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Vibrio scophthalmi infection in Japanese eel Anguilla japonica

during seawater adaption

Nam-Sil Lee - Dae-Jung Kim - Be-Ik Lee « Sin Kwon Kim - Myung Suk Kim* « Yi Cheong Kim™'

Korea New Strategy Research Center, National Fisheries Research & Development Institute (NFRDI), Busan, 619-902, Korea
*Pathology Dicision, NFRDI, Busan, 619-902, Korea
“Aquaculture Industry Division, East Sea Fisheries Research Institute, NFRDI, Gangneung, 210-861, Korea

Vibriosis is one of the most prevalent fish disease belonging to the genus Vibrio. In present study, Vibrio sp.

isolated from Japanese eel was confirmed as Vibrio scophthalmi using analysis of the genomic sequence of 16S rRNA.

The major signs were hemorrhage of body surface and inner surface of abdomen, severe enteritis and retention of

ascitis. Histopathological examination revealed blood cell degenerations in various organs (gills, liver, spleen, kidney,

heart, intestine), exfoliate of intestinal epithelium, and congestion and hemorrhage in intestinal lamina propria. This

is the first case report on V. scophthalmi infection in Japanese eel Anguilla japonica.

Key words : Vibriosis, Vibrio scophthalmi, Anguilla japonica, Histopathology

HlE]e A (Vibriosis) = sfatoloflA 3]
WASk= Aletd AE5CR 5001F0] e thgRt
lfrto] = Heo] (A, Salmo salar L; F4]
W04, Oncorhynchus mykiss (Walbaum); E]%, Psetta
maxima (L.) ; 591, Dicentrarchus labrax; 255, Sparus
aurata L.; DL Gadus morhua, %3701, Anguilla sp.,
831l 290, Plecoglossus altivelis (Temminck &
Schlegal) oflA 284 d5olv HlU%E Fdsk= A
o2 Ad#HA I} (Buller, 2004; Toranzo ef al., 2005).%]
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o= FAto)R= B2 olmjullF (&, Crassostrea
gigas, A2, Ruditapes philippinarum), 71215 (2ot
2JA}-L, Penaeus vannamei, SCFe| EZA)-L Penaeus
monodon) O A% g WAY o & B skl 9o
(Aguirre-Guzman e al., 2004; Paillard et al., 2004) °|5
ZHE 2o, THEA|AL Sl BHE L T Fo)
- TheFSA| AL Qlof HlH e eqto] E49ut Fofl of
gt A7F ZEsHA o] oAl ek (Myhr E. et dl,
1991; Fouz et al., 1992; Cerda-Cuéllar and Blanch, 2002;
Frans ef al, 2011). H|E.8]Q 7FH22 0] 07| H|E.
e At FollAe WEoldAe 2diisE
‘Red pest’ (McCarthy, 1976) = Ea|HA] £& EAS
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oF7|3k= Vibrio anguillarum©] 2 & ¢l o HY
o] # of g} oFAl Aojollie eSS oA
T8 ofPAto R FREIL Qe Aol 9]
Vibriosis= S-p-24fTto] AR HA] g Rl = 1)
O oA V. anguillarum-S- V13 V. salmonicida,
V. ordalii, Vibrio harvei = H|F3}F H|HE] Q4 NS
EE Photobacterium damsela= SFgo] v V.
damsela®} -2 W] H2] @& FARNRES] ofeh 7
o] slitolFolA F= HiEar glok.
H|EE] e A5 (Vibriosis) ¥ AR S/
Urehje sikololl A sk Aletd A

= Pseudomonas anguillisepticaS QRO 2 5}

tlo

o

rr

‘Red spot disease’, Aeromonas hydrophil®] Q1A+
Q! Red disease’ 2} 22 Al Aol deiA Al=H
(Wakabayashi and Egusa, 1972; Rickards, 1978), o|&
& HIEYQ AHF e Ee R EolA] HAYsE
© At dgolct.

