gh=roiryste] 2] A|23d A%
I.Fish Pathol., 23(2) : 155~163 (2010)

200555 E] 20074 AlO| Al HX|, Paralichthys olivaceusS
Ao = of ojFHo|2{A AS0 tiet Sl Xi=

Statistical data on fish virus of cultured olive flounder,
Paralichthys olivaceus from 2005 to 2007

Mi Young Cho, Gyeong Hyun Park, Bo Young Ji and Jin Woo Kim'

Aquatic life Disease Control Division, National Fisheries Research and Development Institute, Busan 619-902, Korea

The epidemiological study was performed to survey the prevalence of fish pathogens in cultured olive flounder,

Paralichthys olivaceus from 2005 to 2007. In this study, the fish pathogens were detected from 1,528 among 2,238

fish samples collected yearly in 5 sites from February, May, August and November. Annual incidences for three years

show a yearly increase and there were 60.6% in 2005, 66.7% in 2006 and 72.3% in 2007, respectively. Seasonal

prevalence was 63.5% in February, 67.4% in May, 75.1% in August and 64.4% in November for three years. The
detection rates of 6 viral pathogens were 35.6% in 2005, 44.6% in 2006 and 24.4% in 2007 and the peak rate was

55.4% at adult size group (above 41cm). Viral nervous necrosis virus (24.7%) has been the most predominant virus

in this investigation, while much lower rates were noted in viral haemorrhagic septicemia virus (10.6%) and red sea

bream iridovirus (0.9%).

Key words :

1%

Aol tfgt TAlo] Z7FsaA Aigel dhat A
A AR e 54 2l T Bl
WAL 4 Sl WS AN R BUEsAL

tCorresponding Author : Jin Woo Kim, TEL : 051-720-3030,
Fax : 051-720-3039 , E-mail : @nfrok.go.kr

Prevalence, Fish virus, Flounder, Paralichthys olivaceus, Korea

3 I vk ol girk of B FAHOR

o) 4= Q= Kol RS Sas}] Sfeiiehe



va
=
0
I
o

)
o2
ok
% 1o

X
fo
-
i
k1
94
o
o2
8 o> 2
oZ

s
>
mlI.
3
ol
o
rir
i)
oE
=
)
:ogh:
Fols
™
»
ro
T
Oi:

2

&
ALY
ﬂ
N,
40
:?—E:
o
rlr
)
H
)
)
12
)
ro,
T
oZ
%)
i

it
o:

e
12
o O

4
i
i

o o
J
ot

5 B

r¢

o o

. olt,

4 e

ot e
NS
(TR
re N
- 2
o rfr ox &
o
X Og
(o]
T
ot

ol
—_
rr

re
1o

i

3
X

b=
>
5
by
-

ofr
oL

Ho

F-?ii ok

N,

N

£ B

Hll

i

=]

=)

r

grh

El

D)

[\)

[

>

(um
2o Hdr 18

E] 2007E71A] =] ©
(Paralichthys olivaceus)ol] W 5= 8 IS
02 FYARIY el Azl 1
B 20 24t els e
oFHto|210] A7, ofA] A7 HE éﬂoﬂ
st A4 A=E AASHAL

1A}

o -
)
o

Mz A Y

29 328 oFAIR|o] &AL 714 A, 2, Y
A9E gAFO = ko] 20059 295 20074 11
7HA] o] E7EE2 GR]oA Al BAlEal Q= o

Table 1. Oligonucleotide primers used in PCR amplification
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iridovirus, RSIV; viral hemorrhagic septicaemia virus,
VHSV; hirame rhabdovirus, HRV; Lymphocystis
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0kl I el gl et e
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Primer Nucleotide sequence PCR condition ;rZ(;(:E;;
F-GCACCACGAAGGTACGAAAT o o o
1) S N .
MABV R-GTACGTTGCCGTTTCCTGAT 94 C(1min)-55 ‘C(1min)-72 ‘C(1min) 597
F-GTGACTGCACACCAATGGAC . . .
C -58°C -12°C
RSIV R-GGCTTTCTCAATCAGCTTGC 94 C(30sec)-58 C(45sec)-72 L(45sec) 698
F-ACCCTGGGATTCCTTGATTC . o o
HRV R-TCTGGTGGGCACGATAAGTT 94C(30sec)-55 C(10sec)-72 C(45sec) 533
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F-CGGATACGTTGTTGTTGACG o 5 5

