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The survival of three salmonid viruses; infectious hematopoietic necrosis virus (IHNV), in-
fectious pancreatic necrosis virus (IPNV) and Oncorhynchus masou virus (OMV), in fish rearing
water, dechlorinated city water, double-distilled water, and Hanks’ BSS were observed at 0, 5, 10
and 15°C. In addition, interaction between viruses and microorganisms present in the rearing

water was observed.

The results obtained are summarized as follows:

IPNV (infectious pancreatic necrosis virus) ¥ X O (1970) ® DESAUTELES

IPNV was stable in all kinds of waters employed at every temperature tested for 14 days, but it
was observed that, for IHNV, as the temperature increased, the loss of infectivity also increased.
OMYV was labile even in Hanks’ BSS and inactivated rapidly as the temperature was raised.
Infectivity declined to less than minimum observable amount at 14 days postincubation both
at 10 and 15°C. It was not survived at 5 to 7 days later in the fish rearing water.

When IHNV or OMYV was suspended in filtered rearing water, titer reduction of the viruses was
suppressed in comparison with the untreated water. This phenomenon was more conspicuous
in the autoclaved water.

The infectivity of IHNV declined to less than minimum observable amounts at 3 days after
incubation at both 5 and 15°C, when it was suspended in filtrated culture to which rearing
water was added with 109, MEM 10 and incubated at 15°C for 2 days. In microflora of the
culture, Achromobacter and Pseudomonas were dominant and the ratio was 7:3.
Representative strains of Pseudomonas has been proven to have the ability to produce anti-
IHNV substance.

and MACKELVIE (1975),

IHNV (infectious hematopoietic necrosis virus) o
PBS, BSS, MEM fTOEFHICDWTIE, AMEND

Rl S K B K S A W S IR
*2 ko FHRR St PR OTER

MACKELVIE and DESAUTELES (1975), GosTiNG and
GouLp (1981) 7 K& H B b 00, FHERRS
KepTo HE BT 5 &% 47, Toranzo and
HETRICK (1982) %%, fAJIIZKR{RK, #AKhIC k1T %
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poliovirus type 1 o474 IPNV, IHNV & LLHilg L
b DR LV IPNV DK TOEFE 2R Lok
4= (TrRAaNZO et al., 1983) NE LI BHITTE 7o\

—7J poliovirus #{¥ U¥ & k ® enterovirus {Z-2o\»
TIRARBEFNBLED LI RPPICA > Th b DT
WRFFIEIh, ThbD YA L ADBPYEC 8 A 5 2
BART-E LTHEHeKE (MAGNUSSON et al., 1967;
Lo et al., 1976), {t¥#W'E (WARD and ASHLEY,
1977; Saro and CLIVER, 1978), il ¥-<y8 (GERBA
and SCHAIBERGER, 1975; GovyaL and GEerBa 1979;
LaBeLLE and GERBA, 1979; LABELLE er al., 1980;
LaBeLLE and GeRBa, 1980; SMITH er al., 1978), i
ity (Fulloka et al., 1980; HERRMAN et al.,
1974; MAGNUSSON et al., 1967; O’BRIEN and NEWMAN,
1977) 7 ERWESH, FTHIRL YA A ADERFR
X, EEREDH 5\ TIDEERET KA N, AR
K TENZ ED, HHKFOMEYDOBIEATIEMR S
RT\%, ¥ MAGNUSSON et al. (1967) \3Hiv 1 o

AYG broth

AMEFA* BT H#E & LT Vibrio marinus % 58 LR
HLTWb,

KTV rRBEO HAERAK, BEEKS LV
Hanks’ BSS #%gic, FMERESRET TO3IMomE
W w1 A 2 IPNV, IHNV % X 08 OMV (Oncorhynchus
masou virus) OERHFBET S L LI, WMERKT

