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Selection of Suitable Cell Line for Isolation of the Infectious Hematopoietic
Necrosis Virus (IHNV) from Ovarian Fluid of Salmonid fish

Toko Yoshinaka*, Mamoru Yoshimizu* and Yoshio Ezura*

*Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University, Hakodate 041, Japan

(Received July 2, 1996)

Replicability and yield of 2 strains of IHNV in 9 salmonid cell lines (CHSE-214, KO-6, RTE, RTG-2, RTH,
RTT, SEH, STE, RTE-2) and 3 non-salmonid cell lines (FHM, EPC, EPG) were compared at a low M.O.I. of
0.001. Yield of IHNV in RTE-2 derived from rainbow trout embryo was as high as those of RTG-2, EPG, FHM
and EPC cell lines.  Although EPC and FHM cell lines showed high sensitivity to toxic substances in the ovarian
fluid from masu salmon Oncorhychus masou, RTE-2 and RTG-2 showed low susceptibility to these substances.
These results indicate that the RTE-2 and RTG-2 cell lines are suitable for the isolation of IHNV from the ovarian

fluid.
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ZURADEERY 7 - v AHEOBLREZICB Y
T, LB PHET 5 L CRIVASAORBEE BN
EELRETHY, BAEERRERED R 4 VAR
RHE B R BKD) DR EA K & L TRIFRAD Y 1
WAB L UHERESHEREOEREZHB L 2o T
B (K - B, 1989), HFICIRGeMEE MAFERILAE Y 1 WV
A (HNV) 2L BV AB I VERTADHEIIKE
{, DHEXROMLPEELFEL %> T 5 (Amend et
al., 1969; Pilcher and Fryer, 1980; Yamazaki and Motonishi,
1992), ZD7zHORIP - BALBBHICBIT 57 1 IV ARED
BLbE L, BEBHEHNELSH ST USRI L 51
EHEHEML, DONORFFEEIZBIT S 1990 LI
DOBAREIE 2500 % B> Tw5 (A S, 1991;
Yoshimizu et al., 1993),

T A NVADGEIZIEENERENE TS 4 VAT
L TEZHOBVHMEFAVERETH LA, BEOM

* ALHEE KK E S5 A ) 382 (Laboratory of Microbiology,

Faculty of Fisheries, Hokkaido University, Hakodate 041, Japan).

RAEBWAZLREREFNEREBEES 5, $7274
WV ABSEEATE < T H AT & 2R ENR R 055
By SHEERS L2l iz s v, 22 THESR
LEEBOY 4 VABSERER L, »OoRERSOE
HF )RR WHRSFET VIREZRIT RO NS
FlEIEARE WV,

Fendrick et al. (1982) i3 IHNV % 708, ¥#ET 57200
#ifa & L T CHSE-214, STE-137, RTG-2, EPC, FHM O 5
FEEOMAL % L L, EPC & FHM #ifaAS IHNV 53-8,
REEIENTWAS & L7z, BIE, CHSE-214,RTG-2,EPC,
EPG fBAS &R DK E KBRS % 13 LO—RZIZIL AV S
NTW 5, Yoshimizu et al. (1988) 13 32 FE D F i M
B % 3812 2 kD THNV Ol E % LB E L, CHH-
1, SE, RTG-2, CHSE-214 #ifE T\ B gufli & 1572 & s
LTWh, Fro= V< AR O RTE-2 #ifa 25 THNV
CEWEZHEZRTHEDH S (Fernandez, 1990;
Fernandez et al., 1993),

Z I TLEOREYBEICHER HNV OHEENS
V12 O AE RS 2R, WEE Y WEBRE L
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Too SHIZINGD ) LWEEN S h o7 SHEFLILL
BHED Y 4 VAGBEIZHV SRS CHSE-214 M3 % A v
T, IHNV BRHBHEETH 5729 7 T < A DIIERERL
DEOEBEFR, INOLOBERERELT, BET
SEOENEREB Y~ T Vh 5 [HNV 2 EHEETHHTE
Bl % BIR L7z,

BRBRUEE

HELH EHER

WHFFEE TR Z P O & B H % 0 CHSE-214,
KO-6, RTE, RTG-2, RTH, RTT, SEH, STE ¥ & U RTE-2 #i
K, 7 #agEbsoAafEHERO EPC, EPG, FHM #ifg
DFEET 12 - HRILMIRE L L THEER L 72 (Table 1), #
FaDREEIZIE 10% £HEIRILE, <=V ¥ 100 LU/m,
A M7 b4 ¥ ¥ 100ug/mi, 0.15% NaHCO; 3 & UF Tris-
Buffer % & ¢ Eagle’s minimum essential medium (Gibco; LA
% MEM,-Tris & #9) & V72,

