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A7 =Hoxe upely 22N YA wojuul
o]8]2 FBV(flounder birnavirus)?} $it}. Sohn
et al(1995)0l o}&td YAoA WA= o
slo|gi 2 dojztel ZHA AZHAS
9l Hloj3] 291 IPNV (infectious pancreatic
necrosis virus)$} wlo]gj2 RNA 2 ©w e
TZ7b FAEEY AR fAMG uloly
22 B85 U o]MEH do ¥ FoR
9 olFHIFS oA EAA BAUY WY
o] Hoj& RS Oh et al(1995 a, b: 199) 0l
o3ted 2 fdlo] nlojg Lol o Holw,
ol wlol e A1F 9 RVS(retrovirus of
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o]F FuoMx WP YA 35311
2 e 09 FEAHAA gAoAel H
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FAolF el Hutolel o] M XA el
o] &M # AF=2A IPNV ¥ IHNVE
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Desauteles (1975), Gosting and Gould(1981) %
o] Big ul ULy ofRe MAHA FFo
A9 Zrd7te] Wste] digt Bie BA $1L

Mackelvie and

Toranzo and Hetrick(1982)¢] &x 4 © 7]+,
%9 poliovirus type 12 &AL IPNV,
[HNVS HlZsh 2 2 PNV a5 4=
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Magunuson et al (1967)-& &wulola{x RS
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birnavirus, strain WH-9702) % <o}z of & o
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#7} MEM (Eagles

penicillin,

minimum essential



29F - Ao - 454

medium, Gibco)22 wj%¥d RTG-2(rainbow
trout gonads cell) F3A X 14TolA 7L
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A% F nlojais ¢ MEFHEA] HHE
Ve WIS 2100xgE 4TAAM 2082 944
st MEZRE 58 AAY 4FdE 9
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¥, 245 H4, HBSS)E 7 9mid W1 A¥
vpo] 2} 2o (6,55 log TCIDs0/ml of HRV, 7.80 log
TCIDso/ml of FBV, 805 log TCIDsu/ml of
RVS) Im&E H7Isle 2 4& £, 7} vlojgix
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0.5g yeast extract (Difco), 1g glucose, 6.8g
NaCl, 04g KCl, 0.2g MgSO04 - 7TH20, 0.2g CaCl:
(anhydrous), per 1,000m/ distilled water (pH
72)) FFshed 25C 3YUZ 160rpmo g g
g F G AdE 7 10wy HEd zygE
#, A3 EF(045m, HA)AZ 4E7 2 FH
gl wFATE E¥lsHt EHE HY xe
T2l 487 10so] HRV % RVS ujolgj2
HEg 1wy HFS 2 41 F 89mle CYG
WAE i3t 15TelA FAud AT gz
ZOBME 9mlo] CYG ujx|o] wjolzjxolgh
g 1ml FFEA 72 Wy oz wg, v
oA HF FHE 1, 3 6 12417 2 1, 3, 5,
10 A9} wlelgl2~ 7Y 7FE microplate titer
22 23R

7

A48 4 HBSS R 24554 FoM 9 uolg
£ Zg7he] ws

Ab&dl 4, HBSS ¥ 223 %4 FoAlg

HRV Zt@7te] ¥sl& Table 19 Yl
Fol&49 HRVE #€§ A% ovdMe 21
A7 upolejie] el WL A Holz
@R, 5, 10, 15 20T e 7UREE 24
g wlolgl & g stel At BFEJL, L&
7t Aedel met 2 2 3A vehwgrt 23
FFF FoME 0.5 10CAME 2197 oHA
std ot 15CelA 149 ARY oih piade
7480 ettt HBSS#$9 7zt £x317Hye
ZE7te B 2147e AYEEG A
 HuHE 2.

AbSEl 4, HBSS % 2435 #4 FoA FBV
74 7tel WElE Table 29) el ATt FBVSY
AT Aol @¥e £ 0,5 10, 15¢9 4
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Table 1. Survival of HRV in fish rearing seawater, double distilled water and Hanks' BSS at
temperatures of 0, 3, 10, 15 and 20

Treated Days after virus inoculation

Temp.(C) 0 3 7 14 21

Rearing seawater
0 3.80* 3.80 3.55 355 3.55
5 3.80 355 2.30 230 1.93
10 3.68 3.30 205 1.05 €0.80
15 3.80 1.30 0.80 <0.80 {0.80
20 393 1.30 <0.80 <0.80 0.80