2012 4€7E] FHYLT AE
A Fold HirgofolA M4 Ao et
Aol 3= Hold tiguiE doA 11
& 2AFshs Bl /3ol tiet HAE
AR 5 olo] 22 0= RE jF FF7O| Alato
HEE ) Aeux|el TCBS (thiosulphate-citrate-
bile-salts-sucrose) SHHBfA]of|A] L=ThA MAS 3 A
319100 165 RNAEA] 2 28 EH5I9Ic o]}
W Holel AlE Peladeho R wstol 1
Qo QIgk 2t 7] 2l wal et wa
88 il washan T,

o

£

1
%
=
Ay

Iuf
2 o

g

o
S~

]

(e

S

R

439
h=
20124 492E AHS o) FAPAUSU

ARSAEONA Bl Foll 2] Foldl SEAE o]
Anguilla japonica °F 6001 ute] 7k A4l &9
T A9 S YERH 69 259 Al7]of &
207 HIAL Z=2 A= A7 sk ofF
S 1002] (Bt Al oF 380g, BatAld 37.5em) =

GO R AYLAS YA

Ay

AAEH

o715 o] Tk AALE: S8l A, ofjo
of A 2Ale dF Hojujo] Setol=aehie] &
elu Aol oz B on, Fstol WL
SUA o BRelet & WA (A, AR &
sBHIA (brain heart infusion agar with salt), TCBS

=

(thiosulphate-citrate-bile-sucrose) agar, sSS (salmonella
sigella with salt) agar 352] Hu|z|o] vjeFslo] A
PRI AAISIT A, AARR2]0] DNA,
RNAE F&3}o] PCR, RT-PCRE F319 dff1tofof
A o]e} FARE HAS S Hole A Hlol2
3<% (Marine birnavirus, Viral hemorrhgagic septiceamia
virus, Hirame rhabdovirus) (Hosono et al. 1996; Snow
et al. 2004; Sun et al. 2010.) 1} WAoo A LA
Ql= w94 vlo|# A 3% (Herpesvirus anguilla, eel
virus european X, eel endothelial cells-infecting virus)
of thgt AAE AA|SFHT) (Frans ef al., 2005; Steven
et al., 2011; Tetsuya et al., 2011) .

Alet Bl F2l At 168 RRNA ¢7]4]
oS BEXM5te] FASHATT (Wikk ef al, 1995; Clarridge,
2004). F71HE EAS 91RF PCRE: vl Alet-&
A3 ARE-8h= colony PCRYS ARESFIIL ARERE
forward primer, 27f (5-AGA GTT TGA TCM TGG
CTC AG-3") ¢} reverse primer, 1492r (5'-GGT TAC
CTT GTT ACG ACT T-3') & PCR premix (Bioneer,
Korea) of % 4lo] 2710 w2} PCRE AAISHIC:
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PCRE AAJGE & AojX ARE-E agarose gelol] %17
58 AAJsto] 15k ol A7|HRS HAT
% GenBank 2] Blast 542 AlA|3lo] FA3FAL

Welaxsl A ol B %ol W 2
= $/d ol A thE; 12-24A17F ol Al
o2 A7 22} AL oA (3A]
70, SAE L= (100~70%) of] B4, xylene £H3}
AL AN T gleflol Zujjsle] olelwl 2B
S AAsto] nfo] A2 E (Leica, Germany) = ©]-83}
of A2 HPERE & Sefol=gefiof FAAIA
S0CollA AZRAA 2z G A2E (Leica,
H&E (hematoxylin and Eosin) G941
RES WslEn| Ao s T

Germany) ©.2
AARE 3 Al 24
SF9AT (Zaiss, Germany). 45 2] 31of| tljsfj A=
AL 215 Gram &A1 (BROWN AND BRENN
HE) (Carsen. 1990) = AAJSF3ATE E3F 24 A
HE AYFf3to] Sfol=of =T gefol= B2
I B4 5 npa) AIXL] ZAE GEpol=o] eIt
FHS 2HAAZ A7 &, Heamacolor Al454 7] E
(Merk, Germany) & $JA5}o] JHEuliL o 45}
dAng s waEksklth

¢

JE=IJ‘1_|. al Xt

Hizko] o] ©
el Hrol A A Fol| Z1otE s 5
Sejzo] sl BEAR F ol &3 A A
Fold o] zlofollA 2012 6 1doflA 10
Aolef] ABEE, HFYR RS LERH

HAE SR, 717t % 68%2] FAHAEL
Lo L T o e e v [ i
9 Aol AT FRoIA BEE ket njR7iy

A A ], AdEde e ez

NTSH S SR AR A=

x| Z9| BHE04, Anguilla japonica®ij Al LIEH =
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stal, fAlel et Awg defsie] B8 Hato] vt
stk o7l e »}Ew UL, ER7} kel
O A RIS w87 telli= g B4}
71E 2} 9190 Aol wal o] Mol B Ao] 11

o] Q= Ao} k| TRFE|QL) E7) Uollw F3E
01]}\194_ RO HAREE ZAto] /\]O].Oﬂ o ,J_§]-\4:/]
uRA 7} Bz gl uka]) ulap uidl, AR Eigle] A
BN n} (Fig.1-c, d).