VNNV RCAACAGGCAGCAGAATTTGA 94°C(30sec)-55 C(45sec)-72 C(45sec) 758
F-GAGAGAACTGGCCCTGACTG o 5 5

VHSV RATCATCCOTCTOOCTOACTC 94°C(30sec)-57 C(45sec)-72 C(45sec) 444

D MABV, marine birnavirus; RSIV, red sea bream iridovirus; HRV, hirame rhabdovirus; VNNV, viral nervous necrosis

virus; VHSV, viral hemorrhagic septicaemia virus.

238012]2] 2] A RS RARBIYOH, XY
W= SAR Y (7R 23holA] 623ute], 25}
Aol A 543ute], k=R ollA 520ute], AR
ol 552mtke)7F A=Ak HAF At 1,528uk2 o
A BEA7E HEE 0] 68.3%2] HEES YEMS

ot B AEES 2AKIEERE Huwgh Zi
20053 0]| 60.6%, 2006 =0l 66.7%, 2007 =0
723% % sfuitt AEEC] ¥ S76he AR
LFEFSTE (Table 2). & HHA AEES 2AR7E
2 v Ay}, 290] 63.5%, 590l 67.4%, 849
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Table 2. Prevalence of virus in cultured flounder from 2005 to 2007

Detection rate (%)
Pathogens Total (No. detected / No. of sample)
2005 2006 2007
Total 68.3 60.6 66.7 72.3
(1,528/2,238) (327/540) (320/480) 881/1,218
Virus 2 315 35.6 44.6 244
(703/2,238) (192/540) (214/480) (297/1,218)

D, Total means parasite, bacteria or virus detected in this study.
2, Virus means six fish virus detected in this study ; MABV, RSIV, HRV, VNNV, VHS, LCDV.

FHolg 2 AEE
A ZAK & Foll A AR Z AT 65
o] "lo|g A7} HEH AlRE 7030k 2 31.5%2]
HEES Ueglon, A7 o= 290 44.3%
2 7P 7 YER (Table 3). A vhol2
AEES v waEH 200599) - 35.6%, 2006
ofl&= 44.6%, 2007 o= 24.4%<1 A o2 Lpepyict

(Table 4). = ZAol] AME Al =7 2]
= 10 e o]} 7P} 1080}2), 11~20 cn] AP}
828ute], 21 ~30 cm®] A7} 7981}, 31~40 cme]
WA 448uke], 4lem o)A AAZE Sorlel = LreRg
=), ofollA 31~40 cn B 41 cn o}e] 27] 74
TollA Hlolaiao] 7EEo] Z17h 433% B 554%
7] LrERIT} (Table 5).
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Table 3. Quarterly distribution of virus in cultured flounder during the three years

Detection rate (%) in each quarter of the year
Pathogens Total (No. detected / No. of sample)
Feb May Aug Nov
Total 68.4 63.5 67.4 75.1 64.4
(1529/2,238) (287/452) (439/652) (512/682) (291/452)
Virus 31.5 443 29.3 349 16.4
(703/2,238) (200/452) (191/652) (238/682) (74/452)

Table 4. The ratio of three notifiable virus to viral infection in cultured flounder from 2005 to 2007

Detection ratio of the notifiable virus to total virus!

Notifiable virus Total (No. detected / %)
2005 2006 2007
VNNV 348 /1 713 160 / 83.4 188 / 87.9 195 / 65.7
VHSV 165 / 33.6 66 / 344 99 / 46.3 717239
RSIV 7127 0/0 7/33 12 / 41

D, Total virus means six fish virus detected in this study.

