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Pathology for hirame rhabdovirus (Rhabdovirus olivaceus)

Norihisa OSEKO

Hirame rhabdovirus (HRV, Rhabdovirus olivaceus) was recently discovered from moribund
hirame (Paralichthys olivaceus) and has been found widely in the Japanese hirame culture farms
and it also is thought to have pathogenicity to salmonid fish. To establish the prevention
technique of the disease by HRV in salmonid fish, histopathological observations for the
salmonids and hirame and examination of HRV pathogenicity in salmonids were made.

Diseased fish showed hemorrhage in muscle, congestion of gonad and accumulation of ascitic
fluid in hirame. Histopathological observation showed necrosis and hemorrage in kidney and
spleen. Hyperemia and hemorrhage were observed in the tissue of somatic muscle, alimentary
tract, testis and ovary.

Pathogenicity of the HRV was shown in rainbow trout. Oncorhynchus mykiss and masu salmon
» O.masou in salmonid fish (rainbow trout, masu salmon, chum salmon; O.keta, coho salmon:
O.kisutch, and pink salmon; O. gorbuscha) by artificial infection.

Club-like or cord-like structures were easily recognized on the cell surface of HRV infected
rainbow trout gonad cells (RTG-2) by electromicroscopical observations. Most of them
contained many viral particles on the surface. These morphological characters were of HRV.

On the artificial infection of HRV to hirame, any symptoms of the disease was not observed
at water temperature higher than 15°C in the range examined between 5 and 20°C. This
indicated that regulation of breeding water temperature was effective for prevention of HRV
infection. The ultraviolet irradiation of 6.0~7.8 X103 W -sec/cr* and disinfectants (500ppm of
saponated cresol, 200ppm of benzalkonium chloride, 100ppm of iodine and 50ppm of sodium
hypochlorite) were effective to inactivate HRV.

Key word: Rhabdovirus olivaceus (hirame rhabdovirus; HRV), hirame (Paralichthys olivaceus),
histopathology, pathogenicity, prevention.
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R, bHYEDOHEER CRIRKARENHMARZENE LoHEELL, LVEvdEEsE
RKUREHEEIHLED LN T 5, BHEETREEROERY CERIIE LN EHET
WCEETAILE2REBUEN, VERVHIBER 74 VAKIC L BBEIRET L L, 20
RWEBEC LV BALEELHLZ 205, BEEHRNEIIRMEIC BT oA HE L
o Tvb,

19844 3 H, KKERDRBET, FFE 3 HARERAKEANRS, LEBEDEREBLUFIER
DERBIZBNT, WIFNLERRLHEOTHM, HEEH, RO - m, HANRLE Y
T EMETBEE 7 4 (Paralichthys olivaceus) NDEHRH>TBEL, BROZBSENI L=V
A HEFEARHRMIE (rainbow trout gonad cell : RTG-2 (LU FE&%) | WoLF and QUIMBY
1969) = IHNV & BloMIaZE SR (cytopathic effect: CPE (LI TREM)) #R8+2 74
WAHGTBES NIz, BIEOIRIE T 4 W ZICBIL T3, 19624F12 406 T H 4 FH R {25 it B g,
BEYEHE 7 4 L X (infectious pancreatic necrosis virus | IPNV (LI FE#E) ; WOLF 1966) #5%
RENTLR, ¥ BHEEORYME MBI 7 1 L 2 (infectious hematopoietic necrosis
virus | IHNV (LIFEBE) ; AMEND ef af.,1969 ), 7 4 L R4 WL PERCmSE 7 4 L 2 (viral
hemorrhagic septicemia virus : VHSV (BUFE#E) ; JENSEN 1963), 4 BHEIED~/IL~LZ
7 4 WA (Herpesvirus salmonis;, WOLF and TAYLOR 1975 . WOLF ef al. 1975), +HIH# D
b A2 LFR 3727402 (nerkavirus in Towada Lake, Akita and Aomori :
NeVTA [ SaNo 1976), ¥ 7 = 2 D 7 4 )V & ( Oncorhynchus masou virus . OMV,
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KIMURA ef al. 1981), > a2¥ 4 M7 4 )L 2 (chum salmon virus: CSV; WINTON ef al. 1981)
EZpRHEEIN, £727FX (Anguilla vostrata, A. anguilla) 251X T A ) A7+ XD 5458
Elz74 A (eel virus of America: EVA (LUTF#$$) ;SaNo 1976), T —w v 7+ X
LarEER 27 4 v A (eel virus of Europe unknown: EVEX (LA FE#E) ; SANO et al.
1977), Hkic 7 4 VA EBBHIEE Y 4 L2 (eel virus of European eel:EVE; SANO ef al.
1981a) FARRINTWD, UL, FELHBKE7A VA E L TdaA (COprinus
carpio) NFE7 4 W AR 4 )L Z (spring viremia of carp virus | SVCV ; FIJAN ef al. 1971)
BLUERRET A VA (swimbladder inflamation of carpiovirus : SBIV ; BACHMANN and
"AHNE 1974), 2%4 7 (Esox lucius) #BDZ 7 F 7 4 L2874 L2 (pike fry rhabdovirus
:PFRV ; BooTsMA 1971), 7 £ ) %+ =X (Ictalurus punctatus) D~NZA7 4 V2K RH
7 £ LA (channel catfish virus: CCVFIjAN 1968) oI5 N T3, - RE D EERM
BAEORET A VR E L TIE, 7202t (Penaeus japonicus) N-3%¥ 2074 L 2EHE
HREESESE (SANO et al.1981b), 7Y (Seriola quingueradiata) M) > K AT 4 A (FBE

1975) o7 4 N AMENFBEEESEHE (ST - JR 1985), + 77 7 (Takifugu rubripes) @O E%E

(FHE51986), B S =T VoM (MORI ef al. 1992), =54 (Pagrus major) &
4N P74 N2 GFES1992) DR A LA FHEIN TV 5, BFHL 7 A0 550
ENLETANZBINLDRERETIANAERBREVHFLT7ANALEEZ LN, BENE
I2 5% A Rhabdovirus olivaceus & 5% 21 (KIMURA ef @/.1986), —#ict 7 A7 7 F7 4
WA, BLTHRV EFRENLTW 5,

HRV 3% 7 BHEERKFE 74 V2D THNV = VHSV *FHIL T3 (HER ODEEER*) =
Edr b, o RHEIRIC L BRI T A RSO TATH 2 EEZ LN, VRS by E
WRBICBWIKELEEL Z L 284, 2O - EokBRECEEIN S, £ 2 THHF
72Tl HRV BEEME ) Rt 8%, SEREiE £ MBI R L, o DSBS R BRE 4+
T2 2B E L TRHR2OBE 21T - 72,

FTEIRICBTZO7A VABREREORE, WHERRB IO VAN AGBOEEL L
N, BWRREBLHL»ICTSHBTE 7 4 # N RIOFEMEBAN L BRBELIT-o 2. DOTEI
ECREHSEIL TS REOBE L MBS RE T 2R A8, Fiov 2 (Oncorkynchus
keta), =V (0. mykiss), Y7 7<2(0. mason), X% (O. kisuich) B4 27 b
=2 (0. gorbuscha) %%z HRV »%BE¥H 28 L, HRV LEBDF 7 F7A N2 TH B
IHNV 5 & tf VHSV BEeE & A3 & OHLE 2 /R BRI e L 7. BIIE TR
HRV OMEBRER U ERY 2R T 5 BT, £ TR % A v Cin vitro TE™7 4 LA
DB HEAGERE 2 BRI ETEMSE AW TERE L CoR 2 Mo BREZ 7 Fo AL
2 OPAFEEFRE & HEARRET L 72, D\ Tin vitro TOBEEE % RICHERZ IHRIC HRV @ in
vivo TOMENIB LB L 2, 2 LIZEIVETId HRV EEYE DB R O 2 HiYiCH

*PEREE - EK F-ANEA D ABRE7A LA HRVICET AR | VA LV 2ABEEANMMANKIEZ 7 F 74 L2 Dl
B, EMGIERE H A KEFRFNAS
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FREAKEASICEBIBEERMBT MR ALNZ & &), HRV BEpREICRIT
TKIBOWE % FIER, UL L OB FRIMEROE D & L 72, 2w T HRV D &5&EN %
A, AR 2 B EBE L 72,

AT BAREL 7 A OREME, HRV 0= = 2ic0d 2y ikEd:, HRV Bl
R LN B IBRIRE S & OB ARG & BAMROMEERNIC L 2 HRV ORIz O THid
T 5,

FIE ESAIZHITHHRY BRENERERREE LU
RIEM RS R

AETRETEIMBNTERER, FINRBLCIEEICZE TS T 40 HRV BED
RHAB, WERD, TANAGBEORE, THT A NZADOERFIC ORI L. kK0T
B2HTIIAT A N ARREOIRELONEEHL P ICT 5 ¥ HiIS, RERE L oitiE
BCRE L AR ORBMS T IRE 2178 - 72

BI1E HRVBRENRERAS L UHERR

IB84EFRICEFER T TCHBEROL 7 A KA LB N7 4 V2 HRV 1, BEICIZRE
B, t#Es L UOBFBNRTEEROL 7 AKAr 5 LTSN, RERHICL 2 HEI=FR,
PR & LD - T B Z e 0N (AL 1987), BAEART A VRIC L 2EFEICBIT 58
FERE T ADAELLT 70 I LICLRATYS (56 DEREY),

AR TIE1984F 5 H1985FIC T TREBER TOE 7 A 2RE L 26, B L U1985ENILE
EBLUFBNRTTORER 12 NRICZORELS, HERN, HWAOBEEREZ LN S
EHBEEBID, FEETA LRI OWTINELIERINE, ZBRTOLIABLK 7054
WD LOBEI N7 A NA 2 EHREN, EFHNER 2R 72,

e e HE

S ARBOREERRE & UBERAEE :

REES I UBNRTOREFICOX L T A 0fE AR, SERIES L UCATRSIZBIT2
WRNFEEDL L UREORN, #HEESHHEKEABRENARERZORELHE L U EE
RAERBB ORI BERSELG L I, FA-EETCOREW CIIRLEOE A2 BICHER
ROFEREIT- 12,

BROKREESLUI1 L2058 :

*LEREW - MAACH - KHT B 7w IZREL 2 HRV BRE L 83 2 HRV o &SRR T 2R EE, FRUEERF
ARESERAR.
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b T 257 KW A4 AOBRESE BT 5%

REEKKE, REEKERERSE FNELAEBIUChEBERRE THEPNOE 7 45%
AratA L, EREPBESE MAKE KERPEEL, EREMICEEL TER, BEBL L O4E
BREMRICHERES L U7 A NV ARELERL 72,

WHERAEIZ N 7T 4 ¥— RV 4 X (trypticase soy agar: TSA; Difcott) sz A
Vv, BB L OEBRE  EEEEL, 25C TS5 HRMBREL 2. VA WV AKREIER: MR
REABB L CHRFERESEY A4 Xk, I VET 74 05— HA (0.45 ym) CTHBERH
L, KL TEBRBICESRTG-2ic8#EL T, 15CTI0BR#BEL 72, CPE 0#Z I /M
Rass 2 % BB EE RTG- 2 Miaic ¥ L, EHEO CPEWBAfHF- T7A VA2 2HEL
P

%1 RTG- 2 a3z I 34K RMnE (Gibcott) 10%, ==V >1001.U./ml, AtV
7 =4 2 100ug/mi % &1 Eagle OE/MAHAFKEFR LM (Minimam Essential Medium :
MEM (LI TR#&); Gibcott) 2 PV R &M (F&BE tris- (Hydroxymethyl) -
aminomethane-HCl 0.17%1 & (*tris- (Hydroxymethyl) - aminomethane 0.063%, pH7.8)
PEML, RERKEF ) 7LBELZ0.75%E L28o (L MEM,-Tris £ #:9) %#FHL
72,

HETVITVABLIUEtORES.

19844 REEIRIA BB OFEIE L 7 A WAL HLorBEL 72 8401-H #, 19854 fo/E R K pE R BR
Bovr 7 A9 LorHEL 72 8501-H ¥k, FIRTORAFNOL 7 25 6408 L 72 8501-K R &
VALHBEN & 7 A2 L8 72 8501-Y #&, 2 5121986412 f I F KRB O IR BB RIC
INRIETOE Z A5 548 S NUEAEKEEZ 7 8601-0 %, ZHHEMEMOKATREELTIC &
NZERTOLZABLUBNRTOZ7 s ( 5 55ME N, FEEKEELZT728601-M %
X 1F BS8601-K #kDal 7 # % MR LT 0B B L o Fetikic L D EEL 72,

B RRIMERIRE

) E—F BSR4t A L 2553 (10" TCIDs/m! (50%tissue culture infectious
dose)) 23 VEKRT7 =74 0% — HA (0.45um) THBL 2EBEE Am/IC ImlnyzF L
I— 7 Rk, FGHSER) 2imz, 4°CTISERRIRIGTE, @HF 7 R (MEE99.9995%, HA
BeFA) T TUERBREL T 4 VAREGE (TCIDs/m!) %AE L 72, MEIC I3 Hanks #
(balanced salt solution: Gibco#t) % v 7z, XHHRORAMIC AL 1 /100LL T i BAfios R
L7spd, T—FMcieits ) s L7z,

2) B (pH 3.0) BB EiRER 1 1EM % F\> CpH 3.01CFH% L 72 MEMulo #6387 4 )L R 553808 1K
#1/108M210°C T 3RMERER., 74 VARRMZBEL 72, MEIZIZpH 7.2 MEMio-
Tris # A7z, HROBGMIC AL 1 /1008 T ic B ls A U iz5a, BRESHH D L HE
L7z,

3) BEREMIRER R A N REREEEE A — > F 2 —T7I0.5mI T oFEL, £2%50TH
LUB0C DT 4 —F — XA T 155 5 5 HFOMOFTERBMEAE, KL TEHERDT 4 NAK
Heffi 2 Wi%E L 72, AEIREIZISC T L » 72,
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X &

4) 53— F 22FAF>Y P (IUR UTREM) (24 2MFBFAE : RTG-2MRICBRL L EE
(multiplicity of infection : m.o.i. (LA FEEE))=0.01& 7% 3 & 5 3R 7 4 /L 2 288, 50

ug/ml D TUdR # &t MEMy-Tris TI5C10HEEEL , 5538 LB O 7 4 L 2 Bl # JE L
720 3ERIZIZ IUAR #4f8bh D iz Hanks #{ % V72, BB ORI XL 1 /10080 T 12 B 4
Wb U 72354 TUAR 12 & BIFARLES S 5 L HIE L 72,

HRV &% RTG- 2 fRf3 D&Y ERL -

HRV Of8FERR & LT 8401-H #k 2 it L, 25w B RIS ER 7 7 2 3 CTHIGHEEL 72 RTG
-2MIBEIZm.0.i.=0.1¢ %A k5 HRV 28, 15C TURMERE T 7404 - T
F—NTNALTE FIRAERT4TC 2HMEZELZ. 2WT0.IMA 22 L — 3y 77— Tk
2%+ 23y 7ERTACT I BEIEEL 2. TAI—LTBABIFE Y (Epok 812, miFit)
TEEL 72, 27y 7k TF 70 —ATEYIL, BEBY T, 71 oBHETRE
L CREDA 2ERL 72, BRITETHEME (B4 H-3008) 2BWIskvTiTh - 72,
FHRVR B M FNIESR :

10°TCIDso/mi @ 8401-H Bk 1m/ 28R LT 7024 > FARELT ¥ 25> } (Difcott) %
HWEROEOEIRFICHE 1 1T D5 4 BoHURHERE 217V ERBBHPURDESE % #E2
P2k, WM EATA W ILEE S8 L ERICH - TIEBLL THLF e L7,
HOEIC & 5 pRsER

Pring & Uiz bk oot 8401-H HRERILTE, KETHFRIRD HEMA S 2P IHNV (HV-
1) FRMEL L7 7 > ABESKEN AT P.DE KINKELIN Bt 5405 % %1 72850 VHSV
(polyvalent) RRMFE 2 R L 72, £ T Hanks W THA I M FE o bR B (50 %
neutralization dose, NDso) #71 1 100& % 3 & 3 &L, KT 200TCIDso/50 puf &% 5 L9
FEL A7 4 VAR FEOEDMNE % M2 15C T05HG S &2, BIGHN 74 VA
WEFDHReA 7uF 5=V A FHIZISTC, 2485 L THE W72 RTG- 2 #152i=50
pl/ RO aRICEMEL CPERBOREYBEEL /2,

L] R

REORERBS &L URERR

SRR TIE, 19844 3 HICIRME THRE/NIAEE TEETOL 7 2 DERAHORHR IR
EL, SLHICHFE ] AFARORRCSERKEABSNTHEFTOL 7 X2 BELL, Zh
5N 7 ARADKEIER S & OB RIZHRICERRMEIC 2 Vko e, B, Bk
DEFHE, HFERD ) - M, FBOFTHIM, BEORR, HANOTMMETH > 72,
SRR ATEL S AT A5 4 ATH, BT 1 APA»53ATH ), BWAKIRIZ 6T
~8°C, MBRDKEIZISCHIL TH - 72 BIHL 72k 7 X DEREIZL00~300g, BERIS K
BOHE, RRFORAHMETRIH 1%, RWILTHRII2%, KERBRSE THORBMETE
R7.2%ThH - 12,

FNBRAARE TIZ19854 2 AT @5 6 4 QicaP ¢, B koM —&Y > Kl CEET O
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Table 1. Outline of HRV disease outbreakes of cultured hirame in Hyogo, Kagawa and

Hokkaido Prefectures, 1984 and 1985.

Place Year Water temp. Body weight Cumulative Signs of disease
() (g) mortality (%)
Hyogo Pref. 198¢ 6 ~18C 250~300 25 Hemorrhage in the muscle and fins

(Awaji Island)

Hyogo Pref. 1985 8 ~10C 100~250 7.2
(HPFES*)
Kagawa Pref. 1985 8 ~16C 300~700 3.3

(Megi Island)

Hokkaido 1985 2~12TC 110~200 92
(Yagishiri Island)

Congestion of the gonads
Accumulation of ascitic fluid

Hemorrhage in the muscle and fins
Congestion of the gonads
Accumulation of ascitic fluid

Hemorrhage in the muscle and fins
Congestion of the gonads
Accumulation of ascitic fluid
Hemorrhage in the muscle

Congestion of the gonads
(Accumulation of ascitic fluid)

* _ Hyogo Prefectural Fisheries Experimental Station.

Fig. 1. Ultramicroscopical form of hirame rhabdovirus ( Rhabdovirus olivaceus) isolated from

hirame in Hyogo Prefecture (bar=200nm).

b7 X ickkmioF i, BEAOEE, £HEROI > M, HARNOHIMZ E8E T2 5E8H5R

L7z, BREAOKREL300~T700g, KENE- 2 ATFH L DIRASR L NS 5 H FaIcKE
L7225, SIRREOKIRIL 8 ~16°C, RMEIETHII3.3% (F5008) TH -7z,
JL#EETH19854E 2 ~ 4 Ao THRRBO b T A S T L AKRIC TREROE 5 41
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Table 2. Results of viral and bacterial examination of moribund hirame cultured in
Hyogo, Kagawa and Hokkaido Prefectures.

Sampling Fish Body Body Isolation of
place date No. weight length bacteria virus
(g) (em)  Kd*' Sp*' Kd+Sp*'Gonad
1 205 17.0 - - + 4+
April 2 236 26.5 - - + 4+
IZIX 080 I;r]ef' 2 5 3 235 27.0 - - o+
waj isian 1984 4 250 18.0 - - + 4+
5 250 29.0 - - + 4+
January 1 262 22.2 - - + +
H Pref 16~ 2 223 12.5 - - + o+
G??%Eg;ﬂ February 3 248 17.0 - - + o+
L 8 4 242 18.0 - - + 4
1985 5 275 23.0 - - + 4+
Aoril 1 275 36.0 - - + 4+
Kagawa Pref. ‘;“ 2 280 46.0 - - + o+
(Megi Island) 1985 3 264 33.0 - - + 4+
4 290 47.0 - - + 4
1 195 26.2 - - + o+
i . - - + 4+
Hokkaido April 2 195 25.9 - -
(Yagishiri Island) 11 3 131 22.4 + +
1985 4 170 22.4 - - + o+
5 116 21.7 - - + 4+

*1 ; Kd=Kidney, Sp=Spleen, Kd+Sp=Kidney and spleen mixture.
*2 1 Hyogo Prefectural Fisheries Experimental Station.
*3 | Infected with Flexibacter sp.

BKEFE, RIS oM, HAROHME EMETIERIREL 2, ZOBFT—FNH
LECKBARLIE 22 2 ArbRAFRLNMD, 4 AETIILAEDANFETCLL, &
DEENKIEIZ2 AT2C, 4 AT8CTH -7z, HWANKERLI0~200g, AEIC & 5FETHIT
3H25 4 BT TR £< 4 Bmn108 M T75008 (FEMBIMRENK60%) HFETL,
AEHIEE L 4 AT BBETEIZN%ICEL 72, U EOREMDOEES Table 1 IZRL
72,

PEPIT:S &

REBARES L ORBEXKERBSORATISBFS B2 L, TRBNRKERRED
WRTLIRTARY L, EHICBENERABORATIE, RELZSBRP 4BL L RTG-
2 Mk IHNV 80 CPE 2 BT 57 4 L2250 BE& 1172 (Table2). ZBW T HHEM»
SUBEOMBE IR SEE N5 72,

B A I AR
19844E 12 AN & T Affad LM L 728401-Hik 2 S UL HERA 7 4 L 2 8 kDMK % Table
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Table 3. Characteristics of virus strains isolated from moribund hirame cultured in Hyogo,
Kagawa, Hokkaido, Okayama and Mie Prefectures during 1984 to 1986.

Eth Heati N T . 1
Virus er pH3.0 ——8 4R et'ltra lzatlo'n
strain treatment .o 5 50C 60C 50ug/ml antisera against
4C 18h 2min 1min - HRV IHNV VHSV
8401-H Sensitive  Sensitive —*2 %3 Y”es lj 0 l\io
8501-H " " - — _
" i n
8501-K " " — —_ _
n " n
8501-Y " " — — —
" n n
8601-0O " ] — — _
n i n
8601-M " " — — -
n " n
BS8601-K " " - - _

" n n

*1 : Neutralization test by anti HRV (8401-H), IHNV and VHSV rabbit sera.
*2 . Heat stability. *3 ' Inhibit.

