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Vibrio scophthalmi infection in Japanese eel Anguilla japonica

during seawater adaption
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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.
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HEE]Q A5 (Vibriosis) & sfttofofA] &3]
s ARt 522 5004F0] He TRt
it} T o (A0, Salmo salar L; 4]
W40, Oncorhynchus mykiss (Walbaum); B4, Psetta
maxima (L.) ; 50, Dicentrarchus labrax; 2=, Sparus
aurata L.; O\, Gadus morhua, ¥730], Anguilla sp.,
831 29, Plecoglossus altivelis (Temminck &
Schlegal) o4 &84 dFolut AU Fash= A

o7 AdeA St (Buller, 2004; Toranzo ef al., 2005).%]
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Lol= Fjitol R EE olufufj (&, Crassostrea
gigas, A2, Ruditapes philippinarum), Y275 (St}
2| AN, Penaeus vannamei, ZTFe]| G2, Penaeus
monodon) o|X|% A WA o] & K 1skal glom
(Aguirre-Guzmén et al., 2004; Paillard et al., 2004) ©]&
e 22, SAEoL i HEE O 1 5ol
- chFshR| AL Qlo] Bl e oqte] EAT) o) o
g 9177} S 0J201AI1 Slek (M E. e al,
1991; Fouz et al., 1992; Cerda-Cuéllar and Blanch, 2002;
Frans ef al, 2011). H]E.2]Q 752 LO7|= H|HE
2] 0.4 Alat FollA=E WoloA= QA FE
‘Red pest’ (McCarthy, 1976) & E2|HA 2 EAS
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oF7|3k= Vibrio anguillarum©) 2+ &ef A ¢l o] ull
ol B oz} F4 oM HASS doA
TR oPPAREO R FREAL Qlk Al A¢]
Vibriosis= SR-2GfHo] AJRFEHA] HhHEH] = Tl
O ORI V. anguillarum-2- V153Y V. salmonicida,
V. ordalii, Vibrio harvei 5 B]53E H|H 2] @& Al
E2 Photobacterium damsela= SHgo| vl V.
damsela®}t -2 W] B2 @& fARKRESO] 23 4
50| il F= HiEir Qi

H|H2|@ 795 (Vibriosis) o -FARRE ZH A4
Ureh e Ri7gofoll A AlstE Al d AaES
= Pseudomonas anguillisepticas YAA|H O = 3}
‘Red spot disease’, Aeromonas hydrophil©] Q1AM+t
Q1 ‘Red disease’@} -2 Al g Aol A =t
(Wakabayashi and Egusa, 1972; Rickards, 1978), ©]=
< HEE e TS g B EHollA] At
= Al ddHolck

20129 447 E FHABAE FE 8f Slirol] <=
A| Fold wigolollA il Aol a4k e,
EpATe] S92 Holo tiguiiE oA 1
= 2ABh= IOl A ER el Higt AAE
AASHE T, Blol] 2202 iE 7 F572 Alutol
HEE ]t AlEluiz]9] TCBS (thiosulphate-citrate-
bile-salts-sucrose) SEAH|R]of| A L=Thi AAE A
sFlom 168 iRNAZAM 0= F25 F7dsqict o|st
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ARFAPEOA Bl Foll ] Foldl =54t o,
Anguilla japonica 2F 600] ulg] 7o A4l &8
FE o] Sk LRl 69 20 Al7]of
&2 07 HIAF 52 FAbE= ZiA7E st ol
S 10mhe] (HAIS ©F 380g, HatAld 37.5cm) &

Hgo R WS Al

AP

OR71EZ- el ik AARE S18ll Al opriv]
o] A2l A5 dojylo] Setol=geiie] &
2|3l Foujg Ao sl on, st Wi
SeEoR sRlet &, U] (A1 A1) &
sBHIA (brain heart infusion agar with salt), TCBS
(thiosulphate-citrate-bile-sucrose) agar, sSS (salmonella
sigella with salt) agar 35-2] HIH[x]of wljoFs}o] A
Tl FAARE AAISERTE WA, A22]9] DNA,
RNAE 3%3}9] PCR, RT-PCR-& £3}9] 3fjAto]o]
A ofe} AR AT Hole WA vlolg
3<% (Marine birnavirus, Viral hemorrhgagic septiceamia
virus, Hirame rhabdovirus) (Hosono et al. 1996; Snow
et al. 2004; Sun ef al. 2010.) T} HiZFojof| A LefA]
Q= YA vlo]Y A 33 (Herpesvirus anguilla, eel
virus european X, eel endothelial cells-infecting virus)
ofl it HARS AAISIT} (Frans ef al., 2005; Steven
et al., 2011; Tetsuya et al., 2011) .

