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Isolation and Characterization of Infectious Hematopoietic
Necrosis Virus Causing High Mortality in Rainbow Trout
Oncorhynchus mykiss

Ki-Hong Kim, Young-Jin Kim, Sung-Ju Jung, Tae-Sung J ung’ and Myung-Joo Oh'

Department of Aqualife Medicine, Yosu National Universify, Yeosu 550-749, Korea
*Lab of Fish & Shellfish Diseases, KyungSang National University, Chinju 660-701, Korea

High mortality with signs similar to viral haemorrhagic septicemia (VHS) such as severc haemorrhages
in the skin, muscle and air bladder occumred in the farmed adult rainbow trout, Oncorhiynchus miykiss, in
Ku-mi and Je-chun area in Korea. The isolates were neutralized by an antiserum against IHNV but not by
antisera against VHSV. Electron micrograph of an ultrathin section showed large numbers of bultet-shaped
virus particles. The newly isolated rhabdovirus was composed of five structural proteins. In the western blot
analysis the anti-THNV serum strongly reacted with G, N and M1 protein. The cumulative mortalities of
RTK infected rainbow trout (10-12cm, 2-12g) with 10" and 10°TCID,/mf were 80% and 30%, respective-
ly. RTJ infected fish showed 50% mortality by infection with 10°TCID,/mé. Control group and THNV-
ChAb exhibited no mortality. From these results, the viruses were identified IHNV although diseased fish
showed similar signs with VHS and caused high mortality in lurge-sized fish.

Key words: Rhabdovirus, JHNV, Rainbow trout
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DML (Oncorhynchus mykiss)e] g}
olg|2A Al vlojg A WA HES
(viral haemorrhagic septicemia, YVHS)$} A E4d
Z2%7| YA (infectious hematopoietic necro-
sis, IHN)e] d&) g8lx em, ol B
AAZ Y3t 8o 5o ofF F2AelA R
BHA gl Ee] 2k (Bullock, 1976 ; Hedrick et
al., 1978; McAlliste, 1988; de Kinkelin et al.,
1991).
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ol#] A 9l (Orega et ai., 1993), 2] 735
BANE 9 ko] AZENE 197075
Ao o|2/N7A Y8, v5 2 #¥ & oY
§F Aol A AB4bE aglgte] FEET £40]
ol gly ofFE Hd o|27|7AE
ookl 29 A Ade] WAl E I )l

IHN g f121a]¢] THNV (infectious hematopoi-
etic necrosis virus) % VHS2] 203 ¢l VHSV
(viral haemorrhagic septicemia virus)<= 72 3
Aag A= FEAS 3 TR E A
=% L,G,N,MI,M22 AIEo] §lo] fA}
3 gARAO R A tEC Ed olE
HAFE ZAYE A F deEide SA U
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A MR ko] Aol WE vehhe Aoz
LA 9ok Z; VHS Wol= 283 2ye w

e R 48 28 Jeis ue,

IHN ®oje] F4E B39 8L ukelr|e
SRR FAE Y A= 98 2A4F glo) o gk
A} B BAJo] ltk (Wolf, 1988).

IHN 2952 1969de] ¢o]z} ojR g EE)
XHegoe g XBIEleln (Wingfield et al., 1969:;
Amend et al,, 1969) o|H &, 1973\ o)AnR =
SulellA F2 s o) A2e AqA
gitsle) B2 IS Xty gu. =3 &
UM g mAbE ER)do] ol
X THNVZE 22319224 IHNVZF 2-a]utalo)
A A E X)) o] Wl sALY) 99
dol A€ vl Tk (Park et al., 1993). 8}=] 7
19703t} o|F A F7A of 25zkel HA) =
A ARG 0] TR Fofol A ¥E] VHSS]
AR o= it

= GAAE 20009 129 2B A
20018 39 AHE Fojo) A% AR AL
5019 FAAMGo] Aozt Eaagal 3y
FHlok 2839 U3 2UEANS suksin ¥
ARSI, o] 9}Zhe HiAle] Hel: Ume) =
vield BT o7} gl VHSVE] 7hg23} v
¥ FrAbslel 1 osAle) Q91 B B Fde) By
= Behstaial gsjodzicy

ME A U

blo|H 22| Ea|

20001 129 38 AAe] FAR fol A
ol AR Holsh 20010 39 A% 7o) B
Aol Falgal i AP WIS Yapoz v
olE2g) #2E WA WA AAlE AR
ol o 30~40cm, AF °F 350~400g2] o
Hom, Ag4SE ok 9~11Ce] A ey
2 I3 A% 29 Sweh HAshns)
Stk A B OWAMEIQ) oiA)e A b