Table 1. Composition of the AYG broth me-

dium used
L-glutamic acid 0.5g
pL-aspartic acid 0.5g
DL-serine 0.5g
Yeast extract (Difco) 0.2¢g
Glucose 1.0g
NaCl 6.8¢g
KCl 0.4g
MgSO,-7H,0 0.2g
CaCl, (anhyd.) 0.2g
D.W., 1,000 m/

pH; 7.2

Inoculate the
‘ test strain
Incubate at 25 °C,

for 2 days with agitating
l _________ [Measurement the viable

count and pH

Dispense
1
—
10 ml 10 ml 10 ml

i i i
Autoclave Filtrate Untreated
at 121 °C, with (AYG broth)
for 15 min 0.45 um

| filter

l

Add to AYG broth

7

99, ml

< |Suspend the 1 ml
of stock virus

Incubate at 15 °C,
for 0, 1, 3, 5, and 7 days

Titrate the virus infectivity

Fig. 1. Evaluation procedures of virus inactivation by culture broth of bacteria isolated from
fish rearing water.
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CHIET HMED & OHEERC VT, BERESH
WISROABRE L7cFH K e b O S AT KT
D THNV % X O'OMV o E o thilg7e H o0, flH K
30 B LTI D RFER A M G £ o FEE IR o THNV
KT BH VAN AYREBE L, & 2§ bhichl
REWET Do
KRERMH & FE

HRIIALZX

BRI v 1 A A L LT IPNV (Buhl), IHNV (ChAb)
¥ L0 OMV (00-7812) o 3 fExft3 L, 100 IU/m/
o penicillin (Sigma), 100 xg/m/ @ streptomycin
(Sigma), 10% FBS jfn EAGLE & MEM (Gibco), L%
MEM 10 L#¥, i TH#E LA RTG-2 (WoLF and
Quinmay, 1962) iiffaC 15°C« 7 HEIEE#E Licy 1 L &
Wik I VHET77 4 40%2— HA (0.45pm) H 5\ 0.40
pm XRIZVARET 7 4% — (OMV DIBEE) TlE#
%, LT —80°C i A by 7 L, LEOERICH
Wi,
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7t & K

Fr BAEEOMBRAKE LTIt ERF KEFET LR
FTRGOBRBHAK UBRESRAKERT) BIUYHEE
MNTH 7 ORTEICHV T3 BHERAEKEK (LR
HFEREHRT) AL, MBE L THEZKE LU
Hanks’ BSS (Gibco) #fiti L7 MIBAKD > bEMR
JAKIZEBITHERED DL 0.20pm X 7 VAET
7 4 N F — SRR Lich D b ARERTHE L,

HEKPFTOIM L RDEF M

16 Apw—F5—F . —7 (16xX125mm) 12 F3EHR
K 9ml, R YA L AKE 1ml BEHL, &4 4KT
2% 0, 5, 10, 15°C & 2 @RNHE Lico 2OIA LR
B, 3,7, 148 HiT v 1 A ARBN% RTG-2 fifia
% s 96 well plate (Falcon) iwta~f7nmn 7L —
FEAC X DIIGE Lo A A ARREBIEOREL Hanks’
BSS T 50% W#HR L7z FBS A FofiLici VET 7
4% — HA 3501 0.40um X7 VvART 7 4 L%
—E W TITote Xhic ITHNV s, 10% o
& MEM 10 %z 15°C © 7 HEMERE L

4, Fish rearing water 4| Dechlorinated city water
0{ L 101
7 E
S <
3 18
g g
e g
2 ‘O\O
EU:‘ 1074 o 107
Q
9 |
A :
101 10 4
3 7 14 3 7 14
Days Days
4| Double distilled water 4| Hanks’ BSS
104 - 10
E — E
S =0 SN
C; 101 ﬁFD\O Dn
3! 3
& 2
104 =107
o o
¢ g
A . '
10 10 -
3 7 14 3 7 14
Days Days

Fig. 2. Survival of IHNV in fish rearing water, dechlorinated city water, double distilled water,
and Hanks’ BSS at temperatures 0°C (- o -), 5°C (-O-), 10°C (-O-), and 15°C (-O-).
——: Average of three times examinations. ——: Average of two times examinations.
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%, 0.20pm X 2 VA KT T 4 A X T X D IBRE L
fefFEAKT THNV 2888 Lz 02w Th, i
FEEY A L AREGMOWHE R OBEL T - 1o

