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birnaviruses such as YAV (yellowtail ascites virus) or by infections of
halibuts, flounders, groupers or the like with nodaviruses (Refer to,
for example, Non-patent literature 1 and Non-patent literature 2).

Among those diseases, especially viral nervous necrosis caused by
infections with nodaviruses has broken out in marine fishes throughout
the world since the nineteen-nineties. This disease becomes a great
threat to the seedling-producing facilities and the fish-raising
industry because its lethality is found to be extremely high. It is
further reported that over thirty species of fishes are infected (Refer
to, for example, Non-patent literature 2).

Heretofore, it has also been reported that, although experiments
have revealed that the vaccine therapy was effective for the wviral

nervous necrosis, it cannot be applied to juvenile fishes and newly
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Heretofore, it has al so been reported that, although
experinments have reveal ed that the vacci ne therapy
was effective for the viral nervous necrosis, it
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On the other hand, it has been reported that flounders having a
primary infection with non-lethal aquabirnaviruses (ABV) has an
increased resistance to a secondary infection with viral haemorrhagic
septicaemia virus (VHSV) that is targeting various internal organs
including, for example, the kidney and so on (Refer to, for example,
Non-patent literature 8 and Non-patent literature 9). There has so far
been no report, however, that the ABV is also effective for the viral
nervous necrosis that is a disease that causes damages of the central
nervous system by the infection with nodaviruses because the VHSV is
the virus that targets the internal organs such as the kidney.

With the above-mentioned prior art technology taken into account

as the background, the present inventors have found as a result of

2



septicaema virus (VHSV) that is targeting various

internal organs including, for exanple, the kidney
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Disclosure of the Invention

In order to achieve the above object, the present invention
provides a method for the prevention of a disease to be caused by an
infection with nodaviruses through an infection of a non-pathogenic
aquabirnavirus.

The present invention also provides a method for the treatment of
a disease to be caused by an infection with nodaviruses through a non-
apparent infection with a non-pathogenic aquabirnavirus.

Further, the present invention provides a method for the
prevention of the outbreak of a disease caused by the infection with
nodaviruses or a method for the treatment of such a disease by orally

administering an aquabirnavirus.

Brief Description of the Accompanying Drawings
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Di scl osure of the Invention In order to achieve the
above object, the present invention provides a nethod
for the prevention of a disease to be caused by an
Fagecei an iw td gndahishseSnghaoughlanibnfectm@maﬂﬁras potential
n nic _a b|r aviru The |nvention
values ?goggégggg X anéﬁﬁ% grntﬁg rgg neﬁ? %i sease
Fogbeecausks gmaplmf ebbwdngwiaoh m@@hawlami; tlhaOhIgrratlo of a
. n h hogeni c
convicl BENnEPOA HH Sl b nBa RO R OO
Biovrees ainﬁahmdaﬁbrShh@lnwreventuenloﬁ blie nodalviealk potential
of _a i nke W Vi ruses
values Chn2chl ool PHRE Y peddo) BE R HERLINA hatiBRY |
orally admnistering an aquabirnavirus. Brief
Best mDaésffcpf'é’e[‘rﬂflrlgf‘eou‘éc‘%%%%ﬂ)éle{wl&aw ngs 3 Figure 1
s a graph show™ng a variation of nodavirus potentia
VAl (Resandange kvirey thad ruesemta invinttidast the method for the
prevenhﬂbhbl&tf fﬂguhﬁegthénaﬂ&ﬁpmmﬁ&e@ atsupybatfldnod for the
death ratio of a convict grouper by an infection wth
treatmapfayofus ki s ffr e B2 9% ingr apfr dhowi Rfeat ikRe at FBArewith are

charac®br{9E@ViaUshRO! @Rk Anfe¥@hiUASwhiBnt RBaki dPEY¥e8NdahNBe prevented
brain of a bastard halibut. Best nodes for carrying