Double distilled water
0 393 3.80 3.80 3.68 3.80
5 3.80 368 405 3.80 3.80
10 3.80 3.80 3.80 3.35 3.68
15 3.68 355 3.55 3.05 293
20 3.80 3.30 355 305 3.05
Hanks'’ BSS

0 405 4.05 4,05 405 4.05
S 4.05 3.80 4,05 4.05 3.93
10 3.80 4.05 393 3.80 4.05
15 3.80 3.80 3.80 363 3.80
20 4.05 3.80 4.05 355 3.80

+ Viral infectivity (log TCIDso/m!), average of two trial examinations,

Mg 2147bA) Zdvbe) ¥ste 2o Yy
=) it

Table 594 & RVSY AAE Jetdx e
H RVSe FX 7oA vlojaiX ztd7te] 7
2F =& HRVE 7 %ol vlatd 24 74 Eof
14959 HAMAZE 2 order AEY ZFAE Yg
Hey oa3da 2 zdEd7e wlola

ZE7te] ¥le HRVY fAE Aoz e
%tk

MEMI10& 10% H713 AHgsia9] 15¢C 797
WEF A FY Folre HRV vle]g 2 7t
d7tel W

A& & 10%¢ MEM10E 37bstel 15T
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Table 2. Survival of FBV in fish rearing seawater at temperatures of 0, 5, 10, 15 and 20

Test Days after virus inoculation
Temp.(T) 0 3 7 14 21
4.30* 430 455 443 4.05
455 455 4.05 4.30 417
10 443 4.30 4.05 4.05 4.05
15 430 4.05 3.55 355 343
20 455 4.05 3.05 3.30 3.05

+ Viral infectivity (log TCIDso/mi), average of two trial examinations,

Table 3. Survival of RVS in fish rearing seawater at temperatures of 0. 5, 10, 15 and 20

Test Days after virus inoculation
Temp.(T) 0 3 7 14 21
5.05* 4.80 5.05 493 4.80
480 455 455 4.80 430
10 493 430 380 4.05 3.55
15 5.05 417 4.30 3.05 3.05
20 4.55 430 355 293 217

+ Viral infectivity (log TCIDsi/sl), average of two trial examinations,

Table 4. Survival of HRV in untreated, filter-sterilized and autoclaved fish reaning seawater at 15¢

Rearing Days after virus inoculation

Water 0 3 7 14 21
Untreated 3.80* 1.30 0.80 N80 0.80
Filtrated 3.80 3.55 3.05 3.05 2.68
Autoclaved 3.80 355 355 343 3.05

+ Viral infectivity (log TCIDsw/ml), average of two trial examinations,

oA} 797+ Wik %, 020um Nucleopore filter vloja]l 2~ 7 ste] WEE AR AE
24 dzsti, osdde] HRVE dEAA Table 6] JebiAth HRV S wpolgix g
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Table 5. Survival of RVS in untreated, filter-sterilized and autoclaved fish rearing seawater at 15¢

Rearing Days after virus inoculation

Water 0 3 7 14 21
Untreated 455* 330 2.80 205 1.80
Filtrated 430 3.80 3.05 2.80 2.95
Autoclaved 4.55 455 355 3.80 3.80

+ Viral infectivity (log TCIDso/ml), average of two trial examination.

Table 6. Survival of HRV at 5, 10, 15, 20C in filter-steriized fish rearing seawater incubated with

10%(V/V) MEMI10 at 15, for 7 days

Test Days after virus inoculation

Temp.(T) 0 1 3 5 7 14
5 3.80* 1.05 <0.80 <0.80 0.80 <0.80
10 3.80 €0.80 <0.80 <0.80 0.80 <0.80
15 3.68 0.80 <0.80 <0.80 <0.80 0.80
20 3.80 <0.80 0.80 €0.80 0.80 0.80

