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The infection of irido-like virus in cultured turbot
(Scophthalmus maximus)
Wi-Sik Kim, Ki-Hong Kim, Choon-Sup Kim, Young-Jin Kim, Sung-Ju Jung,
Tae-Sung Jung®, Shin-Ichi Kitamura, Mamoru Yoshimizu** and Myung-Joo Oh'

Department of Aqualife Medicine, Yosu National University, Korea
*College of Veterinary Medicine, Gyeongsang National University, Jinju 660-701, Korea
**Graduate School of Fisheries Sciences, Hokkaido University, Japan

The high mortality of cultured juvenile turbot, Scophthalmus maximus occurred in Gochang on June,
2003. The diseased fish was lethargic with reduced feed intake. Grossly, these fish showed pale body,
abdominal extension and exophthalmia. The dominant internal gross features of diseased fish were severely
enlarged spleen, pale gills and/ or liver. Diseased fish histologically showed basophilic enlarged cells in the
kidney, spleen, gill, heart, stomach, intestine, liver, pancreas and adipose tissue. Transmission electron
microscopy (TEM) reveled hexagonal virions in the cytoplasm of necrotic cells. The viral particles lead a
central electron-dense core and an electron translucent zone, and were 136~159 nm in diameter. These
results suggest that the virus belonging to the iridoviridae was responsible for the mortality of cultured juve-

nile turbot.

Key words : Turbot, Scophthalmus maximus, Enlarged cell, Iridovirus-like

B8, Scophthalmus maximus-$ thA2F Akl
X3 E7] AdTF AFEA R AH s o
FTORA, 2HQle} Zaghio] FQ Y ojFo]
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i) AWE doE vlelB AR thab-
dovirusol] &= viral haemorrhagic septicaemia
virus(VHSV) (Castric and De Kinkelin, 1984;
Snow and Smail, 1999), birnaviruso] &3+
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infectious pancreatic necrosis virus (IPNV) (Castric
et al., 1987), reovirusol] £:3l+= turbot aquare-
ovirus (TRV) (Rivas et al., 1996)7} gt} 1 g}
A rEE Yo7 picomna-like virus (Bloch et
al., 1991)8k zlo] Aj71e) AAY ZAHE o]
+= irido-like virus (Bloch and Larsen, 1993) o]
Haxo] 3l

200319 69 AE A AHEF<] mrbot 2]
olol A M F 50~70%2 FAHHAL LA}
At} o] turbotd: oA e sl F
B AaeEd Zleoldnt Wolys 7148% AAL Al
T A B FEHAEE o] &3 bloje s AAtel
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Al Fo] M7 =R AR B 5
ZAAMN A red sea bream iridovirus (RSIV) 7+ o]
Aot AR el M 27} 2822 3 ok
710 A #FEE Uk mEbA, B Ao s B
ZAETHoE RSIV ZAFHe FAMES HE
312, AAEW P AR vielg Xk JAE <l
3o 24 iridoviruse] ZgelL FQlstya}; &)
At

ME 2

AlE AHE 2 MEXE|

AlBEE 20039 68 AR IFNAM SA F
F2 o2 ARSIl turbot X[ (AF 9.0+19¢g,
A 79205 cm)BA AEE YA gom 3§
o] FF3tct HALE = NAE A7t AP
ARESIATE A EA R Al wet ARE %
BE At 718 2 Ald AAME e
o, wlolaz gAE Sl g W 24
S 2 = (2001)2] H®Ho) <]s] HBSS®
1:9(0.5g /4.5 ml)7} =A A2lste] wpstal, 1
vk oS HA filter (0.45 um pore size) = o 7}
o Al AES AFSAL, olF FIHEL]
chinook salmon embryo cell line (CHSE-214), fat-
head minnow caudal trunk cell line (FHM), rain-
bow trout gonad cell line (RTG-2)ol] H=3}e] 20
Coll wiskstH A AE¥A &3 (Cytopathic
effect, CPE)S #3tslich

HE | =AM HAL

EE (n=6)¢] W& =&E 10% T4 X2
Aol 7HJ F Ao wel 237 FAHS T
£ hematoxylin-eosin (H-E) 2! Feulgen $34}-&
At FstEn| AR We|z2A e A
HA et

e

MAH0|1E 2E
wyoje] wjgE==E Aldste 2.5% glutaralde-

BT - Al - 7IEbTel dolA] - RA|D| = njRFE . 2R

hyde €< (pH 7.4, 0.1M cacodylate buffer, 4°C)ol|
A 2A12F 18k Aol whet epoxy-resin© 2
Zo3 & semi-thin seciondH-E A 2Fsl] 1%
toluidine blue 2 FA 3l t}2 FstsEn| Ao T 7
Zatgdok 123 8~10 me] Zu AAHE A=
3led uranyl acetate @} lead citrate 2 ©] 5 A 3}
% ExAx@nA (H-7500, Hitachi) 0.7 22+
stk

24 1

dhEaks 4 MEXE|

24k HE xo] 309 ulg] £ MY
50~70%2] tiZH A7 EA AT AR 5
2 20~21CE AL e, HE HE
AFEAH7E AskE L glgle]l fdsith HAbs
At 7] AL ofF= BEX7T ks <
771 EEFY AYo] ojR= F4E Bk
S| FeHA AL A3t ofrbe] N8R 7ho] HAE
o] Aslom, 53] ujAxZ o] 451A v o
At} (Fig. 1).
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Fig. 1. Diseased turbot, Scophthalmus maximus shows
enlarged spleen, pale gills and liver.
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Ho]u] Feulgen GAe] 34duh-2-S Kol H|Tj
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Fig. 2. Turbot spleen. Enlarged cells with either enlarged
(a) or fragmented nuclei (b). with either granular (c) or clear
cytoplasm (d). (Toluidine blue, bar=10 um).