and/oz i AREAPRVEREFOR PH EREOHERRILG (3 (IRIAYIHESERE can be treated

by thelﬂyﬁni¢£ﬁhoﬂf81lﬁﬁdﬂﬂirﬁaﬁlkhﬁ (RBeVerd | OisWfsfities as a target,
infection with nodaviruses .and the nethod for_the

which £33 Causs 3mof-APPASE Feshr: PRY-PR ORI R thithRs tion-
ahehewgh h &quabxﬁnﬂvmﬁumuszedAanthaaréhen¢ﬁ#gﬁﬁhdyEnic or non-

h daV|r yses c e_prevent ed seas
polsoné\{é%se ?rhe %0 eé’tulsont(gf %}éodawvrllfs?élé“e@gh bg:t?%aq‘é’é’wn that a

numberbyft¢n¢u¢&ﬂ|ﬁxﬁh&ﬂ1anb agbdbrtadvio us fdB\dpdarentsiinfection with
the apopecies as a target, which can cause a non-apparent

and non- pat hogeni c infection. Although . .
EHEaBHPﬁg%F?ﬁ§%§u1?$§ES ba a1sssh-foa Fresgntndmvention can be

isolatp@i $eBQYSy Al oRONRAZAIIRES durH hes envbF OBRER le) tmh®ine fishes

, kng that a nunber of natural fjishes are su ected
subjectad  toR- APPaPRART$ Y et SHF A h IncH@ dABRYs bufhpeing not limited
to, flaqndérﬁnagrémpﬁfhl(hdﬂihﬂﬁﬂidﬂﬂ‘dbhﬁnpraﬁenhomnbeﬂbbﬁﬁus or less
i 50l g ﬁdllytfron1 he naturg}such

p01sonous R?Vs ﬁﬁﬂ ne he nature ampllfleé)readlly by
1nocu1at10n into cells of other fishes as well as host fishes and
incubation of the cells thereof.

The application of aquabirnaviruses (ABVs) to fishes, which has
been multiplied by incubation in the manner as described above, may be
made, for example, by administration through injection of an ABV
solution as well as by supplying a feed admixed with the ABVs or
dipping a solution containing the ABVs. These application method are
the secure methods that allow an infection of many natural fishes with
the ABVs because in many cases they are orally infected by feeding
plankton holding the ABVs.

In accordance with the present invention, in cases where a feed
mixed with aquabirnaviruses (ABVs) is fed, for example, the ABV may be
mixed generally at the rate of approximately 10’ to 10° TCID:;, (Tissue