SF - ARE RS

HEY « VA%

BT A VAKRE LCIhIBEOY S LSS R
IHNV (ChAb) %% (Yoshimizu et al., 1989) & KD =V <
A543 & L7z THNV (HV-7601) Bk (Sano et al., 1977)
EE L7z, WY 1)V ARRD CHSE-214 #ifa % Tl
E L7274 WV ARKEATIE 2 21 1052 3B £ UF 1053 TCIDsy/
ml THo7z,

HELIRERER

1993 4£ 9 HIZIRELL 72 THNV B BB OS2 )1 38
£ 2 5~ ADIRERER (60 1K) TAERICHRA L7
7 BIREERERIE, BHICB W TRINER OB A D
UEEICBE T v TR AL TH Iml % EREKICERIL
(Yoshimizu e al., 1985), [FEIEDHEYZE A Y Balanced Salt
Solution (Anti Ink: Hanks’ Balanced Salt Solution 100m/,
Penicillin-G 15001.U./100m/, Streptomycin 1500pug/100ml,
Mycostatin 800 Unit/ml) Z#RML TL CIRA LD B, kK
WLTERENHZELELIIY A VARERTo 720 £

Table 1.  Fish species and type, tissue of origin, and original reference of fish cell lines.

Cell line Species Pass No. Tissue of Original

origin/morphology Reference

Salmonids

CHSE-214 chinook salmon 260 embryo/epithelioid Fryer et al., 1965
(Oncorhynchus tschawytscha)

KO-6 kokanee salmon 155 ovary/epithelioid Lannan et al., 1984
(0. nerka)

SEH chum salmon 65 embryo/epithelioid Fernandez et al., 1993
(O. keta)

RTE rainbow trout 102 embryo/epithelioid Yoshimizu et al., 1988
(O. mykiss)

RTE-2 rainbow trout 53 embryo/epithelioid Fernandez et al., 1993
(0. mykiss)

RTG-2 rainbow trout 62 gonads/epithelioid Wolf & Quimby, 1962
(0. mykiss)

RTH rainbow trout 215 hepatoma/epithelioid Fryer et al., 1981
(0. mykiss)

RTT rainbow trout 68 taill/epithelioid Yoshimizu et al., 1988
(O. mykiss)

STE rainbow trout 206 embryo/epithelioid Lannan et al., 1984
(O. mykiss)

Non-salmonids

EPC carp 62 epithelioma/epithelioid Fijan ez al., 1983
(Cyprimus carpio)

EPG goldfish 63 epithelioma/epithelioid Fernandez et al., 1993
(Carassius auratus)

FHM fathead minnow 237 caudal trunk/epithelioid Gravell & Malsberger, 1965

(Pimephales promelas)
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D, REBRIMAT 2 E T, —80°C ICHMHEERE L0
%8B, ZOFREROFMERO T 4 )V AHE T IHNV
P& i o 7 PRBLEERL O THNV JEgefliiE, CHSE-214 #ifa
EFRWTHIE L7z E 25 102~10* TCIDsy/ml TH - 72,

9« IV ADEERE

BEARRLHINL % 2.0x10° cell/ml \ZFEE L, £ 5.0ml %
25cm? 7 J A 3 (Falcon) \2E L, 20°C T 24 B
#%, THNV % M.O.L=0.001 & %2 % & ) \ZHRE L 72,
%, BERE® 15°CIZLT, 1,3,5,7HBIC79 22
HHEEEWZ 0.1ml $72HLY, CHSE-214 #ifa % v T
7 4V ARG % 50% R EFEICL D HIE LR,

YOS5 AHERRRIFRDD « )V AREEL

LEEOBEIE T IHNV I3t L TE VRSl & g 2R
L7 STEEOMBE L BIRL, —BIICIE L 7 4 )V ARRE
WZHW STV 5 CHSE-214 I8 % I 2 7251 6 FEEOH
fa % 2.0x10°cells/ml \ZFi%EfR, 96 7 = )L 7 L — M 100w
FTOHE, 20°C T 24 KBRS, HEY 7 7~ A FE
WESOW D47 o VIZERL, 15°C T10 HRsEEL
7zo MRIZELDSBNIFHBI OV T, EhEnwEEE
MR R UM EEN224 7 2V L — MCRMC L,
M Zs PR R (CPE) & Big2 L7-, T OB, #iHiC CPE 25,
b N2z 2o 72 EEHI RN B RERE O AL 2SHIRE 21 (CTE)
k2D EHE L. —F, RTE2 MlZIZCPE AR &
N7z BHI O WTEY 0 558, 74 b % RTG-2, EPC,
EPG, FHM, CHSE-214 fifg T X & IZ#fL % 17V, CPE T
HDHTEEMR L, % B RTE-2 Hifii T CPE »EIEE X
Nz o 72 DB DKL T CPE AMERE S h -3 EHZ D\ T
I BRI L, CPETHAZ L2 HHALL, &
NS CPE HEHEAFHRY 4 VXDV TIRHLIHN 7 1
WV A %7 FIE (NDs=1 : 128) % Fi W 7= EER P AIRER 2
107,

