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Approaches to Probiotics for Aquaculture
—Prevention of Fish Viral Diseases Using Antiviral Intestinal Bacteria—
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B B ANHOBNMERICET 2005, ARG FEWFNTEE B @inksBAsh, £ <omirg
FBah, ZOREMPELMENELICHHSINTETCNL, KERERLERBTFHICES T2 70N, 471 v 7 MEmO
BHOAZRL ST, BOREIZETY) ¥ 7 LIHIEDPEHTES L)1l ->T&72. S I TIKRESETOTUINS £ 7 4
7 AMGED—2 & LT, FEEBEIEI BT BFMEED T A VAT OB S, By 4V 2062 A3 2 BRHlE %
W72 R FIZ DOV COMNZER R 2 T 5. RAKES O 7 RO BN #E O E4% K3 Aeromonas JEM A %
X GBS R M 2R EAEE (IHN) 7 AV AT B A VAER 2R TEKO A2 ) —= > 7 %247, 90%LLED T
T =7 BAERRTRME SIS, EERILEIRR L v MR KRR L LTI A VA EEREEL, Ly MZ10%
OEEG TRARR BN REROEG T 5 L, BANSTY L MWILIHNV HEHEL R L7z, SRR L v & 3=V~
2B LU 7 T~ 24254, 100TCIDsy/ml & THNV TEEKIE 2 175 /2 & S A BB RENDO LN VA TRL
7 XD TdH 2 Vibrio EAIE & X512, $LIHNV, H7rBEALRZY VA (OMV) B &7 A )V AEHIFEETE
fiE (VNN) FH &7 4 VA (BE-NNV) HEEZ AN, 3 &0 LWt 4 VAR % IR Vibrio sp. 2IF6 i #5372,
AR O T VT I 7 RILERR S b U v A THER, WEK TS ok 2 fmL CEET 2L, 7T 3
TARET T A RWIEEAE 2 H212 BE-NNV 1238 LT 90% OB 2R L, BEEEiE 9% %Rl ZOTIVTIT
BET L7y H T OBNENO 10 {7 10°TCIDsy/ml @ BF-NNV 0 &l % 99.99% 1A S 7=, Hoks 0 ~
300% T 60 HRfAE L7z~ 7 T2 VNN IZSER T, EFRGEFHAETX I VE o7 v F I XAV RTLID
BAIEMEARINZHEEL, I ADBND S 58 L 7290 OMV iM% /R~ § V alginolyticus V-23 IRIML7-T A %k T
AMFIZAREE L, 10°TCIDsy ® OMV % RifAb3 2 ARG CH OMV G1E 2 ko % &, #488 20 H LA, 4> BERE A
KDt T XORGNEY CIEREXD 2 ~ 51, FABEKTEREXD 2 ~ 405 OMV kS HllE Sz, 651, HE
T FOHIGIED S 558 L 72 V. neptunis V-176 ¥:2% Norovirus fCEZ 2 a7 9 A W A%, Vibrio sp. V-4 ¥A 7 &
ANIVRAT A VA (OsHV-1uVar) 8Bz OMV #ANE L L7z, 26 OMIE % /1 F OFCH 2 EHLF — F o AR
ML TR IUE, B E RIS AV ZIEOFEH 5 CIEREILSIRHETE L L E2 5.