Fig.l. A: Cultural appearance of Vibrio scophthalmi on
TCBS agar plate, B: spleen stamp sample stained with
Heamacolor (white arrows; stained bacteria), C: Red spot
(Petechial hemorrhage) on the skin of ventral region of
diseased eel, D: Ascites in peritoneal cavity of diseased eel.

Ho1e] 2415 okt Auk TCBS TRl
A bl AAE §4dSk= colony 7t HRGFE]| 3o
(Fig.1-a), Bi<F - E-2]%¥ Alat2] 168 ribosomal RNA 2]
Q7G-S B8t Axt B AletE Vibrio scophthalmi
S 99% A5 S el Ao slelslgict (NCBI
accession no.. HM771340).

ol Ryl 2] olo] FH-L oAl whaksio]

cke] Aol ZiiElol 9182 Shlsiict (FigLb)
24 290) WA BN ol 7k HAL,
AV A1, 28] A 71014 GA0R et 2
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of Wgat IAE SIS ool A
LR SEEERE AL RESAED R
golon] EEATHEL AR HEo] FEsl
A Tt (Fig2-) Zel 4 Behpu L)
BAOR Hol WAAE HIE Aoliole] 4
WS- (sinusoid) 2912 T, ZAIES] A Wy
ol Astlo] H9:jo] Glole. B F91E £
M A AR BREIGIE (Fig2 ) w3
552 U A He ol B
TS el AZEE Q13 W] By
b FFeIN B, uig o B2y
(ellipsoid) & 45K SRAAES] S0 F7h2 B2
2 o] BFE T M0 R YR (Figde)

lo ki orlo
ofth OH

AARS: 2A0] TS} 37 ARtk Afso] 3
3} 3AM o) wilo) TSIl (Fig2 ) Ao
Ak Aol Al ekt @A) AEe) Wi
2 Qlgk Alzaje] SReE Lhekke, waE o}
Ashel H9E B2l & 4= ek (Fig2o) A}k
A A T T2 9 e W - 2
AFARNEI} ke DTt (Fig 24 A8
Sfsl AN TR B3 11, A Al
TRFEANESS el WANIES B 4 9)

2,
o
H
At
ol
jakad
o
e
(o]
S~
i3
U
5
T
Y
=
Jg_i_“

ot 4= 9]k o]2{gt =4} (haemorrhagic septicaemia,

leucopenia, descending gastrointestinal tract) = ChE

2 - ojufel -

2IAH . ZA . 2i01H

O = [}

Fig.2. A: Gill of diseased eel, necrotic cells shown as cell
debris were positioned at 2nd filament central region (white
arrows), vacuolized necrotic epithelial cells shown at around
2nd filament region (black arrows).B: Liver of diseased eel,
degeneration around sinusoid (s) were observed (arrows),
b: bile duct. C: Spleen of diseased eel, vacuolized
degenerated cells (arrows) were placed at whole spleen tissue
and ellipsoids (e) were degenerated as eosinophilic color.
v: vein, D: Kidney of diseased eel, endothelial cells of renal
tubules (rt) were eosinophilic degenerated and nuclear
deformation shown at heamopoietic tissue. g: glomerulus,
E: Heart of diseased fish, inflammatory cells (arrows) were
distributed between cardiac muscle and bacterial cells and
inflammatory cells colony were formated in heart (circle).F:
Intestine of diseased eel, heavy necrotic degeneration shown
at intestinal fold and there were hemorrhage and degeneration
in lamina propria region. Many inflammatory cells were
placed at muscle layer. m: muscle. G: Heart of diseased
eel, Gram negative bacterial cells were stained with red
color (arrow).H: Skin of diseased eel, Gram negative
bacterial cells were staind with red color (arrow).A~F: H&E
stain, G,H: Gram stain.
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WHe] o Ae] FANHE GAH bk
ZAYo|t} (Actis et al, 2011).V. anguillarum 2] 7+
Aol A e A dul et Hea ol A o] Alatolsi,
RS 53 WES (septicaemia) O 2 TYH A7
YIS v)A= H2E Aystar et (Grisez et dl.,
1996).

