheircysts．

Thecysts，about0．007mmthick，Weregloblユlar，Single－1ayeredandtransparent．Themucoid

coveringand cyst wallsimilarlystained metachromatical1y purplish redwith thionine．

ThisencystmentmaycorrespondtotheencapstllationthatAcanihairiumoregonensiscercariae

do on the gillof caddis flylarvae before penetratingit（BtlrnS，1961）．Its biological

significance remains to be explained．

SeveralattempsweremadetoinfectCrabs，Geoihel1）husadehaani，andcrayfish，Procambarus

clarki，withthe cercariaewitholユtSlユCCeSS．No metacercariae wererecovered from them8

七012Weekslater．

DiscllSSion

In this stlユdy fully－formed cercariae of the fllユke were obtained from experimentally

exposed S．liberiilα，butthelife cycle could not be completedin thelaboratory・The

developmentofthefllユkeinthesnailatabove250Cisolユ七linedasfollows．Whilepenetrating

throlユghthe epidermis of the foot，mantle and tentacles ofsnails，miracidia cast off the

ciliated epithelial cells and transforminto sporocysts．After penetrating，SPOrOCyStS

establish themselvesinthe tissues shallow under thepointswheretheyhavejlユStentered．
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Astheygrow，germinalcellswithinthemdevelopintomotherrediae，uSuallytwotothree

atthesametime．Theythen continlle PrOducingmother rediae for up to17　weeks after

exposlユre．By4weeks afterinfection，mOther rediaebegin to emerge ot工t of sporocysts．

Whileor after migratingto the midgutgland，theygrow up and eventuallylay daughter

rediae．Daughter rediae grow mainlyinthe midgutgland，and cercariaeinthemdevelop．

Inabout9weeks afterinfection，CerCariaebecome well differentiated，blユttheyscarcely

escape from daughter rediae．

We have not yet examinedin detail the metacercaria and adult of the fluke．The

metacercarial cyst size was reported as O．294to O．350mmindiameter（Posokhov et al．，

1979），0．29to O．34mmin diameter（KurochkinandSlユkhanova，1979），0．298七00．347mmin

diameter（Oshima ei al．，1981），and o．320to O．330（mean，0．325）by o．300to O．330（mean，

0．315）mm（Yokogawaetal．，1982）．TheadllltwormsdescribedbyPosokhovandSha．banOVa

（1977）from naturallyinfected carnivoresinPriamur’e were：body9－12mmlongby3．5－6．5

mm wide；Cuticular splneS Single；OralsllCker o．75－1．32mmin diameter；Ventral　slユCker

O．60－0．96mmin diameter；OVary6－lobed；testes5－七06－lobed；eggS74－93　by　42－66iLm．

Accordingto Yokogawa et al．（1981，1982），18whole－mOunted adults recovered from dogs

3七04months after experimentalfeeding with the metacercariae were：body averagingll

mmlongby　6．7mm wide；Cuticlユlar spines arranged mostly singly but occasionallyin

grolユPS Of two to four；Oralsucker averaging O．647mmlong dy O．950　mm wide，Slightly

larger than ventralsucker averaging O．775mmlongby o．778mm wide；OVary branching

irregularly〔sic〕orinto fiveorsix（most1ysix）lobes；SPermatozoafillingupbothseminal

VeSicl占and seminalreceptacle；eggSlaterallysymmetrical，70－83（mean，75．3）by46－54

（mean，48．6）FLm，With eggshellbeing uniforminthickness．InthepresentStudy，200eggs

PreSerVedin　5％formalin after being taken out of worm cystsin the dog’slungs about