ZA& 9] (4.5m/0.52)2) HBSSE A7}sle] 2
A3 oy, A Rel9 o3t 045m filte) S
T3l wole|lAgte) g AFAL AlREAT,
THIE AN 80CollA BFstAA 2F9)
AHE-31 S T

Mz 3 7188 Al

N HARE #1ske] Alg Wolg &) sly)
24 A4, 8R4 183 AR 2yHEgs ®
4 CZ A 33} BHIA (Brain Heart Infusion
Agar) H¥pfRle] @517 15C 2 20°C oA
IFdZE Bl ek B3 Hoje] 7l 7hy
AE-Z HA37) #3le ARDF 2 NEY o}
79| 2R 7Y Avg Be)slla ey
Z#L PBSE A3 ¢ & 24 FTRS 3| 3}s}g]
FEA0| sl A ksl

T3] ME

FANFo] ARZRE vlolHx WS ¢ja}
o chinook salmon embryo cell line (CHSE-214:
Lannan ef al., 1984)& Aol ule} Aviw) kst
o FH)EA T, 100 1U/mE2) penicillin, 100ug/mé
&} streplomycin, 10% FBS (Fetal bovine serum) £
715t MEM (Eagle's minimom essential medi-
om, Gibeo)g- AHE-3he] i 9agict

AMEE dl0[3A 3 Blo[RiA 27}

o] T dif v YAHL Eale] ol
A Hlole] s REPE Foi] 2B #29) x|
i&o] YAZANA ANFE HojelA Balgh ut
B RTS8 )2 Tx)7)4r0]
Aol A AR FE Wolofl A Bagk ule)aA
2F RTK)S & 2aF23l7 o]5g
FOE BN AFE eyt B3 [HNV
Mol M AFEAME B F5lo]E 9] chum
salmon (Oncorhynchus ketayel x| Ha)¥l IHNV-
ChAb Z5E YEF Sz fe] gAn=2
WFZRE Eok dol AN vlolElA 7}
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o7le] H|wE CHSE-214 A XE o &%
TCIDSO e &2 3shsi)

HIO|2 A2 AfX|

CHSE-214 AJX& 75F flaskol] ©% ) %:3}e]
Hlol @] (IHNV-ChAb, RTK 13 3L RTHE %
2} 1570 ¢} EetAAo)] HESITE 15T s
A M E} SHF lysisEE AL AP H
o eke]S e 2,500mpmollA] 204, 4.000rpm
ofl A 3087+ Zhzh 24 4 B3t HEZ
$E2L AMASAL 9714 iz FFAS
28, 000pmel| A 2417 94 F-E|sa vho|# &
-2 TNE buffero] 5-#A)%ith. TNE buffere|
He A7) vlo|#2AE Sucrose discontinuous gra-
dient 20% ¢} 50%2] % UYL EN T4
B & 3 ulo)g g Y=3}ch

] -1 i O BS,

AR zhzhe] wloji A (IHNV-ChAb, RTK,
RTY) 500 x£9} Complete Ajuvant 500 8 3
s, B9} S0 14 MBS, 23 F A
A E vlo)g] A 500 #2292} Incomplete Ajuvant 500
wWE FEsle Eze) $ol 23F HFEUTE 2
2t A% 25 Foll AA R vlel2l X | mlE W3}
ZAFEY, 39 Fol AP ANPH PA S
4Col A 24417F BBgE Fo EHS F2lsl
S6CAlA 1217 Bg3s &, AHEA17EA] -80C
of H33%ch

Hi0IE A S8 AlE

75 ey S0 53] ullFH CHSE-214
AZE A ejoksle] 94 well platedl] 1.0%10°
celymlE 10088 BF3S 15ColA 2447}
wjokalo] plate Hhetol $-2kA1ZTE 3912 Con-
trolZ4] [HNV-ChAb, 2372+ RTKe} RTJ
g AHgEtgc ke wiel#is 7S
I00TCIDSO/m & 245 34e A3,
Qr Hajx v SARR ATERE £

ok ure Anti-VHSV secrum & 9E 58
A)ZE)e]A  Anti-IHNV-ChAb serum, Anti-RTK
serum _12]3 Anti-RTJ serum2- S08] 2 3]4{ 3t
the o g A 3Asle] F)skch 3wl
7 A E E WA ARolA 1A HE
A7) & 2189 96 well platcol] 100 xf2) FHE$
Z 15Co) meysiua] CPEE #F3IAT
(Okamoto ef al., 1983).

