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Renaltumors occurred at theincidence or O．2－0．396in the population of 2  

year01dJapanese eel．ilTigLLillajapoTl［ca（100－300gin body＼Veight）in an eel－  

farmin1985．Diseasedrishexternallydisplayedswellingorもhereg・10nOrpOSteri－  

Orkidneyandtheatrophicbody．Theposteriorkidneysincluded neoplasm and  
Weremarkedlyswollenfrom7も030timesaslargeasanormalkidney，andtumor  

nodules pressed the riOrmalもissues or kidney．Epithelialcells，meSSenChymal  

Spindlecells．smoothmusclecells，Striaもedmuscle cells，hyaline cartilagecells，  

ribrocytes and collag・enOuS fibrous tissue were round as comporlentS Of the  

neoplasm，でumors were classified according■tO elementsinもO adenosarcoma，  

adeno－SPindle－Cellsarcoma．adeno－Striated muscie－Ce11sarcoma．and mi：くed  

type．These hisぬpathologicalfeaもuresindicated tha七rerは1tumors were neph－  

robla6もOma（Wilmstumor）．In some diseased rish，renaltumorcellsmetastか  

sizedintolivers．  

Key words：Eel．Nephroblastoma．入！Ietastasis．  

Nephroblastoma havebeen occasiona11y foundin cultLlred rainbow trout SalmogairdTl＠ri  

（HARSトIBA‡∵もG】王R1972，1974，1976，ODENS g£αg．1973，MIZUト】ASm e£αg．1979）and other  

salmonids（HARS】うBÅRGER1974，1975，1976）striped bass肋roJleβα£αとよggぶ（H軋MBOl。】〕T  

and WY】“一AND1971，H摘Sトはノ摘GER1972，1976〉crucian carp Cα柑ぶぶ£∽Cα用βぶ∠㍑ぶ（HARSトト  

BARGl；R1976），bandedcichlidCま亡んぬsomぷぶeぴerαm（HARSl寸BA】ミG誉R1977），koicarp伽rZ花昆ぶ  

cα澤∠0（HARSi叫一月AlモGHRlg87）androsebitterling月払de㍑ざOCeZgα£㍑ぶ（HARS川ヨA】モGER1978）．  

This neoplasm had happenQdinJapanes¢eelA噂㍑よgぬノ叩0花よcαCulturedin Taiwan（EGUSA  

personalcommunication）．Nephroblastoma occurred at theincidence of O．2－0．3％in the  

POpuiationofpond－raisedJapaneseeelinaneeトfarminMiePrefecture，inNovemberin1985．  

ThisstudyconfirmedthehistopathologlCalfeaturesofeeln叩hroblastomas．   
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Materials and Methods  

20tumor－1ad（）n8els and 6 normal¢els were collectedin an eelイarmin Novemberin  

1985．13 tumor－1aden eels were provまded for weighing the tumor－1aden kidney，internal  

observation and histopathologicalstudy．70ther fish were k叩tin an aquarium at20℃  

watertemperatureforabout one month andもh¢mOrもality wasinvestigated．6normalfish  

wereprovidedforweighingthekidney．Tumor・1adenkidneyandvisceralorganswercfixedwith  

lO％formalin solution and Bouin’s fluid，and the thin sections were stained with Hemか  

toxylin－eOSin（H冊E），PAS，Azan，PTAH，Silver stain andlloluidin blue．  

Results  

Externaland dissected views  

Eachfishexhibitedextremeexpansion ofthereglOnOfposteriorkidney，andhemorrhage  

and ulcerationin the surface oflesion．Their trunl【S and tails becamc thin．The kidneys  

included neoplastic nodules and were markediy expanded as big as the size of a hen’s cg嘗  

（Figurel）．Tumoト1＆den kidney body ratios were from4．O to18％and the average of13  

fish wasll．4％．On the other hand，kidney body ratios of 6normalfish were rrom O．4to  

O．7％andもheaveragewasO．6％（Tablel）．Thelivers of 3diseased fish showed small  

white nodulesin theinside．Stomachs andintestines ofallfish had no food mattQr．  

円gu「e l．A dまssecもed view or posterior kidneyincluding nephroblastoma．  

The tumor－1adenlくidney enlarg・ed asla柑e aS a hen’s eg■g．   
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Among7tumor－1aden fish heldin an aquarium，5fish survived foronemonth except  

for two deadl、ish＼Vhieh died due to fungElliIlrCCtions．  

T8ble l．Sizes of nephrobユastOmaSin t・heJapEinCSe eel  

でumor－1aden fish  Conもrolfまsh  

Body Kidney Kidney  Body Kidney Kidney  
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Histopathologicalfeatures  

