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：＼virEL）discL王ISC OCCurred nIllO哺CIvers orlミuropcnTl〔℃l．／1TlgtLiLLa aTLgtLiLLa tmnsportcd  

rrom王rrance to Mie Prerecturein May oデュ977．′rhe dまseased fish showed whir】ir将aれd  

SPiralmotio†l，and white body co10raもiont On histopatho10gicalexaminatioms，SOme Or  

them showed n∝rOSisin tわebrain，Splnalcord乱nd reもina or町eball．Theother rish showed  

n胱rOSi＄in tぬeiiver，SPleen，ki血ey，heaれdigestive tracts aれd thelateralmusculature  

as wellasiTlthe brain．Above allnecroticlesions showedれOinvasion or bacteria alld  

ParaSites．A b乱thwitha O．6％saltsolutioれWaSerf∝もive ror thesurvivalorthe diseased  

rish．Arter the treatment，inrlammatory reacもbns were rouれd to oceurin班e nectrotic  

lesionsor the bra王n．A virus wasisolatedデromもh8dise弧ed rish aれdshow通a cytopathic  

erfcctininoculated RTG－2cells，Similar to that of EVEX（SANO et al．1977）．The author  

PrOPOSeS tO Callthis disease“Viral‡；ncephaliti50r Burope乱n Eel”．  

Key words；viralenc叩halitis，eurOPean eel，histopatho10gy，   

InJapam some viruses were r叩Orted to have beenisolated from culturedJapanese eel，  

Aれg祝£ggαノ叩0免gCα（SANO1976，SANO e才α～．1977），imported王≡uropean eel，A）．∽都招歳  

（SANO1976；SANO eきα～．1977），and Am即ican eel，月．グ0∂孟γα舌α（SANO1976）．A virus  

Of EVA was assocまated with an epizootie of American eel，however沈e hisもOpathological  

Signs eonrirming the viralinfecもion were not studied（SANO1976）一  

A viraldisease occurred amo噌elvers or European eelwbich wereもransported rrom  

France and r飽redin Mie‡）rerecturein the spring・Or1977．でhis disease bas not occurred  

Since that time・In the presenもStudy，a Yiruswasisolated rromもhe diseased fish andもhe  

histopatholog・icalsig・ns or the diseased rish were sもudied．This paper describes the  

最stopatholog・icalsigns or theinr∝ted rishand r組もur慢Or thecy紬pathicefrectininoculated  

RTG－2cells．  

Materials and Methods   

In May or1977，48diseased elv即S Or European eelwere colleeted from fish－rea．ring  

ponds、For a microscopic sもudy，180r those were fixedin王きouin’s rl最d and Herry’s fhiむ   
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processed rou血eiy，e爪beddediIlparaf∫irlWaX，arld3－5／Jm SeCtions were sねまned witぬ  

Mayer’s bematoxylin and eosin，PAS and Giemsa．Aもreaもment by a ba沈with a O．6％  

SalもSOlution was beld for20diseased elversin alO－1itterglass aquarium at a meanwater  

temperature or20℃for four w・eek．During theもreatment，40r6rish were served ror  

a microscopic study at anintervalor one week．As the control，10diseased elvers were  

kcptin alOMlitter glass、aquarium tilla11rish died．The other20diseased elvers were used  

forthe viraiisol出血n＊；5to60f themwerehomogenized，PrCeSSed routinely，andinoculated  

OntO RTG－2，FHM andI壬PC cells at a temperaもure of20℃．  

Resu［ts   

Occurrence of the disease；externa［andinterna［signs  

About50kgof Europeaneelelvers wereimported rrom France and rearedineemenレ1ined  

tanksin May or1977．Abouも10days arter arrival，乱bnormalrish with pathological  

SymPtOmS arld mortalities appeared among the eels．The diseased fish showed white body  

COloration，Spiraland whirling motion resultingin death on the bottoms of the tanks．  

On the tenth day a treatment by a bath with O．6％salt solution was held，afもer which  

仏e mortaiiけWaS decreased day by day to2erOin one mon抜．Abouと20％of tねe eユvers  

＼＼rCrClosL during Lhc scason as a rcsult oL．this discasc．  

Experimentat treatment  

Unもreated controlrish alldied wi沈in five days．On the other hand，fish treaもed by  

abathwith o．6％salt solution survived∫rom over seven days to theend ofもbeもreatment．  

Howev訂，duri噂the treatment period mosもOr thoserish sti11showedwhite body coloration  

and whirling moもion．  

Histopathological signs 

l．輔stopathologi00lex8mintion on untreat8d diseased elvers：Ei如t oreig・hもeen fish observed  

Showed necrosis of various parts of the centralnerve system and the retina of the eyebaiis，  