Table 5. Distribution of three notifiable virus by size group of cultured flounder from 2005 to 2007

Detection rate (%) by size(cm) group

Pathogens
<11 11~20 21~30 31~40 40 <
Virus) 40.7 239 29.6 433 55.4
(44 / 108)? (198 / 828) (236 / 798) (194 / 448) (31 / 56)
VNNV 26 / 24.1% 165 / 19.9 181 / 22.7 150 / 33.5 21 /375
VHSV 26 / 24.1 66 / 8.0 71/ 89 65 / 145 8/ 143
RSIV 4/37 5706 2703 8/ 1.8 0/0

D, Six fish virus detected in this study.
2, Number detected / Number of sample.
3, Number detected / %.
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27%%1 Aoz Ut olF Hiol2|A FoA
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ok Ak 2] RSIVE st 254 S71ske A
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thE Hiolg 28} FAlo HAEEE 45 282%L
%] %t} (Table 7).

Table 6. Mixed distribution of virus with other pathogens in cultured flounder from 2005 to 2007

Detection rate (No. detected / %)

Case of detection Total
2005 2006 2007
Vb +B 165 / 23.5 31/ 16.2 47 1 22.0 87 /293
V+P+B 94 /134 21/ 11.0 17 / 8.0 56 / 18.9
V+P 197 / 28.1 70 / 36.5 557257 72/ 243
\% 247 /352 70 / 36.5 95 / 444 82 /276

D, Six fish virus detected in this study.

Table 7. Mixed distribution of three notifiable virus in cultured flounder from 2005 to 2007

VNNV

. VNNV VNNV VNNV VHSV
+
Case of detection VNNV VHSV RSIV TVHSY LRSIV refe, RSIV rete,
+etc.
Detection rale o) 403 60 /86 13/19 139/ 198 6/09 37/53 15/22 22/32

(No. detected / %)

ni t

Ml

FEHetlde teEd 9= A E
o] oF T0%E wiolH /g Ao AL 3
AR 714 ARdojlA wol Az QIR A9
Ao B2 S 7o)l Sl ols Y
AR FeA e S Dol - “dshe, A
o o1 AR = Fssihe Aol B H oM

Ade] el o] WAtk 3 4 Glek

o

2 lo 1o Mo mx

=

2o



AP S SHYA HEES 635~751%9]
92 Fat 684% = e} 2ARA]7]of w2 Ajo]
< 8l AR YERdth e 2 o] el
652 mlolef 2ol tiet HEES 20009 =714 S}
ZAIE Holthr, 2007 o= 24.4% 2 743 A
o7 Uehyth ZARZERE 28] 43% 2 7FE
=3k, 114of] 164%= 7Fd WA Epsdth 2AF
WA FollA Al EAAH = 2 E VNNV,
VHSV 2 RSIV7F A2 7= 5 648mie]= A
AAPAIRE] 29.0%S A3k B3], VNNVE] 7
- 652 HiolH ATt AEH A 773%E AFAs)
© A& LERR=], 2em o 4R1 FRe/dof o
O] A= 20%E e AEES Usli= A
o5 Uk VNNV sfofeladejas o oot
213} (viral encephalopathy and retinopathy, VER)Z}
B} YA A A T AL (viral nervous necrosis, VNN)
o] dAlz LA lom, qlois s/
(Epinephelus septemfasciatus) X Z10] (Sciaenops
ocellatus), G (P. olivaceus), 3482 (Sebastes
oblongus)ol|l Al HiL® v Qlck (& 5, 1998; 4 5,
2001; 4 55 2002). HAAP = =2 Ao = U
A Qlo, AojolM e Hare AR7F the qlew
(Fukuda et al., 1996; Johansen et al., 2004; Tanaka
et al., 2004; Nopadon et al., 2009), =o)X = 3}E7]
polfolq Helshe oA vloleiAz 13
H1 QT (7 5, 2006). Z 5 (2007):L- 2004135
2006971 e A1) efsteat AsollA At
¥} vpol2 0] S3Hte] thFEo] VNNV &} VHSV