Alet B o= F2lH Alel2 168 rRNA ¢17]4]
o BEAs1o] F5IAT} (Wikk ef al., 1995; Clarridge,
2004). 7ML A $IRE PCRE I Alete
A% A3l colony PCRYHS ARE-SFRIAL ARE-RH
forward primer, 27f (5-AGA GTT TGA TCM TGG
CTC AG-3") 9} reverse primer, 1492r (5-GGT TAC
CTT GTT ACG ACT T-3') & PCR premix (Bioneer,

Korea) ofl %2 4lo] 2:710] e} PCRS: AIN|5I31c)
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= F/3 =Rl AR ths, 12-24A17F Wiol] A
2Rk 2N 424 B
7D, ©AE &= (100~70%) of] ©< xylene 5753}
23 7121 5 sfealol Exlalo] el 2ape
S AFBe] tto]A2E (Leica, Germany) < ©]-8-5}
of ym|z BEAT F Zefol=Zekio] HAAA
0CelH AZAA A5 G ALE (Leica
Germany) © % H&E (hematoxylin and Eosin) G482
AN T AR 2AERE Fordn Ao B
ST} (Zaiss, Germany). 45 22| E o] ta A=
M52 918 Gram @A} (BROWN AND BRENN
HH) (Carsen. 1990) & AAJEkSch w2t 24 A
Hope QYFIsto] Gefolol] wHa Sejols Ha
54 A1) 2 gefol=el Sl
HES AJAAZ A1 T, Heamacolor A5 7] E
(Merk, Germany) = G43}0] FAELERS o}
ik b AR i s e

Sl el 45, 518 ao% . g 1
Lol ao] 1A
Zold waro] zlo]ol|A] 2012L=1 6% 1294 102
Rololl AEZE, Hrpte] OREAS Ly
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s, 7Rl wet Hws Pejsn] Hr gulo] Liek
ek ol 2 e LRI, £t HetElof
QU A= ke w B} ez vhe B4t
71 ) Ql9l o Aojji= wiAlo] HolJE o] 11
Qh= ozt g MXHEP*E}. B ol A
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05 e I, A ] i

Fig.1. 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.

wole] 222 kst A7} TCBS SHgulAlo]
A =i AAE A= colony 7} Bl $loH
(Fig.1-a), BljoF - E2] Alxt2] 168 ribosomal RNA 2]
7G-S EARE Al &2 At % Vibrio scophthalmi

= AR 2RRIE| STt (NCBI
accession no.: HM771340).

FNwyk FEIL 22 olo] RS oA Thzlslo]
0] Alto] 7Hslo] Qg ERIsIITt (Fig1-b).

1o

2 2wo] Al oA of7ful, 2 v,
AV AL 2tte] 1 A1 Ao ol 24
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of wiAg} IAE SIS ool A Al &
el Slo] skl Wb AlmzbiLEe] 2]
wolon] EFAAEE AR AEo] Fsls)
wA] ARSI (Fig ) 2ol Eefalize)
B0 Kol WANE L ZHAIE Aolafole] 4
U (sinusoid) 952 PRI, ZHI3E0) A
off= Almtglo] Hewlo] QISich w912 S
A SIS TARARE BEEISC (Fig2 )54

< WSS BRI YAt e GoolA k=gl
31, FEHAS e A|EZER Qle) wao] FEAY
o] Fejr} EoA Holow, ug Y Pz

M3 S0 2 Al (Fig2o)
AV 2@2A0] Btk A At Asle] 5
9 o] wiAo] TR Fig2 ) APgelH
A Ao At et} WA AEY] TP

2 QIgE ALEHY] AP} e, WyETel
ABHE HHE B T 4 AUt (Fig2-e). ABhke
AR ] T g 9 e W % 2R
AFAAEZ che BRI Fig 2 AR S
913 AN TR F3 g, A1) Al
TRFSAIEE LR BAAEE BT 4 9)
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oF 4= QI}it). o]2fgt 4k (haemorrhagic septicaemia,

leucopenia, descending gastrointestinal tract) -2 T2

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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Bl EE| & Alate] FollH = FABH Ueht=
ZAYolt} (Actis et al, 2011).V. anguillarum®] T4
ool A= Adulet M504 9] Alstels,
IHE T3 S (septicaemia) O =2 ThFt A7)0

S A= ARE AYslal Qo) (Grisez ef al,
1996).

