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Current status of pathogen infection in cultured eel Anguilla japonica between
2000 and 2010
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Disease survey was conducted to investigate the cause of high mortality in 23 farms of eel, Anguilla japonica,
during the period from 2000 to 2010. Seven kinds of fish pathogens were confirmed in the tested fish, which included:
Pseudodactylogyrus sp. (infection rate: 65.5%, 19/29 samples), aquabirnavirus (ABV, 62.5%, 15/24 samples),
Edwardsiella sp. (44%, 11/25 samples), anguillid herpesvirus 1 (AngHV1, 16.7%, 2/12 samples), Heterosporis sp.
(10.3%, 3/29 samples), Vibrio sp. (8%, 2/25 samples), Trichodina sp. (3.4%, 1/29 samples). The rate of single
infection was 44.8% (13/29 samples), while 62.1% (18/29 samples) showed mixed type of infection with 2 to 5
different pathogens. The most predominant mixed infection were Pseudodactylogyrus sp.-Edwardsiella sp. (10.3%,
3/29 samples), Pseudodactylogyrus sp.-ABV (10.3%, 3/29 samples), Edwardsiella sp.-ABV (6.9%, 2/29 samples).
Infection by the above infectious parasites, bacteria and virus was confirmed in tested eels of juvenile to adult sizes
that were cultured at 25-30C in almost the examined farms.
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Fig. 1. Sampling location of diseased eel.
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Table 1. The result of isolation and detection of pathogen from diseased eel

. Water Mean fish Pathogen detection rate % (detection no./ total no.) .
Clinical . . Infectious
Place Year Month  Farm . temperature  weight ) ) Virus
signs C ) Parasite Bacterium pathogens
Y & Aquabirnavirus  AngHV1
Beolgyo 2000  October  BGI NT 27 180 *80% (4/5) 0% (0/5) 100% (5/5) NT H, A
Gangjin 2009 January GJ1  a, b, g n 26 180 0% (0/5) 0% (0/4) 83% (5/6) 0% (0/6) A
2010 June Gl2 b fim 29 55 100% (4/4)  100% (4/4)  100% (3/3) NT Ps, E, A
Gochang 2000 July GC1 NT 28 60 0% (0/5)  100% (5/5) NT NT E
2001 December GCl b, g, h, n, o 25 254 20% (15) 0% (0/3) 100% (3/3)  50% (1/2) Ps, A, AH
2001 December GC2 g j, 0 25 173 0% (0/5)  100% (4/4)  100% (4/4) NT E, A
a,bcghl
2001 December GC3 mon o 25 240 80% (4/5)  100% (4/4) NT NT Ps, E
Gokseong 2000 December GSI a, ¢, g h,n,0 25 80 100% (5/5) 0% (0/3) 100% (5/5) NT Ps, A
2001 January GS2 ¢, d, g hn 25 40 0% (0/5)  100% (3/3)  100% (5/5) NT E, A
2001  January  GS3 b, g 26 37 100% (4/4)  100% (3/3) 0% (0/5) NT Ps, E
2001  October  GS4 b, e, g h, k,n NT 174 0% (0/4) 0% (0/3) 100% (3/3) 0% (0/3) A
2001 November GS5 b, e, h 28 163 100% (5/5) 0% (0/3) 100% (5/5) 0% (0/5)  Ps, A
Hanpyeong 2008 August ~ HPI NT 31 49 80% (4/5) 0% (0/3) 0% (0/5) NT Ps
Jangheung 2010  February  JHI a NT 120 100% (7/7) 0% (0/5) 0% (0/5) 50% (1/2) Ps, AH
. a, b, h, k
Naju 2001 May NJ1 n o p 28 178 **100% (4/4) *100% (4/4)  100% (4/4) 0% (0/4) RHEVA
Suncheon 2000 October  SCI a, b, k 26 140 0% (0/6) NT 100% (5/5) NT A
2000 November SCI a, g, k, I, n,0 27 153 100% (4/4) 0% (0/4) 100% (4/4) 0% (0/5)  Ps, A
2000 November SC2 b, g, i, n, 0 26 NT 100% (4/4)  100% (5/5) NT NT Ps, E
2000 December SCl bcgimmno 255 78 0% (0/5) NT 100% (4/4) NT A
2001 February SCI bcdghmno 27 252 0% (0/5)  100% (4/4) 0% (0/5) NT E
2001 March  SCI g h i NT 137 100% (5/5) NT 0% (0/5) NT Ps
2010 August  SC2 p 30 NT  **100% (5/5) 0% (0/5) 0% (0/7) 0% (0/5)  Ps, H
Yeocheon 2002 March  YCI NT 30 217 20% (1/5)  *100% (4/4)  100% (4/4) 0% (0/4) Ps,E V,A
2002 January  YGI NT NT 37 100% (3/3) NT NT 0% (0/2) Ps
a,b,cdeg,
2002 January  YG2 hin o NT 73 *%100% (5/5) 0% 100% (3/3) 0% (0/3) Ps, T, A
Y;(:;gg £ 2003 December YG3 a ¢ d gn  NT 8 20% (15) 0% (03) 0% (0/5) NT Ps
2007  January  YG4 i n, 0 30 27 20% (1/5) 0% (0/3) NT NT Ps
2007 February YGS a, b, g i,n,0 28 42 100% (5/5) 0% (0/3) NT NT Ps
Wando 2010  June WDI a, b, m 28 NT 0% (0/5)  100% (3/3) 0% (0/3) 0% (0/2) E
54.3% 47.8% 58.5%
(76/140) (43/90) (62/104)