3iIcmL 7z, iRz VWTN L = — T, B (pH3.0) IcRZHZ2 AL, IUdR (50ug/ml) B
TTLHEAEIEEINT, 50C T 29HH 5\ I360C T 1 oHOINEMEIZ L D SEL2KiE
LBEMETH - 72, 8401-H #REEY: RTG- 2 MIla THZEB I N7 A W AR FI3FIMA 2 2L, K
X X (380X 160~180nmTh - 72 (Fig. 1), 2887 4 L 213w FH L H HRV (8401-H)
FRIMFIZ L D PRI 22, THNV B L VHSV i 285 TCldpf S nih - 72,

% =

HRV HRBLEOBWERNE T L DR, WTNOBETLAKIENISCHI#E TERT S
FHBREBT AN A LN TS, L72d > THRENRERFERDA BT KB ARG EIC R
L1, FICRAFAKESIE L (EVIEE CIIEERD KE v, 2KIEIE 2 2RHICKRE
DR NI Z kb ARIFORERRAE IS IZKIEDOBEYTREI N, FLARBI/E 7 A DIKE
IFEEE, JL#EES L UFNROEEA, FREFN100~300g, 110~200gH L 1£300~700g & Hifi
HA XD T ACETRRE - BR/THIEXVBLPIC L VRBENIC L KE Sk E L -T2,

—%, RAOERE, BES L OERERY ST RTG-2 #ilgic IHNV & 8o CPE %
BHT D T7ANZADSHEI N, 19B4FRBERIREED L 7 AMAL LGS N TANAE
iU, 19854Fic RERKERBY, BERREL LUBNREKKREDE 7 AHEAH» L5
ENzTANZ, EHIICIB6FICHIIBEE L U=ERBTOREME 7 A AL L ICHINRTD
B 0S4 LRI N 7 ANR T Y IUAR 2 & 2 EIZRD LNT, =—7F
W, B (pH3) oM 2R, BHREZTIZ80X160~180nm NDIHAZ 2 L CT 7 F7 4 L
2O ERL, WIRLH HRV miFic & ) pHIZ 4L HRV L EE S N7,

HRV @Ok 7 23T 2WEEIC OV T AR - A (1986) 2KEI5~265gMD k& T A1
HRV % 10°TCIDs/ BB ENIcEME L TI0C TRBE L, RRETEII2% TH » 72 L HEL
T, F72KH] (1987) 134KEIZ~203gP & 7 #2105 " TCIDs/ B IEMERE N IC HefE L 12°C CH
BLEA, TORMBIEURBETRISEL 2 EHEL T, S HIEHEKS (1987) 57w 54
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(Mylio macrocephalus) #* &, SANO and FUKUDA (1987) #%4 /<)L (Sebastes inermis) &
HRV #4580, KA (1987) A=A BL U 7usf T, s (QERER") »*70dA,
% ¥ (Epinephelus akaara), 7 * (Hexagrammos agrammus), < % (Acanthogobius
flavimanus) B & T e 7 F % (Pseudblennius cottoides) (24t HRV »9RIEIE£H 3
22 E5HEL, HRVIZE 7 A0A 4 LT E DBERMCKREELZFEL TH5Z L HLE
Y, FOREOHANBIBENS, L2d - THHFEIC HRV DEHE B & CRREBRKE %
BT HUEFHDLEEZ D,

E28 HRVERREE S X 0OFEIEMERZE

HRV BfE D2 b & BB 2 ML T 5 B L, ZoREBEMmA L L ToREM
ORI EETH D L H2, AHTRERERTE L UiE TRAEL 2 HRV BRFERE
7 AR MBI ERBOREMBG L BELZ,

ME L s E

A b & UEEE A

19844E 3 A, EEBTOBEME TRB L2105 Ao 7 A%KA 5 B (REH100~300g) 7
AR, 1985461 HA 6 2 Ao TERERKERBH BV THARRL L 7 ARALR
(8 » AW, 4hE22.5~26 2cm, RE111~230g) % & NIz 19854 4 Hiz LR fLE DRSS T
HRFR L2 T AKA TR (KE21.5~23.5em, #&E110~210g) OBR, MK, HA, £H
&, FEBE, WMEEZHRL 72, HRICIZ1985 6 A E T HIEEERE Y S - THEFD
BELE T 4 3R (REH15en, KEHIOg) DEBHEEHVZ, A L HERSEN—KIZ
Table 4 1277 L7298, STRBUSNDBALS HIZHRVAGHES LT 5,
IR ARERE

HMROHRAZEATEL V) LT, EbicFnFhoBsa+HL, 77 v KK (e 7
)RRk, Rl SR, BEERORSK25 5 0 1) T1~ 2 BEEER, 80, 90, 95,
100% = F AT a— L THRBAL, XLy 28FH%E 2 b7 7 4 > (REREM) T8
L2, DWTT 74Ty 7EBER A4 mOYRIIcEIL, ~rXx vy - F Y
(H-E) @ 2 BEgefa 2L 721%, BAK - 23— T 2 L AR TV MR L HTHE
#2172,

B

* ZREH  BALE - KB B 70410 RE L2 HRV BUREE & B S 72 HRV o SREERI N 20 R FRLEEAE
ARFLEMAS,

EREY - BALS - HBEE . 705 {0 HRV Bl cBT 257, HARKA L KRERAOHEMY, FRITEEIFIRTER
HHA 2,
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Table 4. List of the specimens of HRV infected hirame employed for histopathological

examination.
Sampling Condition Organ
date place of fishes Kidney Spleen Muscle Gonad Liver Gut
Mar.30°84 Private Fish D*3 0 *5
30’84 Farm in D 0
Apr. 484 Hyogo Pref. D 0
5'84 D 0
584 D 0
Jan.16'85  Hyogo D 0 0 0 0 0 0
1785 P.F.E.S.*! D 0 0 0 0
2385 D 0 0 0 0
Feb. 585 D 0 0 0 0
885 D 0 0 0 0 0
Apr.11'85  Yagishiri D 0 0 0 0 0
11’85 Island in D 0 0 0 0 0
11’85  Hokkaido D 0 0 0 0 0
11'85 D 0 0 0 0 0 0
11’85 D 0 0 0 0 0
11’85 D 0 0 0 0 0 0
11'85 D 0 0 0 0 0 0
Jun. 785 Hokkaido H* 0 0 0 0
785 M.C.C.** H 0 0 0 0 0
7’85 H 0 0 0 0 0
*1 : Hyogo Prefectural Fisheries *3 : Diseased fish (Natural outbreak) .
Experimental Station. *4 . Healthy fish (Control).
*2 : Marine Cultivation Center. *5 . Employed for histology.

EEAOERY Plate1, Figs. 1, 21RL 72, BEAEOBRIIRME, R—< 8L XD
MEOE MG THR I N T 25, EERKERBRSOEARREKRE 7 4 TiE, EMEKEOE
FricZ LW BEEI N, 2 5ICHBSKICRENLTEEF A LN, FLCMRESTED
@y b7 (Platel, Fig. 3). 2O HMIICHEREL 2BARc S (B oz, 25 LR
R TIRMOBYE HEbdWIIBLE Vo 0BT R LN, WEEERIC L 2 RER
HEEC MBAERIE L TRMRT S L L ICHIMERORE LR » Tz, 72 2 0BBEREI
EXAFNLRAET EELEIEREL TWbZ 2580 -, BEEAEMERBOER
WFE DY, BEER/NERMHETICBHEEL Tz (Plate 1, Fig. 4).

JLHREERERE D MRFEREA TL BEEKERBEOL 7 4 L EBOFRIMEL N2, Hil
i B TR HRAEPC B T, MERAIEICHES - MG TR L 2RO EEL
(Platel, Figs.5,6),

PERf:
IR i D IE % 7 g O A#%(% % Plate 2 , Figs. 7, 8 1o L7z, RERAKERBSE O B RRE
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BOBBICIESKICE L WEME & OEEEABEI N, RO IIE L WEREEB LU
IR 2 B AL Z 5 T 7z (Plate 2, Fig. 9). 2 OBURBSEM TI3tkoo M, R LR
HMerBH LN, MMEDREE 2 3AMEI BRI N, S 512F L il inicm 2 32 558
ICHEFEOWE DA LI, 2 RRN LSRR TSR BN 2 T, K
WHEFZOLE LB L T, REIRSLEMGOMAL L HFICEML, Z0EEMRIZED
AN % TR L TR AR P IS BUAE L T, — T, —Ho R OEIRO BRI S EIERHEOR S
e WML EF 38 5 117z (Plate 2, Fig.10), BERBOWMATL HMEHI1BEI N
72h%, EEEKERBREOHRBEAICHNIUT FNREIBRE TH - 72, BEHIcHF L WER
HWIE A LN D - 120, IS ORBHE, BIEXEE ) B LEHICEZ Y, HMOBHE
LETBEIN, FHCBRSZ OFFOME, > I By TN E 2 /O Bl
e AR L T2, ORI, KE & BHEROWE L - MEERT TR E L e
EE LTz, $200ERCLE L WEEIBEE I N (Plate2, Figs.11, 12),

R

SR AEDKBE 1L, BHEBOBMILE 3B THA - 727 (Plate 3, Figs.13, 14), L
HOKERBE D BAREA CRHMGETOBMMEFE LML Tz, 3 615 mE Kk 5
MUBGRVE 1 B e O RMEBRY A & 1 5 Mg B8 & /- (Plate 3, Fig.15), Z NEMID
EMMEEEC I MBEOBHBEEIBESN, NP HEOFER EE2 50/ (Plate 3,
Fig.16), Jt#BERRBNMRANHR TRIBHEMMEHTCM - BiRkB L 2 DWHEICET 5
HilipsgEans (Plate3, Figs.17, 18 ),

BE:

A OKS B % Plate 4, Figs.19, 20ic7R L 72, SER T OEMEE O BARFIER TIRIFEN
wrhE R RSB I oM & e B2 BREE;BE I . (Plate4 , Fig.21). &K
EHE LN HREMSHE TORMOREHYE L WEE T, FRICH B W i A 8RE
T, KRR ML I AR R D, BV 2T 2 M IR AR L T 72 (Plated
Fig.22) ., ¥#& P08 Tl ME D A 8EE C ik B L T 7225 BlE DR _EE O3t
AL P -7, BLIEENBREECREOREKZICLTLE L BB\ I, 4
WEBERE R AT LB I TEMigEs 585 51 (Plate 4, Figs.23, 24), MHEERHEORKE
B BHE L Mg BRI N,

BR& -

*HR B PP % Plate 5, Figs.25, 26127k L 72, RER T OEAME O BRRBERA TS, IPEE
WO RO EMMABHTEM - BoR L, TR - 72 BM SRR X8 2 Mg s 8
g2 N (Plate5, Figs.27, 28), & &I BVE b4 M H B OB MIZIC I3, HOIEXR
AR BEEL D ) EEA S LN (Plate5, Fig.28), ®WINE O THAMHEIC L oM H
MAF D - Tz, FtiBERRBENRE L RERTOEMSE O BRFEMR LITITRERRL R
MRS %R L7 (Plate5, Figs.29, 30),

P :
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EFEROME% Plate 6, Figs.31, 32 (2R L 72, FFEADORERBMHEGIZ DWW T3 gic#k+ 3
D ERERAERES O HRARBEAOFRIC I, Ak L 2o oEMnE cB\ginsk
5 FE L VWML HOEIIES ST, FEEMARIC L REHESEILRIITAA, KoM
Bz b EELREIRBEI N L h > 72 (Plate 6, Fig.33, 34), LB RLE DA DT,
FRNRFA L FRRFRNIC RN EERCBAERIIBER I N b -2 (Plate 6, Fig.35.
36) .
PR

B A OB % Plate 7, Figs.37, 38Ic/R L 72, IR T DA B AT T, BARIC
& o TSP WEBO RIS S HES L 2B ERRROP.LIC S 2 HFMIRICTELA A S, IR
MBOBDTIE L CTERERZREZ L T2 L 0%, MBI —Ic@oHbN b 0L BHES
N2HEL b -2, BEATWHICHE LR EIBRESI N L, o 72, (Plate 7, Figs.39,
40), —HALBEBRREORA TIIBEE LR EIIBEI N L» 572 (Plate 7, Figs.41, 42).
HALE

DEL AMEAKTIE, WEEOKBERAR, WMETHESES L UHBAOLEH»EFICTML - Bk
L, #MBNICIREL CHOEIBEI N, T OEEERTGPME T ERO BRI A R IZ
ML R, M EEHGH I L B U WR BRI Nz, B OB R ol mi gEE
Thh o 20, BERBERGGEE T, HEFoF L - OnEoF M, Win, #Miz
HAEESH L7z (Plate 8, Figs.45, 46), dLEERAEOHRAOBEE L VEOERICLERE
BOKERBE D HARBER LIZIIFAROMRIH/ L2, $72, L LEONEREES &
UHEIE TAL P o Fe =B iE, RHCTEILEEMAE TF LA~ 72 (Plate 8, Figs.47, 48),

= £

HRV OB & L ¢, i & RER T O HARE A Cld3tic B o E& m A
ICARIBRRE, BIER, BRIBILE o EROBITE ) BRI ToE L WM EIT S h,
LI T b BB ARG 3 U AR A ) 58, MEN oI R S e, & b IR g
Mic MENFIMIZ & 2 ZELTMMEDOHIM, HE, SPROMEMEGTCALNS MM, HL
HFOMEEBLUCHBEBTORME LICiFKME Vo 2AKNEEBICES LA TMm, Bl
AEEI N, FBICIEELVWEES S CHMBBRERI L -7z, U ESMEOREMEREY
FIRRETRER % &2 ) £ 2T Table5 IR L 72,

HRV ZBEMBEHT 7 F 72 A N2 F T IHNV 2 VHSV i3 EFELEHTH S (RS
HEESER), 209 b IHNV BRREIREMNEZKOE L WiEEZ2 28 E L, WLEOMEIE, KRk
R v o R R AT (eosinophilic granular cell) NEWSIFE L, 72, HEROHEY
MO L % 2 ) M HRICBEI N, LHFECMBEEE LR T 254606
D, FMK, HEROMLEEE, EEREOKAKOBEEIrBEEE N T3 (YASUTAKE and

RASMUSSEN 1968, AMEND ef al. 1968, AMEND and CHAMABERS 1970, YASUTAKE and
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Table 5. Histopathological findings of HRV infected hirame.

Sampling place Condition Organ

pimg p of fishes Kidney Spleen  Muscle Gonad Liver Gut

Hyogo P.F.E.S.*' D*? (Natural necrosis necrosis hyperemia hyperemia normal? hemorrhage
outbreak) hyperemia

Private Fish Farm D (Natural NT* NT NT hemorrhage  NT NT
in Hyogo Pref. outbreak) hyperemia
Yagishri Island D (Natural necrosis necrosis hyperemia hemorrhage normal? hemorrhage
in Hokkaido outbreak) hyperemia

*1 1 Hyogo Prefectural Fisheries Experimental Station.
*2 1 Diseased fish.
*3 NT: Not tested.

AMEND 1972, CARLISLE ef /.1979), —7J7, VHSV BEME T3 # L wilfg2RL, ABERT
RFEAEIC b2 2 FEEMBO MBI BEI N, FL WHEELERL, MIEENHT
BRMEfl, NOREEDOBEA~DELE, KiBE, S5, EERRAKBOKESIrBRINT
\» % (GHITTINO 1965, AMLACHER ef al. 1980, DE KINKELIN and CASTRIC 1982), HRV &
REZZTULINS 3BIIAL 2EERIIEREANEIL, REHEK BKOKE, HHEATBL L
DEEEIROMIM TH ), REHE L, BROE MBSO, MM OME
MBAOILIBME, A, SEEL (OB TH -7z, MBS L T IHNV R VHSV BRihE
TH=Y 2 2XOFRICE L WE b BEEINTWED, HRVEERETIRE T A DFBIcZ o
& B ZA LN Lk - 72, HRV BRI IR &, & BESAKNSHBIELYT
i, H A HmPEOBMAES 0 R L, FICERGOHMASEE TH - 728 VHSV iy
f£ (GHITTINO 1965, BELLET 1965) (8L T\ 72, % 72 IHNV B T3S DEEFEA
EETH Y, B LS O REBER M (ECG) OZMAIEL wE XA T 22
(YASUTAKE 1970), & 7 # Tld =2 2 ADIHLE ICBEE S 1L 5 HEREEAMIIE A EAE L o\ 72
DIZZOFICE L T TE L - 72,

F 2B VHSV BIBEAD L — 2R F— Ko PCOLHEEEZET 2 2 0 A TRRERE
o WP ST % (CASTRIC and DE KINKERIN 1984), %2 DRI 77— K v + OBA,
RENETF DR, HEoOWIMIC & 2761k, BIRS L UC#EOHNLETH ), HEFRTIRE
KORFE & FFBR BRI A ERE S, WERMEEENC I, FROEOHESS & R
DRFMBOBIE, TR TEREMEKRIC N EBEIBEI N T3, b DfERS & UME#
ik 7 2D HRV BREENER B & UWEMSSE L BT 5 50% <, 41 VHSV R
fE X D& ML LLBRET 217 ) LB DB L EZ B,
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FIE HRVOUY S/ BEREICHT 3FEEMS £ UF0iRIEHEBEG

BIE T2 HRV HARE L 7 4 0 fREMESYSRESEY HRV 58y L& TH 59 7 #
BRI 4 L 2@ THNV % VHSV BE ORBEMEBRGE 7 DL Twa 2 s 252 L
726

ZZCAETIRE 1S CRELTAKBICBIT 2 EELMEMNRAHTH 24 7EBHEHN
W, =P, Xy, 7 IR, 477 AR ALREHREIC LY HRV R
FrEEREIL, ®2H T3 HRV ICEWRSEH 2R L 2= U= 2 ZRIC HRV BE R &
BOAKRENFREEICRIZTHELZRITL, HRVoO= V<2 T 5/ ENE IHNV H £
L EBRETL 72, & 5ICE 3EHTIZ HRV R = P = 2RISR 2 822 | T [HNV &g
£ & R I B RRET L 72,

F1E HRVOY S BAKEICHT IHEEN

AE TR BEASELL BRI BT bERTHERENRAETH L7, 7 T7<R, =Y
Z, Xy, 777 b2 AR MBI ATBRRRIC L 2 HRV O 26 DRIz 208 M
ERREL 72

ME o H &

HEa

AT RER ) 5 5 BEEG BRI 13 308 R K B R A Wy 3 SR R 52 T SR st
AKEAKFHCTHIL - B L7 1 7 Ao =Y =2, FHKES. 2en, EHAAE. 2g, X
4 PR ES 8em, FIIKED.3g, W FHMERAL . 2em, F¥KEO.4g, AT T e F
¥iREA . lem, PHEEO. 3g, £50BE AV, MENEERBRICIIERICHAT L2 3 2 AKD
=22 FHEES Ocn, FHEREO.5g, Xy FHEREL 2em, “FEMAE(Q.5g, ¥
k4. 8em, FYHEE(.6g, ¥ 7 7= 2 FHUKEL. Ocn, TFEURE(.5gN K20R # ek L
72,
T ILR

#3774 VR 2 L Tit HRV @ 8401-H # % H\>, RTG- 2 #if8 T15°C 1 RREEER., 17
WFa2—TIAEL, RBICET £ T—80CICA L v 7 L7, HBHFDIEEICIZI MEMo %
AL 72, NTREEREAM AR 7 A )L 2RO BT 13 10*TCIDs0/ml Th - 72,
AT REFHER S &

BRI 3/ AAEE Ay HRV 2107 TCIDsw/m! & UBEFRAEAE K R A %
12°C60MER L 7218, KiB12~14CoEFAHEKEAXEZHW 15 HEFRKEE L2, Bk
P HERE R SBT3 ket £ BRI MS-222 (Z3k4t) 200ppm T 2 ~ 5 SrfHIRRERTE, BWEBETH
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HFHL,BRATVANAEE LRI D50ul, T%HH104YTCID:/ BIalEEMNICEREL 72, LIBE
BRABFE. WATOHMATL 2. kB3I &HICIE HRVEEZEHRNND DI
MEM % B 725X % 8 oA A 4 IE LE—&ETEFEL 2.
BHRAY 1 VW ABOREE
EROBEYESD, RHMICHTREZIKL, HUAL L UVERHMKTROLEAZ,

KREL DB BiF% ELICHELERE - MEAHEL, 10580 Hanks# 2 Mz, A b
< 71— (Colworth-Type 80) 2 W TkxEZF+ 4 XL, VKT 741 —HA (0.454m)
THEBL T, 7ANLABEREE Lz, 74 VABREORNEIZRTG 2 Mk % Hv, Bikons
Re4707Lb— &4 XML HECL ) TCIDW/gs L THIEL 72,

& e

Table 6. Result of virus isolation from artificially infected rainbow trout, coho salmon,
chum salmon and pink salmon with HRV by immersion method.

Fish species Fish Virus titer
No. Days p.i.*'  condition (log TCIDso/g)
Rainbow trout 1 8 D*? 3.55
2 8 D 5.30
3 9 D 5.30
4 12 D 2.80
5 15 S*3 5.80
6 15 S 5.80
7 15 S =1.80
8 15 S <1.80
9 15 S <1.80
Coho salmon 1 2 D <1.80
2 10 D <1.80
3 15 S <1.80
4 15 S =1.80
5 15 S <1.80
6 15 S =1.80
7 15 S <1.80
Chum salmon 1 12 D =1.80
2 14 D <1.80
3 15 S <1.80
4 15 S =1.80
5 15 S <1.80
6 15 S <1.80
7 15 S <1.80
Pink salmon 1 5 D =1.80
2 15 S =1.80
3 15 S <1.80
4 15 S =1.80
5 15 S <1.80
6 15 S =1.80

*1 pi.post-infection. *?, D:Died fish. *?, S:Survived fish.
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EEBHLVICHELRCTRALNY, BEMBRTROFRBRHTRII=C228%, ¥
Hord%, 4%, AT7TE2R0%THY), =2 AONBHEHIETECHELTRL 7255
WTNORBRBEED MR L T LA SZEEEBO L NT, BT L 2 MEEIC R o kT 38

100+ TEST GROUP
80-
60-
o« ® °
> [
X 40- ’/0
‘!5;" .——=
£ 20{ ev ././l/
(3
- m__a A
5 0 Lo . , .
£ 10 20 30 40 50
o 100 CONTROL GROUP
>
E 80-
-
€ 60-
b=
o
40-
20
b H
| ! T

10 20 30 40 50

Days post-infection

Fig. 2. Comparison of cumulative mortality among rainbow trout, coho salmon, chum salmon and
masu salmon infected with HRV by intraperitoneal injection (dose : 10*® TCIDso/fish).
OAYV © Control group. @ ABY . Test group.

O,® : rainbow trout. A,A : coho salmon. [J,I¥ . chum salmon. ¥, ¥ masu salmon.
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LN o, TANARBORE TR =V 200 T AL TEEBHEO—T L 5L 7 4 VLAY
SEIN, TNFNOBRKT A L ZBIRMIZ105%, 105 TCIDs/g & SEBYE W ifi % 3 DS
o7z (Table6), —J7, MRALTEX Yy - Yy - 2537 AN TCABLUE
BAYFLIZTANAITEIN L1,
IR R R R BR

HRV DEMENERREEIC L 52 BHEILTELYFig. 2I0RL 72, =YV<ATIZ4HEPLIE
TABEINNGEDIIHE F Tlo3b% o RETEERL, 290 HIcb5%icZE L 7255, LI#£30H
B LRETRESLN L BTz, MEL =y 2id, KERL, BEBREE, BRKEFH,
B - MO IR S, BRNICEEE L B ifiAsA S 7z (Plate 9, Fig.49), fFRICEER
BOBHAPICEL VI MA SR BEI N, 7 T2 A0 REFETEIZ 6 HHIZ20%, 12
HRIZ30%IHEL 72707, UBECIRRSN L k-7, 6 HEICT LY 7 7+XI2i%, =
o2 TEREINIER E FR L IRRORE, HRAPOIRE LD, BEAREL EEH LN
7z (Plate9, Fig.50), ¥4 i2#ik 1 BT D0 L BIE# TR B D BBETER LR L 12
A%, FECAIIEREALNT, X r CRIFETES B TERIZEOS N T2, 7
ANZABENOEHREZTable TI2R L7125, = U= X, 47 7= ADECHAL LIE 74 VAT
2N, =P RATIEI0E~105TCIDs/g, Y 27 72 A T3 102%~10" 5T CIDs/g? By i # 71
L, &6z 7 o=2 iV b=ve2nhrBeBRfiiznlz. LeLlXrFrsluvy

Table 7. Result of virus isolation from artificially infected rainbow trout, coho salmon, chum
salmon and masu salmon with HRV by intraperitoneal injection.