In this case，nerVe Cellsin the olfaetory bulも，01ractorylobe（PlateI－1），Opticlobe，  

hypotbalamus（PlaもeI－2），Cereもelle王n，medulla ol）long・ate and spinaicord（PlateI嶋4）  

Were rOCally or diffusely necrotまzed．Thegranularlayers especially around thQ Ventricle or  

theinferiorlobeor払ehypothalamusweヱ、efrequently necrotized（PlateI－3）；thenecroもized  

CelユぶS甲良陀tedinto汰e17enもride．On班e otぬerlland granuユarlayers of tbe opticlobe and  

Cerebellum were rarely necrotized．Necrotic nerve cells showed karyopyknosis，karyorrhexis  

and karyolysis．Therocalneerois of nervecellswas rollowedl）y d曙eneration or nerveril黒rS  

and edema・‡n the eyebaiIs，the braini乱yer，neurOepiもbe∬aヱ1ay即and pigmenもepi抽e㍑um  

Or the retina wereextensively necrotized and destroyed，rOllowed by granulaもbn or pig・ment  

Cells（1）laしeI－5）．7n a11thc necroLizedlcsions orいIC brain and rcしina，nOin＼▼aSion of．  

＊；virologlCalexaminations werecarried out by Mr．SoRIMÅCH‡or Tokyo Universityiれ1977．   
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bacteria，ParaSiもesorinflammaもOryCellsⅥ亀SrOund，Melanophoresinthedemiswe陀pyknoもie．  

1n Lhis casc，a fc＼＼＝rish sho＼VCd tiny necroticlesionsin Lhclivcr．buLin most fislllivcrs  

Showed normaトlooking hepatocyes with much glycogen or atrophic hepatocytes．Hearts，  

SPIcens，1くidneys．digcsti＼℃しracLs，gills andlatcralmusculature of mosしfisIldid noしShow  

any obvious pathologicalchan酢．  

Ten orもhe eighteen elvers observed showed neeroticlesion＄in the gills，h組rt，1iver，  

＄pleen，kidney，StOmaCh，inもestineandlateralmuseulature．Intheliver，h叩aもic伐11sextensively  

ShoⅥred cloudy swelling and necrosis．Neerotic ares exもended around blood vessels showlng  

COagulation and desもruぬon or necrotized ce11s（PlateI‡001）．Kidney showed necrosis or  

epithelia or tubules and hemaもOPOietic tissue（PlaもeII－2）．Inもhe arrected renaltubules，  

n∝rOtized epi払elialcellsseparatedinto thelumenand hemorrhagealsooeeurred．The necrotic  

areas or the bematopoietic tissue were occupied by necroもまzed cells and deもries，and became  

edematous．Glomerulidid not showany obvious pathologicalchange．Spleen showednecrosis  

Orしhc pulps（l）1atcL TT－3）．11leart showcd dcgcncraしion of thc cardiac muscIc and nccrosis  

Of theendocardium，inwhich necrotまccells separatedinto thelumen（PlateII－4）．Stomach  

Showed focaln虻rOSkin themusclelayers．Lateralmuseulatureshowed fo払inecrosis，rO王lowed  

by edema and heぬOrrha酢（PlaもeII－5）．Melanophoresirlthe dermis were pyknotic¶In  

this case，Smallrocalnecrosis were round to occurin the brain and retina or theeyeball  

Of somc rish．No bactcriLum、ParaSiLe ol、inflflmmatOry CC・11was found to havc pcncい・aしCd  

inもO any Or tbe above necroもiclesions．  

2．Elvers treated with salt solution：The brain and retina of a totalof eighteen fish were  

乱打ected．In the first week抽e brain，medulla oblongaもa and spinalcord showed conrined  

necrosis or nerve cells wi蝕ouもanyin丈■1ammatory reaction（Plate王Ⅰト1）．Howeverin the  

eyeballs，manyinflammatory cells were found to haveinfiltratedinto the necrotized retina  

and orbitaltissue（Platel‡ト2）．Neutrophilsoutnumbe陀d otherinflammaもOry Cells．Hepatic  

Cells＼Vere atrOphicin somerisb orlookedlike normal．Other visceralo曙anS did noもshow  

any obvious pathologicalchange．In thesecond week，neutrOphils were found toinfiltrate  

into necrotic areas or the brain（Plate fIト3，4），altho咽h necrotized cells and the debris  

Stillremainedinもhe necroも主clesions．In tbe arrected eyes，inflammatory cellsinriltr乱ted  

inもO the necrotic and edematous retina and orbitaltissue．In the retina，debris of necrotized  

