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Characteristics of A Birnavirus Isolated from Chanos chanos

BRiE - BMER2 - WFE S - B
M. M. Chen, J.C. Chen, S.N. Chen and G.H. Kou

Abstract

This study attempts to investigate the characteristics and pathogenecity
of milk fish virus (designated as MV) isolated from cultured milk fish (Chanos
chanos). ) ‘

When MV was inoculated into CCT (color carp testis) cell culture system
and observed using electron microscope, inclusion bodies and non-enveloped
icosahedral free virions with a diameter of 55-65nm were observed. MV was
demonstrated to be stable in neutral and acidic solution, as well as in
organic solvents such as ether and chloroform. Metabolic inhibitor studies
show that this virus possesses RNA as their genetic materials. The results
obtained from nucleic acid electrophoresis, neutralization, and immunoblot-
ting tests revealed that MV is Ab strain of Infectious Pancreatic Necrosis
virus (INPV).

When MV was inoculated 1ntraper1tonea11y into juvenile milk fish, no
clinical signs were observed within one-month’s interval after inoculation.
However, the virus could be isolated from the experimental fish.
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BB # (Chanos chanos) BEEELEE=aFN L FEREEEREE—N » CINFEEE - E
BRHOEREE  MAEEA D AREEGREBRMEL AR - BREMEL KA » (EAMAH AZER
WRERES » BRERREEHEMERERKRAEE Vibro, Flexibacter, Aeromonas % »
BEHRRAEEHRE  ERDBRZEBCEERREG R » TEZH T EERUBERSEHES
EEMZAE - ERBEHEEAE AREWFE » B Tung A 1983 4£ (Tung, 1986) & 4 H RIS
YRRMEEIERE (Infectious Pancreatic Necrosis Virus, IPNV) 4} » S4BT 8L o
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(Nim et al, 1970); RTG-2 (Rainbow Trout Gonad) #ifg2 (Nicholson, 1971); BF-2
(Bluegill Fry) #ifg (Wolf & Mann, 1980); TO-2 (Tilapia Ovary) #ifg (Chen, 1983);
LF (Louch Fin) #fE (Chen, 1989) -

WM IR RS e R G M (Persisten Infection cells, PI cells) » £56 fa f &M (Color
Carp Fin cells, CCF cells) » gafmfafi#EM (Color Carp Brain cells, CCB cells) » fp#fgn
#AE (Color Carp Gill cells, CCG cells) » gafR AR M (Color Carp Testis cells, CCT
cells) » KA MEE (TOP-minnow cells, TM cells) o sSLefas3 Ll Ueno (1982) By
EETRARE -

AERFTIRANREEE Ab ¥k IPN 5% » Sp # IPN /5% > VR-299 ¥ IPN W& ML=
BHREREEMMAE Dr, R P. Hedrick 8% » EVE WERAXRERAKEKEW Professor
T. Sano Ff@ o

Mm% fiE Anti-IPN Ab serum, Anti-IPN Sp serum, Anti-IPN VR-299 serum R
Anti-EVE serum : #3558 Dr. R. P. Hedrick F{iEBZ o

AEBRREIR 1983~84 ERERFMERE AEEMSFA CHSE-214 5 TO-2 #fgAm
Ueno (1982) fritz HiEs#tt - £AERTHEZRAE £KE (Milk fish virus) » B MV o
BUESHHPRERER —70°C SHER - AEBRITER (L2 A#EE Sigma Chemical Com-
pany, St. Louis, U.S. A. » Tis& & ~ #8500 ~ PE > MBEEBRBEEAS (Trypsin) FRIE
B M. A. Bioproducts U.S. A.o .