Fish Fish Virus titer Fish Fish Virus titer
species No. Days p.i.*'condition (log TCIDss/g)  species No. Days p.i.*! condition (log TCIDs/g)
Rainbow 1 4 D*? 2.55 Chum 1 14 D <1.80
Trout 2 5 D 3.30 salmon 2 16 D <1.80
3 5 D 5.55 3 19 D <1.80
4 6 D 3.55 4 36 D <1.80
5 7 D 4.30 5 45 D <1.80
6 11 D 2.80 6 50 S <1.80
7 20 D 5.30 7 50 S <1.80
8 22 D 5.55 8 50 S <1.80
9 24 D 4.05 9 50 S <1.80
10 29 D 4.80 10 50 S <1.80
11 50 g <1.80
12 50 S <1.80 Is\ﬁf;l;n 1 6 D 4.05
6 D 3.80
13 50 S <1.80 2 6 D s
14 50 S <1.80 3 6 D g
15 50 S <1.80 : 12 D ) 80
Coho 1 29 D <1.80 6 12 D 3.05
salmon 2 50 S <1.80 ; 50 S <1.80
3 50 S <1.80 g 50 S <1.80
4 50 S <1.80 g 50 S <1.80
5 50 S <1.80 10 50 S <1.80
6 50 S <1.80 50 S <1.80

*1 p.i..post-infection. *?, D:Died fish. *}, S:Survived fish.
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LS XFT7 A4 N RO S5
rh 5l HRV 3 BI Nk h - 72,
Z %=

THNV ofgEH s LTld~=x 2 24 (0. tschawytscha) (Ross et al . 1960), ~=%+4 (0.
nerka) (RUCKER et al. 1953), =¥ <=2 (AMEND et al. 1969), KBE¥EY 7 (Salmo sala)
(MuLcaHY and WooD 1986), v~ 4 (O. masou) - £ # <A (0. nerka) (KIMURA et al.
1977) 4% 64, VHSV Tz =Y =2 (GHITTINO 1965, 1973), 777> <2 (S.trutta) *
# 72 2 (Salvelinus fontinalis) (TAcK 1959, RASMUSSEN 1965), KFG# 4 4 (DE KINKELIN
and CASTRIC 1982) EAHEINTWE ), INLDTANRITHEKEDY 7 - < AR EL
BEEEZLNTER, L L, 4E VHSV 2K ERTO= 222 3 UHIRERD L —
2. Dicentrarchus labrax) % % — K v + (Scophthalmus maximus) (U REMEFTH T LH*
KB D ® & 1L (CASTRIC and DE KINKELIN 1980, 1984), 4 ®HEMHND &% & § HEER
AL TLRERE AL TWAZ eh b -7, ZORICYSRBEERE7A A& L
THIL A THNV % VHSV 2MBEVEERFZFH O EPHL2ICE3ND2DH), Zh6DY
A N2 LR TH 2 HRV 2 BRI L COREES AT Uitsr gl s n
7z,

ARFRIC L ) BEReEs £ 2 BB TERIED - 71205, T4 WARBEORRTIE=0=X
Ph A4 NAHTEEE L HRV 3=V =20 L TRERE LA L T 2 TREITRB I 17z,
—%, BERBEXRETCI= VA THWREBRCEEXIC, 74 VARRHELI RSN, L
74 & 7 20 HRV BfeFeiE f r FEELIEN, SRNOMLFOFERIEESI N, HRV T =
U2 2K L THRWIRESEIHER I Nz, 7 72322 R D CRBETERE 7/ LA
BRflizRL, =V tEBOERFES LN Eh LY 7 72X L TL HRV 398
FHAFLTWBI LB L1, —FH, X¥o¥Fr - ¥ - 7577 2R TIIERRREE
BEHLNL» 728D, LA L TRBEEZRE LN LFEZ Lk,

HRV IZE T 2 b RABD = 2w 2R0H 7 72 A L URREIEEZ AT 5 2 &7
B LA 7 ), Ay - < ZRMBIC BT 5 HRV O - FHICHL THIEET 2 L%
BB EDTREE NI,

B2E HRV OO -7 RIIHT BHEEM

BEEIHTHRV 3=y =22 L THLHWREE L AT 5 2 e WHL ), =V
ABFBEADEHBIIH LT EETILEDH 2 7ANATH L ERREN, —7,
LI 7 F7AVABICET 5 IHNV BESERT A ) 7 T= V2 ZAHAIDFETROFVHER
#8582 L, £/ VHSVIZI—u o s THA» LBEHRYT A ANDAKE S ETH=I 2RI
EEFRIZTL TV 5,

HRV #*THNV % VHSV ¢, =V=AcH L THEWERE2 T T 2 L r# LI
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TotzZ &6 IHNV B LU VHSV FEE, =y =2icitt 2 REFRK2#ET 5 LE»H
%5, AETIE HRV D= = 21237 22 R BOBERE L HBEY 4 VABOWEA 5
BET 5 & dbic, =2=RI2HY 5 HRV ORER 2 BAERED =P =R 0 Rk ufEE S
2. T35 THNV DR & lBRaEt L 22,

ML F Ok

KA

¥ E KA IR AE Y B L TS C R A H RN oK TREML#E, BFRL
fe=v e A MEREB L UHARE R, FEREKE0. 28 (17 ), 0.5g8 (3 7 A#) #£20
B, 3.0gBt (6 7 A#e) %308, 6.5g8F (9 7 A#) %408, 14.5g8 (127 AW) %308, 25
1218.2g8 (154 A#) #20R 8t 72, 6.5g8E1320, 10, 10B® 3Bz T 24, MOREI
FTRTIRT 2L L CERICHRAL 2. 3. 0L TOMKENBRAIL 5 | FOAMEIC, 2hllE
DR AII20] BEOAEIZNEL, KER2~4CHOBERAKBKTHRAAETLL. 205 b
[HNV & DR B2 133.0gB L U6 .5glEn =<2 28 L 72,

AL RIERER

A NADN LRGSR BRIT & CRERSEERIC L VITYy, REBB L U7 4 LA EEDTIRIL
B Tk~ H Bz iE - 72,

HRBDMAIKE X HRV BB ORRREIC JTTRE LT 52951, Table 8 ~11IC7R
FTEBY, AIKE. 2gBE20RI210°"TCIDx/ B (10°°TCIDs/g), BIKE0.2g, 0.5g3 L U83.0g
BEXNFN20, 108 L U10RIC10°7~104TCIDs/B (&< 104, 104¥, 10**TCIDs/g), ffk
#3.0g, 6.5g8 & V14 . 5gBEF N ENI10, 205 & F10RI210°PTCIDs/ B (&K% 104, 10 %,
10“*TCIDs/g), & 5ic fufkE14.5g5 & 1°18. 2gBF £ 10RI210°°~10°“TCIDs/ B (£210'%,
10°“TCIDsw/g) @ HRV %##BFE L 72, 72 IHNV & DEZH0 HBIZ 13 R ES 0gBEn =¥
< Z1210*% TCIDs/R (10*®TCIDs/g), FIKE6.5gkE1210°*TCIDs/B (10> TCIDso/g) O
IHNV # 8L 72, #RAR1L2~14COFKTHEHE L, BEMMI20.5¢3 & F18.2¢g8 T15H
B, 1.0gfECH0B M, fiiZ30HME L2z, BxEEE L CEAKREHIORIC Y A VAN
b0 iz MEM, % B L 728 % 3T 72
RHERTCES L UYL ABRREDBE

BEUN, BHWICHETREHE L, BTAB L CERAZHE L TREFECTEL KD,
0.2gH L U0.5gnFEKIF LB &, 3.0gnfafkiz£THNME, 6.5, 14.5g3 & U18.2gH T
IEE - MBRESHABEZMBRICHIETT L 2 F#E L EKIC RTG-2 M@ Hw727 4 VAR
HEERL 2,

& F

BRBE VAN REBEBOBREREICRITTE
ZVOR 2 BT AAKE L TANABEBEOBRPERIEICRITTEE L UTOMEE TRET
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Fig. 3. Comparison of cumulative mortality in different sizes of rainbow trout (0.2-3.0g in body

weight) infected with HRV by intraperitoneal injection {(dose : 10°7-10**TCIDso/fish).
OAO : Control group. @AM : Test group.
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Fig. 4. Comparison of cumulative mortality in different sizes of rainbow trout (3.0-14.5g in body

weight) infected with HRV by intraperitoneal injection (dose : 10>% TCIDs/fish).
OA] ¢ Control group. @ AR | Test group.

(1, : body weight 3.0g. 2, A : body weight 6.5g. O,@ : body weight 14.5g.
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Table 8. Result of virus isolation from different body sizes (0.2, 0.5, 3.0g in weight) of rainbow
trout infected with HRYV by intraperitoneal injection.

Body weight Challenged virus titer Fish Virus titer
(g) (log TCIDso/fish) No. Days p.i.*' condition (log TCIDs/g)
1 2 D*? 4.05
0.2 3.00 2 2 D 3.80
3 2 D 4.55
4 4 D 5.80
5 5 D 3.55
6 6 D 8.80
7 10 D 5.30
8 12 D 5.05
9 13 D 5.55
10 13 D 5.55
1 2 D 5.55
3.75 2 2 D 4.80
3 3 D 5.80
4 3 D 5.05
5 3 D 4.30
6 4 D 5.30
7 5 D 5.55
8 7 D 5.30
9 9 D 4.05
1 D 2.55
0.5 4.00 9 4 D 3.30
3 2 D 5.55
4 . D 3.55
5 M D 4.30
6 2 D 2.80
7 o D 5.30
8 24 D 5.55
9 o D 4.05
10 D 4.80
1 2 D 6.80
3.0 4.00 2 2 D <1.80
3 2 D 3.05
1 2 D 5.80
. 2 2 D 3.80
5.30 3 2 D 4.05

*1 p.i..post-infection. *?, D:Died fish.

L, 20#R%Fig. 3 ~6IamRL 72,

BAKEQ. 2gBE10°" TCIDsw/ B (=10°"TCIDs/g) D7 A N2 R HM L 72384, 3HHEHLI Y
TAA L LS FRSETHEITI10H H T35%, 148 H T55%, 248 H T65%ic3% L 72 (Fig. 6),
BKE.2~3.0g0 = ¥ = 21210* P~ 10" TCIDx/BD 7 4 )L R Z &L 72354, fUKE). 2¢
(10"*TCIDx/g) #=Y2ATII2HE L VL BEI NS 5 HAIC80%, 9 BHIicE
100% D FREILTEL R L 72, 0.5g8F (104 TCIDw/g) Tiz 4 HB2 LFETHEBE 2 NiEHE
T HIZS5% & o7z, —F3.0g8E (10°¥TCIDs/g) Ti3 3 H BIZTETHES & N bhed Bk
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FELHII30H B T40% & % » 72 (Fig. 3), FECAB L BIEAD T 4 L ZRENKRE TIE3.0g
BOIBEREESTOICHEDL LT 4 LAHTEHEIN, 74 0 ZEGAMI20. 208 TLY O~ 1055
TCIDs/g, 0.5gBET104%~10°% TCIDs/g, 3.0g8E T10*"~10°%TCIDss/g T - 72 (Table
8). HELLABRNOTANZABIBIBZIFAEENEZ RLAKECLZZRZDLNLY -
72

RIZHIKES 0g~14.5gD =2 = 212100 TCIDse/BD 7 A4 WA 28 L 72854, 3. 0gBF
(10 TCIDx/g) Tix 3 HHIZ80%, 5 HHIC90% ) RWILTEERL 72, 6.5 (100
TCIDw/g) BTIE 3 HE & DIECHR L NEAHITH Bic BIEFETESB0%IEL 72, $£7214.5
g (1042 TCID»/g) D=2 = A TI3EME% 6 HHICHTH RS A, 7THHICT0%ICEL 72
DLBIECIIRBS SN - 72 (Fig. 4). BEWND 7 A L2 8133.0g, 6.5g5 L 1¥14.5g8 D
B & CHFERK T2 N2 N10%~10°% (Table 8 ), 10*®~107%% & 1105~ 10" *TCIDso/
g (Table 9) NMEi &R L 72, FHIC14.5gBEDFET M Tl R ANO. 3 D107 TCIDs/g DRI 1B
DT EZ R TEERDR S 1, EREAICY 3BT 2B 510078 & U102 TCIDs/gD 77 4 b
Z Rl A RE S N7z,

& 512K E14.5g8 & 18, 2gBHIC 1059 ~ 105 *TCIDs/ B D ™7 4 L2 % HEHE | 72354, 14.5¢
B (104®TCIDsw/g) T7 4 VAR 4 HHD LETHR S NEEH12H H 1o BREFETEI2100
9%IZE L 72, 18.2g% (10°“TCIDs/g) Tl ™7 4 N AEFE% 2 HBIZREF R L ks, 3 HE
IECHRER S N5 HBIiCi3 R THE30%, BEE T80 Bici380%icEL 72
(Fig. 5), FET M, BHIADHKAT A )L 2 &IZ14.5g8E T10°%~ 10" TCIDs/g > &\ i % 5%
L, #:&fANo. 15 L UNo. 2Dk 52107 ~10"% TCID«/g & ed> TH V2 R T KL R
Sittz, L L, 18.2gBE0 7 4 )L 2 Blefiild 104 %~ 10°% TCIDs/g T N 14.5gi Be~YEMIE T
-7z (Table9),

72, WELSFEL TT7ANAEEIV R 2550 RMETES0.2g, 3.0g, 14.5gB % R
B L kR % Fig. 6 IR L 72, BUKE(. 2500 = U= 21210°8 & UF10° TCIDs/ B, T % h b
10°735 & tF10¢TCIDs/g, fatKE3. 0gn =¥ = 2i210'5 & 10°TCIDx/ B (10°%35 & 1°10+#
TCIDs/g), faAK&E14.5g1210°5 & U°10° TCIDs/B (10473 & UF10°® TCIDsw/g) ©» HRV % $:
L /25E, REEUCERISARERIC A VABEES DL VRIS, 2WE TSV
2RL7Z,

HRV & IHNV OB g

AARES. 0gb L U6.5gn == 2 A L T HRV & IHNV ICx$ 2 Bt % e L 74
R %Fig. TI0RL 72, fKES. 0gn = ¥ < 22 IHNV % 10““TCIDs/B (10°® TCIDs/g) #
LB 3 HBEIC45%, 4 HHIC90%, 5 HBIC100%0RMEETEY R 7245, HRV %
104 TCIDw/B (10°¥TCIDsw/g) BAEL 2 BE T2 3 B BA LTSRS 1D 72 L DB
TERICA0% D BRREFECE L RL2IcT E 4 h » 72 (Fig. 7a). LA L, HRV #E T L 728
EWTIRGARNOMIM, BAKESE, B - MEoBnYg & »8E 3 15 (Plate 10,Fig.51),
THNV BRI ISETAICE L W S OBEZELERIIED Lk d - 12,
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Table 9. Result of virus isolation from different size (body weight 6.5, 14.5, 18.2g) of rainbow
trout infected with HRV by intraperitoneal injection.

Body Challenged virus titer Fish Virus titer
weight (log TCIDso/g) No. Days p.i.*! condition (log TCIDs0/g)

D*? 7.05
6.05
7.05
7.05
6.55
5.80
6.30
5.30
6.80
5.80
5.80
5.05
4.55
4.80
5.30
5.05

=1.80

=1.80
=1.80
=1.80

.55
.80
.30
.80
.30
.05
.80
.80
.80
.55

.05
.30
.05
.05
.05
.80
.55
05
.30
.05

.30
.80
.55
.05
.05
.05
.30
.80

L

6.5 5.30

OO =1 O U W= O D)

Nl e e e e e e el
Soouome o~ o
g i~ sl el ~ =S -CR-C R RS NS S RN
*
b

—

14.5 5.30

O 00 U WD

A

—
<
W R T TN d | [ O SO T U I DN,

6.00

O 00 =1 U WD

—_
<

18.2 6.30

—— W L W w W
oo aukw| Do Nooouue e |[EEBamwoosoan| S E

O O e W
clvlviviviviviviiGR R Edelvkdulviol R R Edvichdulw =i /RGNS R ol viol-delvhel-d-d-dvi-diwlwiw
*

oo

10
*1 pi..post-infection. *?, D:Died fish. *3, M:Moribund fish. *, S:Survived fish.
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Fig. 5. Comparison of cumulative mortality in different sizes of rainbow trout (14.5g, 18.2g in
body weight) infected with HRV by intraperitoneal injection (dose : 106%-1083TCIDsy/
fish). O - Control group. @AM . Test group. O,@ : body weight 14.5g. (]l
. body weight 18.2g.
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Fig. 6. Comparison of cumulative mortality of rainbow trout infected with different doses of
HRYV by intraperitoneal injection. O ' body weight 0.2g. [1: body weight 3.0g. A :
body weight 6.5g. @@ : dose:10**TCIDs/fish. @—@ : dose:10**TCIDso/fish. W

—0 : dose:10**TCIDso/fish. lI—M : dose : 10°¥TCIDso/fish. A—A : dose:10°°TCIDso/
fish. &—aA  dose:10%%TCIDso/fish.
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Fig. 7. Comparison of cumulative mortality in rainbow trout infected with HRV or IHNV by
intraperitoneal injection. (a): Fish body weight 3.0g (The dose of HRV and IHNV was
104® and 10** TCIDs/fish, respectively). (b): Fish body weight 6.5g (The dose of
HRV and THNV was 105 and 10**TCIDs/fish, respectively).

A I control group. O : test group of HRV. @ : test group of IHNV.

—k, BIKES S5gBn == 2|2 ITHNV %#10°* TCIDx/B (10> TCIDs/g) B 28T
i3, 5BELINEEVEEINHOBERTRICIITON O BREFELTE LR L 72, HRV £10°®
TCIDw/E (10** TCIDs/g) #EL 28 T3 3 BB L VTR L5 NEEH17H Bic BHEFETER
H80%IZE L 72, ZDH4 THNV B8R & HRV SO B TEMGITIZIZEEN »—7
L7z (Fig. 7h) NN 4 WA RIE3.0ghEs L U6.5g8F L LICFETHA, SFEA» L7 4
MV Z A5 BES N3 0gBED RETA 12 103~ 10°*TCIDs/g, 6.5g% T3 10**~10%% TCIDs/g

(Table 10,11) ¢ &EWliZRL 72, T BAKEHC6.5gnEBRATII HRV, [HNV #EER L
T4 NI GTEEI N o T2,
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Table 10. Result of virus isolation from rainbow trout (body weight 3.0g) infected with HRV or
IHNV by intraperitoneal injection.

Virus Challenged virus titer Fish Virus titer
Species (log TCIDs/Fish) No. Days p.i.*' condition (log TCIDs/g)

2 D>z 6.80
2 D =1.80
2 D 3.05
30 S*3 =1.80
30 S 2.55
30 2.30
30 3.80
30 3.30

HRV 4.00

00 =1 O U W

w v wm

6.80
5.80
6.30
6.30
3.55
3.30
3.30
3.55
3.80
5.55
3.55
3.05
3.55
3.80

IHNV 4.30

Nelie oL e IS I SV

b =
(NSRS '}

—
w
[ 2 B L o L T N~ LR SURE L R J)

gogogoguogoogoggoggogoooo

—
IS

*! p.. post-infection. *?, D:Died fish. *3, S:Survived fish.

% =

HRV = 2 223 2% E M SAKE L BE7 A VAEDTWES 55T L 7245, Table
120 F EDTURLZRRICHEA L 2= > A0 REKEHPN (0.2~18.2g) TIX 1R nHEkiE
T A NABYF—ENEE, AEKEOBMEFKICT AN ADKREEIERTT2HaA»R LN
7, ARENIR. 25 TLHEE7ANARY < (MIPTCID/giRE) 15 & RMFETEH80%
ERD, BMOREMATRTI 0L, BEVANLAREHMAR 1) TREL 2354, AKE
L BERIBEEDSLENL D 572, TTRAKNDOTANARIZAKES 7/ VAR L B
Fh(, KX LIBIRABCEEEZRL,

ZNEHIC HRV OB EEIRAKEICIPEINTEICVA LA ABEERICLVBEINSZ
EDEA LA o728, HRV ORBEHZFEL 7 7 F 74 L AICB L = V=228 L THEVWiR
FEME£RT ITHNV  HBRE L2 & 25, REETHRIBAKES. 0g0%4, HRVEB I U
[HNV ST, TN2TN40% B L r100%, BIKEE.5g# Tl HRV B L P THNV &R T
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Table 11. Result of virus isolation from rainbow trout (body weight 6.5g) infected with HRV or
THNYV by intraperitoneal injection.

Virus Challenged virus titer Fish Virus titer
Species (log TCIDso/Fish) No. Days p.i.*' condition (log TCIDso/g)
HRV 5.30 1 3 D+ 7.05
2 4 D 6.05
3 4 D 7.05
4 5 D 7.05
5 6 M*3 6.55
6 6 D 5.80
7 7 M 6.30
8 7 M 5.30
9 8 M 6.80
10 8 D 5.80
11 9 D 5.80
12 10 D 5.05
13 11 M 4.55
14 15 D 4.80
15 16 D 5.30
16 17 D 5.05
17 30 S <1.80
18 30 S =1.80
19 30 S =1.80
20 30 S =1.80
1 5 D 5.55
IHNV 5.85 5 5 D 5 55
3 6 D 6.30
4 6 D 5.80
5 6 M 6.05
6 8 M 5.55
7 16 M 4.30
8 30 S <=1.80
9 30 S <1.80
10 30 S =1.80

*1 p.i..post-infection. *?, D:Died fish. *3, M:Moribund fish. **, S:Survived fish.

FRNFNROUB L UT0% L - 72, 2N Z k75 HRV OFEBEIIAKEIE VLA IHNV &
DK, REHT & JHNV SITIZEEE S 2 ), HRV 3 IHNV ORRicEEDAKEIC L
LB ST WVEAO D B ETHEIIHE L 72, AMEND ef al. (1973) RfEH & (1989)
(3, THNV ZRICRARICERRL, 1FATRRBT 3HAIIFBTEIEL, 2FATIIRERL
NI EEBEL TS, —F, VHSV 3KE 6 ~ ScmDMAED 5B HY A4 X (250~ 300g)
OEBICE THEIFBEIN, BRT 2K A Xy RERHICRELEZ EFAMLNTW S
(BELLET 1965), L7245- T, 74 VAOWHWEMZ BEKENES HFFET 5 & HRV IZTHNV
ENLL LA VHSVICEWI A LA TH 6??‘6‘[&#3&“? n, S=v=20MANAL L
FTHRAICHL TH HRVICHT 5 BRERELHE L LBESGH DL EHEZ D,
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Table 12. Result of infectivity trails in different body weight of rainbow trout infected
with HRV or IHNV by intraperitoneal injection.

Viras Challenged Cumulative mortality
species virus titer. Body weight
D (log TCIDso/fish) 0.2¢ 0.5¢ 3.0g 6.5g 14.5g 18.2g
3.00 65%
(3.70) *
3.75~4.00 100%  55% = 40%
(4.45) (4.30) (3.52)
HRV 5.30 90% 8% 0%
(4.82) (4.48) (4.12)
6.00~6.30 100%  80%
(4.82) (5.04)
)
4.30 gg;
IHNV ) 70%
5.85 (5.04)

*Challenged virus titer/body weight, (logTCIDs/g).

=38 HRV ALESR- O v ROKRIEMRGE

B CIC HRV 2= U =2 o LT T A28 T 5 LRIV ERE2FE T2 & 21
Lz L7z, #Z CHRV BEMENRENBIREN L =V =220, ZDFE, 28, Bk
WHEPWMT A-0O0EBNMEL LT, M CALRERBRIZHEAL 2=V <2 25K
HRV B ORBHEENRET 217w, B 1IFICBIT 2 £ 7 A RAOKEME & LB
T2 & EH02, THNV Bif= o= 2 DRBUMZGE L L R L 72,

M B &

H#K B 5 & UHRER

REASGROBRICINE CATRERBRICHRAL 2=V 2209 b AKE6.5g8 LU
14.5g, 74 N ZHFER10PTCIDs/ B DR & NIz 4K E 14 . 5g, 7 4 L 2 HERER10%" TCIDs/
ROBBIUFNFNONMBEOMEMHMAL /2, £72 HRV & IHNV OWEMMIEG S #T 5
726512 THNV % 10> TCIDso/ B 5a3FE L 726 .5gfF N = P = X 3 L 72,

HRV B L O THNV ATRRMR = - A3 IESRS L 85t A, ERAZNREL, #
FEAB L OCEBRATIE L [ 5000 ROMS-222KEM 2 112 1 ~ 35 MEBEL TRBEEZ 4T - 72
DHLEBRICHRAL 2, HRAAIEE UL, TR, BB, B A, RE EE 2R
L SRR B AR AR ORI Vv 72,

RIIESEAERLE
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BREEL 2R AR KE L YY) L, Bhic AN FhoBEsmE L, 77 EKT1 ~2
HREIEEL 72, DV CHIEI TR FEIZREV 2T 7 4 > 7oy 72 ERL, 4 mizEgL 7
B~=txvr-24 2> (H-E) REAEKRZ BN LSS 2 H v T8 7,

& R

BER (&5

BB (Plate 11, Figs.52,53) & g L T, RIKE6.5gn#5EHA D B 7 M 44k 50
fEWICHIRNE, BRESEREEZME ) ZF L CEREI BRI N, ENEEPOEM0EC D
BLWimA RS 72 (Plate 11, Fig.54), ZORE%BIEE €I, WESBGEIC L 2 RE0D
T RMIEOBMBRIE - 2 0 AFICMERORELBRESNZ, L L, BROABI LSS
RME ERICIEBEE L ERRIBD N h o7, F 72RRELL . SgDBETIRT 4 VAR D
R b 2BRICRAOTRE MMM IC L AFEORBMEMIE» 2D 5N (Plate 11,
Fig.55).

THNV B = 2 = 2550 BB T2, HRV ByR AR, & mAGmemic o, B
M, BIRFOBTENELME I FL EFESBEEI NS, LIS NGNS O R ME -
B I3 ARIR A, ANk 24 L3S L 7z (Plate 11, Figs.56,57).

e

BHRER, #HL 23 HETH=v v ABWADTS I IFMBN LI R L WGBTS
P PR & @ L iR g s B S hie (Plate 12, Fig.60), $B3EL 72 M3y L, Wk
o BEEAL ) MERARE L Tk E R T, M0 ISMERons L Bas
ti7z (Plate 12, Fig.61),

IHNV BEYREDIHE T BN KIc S L 58Es L odmic L 2 mMEs» 30 5 h,
HRV 8HERE & 12 ITTERR 2 MR B 2 Lz (Plate 12, Figs.62,63).