MXEHD| A4 2E

2a] ulolg2e Fejd FAE 5 MO
7} 0.10] ¥]A CHSE-214 A|¥o]] E&F§ 7Y
AZ) F 15ColA 24A17) wiGkSLA, scraper
A9 HEZE 38t 1000xgolA 1587}
A4 B3yt f4EelE il Aol ¥

& 25 9 FFEEgde|n] 247 IF
AlZl & A& 8 buiffer (0.1M phosphate buffer) =
33] AlFELL, 0sOs 237 AgE G5F 74,
epoxy resin® s ¥ T ZUPHHZS A2
r} 2BFAH-E 5% uranyl acetate 'R 0.04 % lead
citrate 0 2 o)A sled F3} ARV Bl
A Ps.

T HUE 84

tha 23 B4 AAE vlole| A RTI9
RTKZ 10% polyacrylamide gel 3ol A 21719
%% ¥ CBR-250 944 (Coomassie Brilliant
Blue .5g, Methano! 250 mf, Acetic acid 100 mé,
DW?2 650 mf) 0.2 g4 8}, =9 (Acetic acid
100 m¢, Mcthanol 250 mé, Distilled water 650 mf)
o] @ ¥ ¥ol ZRslo AL o
SDS PAGE] vlelyt ¢ A-E nitrocellulose Bf
of] Towbin et af., (1979)2] ¥HH S 2 blotting 3|22,
Anti-THNV serum®} Anti-VHSV serum ¥} §k-3-A]
7 v w3}

£ aH
ZE4Ee ¥ Afda REE ol
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(RTK, RT))2} 71&o] B8 IHNV <o) WYA
2] Aol & Yoty st NS Aol
T 3% AT R do) go e RE @
HA BRI Ao (A 10am)E A QY u
2u, 48 A g gt ule)a) 29 HF
HALE 2zt QA8 2HA8e 10CE A
BE AN AAsRen, e2u onpy
8| olF-& AMRENTE 2129 vlo| A 7}
(IHNV-ChAb, TCIDs, 10%/mf : RTK . TCID,, 10/
mé; RTJ, TCIDy, 10°%/mf)E 22} TCIDg 10°/mf
& TCIDy, 10V/mi 2] 77} ZA8le] 1A17}
HAMOE AR om, e vpo)gd~
Y o4l HBSS-8-o0-¢ HEsuw, Ay 7)
2 F 369U AN AY 717MESk 3
AR odle Algat WAk Ba)sly vlo|g A
ME AR X RTG-2 A= HEs}Qon RT
PCRE 53l IHNVS) 7} o 88 3olsiyr}

Reverse transcription-polymerase chain reaction
(RT-PCR)

Hiole 2ol ZFE Al X vjokel 200 oA 2
¥ RNAE 70CNA 587 WANZ 3 2
&AM Y2273, Q7)) Oligo (dT),
primer#} reverse transcription mixture & Wo A
A 20x002) Z23-2 50mM Tris-HCl, pH 8.3,
75mM KCl, 3mM MgClL, 0.5mM dNTPs, 10mM
DTT, 10 units reverse transcriptase (GibcoBRL
Co)7} HA atgTh SAAL Hh-2-2 42°Co)) 4] 60
E2F AABIRE 70CAA 587 Halsl 2t
T BB E AARGLH, o)9) e g2
doixl cDNAE PCRE 3o g olfalgch
PCR primer= THNV G protein®] ¢F 540bpE
target © & 3} primer set-& AME (Miller ef al.,
1998)3t] PCRE 3t} (Fig. 1). PCR 31&-
< 100pM 9] primer, 0.2mM dNTPs, 1U Taq
DNA polymerase, 2.5mM MgCl,0] X% &t}
o A€ cDNA 1408 Hrlslo] s
o, WgR2HZ 95C 4527} denaturation, SO°C

4532 annealing, 72°C 187} extension ¥Wh-&
30 cycleE A3 A)F| 2, 72°C 587k postexten-
siong HF-A)A 1 step PCRS 3) 315902, 2 step
PCRE 2 2702 WAt 2% ¥ PCR
product= 1.5% agarose gel-S ©)8-8le ¥<ls)

AT

1 atep primer sets

IG 1
¥-ATG-ATC.-ACC-AAC-TCC-GCT-CAT-T-3'
I3
S -GAT-TGG-AGA-TTT-TAT-CAA-CA-¥

2 step primer sets

D 4

3 CTC-TGG-ACA-AGC-TCT-CCA-ACG-3
ID 3
5“CAT-TGG-AGA-TTT-TAT-CAA-CA-¥

Fig. 1. Primer sequences used for RT-PCR amplification of
IHNV genes on protein G junction region by designed
Miller et ai. (1998).