=~ HAEA

AEBAHTAZ MR T CHSE-214, RTG-2, BF =Ll MEM & 1045k 4mE » 5%
R 18°C - HfbERafa Ll L-15 &M 10065 miE (L-15-10% FCS) H#p 31°C o EiminE
RRBRBH 18°C ik o
Z~mERE M (Viral Infectivity Assay)

WERROWHERA TCIDs, REREHMENITE (Chen and Kou, 1981) o #ifEEER
96 LAV R (microplate) (Nuclon) » &/hilin 0.1 ml WHIBEERK » BERZEREEL
1.6X10° cells/ml - BRERMF » FHBRE 0L METEEEEMBLREER » REHER
A~7 RENREF—ILAMIE L RE#L (Cytopathic Effect, CPE) o

W 2B &R EGFHEETER (Inoculation MV to Milk Fish)

FEBRFEANRB ALY 7~9 245K #£F 200 £ > 5 20 EAEHEARE /A 10£ 38 20
oM BEEREMA ) EAREA  BHBARENEBE SHE— » SR —E/
B BREMEEHEEERES -

AR AR HBHANT EH %kl MS-222 (Ethyl maminobenzoate methane sulfonic
acid salt, Tricaine methane sulfonate) 0.01%& » £RHAEEME » AT ETRESEEE
SF o VESHREMIEREE LS 0.05 ml BRI (RIS 5X107 TCIDs /1) o iEStHEBEESE
EH 0.05 ml HHETBMEAERL » EHERIABENZSNBNEKP » EHKEDREE K
AR AT o BIWEMA—BERN 156 AFHRETKR (2X10° viruses/l sea water) & 1/ »
BB KER=KYE » MARETHEE - FEHBARIARTE 50 FHEAMBNEEE 15 27

s @i 1/ > RESUH IR ZM =K » {EAI A BfEF 7% o DTEHEIECHE -

R % RHBA L R B R ESETRER LR R —% BRREGHER2E » BEHEF

B~ s REOERE o 78RR - ARENE— M MR EETETERERENRTR -
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E~NABEEEARERETEME (Multiplication of Milk Fish Virus at Di-
fferent Temperature)
HRANEESARREERAFMANRE » 5501 4C-18°C~31°C~ 37°C MEHE -
R B AREN L HkEERe CCT Mtz 9% fLHETRF » S3ER 4°C~18°C~31°C
R 37°C T NE 7 RBEMBRERLOETY » itk -

A BBRENADLEENBOEE (Infectivity of Milk Fish Virus in Solution
with Different pH) -

il pH 3, 5, 7, 9, 11 451K 10 f&%®E » 3Ll PBS (& EDTA) #2E&#K (pH 7.6) 10
EREREEHMERNEM - TAREZ RHER—EER 18°C & L/ - REEST 10 fHERHRL
9 FLIHXBETRAURFADE -

X~ £45 (Chloroform) A # (Ether) #a B &RFNEHLHE (Sen51t1v1ty of
Milk Fish Virus to Chloroform and Ether)

OESRERRENENYE (Effect of Chloroform)

FRRETIKREL 600 g #EL 10 44 DU » B 1 ml _E#¥ i 0.5 ml & 45 7':3’5’*32
1ml ¥ 0.5ml Saline #/SHBRME  £RETHR 10 58 600g # L 105% » B EE
0.2 ml RRFEHE -

OZBBRERRE I ENTE

B 1ml FHERERERRRE T > iA 025ml ZE » B—FRERMN 1 ml HFEESEK » B
#n 0.25 ml Saline fBHBMA » ERET > LABEHHER » BR 4°C & 24 /NF - BERERK
S8 BEERSFRERENRERNERNY » EF4% » BZBERR > £ 02m] ARED
E °

A~ K#¥p 414028 (Metabolic Inhibitor Test)

R BARESERE > RERIGA Actinomycin D (Act. D) & FUDR (5-fluoro-2/-
deoxyuridine) MEREKBERBRABNHYRETER

Bl L-15-2% FCS #2 Actinomycin D g 0.2 pg/ml, 0.5 g/ml R 1pg/ml =EERE
» 3% FUDR FER 100 LM/ml o

REEEN LR £EEER L-15-2% FCS+Actinomycin D & L-15-2% FCS+FUDR %
ﬁfﬁ( 10 MR » RN 96 FLMETIR L X 18°C THE 6 NrEiERER - Ul PBS MitE
ERETL » RYPEFXRBFMA L-15-2% FCS 0.1ml» B 18°C ‘Fiﬁ§73€ o .

s R & AR R (Growth Curve of Virus)

BETHREFSNEMES » DIESENRHAKESESEENRER  FTUHRALER TR
HEWTFAHR :