R :

HRV BREED = 2 = ZIFAOMB T3 7 4 L 280818 5 H IR O MR ERIC 38T L 72
Wiz, FLEIRSEEIRS & UF ORBOTMMIC IR % 1 O BEESE B S N, s
BT E L TamE LT 72 (Plate 13, Figs.66,67), ¥ 72, MBI LEHIC Kok
B, RIEER LM MBS/ BEI N2 25, BIENTH ) S BREBFEIZIZD L 17
ot L L, HTICELIEBHELWT IR HM-CHIEERITEL < 20, %Y
(fIkE6.5g5 L 15 14.5g, BRI TCIDo/ROBTENENTHHB L U9 HELIK) i
SEC L 2R B TII MBS RO BEEIC N THO»E L C EHEREO ikt 2
L, SHEROULAE L BE S 17: (Plate 13, Figs.68,69). #KE14.5g, #REE105% TCIDx:/B
DET b EAY BRI S 20 M RPHFEIL B 6 172 2%, MBROEIIBE I ik d - 12,

—%, THNV RBE9R A B T2 R8I0 BIR T C £ TORERICE W TN K
R STRER R OBNE, MR AN HIEE L BT o L BRSO BIIR, AR O MR
BRFCEMABE S /275, HRV BB ADHBRNIC RO N LRk * 2T 51350
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L\ b3 g8 & e - 72 (Plate 13, Figs.70,71),
B

HRV RO = 2 2F AN FRIIFECICE LB HEDE VI L D IREEREI R -
Tiz, BEER T AV ABEEREICEFR LT <, 74 VAEREE BN RIS T L 2 EEici
SE LR EIIR D LN h » 72 (Plate 14, Figs.74,75), L#*L, fMKEG6.5g8 & 414.5g (3%
HE10°" TCID:w/B) D 2T ENEFN 6 HAB L9 HEIZFET L 728K FF s fkH12 358
Srag7e Hifn & HFFIIRSCIF B AR D —EBIC FE ML A3 S 47z, LIESECICE L BB H Iz 51z
ONTHMDESEH»EHL &), HB%E (BIKRE6.5gk L 1U514.5g, BHEE10-"TCIDw/ B
DETENZNIIHESB L U128 HLURE) 12300 L 22K TP O ZINcE L i r gl
RN, MBI R SDEE IR 2 4 ) MBI E RS S5z, R mERA
EOFMIETIE BRI & 2 REEAIMET L, AEKROBEE 7 B & 1 5 M8 Myt &
BRI N, EICEBAMICIIHEEOSBMARR Y 2 s N Ao ME S TREI N
(Plate 14, Figs.76,77), —7, faifk&E14.5g (HEMERI10°YTCID:/R) OB TILFETRIZ B
ol (BRELERRBAD N L h - T2,

[ONV BEfE#HO = Y < 2RATiE, FETREMICEFEL CHBEROEIIcE L Wil s/ 5
, KIERROBEME % ) MIISORMBEFHEHE 1B L7z (Plate 14, Figs.78,79), 29
THNV B o WA RE I B ICSE T LU 72 HRV BERAOMEMBET S IZIZR L T
bz,

R

HRV B Tl & THORAICH RIICIERE, BERKICR S N 2 RUBNOEMMNE T
B UHmAEEI Nz, HEETLEROETIC S MRS F D MESTOMm, 5%k
LTz, 72— mEEEHRER LM Ic MR BREGEIrBEI NG, FiceToRAaT
FHEENROGHAPOEBRAAL L UFHNOEKE THRO WM HETH - 72 (Plate 15,
Figs.82,83).

[HNV BmA TR BB SRk i85 2 17205, HRV BEBRR A L i L 723546, |
mA»P w238 5% WHEDLH - 72 (Plate 15, Figs.84,85),

P

ERR T3 & C OB TEST I S SRR B o) B MU R B o iR 2 & D e )
BIEHRRD L iz, IR O TERIEWE % & O W AR B RIS R 58K IR
B I hih - 72 (Plate 16, Figs.88,89),

F 72, THNV B9 AN KR TH HRV BR A L FARIC — 0 s kAR e BRI A% 1B %
5 EEsr BRI N, L L, HBeRcIZElE LB 5 el » 72 (Plate 16,
Figs.90,91),

BE -

HRV B A TIRAKES 7 4 L 2BHRICEREL (BZ L 2efARoBEoMERES

FE, FEEETMAR BB L L ICHFELEMITEAS L LLh - 72 (Plate 17, Figs.94,95).
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—7, IHNV BB E OB EIC I3 T ESCEERB R o o o o i SR T 12 A% 1,
KEHAEE % 4 5 MIBRIESED B S 72 (Plate 17, Figs.96,97), 5B LR Ci3—E ol Tk
Mk &b B R O N2, B, BTREELEREBDLNh -2, T 2HEE,
R OEMMOEFICTM - BiLZBES A -7,

z %

HIEi T HRV O ATRRRABRICHRAL 2= =22 %I, $T20REEGBEEZ S 20
AMRBR & WBRETT 5 s, AREB LT N ZAEERNRY - 2B AICREMRE L
BbonsEhzsBiL 1,

=R ATRECOMBTARKEL L 74 W ABEEICEIERL { B—oREMkia s 5L
2o Tabb, BROEMAMS TIIMBME MMESEEEL4) B L WEBIE L B0 T Y
Ly, B M Cldd.GBIIR, RENR, TR &4 ) S L RIRIEIE s, &
ST, fRCEBEARTREMALENE L WAL BEIN, ©l, MEEFBT
HBMERICE T L 2HETEE7A N ABNRL 3 2HTEVWYFRED SN, BEEDD
TOHTIIRRICHEBNSEIC R SF L ZF L HNSBEES N, RGPS v
I & A% BHE % 4 O MBI AGR S iz, ZHUSH L T, BREERD SBT3 HEIHSII25E
TLABEEKICEW T RHNFETARMBKICBBOFEE L KM RSN T, FROFELEDH L
Naholz, ZOZLIZBEREI DL WEE, —ve2 TR mIC & ) 3EICE 3 5k
AR, BEOMERESH BN OB IR ICEITL, BRI EELREL > T
Hbnynr#xnsg,

2O HRV B = 2 = A OWBEMBENAT R % B HRV Bt 5 £ ORBMKIEG - Lk
L7236, miffE s oI B oo s mARRC AOBME, bk, BILE v o BsBITR 5 B
FEAERE L Vil s S BRI L W 2 ) BSE BB S 1, BK - YT HRV
DELEREETH 5 WM IR N7z, 3 2 ARAIBEHER I MO TEMIC & 2 KEREM
MED R MABEES 1, ZH 6 DBR, MBS & U5 ORERHES S HRV B 0 F 70 551
ThdEEZLNE, L, FRTREREZ ACRBEFED LN T = U= 2 CIITEL BN
BL U2 L N AR LIREN R L e WEAYGEL, BETIEE 7 2 THEI N E

Table 13. Summary of comparative histopathology of HRV and IHNV infected rainbow trout.

. Organ
Virus - - - -
Ant.Kidney Kidney Spleen Liver Muscle Pancreas Intestine
Necrosis ~ Necrosis  Necrosis  Normal Hemorrhage (Necrosis) Normal
HRV  Hemorrhage Hemorrhage Hemorrhage Necrosis
Hemorrhage
Necrosis Necrosis Necrosis Necrosis {Hemorrhage) (Necrosis) Necrosis
IHNV Hemorrhage Hemorrhage

() Not remarkable.
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L Z A5 7 A AN BT BT

A== ZTIXEED LN L » 2 HHTE THEL Tz,

KICATREGz & 2 HRV Bift= U2 20w B HE 2 [HNV B =<2 0 L b
B L7 (Table 13), Mi7 { /L 2 BFERE O B TEII Z N TN80% L T0% L I1TITHL (, BHE
FEUERMR L HED A —7 %R L7 (Fig. 7). IHNV & =2 < 2 OB E R Tl
HRV Bfefa b, & MAKOSEE 50 s i, REELEOMBBERS L B 2D 5
N, B CIEENSEKIC RARENEEES L O, OBIRSCREIR, FABOZITE
WD FEETH -7, 26 IHNV BEMOKFEMLLIE HRV BRA EBUL T 297,
[HNV BA TR ER - oM, HEoOSKERA8EE Cld e <, FRTIIREMIZETL
7 ER % SR EEMORE 24 ) BRI »BEE Nz, S LICBE TIIRE
THEAMBREERT O > IR NI BB, BE R MBS RO S
B HRV EEDMBE - B > T2, T4 bbb, HRV & THNV RYE 2 WB & O
HHLUBTBEEEDHETHENL T3 L 09, $IZYASUTAKE (1970) 12 & D THNV A
A TH D EMESNIHBEETORKE & F 2 605880 BRI RN
»* HRV B TiREE I YT, HRV & IHNV Bif= o< 2 IWRBEMKEOm A 5 L HERC
XAl 52 LT E 72 (OSEKO ef @f.1990), THNV 8 L ¥ VHSV BRPFENFETER & L TH
AL AREREP O BN BFNOEMIZ & 2 ERH#E 2 51, ELGER and HENTSCHELL (1983)
i3 VHSV B 72 = o = 20 BROARERMK L EHIC & D BEL, SREEDOEMMEEEC
KB TESF T ORIBEAIR (GN) OhE 2D, Thr' = v ADORBEEFH % E b,
FEROICFECICELE L EHEL Twb, 512 ELGER ef al. (1986) 13 7 DRIz AT B =
BENOKGITRIC L HIREREH L Vo 2KELZ BT, -REPOEREOEHLBEEL,
CONHETHETEIREEEIZREL T3, L Lads, HRV k=< 2 Tlid, RMIFI2IL
U EDLNT, B/MEORZEL T Wil L 7 ARAIZ L = 2= R L ERR L AT
BEOKEZGERITZ 25, HRV BBEANFETER & L T RIKEDERIC L 2 7E
JEFEOBAEREEL Vb, VANZADFELHBAMES L EZ L5 FROENHAGOIREE
e, RFHEMIME DI & 2 MEBREESGETH B LE2 5,

BIME InvitrobLUin vivo IZHEITHHRVD
BRAFHE T T ETES

Hi# % Tic HRV & A 0w B4 THNV B L U VHSV S UL 28 E2RT2 &
A LI Lz, 2T HRV OEMBHIC B 2 BAER M EEWC > T 7 7 F
AN EDREZRLPIZT B 2HBTHMSBHEE 21T, P TEERNICBT 5 HRV O
FEARIZ DWW TR 21T 72,

AETIETE LEICHE V- COEERIBE AV in vitro T HRV Bl 2 88, HRV D
FATE GRS & HINSIC B S 5 HRV OBz DWW TEEL ¢, IHNV, PFRV, EVA, EVEX
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DATED 7 4 N ZDEHERAE & WERS L 72, KW TE 2H T3 in vitro TOHMRICET X,
BEETCHRRELZE I AWAE LRSS | §ic ATRRRBICHRL 2= =2 8
%= HRV OREMEE Th 2 BRTOMIBRS & OMIEOE % in vivo TEEEL 72,

F1HEH InvitroIZH T3 HRV DIEFESE

A £ CORBEMBEAREE RS 5 HRV B 3 B o & mALR, oM mErE
B BHELEASERITIEIALSL L U572, HRV OREAKN TOMMENVE &
UGB 2 BE T 510k b, T HRV 23 LORBIRIET 7 F 74 L RITHRL VBT
#4575 RTG- 2+ L, in vitro I2 B 3 HRV O¥HEBRESE & O HRV EMfan
BELEILEBEANAIERE 7 7 F 74 L ZIHNV, PFRV, EVA, EVEX m4jElg & HERE
L7z,

Mo F &

HEE AR

BEERMI S L€, =V ADLFEBERD RTG- 2 Mg % A 72, ML ERE2. Semd G
EH772AF v 7 7v—F (FE) TMEM,, Triskii % Ay, 15°C 24Rp RIS R ERIC
e L 72,
Rz

HRV 12198441 RER T O E 7 A b 578 L 728401-Hbk %, B OAREZ 7
FoAnz2E L CREFESARARFHFOB. J. HILLE T L D45 %% 2 IHNV-H# B &£
U EVA, ERKEKRFOKBEREL L )45 220072 EVEX, & 5 IC{ABEE L KEM 7/ o
P. DE KINKELINTE L & ) 45 #51} 72 PFRV D 4R E AL /2. ZA LA T A LA
i3, HHT2E T-80CITRFL 72
HREERPOVANABDRAE

RTG- 2 #ICm.o.i. 22 %2 L RETANAEFERL, 1HORELT- 2%
Hanks # CH# L, Fooimzmz TEEL, 2B SICEBBOEE7A VAR ZHE
L7z BT 4 VAN RTG- 2 fila s Bz Bko~wA 7a s -7V — ik
D #lZE L TCIDse/ml & LTl 72,
BERGBHER

WEEBRDTANABZHEL MBI ST 74 0b - I —NATNLTE FIREET4TCI12
B DRI EE 24T - 72, ZH 6 OB ) 2> R Y 2= CTHHIL T3000r.p.m. T105 & L
L7zt LEWRZET 2220 — MEEHBR T2 RIEGHEEZITV0.4% 4 23y 7R T4TC 2
WA EE L 72, BEERTHY 20 v — FRIERT 3 EERGEETIT, LMERTE T~
FHEZ Lehi- TBKL, = RBHR LT, BN 2ERL 72, fRERL 72903 ARER
7 Z=—), MERHT2ERAE L ETEMSE OH-T000% HWISkv TEEZEL 12,
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Fig. 8. Hourly trend of virus titers in cultured fluid on the RTG- 2 cells infected with HRV,
IHNV, PFRV, EVA and EVEX, respectively.
®—©@ HRV. O—0O ! IHNV. lB—H# ' PFRYV,
A—A I EVA. A—A [ EVEX.
FeREEHMER
BIEAEMERICHV &7 4 VAREHBEO T K BEEE 7 e v 7% 1 ymicEYL, 2
FTARTTAEYE, 1B M4 T0n—, 1 %K T7EF )7 LKEHETE0CIChEL %
5 5L o, HmEAkEL, TToRRL 2%, BALREBSE AT 72,

fi& F

PR RPN 1 L X BOREEEL

7 AR B L 2 IEOREER T O 7 4 )V ARBORRE{LEFig. 81T L. VA
2 HAE % 10REM B £ Tid HRV, IHNV, PFRV, EVA, EVEX & b2 7 4 L 2 ERMfI3 1313
10°~10°TCIDso/m/ E MLl 2573 U 725, 7 4 L2 BekE4%12~ BRI HIC AT TR T A LR &
LAB e BRI maBE R N, 1288 B LIKE24EE M B £ T HRV TI310°%~10°%
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TCIDso/m{, EVA Ti310°%~10%* TCIDs/ml, EVEX Ti310°%~10%* TCIDso/mi %R L 72,
[HNV & PFRV TIZ14EHI B LI TO @AM L T &, 2465 B2 L MEIZ THNV B LU
PFRV T# 1 £110°%%5 & 1°10°° TCIDso/mliziE L 72,

VA R RGFRII D ISR

R 72 &7 4 LRI L B4 CPE #Plate 18, Figs.98~103i2/RL 7z RTG- 2 #ifaid
WM CRERT CHER 2T (Plate 18, Fig.98) 7%, HRV B§4£22k¢ M B, IHNV
TIE20RE B H i —EBnMMIC B TRED M L TEARILL, MIDFEL RS, LB 2R
L, A P> 7a—ict 2 MIENREEIET L7 (Plate 18, Figs.99, 100). PFRV T
12208 H o8B & HIIED I AL EE S 2, L L, MREoRakicizE»RLN
%t/ - 72 (Plate 18, Fig.101), EVEA, EVEX T3 1685 [H B i #ila 28 LBk L 2R L 72,
COBRKMI IR EL, £ OERLEMKYHE T2 2 T2 (Plate 18,
Figs.102,103), W7 4 LA THEE{LZ R THRIZRFMOREICHE > THINL, 24K
B TidiZ s A X ORI EREERL 72,

RTG- 2 $ERRIC & (T2 7 1 L R DREFER
HRV :

HRV ###E 72 RTG 2 MO ESEZICIZ 7 A V2 BFE% 6 BB F TEMBOMIL L b
NTELEBES b - 72, SEMBICHESKROBFREIKL ko 2hf, FRICET
FBENBKEZ0.3~04ymD I Fa> F) T EEZ LN MAEE 2 3BEMAEOEEY»E
#E N7 (Plate19, Fig.104), 37:, $iMEORE H—HIcETHE O LRIE  REREE
YO MBS BE I sz, A W ZAEERI0ERM B L SEMH LI ZERTH - 7228, 128
EIz % 2 & —ERoMIBoMLE oo T A LAk T MFEI»RBH H 7z, 126 B L
Blz7e B & 2O 7 A N ADRFERI KRS OMBOMMERRIC Ko, ML 77
Fer 4 NABDRERTH HFAMAZ L2 KE 380X 180nmD 7 4 VAR FABREI N
(Plate 19, Fig.105)., 74 )V A#EMESE, BEIEDICONEL VT 4 LADHRFBRIBES
H, MEEBICHEBL CWa 7 4 VARSI 72, 727 4 VABRERI2NH A L 25EY
DEF»S L, T4 NVADHEIED LN, T OZFREE YT 128 ~ 24 B O MR
FE i S BLL (Plate 19, Figs.106,107), 22t B T % E» uBn& < RERIC I3 580]s
O REE R - Tz, FORRPAREIRUMEAOKRI A 1 xmTREL. 8em & FFFITK
X 7oK % 12 U O EEN0.6pmOERH (Plate 20, Fig.108), ME#0.4umTREH 1 ymDiE
Hody o (Plate 20, Fig.109), ME#80nm T 2#0.8umD#ARD L o, MBI VK TR S
753 umEFEEIZE VL D (Plate 20, Fig.110) S8z Th o712, 1T L A EDOREYDEKEICIZ
2L D74 NAKFOWRFENED LNz, BEREEREL T 2MI8TIZ 7 4 L 2RFOHFR
M cEkE L TR NS, MBI B 2REnkE RicERL TRLN,
IV D L e o 72, 22~24B# 0 RTG- 2 Ml TidAEAIER L, MREAHEH
L MBS Y RE L T2 0, M UG L IR OB FHEEL S % D Mo
BT 2 L9 AZELWERSRLNL, BT T 2RO KRESPEM L 2MiB0M, 561
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HMiaN ORIz L £ D7 4 AR THEEEI N (Plate 20, Fig.111),
IHNV :

IHNVES: RTG- 2 Ml Ti2 HRV B/l & F8, 8 #:MB £ TiaBoofMie & i L €
Fizo b5 -7z, 100EMEICZ 2 L HIENEFEEH,»ZEL (ETL, #icER
BETFRATECRTY, SERNCEFEEORENE VI 2> F)TEEZ LN AHEEW
BB S N7z, THNV BEEMAIE HRV B & L TS 5 ICHBBENEFRENIKT
L, #lE BRI FH7EIC % > 72 (Plate 21, Fig.112), IHNV ki-F 3 1258 H & ) H
FEEHSBIEEZ NEED, KEBDT 4 VAR FOHFEIIMIEE ECHBCBES N, KE3EH
80X 160~180nmT& » 72 (Plate 21, Figs. 113,114), %7, 128 H LAEIc HRV ke &
HE L TRDTHTIZH - 725" HRV TEHESI - ZEY X B L 2R R REEwr &
BEN, THOEREICIZT 4 VAR TFOREIBRE N7 (Plate 21, Fig.115). L2 L, KD
EEWIEES LNk - 72, 2085 B 3 & HRV ¢ ARG ETEENS HRE
iz % DR EFEFOREALL 2R BRI N,

PFRY :

PFRV BRI L 7 4 V2 HRER10BEM B £ CREBREMRIZ A L0ELL RO LN L
o fedt, 12BBIC 5 EHREEIC Y 4 LV ADOHFEGIBEINED 2, T4 NZRTD
K& S 2H60~80x130~150nmTH - 7z (Plate 22, Figs.116,117), BE I iz 7 4 L AKLITF
DI A EREEBOEFIEL, 74 VADINREEDL L NI ELBHBRICBSE T2 LT
WEETH - 72, M X HRV % [HNV TEBZEIN R HERENETFREMMETREREL 72
Ihar P THOBERRO LN -7z, Tz, 128/ B O REAIIE Tl MR R T IR
AHOFRPLEREE D BE I Nz, FROBEWIIHENTE 2 BEE40~5nmOHE T, AR
P pmIEF TR, PRTEFEEOEH LR - Tz (Plate 22, Fig.118), #RfEE
WIIRAD L D TIR26TIM, B X600nmH K E 2 /R L, FREBEY L FRICHhETETRED
Bk o T2 (Plate 22, Fig.119), %72, Bl MBREI3 —58ic B/ & ik
RL Tz, 208 HiC i HRV BRI CR S 72k L 72 M0l & Esk o MRBg o glgt &
iz,

EVA :

EVA B cid 74 L 2 EER10EME 2 CirEbr@BoH o T, 74 VA TFOHF
By BERENLERRBMBO 7 A L2 L ERRICTY 4 L AR %I128MH T - 72 (Plate 23,
Figs.120,121), Z OBEOMBE Y@M 3 } 2> F Y Ticid, PFRV BReHERE & Rt &1t
BRLOND 572, 74 VADOBFRIMBED A THEX 1, HRV TR L L7- Y=< PFRV
TEEINTZER, BREEYIBRO LN -2, B, T4 NZRFHRE Z3H55X160
~180nmT& - 7=,

EVEX :

EVEX Bl T Lo 7 4 L2 & MEEI0B R B £ &bz s i, 1200 B i) T

K E 2 H60X160~180nmD 7 4 L 2R D MFEIBE X /2 (Plate 24, Fig.122), #lg&E
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etttz PFRV, EVA Bfifa & H U < B33 5 e h - 72, 72120518 Bic M &
Hiz PFRV TEZ I N2 0 LA TE6S~80nm, B31.5umiI X DREZDERE 2348
WG BRI N7z (Plate 24, Fig.123), L# L, HRV Bl CBRE S iz k) Tk
WHEEWIIZED LN b -T2, 7 AL A ERTRI6EER H 5 & BRIAL L 72 M A 38 & Mgk
BTz, ZOHAL L 2B OB FREIEG WIS b2 F)THEFLCBELT,
WERIZIZ & { DZERPBE S 7z (Plate 24, Fig.124), 24B5f %2 285 5 BRI L L AL 72
MiEs % BEI N, MRANOZERPEI L MR LS L 2oz %7 4 VAR
FrEg I ns: (Plate 24,Fig.125),

= =3

AEMEER L 72 HRV, [HNV, PFRV, EVA 8 X WFEVEX (21 L M 0OERIAL % 55 &
FTHCPE#RBAL20°& 74 NV ARBMBEOU N 2 REBELZE 25, HRV, THNV,
PFRV Ti320~22KfH H, EVA, EVEX TIZ16K:R H 2 5 Mgk b @gZ 3 ns, /2
HRV, IHNV, PFRV Tl AAL & ettt DT, EVA, EVEX Tk & 2288 - B
FORE DT BRI N FOMELH S SN, —F, BEEROK R Table 14 i
F X 7:, BARONIET ef al. (1982) i VHSV %2 B 347 RTG- 2 Ml CRIBOBE 21T
W, AL 2B 8 KR B IS MU P BRI MR R O R L D ARRR 0 22, 128FR B
ICERCREAMERGE L CETEENEW Y > ZIEEY B L CHIREERT I Rk A L R

Table 14. Comparative electron microscopical characteristics of morphological changes on RTG
-2 cells infected with different fish rhabdovirus, HRV, IHNV, PFR, EVA and EVEX.