& S

M.O.L % 0.001 [C U CTHEIE L IIZS D THNV DIEFER
IHNV ChAb #% M.O.L % 0.001 |2 L CHME L /2354
D¥EFEE * Fig.1-A ISR L7z, 3 HBIZ RTG-2 i
10"*TCIDsy/ml LA D& GeAi % 7R L, RTE-2, EPG, EPC
faAsZ 2 h 6.80, 6.30, 5.80 (log. TCIDsy/ml) & &5\ i
fli %R L7zo KIZ IHNV HV-7601 #R DR % Fig.1-B 2
i~ L7zo HV-7601 ¥£D ¥4, RTE-2, RTG-2, EPC, EPG,
FHM, STE O 6 FEEH oMM THEHI R, 3 HHICZFN
Z16.05, 5.80, 5.05, 5.30, 5.80, 5.30 (log. TCIDsy/ml) DB

Log .TCIDso per ml
S - N W s [ A u e v

Log .TCIDs, per ml
S = N W - n & N

3 4 5 6 7
Incubation period (days)
Fig. 1. Yield of IHNV in 12 fish cell lines (M.0.1.=0.001)

A: THNV strain ChAb
B: IHNV strain HV-7601

iz R L7z

YOS5 ARMRADIMEIERZEELIIBED CPE &
CTE DHIR

_EE o RTE-2, RTG-2, EPC, EPG, FHM #ii}2!Z CHSE-
214 MifE & N2 72 6 FEEOMIRE L ¢, FIENNICHEE
L7242 T~ ZERIVBLAB DO INEERERE 60 Mtk % A L 7o 45
F% Table 2 17 L7zo #IMIBAERE ML TR RE 2L AS
B -4k 8 FHM T 26, EPC C25, EPG T21, RTE-
2T 19, RTG-2 T 13, CHSE-214 T 11 A TH o 72,
% B 60 BEH 13 RIKIE TR CoMRME L { kst
BEsN e ol RiZ24 72 VT L— 2 EW, #il
WZBALDAE U 7=Hlifa 2 & [F — MR MR L 7258 CPE A%
W3 L 72 M4k $1d RTE-2 T 14, RTG-2 T 12, EPC T
11, EPG T 10, FHM T 7, CHSE-214 T2 HRKTH >
Too —7, WhERER MO SHliEY (CTE) &
HIWE & N7-ARAEE FHM € 19, EPC T 14, EPG T 11,
CHSE-214 T9, RTE-2 TS5, RTG-2 T1HKL ho7,
HBINSORED ) b WFhoMIaTH CPEATHIAL
B o TRRAREUE 29 RIKTH o 720 25 18 BfRIZ W
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Table 2. CPE formation of six fish cell lines inoculated with 60 ovarian fluid samples from masu salmon

collected at Shari River

Cell lines
RTE-2 CHSE-214 EPC EPG FHM RTG-2
1st inoculation (CPE+CTE) 19 11 25 21 26 13
2nd inoculation*!
Sample No.(CPE positive)
1 + + + + +
3 + + +
5 +*3
6 + +
10 + + + + +
12 + + + + +
14 + +
17 + + + + + +
18 +
20 +*4
23 + + +
26 +
27 + +
33 + + + +
35 + + + + +
39 4
42 + + + x4
53 + + + + +
CPE 14 2 11 10 7 12
CTE(1st-2nd) 5 9 14 11 19 1
3rd inoculation
Positive in RTE-2 14 14 14 14 14 14
Positive in EPC
but negative in RTE-2%*3 1 1 1 1 1 1
Positive in RTG-2
but negative in RTE-2*4 3 3 3 3 3 3
Total CPE*? 18 18 18 18 18 18

*1 Cell lines which showed cytopathic effect(CPE) and/or cytotoxic effect(CTE) in the 1st inoculation were
passed agin to the same cell line. Cytological changes in the cell line at the 1st inoculation were judged as
CPE for those with changes (marked as “+”) and as CTE for those without changes in the cell line at the

2nd inoculation.

*2 A total of 18 samples showed CPE in either of the 6 cell lines after the 2nd inoculation. Of these, 14, 3 and
1 samples with CPE in RTE-2, RTG-2 and EPC, respectively, inoculated to all the cell lines in the 3rd

inoculation revealed all positive in CPE.
*3 Positive in EPC but negative in RTE-2.
*4 Positive in RTG-2 but negative in RTE-2.