15°C 7 BREEE MEM 10 MAERAKOEE B S &
VSREOSHE

i MEM 10 & HAKOEREL, MTRKE
Hanks’ BSS X b 10 #FRL, £FHRED 0.2ml
HUOKEBEREH (FKD, 1976) Fificsgiktk, 25°CT
7 BRI L, R LIcEEE D 1 ml %
DOEBERE LTEH L,

BIRE D 5 B XA EAR B | o — B TR T D 2R
30 AL, MOBEEE D K LR BERE KL 13
oo DEEERRIY SHEWAN ef al (1960), FHK D (1980)
DFECHEHN L TB VLD FHATT - 1o

DEEOITA L XIEROHIE

LES B DR D B Pseudomonas 2 £ (No. NW-09
¥ X NW-15), Achromobacter 2 #: (No. NW-23 ¥
LU NW-27) %#5%0¢, Table 1 wRTHERDOT 3 /[
Bl =F A, 7o —2xERETHREGER (AYG)
1T 25°C 2 AR & 5 Bk, Fig. 1 i3 X513
BEALEEREHH LIV ERT 7 42— HA (0.45
rm) JEOARE L1z D7 b ORI D S5 TE R & 4« 10
ml ey A LAY 1ml, X512 AYG 2% 89 ml
mx 15°C C#BE Lico v 1A AREBERE, 1, 3, 5, 7
B B v A v ARG O BIE %2 4T - 7o

& e

&#HKPTO IHNV OHE

5t L= 1B K, Hanks’ BSS ¥ X O\FEERKF T
o THNV oREgffioZ s Fig. 2 R L, Rk 3
B DR IEERDFEHE TR Lichs, 3 [mrh 1 B0k RN
Bitofe b DIZDWTIR 2EDFHME UTHIFETRL
o

WBERAAD 5 bEAAKIC THNV 2088 LB e,
0°C Tk 14 ARV A v ARERMIIIZ & A EELE TR
ETH-12h, 5,10,15°C i 7 H BiC&in Y 1 L A
BRIy BEIh, BEITL b eohZz Off
UK E A - To, BHEFEK TIRLEEC 14 BRELE
HRERBEAEZR LIS, 3 ED0 5% 1 ELS, 10°C ©
14 HE, ¥4 15°C Tk 3 A BREAR Y1 A AR
RilioE A EHE I hic, BEEKFTILO, 5, 10°C T
14 AREIRETH - 145, 15°C T 14 H Hic LA mREg(f
DI BEI NI, T 15°C T3 @0 5% 1@,
3 HER®RHERA A TFE -7, Hanks’ BSS thTi34&iR

Fish rearing water

Log.TCID,o/ml

(R
~
-
<+

Days

Log.TCID:o/ml

w
~
>

Days

4
10 1 Hanks’ Bss

Log.TCID:,/ml
©

3 1 Days 14

Survival of IPNV in fish rearing water,
dechlorinated city water, and Hanks’
BSS at temperatures 0°C (-o-), 5°C
(-0-), 10°C (-O-), and 15°C (-O»).

BLbELoMMLd D b0o0TNT 14 BRILET
Bt

FHHKBTO IPNV OHER

HERAKF T IPNV OREEffioZ k% Fig. 3 1R
Lico IPNV x5 LcfAF A7K, Hanks’ BSS #ic 0,
5, 10, 15°C T 14 ARV 1 v ARREMCK & IWBALT
ROohTRETH -

FHRAKFTO OMV OHEE

PR KFTD OMV DRGMDOZE s Fig. 4 R
L#co OMV 0411 Hanks’ BSS iz s\~ T 3 0, 5°C
THiEA %, 10,15°C Tl b 28RO EE LR
L, 148 Breiddbie iR A % TE -t HRGKHT
biziFREEOBEAERL, 15°C Tk 7 B HCRHERRA
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Fish rearing water

Log.TCIDso/ml

Log.TCIDso/ml
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Dechlorinated city water

Log.TCIDso/ml

Log.TCIDso/ml

Days
Fig. 4.

T T .
3 1
Days

Survival of OMYV in fish rearing water, dechlorinated city water, double distilled water,

and Hanks’ BSS at temperatures 0°C (- o -), 5°C (-O-), 10°C (-O-), and 15°C (-O-).

