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VIRAL INFECTIONS OF CU LTURE D F tSHES IN JAPAN 

L.bo r . t o r , of HI ~ r o bl ol ol " r.~u lt ' o f 
n . h.r l .s, Uo kkol do Un h.r. 1t r , Hln l t o . 
1I0 ko dot l . lI o •• ol do . 041 Jllp.n 

Ab.troc t 
' nfactlou, p. nc r •• tlc n.c r o. l . virus 

. nd Inf lc tl o u. h •• • top olatlc n. cros ls 
v lru. ~.r . i .o l . t.d In th e 1970' •. Th .,a 
two v ltll dl ••••••• re Itlll •• r l ou. 
probl , I, •• o n l the c ultur.d ,.llonld. I n 
J.p.n . Sine. th . n , •• rl ou. v lrol 
Inf.ct l on , o! f l. h h.ve b.,n r.ported , 
.or. th. n 20 fl . h vlru... h. y. becn 
Il o l .tcd .nd .or . th on fl v. yl ru.es hove 
b •• n observed b, o l oet r o n I l c r o . cu~y. S I. 
v iral dls l o ••• o r u IIiJor prubl v.a o"d 
eoue. .eono.le 1011e • • • on , cu l tu red 
fl e h. a In Japan. Th •• 1 .re I PN .nd II1N of 
•• llonld, . y lr.1 pon e r e, tlc_ hep.t l e 
n.cro.l" of ,el lo .. t a ll e , th obd ov lrus 
In f .ctlon of Jap.n.e. fl oun d . r .nd b l ock 
rock fl.h. " ( lIc hl.hlr o - lho" of tlal r 
puffer .nd epld e f .o l necroel. o f Jope ne se 
fl ounder. Be. ld •• th ••• , th . r . or •• c ve rol 
vlrol Inf ec tlonl : h.rpesvl.u l Infections 
o f lollonld . , "peclo ll , epith e lial tu mur 
(I nd uc ld bJ OilY o r lTV); 1"lthel lel tu",o r 
o f ce r p (ll erFesv lru s crprln1); and 
1,lp hocys tl. al ..... of ,everol • • rln. 
fl . h ••• E.I ylru. frol th e [ ur o pe. n l ei. 
•• t v lru. of A •• rlco .nd •• 1 v lr~. o f 
Eu r o pl X .. . r . al.o Ilol . t l d (ro. c~ltured 

e. l . Recen tl y ~ow. ve r, . a ny ot he r vi r uses 
w. re I , olot . d fr o. dl se o sed u nd he ol t hJ 
fl , h." In c ludlnl Icol oh . dr a l cJtop lo ,. i c 
d.o~y .lb ovlru • • Pop oyo. lru . , her po. vlru s . 
plcornev lru s and r.ovlru . fro. cultur e d 
ao l. Chu •• al.on v lru . "u . I .o lat ed (ro. 
• • • u •• l lon. M. ov lru . and Co r on . vl ru . 
cfp rl nl ... r. l.ol. t . d fr ol eOllo n ca r p Dnd 
b rno y iru. .... leolatcd fr olO J aponese 
rt o und e r e nd r.d ••• br eal. f n the bluod 
of . ol _o nld a . t he c. u • • tl v •• ,un t of v lro l 
. rJthrocytlc nlcroe l l .. as ob .e rved ond In 
l o rlbund fr J o f Il htd u l a nd uplthollol 
n.c rolll of bl. c k • • • bre D. o nd red sea 
br.all, plc o rnevlru • • nd par .. ll y.ovlru ... e re 
ob . eryed by t. M. 