HE0 X Mz

2000%d 1293} 2001 349 A3 o)) A
AR FA7Ngo] G Aol WA} © DA e] 9
AE o2 Rty HALE 3% A5 ¥
ot 53719 &8 7 2820 4% &
8 248 JeERAT (Fig. 2). Mla-2a) Ag4
I EYAREL FEEA Qekon Aog
H| gl Btolg 2 HAM- A& CHSE-2144) £9)
BET A Axe FYPHS Bxo8 Hi=
CPE7} 25Ut} (Fig. 3). 7019 &) ata
HAFENH d¥H ZYHTANAMY A EEA
aa-o] Hepd §Jo0 7 Hol 74 QA= A)
ol 7183 o099 o3 WYl Azt
T 7 AUk 2B RTK 9} RTI= viok 72l
of CHSE-214 AN Eo}A 2z} 10* TCID/mi,
10°" TCID/mf 2] wlo]2| 2 7}¥7F2A IHNV-
ChAbe] 47191 10” TCID,/mé 9} |-AF 74
7k WEMIRIT} (Table 1).
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Fig. 2. Infected ranbow wout, Oncorftynchis mykiss show-
ing severe haemorthage in the lateral muscle, (A) Jecheon,
(B} Kumi,

Fig. 3. Cytopathic effect (CPE) of CHSE-214 cells infected
with the RTJ, RTK from rainbow trout showing diffusc
retraction.

Table 1. CHSE-214 ccll line susceptibility of the isolated virus

Fig. 4, Electron micrographs of an ultrathin section show-
ing large number of bullet-shaped virus particles in CHSE-
214 cells infected with the isolated vinus, (A) RTI, (B) RTK
{Scale bar= 160nm).

HZN|AEH At

AHNEE TEMOZE A3 A g3y o
o|#AYAE ERIF + YUY (Fig. 4). vto]
2 Qlzke) A= F7de] o 78nme| i 2o
= 9F 180~ 190nme|3j e, wlole]X A=
envelopeo] $le A& A= OFCE B A4
oA ¥ ¥ RTIO RTK: AHAAQ e
HA0R Wol HupoleiAe] dEYE gl

Titer {Log TCID/mé)
Cell line - e
RTK RTI IHNV-ChAb
CHSE-214 5.50 6.75 6.50
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BHAsH] Yi

2] vlo|HAF RTKS RTIE 115005 =
A%t Anti-ITHNV-ChAb serum, Anti-RTK serum,
Anti-RTJ serum 1E] 1. Anti-VHSV rabbit serum
2 ZaHFSEE-] ARt B vloHAF RTK
9} RTI&= Antu-IHNV-ChAb, RTK &) 7 RTJ
rabbit serumol] ¥2 F3 FAVIE el A}
(Table 2). WA Anti-VHSV rabbit serumol] = &
3 F8t HA ol @A o2 IHNVS &
AVEE ZHE A2 2 3 ESIT) (Table 2).

HRO (242 S EHEE

£ ulelglX RIJ9} RTKE] 74 ¢ ad&
SDSPAGEZ 4% ZA#E Hg. 50 vehggl
oh e vlo)g s )9 A A LG,
N,Mleo] ##slen, ol U&7 HNV-
ChAbsl A Ao R #AAF U} AniIHNV-
ChAb seum} Anti-VHSV seums: AF2-31 7 3141
20l -] THNV-ChAb$} RTJ,RTKE: Anti-VHSV
seumol] A} L APHE2-0] LJElLR] gkghx) et Ant-
THNV-ChAb serumoi Al IHNV-ChAbS G, N &
oA WETE Ve Y, RTI= N3} MI,
RTK=GN,Ml A4 =g 8918 4= gk