Character
Virus
8 —10 hr. P.I.* 12 hr. P.I. 12—24 hr. P.I1.
HRV Lower electron-dense Budding of viral Club-like, cord-like
of cytoplasm particles protuberance
Degeneration of mitochondria (80 180nm)
IHNV  Lower electron-dense Budding of viral Club-like protuberance
of cytoplasm particles
Degeneration of mitochondria (80 160~180nm)
PFRV Budding of viral Rod-like, bubble-like
_ particles structure
(60~80x130~150nm)
EVA Budding of viral —
— particles
(55X 160~ 180nm)
EVEX Budding of viral Rod-like, bubble-like
- particles structure

(60 X 160~ 180nm)

*! post infection.
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T 2T T4 N ADRRYSEEICB T 25

Foxr~No— 7S (empty virus envelopes) #BEL Tvwb, 274 L AKRTOHIF
132485 H 5 5 ¢, FEHRIFH A X257 X165nmTHh » 72 Lk~ T3,

AETHEL2HERB L VHSV ICBT 2% (BARONI ef @/.1982) I2ETEEZE T LR
BB T DL, 2T7ANLAORBRIZE7 A LR L LICL2RB BRI TH - 72, VHSV T
I3 BARONI et af. (1982) #"24B:fH & L Cv» 3 %%, DE KINKELIN and Scyerrer (1970) 1311
R HICHF2BEL Tvd, mo.i. 2 1~2 & L2, BET 7 F7 A4 3128 B #l
AR Y B2 51D, B CRLMBOBILS £ UROEABE S 1172 BRI
b HE\V EVA, EVEX TUL 168 HLUMETH D, 74 W2 DEHEITEIAOREE{L L Y BiiIcEL
T LI EWHLEP LT STz, TBBEEINTTANAKTII PFRV 2B, 7402 ¢
L, #760~80X160~180nm (PFRV i3% &130~150nm) BENKE X T, A4 T 4 TRBOE
R (ZWILLENBERG ef al. 1965, DARLINGTON ef al. 1972, FiJaN 1972, DE KINKELIN ef al.
1973, COHEN and LENOIR 1974, OLBERDING and FrRosT 1975, SANO 1976, SANO et al. 1977)
E—&L 7,

DEWETANZRKAFHSHFT BEEOMIBNNZE(LIZ HRV, THNV T8 ~ 108 B 12 Mg
DETEEIMETL I P2y P TICEEI» BRI N0 PFR, EVA, EVEX TIZEMHIZES
& ¥, Lyssavirus BICRALELEF 2 Lz, —7F, BARONI ef al.(1982), ZWILLENBERG
et al.(1965), DE KINKELIN and SCHERRER (1970) &3 VHSV THEROREES L7y > 7K
BEHFEREL, INOTVTANAERICEST5Z L2ERHL W5, L L, AETHRE
L7274 W Z BRI S ORBEWII BRI N - 72,

7 A NZOHFERIZIZ PFRV BL P EVEX TETEEOSVWE THI L P ENERS
T UOSREEE BRI N, BIOL 2SI VHSY T BARONI ef al. (1982) 2 &k DEE
BN, T RO—TDANEDTA NARNTEENTWS, L72H-> T, PFRV X FEVEX
TRLENIZZINLDOBEWL BOTVANATH D LEFEZ LNLED, 5% LICHET 5 LEY
HLLnERbNE, —4, HRV B L F IHNV BRI HENEFEELE { NI
HEMEREE 2 B O RERKOBEY» HIAEER BRI NZORAEICE D74 V2R TOH
/BRI NS, 2 HRV BYSIR CHEEIC R 6 Nz Z 0B REEWIZ THNV T <
HTHYN, BOTANZATRIRLNT VHASV I L HEBIDw 2 &4 5 HRV IS b
DE#Ez b, HRV XU Rhabdovirus Ft Lyssavirus BOIERIE 7 4 L 2 (rabies virus)
FHIBREWNE R 7)) MR Y o HIMREORE L/ AKEEET 5 (MaTumoTo 1962,
MATUMOTO et al.1974) Z & #8156 41, HRV BQHilE CHRE S st i E i Mba ki
HICEREN I NEEPETMICE DTANZRTOBEIFRLNDEZ L b, 27U/
RO—FETH 5 AREIRE I N7z, T RBFERERE 7 4 L ADBENC Sk BB R hk
Biok b2 7 AMEOB AT LT 5 (CooNs and KAPLAN 1950) Z & 206, Z 08
k' HRV OBE 2K R T & 2[RRI oY, ZoMICEL TS HEomatis
Thb,
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®2AE  In vivo (25T B HRV DENES

AEiTiZ HRV ORERMER T ORI S & AR 2 BT 5 s, BT HEY
DEBELZBETH L ENE LTRBR T CHRAREL 2 7 4 B L PATHIC HRV IR
REENZVCANBROEREBRE LT U 12,

M F &

i b & UHRES

19884F 3 I BB R AKERBRBN CHEFICHAREL 2t 7 A HAIRB L URIETAL
R BRI R L o R ELS 2gn = U e R IR L 72,

B L T AR, RESBEINLE, BEHIHAEL TEREAHHLL, L=V
BT 3E L DR TRERR—&ETT7A N AERE LT, HEERLVEH1IRESH
Ml (REOBEINGEHZ2HENA1H2E), 3BT O] EIFMS-222 THEHMEERZ
L, WAL EBEARBOERICBRRALZ, b8, ALRBELAL=U XD TREE
X RRED T 4 L A REYE 0 JI5E % 4T 7 - 72,

BEAEARDIER

R L EREIEIL, 571 VA - ZAF— LT ATk FIRART4C 8 REATEE %
v, 0.IMA 22 L — MEBRT2EMHL, ROT1%A A3y 7EBRTA4C 2 BH%EZE L
7. BEgREEE TS EBEL, 50, 70, 80, 90, 95% x5 2 — T 0 CLo4r§ DIEKIE,
AL, E512100% L8 / — L TISARTD 3 EBAL 72, 2w TE#RFIQY-1 (k) T30
2, TR K (Epok812, iiftt) & QY-1 0BEAR (=R QY-1=1:3,1:.1,
30 1) THEX 2R OB 2 8, BRI KU@iRicgEl 2, =R #IRI60CT
BRI L ST 7 ey 2L, PAFT I 70 b—ATHYLIE BEERYI=L, 71
BRSA T B Y 24T\ H LR E T EEMSEH-7000% A\ 75kv TEBIZE L 72,

] R

HAREL S X DB G

EBAEARR DT 4 V2R TF %2 BT 2 LI3FEFICHETH - 7225, AL 72 3MEkKT 2 @
R B BEARLAE P 325 I ALK ) A A R o> Ml R B R T e R EE L T S M HRIT K & 24980 X 180
nmAOFIEE D7 4 L 2R F-HEBEEE Nz (Plate 25, Figs.126~129), LA L7Z%uh's, BES
N7 4 MR TF ORI RERES L (B, F72 HRV BYUC & 2R RoBEEH £ o
HRakE s X HBCIXAN L CRWIET Z EHEETH - 72,
AIBRZ o7 2NBIEK

F FHRAOBKNT 4 VA RS Table 15 1R L 72, BEBRICHRAL 2=V =ATiE7 A4
N ZERER 2 HHD S RESR L A, 2.50 HIZEY) LiF7z 3 Bldv: 315 10° TCIDs/gkh
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Table 15. Virus infectivity of the rainbow trout employed for ultrastructural
observation, infected with HRV (dose: 10%**TCIDsi/fish) by intraperitoneal

injection.

Fish No. Days post infection Virus titer (log TCIDso/g)
1 3.80
2 1 4.05
3 5.80
4 3.80
5 2 5.55
6 4.30
7 5.05
8 2.5 6.80
9 5.30
10 5.05
11 3 2.80
12 5.30

13 4.80
14 4 3.55
15 5.05
16 =1.80
17 5 4.55

& HEEGE N T 4 L BRI 2R L 72,

TANZABEE 1 BE» L5 BH 2 COLBENOBRE HRICERBZ 2T 4> 724, 74
NAERE L, 2 H BOBRRAOTRMAGOMIII R 2 i L CRIcEiZRL 0T, 7 4
NZRT LD SN - 1o BIEN T 4 )L 2 BERGeAli o S W iz R L 722.5H HOM@EK T
33RF 2R, 3HHNEKRTIR 3BT 1 BOE MM T A L ADOHFEIRD LNz, R
I22.5H HORERN 7 4 )L ZEGATAT105% TCIDs/g & Fx b B - ZfAER TIZE{ D7 4 LR
WEFrBREI Nz, 74 020 HFGRITMBMBESE Logidk@EwnRE (Plate 26,
Figs.130,131: Piate 27, Figs.132~135) Ic & 5 #1172, 74 L ZhFI3 K E 2480 X 180nm g
MR IR Twidy, RTOBERBOBRERBH T3k -7, A L2EM%4, 5HE
TIZEEFERRE D E L {, TANVAR TR TE L h -7z,

% £

HRREEL 7 4B L UCATBR= V=2 T3, HTENESETH RO E T M8
Mo B R i 4 VAR TFORIFEI R 2 N, HRV LS MBI HEHEEH Th L Z &
HEEE,»LLHEL E ko7, £ HRVIZE 7 4B == 2 BRAD T AR T
FREETLII LN (, BEINLT7A NIRRT LHEORIFIGRIF TR 2h - 72, Ml
RIS HIE L THET 294 705 7 F 74 LRIZERN TREEREERNICHEET 28R
rnEBEFIC, BHELSVEFEZ LN, KTOREIHE 7 A L T REIMERN TR
AR TIZ LW ERHEEINS, ALABKEZ 774 V2 THB IHNV B LU
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VHSV @ in vivo T 4 L 2R FOEE Tld AMEND and CHAMBERS (1970) #* THNV # A
TR R X W AT, MK, BrE B FROBEBZ LT, HEOEN
MR B L OB BT S & O RSO O AERE P I K B 290X 158nm DB L 7 A L
ARTF % SHEE T b, —J VHSV Tid OzEL and SCHWANZ-PFITZNER (1975) #° B8RS
FAB L UATRREEOBR, BRSEOEHBR 2T >0 7/ VAKRTERETLI LN
WRTELD -7 EWEL T b, 72 AMLACHER ef al. (1980) i3 =Y < RiZ VHSV # AL
B, gL WEKRKERLRAIROBROBHBRE 21T -2 25 2RIZIIKRE S5
~68X166~216nmN ™7 f V2R FHBEINTA, K S Bz ihifkgic iy 74 Ad
BEPHAEINTWRL00, TANARTFRIBEINLr - L HEL TWE, 206D
o, HRV 8573 VHSV L RS THNV 2l TREBE R EBVwL o L I N,

L# L, HRV AR = U= 2 0B ¢idd& mALg o MEMis o M ICHTEiO in vitro
7 HRV B RTG- 2 MilnBEIcBWTRLN2 k) b RERNBEYIEEIN, £D
EEIZIZ 4 VAR TORFEGEIES S NIz, Ok RkEEYE [HNV 2 VHSV Tl
HEHH 7%  HRV B OBEY TH 5 2 LRSS iz,

BNVE HRV ORISR DIRES

HiZE 2 HRVIRE Z 2B U= U= 2oL THlWIREEE2 AL, %L 7 AEMED
B LTy - e AEBIC BT HRV DERICHESTICBET 2 LEDH B Z L HRKES
nir,

Liarl, A4 NAMERICEL C3RRENLEEES T, RIRRORIER L%, FiRici
LELPEBTVERICH D, AERET 7 FIALADR#ERRE L UL, SHEADET AR
% FET 2 FH3 (AMEND 1970) #i2 L, 7 75~ DB% (AMEND 1976, FRYNER ef a/.1976,
FEH 21989) Al (HASOBE and SANEYOSHI 1985a, b, A4S 51987) DREIFNHF
PBENTVE, 7 7F Bl T3 IHNV OB#LET 7 F > 0B%Es L U2 oA 8kl
F57, ZOBEHLHLNTVD L DD (FRYER ef al. 1976, AMEND 1976, 8 H £1989), Bi%
CET B M, MAENOELSUREREN LKERNE S HERICIE FCHENRIN T
%, —%, BEAEOTEGICHE L Tk IHN O3F4&, 18~207C L KiRH&E < & 512 D1ETED
WA B2k, 72 VHS Tl BREEROKED ERAISCHETH Y, ALRERR TR
BEAREFECIIEAKAN T A NZOREHNBE L CENHITHZ EHFIFRESN
(GUITTINO 1965, AMEND 1970, J RGENSEN 1982, CASTRIC and DE KINKELIN 1984), KiRi
HOEMEDTREI N TV 5, 272, BERIHIRNTrOE(HVLN T2 HEKIENE R
ERya—FEick)EEL, FOBRTANRT ) —DERETTHET 2H0 5 ZEEAR
T#" (AMEND and PAscHO 1972, MULKAHY 1983, A#f51989), HE T HiK» 2 — FAl
Ay HHI—F 1% ick 200H (50ppm 159) »—MENAT b &L T
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Wb, FreEAks (1986) EMMRIBENC £ 2 7 A LV ATRTELRIR 2 50 L, THNV Bk
DENFBREIZ L 2AFELB L URLBERKEACE = 20EFH2HEL T3
(YOSHIMIZU et al. 1990),

& ZAHTHIES Tic HRV o BARER TR EER T O 2 BI04, Kikid 6 ~18C, dbigE
DAL 2 ~12C, FLBFENEBRTOFTH 8 ~16C LT LAKIENISCHiZE TCEATAE
BB T 2R A LN, HRV BERECKEBIRE LB RIZL TW5B Z L REE
Nz, FZTCABHTIRETHE 1H TAREFISEC L 2 HRVEBRED FHELHLT 5720
HRV DAL RIZTTKIBOZEC OV TR L, B 2H TIIAFRE, BB LU0HEHD
HRV E#BH L% & N S0~ 4 L 2GRk ko 2 BigL, SMRE LI UE
HEHA O HRV NRLIR 2 RE L 72

E1H HRV BRHEEICRIZTTKENFY

HRV B ) B RFRB TIIAKRAISCHI % X T LA T2 L ARRET 2EAS AL N,
KigH* HRV BRPFHREICHBEZ RIZT IO LRI N, RLANBRI 7 F74 V2D
IHNV % VHSV OBRRAEIC L KE/KRE (BB L T2 HBEEN TS (AMEND
1970, J$RGENSEN 1982) Z & 5, AHiTid HRV BYE N BRI RO ERE L L T HRV
BRFSE I KT T KB OB ZBE L 72,

LB & SRR

A

19854E11 Alc & 7 £ 1 4648 (KE11.9~19. Tcm, FEEMAR16. 1em, KE12~73g, FH1HEKE44.3
g) 508 %, ALHEEINE] DAL L ILEE A KE RN O E B KM b ic 3T 2 EE KIS
BL, 1B%210BE L CHBHCT, KR 5,10, 158 L 020CE L TEEL 72, MEBHIIW
TNy - AMTFHEAETRERICHL 2, &b, AFEELIZENBARKOATHIRETH-722
L ENEBRAANE Lz, AEAMER, S0m/FORYTIAFy 73> T+H 2B, LEA#
HEBLHRBL, KBEOBH B —F - 7—F7—%2H#HAL T, KiExFRELLLZ1TCIcL
LEolciEL R,
HEI TR

k7 4 L2 & L Tid HRV8401-H ¥ % A vy, RTG- 2 #ife THEE#ER, A TAF2—7IC
SHEL, EBRICBT E T-80CIRIEL 72, TBRF LY 4 IV ABEOBRAMIZ10°> TCID:W/
m! Th -1z,
AT BARERE

AT LB R g IC & - 72, MS-222 THRErE, 105°TCIDs/ B kb L9 H o6
LOFABL Th-727 4 VAR ImesiREEPMICERE L, IbHMGEBZBEL 72, HRED
MEM, TRKED IR 247 - 72,
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Fig. 9. Effect of water temperature on cumulative mortality and appearance of the typical signs
of disease in the hirame after 15 days of artificiail infection with HRV; dose,LP.10%*
TCIDs/fish.

[t - Dead fish.

s - Fish showing the typical sign.

HESLUY 1 LRAKRESR

XA EECHBEL 2%, BSEARE -GSEE2%EMS P 72mE) T =R
VA ERIEMICHERE L, 25CC 1 AMEEL MERROERLBEL 2, K THE, BEz
FHHL, 10580 Hanks EMZ A b=y A—2HWTKEZHFALA XL, YVERT 74 V55—
HA (0.45um) THEBL, 74 W ZRERRLE Lize 7 4 )V ARRGEIL, HITES 1 & T~z
RTG- 2 il % FHW 72 BHENGRvA 7a 7L — gL VRIEL:, Z2B73H7 4 VADIE
ElX, L HRV (8401-H) RREMFIC L 2 PHIABRIC L - 72,
RIBHEBEAROERE

HRBEOBIA, BESETHOERA UTERA) HBEB I UMEBEZRHAL, £1E
% 2 i & FERROHHEICHE R EABIR A 2 ER L 72,
BWIEZARNDIE

5 CREHOBLADTE L ML, BIES 2 & & RN FEICE-EFESRLERL,
H 5784 FEEMEEH-7000% V> T75kv TR L 12,
I = AR RO Al o0 R TE R

EEt 40 I S D15 < FHRAS] % Hanks #E THERLL, 96RX~Af 702 F—71L — FI250u! 54
1 FHFUICD X 4 RICHER, 200TCIDso/50pl/ 7K FHB L 72 HRV %12, 15°C T604r UG &
7, MBI, MiEDNHH DI Hanks M %50u N2 BAL 72, KT MEMT1.0X10°/
mIzFB L 72 RTG- 2 Ml % £A12100p $243FL, 15CTI0HMEEREL, BHI L ) NDsy
k7o,
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Table 16. Results of virus reisolation from hirame injected with HRV.

Fish Virus titer
condition (log TCIDs/g)

Exp. group Water temp. (C)

Z
°

Control 10 Nt <1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80

Z Z

O 00 ~J O A = W DN

—
<

*
9

O|\22z22z2222Z2Z

Test 5 =8.80
=8.80

7.30
.30
.30
.30

7
8
8
8.05
8
8

9Ex

v

.80
.80
8.30

Heliie SRR Ble ) I R AR ]

S
v v

Test 10 7.05
6.80
7.80
5.80

6.05

<1.80
<1.80
<1.80
.30

W 00~ U WD

Test 15 <1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80

O 00 N U WD

—
(=]

Test 20 <1.80
<1.80
<1.80
<1.80

<1.80

O S N g
S EE A | R AR AR A OD NZZ 2202000 |00 nnny
(S

w

*I N:Normal fish. *%, D:Died fish. **, M:Moribund fish
*4 S Diseased fish (survived).
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MR

M#EHFIS0ul 2 AT 4 F 7T 2 EF TRE L, MEROEFREEAZIERL TAL - 7)) =
TN FXLATREZTELETEEL 2,
AT hZ Yy MEDBIE

BSEAL L UERA L KE L VIR BT, BARSRZOML, ~= 7)oy & (FAE) R
MmL7zo~=t 7y FEIZ10,500rpm 5 FRE L L, ~= F 7Y v M) —F—ic T4 mE g
XY B RIMIRE D EFEEPE L,

¥ R

RERTE

HRV BRENEELSH B £ KiRic B 2 BB 0 BRIETER 2 Fig. 9IcmL7, o8B, &
BHBEAERN &I -8R LU RBRBREIC S, 5T, MORBRE 1
8L AW5 HEMEIRIE T, IR & B BREENEENBEr R Th -2, WHEZA
ICHEEIBEINIIHAIIC 3BT L2, E5IIC13HEIC 1 BAFETL, BMETERIZOY%
IZEL 7, ARAIICLRESALN, BERTERORMIECERIELLE P >72L00EBNY O
ke Tic L BN, REEM, ERROBR, BASEL E0EL WERIBEI N,
WCHBREETIZ 4 ~ 5 BBICRENIRH L, FH, BHOEAT I B b 2 EEBE
&7z (Plate 28, Figs.136,137), ZfEMMAIZ, KA BILL, #EIEE L4, KECE
WL KEES #7577 8kT 2w BERKIBESNS, 6HHIC1IR, 8HEH
W3IBS LICIOHEIZ 2 BT L B TEIZ%ICEL 72, ZBEBRBERETI 51 BIC
FRIENVRD LNz, LCRBBE TR AHCIBELICISHER 1BRHFET L, BHMFECERIL
0% & %5728, WTNOBKICLERZIBHLNLH -7, 0CREEETIE, BENEE
LT hofiifkic L Bz A b ithd - 72,

BEAY s LVRE

BERADAERAY 4 LA BOBIERE % Table 16 (R L 72, 5 CREBICBWCHTAIR
107 ~10** TCIDs/g, #EFEM TL0"*~10%* TCIDs/gll b, & SR M TH 1055~ 1082
TCIDs/gll L@ liz iR L, SECH, #IEMA, EBAEOVTHL MEKNY 4 L2 BIZKEIR
BHLNLh o, W0CRBRE TIRELANEE10Y TCID»/g, JET A TIZ1055~ 1072
TCIDs/g & B WMEEIR L 7275, HBRATIIRIE L 2K T8 TCIDw/g Th > 72 DAL,
FERDEURD 5137 4 N2 FBES N h -2, F7215C, 20CRBRBETIZ V4 L 2T DHS
N7, 5 CRBHEB LU CRBHOZROBR L V28 L 7277 1 L 213, HT HRV K%
MmF & 2HHRBIC L > THRV Th b 2 Lo HEINS,
HERE

TSA e F w7 HERECER, MEEE, 5, 10, 15, 20CEBH - ThOMAAOER
PoLHEITTEI NG - 12,
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LT AT AN RDBRAEIC BT AR5

R AR R
T :

5 CREBORIELRDER L Plate 29, Figs.140,141 (27”7 L 72, HRV ERFEDRHTH 5
MRS T e AR, ARALTICBEI N, & 5ITHEA TIX B RS W
Bagicb: ) Hr LROBLIGI 2RI SN Twi,

10CEDBIEA D E RO WEMELER % Plate 29, Figs.142,143 1278 L 72, 10°CRBREE NPT
i, 5 CREBIC UMV TH Y, WEFTEM D RN (, Hiekics &
SRR D SN L 572, T4 NADGTEES MBREDIERARRS & L BHR TR, BRI
EHEToHMAALND L OO MMEICEIZRED S L hr - 72, EBRAD ) BREEHIED L
NT 74 N2 LTHES N - R TIE, SHREEE B L TRRILWERBSEI N, -
72 (Plate 30, Figs.144,145),

15C, 20°C BB TI3, AHEEE hE L CELIZ@ S 5l - 72 (Plate 30, Figs.146
~149), & B, 0CHRBRECREBRIIBEAAMBOMMIBE S L2 (Plate 30,
Figs.148,149),

FERRg -

5 CREEOMI AN MO KREMME % Plate 31, Figs.152,153 12 L 72, MERIZ L3 L
WHIIESBRESNNEEZEL Tz, FcEETREFELVWBEROREEIBH LN, 2
B oo 3 M AR & FERIC RO Es S Ic BRI Nz, FBRACBVCTHRIROARS
N BBHEST O BB L FZ LN H#BERL Ty 3 EKL AL,

10C RBRBEOWIEA D M TII R BIR D MEEEORIE, MEMBOBILIRT > Twd LD
N5 CREBECHA T EBEE Tld % h - 72 (Plate 31, Figs.154,155), £HFHND I LFHEL
T o PR T S BE DR AT R & 172 4 DD MSEERIC I3 BEF L 2 HIIRo 5 T,
w7 a7y —YNREGEIEEI NS (Plate 32, Figs.156,157),

15°C, 20C RBRAE T3, MR X i L Tz A Sk h - 7297 15°C, 20C RBAHICIZE
RERRC B, s ns: (Plate 32, Figs.158~161).
ALRBSE S X NDERNBIEG

Ve EEA DT A N ZRTF 2 ROT Z L ZREETH - 7245, L 2 BRALGA I & mAE
500 HAE B D AR B BT R0 22 AR R RS R THT 1o K & S 4980 X 180nm DAL D 7 A )L AR F ) H
FEBE I 17 (Plate 33, Figs.162~165),

il 2R sk it 7E S

£RBEENEBADOBERTEICET 525 HRV PP FIFIARM (NDs) i& Table 17 i2R
THEYThHD, SCTHREHEOERAT] 110~1 123, WCARABRETIELZRE1 132~1 !
45, I5CRBBETIZ 1 T 14~ 1 145, 20CABRECIZI1IRBEZKREL 132~ 1 190TH ) Ml
IR EECEEE LA LY > 2AKEOBVCRBECL ) BV R THASBREI N
72
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Table 17. Neutralinzing antibody titers in hirame sera injected with HRV.