Culture Infectious Dose 50%) per gram of the total feed. In cases where

fishes are dipped in an ABV solution, for example, the ABV may be mixed
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subj ected to a non-apparent infection, including but
being not limted to, flounders, groupers, halibuts
and so on. The non-poi sonous or |ess poisonous ABVs
generaildgl atedher aatiehe fnapprexdaat ey anpl i fo exbr gadbLy gwr milliliter
of theiggqgkggkonIknEg gelk egf othggvflghestfghvggl é%%t“¥§r example
fi"Shes and “T'nctbafi 6ncof the™ cel t3ITHet o ® THE S pie.
the ABFpplaycdtel orixefd apneraldgviatusde FAB¥S)ft apbrshkésately 10’ to 10°
i.ch. n Lpli by incubation in the manner
TCIDso g%rdgégﬁﬁgggggbg\%%ﬂﬁa#ieSCtgr/f’arlde, for exanple, by
atei nepecigsd or £t hf beilgge | ipecthiorh othan pyBersolant i end treatment
a . ' f ' |t \/ -
e R N
to pappidulest | onesetEndd mry inkéudecwany néisbdsbatatisl Loflected with
nodavi"}.lﬂslagf gi:_tigncé);taﬂf@yof] e}irn%l 1fn|f§.g%§.dW\:I1E e&b?hAEﬁléreover, it may
because in nmany cases they are orally i'nfect ed by
range fgew agedpingkton trhniinginch&iaBYs. inaluding divicenifie mnd parent
fishes! N@ePLLIEOLs | O SMd e d R GASES (%g£8w@hf§€§ge)mf(teqnay be.
W t h”aquabi rnavi ruses (ABVs) is fed, for exanple, the _
ABY nRyFeEERtni M@FegéAepal Wilat PRe dgserdped in more details
hereindPREOXbPBLELY o E0¥olRiABeXehEDls ( TH8s USorkitld Wslamples, however,
) I nf ecti ous Dose 509 per gramof the total feed. In . . .
will bealBbeqpErted (1R MR AP Fpea FRoEAIABVERS| REFHARE figivention in
any wadXodid edebbLi¥EY BBYebe Wixad tie OSBHEA | Yo abxphEihaltBe present
. of a roxinatg%% 105 qu%p6 TCIL D50 per milliliter of
invent hn"Bh|  TRTCL 1P ARthd MREFE2EAVABYERRPECL i on |5 used,
for exanple, the ABV may be m xed generally at the
rate 9f approxi Q7._to.108 TC er_.
sxamp1fL 7, BLoBEPLRNT T Aohallinh®s il (PR £04mhes 1o
Wi aguabd rpasiensi oferantBY r ettatmt tpetteodussstofdrnghis working
examplgobglj]gngg eFS”EhE”X@HLL Oﬂqtgggipra .'J eéj? I J]O anllillrp tﬁl@naviridae
to particular ones and may 1 nclude any fish that 1I's
and  disnf gt eBOWN MV IRRRL/ i rERRRT i) s Chjib| ehdVimpi ng diameter of
approxifh€6i£ds b e EWridehd¥Or @ANChqubbi FAYviF3808ad & Mwo-stranded RNA
seedlings to, upbringing fishes jncluding juvenile and

as a p&P&ﬁFlgfi§ﬁé§; r &g rd?%%s BFT At AeTC a R§LARYE; to  the genus
Aquabighawihust age)tid payibg. BIbgapies@sné wAventy ofami be Rfeutralized
described in.nore details hereinafter way, of. . ,
thorou ﬁ? i% é¥§#ﬁ1es?nﬁ?ﬁfﬁ&ﬂngﬁfgﬁﬁi I%§,9¥8X6J§F}1°WFFF1 ascites
virus) behioheiprietedh i as o paadpgendct virest foctyé hboytraislent It is also

classi.kgggngsOQ:hien sle% V‘ﬁ%peangdgr?ltsféal.lbegosgkgl:YOw t\Pl‘]bfvhe It is to be
object to explain t present” 1hvention in a specific
noted Zpgireirn.ushpueives: ndthddr . the FBV strain is found serologically

different from IPNV (infectious pancreatic necrosis wvirus) which is
known as a pathogenic salmon virus belonging to the family Birmaviridae.
Further, the FBV strain was multiplied well with RTG-2 cells of an

established cell line derived from a fish.

Example 2: Test of Safety of Aquabirnavirus (an FBV strain) upon
Bastard halibut (Paralichthys olivaceus)

An aquabirnavirus (an FBV strain) was obtained by incubation of
RTG-2 cells in a culture medium (Eagle’s MEM; fetal bovine serum). The
FBV strain obtained in the manner as described above was then stored at
the temperature of -80°C. This freeze-dried strain was found effective

