DESCRI PTI ON METHOD FOR THE PREVENTI ON OF | NFECTI ON

W TH NODAVI RUS AND METHOD FOR THE TREATMENT THERECF
Technical Field The present invention relates to a

nmet hod for the prevention of an infection with
nodavirus and to a nmethod for the prevention or the
treatnent of a di sease cauBBECBHIPTIAN| nf ecti on of
nodavirus. More particularly, the present i nvention
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been reported on VNN (viral nervous necrosis) and so

on, which 1is to be caused by infections of
BACKOFBHRS TeSPAAPS0 on with birnavi ruses such as YAV
(yel hovtisd [prasent eImyj ra@e).—o;e{m&walynf&m;ﬁ @péci®k of marine fishes
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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 cauased by

infections with nodaviruses has broken out in marine fishes throughout
This disease becomes a great
fish-raising

It 1a

the world since the nineteen-nineties.
threat to the seedling-producing facilities and the
industry because its lethality is found to be extremely high.
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 viral

nervous necrosis, it cannot be applied to juvenile fishes and newly

1



have reveal ed that the vaccine therapy was effective
for the viral nervous necrosis, it cannot be applied
to juvenile fishes and newly | hatched fishes because

the vaccine therapy has to be carried out by

i njection. Further, the vaccine therapy using a
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primary infection with non-lethal agquabirnaviruses (ABV) has an

increased resistance to a secondary infection with viral haemorrhagic
internal organs

for example,

septicaemia wvirus (VHSV) that i=s targeting wvarious

the kidney and so on {Refer to,

including, for example,
There has go far

Non-patent literature 8 and Non-patent literature 9).
been noc report, however, that the ABV is also effective for the viral
nervous necrogis 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
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i ncluding, for exanple, the kidney and so on (Refer

to, for exanple, Non-patent literature 8 and
Non-patent literature 9). There has so far been no
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Disclosure of the Invention
In order to achieve the above object,

provides a method for the prevention of a disease to be caused by an
through an infection of a non-pathogenic

the present invention

infeetion with nodaviruses

agquabirnavirus.
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 aguabirnavirus.

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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In order to achieve the above object, the present
invention provides a nethod for the prevention of a

di sease to be caused by an infection with nodaviruses
through an infection of a non-pathogenic

aquabi rnavirus. The present invention also provides a
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Acconpanying Drawings 3 Figure 1 is a graph showi ng a
l\{al ues in the kidney
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the application of
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The application of aquabirnaviruses (ABVs)
been multiplied by incubation in the manner as described above, may be
by adminiatration through injection of an ABV

or non-

to fishes, which has

made, for example,
solution as well as by supplying a feed admixed with the ABVe or

dipping a solution containing the ABVa. These application method are

the secure methods that allow an infection of many natural fishea with
the ABVe because in many cases they are orally infected by feeding

plankton holding the ABVs.

In accordance with the present invention,
for example, the ABV may he

" to 10° TCIDs, (Tiesue

in cases where a feed

mixed with aquabirnaviruses (ABvVa) is fed,
mixed generally at the rate of approximately 10

Culture Infectious Dose 50%) per gram of the total feed.
fisheg are dipped in an ABV solution, for example, the ABV may be mixed

In cages where
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to, flounders, groupers, halibuts and so on. The
non- poi sonous or |ess poi sonous ABVs isolated from
the nature can be anplified readily by inoculation
into cells of other fishes as well as host fishes and
i ncubation of the cells thereof. The application of
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solution. in cases where an
inyenhftR in phEredlifednhd AR RtAEAAREPPT- at the rate
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preventi on _and treat nent according t

pr estht *FIPARER BT YEani 2Be FRBpPFER Y s tRotbe| |“ﬁPFe(§°rt ppis working
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diquaabﬁ: r fE r RNV ah!.:#'[gvtgqqsm mncreatic necrosis virus) which ias

known as a pathogenic salmon virus belonging to the family Birnaviridae.