A vl ' o l ol l ca t .tud , o f cu ltured 
fl . h., In J ' po n "' 0" Inl t l .. t .d .. h.n . n 
unk" u" n dl •• a.e occurre d ... o n ll r olnbu" 
trout ( Onc o rh r nch!!,.! .y k ln) In t he 1960's. 
Th . c au,etl ve ' I . n t .. . . Id . ntlfled a. 
Inf lc tlou. pe ne r e't le n . crOIII v iru s 
(S. no. 1911). Subl.q u. ntI J. InfectiOUS 
h ••• topot . tlc ne e r Oil vi I .o leted 
fr o. ko kan e ••• I ao n ner k .. ) 
(Klluro .. nd A .. . . ur .. , then. 
va rious vlr . 1 I nC eetlon" been 
r e por ted. At p r ••• nt • • ore fish 
vlrules h.y . b.e n I , o lot.d . nd lo r . t~ .. n 

, ... _~ .... , 11 ........ .-. , • .0 f .. _ .. y_ ...... ~, 
... _ ... " ..... ,. ........ Soo;'" ... -,~ ,~, 

fly. v lrua,s hava 
• Ia ct ron IIlc r o.co pl c 

Viral dlleOle. o f , 
"" ond flnaerlln, ' 

'" 

b •• n obser ved 
. tudl e. (T.bl. I ) . " 

dl..... Is . pr • • d wldll, 
SUl ce ptlblllt, of fl . h to IPNV o n 
body ~el, ht: ••• ller ft y .re mOrl 
IU lceptlble . Th l . lln . o f t hl, dl , .... e ,r, 
dark.nlnl . lod. r .t . ..opht he i l i. .nd 
abdu.ln. t dlst.ntlon. Tn te rnell , . t he 
.p l .on. hoturt. II v. r .n d kl dn e,. ar a pil l e 
. nd the dIIlC.tl". tract I. 1I1110lt alwllYs 
devo id o f foud. Th o fl. h .alnly of f ecte d 
b y 11·t(V Is r u l" bo" tro"t, but II'N Y I s 
..lsf) I~ o lut c d ( rn .. l\,"u80 (Oneorh nc h,u 
rh odllru l ) and .nsu .ul .. on (Il • • SI OII 
Rocently. th e fr y o ( .alnbo" trout "'e .e 
o bl.rv. d I c.. .u.ceptlble to IPNV .nd 
do.... . ttrlbutad to (PM d.c r •• • ed 
(Ok a.o to et .. I .• (98 7). 

Inf ect lou, h ••• topoletlc n.c,o"l" 
{ I!HD . 1111'1 Is a n a c u ta IJuel le dl.e. ee of 
rrr--of rolnbo~ tr OUt • • osu e nd ko k.naa 
e .. l .a n. Ili KY .. .. 01 .0 I so l .. t l d fr o ll 
lIo rl b und eJu (P1 . coslu.au. Iltl vl ll e ) 
(yo.hl.lzu It er--19ffi). S i sne o f V 
.hlpe d heaor .h.se . .. ere o bs er v.d in tha 
lIu.el. . Recently, • l .rae-" Ize relnb ow 
tro .. t . ~ody .... I'ht 50 to BO a or lo r ...... 
f Ollnd to be I nfect.d ~H h 111 1'1 .n d died 
(tlo ri It .1., 1987). In thl" c.ae. 
p~tec hl DI we r e ob ,arvld On t he f .t .nd o n 
lh . " all of lh e body cO.lq. Thi s vlr u. Is 
.. Id. ' preod e spacla ll , In the ee n t r , l p. rt 
o f Ii on. hu. th~ lIal nland of Jap e n (SIno I t 
0 1" 11) 71). In ":~a ro l dl l trlct . , river 
" Olor . ..erc co n toll inat e d with IIIN V I nd 
blc ... unsuitabl e f o r r a lnb o .. trout 
cu h u ••. VertiCil trl ns. l ss l o n o f I IiNV Is 
dOu~lrul (1" o. hl _l lU.t , I.. 19B B • • b) an d 
cun b. co ntr o ll . d bJ the f ol l owln, .etho,l: f". are d lsln f .ct.d .. I t h Io din. In t he 
oo rl y e,. d sto, •. FI. h .. t fry .t,,1 hos 
"re.t . uscepttblllq to IIiNV. Th lY IUy be 
r<lor e d In " . 11 .. e"ar o r U.Y. Irr.dlat . " 
riv l r we ter. Whe n th e fish pa .s thr o uSh 
thl . un.ltlve st'aa to IIIt(Y. t~ aJ .. 111 b. 
tren l f e rr . d to the u,uII po nd. 