Abstract Generally, normal bacterial microbiota play an important role in inhibiting the growth of pathogenic bac-
teria in the intestine or on the skin, and stimulate the immune responses of host animals. In aquaculture, mortali-
ties of larvae and fry of cultured fish due to viral diseases remain a major problem for regular food production.
Although vaccines can be useful to control viral diseases, because of a immature immune system, they are not
effective during the early stages of larval growth. Therefore alternative strategies to control viral diseases are
required for sustainable aquaculture and seed production. We investigated fish pathogenic viruses In an aquatic
environment in order to understand their survival and interactional relationships with bacteria for the prevention
of fish viral diseases in aquaculture. In a series of studies of the microbial ecosystem, we found that many bacte-
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riaproducing antiviral substances could be isolated from aquatic environments, such as hatchery water supply, river
mouth water, beach water, and intestinal contents of aquatic animals. Intestinal bacteria, such as Aeromonas spp.
and Vibrio spp. producing anti-viral substances were isolated from intestinal contents of masu salmon (Oncorhynchus
masou), Japanese flounder (Paralichthys olivaceus), barfin flounder (Verasper moseri) and Pacific oyster (Crassostrea
gigas). Aeromonas strains produced anti-infectious hematopoietic necrosis (IHNV; Novirhabdovirus) substances, and
Vibrio strains showed anti-IHNV, salmonid herpesvirus Oncorhynchus masou virus (OMV; Salmonivirus), hirame
rhabdovirus (HIRRV), barfin flounder nervous necrosis virus (BF-NNV; Nodavirus) and feline calicivirus (FCV) activ-
ities. When A. hydrophila strains M-26 and M-38 were mixed with food pellets and fed to rainbow trout (O. mykiss)
and masu salmon, both bacteria became dominant in the intestinal microbiota and anti-ITHNV activity was observed
in homogenates of intestinal contents. These rainbow trout and masu salmon fed the Aeromonas spp. showed more
resistance to artificial IHNV challenge tests. Barfin flounder fed Vibrio spp. strains 2IF6 with Altemia sp. showed
anti-THNV, OMV, HIRRV and BF-NNV activities in their intestinal contents. Larvae fed the Vibrio spp. showed a
higher survival rate than the control fish. In the case of Japanese flounder larvae fed with V. alginolyticus strain
V-23 manipulated rotifer showed anti-OMV (FHV; flounder herpesvirus surrogate) activities in the intestinal con-
tents and rearing water in the tank. Furthermore, V. neptunis strain V-176 and Vibrio sp. Strain V-4 isolated from
intestinal contents of Pacific oyster showed antifeline calicivirus (FCV; Norovirus surrogate) and OMV (Ostreid
herpesvirus-1 microvariant (OsHV-1 uVar) surrogate) activities. Norovirus and OsHV-luVar will hopefully be inac-
tivated in the intestines of oysters fed V. meptunis V-176 or Vibrio sp. V-4 with Chaetoceros gracilis, respectively.
These results show that, by manipulating diets with anti-viral substance-producing bacteria, the resistance of fish or
shellfish larvae to viral disease can be improved thereby helping to ensure regular food production through aqua-

culture.
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OGP BT DI A, THE T T4
WMENFEEHCIFEEFEA SN, £ OMERE
BonTwd (1), e hEFRL L) ICAMEOBILE
BSOS BOMBEAEE L, Bk & JEH R ST
Z, DOBENOMBEOLVEETTH L(WETE2
MIEASBRIR SN TEEL TS, AEIIEZESYTH Y
ABBOMRES BELERERL 2oTWwD (2). B
BEoRwfaTid, NERU L) ICBSERRE?Z < 2o
TV, BMOERREICHFET 2MEOF T, Hik -
JEACT 2, BENBRSME T X (BT 2/ & L
T, PIKATIX Aeromonas &, HEEH T Vibrio JEil
WSRO FELBRE L o Tnd (3).

ORI EEREOME I, 2RO
D, BHEVIIEZEER AT 2REMRIC X D RA T L
%Y, TORMKIZELL DTG EBERLTEL (@), §F
WA NVATRORGE I EIKE LR ZMETH 5
(5). BEWEMPeT L Z0EYOFOMEN L, &
- EEEM DT L CHEERETOMDHEIINT 5.
%L OBITIL, FMBESE T L, mERTNICAS LR
SNEEE L, FORKIZENFE I N, BIE BT
OIEHEEG B <720\ HAEN 247, JIO TS &
Fk, BWLEABTHKEHCCRLE - SFL, Mix
AELTERICRET 2 L) 1ChoTw2 (6). fH
FKOBBNILETH %25, BUROKEETIEHEER
HLTLED (7). FHEEREKF COREEOEfEE

prevention

My, S5 1IhomEw - oMEERHZHS 2L T,
KRANCTFAES 5 B EW O 2 D) THRE R O 2T &
WEERBEICOBELWFETHLLER L.