Further, the FBV atrain was multiplied well with RTG-2 cells of an

eatablished cell line derived from a figh.

Example 2: Test of Safety of Aquablirnavirus (an FBV strain) upon

Bastard halibut (Paralichthys olivaceus)
(an FBV strain) was obtained by incubation of

An aguabirnavirus
fetal bovine serum). The

RTG-2 cells in a culture medium (Eagle‘s MEM;
FBV strain obtained in the manner as described above was then stored at

the temperature of -80°C. Thip freeze-dried strain was found effective

even after storage for six months and longer.
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An aquabirnavirus (an FBV strain) to be used for this

wor ki ng exanpl e bel ongs to the genus Aquabirnavirus

of the famly Birnaviridae and is a non-envel oped

spherical virus having a dianeter of approxinmately 60

nm Further, the aquabirnavirus has a two-stranded RNA
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as esScCr. |
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fr§L£:§“an: % QT@ é\%d&&ezeﬁ ¥L99 {segx?ea?ten?ﬁ% ?aattga%? was found

descri b was t en I NOCU
efia%‘g“"ﬁcﬁws aﬁé?rfatsqarasﬁ uftfereix gfonths hand tlesyed: 20)
i Nt orteh@BVUSehén Of t Bt Hfdfﬂ%ﬂhéb:!ﬂy?gnﬁ Rn tole Mﬂ@ﬂts)m described
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°fmefe‘l?§e§t tesfafer 2% enpRbat fhe dusebE, G ﬂaewmunaroupers
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fishiywept ae8ogdigmid.of Safety of Aquabirnavirus (an FBV

strain) upon Convi ct grouper ( Epi nephel us
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te a at us
Exaggf E;dé {,e (‘,F?Lfb Byavirus (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 (Fagle’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 SCwak97
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RTG- 2 cells in a culture nmedium (Eagle's MEM fetal
bovi ne serum) in substantially the same manner as in
Exanple 2. The FBV strain obtained in the manner as
descri bed above was stored in the state of being
frozen at the tenperature of -80C. This freeze-dried
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U oefP PR e ndi i FBY T aFRS  dBERSTITR r{orthe Remw
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regardiped @fi UheEﬂFe’Bdé'rt gl ihabvb}?deﬂh NdeaFBV #srAin or not.
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0 ce | u

L o T 85 B MR
%Zﬁemmﬂﬁcmﬂwénﬁe @anTmeoFBVoétttm n:ontrol group at

eiahbalmdxeabﬂcénk&trmm as descri bed above was stored
in the state of being frozen at the tenperature of

-80C. This freeze-dried strain was found effective
Exapate af t FLachr Rfe ForRbiFIavione hiFBMMde toriger vpPheIfRpition of
Ingteion of oredrilky §regee- dHoH RgddWAube manner as

desc,[n[ Q%abm% Si%lge%vl &%‘St %gs( a ned {)6 {Lﬁcuhation of

i nocul_at’i on rate o
RTRi% T 16f 1Bast &MY tHER |“!ﬁ9€§’"(8?at9|1#f%|§?11‘y iﬁteaueeusne serum) in

subgigintiably npeamany cfiager\es gl ERimpie Q. aﬂ"-r:eamlr itedin obtained
inf @he SRYEN dAYS agséﬂ%ed\’\@{:&;e tvﬁ;pegt%tr% %%chl:at:e of being

fi sh nodavi rus

Thereafter,
ErQAThai ) TR UIRRRST 3P eleperiRed salmg |%Gu|1%&"ecft|rﬁ%’b stored by
freqve -drsigige iof thBasdmredt hal ddpek SbdAtabiolre wa®iHeat ifdtulated (at