lI e rpes vlru . Inf.ctlon. A h.r pe.vlrus . 
Ha rka v lru s In To .... a. L ... e A.lt .. I nd AOlo rl 
Pr .fect ur . ( H.VTA) ... . tso Is ted fr o. 
dl a e.sed .ok.n.. " . l lon In Towe d a lik e 
(S.no . 1976). In 1918 •• nother he rp.lv lru. 
.. •• I" o l .ted fr o. ov,r len fluid o f no r l .. 1 
.pp.erlns . etll r . "'u ,. I.o n (Klllu" .t 
. 1 .• 19BO). Th l. virul we i na ... d e, 
Ou cor h ynchu a ... so u vlrua fro. the 
I c lentHlc na il, of the ho. t fish . OtlY Wa S 
petholenle and lore s l,nHleentlJ 
o ncolenlc t o th l youn, I .. SU ,al.o n Ind 
"vl r o l other ,o l aon l d fi s h (k i. u .o et 
.1 .• 198Ia.b: J o.hl. l zlI fit .1 .• 19B1b). In 
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Table I. Viro l In{ectlon o f cultur e d fi s hes 

Herpesvirus c r prinl 
nerpesvlrus 
Unidentified sa . l1 virus 

RNA . irus 

Ho s u s ol,"on 
Yo,"" ," ,, · 
Jopon e s e "e l 
Fonc r co rp 
Japan"s" " e1 
TIs"r pufhr 

s howed no signifi c ant mortality In 
seve ral species o f s almo n!d fl s h.s 
(Winton at 81 .• 1989). 

Viral erythrocytic necrosis 
1!£!l. Inclusion bodies stained with 
Clem •• we .e ob.erved In er yt hrocyte . 
o f e h"," Bnd pink salmon <2.. 
sorbuseh.) collected In Okhotsuku 
and along the north Pacific coast of 
Ilokkaldo, s nd the ." ,uaUve "gent of 
VEN, lrrido v lru s . "as observed by 
E.M. (y08hl .. 1:<\1 a t .I., 1988b) 

lnlectlous p a ncreatIc netrosl. 
vi r us (IPNV) 

In(ectl o us hemAtopoietic 
necrosis virus (IIINV) 

Chu. salmon v iru s (CSV) 
Yellowtail Olcltlc vir us (YAY) 
Rhabdovl!..l!.J ol1VQCUI (IIR\") 
Eal virus frOB Europe,," e e l (EYE) 
Eel virus of A.erlcn ( EVA) 

Rolnbow trout 
(Sol.onlds) 
Rolnb ow tr o ut 
(Salmonld,,) 
Hosu seh,on 
Ye llowtail 
illro" ,,·· 
Eur o p"an "" I 

Vlr a l Inf ec ti o n of .. el: 
fro_ cultured eel (Anlullla 

.!!..!!.BU 11 10 , !... taponlClI.!l and 1.. 
T9 st r, t a) , _ an y .. Irusea "ere 
Isol a ted by Sana (1976) and Sano an 
F"kuda ( 1987). Th ey are btrn8vlrus, 
e el v iru s fro~ th" ~urop e .. n e e l 
(EV~); rhabd o .. trus, .,e l .. trus of 
A. erlco (~VA) and e"l .. Iru , of 
P. u r o pe X (EVEX): popov .. v lrus: E"l ..arus of Europ" X (EVEX) 

Popovnvl.us 
Blrna .. lru" 

A .. erlc o n e,, 1 
Europenn ",,1 
Jnpon e "" "" I 
Yel l owt ail 
III rn .. ,, "· 

h erpel ylru s l plcorno v lru s ; n nd 
re ov irus. Pnth OI"nlclt, of the ~ e 
.. Ir " .. es agnln s t eel Were not .. 

Coro"~.lru! c' prlnt 
Iflcorn"'"lru" 
Reovlru , 

Ob,e""d b) t. H. 