Rl - 23R

off &Jgt A o= Uepytom, 27] xFx]o]7]2] VNNV
o] o) 7] 7148 L Al ] Hgle
2 283t 7hs0) 2 08 eIl = At
o415 VNNVZ} VHSV & RSIV 59| ThE Hfolg]2
O} Ao AZE= A9T} 282%= LJERLY, VNNV
of oJgt &3 Hwrt At Ao FRIE et
2 AolAl= X|of7] o] 8] A7]o A= R&A e
E VNNV7} &5 202 LEtoL, o5 Hio|
A7 =S 7 Ao gk ol 2kIsHA]
Tt whEkA] 2jo7]of ZHE vlo|2|ATt 50
Aol Btekal A&H 07 HatElo] Q= AdH

nlI
)
30
rlr
)
=
)
=0
-
rlr
o
s
£Q
R
[
4
i
lo
o2

4 )
S Wl B9 7 o] 99S 1B o
o] A48 J0E FHHLE, AR0IR L ujEs
ol thek EAI2 elthato] gsloiAol & 2
o® B

FAIE WIS B Aofat ofR A A

tlo -
o
N

i

ohe Zlom dejA &
VHSV+ Atlantic cod (Gadus morhua), turbot (Scophth-
almus maximus), Atlantic herring (Clupea harengus) &
chret opie] sl olfellA] Bejuln glow (3
55 2003), -2yt A= 2000137 E 2001 0] 2
A Aeg7100| Soleh A AN Bt 2
st sk Hlolel 2y W] Al wlole)
AR A HAE QI (0] 5 2002). o] 2ol|m= A4k



20052 E] 20073 AtO| LAl EX], Paralichthys olivaceusS CHNOZ oF HFHIOIHA A0 et EA4| Xt2 161

o]5F7} VHSV 9] secondary reservoir2= 2 of| 4] -
glutol A 2HAE o FE tid o= VHSVE] <
7= H Q] ek A7t A3 et 1 A3, Fol
2 sl el sfeoll A Tt sofet aGofofA
VHSVZ} A5 v 9loH (7 5 2004), AFodit H&
w7], 22, F27] FolA= VHSVZE HEE 3
(0] 5, 2007a). & A Aijoj|A], VHSVE 200545
Bl 2007 d7k2] A4 0= HEH I glow, 2]of7]
off thar & HEE (41%)2 UERH o]0l 4o]
A7171A] 8.0~14.5%2] AEES YeERN]IT) T3k
VHSV7} @=0 2 HEH 79 (8.6%) ET} VNNV
0 7]k 02 vlolelset B HEE A5 22t
19.8% © 32%2 Uehdth = joj7]o] Zdm
VHSV 2 VNNV7} 40]7]9] 3ol H% |40
2 fEse Aor FAEE, olH’l HholH &
AHS hE Hlol2] o] Zrgolut Al 714852
21 (64.9%, Table 6317 E|m2 Y]2]
ZHAYARA] "o B A Hﬂeﬂo] 9= Zoje] Adr U
Ajo71e] lolel o] 74 AR S Akt Aol
PV W A 7SS A 4 o ol
o] B 4 gle Aoz Azt
RSIVi= o] 4] Zsolla] A2-©
o (Inouye et al., 1992), =-jjo]] 1% ¥4 s
S0l B2 w3iE oprlsh= A al
th (0] 55 2007b). RSIVE] <5 ‘?:H" -5 = Sfst

o, YHof|Ai= ok 285, 7pxju]E 2% Ul 510%
1504 Ha|E]¢le (Kawakami and Nakajima,

2002), 2] Ytz S5 ol€jell sof, 2ulEet
2 G2 oA B2lE b} 9} (Do et al., 2005). =
5 (2009) AsfollA ARG Zotel, ST,
F2)eF T2 oA RSIVE &3] 4ol 019
of thefet At o} 77 RSIVE Eatshal Q= A

o2 Huslgtk 2 AoA= 20063 20070
Y7y 3.3% 9 4.1%9] HEES vER]o] VNNV 2
VHSVE} Hlite) 719 At W Ao Azhen)
10 cn oJa1] HoloAl 37%0] AEEL e
o1} Za} 27181 40 cn o9] Aol AEH
7] gk Ao Wol £7+ Ao} o]e] Alakzielo]
wfe} 450] wefelo] SIS Hlojels H