even after storage for six months and longer.
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Exanpl e 1: Properties of Aquabirnavirus (an FBV
strain) An aquabirnavirus (an FBV strain) to be used
for this working exanple belongs to the genus
mquabiavnau'raus of ot Hyarfiree zBi-aBgYhi dAeth@ntanfet as described
non- envel gQpe er| rus_paving
avove BE3. EDER. SBPGuTBERt (Rhr FRBr T2FReChqddbs r ARUPruSHad ighs number
of fishes st tanded: RNﬁO) aera:onua:lhei cmastille Tbe FBAstSdrdi rhalibuts (P.
S el ongs 1o 1he e us Aquahi rnavi rus of_ th
ollvac?ushflg Ir%%ﬁljl'ar:ll](tﬁya etd) ('l: Gg'l hﬁ.ed.tnlgalainzé\arerage weight of 18
grams. thmsougknqednﬁtrabm|tohnérvsﬁ&mna;nﬁgmare@rby Y¥édvks at a water
temper£¥§ $°$@abb eSCIEeSasVE%%% I%h %%t erW%ea% %1sh nor abnormal
ﬁogenlc vifus for yell"owt ai %
- fish weraSSﬁtoedlasdthEuSEMewntg@mpathnuenxdluxaWdﬁnreubgnlzed for the
A [ t rej : at B
rov sclul el St O Il B R RL e ST (RS . average
weight (¢ff @cl ioxmmpancreati c necrosis virus) which is known
as a pat hogenic salnon virus belonging to the famly
Birnaviridae. Further, the FBV strain was nultiplied
Examplee|d: wIeRtRTE 2 Sadlety off apauabizprvined cedn FBNe strain) wupon
convicfe§iyese s I 0P o ddrfiuFsa ?EleﬁfzscISE&st Saf ety of
Aquabirnavi rus (an FBV sirain on Bastard hali but
f‘PaPSPFEhFﬁ?‘ngP?véé%uE)WAﬁtaaaa i WFRAvPPG8ipgA PByincubation of

RTG-2 %elakN)in\as Obf@iAeindyidiICubadidNk OEM RTEeatebbih8 serum) in
a culture nmedium (Eagle's MEM_fetal bovine serum.

substaitial B\ FRY, STF GHB TR it XA or? g RfeddY [R5Fain obtained

in theab@yen &S alsheade sdrGied a&boxwewherrwo&tew ei®f th80Gtate of being
This _freeze-dried strain f aun fectlve even

trozen;topher BPRREFTErTEi X nOB e WY GG Hoind Fagein vas founa

effectsVeaévemtaﬂmﬁtkgﬁdrm@ezéodryhngmbnthheamﬂuﬂungers

c e vV, e u e of
%g%gﬁ‘%% %%Eézgxgr%é/p@ad blgr I}reggg PQ% %egxrlttge}geeedaargned) as described

above yagothRe hﬁgéPéa‘éFdBést:anehaPFﬁuPﬁ ¢pl'’ BFIDacees) fish; number

of fléfi‘é&'ftké:é@é&y Fodugedh eaal haukhde ano AVEEAGL Wl Yloupers (E.
As a result of observations for three

Septemmga {50 (aRert i¢iider Ampdecsa) 26ech haxdsgr gindverage weight

of 12 tdi:&fmsl’lelié"lei deaditi ol ste&bﬁQEBBE ffolrSh:H/i%ree weeks at a water
rther nao atho eni Cci t%smﬁs re nlze

reco e
empert G598 of BB ar LA Ho EROPBBBOF A6 FDARgoBAG: digh mor abnormal
fish whatéibedsgriiwad .ng an average weight of 0.5 grams).

Exanpl e 3: Test of Safety of Aquabirnavirus (an FBV

strain) upon Convict grouper (Epinephelus
Examplegept:erffafsadtat 9€) Aquabirnavirus (FBV strain) wupon Inhibition of

Infection of Bastard halibut with Nodavirus

An aquabirnavirus (an FBV strain) was obtained by incubation of
RTG-2 cells in a culture medium (Eagle’s MEM; fetal bovine serum) in
substantially the same manner as in Example 2. The FBV strain obtained
in the manner as described above was stored in the state of being
frozen at the temperature of -80°C. This freeze-dried strain was found
effective even after storage for six months and longer.