DT A NV AFGRE IS % HIg L CfgE % e % 72
T, IEAD SR SN2y AV ADZE), HFiC
Z DB D LA R BIE L 72 BIET, WRPFEL TV
B OHEK P OGN 4V ARIE KI5 T
w7z (8). fABKICT ANV ARERML, Z 0 EGefio
TALERRND &, AN ADEIGAMNIBED OHEAET S
B AP CRFLT LI EDHSIIRY), Y4 VA
ALY B % e B MR DS KBNS IR < A L
WA ERICTHEIND ZEDRHL DI o 72
9).

BETHT 7 F U2 SIN, THRENDLLHITh-
TEH, MAFAPREINEZRT T TOMMIL, ek
EB Y OFEAFEICES 2 X% S % (10). B b
T, Wk, FLERRIER D B\ I3 ISEERL I A 2R I X
weEsh, BEESBRESNE I -7 F2% CTIR
ENDLEHIThoTE MTLFYARIA, 747
T HIBES S, FORGIHE STV LA
(11), FAIEIE 1980 X TN O P £ )V AW HE % 3
AT DIERMEE 7anNA F 54 2 AL LCHES LW
EPRHER & SR OG- LTy A VATRO PR ST &
BWPME T CT&7z (12). 22T, FFAOILER
WEPIE O S ™ A )V A Z RN LT AHEh % 9 A
WEEBOHL, HECRETET, raEomgEt
EMEPIIE Y 4 )V A (IHNV), <277 (Verasper
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moseri) B LT T X (Paralichthys olivaceus) D
5 A4 NVA (NNV) &7 A )v APESR Rz 38 2B 5K
74 )VA (FHV), 24 ~NVXRAY7 AL )VA (KHV) %xf
FITHET L7z, 22 TlE, KBERIENIC X 5 1 OV ARG
IEBGERBATH LT, DX BHY AV AWERE
AT O KE A 5 05, TR EB L O BRI
B, BN, LA VATEREE A B AIEONGPIHE
FTUNAF T4 7 AL LTRSS LA 0B
W X OCFHEROPLY AV AEEE 7 4V ZIFEFEE~D
ISR R i B s BN

KEHEIC & DR M EMmaSESEET 1L X (IHNV)
TE{EEZR

1980 “ELHIZ, BB YA NVANELETH LA LN,
BRI -0 bDOEEICETAMRIRZL L, HA
PP ENT T A NARED LD REH 2 L 5P LR
HThHo7. 22T, FTHTRBEORENRREY
A VAT BIRGeEE MAREIEIE Y 4 VA (IHNV) (4)
XA T AV AHFHAD S BENSRE A I &

T BROEFERIZOWTEIZE L /2. THNV OJEgti% 0, 5,
10, 1I5COFRELMET T4 HHEBZE L2 5, 0C
T 4 HHZETH - 7%, 15CTRAFTAKPTTH
BB GeAfio RIE 7 A Asigs e, Z o IEIRE
DEWAEE T, 14 HHIZIE 5, 10T TH MHRALL
Teotz (Fig D) (8). FEKRFIIBEDIFFIEL,
THNV O BEGAM o Js A VIR EE (2 2 36475 2 A 25 B
G LTWAWREMEI RSN/, ZZ TEERKED 5\
JERBET L 72 B K TORGAT 02 b i L7z e 2
7, T K Tl R 2 B O A AR EE S
7os, EEIRE B A VISR L - FE KR TR
MLEETH Y, THNV OANFE LT G FFT KRR IAAET
WA B B I O REA: L 7 I IR A s
LWEIC L AR TR SNz (Fig 2) (19).
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Fig. 1. Survivability of THNV in fish rearing water
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Fig. 2. Infectivities of IHNV in culture media of Pseudomonas sp. NW-09, filtrated culture media, autoclaved

culture media and non cultured media.
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Table 1.