E 3

~

o 10 4

2 2

210 4

o

3 1

101 o
Y 1
3 7 14

Days

Fig. 5. Survival of IHNV in untreated (-a-),

filter-sterilized (-0O-) and autoclaved (-O-)
fish rearing water at 15°C.

LT & ote, —HABHAKD 5 bEMAKFTILISC
T3 HAE, 10°C7 AH, 5°C Tit 14 HHHEHERR
PR &y, BERKFTSH 10, 15°C €7 H HIKH
FREUT & 7ot

EERES L CRAKREFAE AP TO IHNV 5
Tl OMY DE&R

HRATFRAKE LCEAAKE B, SR, SEK
HH5\WEERRE LA fERHKFTo THNV kIO
OMV nREfMinZ k% Fig. 5 X0 6 TR L7,

Fig. S whibh s I & < EMFEKIC THNV % 858 L

Log. TCID 5o / ml

Days
Fig. 6. Survival of OMV in untreated (-a-),

filter-sterilized (-0O-) and autoclaved (-O-)
fish rearing water at 15°C.

B, 3 AR TT TR 2 7 2 L EoREMOBA R
L7 HBQIEHBALUT Ee- 7y, BEREH B
EROBIRE LT AAR T 14 BRERHC iz s
KELETA BRI - T,

OMV it H% Fig. 6 \&R L7, OMV 3 IHNV
Y 4 REE TRk > Hanks’ BSS [AkE, BKRESAE
AKpTh 14 HARBREREAY TE-7 L LEER
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Fig. 7. Survival of IHNV at 5°C (-O-) and 15°C
(-0-) in filter-sterilized fish rearing water
incubated with 109 (v/v) MEM 10 at
15°C, for 7 days.
HRBHAKPTIE 14 BRI ¥ 23 0mderTic s
F¥ b, FEBREME KL Hanks’ BSS L W HETH -
Too —HEABFBKPCBRE LIBAE, $T 3
HERBIETE fto T i,
15°C 7 AMEE 10% MEM 10 MAE Ak Q%8B
BRPTO IHNV OHRE SVRBRIOEEKLEHE

Fo&EEAKC 10% oFE& T MEM 10 #inz
15°C 7 HEEZE LAE, 0.20um X 2 LA ET 7 4
A E—TIBRE L, Zhic THNV 3 4R8 X e i
Db ME L EREY Fig. 7 WRLk. o8&
IHNV i3 5 5 X0 15°C dhic 3 H B T& 72 <
751

ARG OBRBAKOEERL, 1.8x10%cell/m! T
BHotoo HEES NI 0 EERD 5 BRI RE k2 BR 27
HRORB VSV TOLEORE, BBEROMEHKD,
#L Achromobacter » Pseudomonas Ol CTRERL X

HK ST e BIBET « RILBHK - ANBA

R, FolZIL 7:3 Thots

NBEORTIALRER

EREAAKI VHEEIN 12 27T %D 5 b Pseudo-
monas sp. D75, No. NW-09 3 1 08 NW-15 o 2
#k#%, Achromobacter sp. ®rhpb No. NW-23 & X
O NW-27 o 2 afE L L TR, Fig.l WRLich
B X ) IHNV o350 v 1 L AERZEE L1,

Pseudomonas sp. NW-9 110" NW-15 o#ER»
Fig. 8 \WR Lo MOAEFRIEMO LA D2y e —
NDAX— OB T B R TR LA, 2 v
- (EHOZ) B IOTROSERELER T
IHNV (17 HEIZIEEE TH - 1eh, NW-9 EojEa
BERERKRF TR 3 HER, NW-15 % 7 BEKHE
HRA% TED, XL IKlkkD EUBEEEF T,
THNV 3 1 BB il cainlih, Qi
G DI P PR I It

K EW Achromobacter sp. 2 Bro#ER% Fig. 9 1©
R L7co 3 L7z Achromobacter sp. 2 BrDB:#IEW
ww IHNV 253 557 1 A AERARBEE I RIch - 7=
3, BB R T 1 BRI B kR e o
T,