B2 F83 & 5 U oz nuwd
1 ¢l 23 2ojite] Mo Ak ol FJ
=]

© OF-22 ZiAIElA of el art e
e 5L 7] EHBP
o] AKHOR ZARY A7} ofHER o5 Hjol2]
27} 34 o5 Aol A o= 71771 A EE
7HA= Aol tigt o eke @A) EAlolH B
HUEY o= ARG PCRYS HEd YA
/d B 2 of o] il SRRt ARRE Algs)
A| Sl Tho] glone, ofof tigh 7H2]l Het

i
i
;‘?:
o
T
o
&
N
ruﬁ

owa% 4 m - 1 w5 9
AKX L

ch el FAPIA Bl S 190

TR L U P OB A

F4} @300l FgEle] S Qv 5

P S M ot

of B4 4 A olafe] e b F3l chat B

wUEY A5t FHHOR TejElojol A4
o



162

10

0]
12

2005158 2007 E7FA] FA HAE T

AJgh ol HeA HE TS B4kt 39 B3
24, 5, 8 2 11€o] 57 A4 A= HA
F 2,238u}2] % 1,528} (68.3%)°l| A LA} 7
ZE|Qk A= HEES vlwg A7) 2005H &
L 60.6%, 20061 =] = 66.7%, 2007 Eoll= 72.3%
o WA HEES veho] simitt S7ske Ao
2 Yehylth 2AR71E & BeA AEE2 249
63.5%, 5Qof| 67.4%, 8Lol| 75.1%, 11€0l| 64.4%=
UHERELT) Bho]E A9 HEE-2 200530 35.6%,
2006 A= 0]] 44.6%, 2007 0] 24.4% = VRGO,
d4lcm o/e] AJoj=7] T1gollA 55.4% = 71 = A
Uepstth AN E A o2 AAH volH A
A FollA= VNNVZE247% = 718 A Uekst
om, VHSVE 10.6%, RSIV: 0.9%= UEeRdc)

it

AR 2

2 A SR (SR Pl
7, RP2010-AQ09)9] 1210 ) =itk

s
Do, J.W., Cha, S.J., Kim, J.S., An, E.J., Lee, N.S., Choi,
HJ., Lee, CH., Park, M.S., Kim, JW., Kim, Y.C.
and Park, J.W.: Phylogenetic analysis of the major
capsid protein gene of iridovirus isolates from

cultured flounders Paralichthys olivaceus in

Korea. Dis. Aquat. Org., 64:193-200, 2005.

X0|Y - H4¢

Il

[

Rl - 23R

Fukuda, Y., Nguyen, H.D., Furuhashi, M., Nakai, T.. Mass
Mortality of cultured sevenband  grouper,
Epinephelus septemfasciatus, associated with
viral nervous necrosis. Fish Pathol., 31:165-170,
1996.

Inouye, K., Yamano, K., Maeno, Y., Nakajima, K., Matsuoka,
M., Wada, Y., Sorimachi, M.: Iridovirus infection
of cultured red sea bream, Pagrus major. J. Fish
Pathol., 27:19-27, 1992.

Johansen, R., Grove, S., Svendsen, A.K., Modahl, I. and
Dannevig, B.H.: A sequential study of pathological
findings in Atlantic halibut, Hippoglossus
hippoglossus (L.), throughout one year after an
acute outbreak of viral encephalopathy and
retinopathy. J. Fish Dis., 27:327-341, 2004.

Kawakami, H., Nakajima, K.: Cultured fish species affected
by red sea bream iridoviral disease from 1996
to 2000. Fish Pathol., 37:45-47, 2002.

Nopadon, P., P. Aranya, T. Tipaporn, N. Toshihiro, K.
Takayuki, M. Masashi and E. Makoto.: Nodavirus
associated with pathological changes in adult
spotted coralgroupers (Plectropomus maculatus)
in Thailand with viral nervous necrosis. Research
in Veterinary Science, 87:97-101, 2009.