On histopathologlCalobservation，epithelialcells，meSSenChymalspindle cells，SmOOth  

musclecells，Striatedmusclecells，hyalinecartilagecells，fibrocytes and collagenous fibrous  

tissueswerefoundasthecomponentsofrenaltumors．Renaltumorswereclassifiedaccordi一昭  

七Othedominatn¢Oplasticel¢mentSintoth¢foilowlr将typeS．  

1．Adenosarcoma   

Threefishhadthistypeoftumor．Tumornodulesweremostlycomposedofvarioussizes  

of masses of epithelialce11s and s叩arated by co11agenous fibrous tissuesincluding smali  

numbersofspindlecelユsandstriated musclecells（Plate ト1）．Epithelialcellmasses were  

composed of variousまy differentiated cells．The we11differentiated epithelialcells displayed  

ciliation，COlumnarshapesandtheacidophilicg・ranular cytoplasms forming blind tubules on  

thebasementmembranesaccompanyingbloodrunningcapillaries（Plateト2）．Thesetubules  

OCCaSionally】nCludedPASpositivematterin thelumens．Tubuleformlngepitllelialcellswere  

occasionally vacuolized，neCrOtized and then calcified．Moderateユy difぎerentiated毎theliai  

cells were co】umnar or cuboidal，POOrly ciiiated or unciliated，and had weak basophilic or  

acidophilc cytoplasms▲These epitheiiallayers were complexly foldcd or partially formed   
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abortivetubules．The f01ded epi七heliallayer5日howed the unclearr¢1ationship to thec¢11s oぎ  

tbeirbas¢mentm¢mbrane（plateト3）．Capillarieswerepoorlyformedbetweenthebasement  

membranes of thecells forml咽aborもive tubules．0n the other hand，pOOrly differentiated  

epithelialcells8Ⅹhibitedspindleshapesandmanymitoもicfigures．Thesec81ishadproliferated  

socomplexlyもhatthebasementmembran¢Sandcapillariescouldnotdevelop（plaもeト3）  

Abortiv8glomeruliproliferatedin the periphery of epithelialcellmasses．Most aborもiv¢  

glomeruliwere primitive and only formed budding or papillary pro〕eCtions of round or  

cuboidal．basophilicce11sandthcl】ndeI・1yingfibrousmatterint▲O thcspaccsoutorthccapsules  

whichconsistedoflayersofbasophiliccuboidalce11sandthebasementmembrane（Plateト  

4）．No projecもionsformed thepa七ternofcapillary．These epithelialcellmasses were sepa－  

ratedbyfibrousconnectivetissuesin which spindlecells，Striated musclecells and pigment－  

1adQnmaCrOphagesw8reembedded．Thecentralar組SOftumornodulesoccasiona11y hadbeen  

necrotized and were either calcified or replaced byloose fibrous tissues．Thc periphery of  

nodules wereinfiltrative andinvasiveinto kidney tissues，in which there were proliferation  

Of smallmasscs ofepitheliEllcclls．  

2．Adeno－SPindlecelトs8rCOm8   

Sixfishhadthistypeoftumor．Tumor】nOdulesw即emOStlycomposedofspindleshaped  

cellsandmassesofvariouslydifferentiatedepithelialcellsandabortiveglomeruli（PlateⅡ－  

1）．Thesespindlec¢11sdisplay¢dmitoticfi糾reSanddenselyorloosdyrormedtheinもerwaving  

andinterlacingpattem．Mostspindlecellsresembledpoorly differentiatedepithelialcellsand  

hadnofibroussもromainthem（plateⅡ－2）．Spindlecelispartiallydifferentiatedintoprimi－  

tive smooth muscle cells（plateⅡ－3）accompaying the mesh－WOrks of argyrophilfibers  

（plateⅡ繍4〉primitivestriatedmusclecells，でibrouscelisproducingcollagenousmatter（P‡ate  

Ⅲ一1），and capillary forming cells accompanying with／んithout blood circulation，Hyaline  

cartilagecellsalsoproliferatodamongspindlecells（plateⅢ－．2）．Centralar組S Oぎspindle  

Cellmasses becameedematous and hemorrlla即C．The neopまasms wereinvasiveinto the sur－  

roundingkidneytissues，inwhichsmallmassesofspindlecellsandepithelialcelisproliferated  

