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Abstract

Disease survey was conducted to be used as the basic data for disease prevention measures for eel,
Anguilla japonica, cultured in Chungcheong and Jeolla provinces during 2004~2017 and the status of the
infected diseases was analysed.

Nine kinds of eel pathogens and three kinds of environmental diseases were detected: bacterial disease
41% (Edwardsiella sp., Aeromonas sp., Flavobacterium sp.), viral disease 27% (infectious pancreatic
necrosis virus, anguillid herpes virus-1, viral endothelial cells necrosis of eel), parasitic disease 22%
(Pseudodactylogyrus sp., Ichthyophthirius sp., Trichodina sp.), and environmental disease 10%.

In this study, FEdwardsiella sp., AngHV-1, Pseudodactylogyrus sp. were confirmed as the major
infectious bacterial, viral, and parasitic pathogens in cultured eel, respectively.

Key words : Eel, Anguilla japonica, Diseases
I.M 2 H”X‘Oi S m7k-3 AWAKDHA, EPA) ol
HER AL Hobr sk g A1H (600

T oA Wiol= AGA a3 e oFAlo] ug)fﬂ L Sojgle] HopAl W AL O T
TomA B ol Al Sl WFOER  ojggm gk ojgd AH|E 2005d5E 2017

FAEI Ak =l B FAFAAE AU e =y Mol AAEES 201220144
Ab W (Anguilla japonica), F'goPit WO Hojo] r7b Zo] AAEe] Zol= AL A9)3)
(Anguilla  bicolor), A WA Unguilla 5 T3] 7138l th(Korean Statistical Information
anguilla), 03 WA (4dnguilla rostrata) &= Service, 2018). o] €A Hoju AvH|ES w7
FAstL AR, FE bl 7 Eol A o) kR UoA 1UER AFSEAL, X0l
3 3. o ¥Eg wFE] Sste] WHolo A
T Corresponding author : 063-469-1884, psw@kunsan.ac kr
¥ B AFE T AL A A g tofwl AR FE e d3to g FHg]

i)

U,

- 884 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2019.6.31.3.884&domain=http://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

2004~20174 &3z ¥ M2tz X|o 24l WA, Anguilla japonica®l EY ZtAEE

ik

Wagolo] WA= Mt Ae Fo Hdet
O %%  Edwardsiella tarda (Wakabayashi and
Egusa, 1973; Hah et al, 1984; Chen and Kou,
1992; Joh et al, 2011), Listonella anguillarum
(Austin and Austin, 1999), Vibrio vulnificus serovar
E (Hoi et al, 1998; Austin and Austin, 1999),
Aeromonas hydrophila (Hah et al., 1984; Yoo et
al., 1990), Pseudomonas anguilliseptica
(Wakabayashi and Egusa, 1972; Michel et al.,
1992; Haenen and Dvvidse, 2001; Berthe et al.,
1995) 5°] St

o]y A4 AW O F  Rhabdovirus, Birnavirus
18] 3 Anguillid herpesvirus-1 (AngHV-1) s°] Sl
o, o= AngHV-17} ¥1¥3] e A}
g7 RuE I thKim et al, 2012; Park et al,
2012).

1;11'4
qe, AE, GAHYE 5
ool ds RiEHgIt @84 A¥ors o
Buol gl oAl T, 712 o] Hilyo]

S THChun. and Yang., 1991; Yang. and Cho,,
1996, Kim and Park, 2016).
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drme Aol We stetael EATA:

I. =

KU

al I:II-I:IQ

o
1. AlE

20041~2017\d ¥ 35719 Atz FHE o
4o Wiggo] ckAlAelA Al HAE WAl
Z} 5~10v S AlRE ARRESITE ol Al
X0 WS o] gate] Aolfls ez AP
7 gkste] AR ARR-slTh
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<Table 1> Oligonucleotide primers used in PCR amplification for the detection of eel virus

Viral diseases Primer sets PCR condition I.Jroduct Reference
size (bp)
European eel 5'-ACATTTGCGCGACCATCCTC-3' 94C (5"[94C (1H60C Chang
herpesvirus (1N72C(2H]72°C (5, 402 2000
(EEHV) 5'-CGGTCTCATCGCAGGGTCTC-3’ 35cycles (2002)
Anguillid 5-GTGTCGGGCCTTTGTGGTGA- 3' 94°C (10M[94C (30")6 Frans
herpesvirus 5C45")72°C(1M]72°C 394 Rijsewijk
(AnHV-1) 5'-CATGCCGGGAGTCTTTTTGAT- 3'  (7'), 40cycles (2005)
5'-AGAGATCACTGACTT
Ist CACAAGTGAC-3'
nested
PCR 5'-TGTGCACCACAGGAA C (AN[95C (1148
i AGATGACTC-3 ?15 )7;‘(:)([?;]72(3(:)(41%) i Kitamura
irnavi
avirus 5_CAACACTCTTCCCCAT ’ (2000)
25t 30cycles
od G-3'
neste: :
PCR é -TA3C'iAACCTCCCAGTGT
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£ tryptic soy agar (TSA, Difco, USA) 52 Al
& Ao HFote], 25T olA 24~4824]3F &
Qb wjeFet $ e Hete sy skl
574 colonys A/dsts Al