Exp. group. Water temp. (C) Fish no. Neutralizing antibody titer*

Control 10 6 1:<8

7 1 <8
P <8
P <8
P <8

—
= w w
-

Test 5 o 16
123
10
D45
D45
T <8
132
D14
D45
T 45
1 <16
: 38
D32
9
. 45
.45
© <16

—
= w0 o
e

Test 10

©w oo~

—
(=1

Test 15

— = —

Test 20

Q1 W O B [HelEe oS B« pRN &) |

bt pad e

* NDso VS 10%% TCIDso/well

~Z b7}y ME

EBEN~F 71 v MME% Table 18 127R L 72, MBEEOFEH31.1%, 5 CREHENFLE
B OTFH329.9%, 10°CRERBEDFEHNI38.3%, 15CREBENTFHL33.3%, 20CRBREHNF
¥11339.2%TH N, 5 CREHORERPICHBEIICHL T19.3% K EE R REEKL S
iz, MoBTEIEELEMIBREIN L -7,
MEREHRRARNEEE

MERBHEADBEFEF % Plate 34 IR L 72, 5 CRABBCRRBIELZERAENRE L
A%, WERMERDRORE & i LIFE 2B WEIE& THBLL 72 (Plate 34, Fig.168) . DAF#RIL
RO 5 CHOEAL fER L - &ERCBEI N, D)) v Bk & b
1 %H - 72, 10CRBEBEOMILA TIZ/AED ) - EREEMINE, HhEky i % ¢ (Plate 34,
Fig.169), RHFEA TR D) > BRI SHHB L T2/ (Plate 34, Fig.170), 15T
REBETL10C RBRERBRICBEZEIZS 5 L0/ ) v SRR & i ERBE L <
g BB &R L 7245, KED) o SERBREIIBIZ R & e h - 72 (Plate 34, Fig.171), 20C&
BETCRE(REGED LN L > 2D bbb THMORBBEICIHL ) > ERERM I
(Plate 34, Fig.172) OSF#E L HMEIRH LN, HHRITEEEK L L ICETOMBIrASEI N
72,
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Table 18. Heamatocrit value (%) of hirame injected with HRV.

Exp. group Water temp. (‘C) Fish No. Ht. (%) Average of Ht. (%)

Control 10 38.
35.
34.
24,
23

19
36.
33

37.
37.
37
41.

32.
28.
34
30.
40

31.
43.
48
38.
34.

31.1

O o~

[
o

Test 5

© oo

29.9

=
[=3

Test 10
38.3

NeRie ol N

[wery
=g

Test 15

33.3

Test 20

39.2

(S I I [{=Rv RN B e PR ]

% =

HRV @ in vitro TOEBRBFIEEIFISC~20C TH 2L (KIMURA ef al. 1986) »°, kN
28T 55 CTOECHEEES & F10C TOEVHBALEEIX, AN TH HRV DME% % 2
592T, BEDREROBEFEL DERZER L 2T T L 5%\ %2 5, BISSET
(1948) % AVTALION et al. (1973) AN RBICEILRELKFETH VIRET THOHUKE
ERROETIC L 5 RELTHEEOBL 2 HEL T b, TLAREKETTIEA MV ARED
2#°, WEDEMEYER (1970) 320k 5 %R F L AHBEKDORBIEE 2L TWDE I E 2R
41, ROBERTS (1975) i3 —MtENCIZBHBIBIGIZKIBATEVIZ R L L ISR AT Z & 2k
NTV B, BT ADHEARII2ITCE 3 GRE 1984), A5 TL X HEHO M F AP
fiilz 54 520C D TRAKBI BN L ) BCEEZ R THEEBES N, EFKENHEIC
L BBIRENED LR BIKKTO ™ 4 L ZDREYREFEIC G L T 2 TEEEI R I N
72,

RIS IREHER % 3 2T Table 19 1R L 72, MEEICIIT L OWEL BRI NL
o2, 5 CRETIR, § 1 ETHRRLZARRBEFNO & 7 X FEHE HRV BEEORETH 5 BB
DEMABAF COMBFENF MM, MM OIERNE S - S5, BL BB THEL Wl
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Table 19. Summarized histological findings of hirame reared in different water
temperature injected with HRV.

Exp. Water temp Histological findings

Condition of fish

group (C) kidney spleen
Control 10 Healthy fish normal normal
- Moribund fish necrosis necrosis

Test 5 . . . . .
Diseased fish (survival) necrosis necrosis

Moribund fish necrosis necrosis
10 Diseased fish (survival) (necrosis) (necrosis)

Healthy fish normal normal

15 Healthy fish normal normal

20 Healthy fish normal normal

( ) : Not remarkable.

LWL, FBASTICEZES N, BROBRBECHEMEICE L KBNS L1 514
WLHREL 72, B ANERENRICERBEL T -2 L 2 5B A V2D
IEEHEERD LTz, 10CREEOMIEM Tl 5 CREFRHC ISR EII8E(, REL2E
BATRZORERBALN S LICBETH -2, WWCABRBOIERER, 15CHBE, 20C
RERETIIERS L CHBAGICELR@D 5N Th > 7, F210CRBRBOERMEERIC I
BiEgRiIce 707 r— Y ORBEFR LN, 20CABHOERE L 0015, 20°CRERBED ERE
CEREAKEMBOME L EZ LN EFED LN, ZOBEAKEMISI AR BRILGETRY
FIF L -8R0 %2 & 2 B EBHEEE % Lo 2 L 53 T 5 (EDELSTEIN 1971),
B LIZMEREHFEARNBE T, 5 CREHBOMKICHL» 2 BHERMIROEMSBLEE 172
B, BIREER SR FATIC A L 72 th i<l i AR O IB50IC & 2 BIMICHHG U 72 fHEER TH 5
EEZ N, B, ~7F 7).y MELERATHABNRE L2 BH LT 5 CRERRIC
ELVWEMREZRIBEES RSN TS, T2/ > <RI KR D B B TR
T, 15CREBOMEEKIZIZETFPREDZF L SR IBH LN, 2D L) ITREEBEL
1243, HRV BEBSEIX 7 4 N ADBEFEIZ & - TER, BRL K OMBGONSEr FELRETH S
CENALD EL oA, ZOMBIEENRER) v o SROMBERECBEZICL ) HHEE
ERINTWEL0EEZ L, HEKRYFEVES, LPP&koESE, w707 7—
I & 2 &&X EpELSTEIN (1971) O¥aHE7 5 B kMo ifkdE, 2 5l Nzl
BOBESOEEIBE N REBLUVRCICE TELLVOTR T LRI N, EEMA
F]S7F7 4N A THNV & VHSV O A TRBSREIC BT 5 KIBEOEBBIZDWT, [HNV O
4 AMEND (1970) 212~16C CHIE L 2= 7 3@V ETUEER L1205, 18~20C L HE K
BAEL T B DIBECEBBP L2 BEL Twd, E5IC12C TRES - RAFREL
LRIz, AEKED LA THNV BFEICHEHTH S Z & 2E L, AREENMIZ A
=7 1urHEEL TR I EERBLI, TN I —T7 v EEICDWTIEDE
KINKELIN and LE BERRE (1974) #° [HNV Bfe= =X THE L T 5, —F VHSIZBIL T
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i3, —REICFEIC E S KE D ERATISTC AR & & L (GHITTINOG 1965, DORSON and DE
KINKELIN 1974), ¥ 72 JGRGENSEN (1982) (35 ~20C =¥ =2 N LR T, fF AR
PRI EHAKRAD 7 4 L 2 IBRITFLHE R oSN WL 0w, 15, 20C TOEEE
K HIx7 4 LRAFTBES NG -T2t MEL, TOEBCA -7 20y DEEZEITTC
\» %, DE KINKELIN and DORSON (1973) *°DorsoN and DE KINKELIN (1974) i3 VHSV &%
ZVRATOA Y =720y DELBERIL, KEdEWIIEEEENF SN L2 HEL
T b, L72# - T, HRVICE L TLEKIBFEEIC & 5 7 A )V 2R O FAEHHIC FiikE A
KMz TA> =720 5L TWaTRENEZ L b,

Plb& D @EKRKEFECIIERBREOMOBEIER A E S 5 2 & 5% 2 b, BE, HRV
DR & L TIKIBEAIBCULETRET 2 Z LR TH 5 L nFks (1987), X
H 5 (1988b) DHELIR, KHHE T AEHYE TIZ15CLL ETHRE TS N, 19884 LI
L2 A ThH HRV BEEDRREFIZIZ A YHES N TRy,

E2E ENEE L UREHER O HRV NELEHR

BHEHDOTANAIFIIHT ARRNLERBEEBREZ THE A%, ZoxE s L T2
WEEL T 5> Tvis, HRVOBRBICOW T LREA» SHEB I N 74 22 L 2HFH
K, FBHRHEL EDHBEROBIE, T4 NAX 2 ) T—BEAD SHANDRBEO LS X 5 0
Ehb b,

B LURBTSHESIINT2H88KRE 74 L 2D{ERICBI L Tid AMEND and PIETSCH
(1972) #EJE=—nro ) FI—-FHIIOWTRHFLIIRFOHEEICEN THLZ L4 8
HLTwa, 23RS (1990, 1991), KRS (REEFER) I RE P> 3 — FHIZI3 LR
DERBOWHEFNC L 5 [HNV B LU IPNV OFRESRE2RET L, BRTTRYTNL LK
HNBETHF7 A VAEANELE N, FTLRES (QERER) 3 vy > RHAB LU
WHABOELS L2 =7 AMEET TOERTH 2 Z L2 HEL Twb, 2 HIHEKS
(1986), YOSHIMIZU et al.(1990) \ZEURIE Y 4 L 2 DS 2B L, Z88H RNA
D IPNV R CSV 2B &, 77 F7 A NWARNNLARAT A NV ZRTEIMHR I BB A L,
THNV BRKTHHIRDOBELTIC & 2EMAFREIC L) =0 ADEFOWRETH 5 L #HiE
LTwd, AHiTlk HRV # MRICZDBRMABEEIZRETL, D CHEO EEEFF O
HRV RE{LEIR 2 BETL 72,

¥ e H &

HRV O SESME R S 4
B A LR B (U.V.) BSHoRsHz I3RS [ E= T4 L 72 HRV 78401 Hk,

REOLZ -EFKR O -ER ¥ EHH OB ANBA ABRE YA L A0BRICET 505~
VI, BREEBEROHRGEARIC OV T, Pl TE B KRR ERRS,
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8501-Y#E, M8501-K#k, BS8501-K#ko» 4 #k$ L UMz IHNV (ChAb#), IPNV (VR-299
) BHERAL 72,

U.V. BHEEE U.V.OKE L L CREIROEMEBRELT (72 3 FAHGL-158) #Hv,
U.V.BEBEIRES (F 72> #UVR-25480) ic & 5 REDEANE & BERH SFHHEL 72,
HENARBSMORTERE  HRAL 7274 VA DEEREWO.5m! % EEm D ML ER 7
FAF v 7ye—b (RFLA460m, TAEH) 22, B3I 2mlATiC%5 &9 T, B
EORMU.V.BHE 2477 - TREBIEO 7 4 L AR % #E L 72, 3EOREERIZL Y
7 AN ZBRE 2 0% L LA DI ET AU V. HER L KDIDw & L TERRLI, BB
AN ARREMOREZHEL TR RTG-2ME AVl 7ud (-7 — M iE
N3 o 72,

HRV &R HEAIIC &£ 5 TELHR

A7 4 vz RN EFEANIC X 2 HRV ORNELIROBETICIE HRV #8401-HERk & H v
72,

HEGHESR c WES L L THIRD 7 v — VAR (v 7 B, IRk ra=T 4
( zo3>, RHEEHTER), K Fra—Fa (4v oy, BERER), KEERERFLY
7o (FINHSRTEH) 28R L, KEERE ) 7 20KEMEEA & LT F A iR
)72 (BEE LA 22, B 7 VY —IVEBRE, ARSI AHEERIRE, (VY y
RAKAER 2 — FRE, KEERES L) T ARENENERRE TRESL L.
HEEOTS  EERB L CFAFEEF Y LRI Y RT 74 07 —HA (0.454m) TEER
L7, BEFEFRIEOBRECHEBKTARLUERICH W, LB KEREET )7
LDFERBEZANLE ) ETREEL

EEEICE BTV ARECHROBES | #EWHFHIC £ 2 74 VATEHROBIER,
FrE B AR L 7243 & HRV A (200~ 300pfu (plaque forming unit) /m{) %% &
BA&L 0°C,15C, 25C T30 B L U200 IR S 72 1%, IRAWIC 952 Hanks BEM R
CIHFEROMMB#EN 2 8% 3+ EPC Milic 8L 72, 77— 783 KAMEI ef af . (1987) DK
EIZhEv, RBEEEERHORD DI Hanks WA H W BEORA 77— 78H%2 b LIz, &
BENTI— 7HAEE L TFERLZ, GBXREERES LY 741020 TE1% (v/vin
DW2) FABEET M 7 ABEEGICHRML TR &2 ER 3872,

# ES

HRV MRS M

HRV DM RIERE % Table 20 i2/R L 72, U.V.B4ET> HRV8401-H HiEETE
T RYAT 121045~ 10>% TCIDs/m{ T# - 7252004 W -sec/emdU. V. % 10 RH (2.0X
10°u W sec/em DS T2 Z &1 & 1 1045~10**TCIDso/ m/ 1238 L 72, FEERIC L T4.0X10°
uW-sec/om % S L 723541213102~ 104TCIDso/m/ 1234 L, & 5126.0X 10°% W - sec/anr )
BEHz £ 0105 ~10* TCIDso/m/ I L7z, T HDERE L LR T A /L 2 0 RGl
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Table 20. Susceptibility of HRV strains to ultraviolet (U.V.).

U.V. U.V. Titer log TCIDso/m/) IDgp*!
Virus Strain treatment dosage*! experiment <U.V.dosage>
time (sec) {(uw.sec/cnt) 1 2 3 (e W .sec/en)
0 0 4.55 5.05 4.55
10 2.0 x10° 4.30 4.80 4.05 6.0—7.8
HRV 8401 H 20 4.0 x10° 4.05 4.55 3.80 x 103
30 6.0 x10° 3.55 4.30 3.55
0 0 6.05 5.05 5.30
10 2.0 x10° 5.80 4.80 5.05 6.0—7.8
8501 Y 20 4.0 x10° 5.55 4.55 4.80 x 10°
30 6.0 x10° 5.0 4.30 4.55
0 0 5.05 5.30 —*3
B 10 2.0 x10° 4.80 5.05 - 3
M-8501 K 20 4.0 x10° 4.55 4.80 — 7.8 x 10
30 6.0 x10° 4,30 4.55 -
0 0 5.05 5.05 -
i 10 2.0 x10° 4.80 4.80 — ;
BS-8501 K 20 4.0 x10° 4.55 4.55  — 7.8 x 10
30 6.0 x10° 4.30 4.30 -
0 0 5.06 5.80 5.55
10 1.0 x10° 3.5 4.30 4.80 0.6—1.3
IHNV  ChAb 20 2.0 x10° 2.05 2.80 2.80 x 10°
30 3.0 x10° <1.80 2.05 <1.80
0 0 7.30 8.05 7.80
50 5.0 x10° 7.30 7.05 6.30 0.5—1.0
IPNV  VR-299 1'40 1.0 x10° 6.30 6.30 6.05 x 10°
320 2.0 x10° 3.80 4.30 4.80

*I1 U.V. intensity, 200 W/cr.
*2: U.V. dose showed 90% or more reduction of virus infectivity.
*37 Not tested.

DEALERURT % & Fig. 10 Dkkic e ), U.V.REBIHRD 7 1 )L 2 Bl £ 90% LU B S &

8501- Y4k H ST HTA710°P~10%%® TCIDso/ml Tdh - 72 BBl 572.0 X 10°. W - sec/emD B T
10+¥~10°* TCIDs/milZ, 6.0X10°uW-sec/em? B8 T10**~10°*TCIDso/m/ {2384 L, IDa
126.0~7.8uW-sec/cm & PIE I 172, & 512 MB501-K # B & 1F BS8501-K #ki iz Bz
10°%~105*TCIDs/mi TdH - 72 B A, 2.0 X 10° W -sec/ e & 102 ~10>% TCIDs/
m! 12, 6.0X10° W-sec/cm ) BEE T104% ~10**TCIDso/m7 (2 384> L IDsol2 7.8 X 10° W - sec/cm
LllEE N,

DI B L 72 HRV 4 BRDIDwid BRHEIC & D BRF LRI HLNT, T 16.0~7.8X10%
Wesec/ar T - 72,

— NI HE L 72 THNV (ChAb®R) T3 REHTAT10°%~10°* TCIDso/mi T& - 7z LY
fi#1.0% 10° W+ sec/em ) B4 C¢10%% ~10** TCIDsp/m/ 12, 2.0X10°4W -sec/em D B4 T
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Fig.10. Reduction of HRV (8401-H) infectivity by U.V. irradiation appeard in survival rate (log
scale) of virus.

1029 ~10*% TCIDso/m/ I2#&A* L, IDaid0.6~1.3X10°.W-sec/a & Bl E N7z, £ 72IPNV
(VR-299%%) TIixBEFTH10™%*~10" TCIDso/mi TH - 72 BRAf 5.0 X 10° W - sec/ece ) 1R
1 C10™% TCIDso/mi 12, 2.0X10° W -sec/ et B T10° %~ 10T CIDs/m? 123 L, IDwid
0.5~1.0X 107 W-sec/ar & Bl = #1172,
HEANZ L B HRV ONEEME
s —

7 v/ —I)LAEgD HRV AiEfshR % Table 21 i27- L 72, HRV O 75— 7 #%909% UL F ik
DBERLDICET L 7V —NVEBDBED, GEED 0 Co%4 3 K308 T500ppm

Table 21. Virucidial activity of saponated cresol solution on HRV.

Plaque reduction (%)

Tempeerature Tlr.ne Concentration (ppm)
(‘C) (min)

5000 1000 500 100 50 10

0 0.5 93 98 97 0 0 1

20 — 100 100 94 96 78

15 0.5 98 99 99 50 0 0

20 - 100 100 100 100 96

25 0.5 100 95 97 0 0 0

20 - 100 100 100 100 96
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Table 22. Virucidial activity of benzalkonium chloride on HRV .

Plaque reduction (%)

Tempﬂerature Tlr.ne Concentration (ppm)
(T) (min)
200 100 20 10 2 1
0 0.5 99 72 0 0 9 1
20 100 100 100 95 14 0
15 0.5 100 99 0 0 2 0
20 100 - 100 97 90 0 21
25 0.5 100 97 55 32 8 1
20 100 100 99 100 72 43
Table 23. Virucidial activity of povidon iodine on HRV.
. Plaque reduction (%)
Temperature Time : .
. . Concentration (ppm)
(‘c) (min)
100 20 10 2 1 0.2
0 0.5 100 33 17 11 0 2
20 - 91 91 49 0 0
15 0.5 97 42 24 21 0 0
20 - 99 98 74 26 0
25 0.5 95 4 0 6 0 0
20 - 100 91 72 39 20

*active principle concentration.

Pk, F72RGERM205 O%41350ppmll ETH D, RIGIREH15CH L U25C o413, 3
1 SO R 308 T500ppm L B,  SOGREFEI2045 35413 10ppm A £ TH - 72,
IR HFI I T Lo

WAL a =7 4.0 HRV ANELEIR % Table 22 IR L7z, HRV O 77— 7 % 90%
LIERA 2 2DICET IS TN 3 =7 AW, FIGIRED 0 °C AT G
30 T200ppmEl L, F 72 GEERI205r 0355413 10ppml ETH 1), RIBIRES15CEB £ U825TC
DFAE, I ERRH30M T100ppml L, KIGEH205 T10ppmLl 1 TdH - 72,
RE R I—F '

K& F> 33— Fo HRV AEbIE % Table 23 12/”L 72, HRV 77— 7 %% 90% LI L#

Table 24. Virucidial activity of sodium hypochlorite on HRV.

Plaque reduction (%)

Tempﬂerature T1r.ne Concentration (ppm)

() (min)

100 50 10 5 1 0.5

0 0.5 99 96 42 24 25 14

20 100 100 99 99 72 57

15 0.5 99 98 54 38 26 25

20 100 100 100 100 73 66

25 0.5 100 97 54 27 18 16

20 100 100 95 98 74 54
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LERDLOIETZRE P I3 — FOBEERIGEECEFELC0C, 5TEBLU20CTTN
b R EERE 305 ¢ 100ppm AL, & 72 ROGE 12047 T10ppmbl £ TH - 72,
REEREF M) I L: ,

kEYaFEM T F ) 7 40 HRV RiE(LZ1R % Table 24 ic/RL7:. HRV 77— 78 %90%
DL/ S 20 B4 2 kEaREEF M) 7 20BEIR, RISEECEFELC0TC, 5CTH
T U20°C D RUGEREI30W T50ppmbl b, BUGEE204 T 5 ppmA ETH - 72,

e =

@D HRV FE IR DWW TR L 72 & 25, FBEMOR Y 28R 4 %D HRV D%
B ARII CEIRED LT, VA NV AEYATI 2 90% L WA E € HNDICETSHULV.
FEHE (IDw) (3, 6.0~7.8X10°%W-sec/m T - 72, MCKELVIE and DESANTOLS (1975) %
=K e (1986) FAKEBE A NL2ADS B, IPNV B LU CSV OU. V. E&SZMHL £ DDy
3.0~9.0X10*, W -sec/ar & $H-BIZ KT 2 ARV L DD, THNV, OMV, Herpesvirus
salmonis, CCV 137115 DIDuh50.3~1.5X 10 W-sec/am kR L, 77 LBEEHEOKEICE
T 2R E RN L1976) CRIBETH ) BVWRERLZATLIZ L 2HLMITL T
b, AGOERETLHEE L CHERKL 72 IPNV D IDgiz0.5~1.0X10°% W sec/ar, ITHNV T
0.6~1.3%10°%W-sec/cw & 7 ) MCKELVIE and DESANTOLS (1975) %7K 5 (1986) DR &
—3 L7, L7724 > T HRV DAL IPNV, CSV o#10fF, THNV, OMV, H.
salmonis, CCV O#1/5~1/10TH 2 2 L DB LH & 7 - 72, BRI %2 FA KRR
W35 B O AHAERE T IC 31T 5 EMHEREE5.0~6.8X10'4W-sec/arid HRV DIDafEN#)
84 THY, HRV BRI L ASEBRE S 7 F 7 4 w20 IHNV i N ETEA RS- L
DD, 7T AREHEE - AEANLATA LR - THNV R TR EM R AR EIC
Fo THEAARFTED LD EEZ LN, ABEHAKZERL 7 HRV ONEGEE L L TRIMR
BREEVERTH D Z L IR I NI,

—%, WO HEH D HRV RiE LR £290% U LD 77— 7 A# L Ry HERORE &

Table 25. Minimum concentration of the disinfectants (practical value) showed 90%
or more plaque reduction of HRV.