Vibrio scophthalmi= E}5: A}o] ARSof| A A Al=
e SAl] dFEAE EAsk] oS AlZ|= A
+ Harso] ke 7HIA| Hglow, A7et R
A Ae] 4t BRIEICE 2 SISttt
(Westerdahl, 1994; Blanch et al. 1997).0] & HL2
V. scophthalmiZ §H3} T} (Cerda-Cuéllar et al.
1997).0)H BHEL2- V. scophthalmi®] 02 LEl}
FaoR fET} 550 4US FUSHE AS
SIick Ak v, A2 0] TN
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A
=o] 2lolo] Hr} (Ramzi S.C. et al, 1999).V.
scophthalmi= 13- Atot= &2 AJo19] A/ dAES
(microflora) M= LreRRE A ARFEO2 of]
W BlojeglFo] AlriAlu 2 Hstz st 5
Sl ) H5S fushs Ao sfsk ook
(Cerda-Cuéllar and Blanch, 2004).= Ald|2] 732 62
04 Fol ol A7lo] A} sl
ou, o] A7)z 4=20] 18CeflA 203 CE AF5oh=
A7) 4-20] AT} 878 WhsiEA] Wstel
A7)t} (Fig.3).V. scophthalmi+= _1 §3}sta EX
ol k=] The lHE ok AT} fAIEE A
67 BT QIt} (Cerdd-Cuellar ef al. 1997). £ vF
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Fig.3. Variation of water temperature during the outbreak
of disease.

sghon 2gale Wkl s Aow
Qe V. anguillarum®] TG H LA &2 £3720157-9]
gL} TRl F TR e vfeprlie)
3o 15Co||A 5}l o (Austin and Austin
2007), SAR|EE|QQ1  Photobacterium  damsela
(=Vibrio damsela) 2] 7B 22 13t Hhgo| A= 18°C
ol 2224 CR Hsk= Al7]ol 327] ARl olls
Rsl7| % st} (Fouz ef al., 1992). 13 P2 E
A 20| 7L ARk Al7]of EAE Zle s
ojgfgt 2Hst AEY AR Agsto] HARY] §F
Hglo] EtS Ao A ERF s} o]
off gpollA At WAolE sz XA
TN A Hroll A HE 4= QUAE V. scophthalmi
7F BUE AFENS 7S A dAR] o] Az
o 4= gk

ElRol M= A AW Aol EAskd V.
scophtalmi  Aleto] AREHE 32 AR 2 A wet
Hhsl= Zlog Hwsial ¢l oL} (Blanch et al,
1997; Tanasomwang and Muroga, 1988), o]2}= T}=
A oleet AiAlt S-S W ie skt AT
= It} (Campbell and Buswell, 1983; Muroga ef al.,

t
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1987; Nicolas ef al, 1989). A2 271} AJALRE |
A B2E]=& (Cerda-Cuéllar and Blanch, 2004)
o1 A9 AiAlRte] AJANA 2 AlREe]
QIJIA dotial AHgshr] eiiM= & o thRt
F7H AR AAlsloF & Zlos Helo) thE ARk
Ql HjHE] o4& Alte] Zhdut o] 2 W EAjsh
Zlo] 220 we} oot e Bl sl HA
Ejof wsh= Alo] ofyzt AuiMlatE-o= st
G Aol st B 2SR Qs 9]
HEde BsA S e 7194
(facultative) W toletH o]F ~gof T ZHHA
3, Wizlo] o] ZhY| AAIAEEN A1 Q] V. scophthalmi
of ol Wste] tfsfe] 2 M o] gl
s Ashat Z=aol 2 Aoz Az, g
2213 o] o] BRI sfroflA o] X

of ApSelo] 24 283 4 Y= ok 3 Solck

o) o

oM,
N

AR 2

£ G SSatrpelel A7) 219 (RP2012-
AQ-107) o] Fto 2 SRE|glAT

H|H 2] Q 792 (Vibriosis) < dfjAto]of| A &3]
Sk Al FES08 ofFol| uket TRt %
o] &2, WaEojA| 1L §lr}. & HiloA Ho|2iR
E] TCBSZPH A oA =2h4 colony & A/d5l= H]
B 94 Aol H2]= 9L, 16S rRNA 7| A H&

X8 B35} Vibrio scophthalmi = 2HQ15}1T). Hof
o] 8 TR AR 8, B Uy &8, A%
A, B AR et BexA sk whaks
&oto] vk Ale] ZAL, AU A 219] T
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