（plateⅢ－3）．  

3．Adeno－Stri8ted muscle cell－SarCOma   

Thistypeoftumorwasfoundin twofish．Striatedmusciece11s，Vary】ngfromprimitive  

to welldifferentiated，Were the dominanもeloment of the neoplasms（p】乱te 丑ト4，Ⅳ－1）．  

Massesofthestriatedmusclecells weres叩arated by collagenous ribers．Among the muscle  

Cellmasses，ePithelialcells，abortiveglomeruliandspindlecellswereembedded，Theprlmitive  

musclecellsexhibited shortcolumnar shapes，theもhin myoribrils，the much sarcoplasm，the  

CentralizlngnuCleiand theunclear endomysium．Their myofibrils were so primitive that the  

striation of myofibrils was partia11y either clear or unclear．The moderately differentiatcd   
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muscle ceユ1s showod elongated columnar sllapeS，the clぬrly striated thick myofibrils，the  

lesser sarcoplasm，the contraljzlng and marglnalnuclei，and the endomyslum Of a柑yrOphil  

fibers．Neoplasmswereinvasiveintothesurroundingkidneytissues．  

4．Mixed type  

This type of tumor was foundin two rish．′rhe tumor was composed oぎindividually  

rislngneOplasticnodules．Somenoduleswereadenosarcomasandadeno－Spindlecelトsarcomas，  

andtheotherswereadeno－Stria七edmusclecell－SarCOmaS．Allneoplasticnoduleswereinvasive．  

5．Metastasis  

Theiiver・S Of two fish havlng adeno－SPindle celトsarcoma exhibited metastaticlesions．  

Smaller metastaticlesionsincluded spindle cells dispiaylng mitosis and placedin veins and  

the surrounding pareilChyma（plateⅣ－2）．Lar卵1esions extendinginto to paI、enChyma  

COntained spindle cells，fibrocytes，epiもhelialcells formlng・tubules，pOO‡・1y differentiated  

叩iもhelialcellsandabortivegユomeruli（pl孔teⅣ－3）．Theliverofonefishhavingadeno－Striaト  

ed musclecelトsarcomashowed metastaticlesionsofspindlecells andstriaもed musclecellsin  

veinsandthesurでOundingparenchyma（plaもeⅣ－4）．Theiiv群SOfallfishshowedfromsljかも  

tomoderaもeinriltrationormacroph昭eSarOundtheveins．Hepaticceilsdidnotshowobvious  

Changes．Nometastaticlesionarldnoobviouschangewasfoundinothervisceralorgans．  

Discussion  

Eelrenaltumors were composed of various typ¢S Of neoplastic celユs such as叩iもhelial  

Ceils，meSSenChymalspindlecells，Striated musclecells，SmOOthmusclece11s，hyalinecartilage  

Cells，fibrocytesandco11ager10uSfibroustissues．Theseneoplasticcellsshowed variousdegrees  

Of dirfQrentiation．The features of neoplasms were varied such as adonosarcoma，adei10－  

SpindlQCelトsarcoma，adeno－Striated musclecelトsarcoma．Thesecharacもerist－icsindicated thaも  

renalturnorswerenephrobユastoma and Wilmstumor（RoI31ヨ】NS1967）and very much resem－  

bled those foundin rainbowしrou七（HAIモSlリIBARG】ミR1972，Ol〕ENS e乙ai．1973，MIZu‖＾S川  

eとαg．1979）and striped bass（H軋M】30L】⊃11g£αg，1971，HARSl≠乱入RG罵朋1972）．The carcino－  

genshavebeeh unknowninthesespontaneouscases．AsⅢJl王Y（1970）reported rainbow trout  

fedexperimentallyI〕imethylniもrosamine（DMN）for20months，¢Ⅹhibitingnephroblastomas．  

K［MU†モA（1976）alsoshowedtbatrainbowtroutfedMNNG，formednephroblastomas．These  

resultsonfeedingexperimentsindicatedthatfeedingoncarcinogenscausednephroblastomas．  

Ontheoもherband，MIZUト1AS川（1978）reportedthattheinjectionwithahighlevelofDMN  

（5．6mゼ／kgB．W．）andMNNG（10．Omg／kgB．W．）rQSultedinfailuretocausenephroblastoma  

intheJapaneseeel．   

In this study，nePhroblastorrlaS Were found to occur at the considerableincidencein the   
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POnd－raisedJapaneseeel．Thisindicatedthatsomecarcinogenswould cause this tumor．Itis  

highlyspeculativewhethorthisもumorresultedぎrom chemicalcarcinogenspresentin th8eel  

dietsoTthepondwater，OrCarCinogenicvirus．Viruseswereisolatedfromeelncphroblastomas  

but tlle particular virusis stⅢuncl飽r（SANO perSOna】communication）What virus or  

Chemicaユcarcinogenswouldinduceeelnephroblastomaswi11beexaminedinthefurtherstudy．  
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Exp］anation of PlateI  