The FBV strain stored by freeze-drying in the manner as described
above was then inoculated (at the inoculation rate of 10°° TCID:, per
fish) into the muscle of Bastard halibuts (artificially produced) each
having an average weight of 12 grams and bred for seven days at the

water temperature of 20°C. Thereafter, fish nodavirus RGNNV (an SGWak97
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An aquabirnavirus (an FBV strain) was obtained by
i ncubation of RTG 2 cells in a culture nedi um
(Eagle's MEM fetal bovine serunm) in substantially
strain) heirsammtannen &5 11N EXBDP| &ra2. ﬂfl@c&ﬁ%ﬁl‘&ihﬂo the muscle of

bt aLn he, manner as_descri =] st or ed
BaStarg thfageg fgtg %f %Bgl ﬁé‘“f‘?%‘iéﬂnafa ﬁe ?e e;\Q?éFB“oPer fish) and
measureBO@t dhys Bregzeadriled séspe@tﬂmsliommlr td eoidut®e of RGNNV in

. ven af er, storage for nt hs d, | nger. The FBV
the klg 4 fi ét%}rl%db%a retgzte ed;é’ylmr%g ?nh E PRERher as

aescal be@ht:abbvegnna@,t heheraocuéad edaigeat tfieheat etbhdt were not

inocul&gl ;il %'gul:égep%&a %%algur;%%r we(%fe flln%gac%etdessto elyzgr)lth the fish
PRE0 The nmuscl é of nvict "gr oupe
nodavigupt RENWYGi atrusthiar texfamplatlytprvaducéd#tlwn:hrhawmgzed that no

fish @%savc%ru%%%. #)ghkge eqi2 gﬁémﬁro A%hg rfx?f‘%ét n w1th the RGNNV
observati ons

or Three wee errperatu
regarddesgsef whetper fidurnha Haocndatkdr welehdthesrﬁ\hoertraln or not.

n [ eqre e a Ef f
Aguggggﬁa&hﬁgg\(‘yggvlst ?ggﬁwaéu%gﬁﬁi&n%?t %gr? agn%%‘htg °f RGNNV in

the KiFnPgoEPGn W BEEStiar it Ranfiand NRkhHtd ssulated in advance

with ABUIRIFNAE St (@ HIBY 1-wedl DnMRS e &1 §£dLRY control group at
i ncubation of RTG 2 cells in a culture nmedi um

either gf meagurmgny diifleshovi ne serun) in substantially
the same manner as in Exanple 2. The FBV strain
ained in the manner as descrl bed above vvas stored

Examplf’n 5t heP&tete 8f lf@“ﬁé’lrf‘f"&ﬁﬁsat FBYe f'hAidlat WPeR offinhibition of

Infecti8AGof Tdnmsvfcftee_iﬁncﬁdxedu&hr MoAavwa@suound effecti ve
er stora e X _nmonth i and

| The
K AeRebE 5P EDr (o8, BBl JPRG Th PRE FRRAGPedsDY 1ncubation of

RTG-2 deddsi bed a atoVeuwea smedim | nmgjlatsedmﬁnt fheal bov1ne serum) in

substakgggri}gt Q LQ‘Lgd:Q%‘I %Qﬁut S%artl Shgh [}hce ra:Ln obtained

nusc Bast ar |aI y pro
in thegRannemyiafg e idratyeahryghasf E’:L@Ig?dan‘snaﬁéebrsef@te of being

frozenf G SENEN rld¥erdtad NQesWREBEAt GHRSAL Ufi e OE'B%O(;traln stored by
Thereafter, fish nodavirus RGNNV (an SGMk97