cytophaga medium 52 AEujA|o] wz uf
okl +ddor FY3 colony’} 100
colony forming unit(CFU) °] +&ld #&
Ao 2 FF3AUT 2E T FHEHY
9 Agserd SA4E TARE - APL 20E kito}
API 20NE kit (BioMeriux, France)E AF&-3fo] A

detAon FAsch A RS o

% specific primersE ARg-3fo] f-d3HAQl 5
o sl
vpoly A AW A= S, 7h Al v &

W 7]z oA DNA % RNAE extraction
kit(Bioneer, Takara)S A}&3lo] 223k Uh& PCR
& Zsgik. PCR Aol Abgs Zhg-
primer set ¢} 71 <Table 1>3 #t}. PCR A
&L 1.5% agarose gel (Bioneer Co, KOR)S ©]
& A719F100 V)T AEE MEE Felst
At PCR AdEL PCR purification kits
(Quagen, Germany)E AF&-3l “d #1354 miGenome
Research Institute (Kunsan National
Korea)oll 9]Z[3alo] QA7IA DS
(ABI 3130 XL, Applied Biosystems, Foster city,
CA, USA)E o]&ato] TAskGirh 5% 7]
A2 NCBI #2288 97| Hlas &
¥ vl AT

L e Qe 9 ob
v, Wi S AHsel YeaMAos 47

=]
A

University,

genetic analysis

skolct =3 2y ] 223 F$of
= Rl Q= 24, 3 AR, A, obbv, &
S 9 2SS 10%sHEEE-e| 11 ste]

m. Zxf 3 na

B Ao E 20042017974 A A
Al o) Ao] m= E 3579 Wigo] AlZ A}
A FHa 15 ol YA #9lE S th(Table
52, A% ol YE
ol7jule] &y 4l

, A, B[Rl 24

o
Lo
)
=

A Q21%), 718F3 AH
d

A AW WAAE  Edwardsiella  sp.,
Aeromonas sp. 2} Flavobacterium sp. 7} & 1771
T ZH7F 871, 631, 3UCE 47%, 352%, 17.6%
&0 % 7% k(Fig. 2)).

71 wol HER WA= Edwardsiella sp.=

g sA = A &

of

<1

IR BY A

al., 1984; Alcaide et al., 2006; Joh et al., 2013).

Aol st oo AlY F4E HolAY
B AR W Berh A48 = AR EAE
o} AEa)x]Ql SS agarel|l Al TS ML T4
7 SAR1 HeEs dA sl HSE ek



2004~2017d SET % HEtT X 24

542 WMo 4% 478 delsan
Aeromonas sp.2] HEZQ] FTAHOEE A
u 7 HA gA o] Eo] 7] =de 5

2,
o

o X
as o
o
RO

AARL Fel o, ¢ A 3 o
IAE = FdEe] HuHoJQtkHah et al,
1984; Esteve et al., 1993; Penders & Stobberingh,
2008; Yi et al., 2013). & ATV E Aderomonas
sp.ol FEE ol Ax=gue SAAQ T4
o] yetstor, o] v HAY ulgxA o]

Asty= dAE et

—_

40

20 A

10 4

BHZOl, Anguilla japonica®l Eud Z+d &5t

= Bacterial disease m Viral disease

= Parasitic disease ® Environmental disease

[Fig. 1] Infection rate of pathogens detected in cultured
eel during 2004 ~ 2017

50 1
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304
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AngHV-1 Birnavirus VECNE
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40 4

20 A

10 4

Ps Is T

[Fig. 2] Prevalence of viral (A), bacterial (B) and parasitic (C)
pathogens detected from diseased eel in this study

*: A; Aeromonas sp., AngHV-1; Anguillid herpesvirus-1, E; Edwardsiella sp., F; Flavobacterium sp., Is; Ichthyophthirius

sp., Ps; Pseudodactylogyrus sp., T; Trichodina sp., VECNE; viral endothelial cells necrosis of eel.
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<Table 2> Diseases isolated or detected form diseased eel in this study