N2 OMBET CPE XK L, £#DH T CPE B O—%F
%o 72D13 RTE2 MIFAD 14 BRAKT, FEME25%Y
D 5 EOMRLI A L7256, & TOMAIC CPE 5
5i7z. KRIZRTE-2 Mifi T CPE RSN, oMz
T CPE 2EBIE8 S - 3EHT 4 Btk (BRBE S No.5, 20, 39,

42) THo72o TN HDH E RTG-2 M T No. 20, 39, 42
® 3 #4K, EPC T No. 5,20 @ 2 ¥4k, EPG, FHM T No.
42 D 1 BARIZ CPE SR b /2, % 2 T No. 20, 39, 42 1&
RTG-2 7* %, No.5 1Z EPC 2> 5S4t 5 FE DML I #kE L
2o ZOREROTNOMMLIZS CPE FHBLL, 28
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CPE FIRAEHIE 7 14 )V AEPLIHNV 7 FliE % HAw
72 FIEERIC X Y THNV & H)%E L7z,

z =

LB BE S 2 5 r RHAERINBADORE T 5 7 1
b A RGEAIE K E T DOHEH] (Mulcahy et al., 1983) (21
XD EEL, INEREEROY 4V AEEMO% X
1024 TCIDsy/ml £ T & - 7= (Yoshimizu et al., 1989)c H€->
T 10°TCIDsy/ml FEED ™ 1 )V ARGl % AT 5 k0 5
YAV A TS A 720iE, M % 2.0x105cells/ml &
L7BE, Mias v 4 VADBEMBERT 2bbRENS
B M.OL) 10.025~0.00025 £ % 1), ZDM.O.L %50.001
RECHRZEEGRSHBEL, 222Y 4 VAR
{, WEOLVHIfiE AV LELN S 5,

3K L 72 IHNV ChAb #k & HV-7601 B HFEi A3 12 B
<, oA VABTEROS R E LT, o R
AL RTE-2 B X U RTG-2 M, ¥ 7 &Lt O &
HHSEMINL O EPC, EPG, FHM D&l 5 M % ®A 7295,
Z D#EF\L Fendrick ef al. (1982) H%E A 72 EPC, FHM #l
M1, Yoshimizu et al. (1988) 25 A 72 4 OMML D H LD
— RTG-2 #fifa & & &, BFE—#IC IHNV O #EICH
WHNTWAHMIFLE R L% 72, & 512 Fernandez
(1990), Fernandez et al. (1993) 75, HARD 7B EEH» 5
538 & L7z IPNV, IHNV, NeVTA, OMV, CSV B L OV F
FrORHEET 4 VAL THREZEERL, YR
BHEOINERERE OMATICHE L 72/Ifg & L7z RTE2 Ml %
DEOCHRLE L7,

RATEBEDT 4 »;«ffﬁﬁ%%ﬁé L, ki RTE-2,
RTG-2, EPC, EPG, FHM #iif# 12 WL BED Y 1 )V
AR X T B CHSE-214 #tﬂﬁa%bux, IHNV [
HEEOY 7 7 < ARIPH A O HIER % v THRE L
72o #[E$EME T FHM, EPC, EPG (ZHIfE D ZEMEATE <
Ao, F—HKIC L B E4T o 72 & 2 AR
B dDDONE L, MROBIZHEEICE S0 L HEL
7oo THSOMBED & 5 \CHREAEICHBEESR S
Th, RETOLEVEZOENFEEWEIZLELD
BOD, TANVAZEDLHDRODHRITET, FHRHY
WCHNEBBEET S, TR TOMBETELR S
ETANVAPGEETERWIEEDHY), CPEHEEOR
o 72 RTE-2, RTG-2 3 X O'EPC #if2>&, a4
TERAWZ 7 0 AR 2TV, R 60 FEH 18 4
&% THNV Btk & 52 L7z, EPC, EPG, FHM flif2 i3
I EEAERE (R B LB S NI b 57,
T EFIZCTE DHIE & 7 1Mk % 3 > 720 L

L 7 7 334R 79

L, RTE-2, RTG-2 Mg #)mIEAERED CPE & CTE % &
te ML O T EEZE LAY EPC, EPG, FHM M1z < T4
Lol s, MEHEEREOXEL SRV TH S,
uto%%#%ﬁ4wxﬁéz#§w_t,ﬁ4wx
BERFECI LB L OCHBEEIC BB e R Y
ERAICHRTL, RTE2&H 5 w;t RTG-2 #if3 % THNV
DIHECE LM & L TEIR L 72,

= 53
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