(CACV ) 
Red '''0 br"l!_ 
Common corp 
Jo po nese .. ,, 1 
Fa ncy cnrp 
Jnpon e se ee l 

tecol"l~ed except f Of EVE (Ntlht _ urn 
"t 01., 1981). Sorl ... ehl (t 982 , 
1984), r e porte d ." tcol.hedral 
e r toplas,"l e d"ox y rlbo .. lrus (ICDV) 
fr nM dl s "os "d "e l. This y lrus sh o" .. d 
o pathog"nlelty a8nlns t Japnn"s" "" I 
by ortifl e tol In(ectlon. tlo rtallt y Vlrnl e rfth, ,,c ftlc n .. cro " \ s y lru " 

Ly .p hnc y,tls ~ Irus 

Paro,"y.o,·lru, 

finr\"e fi s h 
tlarlne fl l h 
Block ro c kfi s h 

vos 40_75 % ot th e wote. tl!mp l! fntUr " 
o f \10. 5 - 18.5"C. 15 % ot 22.8 "C . 
a nd 0 % o t 210.1 "C. Infe cted f is h II " rp"I " ' U8 IIlro,",,·· 

Picornavirus I shldol .... 
i; ~Iosu sol .. o n. "": Jopo" " . " flound"r 
••• ; Opl"lnnthus fa lclo tu. 

198]. st .. Llor he rp e sviru s ~"r" Isolot"d 
fro," tu . or t issue of fo,"o"e (~ . ~) and 
wn" nn .... d r~. n ," .. tu.or virus ( Y~Y ) (Sn ,," 
.. t nl., I'HI1). Sub s"'IU "'H "tt,d )· ,hu", thnt 
OHV I . " nt oo lic In th" no r t h .. rn pnrt o f 
Jnpnn (Yoshtmltu "t 01., 191J8b) n"d t hnt 
th e ch ar nct e r ist l c s o f th"8e thr .. e 
h"rpe s .. i ruse. were sLmllar ... cept Ne VTA 
l ock' onc08eniclt, (I! .. drlck lOt 0 1., 1987. 
So n o et 01., 1988 ). In 198]' WI 
r e eo,","enrl erl tl'" dlsi"f ec tl o n n f el l. o f 
fi sh wi th I ndlne nt th " .. orl y ey"d " t nl" 
In Uo kkaldo. No" atlV co"no t b .. d .. tected In 
most of the hatcheries In thl5 nr "a 
(YOlhlmlo:u .. t al .• 1988b ). Th " h"~t 
sp"c l es of this Vl fU ~ ~os ~n 5 0 s~l~on, b ut 
OHV "nn ~ llo I "o lat .. rl {r llm th.. tUMor 
tissue 010,,.,,· .. <1 In pen c ultur .. rl cuh o 
la l .o n (0 . k l" utch). 

Chu; so l man virUI (CSr, Infection. In 
1978, " reovirus "as Isolated fro _ nor,""1 
appearl". adult ehu_ sol.on (0. keto) 
retu rn ing to It s h atchery In -nokkillo 
(Win t on et ~I . • 1981). After the I nit io I 
I so lation and c har oct .. rl to t lo n o f CSV, th e 
.. Irus WO ! not r ee ov .. red aloin until 1986, 
dur lnl '"n5S OI "rtBlitle! nf '" n s u ~at .o" rr)· 
c aus e d bf Inrect l "" of thi s ~I ru ~. Sinc .. 
t h<l n , the ,·itO " ho s b .. en r .. eov" ... rl fro," 
'tock s o ( a,lult "n 5 U s n l .nn nt " .. " 
Locati o n s In ltokknl'lo (\·o " hl • .,." 1988). 
Artlf lclnl In f cettnn s t",ll .. s of thi s vl r u! 

s h owe d s lln s o f decoloration, 
co nl .. sU o n of the nn"l, pecto fnl 
nnd dorsal f i n ' and Incr"a"" of 
_ UC II" on the body surf.ce. 