« Viral infectivity (log TCIDso/ml), average of two trial examinations,

7he 5, 10, 15, 20¢e] AP TFoIM 19 % 34
Ao AE&eA o3tz Jeiutt. MEMI0E
10% d7isted 15ColA 7d 7 s Fati S 49
jeksl o) My e 81x10° cel/mw ol r)
AF7l 2 g Mdd FGFolM Addso
cFEAY 302FFY £949 EF 2
Pseudomonasd ol X g S & dF7F 13
Achromobacterdo) 7, Flavobacterium/ Cytophaga
&o] 4, Vibrio£ 22 ¥HHAAE Re| 237
Aolow, wige] EFAAAY @8 FHol
512 ¢ o] 47+ 2 YERRTH

pal@ge gulolei2ng

Bal#FF oA Pseudomonas (YW-03,

YW-12), Achromobacter (YW-01, YW-21),
Flavobacterium/Cytophaga (YW-17, YW-23)
3 Vibrio (YW-15)8& &2 €&l HRVe]
i gupolel s 2HEE FEF HAIAF Table
7o Jepiich AlAHES X ¥ CYG uf
Zlo} HRVE d&3 Rg =+ 449 #F
€ CYG wiAof] viefadty 2 wigd g oAs &
v I4"EF A& HRVE HEF 2 2 A
W x A#He] A ¢4y HRVE HEF® A
S AYTE st VAT Fe] met dof
Ale wpolgls AYP/HE dX 7Y FAE VE
oz 3l vl@&ct Pseudomonasd: AF<l
YW-03, YW-1239] A9 CYGHY dz+ %
A WYy IgEFE A% FolMe ¥
MAL 109 7 A= wholei 7zt
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Table 7. Survival of HRV at 15¢€ in CYG broth, filtered, autoclaved and untreated culture broth of
Pseudomonas, Achromobacter, Flavobacterium and Vibrio isolated from fish rearing seawater

Genus (strain) Hours after virus inoculation
/ test 1 2 3 24 72 120 240
Pseudomonas sp.
YW-03 F 3.80** 3.80 3.55 2.30 1.55 £0.80 <0.80
A 355 355 355 355 355 343 343
U 355 {0.80 <0.80 - - - -
YW-12 F 368 355 3.80 2.05 2.05 {080 <0.80
A 380 3.68 3.80 3.80 3.80 3.55 355
U 355 {080 <080 - - - -

Achromobacter sp.

YW-01 F 3.80 3.80 3.80 3.05 2.55 2.55 2.55
A 3.80 3.55 3.55 3.55 3.80 3.05 3.05
U 3.80 0.80 <0.80 - - - -
YW-21 F 3.80 3.55 3.55 3.80 3.55 3.55 3.55
A 355 3.55 355 3.55 343 3.05 3.05
U 3.80 0.80 <0.80 - - - -

Flavobacterium / Cytophaga sp.

YW-17 F 355 330 3.30 3.05 355 2.80 2.80
A 3.68 3.55 3.05 3.30 343 3.30 330
U 343 {0.80 <0.80 - - - -
YW-23 F 3.30 2.80 2.35 2.30 2.55 255 255
A 355 3.55 3.55 355 3.30 3.05 3.05
U 3.55 <0.80 <0.80 - - - -
Vibrio sp.
YW-15 F 380 3.30 330 168 <0.80 080 <080
A 3.68 3.55 355 355 3.30 3.30 3.30
U 380 1.30 {0.80 {0.80 - - -
U
Control (CYG) 380 3.80 3.80 3.80 355 3.80 3.80

* Filter-sterilized (F), autoclaved (A) and untreated (U) culture broth,
** Viral infectivity (log TCIDw/ml), average of two tnal examinations,
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Effects of environmental seawater
on the infectivities of HRV(rhabdovirus olivaceus),
FBV(flounder birnavirus) and RVS(retrovirus of salmonid)

Myung-Joo Oh, TaelJin Choi*, Doo-Saing Sim** Myoung-Ae Park**
Sang-Gyu Sohn**, Jin-Woo Kim** and Young-Jin Kim***

Department of Fish Pathology, Yosu National Fisheries University
*Department of Microbiclogy, Pukyung National University,
**Pathology Division, National Fisheries Research & Development Agency,
***Department of Biology, Pusan National University

Water samples collected from marine fish culture system in Korea were compared for their
capability to reduce the infectivity titers of HRV (rhabdovirus olivaceus), FBV (flounder birnavirus)
and RVS(retrovirus of salmonid). In addition, interaction between viruses and microorganisms
present in the rearing seawater was examined.

The titer of HRV and RVS were reduced at 15¢ to less than detectable limits within 3 to 5
days using untreated samples of seawater, No reduction of infectivity was noted in bacteria-free
water treated by filtration or autoclaving.

Bacteria (Pseudomonas and Vibrio sp.) isolated from the water collected from a flounder culture
system showed the inactivation activity of HRV.

Key words : HRV, FBV, RVS, Antiviral substance, Pseudomonas, Vibrio