28%1%5

2014

Number of bacterial strains showing anti-HNV activities among 1458

isolates from the Mori Branch of Hokkaido Fish Hatchery, Nanae Fish Farm
of Hokkaido University, esturely of the Moheji Rive and Nanaehama coat

Source of isolates

50% plaque 90% plaque

Place Sample Tested reduction reduction
Mori Water 170 1 (18%)* 1 (1%)
Sediment 156 6 (42%) 28 (18%)
Nanae Water 194 8 (25%) 8 ( 4%)
Sediment 190 5 (24%) 7 ( 4%)
Mobheji Water 199 166 (83%) 46 (23%)
Sediment 177 101 (42%) 3 (7%)
Nanaehama Water 176 77 (44%) 18 (10%)
Sediment 196 43 (22%) 5 ( 3%)
Total 1458 577 (39%) 126 ( 9%)

* rate of positive strains to tested strains.

FUTERD, BEEOMEWE IMEIEL T, &
WS A B SR L R S T, AR 18 x 10°CFU/
ml, MR X Achromobacter 3 £ U Pseudomonas J&
MW 2ESETH o7z, ZOMEOHIZ THNV 12T 5
MoANVAER BT 2WE % #EAT HME SIS
HETTHY, WEDORETHEM 2 5 RARES Lt.
Pseudomonas J&FREOEZWZ THNV 201 2 7255
4~8HBRIZTANVADBREMEIT AR, S5ICH W
EOCREREEII T ANV AZ AT 1 RERZICIES L 725

B EBEPSTANVARMHBTERLS o/, 202k
WFHERICEES L7 A IV ADSEBEE OBICH IR & 3E12
BEINEZEICLDEEZLNS,

FREORE A A4 ANVRAT ANV A SRR T2 &
A, BrloWAKE e, #ENET oI oM
K, BRSO 3WNB L CHBELSEOIOKE b

12, I5CTIRE3IHTY A VAEIAT L L, MEEDSE <
Bl L) HERPIINEILL:. ZONELE EERE T

e 5729012, AR O DK % FEREIH Y,
KHV # EZEL I 2MHFL-LI A, aAide
BHELZ, L2 L3HRICTIA 2 ANTEHE L2HE
FE - FECIER SN h o7z B ilio#iks X O
WO B KHV % AT 2 M 2358 S v T
Wa (14).

RIOMIWAEREET5MEANDH - BEELSTIC
RRKDPEEL 257 1)V ZHEOHIK

CDE) BT ANV AEH = AT MDY, AR
BEAKPICEOREAET L2052 Mb 201, 346l
BRI LA OB K, JbilEE K Em

LSRR OFERIK, BT AR S 1) 1 s 0%,

K, IKEEFIRHHE O HEK % P RIS OIERE &
OEMIEICARBEREELRAEL, THERICOWT
THNV 2RI T A NVAERHOA 7 ) —= 2 7 %175
7= (15) (16). BB OLEHEME ZOMEEIZI N
FCOWNZERRLIZIZFR L TH Y, MEEERED %
MR EMEHETZRL TV, FRFo ok
B L OURIRHUE D & 5B L 7251 1458 RO M D853
IR owfmﬁ4wxwm%@ L7z, Table 112K
SN L HIZ, BREGATIZ D 53 0% D7 F —
7ﬂd%ﬁtt§@# FEERE O 1~ 23% & TSNS

SRSz TNy A VAT Z R LZHIE O 9
KRR TIE 53 ~ 60%, dEKHIERETIE 23 ~
33% 3 Pseudomonas & DME Tdh - 7-.