2y &
v dolA H-elg vlel# (RTK, RTH}
71&e) BtE ITHNV2le] #igdAde] zjolg <

olR7] 98l LALEE 2AEAT. AEA
Holl AR2-3 AHZRE ALA A#3 nlo]z
2 As Pg Ao YAl BEsA gt
O HE 36U FoF iR (9] 29 e
IHNV-ChAb Al % vigle #HALE)R]
@2}, [HNV-RTK &} THNV-RT] 7}¢d5tol| A
= 27} 80%9) 50% 7} BALE 1ck (Table 3). ©1
Y Ao 8 FALE M ERI 29,
FEYIN /T HFNEYel FEFor 7
HE U, olE T S A A Ao
Al Rt FASERATE (Fig. 6). o] o Q1973E
AlolE WAt R Azl Hpo|H A AAES
AR A3 Ald2 BElEA] ggod voly
e RS Belsl9i, RTPCRE £3le [HNV
He 1Y F AN Fig. 7). 4¥ 28 ¥
AET FRANFAE LR vlolg)x Ax
= A3 A3} ule|AAE BEEA Rt

KT} ATK FHNY KT ARK DNY

(B} ©

Fig. 5, SDS-PAGE and western blot analyses of structural
proteins of IHNV-ChAb and RTJ, RTK. (A) SDS-PAGE,
(B} Western blotting with antiserum against IHNV-ChAb,
(C) with anti-VHSY serum.

Table 2. Serological relationship of the rainbow isolates(RTK, RT)) with the JHNV-ChAb

Antisera Anti- . _ )
Anti-RTK Anti-RTJ Anti-VHSV
Virus strain THNV-ChAb
THNV- 7101 4604 2074 <55
ChAb
RTK 7879 2425 4130 <55
RTI] 8299 7101 7480 <55
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Table 3. Montality and virus infectivity m the cunbow trout artificially infected with virus strain THNV-ChAb, THNV-RTK
and THNV-RTJ

. Vins :
Vi steain Body Infection No.of  No.of dead fish infectivity *? C;EEE:;E
Wﬂlght{g]‘ In]:';ﬁ]irq;qn test fish D.ﬁ%,: pﬂﬂé{!}ﬂfﬁﬂggﬂ Dead Sllﬂ"i‘i"i.ﬂg {%}
[HNV 11 35 10 0 0 O * - 0
ChAb 11 1.5 10 0 { 0 - 0
THNV 11 35 1} () 5 3 415 - 80
RTK 11 1.5 10 0 0 3 - - 30
IHNV 11 3.75 10 2 3 0 525 - 50
RTJ 11 1.75 1) {) (} 0 - - {}
Control 11 HBss i0 0 0 0 - - 0
* ! Log TCID,,/mf of virus, * * Log TCID, /mf of fish, * * Not detected.
L)

S FA N Fo
ol A} IHNV 7} &8

X FRNF

(Oncorhynchus mykiss) 2o

Ho=2A [HNVZL 58] it
Ao Ak7]0) AL AA

= HAs Qloke Aol #le vl glv) (Park
etal., 1993).200004 3 20013 230 28 A)H
AR Tele fo] A e 9~11Ce]
AR ARGl A7 oF 30~40am, A
Z 9F 350~400g9] AdolollA siAlZ} HH o
ST 2 AL 2839 4% 28E
U HARE Al E o] RxR) ¢
& VHSV 2} vll-4- -8-AF (Wolf, 1988) 3}t o
oAk B A7-E HAIS Mt 218 E
AL A o] WA x By gkt vl
o]Z]2 ZALE 13 A E vk AHlEL) ¢
doE EAo® s EEHo| Mekel CPES}
= grvleldA-g 9|43k, AR
)7 AN envelopeR 7hR] = @R ok
Blo|2 A glzle] UFAE Yhujo|p| e YF

Fig. 6. Dead fish of experimental infection.

M 1

2 J

[Gg. 7. Agarose gel electrophoresis of PCR products from
genomes of RTK and RTJ from infected fish, M, Marker;
Ime 1, IHNV-ChAb; line 2, RTK; line 3,RTJ.
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ohA kel s thg2 °l8st F3AY
3 ELISAY9S Ystg=d, 438 43, vlo|y
23 RTK ¢} RT):= Anti-IHNV-ChAb, RTK 72
AL RT) E7] &g =& 3 718 el
& 9, Anti-VHSY E7| €30 e A8 F3)
7b B2 9ol BAYAOZ IHNVE FAMS
e AR HAEQIY, o] 49 Ae
RTK ¢} RTJE IHNVY 7RsA 02 =5 veh)
RV, 5L 93] SDS-PAGES} western blotZ
3Bsldv}t. SDS-PAGE®)] vleld RTK®} RTJ<]
73 A2 591 IHNV-ChAbS} of £ &
AR 2719) s E JAE U, o] west-
ern blot3lS W Anti-VHSYV HAAi= Ho] &
WA i IS ANY 5 AAAT Anti-
IENV-ChAb ¥ & AR ol G, N, Ml
oA ¥R Mg 18 5 il o]
AHE 2 QFelA FA7HEoe] dlguale=
IHNVe) 2lgh 293 08+ Uit