HhEABAKSERL 20 @ 25cm? EEMWP o BEEEES 01m.o.i. (multiplicity of
infection) » B 18°C thERBFRM—E/\EEELL PBS (& EDTA) BERFEE=R » BREME
BRWEMA 8ml L-15 R E4e 2%MENTE o BR 18°C hERE 6 NeIH—ENERENE
HEREWWSE 0.1 ml BFENE o MIERRE (cellassociated virus) BBFRIFRTFEE LR
H o sEMMRE Ll PBS (48 EDTA) f@ERELE=% " A 8ml #y PBS (& EDTA) &
¥ B —70°C AvREES » BRI SR » BE —70°C rhokok » FEUHMAR » MLEEN 2~3
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K RENZEHSE T BEEDI MRS RKREATMRE » FE% » i 0.1 ml BRFERNLIE -

+~ABEREHEEmAAZERE (Infectivity of MV Virus Against Var-
ious Cell Cultures)

AERITHRAEABBEEE Ly TO-2 #f8 » LF #i8 » REAWRERRM TO-2 ¥ » BF-2
HORE » Sh0E A FERR MR R - S SIS MK > S50E FASMEARME » TM (Top-minnow) #/g (Wang,
1987), RTG-2 #jm » CHSE-214 #fg (Nims ef al, 1970) £ 11 #fEkk - LA FItEERE S
RS R 18°C ERET  EERE 6 RUMNFELRENNE-

F— FR B FZIREMH (Mechanism of Milk Fish Virus)
RN ERRAETERSEEETRFNEE  DEZREARSELTEIHBENEE -
REBRFTRAMERE & —ERRY 10 RERBNESBHAR » 5—ER2 KSR
1B/ NFF R BN SR 2R AUMERE » R EE R 25 cm? AL BRI+ 5 FILL rubber policemen T
o ERE BB 2,000 g #EO 10 SEEAM LK 0 B (pellet) HMETHEMSINBE -

+ =~ HmE&EW4 L (Purification of Milk Fish Virus)

FRmEEMAL TR A4 Dobos & Rowe (1977), Dobos et al., (1979) FrfEMZT7kms s
B TIELT o

E~NE a6 T ko (Electrophoresis of Proteins)

MLREEABZ S > F4E# Laemmli (1970) BrEf Tris-glycine EEBRFZHEL
Ak > #RF SDS-polyacrylamide TiRBEEEKE o BEEE 4.5% stacking gel f1 107 se-
perating gel HER{H o

EXFTHEANEXGEE R (electrode buffer) £ 0.025M Tris, 0.192M glycine, 1% SDS
(pH 85) o

MLERE A 134 {58285 electrophoresis sample buffer » B4#45) » REH 10 2l /ML
FIBREREMF o Ll 12mA Bik4 @0 » SRHERBEBREERE » L8k » Bl silver
stain (Merrill et al, 1981) Huf o

+w ~ Z#k6F ko4 (Electrophoresis of RNAs)

AEE Ty Shatkin £ (1986) fyEMSEWET  &£AF SDS-polyacrylamide Z45[B
BETEIKEE o

EEXRZR  AHARSERTHER (Hedrick et al, 1984) o W& 25 cm? HREILEMN
PR EIR (K9 8ml) » Ll 2,000 g #.0 10 4% (KUBODA, KS-5000) » B B2 mERERMA
sodium N-Lauroylsarcosine (Sigma Chemical Co.) £0.1% (W/V) » E&H5% » 130,000 g
HEL 45 48 (4°C) o {H LER » (R LL 0.1 m]l TNE &I 0 & B35 » HiMA sodium
dodecyl sulfate (SDS) ZE 0.5%E proteinase K (Sigma Chemical Co.) = 200 zg/ml » &
AEEHBER 37°C =1 /8 ??:ifﬁfjuk 0.1 ml SDS sample buffer (Laemmli, 1970) » #5774
TEVK AT o

B EIXIBIS 63 4.5% stackmg gelfl 9% seperating gel RIEf{y » HEIKGRE 12 mA »
Bk 12 /N RIS R B IRA SR e kg o

+ & ~ pAeki (Neutralization Test)
AERTAMNIOFESE Anti-IPN Ab serum, Anti-IPN Sp serum, Anti-IPN VR299
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serum % Anti-EVE serum [0 » FTEEMRERES 100 TCIDs,/m]l BB BAKEE -