Vibrio scophthalmi'= 15 Z}o] ARZoA A AlR
Sat FAlol A sk o]F Al7E A
< Harwo] IS 7HAA Helow, A7t BRY
S AlatEe] B8 HEvhs 2 SRlsieint
(Westerdahl, 1994; Blanch et al. 1997).0] & H=
V. scophthalmi= §HS}FAC) (Cerdd-Cuéllar ef al.
1997).01H QHH-L V. scophthalmi®] 77902 LERY}

il

L 3yoR djEE 350 FAS Pt A2
o 4= Igieh e ), A2 Tk s
ARFEZ9] o2 AV 759 o 9 71 7P ol
3} A AR AG 1 2 S Eslo] Ho, B

N
B
1o

felo] =t} (Ramzi S.C. et al, 1999).V.
scophthalmi= E]5: Z}ol= E& /o1 AAIHEZ
(mictoflora) oA LFERR= S A0 2 of]
U Hho] 2 2|Fo] AlrmAlL sk Qlsto] &
ERjHe ] W ek Aom sk ot
(Cerda-Cuéllar and Blanch, 2004).= AFH|9] 7% 6
204 ol ol A71ol TR wAel
o, o] A7) 4220] 18Col|A] 203 CE Asal=
A7) 2 20] A5t sl WHEshHA Halsh=
A7|19ck (Fig.3).V. scophthalmi= "1 AJs}s+d E
ol vjopE o] T w]HE ok Al ARt A
o2 HuE I Qlc} (Cerdd-Cuéllar e al. 1997). 5 vF
o] HLmw 20CE AFTR 0] AS3H= A]7]0]
Zrelo] gdst wfglet. wixjaekell A 25~30Co
A F2 Bl PSS UehARE S50l 4 9]
o %70 MRre) o] TBEE 2xl

Variation of water temperature

Pl

(month-date) D :observing date

Fig.3. Variation of water temperature during the outbreak
of disease.

B30 AgSR WololA] WS o2 B
ek V. anguillarum ] G LA ke £3:520 579
Ao} Prtsto] 3 BHEL] O HjopRinc)
ko [5Co|A] WHElg o (Austin and Austin
2007), -SAPMIEE|QQ1  Photobacterium  damsela
(=Vibrio damsela) 2] P2 <15+ ghgo A= 18T
ofx 2224 CR Hsk= A7)0l 7] ARl s
B8] % 5H9IT} (Fouz ef al., 1992). 18] E& &
A 0] Hab7E AfRE Al7]of WAgE Zlow
ojgRl I} AEY AT Agsto] ALY g
Helo] QS Ao Azt Eg 2o} o
of G=poll A sl Wil E R SAAT =
Aol Epoll A e = QUIIR V. scophthalmi
7F R AAENS 7S A ddR| o] A7
o 4 QU

ElRold= B AU Alatgel EAskd 7.
scophtalmi - Alato] AR2HE E2 Al z710| what
Sl Ao g Aistal Q1O (Blanch et al,
1997; Tanasomwang and Muroga, 1988), ¢]2}= t}2
Al ol2fgt iAlat g2 s ksl AW
= It} (Campbell and Buswell, 1983; Muroga ef al.,
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1987; Nicolas ef al,, 1989).AA|2 7351} YALR
A B2 & (Cerda-Cuéllar and Blanch, 2004)
HHXI—O1_O,] 7:1 e) FQ—LH/\ﬂ—_,-,LO] -‘.2.]0]0];(] §]—7ﬂ}\ﬂ—_,-,ho] el
QIQIA] dopral AHslr] flsfiAl= & o thefet
F71 RS ANslor & Zlor Helr: thE ARk
H|He] oL Alato] T ol 2 f EAskd
Zlo] 2710 ufe} ool e B3l <ol A4
wo] ¥hsh= Ao] oyt FiHtEC= st
Aol st 22 MR Qlsf 9]
HYdS BHA THe 7HHes 7184
(facultative) H-Ywo|2PH 0|2 4220 u}2 71434
2, 1] ) BAAEEANN2) V. scophai
o ot wisfol] esfe] A1) ke o] Wt
e dehet =eol 2 Aow AzEw, g
Zaxxiat whg o] o] WA sl Z
of AkstEe]] A5 B8-S = U sfof & Hlolrk:

_l

[

>

e

H]Eﬂi 7+ (Vibriosis) 2 sfjAlojof| A B3]
RIS A 7H20 2 ol wet tlokst &

01 =, %ﬂﬂﬂxm 9lek. B B oA wolzy
£ sk vl
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