Fig，1．Adenosarcorrlaもypeornephroblastoma．NeoplasticnodulesⅥ′e工・eCOmpOSedorepithelial  

celisandaborhveがoyn8ruli，andseparated bycoユ1ager10uSribroustissue．A飽町Ⅹ50・  

Fig．2．A detailor well－di汀erentiated epiもheiialcells displaying－Cillation，COlumnar shapes，  

acidophilic granular cytoplasms and tubular rormaもion on the basemenもmembranes  

accompanylng CaPillaries．Azarl，Ⅹ160．  

Fig．3．Adeはilofmoderaもelyandpoorlydifferenもiatedepiもheiialcelis．’rhemoderatelydiffer－  

enもiated cells formed thefolded epiもheliallayers（upper half of nodule）．The poorly  

dirぎerentiaもed cejls showed spindjeshapes，COmPlex proli∫eration and miもOtic f■jgures．  

Azan，X160．  

Fig・4▼Abortiveg・lomerulishowingbuddingand papjuary projeCtions of basophi】ic cuboidal  

cells and the underlyi咽ribrous matt鮮into 痛e spaces rrom もhe capslユ1es．Azan，  

Ⅹ160 

Expl8nation of 円8teⅡ  

Fig．1．Ader10－SPindlecelトsarcoTrla．SpindjeshapedcelLsdominanも1yprol汀eraもedandepi旺elial  

cells rormまng tubules（E）and abortive g・lomeruli（G）wQre embedded among them 

Azarl，Ⅹ50．  

Fi9．2．Adeはilorspindlecells．’rheyproliferateddisplayingtheinterlaclngPaもternandmany  

mitoticrigures，Azan，Ⅹ320．  

Fig．3・A detailof smooもh muscle ce11sin the nodule of adeno－SPindle celトsarcoma・They  

prol汀erated exhibitjng・theinterlacingT Pattern，PllAH，Ⅹ320．  

Fig．4．Adeはilormesh－WOrkstromaorsmooもhmusclecells・11hemeshworkstromaconsisted  

orargyrophilribers．Silverstain，X160 

Explanation of PLateII  

F噛，1．A detailoぎribrocyもQS PrOduci咽COllagenous ribrous matもer（coloring gray）and  

capiilary formingcells（arrows）in thenodule oradeno・■SPindle celトsarcoma・Azan，  

Ⅹ320．  

Fig．2．A detailof hyaline cartilage cclls（C）in the nodule of adeno－SPindle ceiトsarcom臥  

PAS，Ⅹ160．  

Fig．3・Ad飢ajlorprimitiveneoplasticnodulesrisinglrユthekidenyもissuessurroundingnodules  

oざadeno－SPindle celトsarcoma．These primitive nodules were composed of basophilまc  

Spindle ce】1s．Azan，Ⅹ160．  

Fig．4．AdenoMSもriaもedmusclece】トsarcoma．Striatedmusclecellsdominantiy proliferatedand  

もheirmasseswereseparatedbyfibrousconnectivetissue．Azan，Ⅹ50 
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Explanation of PlatelV   

Fig・1・A detailofsもriaもed muscle cells．11heJnOderately di汀eren臼ated muscle cellsincluded  

thまck myofibrils・The primitive muscle cellsincluded thin myofibrils and centralized  

nuclei．Azan，Ⅹ100．  

Fig・2・Meもastatまclesionintheliveroffishhavingadeno－Spindlecelトsarcornatypeofnephro－  

blastoma．恥ithelialcellsandspindlecellsprolirera七倍din hepaticparenchyma．H－E，  

Ⅹ160．  

Figt 3・Me旭Statjclesionintheliverorrisilhavまng・adeno－SPindlecelトsarcomaもypeornephro－  

blastoma．Epitilelialcells，abortiveglomeruli（G）and spindlecellsprolireraもed pene－  

trati咽ir江othesurrounding・hepatictissue，H－E，Ⅹ160 

F柏・4・Meもastaticlesioninもheliver or rish having adeno－Sもriaもed muscle cQlトsarcomaもype  

Of nephroblastoma．Primitive striated muscまe celjsinvadedもhe hepaもic tissues．H一札  

Ⅹ200 
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