freezesBTEiTY ThobBA BEFRT F24 190RAT P YRR ISR depnrigoculated (ae
the iddwulatsidre ohteBast alld7ha|'l‘ﬁﬂ5§ (pdr t Beshnocidtd | @Re muscle of
convich 5 5oRhare, (SFEERTITLET (7 B e SARUME GRSRERNF sFase veioht
of 12 iglremki cmey bated tfoe hedien dhaybha tbasiea e tal Itblrhlp%raé.ﬁra of 25°cC.
mhoxefBUL O S50 U0 o L6 VBB STk RITS AT G ces 10
cells wegbelthen timochndatedhinhodaber mesRGAINVE [thet [fogvict groupers (at
the in@é:"i'ﬁgltq'oni trg\@eS B!értlrberl r'ﬁ&ﬂﬂgi i)%q tpg;h)n.o As a control group,
there were used Convict groupers without inoculation of the FBV strain
and with a sole infection with RGNNV.

In this example, a mortality of the fishes due to nodavirus
infection was measured by observations for two weeks after the
inoculation with the FBV strain and the amounts of the RGNNV in the
kidney and the brain of the Convict groupers were measured at days 3, 7
and 14, respectively.

As a result, it was observed as shown in Figure 2 that the
mortality of the fishes in the control group where no FBV strain was
inoculated was 80%, while the mortality of the fishes with the FBV

inoculated in advance was 0%.



fish was caused to be died due to the infection with
the RGNNV regardl ess of whether it was inocul ated
with the FBV strain or not. As shown in Figure 1, it
ﬂasthenndahhahowhelanﬁmgtseoﬁ REbNvaisn foind khdpeyhandmounts of
brain e Bas l.but i pocu ated |n dvan
ene roliff Aokl B 35 B erduke FREn frfoirdrieBY in agvance
with tbenkByl wglr@uts1atnlfelctaheityoﬂoweasuherrenhotserres tBeampneérol group
.0 Effe F@P ru %g \/ .St 0
at eltﬁﬁﬁi%%tﬁ%ﬁgg 6% 5 1 gﬂﬂh Hé}lﬁﬂﬁﬁi\M%|$hls description
as datqpdavivas amscaopmrrvmwmms; tam FENN¥tdbsappewrsed from the brain

of theOPighn g{g&l ho?h%f TG 2,68l 1s in a culture

medi um bOVI ne serum in
subst anti aIIy the same manner as in Exanple 2. The FBV

Industﬂgfﬂgp if@d . n the manner as described above was
st or Int estate of being frozen in the manner as

descresbddalfore tErhep B e tioN Rt ofleel H§thod for the treatment

accordiﬁ&eqz% dEﬂénQuJe@etntﬂe IR i AP Q?écrf&ﬁ'ﬁ a@@f’@ct‘.’\ﬁ?e for a wide
then inocul ated (at the inoculation rate of 10''1

varietycpPrhiphr sSPRShYS | HRiCH Rr fnsRfertAd Yadilviiradr Agsioys necrosis

caused(Byt LhEcbaldys PO RS a el A\ENGAN ALHAGS WRIHGH infectious
of 12 granms and bred for seven days at the water

diseasel maydtd kY Gherd@recHEPaaPIEh, MPISKLRIRRAA s RGN

ThE\\hle@Roat Ifairn)t HeGibakeit iich Bnld tK€! hé6tN6& EBENthe treatment

dlno culated into the nmuscle of the nvi ct groupers %%tf n
accordip@ RodhFatl ST it & BIEP057 °AY (B b $TSH) . Ehg gEfects that
they «cantna gpoliped tth:ereneuetye Hsedhé&dnvdmi g@oamnper fishes to which
vv1thot i nocul at on 9 t he FBVstraln nd V\Athasoe
Phdhbane o b

con nt trea acci lied
VeRTh i 0" W n CACS BRamsiPE™%% St al §3% of® 2ppld

succes $ fnel Iys héscdueet cncnodanilyustha nﬁemuneatm‘emneasamedb@y conducted

throug9b§1.e£i/a:1‘$19gl§s fkg.{t a\mo\/\@%lésaéjngﬁg I:Pgtlénm%lnaéén@ OVH ttlilxe dipping
he FBY strain and_the anmounts of in the

mEth°dk|“cﬂfTey bendcpReéusFedn 9 OFEeCont? ctPFitidpefishepe to be orally

adminiSE8sed ethaduflafeeding. and 14, respectively. As a
result, it. was opserved as shovvn in Fi gure 2 that the