£ 3

APz IHNV, IPNV %10 OMV o 3 f&
DRERIR Y A L A RRE, MBHAK BERIARVY
Hanks’ BSS shCoilfE% 0, 5, 15°C D&BELMET
T 14 ARBZE L, IPNV Z&#HRK-TholRET
b 14 AR ZE L e S RETH » oo IHNV 3
0°C TiL& a7k X 0° Hanks’ BSS, BB AT TE

S NW-09 Nw-15
=z
N
+
4
o
[}
3 ]
o
o
>
-
>
)5 g
@ ' Y
12}
3
M
o
>
HA— T T T fr T T T
1h 1 3 5 7 1h 1 3 5 7

Days
Fig. 8.

Days

Survival of IHNV at 15°C in AYG broth (-O-), filter-sterilized (-a-), autoclaved (-J-),

and untreated (—M-) culture broth of Pseudomonas sp. strain NW-09 and NW-15 isolated

from fish rearing water.
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NWw-23 NwW-27
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>
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o
a7 |
w ~24
-
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A
> HA— T ; - Hh— T T —
ST 3 5 7 Th 3 5 7

Days
Fig. 9.

Days

Survival of INHV at 15°C in AYG broth (-O-), filter-sterilized (-a-), autoclaved (-1-),

and untreated (-@-) culture broth of Achromobacter sp. strain NW-23 and NW-27 isolated

from fish rearing water.

HEL b 14 BHRE TH - e, BEAKPTL,

0°C #Br& 7 H BICRRREMO KM BEIh, £
OEEIIRED ERIcoh K& eb, 14 HARILS,
10, 15°C LI BB R IATF &7 »7co OMV 120 B X O°
5°C 1R\ T b & BERK I RSl v IR T ) 2332 B
., Hanks’ BSS frCH I BE R 723 22 S h 10,
15°C Tz 14 B A T e oo fey THERKCH
FRAKPFTLZ OEMII DI 7 b, FRCERAK
FTE3AHRT TR TE S Lo T,

Zhb Hanks’ BSS ##Top IPNV & X' IHNV o
HE1X AMEND (1970) %2 DESAUTELES and MACKELVIE
(1975), MAcCkKeLVIE and DESAUTELES (1975), GOSTING
and GouLp (1981) D#EE L i3IF—K L T\ 555, IHNV
% X0 OMV 3 Hanks’® BSS (o Lo &1 N
FFE K E ECIFERIKF T BRSO WA »
BEIN, ChbLDOHFKIIBEIh TVt i
5 IHNV ° OMV DRG0 pA e B o, 35773
HHEYDBESE L TWBA R M 2V R % & h o, RIC
THNV & OMV %3 QI ERE 5 %\ LIEHEBREE L
TeMBERAKF CTOERY WA FHTHKFTOMR LT
BERRLIcL A, YA 4RI FE KPR T
BEEICREMOBIBBEI NS, RERED S\
TIBRE LB AKFR TREBNEE TH - oo Al
2EOHEETIE, BMERE LCHBEHAKFTIHIRET
Hote, ThDOFBERIIEKEEH TO IPNV OREL
KR OMEY DS LT\ 5 &35 ToraNzo and
HEeTrICK (1982), TRANZO ef al. (1983) v | enter-
ovirus DARFLICHEKRFOBEHHBIE LT B L D
B4 (FuriokA et al., 1980; HERRMAN er al., 1974,

MAGNUSSON et al., 1967; O’BrRIEN and NEWMAN, 1977)
LHEMLIL, = IHNV 2 OMV o ELTE ST K
T FETE LB B A\ E o FEE Lz 0.20 pm
OB A EA T A WEIC X RN X D < o
oo

I TZDYA N ARNEB GBS LT AHEY
IEET Do, SMEMAKIC MEM 10 % 10% %
FimmL, 15°C ©7 AHEEE L, 0.20pm =7
VART 7 4 v — THEGHEERE LT, ZhicIHNV 24
I OBOBRRMOLEEBELLL A, THNV
X, 5,15°Ciic 3 A BIR T CRIHBALT &g - oo
Z OFERER O MTRKOBAEYE S BN LIER,
ME»ESTHY, MOFREBWFIRL L ih »
oo AEEFUT 1.8X108cells/ml, # o Bz Achro-
mobacter & Pseudomonas DWEH 7:3 DE|ETEHK
LT,