Concentration (ppm)

Disinfectant Time (min.) Temperature
0°C 15C 20°C
Saponated cresol 0.5 500 500 500
solution 20 50 10 10
Benzalkonium 1.5 200 100 100
chloride 20 10 10 10
Povidon iodine 0.5 100 100 100
20 10 10 10
Sodium 0.5 50 50 50
hypochlorite 20 5 5 5
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LTk & Z A (Table 25), SHAREEEH5000~10000ppm (R N100~50iEFH) Th
57z /= NFRMEBEHD 7V — VAT OB 5205 D8415C 5 X 1825°C Ti3 10ppm
LLET#HRYNSH Y, 0 CHOBFATL0ppmTH - 72, F 72, e TR 308) nMETH K
RIS BIR 2 < 500ppmDBEYH IUTH3TH D, 7 vV — VAR HRV 23 L T
ARBREN 1/10~ 1 /208 THD % 74 VARE SR ERL 22, K2 REFER TH 2816
NN A= AL, KGR R D200 0% 6 BUGREIC B 7% < 10ppmll ETERTH ), K
SRR 308 & s TSR 0 LE T L UGB EISC B £ U25°C DB4100ppmEl T, 72
0CTH200ppmLl E TR ZRL, AFEREES0~1000ppm (JRI 200~ 1005 HR )
D1/2~1/3BENBE THEAT UL HRV ORELICFTEFIHRBTH 72, hiz~ur >R
DEFHR, K Fra— FEXREERET Y 74013, HGERECBEFRELZA VP 0BEeR
JGRE 7205 DA 10ppm, F 72300354 TH 100ppmDBE CHRITH N, KREIEFEEE T
P 7 A BOGER R 22090 D412 5 ppm, 30BDBSITS0ppm THERTH - 72, i biddt
WAMAERBED/A~1/I0OBETHIA VS BLWREERBST ) 7L TRERED
100085 D BETHIMENTH L LML E L -7, ZORICSREBRL 72 4 EOYEH]
HOTHLAHAERDBRE L) LIKCBE TS HRV REEIRERL 22, Lo L, RIGERE
I DEFE, 2070BEL NI~MENBELEL 25, WTNOWEEATLTES
PHESIEHSIE L ZEFEZF L WEEZ NS, —F, AL (DEHREE) BIHNV R
IPNV X9 2 BHEEBR OV A WARNE R LRI L, o7 REFRB L OF 250
KR (0C) TTLZDRBHSHRIN T L 8E L5, HRV TLHR L 21EFH 0
TINo X ROEHER DA Y O RREEFES ) 7 AERME (308) ERX 25
fr, FUGIREICBIMRZ CAGRT (0°C) T LMW BE T HRV OFRFELEERL 2, &
ST TEGBE, AV T2ppm, KEEFEEF M) 72 T0.5ppmTH10% L ED 7
F—7RWAERLIZ LS, RENEKET CRIEREL5I 282 LEEBT 5 HRV XS
M, (KR T COWHEICIIA VY P TR BEEFEET ) 742 HHT L2 L2783
THbEEZ D,

DEnEMEE & 0 &HEER O HRV RELHIR O RS &, AMEND and PIETSCH
(1972), MuLKAHY (1983), A&#T5 (1989), YOsHIMIZU ef af. (1990) #5REL, HEV =
A7) THNV BB & L TR LR TH DL AW LT 2 HEE, 4% b bR IRAIEA I B
A—FRICEVEEL, ZOBHEAITANAESHS REI L 2T TRETIA LAY
) —DRKD B ITEN R UEL L 2FABEKELHCBEEIA LR 7 ) —ORE T To
FHAFEICL B EBBARS HRV KOV TLIGATE 2 WEEMIREE N, L LEe T 4D
Bl3EHY SRLE TORMY RN Z &2 b, EHEREE L 20 HESFIZOW TS EKN
IZHET T D EN D B EEZ B,
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IR TOMEBEBEEIEAN L DI ODNBEADOPIREEI ML, #OERITEH
RELTREL L > Tw b, AEO7ANZWHIRICE L TRBAEE TH L 2 AHEM L IEHE
D%, BIRRATSRIT TR - BRRICHEA L wBRICH B,

1984 3 A EERKBE TORER 23S, BE1AH» 6 3 A, ToRERAKER
B35, LHERAES L UBNRERENRIE 7 4 TORERZ TR LEREB L UBOK
Wi, EEEE, AR oM, HENHRLE EBE TIEKTH -7, 1984FENTLEIR MK
BE, BREORBEKERBRE COREGL LI, 1AL 4 Bz TREL, o0
BKIRIZ 6 ~18C, BMIETHRIIT.2% L 25% Th - 72, AHHENHE L RERII 2 A5 4
R TT, @EKIRI 2 ~12C, BMECEIINRY%, X S5ICFNETOFITH AL
2 ATERPL 4 A, MBEKRILE~16CTHN, BMETEIIZ.3%NTH 72, THEHDIFED
LW g = v AAFREXME (RTG-2) ([2a4eME 2R E5ERE 7 4 L 2 (IHNV) &
HUDMIENHE (CPE) 2FB T 274 L Ar BRI N7z, FED ™Y A L 21319864512 [
WRE LC=ZERTOEMEL 7 AHA, FINRTHEMI 04, BE>LBWAI NI AL
PHLLGBEIN TS, FHETA V2T WT DL DNA ABELESTH 5 IUR i2 L 2 BEHERE
EIZHLNT, =—T N, B (pH3) I2E&EHLAEL, 74 L 2RFI380X160~180nmFa
WHERTDIHY, 77 F7ANVADORESRERL, KIMURA ef al. (1986) & Dk F 257 F
7 A4 WA (Rhabdovirus olivaceus, HRV) & RIE S #7z,

HRV BISED E LRI R En B, REEK, EAKORE, HRYE & C#gEROHn T
H N, WEREAMICIE, BRoEOMEOIEIE, B BSIRS OMEME oL %
BABE, RLRUR & 4 5 HIE T h - TBEM DR OB YMEE i 3338585 7 1 v 2 IHNV) 74 L
ZPE M B SE 7 4 v R (VHSV) BRYedsE o 848K (GHITTINO 1965, YASUTAKE and
RASMUSSEN 1968) IC3iBL 72 D TH - 72, IHNV % VHSV BHPUE TiE = ¥V > ADIFRICE
LWEHBES LTSS, HRVBBEE TR E 7 AOFRICZ L ) B tiza st
572, HRV BERE IS AR ZMICF L wAHm 245 Mtk mE2 0 2 2L, Bic
ERH MM AT TH - 228 VASV BIREEICHED L Tv 3, 558 VHSV 2 lEAD L —/<
ARG —Ky MCOBBEEEZATSEZ E S ALBRRRARIC L D #EL»O 5N T 55 (CASTRIC
and DE KINKELIN 1984), #—R v } TEREI N ERS L OESZ16II L 5 20 HRV Rk
FEDFER B & UREMME & 6B 2 8% v, 28k HRV 27 4 L R 5H9IC 3, SRFRAEE
HEENZ LTI RABORET 7 F 7 A LA TH L THNV R VHSV IS THRUL T2z
&b HRV 39w BABICH L TRE%EZ AT 2 2 Lo ans,

Z ZTEREDY T RHBBUC KT 5 HRV R BEt L 72, Z0BRE HRV 3= < 2iC
ML THHAHEEEZET 52 EHERINZ 272, H 7 F=2icx L T4 HRV iM%
ALTWBZ DB oTeh, BEECESHENTANAEL L=V L) L ESH
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b T A F7 87 AL RO BT B

REWL DRI N2, ZORICHRV B e F AL B = D= xR0 7 5=
2L CLREHEATLZ L &L, %Y - v 2ZBESIC BT 2 HRV IR
BRI L THBETLILENS L Z EREENT,

EZAHTIPNVROMV 23 LH—RICEFE A VARG F L L THABIIC SR #E
#RIZL, A7 7 F7 40X TR THNV R PFRV 2 #EICHEL2 5227/ 028 LT
<ML T w2, FZTHRV D=V RAKRKT 2REEE AKE LHEE7 A/ VABDOWE
PHRE L7, HRVIIER L = o= 20 fREEHFAN (0.2~18.2¢) T3 1RL ) oEEy
ANABH—EDHE, BEEOHMEXICHREEMETHBEEINIY, BEVILVZAES
B 1o ) THMELZBA, AREBEICL2BRIILACBDH LN L » Tz, —FiICHEAHD
BTIIAEEKGEEREY L TORBRIRXRBETH ), =V A TERBIEEL T TICIIAKE
A1 gRREIZE CHREL TV A LENH S & ETWv5 (AMEND and JOHNSON 1981), f%H
R AN T 2 RBIE L U U FRTURDBEEE DM 5 1Ty 2%, DE KINKELIN and
LE BERRE (1974) (2 IHNV ¢, DE KINKELIN and DorsoN (1973) #* VHSV TA > ¥ —7 =
DrDEETRELTWAZ L6 HRV BRI #7222 A TLHREBROMIZA > 5 —
7 =0 EOERGEEESBE, AKEICERL VANV RBERIINTAERNEAET S D
DD, BHETANVZAEEZHPLT I EI2L ) AEKOBHEBRES RIE L 2o 2RRREFRTEL D
EHEBEIND,

HRV =y 22T 28BS, RLZ 774 zBicBL =y =2 izmwREE %
A3 IHNV & E#Et L7z & 2 A, HRV ORI AEREI DL WEAIZIZ THNV L DK
Wi, BEESEMTSICONITHNY LIERRBE L L2 EPFHL2IC% ), HRV®D
WREEEOBKREIC L 5HEEZZTICC R TIHNVY EHEL TWe, &2 ATIHNV
EECHAIICEREL, 1| FATRRBT ARG UFEIES 2EATERER LTV LINT
V2 5% (AMEND ef l.1973), VHSV 3#HAD LMY A X (250~300g) DEAIC F THED
WEIN, BIRT LAY A XHEBEIC R Erms T2 (GHITTINO 1965), L 72
FoTINLDWEN L BEEOHE 2 LM T 5 HRVIFIHNV LN LA VHSVIC
WVIFIE 7 4 LA Th B RetEARmme E iz,

HRV AT =Y - 2 0REMEME T ITHNV ATRRE= D> 20 ME% r kKT 2 &,
[HNV Bfe= o2 A TILBHE &L CHBOEEFBEE I N, s DMEGIE HRV Bakfh L
B|ALL Tz, THNV RIRATHEER - BEE L UCHROML»EHETL <, FRTII&M
IR M A BRI NG, & 5IEBEE CIIETHGRBEBER PO+ >~ EEN
MR AL IR, AR R % 5 MBBIETEA SRR H N2 8 HRV BEME DG & Ric > Tz, Z
OFEIZ THNV BYE DR & 2 10T 5 8058 0 R A IS 08I A" HRV Bk =
PR TRBEINT -2 o5, HRV 3H#EMEMEOm A 5 3 THNV & BB XF] 2
nrz,

EZATHREHREZ 7 F74 02 LTk HRV oftic THNV, VHSV, PFRV, EVA® K
U EVEX S5 5T 5, HRV OBRREL L UEBBEOEF MO Z 7 Fo 4 )02 & T
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DHBT, $TIN0ETT FIAINLAD n vitro 1281 5 RTG- 2 #ila THMAEFE, Mk
REBREL, OV TRREAOBBENTO T A WAMIENEE L UZOBRNORE 2174 - 72,
BRI BWTIZEY 4 VR E LICERBIRERBIC 7 A VAR TFORFEIBRI N,
HRV & IHNV Ti3 8 ~10BRI B Ic B BFEESETL, 3 F a3y MY TIIEFEES
< 7 B AR L 72, BARONI ef al. (1982) 13 VHSV Bt RTG- 2 Mgz BT, 74 LA
BRES 8 BERT B M I BRI SR E O R TV VKRR RO MR Z, - 128HH
I I3 BRI RS E I CRETFEENEW ) 7 REEY S L UMK EIIC P ZEL T LR
K F Lo — 7R % 8% L, DE KINKELIN and SCHERRER (1970) & 7 4 /L 2 EiE %12
BEIEC VHSV OHFG2BE L Tw5, 2O HRV 2 80AHT 7 F 74 VAN %L
17 £ L 2R 128E T B RIS A VAR FOMENR & F2 b1 5. T BIHBRE TR
HIORIALE & UBOEMA»BE S N2 IR L B v EVA, EVEX T 16k B LIET
0, A NZOBFIIMIOTRRECLFICERICHE > TV A EFHLL E L -T2, E12
VHSV TEZHI N T2 ERCREHS L ) > ZREBEWIE 7 A L 2R TFRRICEST 5 2
EAEHEE N TV DAY, AEITEEL 2R T 4 LV ZRPAERIC I S s EES N
et o iz, 74 L ZOMEFEIC PFRV, EVEX THEFEENE VB CTH Z N2 PEOEKS
LRSS O BE S s, AL 2SI VHSY TLEES N, 2> Xu—7Da0D
TR A N AR FEENT VD, L7235 TPFRV 8L EVEX TRLNIzZNG OHEEY
LERL 0 Ru—72r EZ N5, ZOAICEL TISHSE HITRET 5 08
&5, —7F, HRV REguMlaIc BB BB A  WEMNC v MBHEREIE 2 SO REROREEY
PRI ET LIcBES N, FOREICEL D74 NARTFORFEIBRINLD, ZOR
AR [HNV THEBFIC BRI T, BRLMo7A VA TRECERLNT
VHSVIZC L BEFr e vwZ oL HRVICE#BWN LI e FH2Z b/, HRVEFEL
Rhabdovirus ¥ Lyssavirus BOERIF 7 4 VR TRRMBENICRAE SEHARK, 70 /M2
B3 5= e s, HRV B nREIcBE I - 2EREEDII ZOREIZE DY
A NZRFORESRLNIZ Db, £ 7 VAMKO—IETH R RRI Nz, F72,
BFEAERIR 7 A N ADBMIC MATRERPBENKRERIC L 22 7 ) /MROBREAEBE LT
52 ED b, ZOREYH HRV OREZKICIGH T2 2 i RN, ZHRIBLTY
SHELIKRFATILEFHL EHZ D,

)iz HRV BEREADBBENTHOTA N ABHENEB L U Z 0N EZRETL 20%, BHRRE
FEE S 2B L UATERES V2 20 BRO%E MG OMBMILOBERE Lic HRV BEE
MM TBE R Lz 4 VAR T IS L RS ErBRE S 1, EnEROMEMIEL HRV
DR TH B L E 2 Lz, R HRV ARG = U = 20 Bl Tl i AR M
MO FIc in vitro @ RTG-2 MM TR S 7z & ) ZREROEEWH»BEIN, £ D
EEN L7 4 L ART O HFRHRO b NIz, Z O 2S8R BE YL THNV 2 VHSV B
fa Tl BERI 257 ¢ HRV ICHEAOEEW Th 5 = & H5 RS L7z,

F2ATHRVIZE T AR LN =v oML THWREREEL, §Ht 7 A EMS
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DHEY b §H e AR BT HRV DIRBICTRAICEET 5L ENH B 2 LR E
nd, A NZERKRICEAL TIHAESE T L I AMBEM LB EEL L {, KWEEDEED
Bk, $2bbBiBICHL X525 0WBKICHh s, AHBET 7 F 74 LVADBENEE L
T, SMAOREKEBELFMT L HEZIZ LD, V7 F 2 DRHRBRALFRIEF DORET ZE O
FHHINTS, 7 7FICBL TXIHNV oRfHEY 75 > oBEES L 20 FG5Ec
By 2@ErALNS DD (AMEND 1976 ,FRYER ef al. 1976 , f5H 5 1989), fBffE~n%
SHRBEFL L EEMOTD L ERIC L £ 725 COMBEIES ATV b, —F, BHEKERE
BEL Ti2 ITHN D34, 18~20T L KBV E I ONFTHEI WP T 52 8, /2 VHAS T
IFERBEFOKIED LRI ICHETH N, ATRBRERB CRIABT KRS EVIT EAAN
7 A NZADOBRGEME LB T S & 31 (JHRGENSEN 1982), KRG O AR EHTREE
ENTW3, 2/, BERLVIRU T DL HCWLNTW AR FEIIEZ I - FANC LY
WHEL, TOBRTANATY—DRETTHET L2 LWL _EEIRNTH L, HXKb
(1986), YOSHIMIZU ef al.(1990) 2 U.V. B L 27 4 L ARNE LR LB S22 L, IHNV
HigpAkn U.V.AMIC L 27 EbB L UCHAEKZRAVW = 20@EEM28EL Tw
%, HRV 04 b BAREFA T W TN L KEXI5CRIEE T EAET 2 L BRAKET 21AM
AL, HRVERREECKBEN/FERTHEL RIZL T Z EAREI N,

% 2 T HRV BERERIEIC RITTKEBOME S HRV ATRE L 7 A 0 BRIEIETHESL L URE
BORBEMBE S VR L. 2 ORERBRHIECERIFAFTKEIKN 5T, 10CTEFRFN40,
60% & H\WEERL 72, HRV @ in vitro TOEBREBTIREIZIS~20C TH » 1295, BEKNT
125 CToBWIEERE, 10CTORCEIEE S L U20C TOREARILI MR I N, LKA
THHRV O¥ftEi% #2595 2 CTHRIERDEEF L NDEREZFE L 2 Uz s w2 &8
R N7z, BE, EBREERO DS PRFUEME KRS RBX TL ) Sl R T Em S
BN, FAEKEOHIEIC L 2 RBIEENEY LROBKN T T A N2 DEYSEFEIC RS
L Cuv 2 REMEASRIE X M7z, SRERARRRS209IC(12 5 CRETIZ HRV O HRRFE L 7 AHA L E
BRIz HRV BIUE DR TH 3 BEROE MM ToMF T, MEMRBOKEBEZ - 3
3, B LB THEL HOCHEELG R, ERAL TBEI N, 10CRBRENOHIE
B35 CREBICHANEWORE IR, BEL-ERATEI2OREIEEALIIZLIC
BETH- 7, 10CARBRBOIERES, 15CABRE, 20CABRH CRERS L MBS E
LiIZRBH LN h - 72, 72, 10CREBOEREKCIIMBHEETIC 70770 DRHE
TR LI, 20CRBREEOERS L U515, 20CREHORBICEAAAMBOME:F2 b
g ED LN, B 5ICMEREFEARNDBEE T, 5 CREBNMEEKICH S 4 hFER KD
BMAEEINZY, ZIUIRBEEIRNO ST E U 2 i MBI L 28
DEMIZIHEL 2RHEBERTH L EFHFZ bz, iz, WD v BRERMIE 2 KIRD S
TEREFICBEIN, I5CHABRBNMERICIZTPRESFL 2WEERLEH LN, 2D L9
12 HRV BRFEIZ 7 4 N ADBFEIC & - TER, WL & oMBEOWBEr 2 B4 RWETH L 2
EEER I N, FEKBFBVES, PR REOES, v o7y —VIcL AR
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R B AAHBOGEIEE, S5EEINLHMEOBESOEEI ST ) REL L URT
ETELLZVOTRZ WA EHEI N, THNV & VHSV O ATRRERBRIC BT 5 KiED
HEIZ oW, IHNV TREABEKED A ITHNV BIfficA% TH 2 & &, HilkEESR A >~
—7z0rnBEsREEN T3 (AMEND 1970), £ 72 VHSV ICBIL TiZ, —Memylc g
BOFEIZELKEBED ERAISCHIEE 3, ATRERETLI5, 20C ToFEHFMEEL, 5
TANRETEINT, FOBREL T I — 720 OEEVFETLNLTWS (Jé
RGENSEN 1982), L 724~ T, HRV 2B L T L EAKIRETIC &k 5 7 A )\ A BYHE ) FfE #01) i
BEEEICMZTA > 7—720> 5L TR REENFFZ SNz, ZORIZE T XD
BKIEIEHEREREOMOBEIERA T 5 2 L2 2 61, HRV OFENHRE L T
HEKEOHE, T b bLICLULTOREIFMTHLILPHLI L -T2,

—7, HRV DRG0tk & L OB LM E N2 74 VA2 L 2 EEFHK, AFHEE
R EDERDOB L 5T LB FEZ Db, £ THRV %3 RIC £ DENRBZ 2 R
L, D\ THilRD £FEH B E D HRV FiB bR 2 85t L 720 3 TEAE 0 HRV RHE{L30HIC
DNTIL, R L DO B B 440 HRV ORISR cEBH ENT, 74
U Z Y 2 90% LA A S ¢ 5 DI ET 5 U.V.BHHE (IDw) 13,6.0~7.8X10°u W -sec/om
Th -2, BEHRE 74 VAN PNV 5 L UFCSV DU V. BEEHIT % DIDwuhH$93.0~9.0 X 10*
uW-sec/ar, IHNV, OMV, Herpesvirus salmonis, CCV Ti30.3~1.5X10°%uW-sec/art & 77
LM ERRETH S L 2N T 5 (McKELVIE and DESANTOLS 1975, #7K51986), L 7:
hi- T HRV O#NEBZ 3 IPNV, CSV #1065, THNV, OMV, H .salmonis, CCV D
#1/5~1/10TH 0, HIROFARBRIMRBREIEE OLTLBEERIC BT 5 BAHREHES.0
~6.8X10'uW-sec/crtid HRV DIDoENH10ETH Y, HRV I THNV 2 WA TR R
SHIIEC LD, TIROENBBREREIC L > THEARELTEZLNEFI LN,

DX HEOWER D HRV RiG bR 290%LL LN T 7 — 7 BAERERTIHEEDBE &
LTkediz & 2 A, AHEHNIEESS5000~10000ppm (FHHEN100~50E/F) THd 7=/ —
NREERD 7V — L AeHIE HRV A L TAMAERBED1/10~1/20 ET7 4 VAN
B R AL, REEERTH B+ R N3, ARAEREEES00~1000ppm (R D200~ 100
BRRE) D1/2~1/3BENBE, 51 u? > ROBEERTH LAY I L RERERB)
F Y7 203 SR BR A < BUBERRIA200 DA 5 ~10ppm, E 72308 DA TH 50
~100ppmDBEETHM TH - 72, IHLRIKCLHAMHBENL/4~1/I0NDBETH ) A VP
B ECKRBEERERT N ) 7 A TRREDI00EDBE TR H L Z EHFMHLP EL 5T,
CORICAFRTHAL L 4BOWFAHT TR LAHRAVHREL D VER-BRETES %
HRV RiELIELRL 72, 25 THES (OFEREER) 3 THNV 2 IPNV 28§ 3 £HEHE
BT A NARNEAIFEEREL, ey REBERAB LA A MER (0C) TTH X
DIMBEHHFEEIN TR L BEL VS, HRV TLHAL ZEHER NP TIE N0 7> RDEE
FlooA v v RRBEHEERET ) 7o, FUGREICBIREZ (KR (0°C) FTh B E-
BETHRV OAESIREZR L 22 &0, MENKET CLRBRREEZSISEI$ I 407
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e HRV DEFBICIBA Vo B REIEERR T L) 742 EHT 52 L2598 0 3IRMT
hbHEEZD,

VLEARER TIiE HRV BEMEIC B W T B, BB OEIEE & oribil, Ao % 3R &
L, BT 2REEORF T2 2c i L THWBEMEZ/RT % & VHASV B
EECOBTERBTHIEHALP E L -2, 251 VHSV Tl, 4 #RBEOMD T 4 LA
IR VEREL200~300gN =V 2 RAN0RAICBTLRPELHEZ RIZTTZ LN
Twa Y, HRV { HAREAR THREIN~700gn & 7 412 LR L, ATEERRBR =<2z
ML THAKREIBgNBAMICEHEMELRL, BPELBLHEKYT L X0HTYH HRV &
VHSV 3BMLL Tva72, HRV BEHEAHT VHSV LHEIL, e =v w2 Yot B
LIREMZ2ETAZ L HRINLZZEBIVUHRV I EZ AR DRI TL 21 EHELD
WEMCIMEMLZET LI WEL»ICENTEY), HRV BEHEARICB W (55
BT 2UENFHLETANALELLIND,

BIBICAINE T HRV OBtz et L, AKiBoH#Ec & 0 HRV BERFEESE O ¥fl 5w
BETHEHZ EEBHLDIZ LG, BHE, HRV ORBEHBRE L L TdKEBEZ15CULETHET S
ZEDRETH B ENFEKS (1987), KB 5 (1988b) DEHELIE, #HDE T 2 AL T
15CLULETHRAEIATS 41, 1988 LI 7 £ T HRV BPHEDFKEMIZIZ & A F#HER
nTwiew, SRR THE S N2 BER % BRI L T HRV BRYYE 2 £RICk kT 5 B4Ry
HEOWL B L, TI2FrORRBROA L I—T7 0 DHERSL T LEF D
5E%2 5,

% me

AR TIIEME 7 ACREL 2FHEOKIRE 7 4 )V A Rhabdovirus olivaceus (hirame
rhabdovirus | HRV) ic & 5 BIEIEDOFRAEBTE, FMBRE 2 REMEEIc AL, » DR
PR SR OB T2 2 Lk BRICE2 OBFE 21T - 72,

FTE T AN HRV BYUFEOREREE L P HRV Btk 7 2 ORFEMGIR E R L 2.
1984 3 HNKER THOREFMEII LS, BFE 1AL L3 AL T ToRER, s LU
FENBROEHE T 2 TOREB T TN LEERS Lo Tl i, BEIBEHE, LR - - 1,
AN EZ E#E T2EBTH - 72, HEKIEIT 2 ~18C, BRANAKEIZI00~700g, B
FEFEL-EI33.3% ~92%, WITNLOEA L KIBHISCHI% E TLEAT 2 X HREET 2HmM» A
L, WM 513 RTG- 2 #ildic IHNV & Eflo#zlE (CPE) #R8BT571 12
TMENTY, CREDTANZDHRIE T 7T F 74V ADRER#ETRL, KIMURA ef al.
(1986) &N 7 X 77 F 74 VA (Rhabdovirus olivaceus, HRV) rFHEE 7z, HRV Iz
BWTHRREL -t 7 AWANKREHGG LB L2 & 25, BROEMAERR MED M
MR E L WEFERH AT b 1Ll B SIS B L R, IR OME MBS Ic
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I - s, F2ELEORBEEE & UBREhic b s EE I N,

FARENY rBHABICHT 5 HRV ORBEHERE L2 L 25, BEAEEETRR=V <25
55% & BT HEEZRL, FETADL LIIEV 7 4 VAREMisE 57z, KEIZHRV &
[HNV == 21T 2R & BRI L2 ¢ 24, HRV TR L z=v <20 Ak
EHAN (0.2~18.2g) THEETANAELHEMA 1gL ) THREL 22354, FRUSICAKEIC
SHRBRILAERD LN D 5 72,—F THNV TiE =Y 2 AQREENIEM & HiHRE
PHETF L, W74 N ANREEICERO Sz, HRV B =<2 0ii#ig % THNV R
U2 ADMBHR L BT 5 &, BEE L UBBOBEIESIIE 7 A L AR AICEIL Tw»
7245, THNV BESENRM E SN T 3 BEOBER OB BN Ml OB E N> HRV
RAICRBEIN LG22 806, REMBEOES S LMY 4 /LA RBSSE IF R IC X G &
niz,