HEBMFES I 6 fFEERRE » 2 6° £R% o I lml XRE/ABWLSERLE » Itk
1ml 100 TCIDsy/ml HiREBRERK » BA1HE o B4+ » Bt 1 ml L-15-2% FCS #n 1 ml 100 TCID;,
/ml FEGEK  RAYS  MNRA o BLREAKE—EER 18C 1/ (BHEERL) A
BRHREZNIE -

7y MEAR A EIR Pk (Immunoblottmg of Peptide Map)

HifREERE  SHTEUEAREREE » KERERRABENMEE » BORUTERY » LI SDS-
PAGE Bk KRB » 1B E K ®EZ] nitrocellulose paper I » fER% %K SDS #M
IPN-Ab strain ByfiBRERZ#4 » HiL HRP-ProA 2z 26 o '

¥ R

— A B ERmEHAB LI HERE (Pathogenecxty of MV to Milk Flshes)

T A B AR  ERBAST A BEE  BREEY - Eu&ﬁifﬁﬁ&ﬁﬁﬁ%ﬁ?ﬁ ’
FETAE  BREFEFES  REFEAREFE - KRARKEREZITCRYREEEZER - FEAELR
FHRRARSANAERE (BEF BB -B) YT58ERES  MBREZR R ARBRITES
BEHERRS « FERFIBRGHFEEERH ANFREER - ETEERSEBE  EHRERTR
FRBEN (B~ 2) @ AREEDS WU ABRRRSEHRENTE -

INAEBREHEABEHEENFEGBE (Multiplication of Virus in Different
Temperature)

: ; v "‘;‘ e
g “»J A3t oy

W

1 34000 » ATRESHRZA R RERAE  SRERTREERZFE -
2 109,000 - [ 1 BiEFZHHEAK
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HIE R 10 fRERRR . BRI RIRE S » RIS RETHE > mk 1 JT7R o dARA
& WH fRERESEREER 18Co

*x1 HESRSHIENZE
Temp. 4°C 18°C 31°C 37°C

TCIDso/ml 105-8 1091 1083 104

B EHAE SR ENEGHEE (Multiplication of Virus in Solution with
Different pH)
i3 2 54078 pH 3-9 WEBEGEHRENBRE BN BEEEYE » &£ pH 7-9 EZRTEARE
AR > pH 11 MIMREEESZEEL RS IE TEE 100 » EREREHBNEE
FERAE o

F2 TEEREEERRENHENYE

Control
pH 3 5 7 9 11 (pH 7.6)
TCIDso/ml 108.2 108.2 108.67 103.67 104.57 108.8

W~ AR CEREEENIBGEE (Sensitivity of Milk Fish Virus to Chloroform
and Ether)
EEREEMEIFR » TUBEEEN @ UEHRIBERANRERLHEMLIABEK (0.85%
NaCl) BHEMRE NEEZEEELEE BT MV EZRTENERFRS -

£33 AVRIBERENENTE

Treatment Chloroform Saline Ether

TCIDsp/ml. 1087 - 1088 100

A~ R Hwdhm £ KO8 HE (Metabolic Inhibitors Test)

AEEIEE 100 M FUDR X 1pg/ml, 05pg/ml, 02pg/ml ZH=fRFEEEY Actino-
mycin D (EESME MV SREEAR  LEEERZTIME - HEREBE MV 5EE—E RNA
TR (F4) o

F 4 CHIR R E D Er P

Virus ‘Treatment Concentration Titer TCIDs,/ml
Saline — 10°
Milk fish virus FUDR 100 M/ ml 109
Actinomycin D 1 pg/ml 109t
0.5 pg/ml 1083

0.2 zg/ml 1088
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K~ mEGE £ (Virus Growth Curve)

MV 7 18°C Ty EMIGINE 3 FiR o MiER (CAV) fiEgA (RV) BEHERERN o
SHEARNE 4 B/ » RV ZHRTRHFENE » CAV WHBRHFEEZHER 10° TCID:/ml >
R 6 /MR LS o SRR 3 TR o FERT 60 /NEREF - HEHE—EERMEN LT E
CAV K RV LFABHBEHES » B85 60 1 » CAV fBAHNETREE RV 27T FE 72 /N
Bz 4 HEEBNEE » CAV BB 10°° TCIDs/ml %4 » RV #yEkp HRAKERFE
10°8 TCIDgo/ml 5