P AV ATEER R L7250 R O i s & Bk A B IR L
THI AV AWE oK #1T-72& 25, Pseudomonas
B 1k 46NW-04 BRI, K5 T2kt £ v A
%ﬁ%?ib ZOh5TEIZ1126, XTF A4 K20

BTE 9 Mo T 3/ kL 3hydroxydecanonic acid 7 5
R INIIH L WETHo7 (17). RWEILAIEA
WA A )V A (Oncorhynchus masow virus, OMV)
(4) O, HRFET AV AR b OHFALARZ Y A )L
Z (HSV), b MEREYAIVA (HIV) 2R LTHH
TANARIREIR LI, KWEOPLY A VAERIZ Y A4
WARLCFAIR$ 2 EEEH, bbbz rXu—72ff
N7y —%a—TA4 v THDLVEIRETL 0L
REINTWE. o 5 HROBEHRERTIE, FEkOT S
A FRIEGTWERHEEH /T 5m5 TWE, %ﬁ
EORSTWE R L, MEOEET LY AV AWE
I Z G b7z o Tz (18).
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MMV 2AHEEEBRAEEOROKRSICL S
THNV Ol

CNHHY A )V AW EREAANE & D Y A L A
HIISHT 212H720, $9, AHOIL TR Z R
T MM, FICAETHREES L (RGN, HBESE
5 7 B PRI % R SRACPT Y A )V AWE % A A o
WEEITV, TOREMRE TONSAFT 4 7 AL LT
HWBEHNTOI Y AV AW EERZ L. &
rEEHOBNMER (2) ©9 5, RKEBIOEE
D IR % BT Aeromonas & & MG IZHL ITHNV /EH % 7R
THROAZ ) —= 2 7% 7572, 108 kDA 7)) —=
YT TNULLLED T T — 7 R IR T REAY 3 R
SN, INOOWHRITEFAR ZREFE L LTH YA
WAWE % AT A2 EDPRERR S /2. SR v b
12 10% DO E & TR EE AR, BOMICRS53 5
L, BENOWHEOEMLRLER L THENICER L. £
L TIHBAEWIZ D ERWPLY A )V ATEMEDTFRO L7z, #T
7 ANV A ORI & 10% ML 7z~ y %3
HE =Y~ A (Oncorhynchus mykiss) \JHEE L 7214,
100TCIDsp/ml @ IHNV CTRIERBRBE 27728 =
7, BEREO BRI T ERAN 10%, K HREEIZH 30% &
BREOENPBE SN 72720, ZoLARRICHW:
B OGHE b Aeromonas BB DNEZTH Y, B
WAL AV A FEEPED s/, 22T, 7
T~ A (0. masou) & HTHZ AWV AYE » EEL
7%\ Pseudomonas J& DSBS DO RGN HLT A VA
DN & AR L/ R AR L, BEPLY A
WV 2R P 58 & 2 THNV 12 & 2 B R %17 - 72,
IREO R TR T0% &Y, i A )V AW R E
AW GHEDEPRE L 207 (Fig. 3) (19). Ly
L, B0 =T~ 212xF L RO 353050 % Sk
L7 BRSO SN o7z, TORKE LT
THNV OBEER AP R B L OMEERTH L 2 &, =
By CUETUKEATK E W=D IZE B KT OH Y AV AWE
WREINTLEST/cDEEZLNL, Z2C, WM
SR DI A RERAL D L9 1R DA IKAY % 1 512
Yoo A VAW REAGPAIRE 235 L, 74V AROB
BRASU AR &9 DR MG L7z,

BESERLEREAEVOHERE
MMV ZIYEEERREICEERZ A

BREHOC T AR T DT ANV AFE L CHE
Fr ANV L BT AV AVEMFRIEIESE (4) % THNV
LlFEOE T X7 Ky A4 ) A (HIRRV) (4) DK
YefE, NNVANRAT ANV ANZ X DY A AT A
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Fig. 3. IHNV challenge test for masu salmon
fed Aeromonas sp. strain M-38 in their diet.
THNV strain ChAb was used. Challenge dose
was 100 TCIDsp/ml for 60 min. Test group:
Fed A. hydrophila with diet, Control group B:
Fed commercial pellet (A. hydrophila was domi-
nat), Control group C: Fed commercial pellet
(Pseudomonas sp. was dominant).