Tanaka, S., Takaghi, M. and Miyazaki, T.: Histopathological
studies on viral nervous necrosis of sevenband
grouper, Epinephelus septemfasciatus Thunberg,
at the grow-out stage. J. Fish Dis., 27:385-399,
2004.

OIE, 2008: Guidelines for aquatic animal health surveillance.
In Aquatic animal health code (eleventh ed.), p.
245, World organization for animal health (eds),
Paris, France, 2008.



20052 E] 20073 AtO| LAl EX|, Paralichthys olivaceusS CHMCOZ oF HHFHIOIHA HEO| et EA| X2 163

G AR, e, ZER o

LT sfilo] SR AP7jo]
Aal= Hlolalg AVATRIZVNN) £1%1
o[ A0] 4184 BlaL FhpA|, 35:237-241,
2002.

Tl ool Buls uigla) uiek 2 vef o]
X, Paralichthys olivaceus |4 E-2]%5 VHSV
(Viral Hemorrhagic Septicemia Virus) 2] 3418}t
2 AR S1oHsIB|A, 16:1-12, 2003.

2o, uiel elufer ) At solEol
9] Viral hemorrhagic Septicemia Virus(VHSV)2]
A& shoysls]x|, 17:1-10, 2004.

AR, AAE s A9, ek, ekl Hds
L Zw10] Sciaenops ocellatus <12 H}O]

4] A7 T Viral nervous necrosis. SH-

g
=)
Ny

oH&l3]®|, 14:91-95, 2001.

20, 53] ol wA HEY, AR, 2019
A, Hals ol oFA ol RS,
], A4 20000 ~20064 3127] plol

s2o) WelA) 719 B S=olstalA| 10
207-214, 2006.

oIl 8 H8, Al v Sl
| Paralichthys olivaceus )X B30} SHEHo]
2 o) welzalsiE B4 Siolst
3|7, 15: 1-7, 2002.

olde], F&m|, HAE, AT 2T - Asih
F5=0]) AR 0F0f|A] Viral Hemorrhagic
Septicemia Virus(VHSV) A% ghtoia}s]x],
20(3), 201-209, 2007a.

olde}, AAE, 3m|, 7Iekret Alofx], AT 2%
T - AlsiQl FE=msl] AFAAR ofFollA
Red Sea Bream Iridovirus(RSIV) 2] 4% S20]
513]], 20:211-220, 2007b.
oloAd, YTk A7] QPAF X] Aof wFL ASIO) V)%
oiatal 112 el RTIalEIA] 42426434, 2004
AT Mol 0w, Ak PRl e Fish
Nodevins H12], 5205112, 1197-104, 19%
APs Higol, s, e; 2nld, HEE, AR
LT PAFEES] ofFol et f1ewA
=9 gkto]els] x|, 23:99-106, 2010.
20|, A8, T, AEY, 2ol 2fsH, HEE,
ORE R, oA, 257, ozl HAIS,
Hirgol 2005\E5E] 2006Ate] P2} o84
YA, Paralichthys olivaceus 2] Alt’d Z=o]|
3T oJekxAL Skto]Hsls] %], 20:61-70, 2007.

2nle, 71, Fslk MR, 1A, ML, ol

=

o o.
Ky
ny
o
Y
%
E
_I l
o
2
[t
o
=
)
=
[\ )
S
o0

EN
of
)
5

Kl o
)
=2
[\o]
=
(ETA
o
—%
re
0
o
ﬁ
2
i
)
ot

Vel S0fakIR], 227583, 200,
23, oA A ek
FrlojR Aol Wit o5k

Jl=0l8l3] 7], 19:14-18, 2002.

f

%
=
i

ol

ox,

}o{r

ox,

=)

\}0{[

N

3
ot

o oY

o,
ot
.
=
18
O.

4

e
l
5
=

Manuscript Recevied : June 10, 2010
Revised : August 13, 2010
Accepted : August 20, 2010