1

10 ° -

ot > - "

o T *
£

7F /

TCID5o /mi(log,, )
o
i v
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_HOURS AFTER INFECTION

*—k : CAV
*—-8: RY

B3 wEE 18°C THIRMEMAR

X~ EEREmiLd 4385 (Infectivity of MV Against Various Cell Cultures)

11 & ASMIRER B Z E BURS I BN3R 5 BTr © PL Mifge IPN R R M R B R
s MV $ERAERSES » LF MES KRR HEAER » 49 1073 TCIDs/ml » {7 » LIE—
RREFTEBNREBREEGED LF Mgl LF B NHHBEMRRSE » DENTRYDER 5 HER
# o CCF, CCB, CCG R CCT &muigfnsi 2t mpmiatk » BRRAE CCT ARIUMARE
ELEDERE o %5 WERE » FREHEYH MV RZHERE » AREEMEEE MV RIRXESRE
m O RBIELE -

A~ T FREENEE (Electron Microscopic Observation)

CCT ekt MV — B/ BB S+ RETMEED K « BEERNE 4~11- @4~ 5~
6~ 7TRS8E MV Ry 1/ERURER - B 4 (5500X) BUn—Ese&H CCT i » Gamis &
£ SRR NEBERE - B5 (40000X) BUREMEA/NK 60 nm HREEN (BFEATR) &
BA S RIRER » AEEELNME  FESREFNERTS - hRBERPIIER L3CE » E—HE
EREREEAMBYESAE (receptor site) IFFE o B 6 (110000X ) BURRMEAR/DF 63nm
HOR R E NI R LB L » P —EERTE (viropexis) » A—EREELEEDE



B\ H BPT 5B R B B AR R B R R — 53 —

#5 EBRRTENHEEEERKPHIE

Cell cultures Abbreviation CPE Titer TCID;o/ml
Tilapia ovary cells TO-2 + 10Q0.33
Persistent infection cells Pl — —
Louch fin cells ' LF + 1073
Blue gill cells BF-2 + 108
Color carp fin cells CCF — —
Color carp brain cells CCB — —
Color carp gill cells CCG — —
Color carp testis cells CCT + 10°
Top-minnow cells ™ - —
Rainbow trout gonad cells RTG + 108-75
Chinook salmon cells CHSE-214 + 10867

B4 5500% - 528/ CCT MfE -
5 40,000 » ERREENBHEMRB R ERZE (receptor sites) Lo

7 (48000 ) HER—ERIB TS AR B » ANy 63nm o B 8 (48000X) BUREEA MRE R
FRE B2 E T BEE o

B9 (7800X) Er—BERERANER o EERE NERIRER o O-RTENaRE
(inclusion body) » g LIRS BT T R BB AT B I A TR S - TRAS SR - B 10
(110,000X ) FTH 4 B B A 07008 » 7 L REVB BERY » WEEREABTY » RANER (non-
enveloped) FHEBEI2 (single capsid) o Bill (13,600X) thRESRE—EH5 8 THMHE » f
B4 i FIBREHRSSE BARRRY » RRLERY » £EEERERN - SHEFS R
BE o
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6 110,000X » REPNGAREE » MEKER (vesicle) o
48,000 » FEFNRAERRAMBEESF -

gy, 5 . ) aheke R
8 48,000 - i2eh MR AKYR TR » BEMARKHEE o
B9 7,800X » REBRH—BRFHE > THEFMBEDHRED IR -

s B Tiks ¥ (Electrophoresis for Proteins)
MAKNREEAEBR SR RETASKRESEY GRER) » RPhA—EESTHE B

RREGEETE o

+ ~ 8k 89T k4 (Electrophoresis for Nucleic Acid)

12 A AERERE 0 hEREHKKS MV, IPN-Ab, IPN-Sp, IPN-VR299, EVE o 3=
EREERBER T VR299 Jﬁ%ﬂiﬁlﬁm » KRR HEE - @R EREEAERME band » f
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B2 REEBEKE - hEMAKFS MV, IPN-Ab, IPN-Sp, IPN-VR299
® EVEo .