Fig. 3. Histopathology of turbot infected with irido-like virus. (H-E, bar=50 um).

A. Spleen, Enlarged cells appeared diffusely with homogeneously stained (arrow head) and granularly stained cyto-

plasm (arrow) by hematoxylin.

B. Kidney. Enlarged cells (arrows) observed in the glomerulus and hematopoietic tissues.

C. Gill. Enlarged cells (arrows) found in the branchial artery.

D. Adipose tissue. Enlarged cells observed around the blood vessels of the fatty tissue.

E. Stomach. Enlarged cells (arrows) and inflammatory cells in the lamina propria and submucosa.
F. Intestine. Enlarged cclls (arrows) observed in the lamina propria and submucosa.
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AL B TH7IH0R FASH A== Al
EA 3 EA Heols NEdE 338 £ A9
T} (Fig. 2, 3A). W] 413t M E:= B3 o] A)
z4 FfEo] oA Ak

A7l X o] Y] Mz} dF5A HNEE
o] ZTHZXHA JAEHUT THFHo] i}
=o] AT (Fig. 3B). HEFH AR % H]|th
AEEe] HFEALH, Mg MR A7
A o] H]Fx o] ATk

2 vl AZ7F FE g3 F99 v
WellA #E=glon 282 e FaE
HAH (Fig. 3A). Wglo] 48k /Al M= v
epatgel A o] Bt MlErh BEEUT
ARkE o 7 43 AL B

ofztu|e| A= Hlt) M E7} ofriu] Ful} A)
He] ZAER Yol A #EEAS Bt ol g}
(Fig. 3C), g o] AAz2 3 Ajgorx &Qlx]
Aok A S A AL o) Ay
A2 k= E3EA AEZ7F aEo] dglon,
FAE o] ATk

HRANME 2R AlE 9F5A AET B
ZEom, AN E FZ ] vy AlE
7 BRE, ARkH o2 AT TS Ha}
543 FAAkE BHd (Fig. 3D).

A vt AEZT AR EE Fosks 28
T B ool A @a=EY (Fig. 3E), Y3 7 A0l
Me $dME AaEAn Ay sEa 3
alEe GEAME7L Ao AYSH,
AbES] ANE FFIZTH FelNE 3T
= GFHAHE7L FE= o AT

AolMs GRS Aasksis =4
Ao FAaF AP FakE e, gubate] s bt
=7 = stah AN E B2 $29] B
o AlZ7E IS detelsd st
3 YA} (Fig. 3F).
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Fig. 4. Iridovirus-like particles in the cytoplasm of enlarged
spleen cells of turbot. (bar=2m).

ﬁ@ &
@ 2 8.
& i

Fig. 5. Hexagonal virus particles range in size from 136 to
159 nm in edge-to-edge diameter. (bar=400nm).
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g2 AEAYAAM 7AYo E AFHIoH
(Fig. 4), #EHN LW EE 106~122 m, J7Z2
136~159 nmm & Iridovirus-like Blo]# A& &<l
& AU} (Fig. 5).

a #@

ZZF o] vt AE] PAHL FHPLE I
olg|mulol B A EFT S APHLRE TR o
2l ¥4 ojFel AWML o3 Ut Matsuo-
ka et al., 1996; Kawakami and Nakajima, 2002). ©|
£ 1992'd Inouye er al.ol] ol3] LENA B 7H
ol 2}, th7F (Wang et al., 2003), A 7IEE (Chua et
al., 1994), B} =+ (Kasornchandra et al., 1997), 2-%
(Miyata ez al., 1997) ol HEo] o
gt A= Jung & Oh (2000)¢] 23] E&ol
9] waio] RuHEOIHY, 1 o|F Kim et al
(2002)2 &, 2 EY FAME FEsHAAE
Ao g By gioh ZEole] ¥l w3
= FE A Az 397149 v Al
EEo] Bol¥or vehim, JapEHe] A
Aok E£3 ol vit) AEEL thgst A
ANME a3 (Weng er al., 2002; Sano et al.,
2002; McGrogan et al., 1998; Jung et al., 1997), A
Adn)7E FEA, B 9 ol kutolE A ¢
AEo] vith AEe] MEA oA HFFETL
BiEe] o} (Inouye et al., 1992; Jung et al.,
1997)
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€ vt AEEo] T2 AR v 28X
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