59months afterinfection measured72七088by40七052FLm．In1870r93．5％ofthem，the

SmOOth eggshell was uniform alloverin thickness，andin therestitwasthickenedonthe

anopercular pole．Yokogawa eial．（1982）reported the testes as usually3一七04－lobed．This

is questionable and needsreexamination．Oshimaeial．（1981）showedthatthechromosome

number was2n＝22andn＝11inthespermatogonialcells．Thepresentflllkedoesnotattain

SeXualmaturityinratS（Kurochkin and Stlkhanova，1979；Yokogawa et al．，1981，1982）．

Whenmetacercariaewereexperimentallyfedtorats，WOrmSmigratedintothebodymuscles，

Where they remainedinfective forlong months witholユtgrOWingatall．Fewwerefoundin

thelungs．Those recovered from there4months after feeding had grown alittle with

undeveloped genital organs（Kurochkin and Slユkhanova，1979）．

Inthe above一mentioned morphological feat11reS Of the abult and metacercarial stages，

the present fluke resembles P wesiermaniichLmelWis Chung，Hsu et Kao，1978．This

Subspecies occursinIchun，Hokiang and Mutankiang，Heillユngkiang province，ChiIla，

adjacent to Priamur’e and Primor’e of the USSR．The firstintermediate host thereis S．

amurensis．The secondintermediate hosts are C．dauricus andC．schre乃Ckii．Dogs and cats

areheavilyinfectedwith adult worms（Chung ei al．，1978）．The dalユghter rediae and

CerCariaedescribedbrieflybyChungetal・（1978）fromnaturallyinfectedS・amurenSis竺re

SOmeWhatsmaller thanthe presentspecimens．Theyplaced someimportance on the sIZe

Ofthedaughterrediaand thenumberof cercariaeinitinseparatingspeciesorslユbspecies．

However，itis apparent fromthe presentstlユdythat，Varyinglargely from specimen to

SPeCimenand fromhosttohost，thesizeandnumberare of no taxonomicimportance．

HlユmanParagOnimiasisdlユetOtheslユbspeciesisendemicintheareas．InhabitantSthereacqllire

infection with the parasite by eating raw crayfish harboring metacercariae．A few days

later，abdominalpalnand diarrheaappear．Themainclinical　manifestations are general

Weakness，loss of appetite，fever，urticaria andcoughwithorwitholユtSPlユta．Us11al1ythere

is marked eosinophiliain the peripheral blood．Pleural efflユSionis sometimes seen．

Nonmigratory subclユtaneOuS nOdules wit血Out juvenile or adult worms or ovain them

OCCaSionally occur，mOStfrequently dllringthe first2monthsofthedisease．Wormsbarely

becomesexually mattlreinthelungs，and ova arerareinsplユta．CerebralinvoIvementis

rare（Chungeial．，1978）．These clinical characteristics agreewellwith thoseobservedby

Kurochkinand Sukhanova（1979）inRussian cases ofhumanparagonimiasis caused by the

12
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PreSent fluke．Fromthe previous discussion，We COnCllユde that the presenttrematodeis

most closely related to P．westermaniichunensis．

ThepresentflukeisdifferentfromPwestermanifiliPinusMiyazaki，1978，innotdeveloping

tosexualmatllrityinexperimental ra・tS．Thelatter maturesin rats（Miyazaki，1981）．

ThepresentflukealsoisdistinguishedfromthetriploidformofP．wesiermaniorPl）Ldmonalis

（Baelz，1880）Miyazaki，1978（Miyazaki，1978）inhaving smaller metacercarial cysts and

eggsandfewPrChromosomes（2n＝22insteadof2n＝33）andin barely matming sexually

inthelungsln man．However，the present da11ghter rediae and cercariae resemblein

morphology those of the triploid formobtainedinShimazu’S（1981）experiment and those

PrObably of the same form described by KomiyaandIt0（1950）except that theintestine

maybealittleshorterinthe dalユghterredia．Accordingto Shimaztl’slユnPlユblished data，