Vira l I"fa e t ion o f carp: 
Fr o .. pnpilioma tissue of cultu.erl 

fnn cr en r p (o "n l t co rp) n er p"svl rus 
~r.l!.rl"l WIU t " o l nterl nnd Induction nf th .. 
.. p lt"ii"elt~1 t","or by a rtlfle!ol tn( "etlo n 
waS c on firm " d (So n o e t et., 1985). Fr ,,-
dl" e a " .. d co .... o n corp ril l sed In t ~ J 
l obo rnt ory , Corona .. lru, e1 prlnl. e8~ 
co.onllvlru" (C ACV) wes Isolllted ( Son o et 
01. 198 9 ). Fi s h b"lo" to "cut" l y succu .. ll, 
not s h ov { " 1 an y external siln e.e"pt 
erythe .. ot ous " kin on th" abdomen. 
~xp"rl .. entnlly, CACV Wlla .. Irulent f o r cn ,~ 
fr y lit 20 "C. Cu ,"ulatlv" _orto llt y fOf 3-
",e " k-old fr y Wll8 72. 5 %. Th e e ff eet"d fhh 
mllnlf .. "t .. d ""'0 11 .. ,, and h e .. o rr hOllc 
nh,ln_",, " ( 11 1 ... 1 "I' with n sc lt,. s nl'd 
...... " tunll y died. R e o v lr u ~ wos al~o 
I s ol ote d fro_ COMMon corp ( 50 "0 a l' d 
Fukuda, ( 9 87) , 

Viral I"r "ct l o n of other .a rlne fl s h .. s: 
Vlrol pencreatl,-h " uti, IIeSjro s i s of 

ye ll ow t o il. A y" llowtali ascites .. I '1.I!I 
(yAV), n blrnovlrus, wa s isola t ed from t pe 
rry o f , .. Il ow tnll (Serlolll gu l n Qu e ro dln t .) 
(SorlMneht n nd II n rn, 1985) . ·fhts epl~oot l c 
la nn ncut " .. Irlll i nf ection of noturolly 
8ro" " o r hotche r )"-rn l ""d fr y. Til e 
"pl~nottr perio,1 is ob s efved II" Ilo y to 
June nt ... nt .. r t ""re rn tur e" o r 18 to 22 "C. 
The .. "r l bund fr y typlcllily 5ho ... nn " .l c 



lilll. hl.orrhllinl in thl l iy.r. licit •• 
~ n d p.t.chill in the pyloric CI.cu.. The 
di s. ls . n •• s, wl r .! plncr •• ttc-h.pltlc 
n.cro.is, "I' prop o •• d by Elu" .nd 
Sori.lchi (1986). 

Rhlbdovirll' inhction of Japtn." 
floynder. Fro .. diselled hlra .. . . J~poneu! 
flounder (Parilichthu ol1vluy,), Ind 
bllck UI br .... (!!.1.l.1.g .. acrocuhl lu . ). a 
rhobdoYirUI, !hobdovirus ol1Ylc.u.: hir ••• 
rhabdoviru. (IlRV) .. os I .oh t e d (Corle et 
01.. 1985: U.u r •• t . 1 .. 1986). Thll 
vlrul il patholenlc for .Irlne fl .h .uch 
•• hlra. ". block se. bre o •• r .d , •• brlla. 
(Ch r llophrII .o jor) and bl.ck r ockfish 
(Se b •• tel iner.ls) •• nd .110 "I.onld 
.peC1.1 . " p.clol1y r.inb o .. trout .nd •• I u 
101.on (To lh l.lzu . t II. 1981c). Slln. of 
IIIV 1nr.ctlon Ir. conl.ltlon or the lon.d. 
fucol he.orrh'le of skeletal .u.clo and 
ftn~. und Iccu.ulotlo n of nlcltlc flnld. 
li llY il distributed .. Idel , fro. lIukkultlo to 
lIun. hu I II Jopon. 

Kuchlshlro-shou u f tlser puf f e r . Fro .. 
cultu r ld tilU pufter (Tuhl/uBu rubrlpe,). 
." unld.ntlfied s.al1 virus "01 l.ol.tad 
(Inou •• t II., 1986). The epizootic p.rlod 
I. Ha, to Jun . It .. atlr to.plroture. o f 18 
to 22 ~. Horlbund fl.h sho" n.cro.I, 
around the Mou th .nd ... r . ob,.rwld to bo 
{I,htlnl .. Ith .Ic h other . Fro. the .llnl 
u( thll In(ectlon. the dileO le .... na.od 
"luchllhleo.hou ". (ro. th e Jopnne .e .. o rd. 
"ku c hl" ••• a.oIn •• outh. "'hlro" ••• ,n l nl 
wl.lto. and "Ihou" •• eonlnl dl,.o, •. Ylr~t 
~urtlcl'l ... ro ob'l r vld In the br ll n by 
E.H. " kuchlchlroshou" I I f ound In the 
sou th W'lt of J.p.n where tll.r puff.r tl 
cultured. 