thJ aiﬁo&ﬁalg&: 64 €L Dy eperprhi %@manq:er”eﬁis egcﬁtn diﬁ%s Muacle of
0

Conk 4, res ectlvielg for the anount

F4ge k?’a"ﬁ‘é’ﬁrgn ATHAFIGIAIY BFottReBalhsh PAIEDAR saVoRES] veiaht
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Thehcesﬁualxat esiswl txfbdkberxfﬁ\/ncﬁ%a'(ﬁcﬁ{%v\’\’eé&u% e%@&’bated in E-11

nodavi r us

| e
ceﬁg n’p t\ﬁen m°§“$1ﬁe{&h AP Gy RrsRe t‘ffat“hﬁo °°‘FY’§’ﬁ WEeupers (at
thec&&Sé’eilattGOBe rdited cfudlof 0 ThEDs: nfect Edahly t ks t he cREWN group,

there were used Convict groupers without inoculation of the FBV strain

and with a scle infection with RGNNV.
a mortality of the fishes due to nodavirus

In this example,
weeks after the

infection was measured by observations for two

inoculation with the FBV strain and the amounts of the RGNNV in the

kidney and the brain of the Convict groupers were meagured at days 3, 7

and 14, respectively.

As a result, it was observed as
mortality of the fishes in the control group where no FBV strain was
while the mortality of the fishes with the FBV

shown in Figure 2 that the

incculated was 80%,

inoculated in advance was 0%.



regardl ess of whether it was inoculated with the FBV
strain or not. As shown in Figure 1, it was found that

the amounts of RGNNV in the kidney and the brain of

the Bastard halibut inoculated in advance wth ABV

were significantly |ower than those of the control

gr oupFatthegi t her sipfwonBaseigirents, t i 6BGas EeadPl ha%: the amounts of
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ame. manner. as i n
%)b'fe}h R&gP ’r’?’?ct“ﬁét?fbr’fﬁéf‘ %P:? Eggc‘fq’ﬁ'é& above was stored

in the state of being frozen in the manner as

zﬁcﬁm&wf%ﬂm\ésbiﬂ% FBV strain stored by
in thé manner as descri bed above was

freez
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acpRrB58y pep fuhgh)prieneot t hevenitiohc adbk fOARA | GEFHLAUPEIEST a wide

véxﬂ%‘:&fé.@'tﬁdhy sBE@M%ﬂlcﬁa{tj& QQyé&.%daQri@%Qhﬂ‘g§ X@\%ﬁg necrosis

o &2? bred for seven days at
at"“’e ‘gt‘Lﬁ @“5?"%@““Tﬁ’é‘?’é’éﬂ‘%‘?“ af"u §'ﬁ1hob°a\7'iF’as°tFkG‘QNanecti°uﬂ
dl@smg:ﬁuseﬂabm)thlenmmmedns wiEh ldodssdbkhsesras t hen
I noctt Rl Hoat onhghmgn&toé haqdeQ:%\él %c&@%?r tnl 3 reatment
acEQP i nocul atthl on rate of 1051
Bri TSl G otS, PrERRE %ﬁafat{@bcfaeoﬁéﬁetpgeseaﬁerge effects that

gr ot
thm't lfeat Beoerbhisdntef nehby FBYtsiadi and agcuny t Rishes0l €0 which

coh%tﬁﬁbh&ﬂ V\h:l—éhé%@dw with t ma%cgﬁ(@npé&no@ gt aJEAJ.I y applied
ue to nodavirus infection was neasured by

aud essé'rf\lllg Yonsef%'fset W eBRY dfter2 R is Frfd P acPBn B t§prducted
th’fthBvaJstzrcaqtﬁsahver: tal o ayhpu pimirdfs tirh o1 RRCNKVnéanst h€ the dipping

metticdneyamn@et hﬁ):ﬁfu&h&l Ofint h:@dgpn\‘;b(:tpeglrﬂtﬂpefi%hﬁr ®c be orally

d:ﬂ‘i‘: and 14, respectively
® ﬁFLPedd q-'thr b%@?i\z/’é%‘ as shown in Figure 2 that the