501arger ones of mature daughter rediae recovered13七028weeks afterinfection were

O．19　七01．20mmin bodylength，andtheintestine was33七083％　of the bodylength．

Miya2；aki（1982）has some doubt aboutthe validity of P．westermaldichunensis．Examining

adtlltspecimens foundin naturallyinfected Pantheraiigris．and弗，CtereuteS Procyonoides

fromKhabarovsk and those raised experimentallyfrommetacercariae foundinC．dauricus

fromVladivostok，heidentified themas P．westermanias defined byhim（1978）．

The presentinfection experiments were designed primarily七0　0btain matllre CerCariae

Of the present fluke，SO thattheinitialsnailinfectionratewith each of the trematode

SPeCies detectedinthe snailslユSedhadnotbeendetermined．Theresults（Tablel）indicate

thatthe snailinfection rate with the present fllユke cercariae rose withincreased nu血ber

Of．皿iracidia exposed per snail，increased proportionatelywith theinfβCtion rate with Ce．

ilWeria cercariae，and was mlユCh higherinsnailsinfected with both the present fl11ke and

Ce．incerta thanin thoseinfected with the present fluke only andin the combinations of

thepresentfllユkeandN magniovaius，andofthepresentfluke，Ce．incertaandN magniq

OVatuS，andthattheinfectionratewiththeboththepresentflukeandCe．inceriawashigher

than that with Ce．incerta only．It seemslikely from this that a positiveinteraction

worked at1eastbetweenthe present fllユke and Ce．incertain the snailsinfected simulta－

neouslywiththetwospecies，Ofwhich cercariaegenerally occupied the different micro－

habitatsinthem．Nootherexperimentalevidenceisavailablea．tpresenttoenabletodisctlSS

this phenomenon further．Similarinteractions between Schistosoma mansold and other

trematode speciesin the snail BiomPhalaria glabrata have beenreviewed by Lie（1982）．

Hamajima eial．（1981）also observedsimilar phenomenabetweenthetriploid formbf P

WeStermaldand other species trematodesinS．libertina．Intheir experimentalexposuresof

snails to miracidia，CerCariae of the triploid form were fo11nd only，and at fairly high

rates，insnails whichhad priorinfectionswith one ortwo other trematode species．The

cdncurrentinfectionratewiththetriploid form cercariae and Ce．monostyloides．Ito，1960，

reached ashigh as39．5％，They considered that Chang由ofimmuneresponseandchemical

Compositionofthesnails causedby previousinfections withotherspecies．cercariaemight

be a possible faGtOrindetermining the development of the triploid form cercariae of

subSeqllentinfection．The triploid formrarely develops to the cercarial stage evenin

1aboratory－raised snails．In anexperiment，20r O．6％of326S11Chsnails（14七028mmhigh）

harboredflユ11y－formedcercariae28weeksafterexposure（Shimazu，unpu．blishedobservation）．

Althougheasilyenteringsnails，SPOrOCyStSraPidlybecome enveloped byacelllユ1ar capsule

ofhostoriginwithin aboutl week afterinfection，and then most ofthemdegenerateand

finally die（Endo and Suzuki，1971）．Most presumably，few or none of sporocysts can

SlユrVive theIlOSttissue encapsulation to prodlユCe mOther rediae．This host reactions seems

to be restricted to sporocystS Since mother and daughter rediae proved to grow and

mu比iplywith no appareⅡヒcell山ar caps111e．As showed by Hamajima ei al．（1981），Onthe

Other hand，CerCariae canbe formed at higher rates when snails have previously been

infected with otherspecies trematodes than when uninfected．Therefore，itis possible

that priorinfections with certain other trematodespeciesincreasethesurvivalrateofthe

triploid formsporocystS Of followinginfectionby redtlCing，Or makingthem七o evade，the

Snailtissueresponse七〇七hemby11nknownmeans．Inotherwords，theparasiteenteringthe

Snail first mayinterferewiththesnail’slow一graderesistancetothesecond parasite（Lie，
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1982）．Thispossibilitymayapplyalsotothecaseofthepresent fluke・Further critical

studiesareneededoftheintertrematoderelationshipsbetweenthepresentflukeandother

SPeCiesinthe snailhost．
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