ZofiEoP THNV 425571 v AER%HE
TAHMBEREET HIMEPFET 0B %, WEONR
ROBEKRA 2 AR, BRELLIEOT /8, B
=¥, rra—2AxFEke Lkt AYGE#T, 25°C
2 HREEELCE, SERSE BERER JOELED
BEFER 2\ T, THNV 455y 1 L AER% 8
22 7=, Pseudomonas DRE 2 BrOEBRKOBEE,
THNV O RREAHILEERE Licd O TIELSRET
BHotedd, HERER T L ROEERTIHER, b
51827 A THNV 3RHECcERx<keh, WE
BRixEf bt THNVY FR* BT 2MmEYEEL T
HTEBPbMLitote, IDKR, HEY EUMAEES
FE T, THNV 2 1 RSBl TE e oot
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D SWILREAM O WA B EEYBE O A i
I, BREMAUEROIAREC L hvEkLcy A L R
PREIRICIERC LB E S EZ b B, Achromo-
bacter © 2 BROEBERBERERIL I Y 1 4 AEAX
BRI e - 1o by, B OEK Y §EHEE Tk
Pseudomonas D& EFEE 1| BEIBICIBRBTE 7L
o Ttee VA L RADYRE EMARLF~DRE B L
Tix GerBA and ScHAIBERGER (1975), GoyaL and
GERBA (1979), LABELLE and GERBA (1979), LABELLE
et al. (1980), LABELLE and GERBA (1980), SMITH et
al. (1978), WaRD and ASHLEY (1977) BAMRE LTk
D, TOBREDCTUISHILKFE L HRHT LT
BHEEZ D,

Z® X5 Hanks’ BSS rh=ei i LB K
FICEE LB R CREETh -t h bbb, f
BRAKFCEE LIHECEHEL Y 1 L ADRIELAEL
ZIhBRL, MFAKPCHFET 2 MEI Bt~
BEELIEHERS IO YA L ADEE~DRET X 5 0lhE
A RE S hic, 4RI SETBES Wiz Pseudomonas
sp. DEETHHVANAYBEORE LI ZD X 57K
AEENYEYEET AR A E T 5B BEERR
B oBEFET AL ERFAL, ThboMEx A
oAV ARHRCENTIER T2 MR T L8
DBHHEEZ Do

B #

+ R 3 o FHEY 1 2 IHNV, IPNV,
OMV % xSIc B MK, TR KE XUV Hanks’ BSS
fizsid s 0, 5, 10, 15°C TOWMERBET 3 &k,
MERKPCHEET A MEY & OMEFER 2B LT
DI EfERE B

1. IPNV @& #HHAKPTHTFhoBETS 14 BHE
RETH-1ehs, THNV TR 7 A K TR o
BOHPBEIN, TRNRENE K5 O2H#ERLHT
Ho1o

2. OMV (I Hanks’ BSS s\ T b REE Th
Eo R oh#Eeric R ELL, 10, 15°C Tk 14 B
BB R A TE - o MBFRAKFTE 3~7 AH
CHRHTER e o1,

3. fAERAYIGARE LT IHNV 5 L0 OMV %
SR LB a, MBI H URRHR MG oo A A R
L, GERELTHBECRI W RETH - o

4. MEM 10 % 10% jnx 15°C T 7 HREE#E L
5 A OIGRRER I THNV 2188 L84, 5, 15°C

WTFRIZEWTH 3 B BBRIBRA L TR -, #HE
FRAKDOMAEYZEOH TIIMEHBEE T Achromobacter
& Pseudomonas DiijEH 7:3 DEEHE LT,
5. 58 L7: Pseudomonas ofFERH IHNV {F
HAeBET5HEOENENBD NI,

#t 32
AP O—IRILIEH 60 £ A AKERFRERHSRE
P R ITHT 7R, B e BT BaSERT g Wi G o B
BHEOMEEINCE T A HRICL 570 B LTH
BrET 5,

X ik
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