HRV OMABREL L UBEOE L2 M2 BT, FTAERES 7F7 412, HRV,
IHNV, PFRV,EVA, EVEX ? invitro i2 1 3 RTG- 2 filg THBEMBTE, Mk Kt
L7z, RTG- 2 M TIZE7 4 VAL LICEEEZI2EEMBIC 7 A L 2R T P& EHE
&, HRV Bl MERE I BETEESS NI E 2 B ok ok
EWEZDREZTANVARTFOUFSIBEI N, DERLIABLIF=U22A0BRNE
BBE 2TV, AT 4 VAR TFOMFEZEEL, 2 22" HRV DX LB T
LEEZ LN, B2 HRV ALRGP= < 20 B R CII MR EIC RTG- 2 RREEME TR
LN RRROBEWFrBEIN, ZoBEWE HRVICHETH L Z LB E i,

HRV OB E L TE Tt 7 #9 HRV BRBEREICRITTKEOHBEIREAL 22 =
%, 5,10, 15, 20CEBRE TN Fho REFETEITL0, 60, 20, 0% %L, FREMEICIS
HRV 88 DR B S 1L REMBRFIC12 5 C, 10CH TERS & URIC Fol o3
FEABEI NS, 0CRBRENTHMLEIEOREIL 5 CREBICHRBETH -2, M2
T, 10CRABRENERMBEICIIEBEEG /727 77— 0BBIEVFR LN, 20CKBRED
FRB L U1, 20CABHOMBIC B RAMBOEMEEZ SN A E0BH LN, 2, 0
BEFEANBE T, 5 CHRBBEOMBMKICEE L2 W ERMEROBMAERS L, KIBDE
WRETH ) > A SROMIBAEECBE S 72, S FIc HRV £ 8RIC 2 0¥ RESES & U
WIROHEAIC L D RE MR LRI L2 & 25, HRV D7 4 L ZREGAT 2 90% LA i &

V— VERRE O H-E500ppm (O 1000f5HFIBE) Bl E, WAL= a=7 A TIi3200

ppm (FHEN1004E) LIk, 4V oy L REEERRT L) 743 F N0 F1100ppm (JRHE 21000
##), 50ppm (FHN10004%) LLETH 72,
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TREMZBITHI ) RBEBRE L 2108 & B2 15 - 7o ALMEE KoK FERUE Yy B M R
ANBAN L BUUBERFLERIR) CRRLGMELRT S L/, BoARLHE LR
He - 2 AEE KK EFR R A FREERERIR LRSS L, 4 b IC B E R E
WEFBEHBISRER B (BULRERFERIR) (R BB L BT S, REEROR
BICBRL T, AL 2T 28> L=EXFKEFRBR SRS LI E  Bila L LT
B rrbiz, AMREITLE, BYLBE &R 2 T 2SR K R A R B T
HEM—t GAbEEAEREIR) %o icHAK Figt (BHLMEKRFEHEN) 00 6K
#EL LTS, E5IARMIERIC S22 OB Z & N HRE 2 15 - 72 K EEFT i v o DX K BE A Fe R
RIFAEEHRRMEZE L, RRABMERASEEAS BRICE(RS#HBL 1T5,
RHREMOME T2 DEE 2 B L RERKERBRBORATERK, FINRKERRE
MALBEKS & CRFUKEARBEERERFEEE L2 O CERIC LRBEOELERT 5, &
LIZEBR EOYT 7211 2 B 12 ACHRE R K E IR YRR A R K, B P X KR
R RFEHEREEMRESARMERLCLECBHFL LT 5,
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Fig.1.
Fig.2.
Fig.3.
Fig.4.
Fig.5.

Fig.6.
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Plate 1. Kidney of diseased hirame

Section of kidney; control fish (bar=100gzm).

High magnification of kidney in Fig.1.(bar=25um).

Section of kidney . diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station, showing the necrosis of hematopoietic cells and hemorrhage
in the interstitial lymphoid tissue (bar=100gm).

High magnification of kidney in Fig.3, showing the necrosis of hematopoietic cells

{bar=25um).
Section of kidney. diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100
pm).

High magnification of kidney in Fig.5, showing the hyperemia in the vessel (bar=
25/1m).
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Fig.7.
Fig.8.
Fig.9.
Fig.10.
Fig.11.

Fig.12.
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Plate 2. Spleen of diseased hirame

Section of spleen; control fish (bar=100xm).

High magnification of the spleen in Fig. 7. (bar=25um).

Section of spleen ; diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station (bar=100um).

High magnification of spleen in Fig. 9, showing the hemorrhage and necrosis of
ellipsoid and pulp and degeneration of blood vessel (arrows) (bar=25xm).
Section of spleen: diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100x
m).

High magnification of spleen in Fig.11, showing the necrosis of ellipsoid and pulp
(bar=25u4m).
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Fig.13.
Fig.14.
Fig.15.
Fig.16.
Fig.17.

Fig.18.
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Plate 3. Muscle of diseased hirame

Section of muscle; control fish (bar=100xm).

High magnification of muscle in Fig.13. (bar=25um).

Section of muscle . diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station (bar=100xm).

High magnification of muscle in Fig.15, showing the hyperemia and hemorrhage of
capillary vessels (bar=25gm).

Section of muscle; diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100
pm).

High magnification of muscle in Fig.17, showing the hyperemia and hemorrhage in
the capillary vessels (bar=25um).
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Fig.19.
Fig.20.
Fig.21.
Fig.22.
Fig.23.

Fig.24.
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Plate 4. Testis of diseased hirame

Section of testis; control fish (bar=100um).

High magnification of testis in Fig.19. (bar=25xm).

Section of testis. diseased fish, sampled at Awaji Island, Hyogo Prefecture (bar=
100m).

High magnification of testis in Fig.21, showing the hyperemia and hemorrhage in
tissue (bar=25um).

Section of testis, diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100y
m).

High magnification of testis in Fig.23, showing the hyperemia in the tissue (bar=25
um).
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Fig.25.
Fig.26.
Fig.27.
Fig.28.
Fig.29.

Fig.30.
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Plate 5. Ovary of diseased hirame

Section of ovary; control fish (bar=100zm).

High magnification of a portion of ovarian lamella in Fig.25. (bar=25pm).
Section of ovary. diseased fish, sampled at Awaji Island, Hyogo Prefecture (bar=
1004m)

High magnification of ovarian lamella in Fig.27, showing the hyperemia and
hemorrhage in interstitial connective tissue of ovarian lamella (bar=25xm).
Section of ovary. diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100x
m).

High magnification of ovarian lamella in Fig.29, showing the hyperemia and
hemorrhage in interstitial connective tissue of ovarian lamella (bar = 25um).
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Fig.31.
Fig.32.
Fig.33.
Fig.34.
Fig.35.

Fig.36.
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Plate 6. Liver of diseased hirame

Section of liver; control fish (bar=100xm).

High magnification of liver in Fig.31. (bar=25um).

Section of liver ; diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station (bar=100xm).

High magnification of liver in Fig.33. No histopathological changes were found in
the tissue (bar=254m).

Section of liver: diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100yu
m).

High magnification of liver in Fig.35. No histopathological changes were found in
the tissue (bar=25uxm).
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Fig.37.
Fig.38.
Fig.39.
Fig.40.
Fig .41.

Fig .42.
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Plate 7. Pancreas of diseased hirame

Section of pancreas; control fish (bar=100xm).

High magnification of pancreas in Fig.37. (bar=25um).

Section of pancreas ; diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station (bar=100zm).

High magnification of pancreas in Fig.39. No histopathological changes were found
in the tissue (bar=25um).

Section of pancreas. diseased fish, sampled at Yagishiri Island, Hokkaido (bar=100
pam).

High magnification of pancreas in Fig.41. No histopathological changes were found
in the tissue (bar=25u¢m).
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Fig.43.
Fig . 44.
Fig.45.
Fig.46.
Fig .47.

Fig.48.
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Plate 8. Alimentary tract of diseased hirame
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Section of intestine; control fish (bar=100xm).

High magnification of intestine in Fig.43. (bar=25um).

Section of stomach ; diseased fish, sampled at Hyogo Prefectural Fisheries
Experimental Station (bar=100xm).

High magnification of stomach in Fig.45, showing the hyperemia and hemorrhage
in mucosa (bar=25um).

Section of stomach: diseased fish, sampled at Yagishiri Island, Hokkaido (bar =100
,um).

High magnification of stomach in Fig.47, showing the hyperemia in mucosa {(bar=
25/,(1’11).
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Plate 9. Diseased rainbow trout and masu salmon (body weight 0.5g) infected with HRV
by intraperitoneal injection.

Fig.49. Diseased rainbow trout, showing hemorrhage of skeletal muscle, accumulation of
ascitic fluid and bilateral exopthalmus.

Fig.50. Diseased masu salmon showing the similer signs as infected rainbow
trout
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Plate 10. Diseased rainbow trout (body weight 3.0g) infected with HRV by intraperitoneal
injection.

Fig.51. Hemorrhage of skeletal muscle, spleen and kidney; accumulation of ascitic fluid
and bilateral exopthalmus were observed.
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Plate 11. Kidney (body kidney) of diseased rainbow trout
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Fig.52. Section of kidney. control fish (bar=100,m).

Fig.53. High magnification of kidney in Fig.52. (bar=25xm).

Fig.54. Section of kidney. diseased fish infected with HRV (bar=100um).

Fig.55. High magnification of kidney in Fig.54, showing the necrosis of hematopoietic cells
and hemorrhage in the interstitial lymphoid tissue (bar=25xm).

Fig.56. Section of kidney. diseased fish infected with IHNV (bar=100gm).

Fig.57. High magnification of kidney in Fig.56, showing the necrosis of hematopoietic cells
in the interstitial lymphoid tissue and of epithelial cells of urinary tubule (bar=25
pm).
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Fig.58.
Fig.59.
Fig.60.
Fig.61.

Fig.62.
Fig.63.
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Plate 12. Head kidney of diseased rainbow trout

Section of head kidney: control fish (bar=100gm).

High magnification of head kidney in Fig.58.(bar=25xm).

Section of head kidney; diseased fish infected with HRV (bar=100xm).

High magnification of head kidney in Fig.60, showing the necrosis of hematopoietic
cells and hemorrhage in the interstitial lymphoid tissue (bar=25gm).

Section of head kidney; diseased fish infected with IHNV (bar=100xm).

High magnification of head kidney in Fig.62. Showing the necrosis of hematopoietic
cells in the interstitial lymphoid tissue (bar=25gm).
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Plate 13. Spleen of diseased rainbow trout

Fig.64.
Fig .65.
Fig .66.
Fig .67.

Fig.68.
Fig.69.

Fig.70.
Fig.71.

Section of spleen; control fish (bar=100gm).

High magnification of spleen in Fig.64. (bar=25um).

Section of spleen; diseased fish, 6 days after HRV infection (bar=100zm).

High magnification of the spleen in Fig.66. Showing the necrosis of ellipsoid and
pulp (bar=25um).

Section of spleen. diseased fish, 15 days after HRV infection (bar=100xm).

High magnification of spleen in Fig.68, showing the hemorrhage and necrosis of
ellipsoid and pulp (bar=25xm).

Section of spleen; diseased fish infected with IHNV (bar=100zm).

High magnification of the spleen in Fig.70, showing necrosis of ellipsoid and pulp
(bar =25um).
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Fig.72.
Fig.73.
Fig.74.
Fig.75.

Fig.76.
Fig.77.

Fig.78.
Fig.79.
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Plate 14. Liver of diseased rainbow trout

Section of liver; control fish (bar=100xm).

High magnification of liver in Fig.72.(bar=25um).

Section of liver; diseased fish, 5 days after HRV infection (bar=100gum).

High magnification of liver in Fig.74. No histopathological changes were found in
the tissue (bar=25um).

Section of liver: diseased fish, 15 days after HRV infection (bar=100xm).

High magnification of the liver in Fig.76, showing the necrois of hepatic cells and
hemorrhage in the tissue (bar=25xm).

Section of liver; diseased fish infected with IHNV (bar=100xm).

High magnification of liver in Fig.78, showing the necrosis of hepatic cells and
hemorrhage in the tissue (bar=25xm).
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Fig.80.
Fig.81.
Fig.82.
Fig .83.

Fig.84.
Fig.85.
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Plate 15. Muscle of diseased rainbow trout

Section of muscle; control fish (bar=100xm).

High magnification of muscle in Fig.80.(bar=25um).

Section of muscle; diseased fish infected with HRV (bar=100gm).

High magnification of muscle in Fig.82, showing the hyperemia and heavy
hemorrhage of capillary vessels (bar=25um).

Section of muscle: diseased fish infected with IHNV (bar=100xm).

High magnification of muscle in Fig.84. No heavy hemorrhage in the capillary
vessels was observed (bar=25um).

—212 —




LT A4S 7T 74 NADORBRYAEICET R

Plate 16. Pancreas of diseased rainbow trout

Fig.86. Section of pancreas. control fish (bar=100gm).

Fig.87. High magnification of pancreas in Fig.86. (bar=25um).

Fig.88. Section of pancreas; diseased fish infected with HRV (bar=100xm).

Fig.89. High magnification of pancreas in Fig.88, showing the focal necrosis of acinar cells
{bar=25um).

Fig.90. Section of pancreas. diseased fish infected with IHNV (bar=100gm).

Fig.91. High magnification of pancreas in Fig.90, showing the focal necrosis of acinar cells
(bar=25um).
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Fig.92.
Fig.93.
Fig.94.
Fig .95.

Fig.96.
Fig .97.
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Plate 17. Intestine of diseased rainbow trout

Section of intestine; control fish (bar=100gm)

High magnification of intestine in Fig.92. (bar=25um).

Section of intestine; diseased fish infected with HRV (bar=100zm).

High magnification of intestine in Fig.94. No histo pathological changes were
found in the tissue (bar=25xm).

Section of intestine: diseased fish infected with IHNV. (bar=100xm).

High magnification of intestine in Fig.96, showing the necrosis of eosinophilic
granular cells (EGC) in stratum compactum and of submucosa (bar=25um).
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Plate 18. Microsopical observation of RTG-2 cells infected with HRV, IHNV, PFRYV,
EVA and EVEX.

-
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Fig.98. Section of control cells (Toluidine Blue, bar=8um).

Fig.99. Section of HRV infected cells, at 22 hr post-infection, showing the rounded cells and
hypertrophy of nuclei in their cells (Toluidine Blue, bar=8um).

Fig .100. Section of IHNV infected cells, at 20 hr post-infection, showing the rounded cells
and hypertrophy of nuclei in their cells (Toluidine Blue, bar=8xm).

Fig.101. Section of PFRYV infected cells, at 20 hr post-infection, showing the hypertrophy of
nuclei and cells (Toluidine Blue, bar=8um).

Fig.102. Section of EVA infected cells, at 16 hr post-infection, showing the rounded cells and
nuclear degeneration. (Toluidine Blue, bar=8um).

Fig.103. Section of EVEX infected cells, at 16 hr post-infection, showing the rounded cells
and nuclear degeneration. (Toluidine Blue, bar=8um).
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Fig.104.
Fig.105.
Fig.106.

Fig.107.
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Plate 19. Ultrastructural observation on HRV in RTG-2 cells.

Electron micrograph of HRV infected cells, at 10 hr post-infection, showing lower
electron density of cytoplasm and degeneration of mitochondria (bar=500nm).
Viral particles budding from the cell membrane and many other particles at the
outside of cell, 12 hr post-infection (bar=300nm).

Club-like protuberance on the surface of cell, including the microfilament -like
structure, 12 hr post-infection (bar=150nm).

Club-like protuberance on the surface of cell and viral particles budding from this
protuberance, 12 hr post-infection (bar =150nm) .

— 216 —




Fig.108.
Fig.109.
Fig.110.

Fig.111.
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Plate 20. Ultrastructural observation on HRV in RTG-2 cells.

Electron micrograph of club-like protuberance on the surface of cell and viral
particles budding from this protuberance, 20 hr post-infection (bar=150nm).
Club-like protuberance on the surface of cell and viral particles budding from this
protuberance, 20 hr post-infection (bar=150nm).

Long cord-like protuberance on the surface of cell and viral particles budding from
this protuberance, 20 hr post-infection, (bar=300nm).

Degenerated cell and viral particles within a cellular vacuole, 24 hr post-infection.
Showing higher electron density of cytoplasm (bar=300nm).
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Fig.112.
Fig.113.

Fig.114.
Fig.115.
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Plate 21. Ultrastructural observation on IHNV in RTG-2 cells.

Electron micrograph of IHNV infected cells, 10 hr post-infection. Showing lower
electron density of cytoplasm and degenerationof mitochondria (bar=>500nm).
Viral particles budding from cell membrane and many other particles outside the
cell, 12hr post-infection (bar=150nm).

Many viral particles at the outside of cell, 12 hr post-infection (bar=150nm).
Club-like protuberance on the surface of cell and viral particles budding from this
protuberance, 12 hr post-infection {bar=150nm).
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Fig.116.

Fig.117.
Fig.118.
Fig.119.
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Plate 22. Ultrastructural observation on PFRV in RTG-2 cells.

Electron micrograph of viral particles budding from the cell membrane, 12 hr post
-infection (bar=150nm).

Viral particles at the outside of cell, 12 hr post-infection (bar=150nm).

Rod-like structure on the surface of cell, 12 hr post-infection (bar=300nm).
Bubble-like structure on the surface of cell, 12 hr post-infection (bar=300nm).
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Plate 23. Ultrastructural observation on EVA in RTG-2 cells.

Fig.120. Electron micrograph of viral particles budding from the cell membrane, 12 hr post
~infection (bar=150nm).

Fig.121. Many viral particles are observed at the outside of cell, 12 hr post-infection (bar=
300nm) .
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Fig.122.

Fig.123.
Fig.124.

Fig.125.
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Plate 24. Ultrastructural observation on EVEX in RTG-2 cells.

Electron micrograph of viral particles budding from the cell membrane, 12 hr post
-infection (bar=150nm).

Rod-like structure on the surface of cell, 12 hr post-infection (bar=300nm).
Degenerated cell, 16 hr post-infection, showing many vacuoles and higher electron
density of cytoplasm (bar=250nm).

Degenerated cell, 24 hr post-infection, showing many viral particles within a cellular
vacuole and on the bended cell membrane (bar=1xm).

— 221 —




X

Plate 25. Ultrastructural observation on the kidney of hirame naturally infected with
HRYV.

Fig.126.~129. Electron micrograph of retothelial cell in the kidney, showing viral particles
budding from the cell membrane and many other particles at the outside of
cell (bar=150nm).
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Plate 26. Ultrastructural observation on the kidney of rainbow trout artificially infected
with HRV.

Fig.130, 131.

Electron micrograph of retothelial cell in the kidney, showing viral particles
budding from the cell membrane and many other particles at the outside
of cell. Club-like protuberance on the surface of cell {(arrow) and viral
particles budding from this protuberance were observed (bar=150nm).
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Plate 27. Ultrastructural observation on the kidney of rainbow trout artificially infected
with HRV.

Fig.132.~135. Electron micrograph of retothelial cell in the kidney, showing viral particles
budding from the cell membrane and many other particles at the outside
of cell. Club-like protuberance on the surface of cell (arrow) and viral
particles budding from this protuberance were observed (bar=150nm).
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Plate 28. Signs of dseased hirame of test group, reared at 10C.

Fig.136. Focal hemorrhage in skeletal muscle and fins was observed.

Fig.137. Hemorrhage of skeletal muscle, accumulation of ascitic fluid and congestion of
gonad were observed.
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Plate 29. Kidney lesions of HRV-infected hirame reared at various water temperatures.

Fig.138.
Fig.139.
Fig.140.

Fig.141.

Fig.142.
Fig.143.

Section of kidney. control fish (bar=100gm).

High magnification of kidney in Fig.138. (bar=25u¢m).

Section of kidney ; moribund fish, reared at 5 C, showing the necrosis of
hematopoietic cells and hemorrhage in the interstitial lymphoid tissue (bar=100x
m).

High magnification of kidney in Fig.140, Swelling of nucreus is found in
hematopoietic cells (bar=25gm).

Section of kidney: moribund fish, reared at 10C (bar=100xm).

High magnification of kidney in Fig.142, showing the necrosis of hematopoietic cells
and hemorrhage in the interstitial lymphoid tissue (bar=25um).
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Plate 30. Kidney lesions of HRV-infected hirame reared at various water temperatures.

Fig.144.
Fig.145.
Fig.146.
Fig.147.
Fig.148.

Fig.149.

Section of kidney: asymptomatic fish infected with HRV, reared at 10°C (bar =100
pm).

High magnification of kidney in Fig.144. No histopathological changes were found
in the tissue (bar=25gm).

Section of kidney: asymptomatic fish infected with HRV, rear at 15C (bar=100g
m).

High magnification of kidney in Fig.146. No histopathological changes were found
in the tissue (bar=25um).

Section of kidney: asymptomatic fish infected with HRV, reared at 20°C (bar=100
um).

High magnification of kidney in Fig.148. Hyperplasia of melanomacrophage was
found in hematopoietic tissue (bar=25xm).
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Plate 31. Spleen lesions of HRV-infected hirame reared at various water temperatures.

Fig.150.
Fig.151.
Fig.152.
Fig.153.
Fig.154.

Fig.155.

Section of spleen; control fish (bar=100z.m).

High magnification of spleen in Fig.150. (bar=25um).

Section of spleen; moribund fish, reared at 5C, showing the necrosis of ellipsoid and
hemorrhage in tissue (bar=100gm).

High magnification of spleen in Fig.152. Swelling of nucleus were found in the cells
of pulp (bar=25um).

Section of spleen; moribund fish, reared at 10°C, showing necrosis of pulp (bar=100
pm).

High magnification of spleen in Fig.154, showing the degeneration of sheathed
artery, arrow (bar=25um).
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Plate 32. Spleen lesions of HRV-infected hirame reared at various water temperatures.

Fig.156.
Fig.157.
Fig.158.
Fig.159.

Fig.160.

Fig.161.

Section of spleen; asymptomatic fish infected with HRV, reared at 10°C (bar=100
,um). ’

High magnification of spleen in Fig.156, showing the degeneration of blood vessel,
arrow (bar=25g¢m).

Section of spleen; asymptomatic fish infected with HRV, reared at 15C (bar=100
pm).

High magnification of spleen in Fig.158, showing the infiltration of macrophage,
arrow (bar=25um).

Section of spleen ; asymptomatic fish infected with HRYV, reared at 20 C.
Hyperplasia of melanomacrophage are recognized in hematopoietic tissue (bar=
100m).

High magnification of spleen in Fig.160, showing the melanomacrophage in
hematopoietic tissue, arrows (bar=25um).
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Plate 33. Ultrastructural observation on the kidney of hirame artificially infected with
HRYV.

Fig .162~165.

Electron micrograph of retothelial cell in the kidney. Showing viral
particles budding from the cell membrane and many other particles at the
outside of cell. Club-like protuberance on the surface of cell (arrow) and
viral particles budding from this protuberance were observed (bar = 150
nm).
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Plate 34. Blood smears of HRV-infected hirame reared at various water temperatures.

Fig.166.
Fig.167.

Fig.168.
Fig.169.

Fig.170.

Fig.171.

Blood cells of control fish, reared at 10C (May-Giemsa, bar=6um).

Blood cells of diseased fish, reared at 5C. Many immature erythrocytes (arrows)
and small lymphocyte-like cells (arrow head) are found among the erythrocytes
(May-Giemsa, bar=6um).

Blood cells of an asymptomatic fish, reared at 10C. Neutrophile (arrow) is found
among the erythrocytes (May-Giemsa, bar=6xm).

Blood cells of diseased fish, reared at 10C. Large lvmphocyte-like cell (arrow) is
found among the erythrocytes (May-Giemsa, bar=6um).

Blood cells of an asymptomatic fish, reared at 15°C. Neutrophile (arrow) and
lymphocyte - like cell (arrow head) are found among the erythrocytes (May -
Giemsa, bar=6gm).

Blood cells of an asymptomatic fish, reared at 20°C. Many lymphocyte-like cells
(arrows) are found among the erythrocytes (May-Giemsa, bar= 6xm).
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