Cells disappeared and unaffected cells remained（Plate王Ⅰト5）．Hepaもic cells were markedly  

aもrophic．  

Two fish with systemic affection were foundin the f．irst，Week．Theirliver＄Showed the  

apT＊aran∝OT rcgcLnCratingeclls＼Ⅵしh basophilicc）・しOPlasms andmitoLic fcatures，andinfiltraLion  

Orinrlammatory cells among debrまsまn necroもiclesions（PlatelV－1）．Unarfected hepaもic  

Cells s主10Ⅵred cloudy swe王1ing・．Inもbe kidney，renaltul）uleslined by rlaもCells wiもh basophilic  

CytOPlasms andmitotic rcLurc＼＼℃rC found（PlaしeⅣ－2）．’1、11CSCいIbulcs stillcontaincd dcbris  

Or neCrOtized cellsin thelumens．The arfected hemaとOpOi統ic tissue became edematous乱nd  

debrisof necTOtized celis almost disaplX）ared．Thespleen ofonefish showededema，inwhich  

necrotizedcells disappeared andspared cells rem乱ined（PlateⅣ－3）．The spleen or the o汰er   
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fisbsと最1containddebrisorn∝rOti五感α11sintheedematouspulps．Inthehearも，theendo払rdium  

waslinedwithswollencellswith basophiliccytoplasms（PlateⅣ－4）・The peritoneumwas  

infiltrated by manyinflammatory cellst  

Cytopathic effects on ceHs   

CyもOpathicerrecも（CPE）appea∫edin RlフG－2，FHM and EPCcells afもer2－3days  

inocul飢On aも20℃．The CP王壬observedininoculated RTG－2ceiis was sphericalpyknosis  

or cells aceompanying k乱ryOpyknosis．Severely arrected cells resultedin celト王ysis（Plaもe  

Ⅳ－5）．  

Discussion   

Onbistopatbologicalexaminations，pathologicalcha曙eS foundin diseased elverswere  

eharacterizedbynecrosisoftissueando曙anS．Amo喝the王－ishobserved，thosewiもhnecrosis  

or the brain and retina ouもnumbered those with systemic necrosis．As to necrosis or the  

もra′in and retina，infilもration orinrlammatory cells was confirmedin the necroticlesions  

arterthetreatmentⅥ互thO．6％saltsoluもion．Thisindicatesthatn既rOSisorthebraindeveloped  

to enc叩halitis．Viralisolationrromdiseasedelverswasconrirmedwith virologicalもechnics・  

No viraldiseaseshowi噌thebistopathologlCalcharacもeristicsdescribed abovehasbeenfound  

amo曙Europeaneelnorotbers鱒Ciesoreels．Basedontheresuiもson抽issもudy，theauthor  

pro脚SeSthatthisdi試鮎eis払11edやViralEncephalitisorEuro匹ani迦l”・Virol喝ぬ1e泌mi肱tions  

ofもhe≠Encephalitis Virus〝were ca汀ied out by Mr．SolミIMACI‡IOr Tokyo University（in  
1977）．AecordingもO hisinformation，theisolated viruswasRNA typeandinactivatedwith  

ether，Chlorororm and heat（50℃，30min．）．Tbe size waslOO－220nm．The patbogenicity  

was tested withintraperitonealinjecもion ormediumcon七色ininginoculatedRでG－2cells to  

an糾illeももesorJapaneseeel．Nomortalityresulted．On theotherhand，SANO e才αg・（1977）  

reportedtheisolaもionofavirusfromelversorEuropeaneeltransporもedrromIrranceand  

named the virus‡弓VEX but did rlOもCOnrirm whether the virus was associated with a disease  

or the European eel．Thefe乱ture Or CPE and tbebiol喝icalcharacもeristics or EVEXwere  

very similar to those or the“Encepbalitis Virus〝oでもhe present study・The pathogenicity  

ofEVEXbasl鷲eneXaminedinJapanese飴idvers，ayu，Carp，rainbolVtrOut rryandrainbow  

もrouもyearli噌（N†SIIIMURAe£αg．1981）．EVEXwascon∫irmedtobepathogenicinonlyrainbow  

もroutfry but notinother rishes．TheresultsindicatedI王VEX required severeconditions  

to evoke tbe pathogenicityin dvers．As described above，the result of the examinaもion  

ofthepatho酢nicityorやEncepalitisVirus〝indverswas n曙aもive・Furtherstudiesonthe  

pathogenicity or this virusinelvers are necessary under d汀ぎerentconditions・  

．rhc author wish to thEulk h，h1．h・ltinoru SoRIM＾CTIT Ofい1C NationallicscarehlnstiいItC  

oぎAquaculもurefor即eathelptovirolo裏Calexaminationsandvalua馳advice，andProrぴSOr  

Saburoh S．KuBOTA OrNippon Veもerinary andZootechnicalColl曙efor valuableadviceon  

bistopaもhology．   
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Explanation of Plate T  