FBFEART 1 yERE TRELTYSHS 15E4%R Yortio HiRRIgAdrashs (ABVs) to
be useﬁgfdﬂrﬁh@ ﬂﬁéseﬁﬂOEﬂbéﬁEﬂoMﬁSsSQ%h Wbbbﬁfiheso that it can be
nor 1 al.i of .the fishes tht FB\/, |noc ated in
used  rogALRAS %’a 6% 3 7sl—elfrut"he\rénypgs is]f’t‘}b eﬁ%ef—'lg g gtrgjtment method
accordias ftmnuthéﬁﬂpﬁdﬂ;naﬁD@n&s;oﬁonthEafK}@hélrmdﬂmidﬂ abey, unlike
conven@PgnéfevgégQ£Eoéréi%héﬂéﬁ ipoﬁgéétﬁgt'¥e89¥9909he production of

vaccine for each of three different serum types of nodaviruses.

Moreover, the present invention has the great advantages that the
inoculation of the aquabirnaviruses (ABVs) is expected to demonstrate
the preventive effects for infections with nodaviruses and the
treatment effects for parent fishes infected with nodaviruses in a non-
apparent way.

Furthermore, the methods for the prevention and the treatment in
accordance with the present invention have the great advantages that
the administration of a combination of the aquabirnaviruses (ABVs) with
vaccine 1is considered to induce not only a non-specific control but
also a specific control.

In addition to the above advantages, the present invention is

further provided with the advantages that, as no special apparatuses
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with the ABV were significantly | ower than those of
the control group at either of neasurenent tines.
Al t hough not shown in this description as data, it
and staSna|a&(?e obsgivesh t Bat e REDN6IH Sappeamed ﬁf@&@ﬁtﬂ'@)n and the
ain of the fish inoculated with the FBV strain.
treathHBuéPr 25ICOAGBRFEalititt Y PPN P TRARSd ¥Bre it Ypr KFRfTSSS Tequired
for th&n(brtéiﬁrmhbﬁdafn@r ddidt difs@atat@ Bh o&caﬂfedlmtﬁbtbe used for the
pre i nvention are found. effective for Wi
presen aPP&??tb?nf?é’h %‘be‘&?%&e%‘?‘?:ht"arae %"'faetcteébt%tt h %ﬁ (Ggmpared with
convenﬁﬁbﬂ@ﬂSvﬂ@@ImSIEreaﬁmﬂm&d by i nfections with
davi ruse ot her _i nf ect di_seas
R EEeHETR 43R, ARLhoRoRt iR 1ShaiPPaCeuSting AlFREAInY to the
presentorlrivleetpbavemn oal amdbehapydtitecd €or thhe fgdrcelictdph as well as
ccord fhe pr sent, |nvent| n also resent
lncuba? # s&tjhfﬂs ey clgr? i apg?'l e§ 5 nevé)y at'ched
and young fishes to which conventional treatnment with
vacci ne cannot so far be applied successfully,
because not only the adm ni stration can be conducted
t hrough oral routes but also the adm nistration by
means of the dipping nethod can be conducted in order
to permit fishes to be orally adm nistered through
feeding. Further, the anti-viral action of the
aquabi rnaviruses (ABVs) to be used for the present
invention is non-specific so that it can be used
regardl ess of a serumtype. Therefore, the treatnent
nmet hod according to the present invention has the
nmerits that, unlike conventional vaccine treatnent,
it does not require the production of vaccine for
each of three different serumtypes of nodaviruses.
Mor eover, the present invention has the great
advant ages that the inoculation of the
aquabi rnaviruses (ABVs) is expected to denonstrate
the preventive effects for infections w th nodaviruses
and the treatnent effects for parent fishes infected
wi th nodaviruses in a non- apparent way. Furthernore,
the nethods for the prevention and the treatnent in
accordance with the present invention have the great
advantages that the admnistration of a conbination
of the aquabirnaviruses (ABVs) with vaccine is
consi dered to induce not only a non-specific contro
but also a specific control.