Water
Year Month Place temperature Infectious pathogen
©)
March Yeonggwang 29 E, A
April Gochang 27~28 En
May Iksan 28 Birnavirus
2004 June Gochang 27 E
October Gochang 26 Birnavirus
November Hampyeong 26.5 Ps
2005 May Gochang NT Birnavirus
October Gochang 20~22 Birnavirus
2006 March Gochang NT AngHV-1
2007 September Buan 27 F
November Naju 28~29 En
January Naju 27~28 Ps, En
2008 March Buan 27 E, Ps
July Hampyeong 29 A
October Gimje NT VECNE
2011 September Gokseong 27~31 E, A
2012 June Iksan NT F
December Gangjin NT AngHV-1, Ps
July Janghang 28 AngHV-1
2013 July Jeongeup 26 AngHV-1, Ps
December Gochang NT En
2014 July Gochang 28 E
September Gochang 28 AngHV-1
March Suncheon 28 E
2015 November Wanju 29.5 Is
November Juongeup 28 A
November Wanju 29.5 Is
2016 October Nonsan 33.5 A
February Gimcheon 26.5 AngHV-1
March Cheongju 28 E
April Buyeo 24.5 F
2017 May Seocheon 29 T
September Iksan 28~29 A
December Wanju 28 Is
December Incheon 28 E

NT: not tested.
Pathogens: A; Aeromonas sp., AngHV-1; Anguillid herpesvirus-1, E; Edwardsiella sp., En; Environmental agent, F;
Flavobacterium sp., 1s; Ichthyophthirius sp., Ps; Pseudodactylogyrus sp., T; Trichodina sp., VECNE; viral endothelial cells

necrosis of eel.

Flavobacterium sp.2] 735 FEAAA AEH v oy Aol FAH] A=2fr gl o7

A= AR, F2 3R geeofe] wAgst  7b o] H= FAdo] YRt th(Suomalainen et
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al., 2005; Kubilay et al, 2008). ¥ <AToIAE
Flavobacterium sp.2] A& A - U] of7fm]

# 2499 71702 MEMAY cytophaga
medium®] W]l HE =

AT 717k B A2

)\],0_

N,
o;"i.ﬂ
¥ G o o

ol AN X g B o

A= gram G4
A HAAE

F 117do] FAH g
Hlo]2J A2 = AngHV-1  (Anguillid
herpesvirus-1) 671 92 54.5%, Bimavirus (IPN) 471
O2 364%, HleldAd dvuy I
endothelial cells necrosis of eel, VECNE)©] 171°.
2 9%2A AngHV-19] #HEo] 74 =7 Yk
o}

(viral

AngHV-18] 8 42 7HEA =2n], o}7}v]
74 9 530 Axel] ¥o] glon, A% A
% op7bu] A EEo] HAE dojdtial H
TETHKim et al., 2012; Park et al, 2012). &

]7P &2 AngHV-1°l] e WojollM= o

:_fL
& i BHue 53] oprinle|A e FAto] Kl
°17q /% LS S HERSIH
Birnavirus?#H$ 7RA1S] Ao 2 e olrbvvt &
9 =4, AN Foku], A el =
% | et Ao 2 B aE o] th(Varvarigos et
, 2011). ¥ 99 Bimavirusdd MAE F
@ ol vehter, 71&e] Bael v 3

o % vF9 FFo] A7l Holdt

jul

o,

01N

Florlo no

oz

=
[e

nolel 2y BT HAE (VECNE)S] 54
wel ¥ %Itk VECNES] 7
= ol £4 4 fEAd £9 9 EH
o] 715 del7h vebdthal B 1 Stk Egusa
et al, 1989; Inouye et al,. 1994; Okazaki et al.,
2015). & AT 713 FeE oprinle] £ AW

HU filo

e}
Fo

o
HHN'

HY

Zol, Anguilla japonicall R Z+isls

o1 HOo

I

olok

o} 0}1411} o} 7] %73 guje &do] et
, HR T E8o) el AT

I A=

Biravirus®] 7%
weol TelE gt
21 ol s Ao

AngHV-19] 7‘3 %O]

ol AWl 7HAY FFOoR FAH oA
AFUEE WFSon, AR REE IEC0R
SEo] ARSgake] mpole A WA 9 e oA
st & 2@l oAddEdg g M o=
719 A¥eta Add

71858 AW HdA= T 9ol AEHA
. HAE¥d WA= Pseudodactylogyrus  sp.,

Ichthyophthirius sp., Trichodina sp. & Z}7+ 571, 3

A, 1210] &= U TH([Fig. 2)).

7V ol HEE Pseudodactylogyrus sp. © T+
2 Wgels] bl uAoR S FFow
0}7}"]94 "U]/‘ﬂ#% SAANA 2 9 AAE
doA o] Fdglo] H= Z|4Felt
(Denmark, 1987) HEH HoldAMT Y3 T4
O] H]—ﬁE]O-h;]-

W% (Ichthyophthirius sp.)< §o12] x|}

ob7kmlell WAE AHE Uehis ARFOR 9
oo} golel Fol # SAS uehdnh A
710 o].:rLoﬂl: ‘,];Go]

ST

al.,
Ichthyophthirius sp.©]
wo] H s ool AR,
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