Fi9．101ractorylobe showing exten＄ive neerosis or nerve cells．fトE stain，Ⅹ320．  

Fig．2 A detailof severely necrotized hypothalamus．Necrotized nervecells show karyopyknosis，  

lくaryOrrhexis and karyolysis wiもhoutinvasions or bacteria乱れd parasit臥H－E stain，Ⅹ400．  

Fi9．3 Necrotized granularlayer ofinreriorlobe or hypotha】amus▲Necrotized cells areseparated  

into the ventricle．H－E stain，Ⅹ160．  

Fig．4 Spinalcord showing extensive necrosis of nerve cells and edema．H－E stain，Ⅹ200．  

Fig．5 王壬xtensively necroもi£ed reもina oreye ball，The braiれ1ayer and neuroepithelia11ayer areextensト  

Vely necrotized．Necrotize（ユpigmenもCells are granulated．L：】ens．H－E stain，Ⅹ160．  

Exp［anation of PIate TT  

Fig．1Necroもizedliv肌Necrosis or hepatocytesextends around blood vessels．Necrotized hepatocytes  

are coagulaもed and destroyQd to debris．‡トE sもain，Ⅹ200．  

Fig．2 Necrotizcd kidney・NecrosisinvoIve8renaltubules and hemaもOPOietic tissue．Glomerulisparcd  

OrれeCrOSis．H－E stain，Ⅹ200．  

Fi臥 3 Spleen showiれg eXもensive necrosis．Ii一斑sもain，Ⅹ200．  

Fig．4 Heart showing exもCnSive nccrosis of the cndocardium and muscle ribers．fトE stain，Ⅹ200．  

Fi凱 5 Lateralmuseu払ture showl咽neCrOSis．H－E s七色in，Ⅹ】00．  

Explanatio110f PlatelI【  

Rg．1Inreriorlot淵Or hypothalamus or treated rish with salt solution ror one week．N∝rOSi50r nerVe  

Cel】sin the granu如Iayeris conriれed．H－E stain，Ⅹ200．  

Fig．2 Arrected retina or treated rish with salt solution ror one week．Manyinrlammatory cells  

inril七rateintoれeCrOもi離d retina and thesurrouれdir将Orbitaltissue．Necrotized retiれa＄tilleontains  

n肛rOもic cells aれd granulated pigment cells．C：choroid membrame，R：reもima，H－E stain，Ⅹ160．  

Fi9．3 01ractrylobe ortreaもed rish wiもh saltsolution ror twoweeks．Manyinrlammatorycellsinriト  

もratei11tO neCrOticlesiorlS，in which neeroti芸ed cells still陀main．H－E stain，Ⅹ200．  

Fig．4 A detai10rもhe above olractorylobe．fトEst乱れⅩ購0．  

Fig．5 A［fected retina of treated fishwith salも＄Olution for fourweeks．Exc叩tinggranu】ated pigment  

Cells，neCrOtized cells mostly disappear rrom reもina showi咽edema．H－E sもain，Ⅹ200．   
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ExpLanation of Plate Ⅳ  

Fig．1Liver ortreatedrishwiもhsaltsolution roroneweelく，1n thenecroもiclesions，regenerati咽hepato－  

eytes with basophiliccytoplas】ⅥS aれd mitotic reaもure（arrow）appear，inrlammatorycellsinriltrate  

into alld】1以汀0もized hepatocytes remain．艮－E stain，Ⅹ200．  

Fig．2 KidrlCy Of the above fish．ilenaltubules arelined by flat叩ithelia】cells wiもh basophi王ic cytoplか  

SmS and mitotic feature alもhough thelumens contaim debris of－necrotized cells．′i－he a汀ected  

hematopoietic tissueis edematous and necroti2ed ce11s mostly disappear．H－E stai11，Ⅹ200．  

Fig．3 Spleen of thc above Tish．Pulps become to edematous，in which necroti芸ed cells disappear and  

una汀ected cells remairl，H－‡；stain，Ⅹ200．  

Fig．4‡IearもOr treated rishwitb＄a】t solution ror oれe W飴k．′1’hQendocardiumislinedもy swollen basop－  

hilic cells．H－E stairl，Ⅹ200．  

Fig．5 Cytopathic erfect orinoculatedlミ1’G－2cells．Inrccted cell＄are Pyknotic．Giemsa stain，Ⅹ400．   



T
⊥
 
 

Ptate  

篭
観
儀
髄
肇
磯
 
 
 



Plate II   d2  
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