“4), F)VFIANVADO—FE) VRV AF AT A VA
() 12X B) VRV ATFARPHMENT NG, ¥V AT
LY T A O EERZICHBIT A EERK, EREDO
7 13 (Brachionus plicatilis), 7)VT 37 (Artemia
spp.) B L U HEFHEMOMGE#E % R L 58, 7+
e L D I AL E N O W 3 O FAK1 Vibrio BHIE TH -
72 (20). TS Vibrio WA 155 &2 xF 412, 9
[NV IZXF$ 27 A VAR A A7) — =0 7Lk
A, BEHATIOULLED T T — 7 iEAEE R
EHI2ZN5 25 WO 5 EWHLIHNV G Z R L
725 HRICOWT, FIAVRAT A VA (A VAR
WRETR R 7 A )V ZFER T E Wi S v Fr
(0. kisutch) HIE# OMV Z4EH), HTHIRRV B & O
$LBF-NNV (barfin flounder nervous necrosis virus)
W%, THNV, HIRRV, OMV 3 X O° BF-NNV (2
xf LBty 4 OV AR R &R 2IF6 MRa 1572 (9). HE
FROEWEROR T, RHMEFEDOT Y b — )L
BHEEZONDDIEREINEHNLT VT ITTH
D, 22T, 37N 7 I T7INEREEERS MY~
LA CHBER, WEERTIRILSE, P4V AWEE
A Vibrio sp. 2IF6 BRZ 8N L CREA2 L7z, Ml 2 dsn
L7zT7 0T 2 TI%, BRFERIAREICHTY A 0V AT 1EIZRED
SNeholzboon, §A2HEOTIVT I Tk IHNV
WZxt L 56% D7 — 7 A%, BE-NNV ICK LTl
90% DIEAAMH A %R L7z, E5HI2, TIT I THEN
TIEZENZN100% & 9% 2 /R L7z, xR MR RS T
VT I TR ANV AGRIERD b hotz. <Y
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Fig. 4. Survival rate of barfin flounder fed Vibrio
sp. 2IF6 with Altemia sp. During 60 days.
Group A: Fish fed with Vibrio sp. 2IF6, Group
B: Fish cultured using virus free sea water,
Group C: Fish cultured under the standard con-
dition, Group D: Fish cultured high density of
Nannochloropsis sp.

HTBHBENNIE T ADERS T LT RO TVT I TIZE
bbb &2, ViAWV AELEE T D Vibrio &
MUZ=7 07 I 7128 ) B2 CREFT UL, BN #%
P ANVAWEEARICE SRz b EER T

M1V AMEELE Vibrio BHIESRM7 IV I 700
BEIZL DTV HTDT A IV AHEIFIESERE D BSER

Por AV ZWERELE Vibrio sp. 2IF6 MRz WL 727
VTFITBLOZOT VT ITRMEELIEY YA TO
B 758 0 ST 313 Vibrio BT SEETH 72, =
DTIVTITBLOYY BT EHEEWD 10 56 FUETR
12 10°4TCIDso/ml (7% L 72 BE-NNV %4 L, 30

M K724, 7 A L A KSeiiid 312 99.99% DL |
WAL, ZoX) %ty AV AEEIZIHNY BL O

OMV IZxt LT h oSNz vy 7 THAEHEKEQ
~300% T 60 T Lzt EmRIE, i
FEX T 771%, HHEHEFXT508%, SEEHEXT
152% CTd o 725, Puy A IV AW EEARBIX Tld4
TEIER SN ol (Fig 4). F0tk, 74 VAN
HEIEIUAE O B2 SRS S NAIEDFHEIZ R S5 1 e
oz (21). SAEMFRROMEEE 217 7245, H
BOMEDOEND 72, JERFA S NIz T A )
AN E BT ANWAMEREEL RO kol &
DX, YU AV AW EE RGN & OS5 %
TiikiL, KON EMT O A VATFHRE LT
HHHTE 5 L s /.