2 A2 25 (RTK, RTI) ¢} 7]&0] B¢
Y IHNVeEe| B4 zjolE dolrnr] ¢ 3}
LFel FA NGOl FaFoAq A2
A RA A ol dAeR 36 £t 7k
AF-Z AAT A, v A2k IHNV-ChAb
HAFAAE HAERA] ko), THNV-RTK 9}
IHNV-RTI Z+d oAM= Z}Z} 809 %} 50%7)
H A= 2T} Pilcher and Fryer (1980)= o8] A
Hell Al E-]@ IHNVE] MEAo] 1 FalFf
me} zhzt BE-g WASHT ofel 279 THNV
7V (RS AARELYen, A2 ok IHNVE] &

FE°| Hol= A, Azt §A W g
A 5ol BT FUIA= @& o8 d+A
So)] Hsl ) (Winton et af., 1988. LaPatra
1989, LaPatra et al., 1990). LaPatra ef af (19902
HAoji o}F{9 ME thE Fof| A THNV straing
o] Wehl= WHA el Alolg HIPIH=H),
Type 2 strain (Idaho)g FA]7))<o]oll A, Type 1
strain (Oregon)< kokanee salmonel] 4], Type 3
strain (calfornia)= chinook salmonol A z}zh 4]

g HeAdE Jeplle Z0E RyEqo B
Ao AoA £ o, oo Ee]d RTKS}
RTI ¥2ZF5 THNV type 3 type 2 strainz} -&
AlE A 7 QU 2 I g2 A
£ [HNV-ChAb&= thE Typed} IHNVYE
A48 + AU

Ao ol A 8) ER)slgo] 9FaA o)
A E-glE|o]Zl IHNVE AojoAle HAE <
2712 @em, Aojd FPE] M E Y3
A2 HI7} Ho] ko) (Park ef of., 1993),
& A2 53k HE 5o shHe A A G
FE Aol g HAl A=A E B
IHNV7} £ EojZe] ule} gkO.Z o]F ulo]
B2 strain®) JE 3 ALRRGAE oM AAx
of mE vlolgi el MY v T AT E T3l
IHNV Zrgoll g o] AHETL s of
o Aoz AziEo7,

2 o

2000 129 28 M 2000038 39 RAE
Tl A8k T2 frof lAkeA FEx)7)
Fo7l ¥ HAl=Eo] Hlolg ALY A3, 9
Rede ALleu|e] &34} olrlv] NYEE B
Mo, sjietA HALE A A, Fus &
W A, 859 29 58 ks v
o|ei samples A|Zfslod M Xl HEFg A
ME2] FHEE 5402 3= CPE7} J¥¥
Ak AEAEE TEMO 2 234 247 ¢33y
g vlojgARALE Y 4 UKich vio) A
AAE =7 37 80nm, Z¢] 170nmol2,
AL EHE envelopel 2 Ede v A
= WY 5 ARTE olHF HPE|F EAow
& | Rhabdovirus9] 9%5<9-& I 5 U
t}, ¥ o]y A5 RTK 9} RTIZ Anti-THNV-
ChAb serum, Anti-RTK serum, Anti-RTJ serum
Z18) 3% Anti VHSY serums}l a3l Al
¢ A3 2] vpolgjls RTKS RTI= Anti-
[HNV-ChAb serum, Anti-RTK serum 28|31
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Anti-RTJ serumel] %2 £33 gA7LE e
HH  Anti-VHSV serumol & of-$- 2 3|7}
2 el da 723 B4o AdRE L,
G,N,Mi¢] #FFeH, o|F8 A% 7
Z} 180, 68,41, 32kDao]| s|FsH5ch Anti-IHNV
serum3} Ant-VHSV serumS- ©]-2-§F 2xik-go
Al Anti-IHNV serumdi] oAk wkL-o] Ljelyt
t}, A BA Sl AR WA 4
#He ¢ A3 A¥ 717-5<¢r Control ojf-2}
THNV-ChAbel] 72+l o] f+ #AL ¢ 7F g1l
1} IHNV-RTK S} IHNV-RT)o| Z+d® olf{ &
(A} gdojel FARE FAE Heo|w) 7
8022} 5097} WA= ST}

g1 =8
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