In addition to the above advant ages, the present
invention is further provided with the advant ages
that, as no special apparatuses 8 and so on are
required for the methods for the prevention and the

treatnent in accordance vwé e present invention,
expenses required for the aration and
admi ni stration of the ABV to be used for the present
A mePHER!L drgé ePg decreased. to al%ea{;lgﬁ“ent IRgdavirus or an
conpar éd - w chnventi onar Yaccfne“tr®at fren

outbqem&veﬁthoﬂisehhedcandedhbytamaﬁmmﬁntxunlwxihaecmm@mwgrus or said
dlseas% the ]r:gsgnt_ nVoent Itq:r}a a’&t akso bg alg)PltI:eezdlr}o ttl}.sh with an
roducti Bh-as” we incuba SeedT | I QS of
aquahmnmevuansety of fISh species. 9 CLAINB 1. A nethod
. The Crpeatrl'?o%earé %:e.l. In{edt q%t cqgll'nng.eCSﬁ%Pa«W:é:hl c{](%.qna\{:lhalllzs Sgld disease
an out break of a di sease cauSed an infection wth
is viredawervousrneardsisgli sease is prevented or treated by
Theaﬂg]tﬂbﬁt SQ' Q‘Qal 3'& V:\flnt t‘lzlaén.m aﬂ.q lﬁna¥h£y§ctgrlz-r:%? in that said
as clained in claim1, characterized in at
aquabe&meVdreease aﬂelvt?%ﬁrm%ﬂuouetﬁe@eeeu§r 8hrgngh e heypl route.

. The at§e@111<?d r@éj éfh:ﬁ*e’ﬁ Mnl é:i'fy %nechff’f.r Gt %.'Hszqd t:'or| 3t h@ha&@'c@erlzed in
aquabi rnavirus i s adm ni'stered by injection or through

that 7 ist AIYRRITRAVIFUSTHS nRAMRA $hE 7@ Al Ioh RihydbpRing the fish

in a dAlUBich lntaithagaGhekl 2@abArhAdirsdi r the fish is fed with
aquabirnavirus is, adm nistered orally bgBdlpplng t he

a feqq Yhth §aidsaapeP PR s Mt s &8T5 A AR r navi rus or
. Thet:hetttdxsths ScI£ihed tin a’.h}f etk Wi e1sdimd aqltaabi3r NaHakrdgterized in

xed th 5. I
that (ﬁa egerflsvéru%hé?aﬁgef?ﬁ%‘ffﬁ?ff q%]dmt;ljselgrkd.aogly con%alnlng said

aquabaqmabumnavatua m&tadmﬁnu@feTGUDnytbnpeétronngopEalnumglmeter of

the %ae% d'%%g?%r{ r%fi%' rl#rs.Lng %tde c%fnt£qz;lr;9 QQth ggl g%lrnavz.rus at

‘he injection: by Supplying
a rate febdl8onT@FRingosat mprnam rnaélasrara pht &hsf feed, or by

d1pp11=197 t-ll_'g [Epsﬁ 03408 Tglmqo&ercénééﬂxﬁﬁ'@mscglé h&ﬁﬁ?ﬂrnaﬁﬁrus at a

gﬂav? the fish in a_solution contalnlng sa
rate Qéuéﬁlr $u§°a}°aPeFaPéléﬁmEGSrT?f[E%Ft%P Per
mllimeter of the solution. 10
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