M1 IV ZEELE Vibrio BHIESRNT LS OO
BEICEDBETADY 1 IV AR BRIEETE DR
2005 4RI A+ I X R T A AR AN O 14 5

DUFEIC e 572 (22). 7IVTF I 7 ORI 3 5 %3

28%1%5

2014

RO DAL A VAT R R L 2 A TEN
12, MEFAII ORI 5 7 A )V ZFFOBBRAT I 5
CENMRETE D, BUY ANV AW ES: Vibrio &I
TIN5 ORI G2 E B T AD Y A )V ALk FEpz B
AEOBFEE BHIIZ, 3, &7 2BENEDD SN
WA ANV AT E2H T 2MEOHEREZITV, 333%
DEETHEET DI EDTE/z, HEELZT A VIR
WK T LS 28I, L/ FIANVA, 7oA
WA, NVRAT ANV EZET 52 a el
D Vibrio spV-15kZRmIML72E A, 74T OME
#F13 Vibrio BAIHEPES L 2 572 WO T 43 Ol
W #% 2% Flavobacterium BB TH o722 L0 b, T4
T OMEFITHETEECTH D LRI L7z (23). RWT
Vibrio sp.V-15 BROSEEL L e o 72T LV % v T A ZHAH
L, 4HZEDO I AGENEYOMEEE > a HE5 7
R JRIEICHRR2 2 A, v AENOMERE b
WHECTH DL I EDTRENT. DL E, T ADERE
BLORERICHBIX & 21375 <, M E2HRETL 2
EIZE D eI ANDEEE IV D EEZ . T2,
PLNIVARAT A )W ATEM.E T 2 V. alginolyticus V-23
AWMLz T A% e T ARMTAICHREBEL-E 20,
I ABENB L OB RKNDHANI R A ) A6
DIRGZ DV THA, 10°TCIDsg D™ A IV A % RiFALT
BIRARTHUE LB TRD 2B AT AV Z0EME, #
10 HTIEEDP RO N ho72b 00, 5 20 H DK,
MIFERMIX O F 2 TIEIRIX O 2 ~ 585, MEEMIX
DOFIFRTIIRIRXD 2 ~ 4 fEDOPLANINV AR A )V AT
PEASHIE S M7z (Fig. 5). T XHZ, Hiv A4 VAW
PGB 2RI L7227 AV BT A2 81280,
FABEKTIBALZTA VAR RELTE, By
SUANATROTNIFFCEbLEZD.

EbHWIC

Pk, SEOY A VARG RANOISHE B E L7z
bOTHLA, HETIEHFOMLENLLH ) oA
WARANIVRAT A R & ANFELT BB A Dh - T
W (24). BFOFAOBICERLLL2F— MO A
R TR 2 B A V2 (NV) 2 ARFELT
ELLEZDLY, NVIIFETERVIOICHEEZRT
CENTER, E51Z, AFARAYT A )V AT
(Ostreid herpesvirus-1 microvariant; OsHV-1 xVar)
12 &5 R ORBILDGEIHE CHRIEIZ R > T 5,
PANNVRAYT ANV AEEEHT 58 FHNMRZ 7 1N
A4 T4 7 AL 5 ERAKOFEERMIL, THh—ID
AV ADENIRA L 72 & &2 2 85 LT < il
WEHsLEZ L (25). MROMEOHIZIZT A VAN
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Fig. 5. Anti-viral of intestinal contents of Japanese flounder and tank water fed V. alginolyticus

strains V-5 and V-23.

O Fed V. alginolyticus V-5
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B Fed V. alginolyticus V-23
ND: Not determined
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