DR ERENEBAZEHREEA (disegmented) o

B3ERBEESHE MV+MV, MV+IPN-Ab, MV-+IPN-Sp, MV+IPN-VR299 k. MV
+EVE - BHAEAES MV fa IPN-VR299 BFREMA [PN-Ab HAaLl o
+—~ @ F Ao 8% (Neutralization Test)

3 6 I EH Anti-IPN-Ab serum # MV R 5F » Anti-IPN-Sp serum, Anti-EVE
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[t5i]

BRI - MR2 - WFES - BX#

113 HENBREKE » AEIAEKES MV+MV, MV4+IPN-Ab, MV+IPN-Sp,

MV+IPN-VR299 % MV+EVEo

*x6 BAEAKEYH Anti-IPNV Ab, Anti-IPNV Sp. Anti-IPNV VR 29 &
Anti-EVE MU i #yh R

Virus Antiserum - . TCIDso/ml
Anti-IPNV Ab 642
Milk fish virus Anti-IPNV Sp 655
Anti-IPNV VR 299 6657
Anti-EVE 6557

serum ¥ MV #EZT% o fll » MV pEBSELL IPN-Ab e

+ =~ kA AR (Immunoblotting of Peptide Map)

“2IE 14 FiR o EMAS IR MV, IPN-Ab, IPN-Sp % IPN-VR299 o gt ERHEE
i MV %1 IPN-Ab %@ BE—a - T IPN 2 Ab, Sp B VR299 =(8 strain 2RI

BA R AV ARRRE o

R EAEREERERRT - BB ARCERS  MABBRENS BRETHASBE » 97
BEARENTE  FURBAESS MV BERE%E (carrier) o IPN HEZ—BRERHEIRET
EEEBARNBATIRG RERER » HBRSERT IPN 558 Wood SABIBEES

IPN REEABRSL2SURE - ERARSBELHTSHLRRE » L PUERMZIRERS

RREMERER IPN

FWREEERBH (Reno ef al, 1978) - FRBF i HWHRBRAHF &
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B4 HREESaE » HESHFKFS MV, IPN-Ab, IPN-Sp & IPN-VR299 o

BEZETPATLMLRE - HERA IPN mEHL -

MV R MREEEFREEE TREERER » MV EAMBENT AR viropexis » fhiEE
FHREZE (envelopment) HIZAMAF - Eﬁﬂ@ﬁ#@?ﬁjﬁﬂ/}ﬁ@ﬁﬁg BRERI R AR
CEOOREANMATHE s BN BERE MR -

MV REZBREEXETRRBRX - MAKTHYARERETHLREEYE  KHEHLERR
ABEEH > B IPN =@ strain HEEERSR MV 1 IPN-Ab X HEBETFER » M0
FHNEREEEBNERRIIREMN IPN-Ab AR -

KEFREEERR » £XE - X B RO AN KERBEERENBEANRERE

» BRTESOES S » 04~ RRERUEFERRBIRG: o HhRRPArMg [IPN-VR29 EZE
FEEAKFARERRAR » ERIERE LR RHEE - LI FREBRMERN T TERK
BRENTHR  KERMEATRHFEE TR - MAERRNERSPEHBRIERFNE  MAEEEK
BHRRE - RETENHR > SEERNHE  RREVVREREN TENER SRS RMIRKE
RETRATSBENES o

1 3

AHE B REF BR B & (Chanos chanos) BEHRIRERELEBER THEEINEE AR
$tk BIREME o
BABARSEENSEAEHRABPERYFAETFRREREY  EREERFRBEEMRE
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B > AT EEE  RERNR 1 - B 55~65nm  MAEE o MAAHRBERRUAR
BB BELRBESERE  #F 92 BREARA (capsomere) o RBETRABRIERIE
RTIRERTEY » ERERPESRRREE » U 18°C @ERERE » JLREMARKEZE (RNA)
o A HPRNAREBREXSERBALRE OB YR EMSFEM Ab #Kay IPN HmHERHE
&l o

WHARES UEREE S R RS A RRE B ARA  BR—EAREERB IR BREAERER
s (BRF] B RRERER RS RS CTENRRE 2 ETREST PR REIR BN NFE o

2 £ X M
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