rmr -t Flwr -ofthFh anti-gieal jartipe ebnthelagyalbiymavkeysesndABYs) to

be REPédstfozi rthwagarehémctﬂn&hmcma&s%;%b %uéﬁiterﬁo iahat it can be
i nocul ated in

gor e fighes wth th

e ead va%lgghaﬁgs O%I;:L 7 Firther b i YHS s c?/\’/’ﬁ’ PREFi éH?etE“F’[‘ent method
aceREdiroutd t Rat tmesatrfouﬁwsermiont heasRGNNY imerihe Kibdwey unlike
congent icvelbrataind ﬂz’réetxﬂér&h iLgoaskat gk lﬂéq&ﬂ:‘!@ﬂ.@ﬁ Whblllction of

vac%%ﬁet ABY vaue o¥ QfkLd GRRELYenOVEL ul 1386l NP Goflvik 8 es.
Moreover, the present invention has the great advantages that the

inoculation of the aquabirnaviruses (ABvVa) ig expected to demonstrate

infections with nodaviruses and the

the preventive effects for
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 agquabirnaviruses (ABVs) with
vaccine is 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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at either of neasurenent tinmes. Al though not shown in
this description as data, it was al so observed that
the RGNNV di sappeared fromthe brain of the fish
inocul ated with the FBV strain. Industria
Applicability The nmethod for the prevention and the

dﬂﬂ“’m drolradderdgueat SeRL - @ﬁ&%éjérfb%st‘} h%hgr ?% ventf:l.on and the
tfr Elpﬁtorkarefo nd effectlvefor aW| var
[

specied “TRT CIF<Er ¥1Fh Be RFeRPRR W‘fealtl‘we'rv%a@gnses required
fﬁéCFBSIEFeR§§GSEQthPq ride¢tlonatibi hoNOMRVABUSES BS used for the

prebéntAS neh i g Reh bOfRLL LS I §G?E§% %Qyéed l%)é Egn?pared with
0

bRf&&ti.ons nodavi ruses. The ne t He
“or ee\%/n(eir%tc’ln?m V"”Lcﬁlgf‘ﬁe TRERSY for the treatnent according

to t &eppesesntionyaatiah asdnthe Sor @itesenindthedehé@iidSng to the
ptédnt tihx@)!n@:&fh b€ RAlsbEe G, et %Ipﬁﬂ\é&’ b@t Ell;]ee rﬁo%c¥:9 gas well as

conventignal 'tTeat nent vace
i%éa%ﬁg % °éflw;eegjein§ SpPf et vidficrardety) ¢, filéc"ét&?éehot

only the adm ni stration can be conducted through ora
routes but also the admnistration by neans of the

di pping nethod can be conducted in order to permt
fishes to be orally admnistered through feeding.
Further, the anti-viral action of the aquabirnaviruses
(ABVs) to be used for the present invention is
non-specific so that it can be wused regardless of a
serumtype. Therefore, the treatnent nethod according
to the present invention has the nerits that, unlike
conventional vaccine treatnent, it does not require
the production of vaccine for each of three different
serum types of nodaviruses. Moreover, the present

i nvention has the great advantages that the

i nocul ati on of the aquabirnaviruses (ABVs) is expected
to denonstrate the preventive effects for infections
wi th nodaviruses and the treatnent effects for parent
fishes infected with nodaviruses in a non- apparent
way. Furthernore, the nmethods for the prevention and
the treatnment in accordance with the present

i nvention have the great advantages that the

adm ni stration of a conbination of the

aquabi rnaviruses (ABVs) wth vaccine is considered to
i nduce not only a non-specific control but also a
specific control. In addition to the above advant ages,
the present invention is



further provided with the advantages that, as no
speci al apparatuses 8 and so on are required for the
nmet hods for the prevention and the treatnent in
accordance with the present invention, expenses
required for the preparation and adm nistration of
the ABV to be used for the present invention can be
decreased to a great extent, I}%cj)rrpar ed with
conventional vaccine treat neh e prevention method
and the treatnment nethod according to the present
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