[pld.r.11 h1per¥l.slo of JUPlnfllO 
rloun,lor. Outbreakl a 3 JI,en.~ re l u linG 
I " .UflS .o rtulltlo s occurrlnM In lor",,1 
Dnd Juvenile Ja~nne,~ fl oulldu r vol 
reported by Iidl et 01. (1989). O"ce tho 
dl ••••• occu rr . In • pond . the fI.h 
popul. tlonl of the pond ulu.llr blco.e 
I!~llnct .. I thin one .ont'h. Aff.ct.d fish 
u ri cherlctlrilid br op.quenllS o f the 
{Inl. "1Itop.th o loll c~lly. h,perplOllo II 
obl. r "ed in the e pld.r.11 II, • • of the 
fin, Ind Ikln. In the . plder.a ' tl.,u.I of 
Inf.ctld fllh. h e~elone l wi rU I plrtlclos 
... r . obl. r v.d by [.H. [.p.rl.lntill y . 
.. po.ur l o f fish to the flltr.t . uf the 
tlS I UI hoao,.n.t. pr oduc.d 18 50 % 
.. ortollti., In f10und.r Ilrva •• Ind 93 
100 % of the luryi"Or l exhlbltld Ipldlr .. ~1 
hyperpIOlt , . Thi . vlru, hI "I not b.en 
I.olet.d ulinl the J3 c.ll lin.. d.rly.d 
fr o. fllh Includln. the hO lt Ipeci.l. fro. 
J~pen'I ' flound.r .nd r.d I.. br ••• • 
blrnlvlru.l .... re . l so Is o t ,tld. Th ••• 
vlrUI.1 V"I nlu tr .lized .. Ith Inlbody 
a •• lne( IPNV Ind the PlthOI.nl c ltr o ( thi s 
II not clarified . 

Lr.phocrl t ls dl l.l.e. In .e .. eral 
s pe cies of marine fl ,hel. .uzukl 
(!.oteo l .brol !aponleu,). yellowt.ll. re,l 
, . n breo •• J~plnese floundlr Ind otho r • • 
IYflphocy ltla dl~ e o se .. e r e r eported .n tl 
Irldo_tru. ..os obloryod by F..H. 
( Hotlu.oto . 1915; Hlynznkl and EI"'U, 
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1912: Ton. k. It II .• 1984). Seelon. t 
va. lotion In the pr e". llnc. o f 
Ir . phocr l tl, .. e. noted with In cr •••• d 
pr'VOllnC. In IU •• er. Ly. phocr st l. c.ll, 
..ere ob , .rv.d •• Inl, On the flnl or body 
,u rfec.. Th. virul p.rtlc l e, ... re 
pol,hadral. pre , entinR hlxl lon.1 or 
pent.son.1 p r ofiles in til lU' ,ectlon l . 
They "oJ bl , .e n In crysta llin e arr., .nd 
they ore o l .. a,s located In th e c,top l •••. 

YOlhlko ,hl end Inoue ( 1988) report.d 
plc o rno vl ru, In .orlbund fry of I,hldol 
(Opleijn~thu. fOlclotus). Ind HI, .zokl fit 

al. (19i1'1l reported herpe lvlru. .nd 
p.r •• yxoyirul In .pld.r.at necrOltl of 
Jlplnele fl oundl r .nd epithelial n.cro.ls 
o f bl.ck sea b r •••. lut until no... th .,e 
vlrUIOI h.ve not b.en Isolated. 

Vl rol Infectl onl of .e rln . nnd 
f r e,hwnt e r fllh"s .nr been." .njor 
pruh l u.1 I n thu o~"ncu lt"ro: 1",I"ltry In 
JUI"''' • 
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