NT: not tested.
Clinical signs: hemorrhages of skin (a), fin (b), intestine (c), vent (d), bladder (e) and gills (f); congested liver (g) and gills (h); ulcer of skin (i); pale

gills (j) and liver (k); expanded abdomen (1); liver abscess (m); enlarged spleen (n) and kideny (0); unevenness of trunk (p).
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Parasite: ™ ™* Pesuododactylogyrus sp. infection.

* Heterosporis sp. infection.

** Co-infection with Pesuododactylogyrus sp. and Heterosporis sp
*** Co-infection with Pesuododactylogyrus sp. and Trichodina sp.
Bacterium : ™ ™ Edwardsiella sp. infection.

* Co-infection with Edwardsiella sp. and Vibrio sp.
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Virus: aquabiranvirus (ABV) was idenitified by culture isolation using FHM and CHSE-214 cells, neutralization test and PCR and AngHV1 was identified by PCR.
Pathogens: Ps; Pseudodactylogyrus sp., H; Heterosporis sp., T; Trichodina sp., E; Edwardsiella sp., V; Vibrio sp., A; ABV, AH; Anguillid herpesvirus 1.
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Table 2. Infection type of pathogens in diseased eel
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Type of infection Pathogens Case of infection* Infection rate
(infected sample no./ total sample no.)
Parasite Ps 20.7% (6/29)
Single infection Bacterium E 10.3% (3/29) 44.8% (13/29)
Virus A 13.8% (4/29)
Parasitet+Bacterium Ps + E 10.3% (3/29) 10.3% (3/29)
Ps + A 10.3% (3/29)
H+A 3.4% (1129)
Parasite+Virus Ps + AH 3.4% (1729) 24.1% (7/29)
Ps + T+ A 3.4% (1/29)
Mixed infection Ps + A + AH 3.4% (1129) 62.1% (18/29)
Bacterium+Virus E+A 6.9% (2/29) 6.9% (2/29)
. ‘ Ps+H+E+V+A 34% (1/29)
ParasitetBacterium by A 4% (129) 103% (329)
+Virus
Ps + E+ A 3.4% (1129)
Parasite+Parasite Ps + H 3.4% (1729) 3.4% (1/29)

*: Ps; Pseudodactylogyrus sp., H; Heterosporis sp., T, Trichodina sp., E; Edwardsiella sp., V; Vibrio sp., A; ABV, AH;

Anguillid herpesvirus 1.
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Table 3. Infection rates of pathogens by year, place, water temperature and fish weight
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Infection rate % (infected sample no./ total sample no.)

Parasite

Bacterium

Virus

2000 57.1% (4/7) 40% (2/5) 100% (5/5)
2001 60% (6/10) 66.7% (619) 66.7% (619)
2002 100% (3/3) 50% (1/2) 66.7% (213)

Ve 2003 100% (1/1) 0% (0/1) 0% (0/1)

2007 100% (212) 0% (0/2) NT

2008 100% (1/1) 0% (0/1) 0% (0/1)

2009 0% (0/1) 0% (0/1) 100% (1/1)

2010 75% (3/4) 50% (2/4) 50% (2/4)

Beolgyo 100% (1/1) 0% (0/1) 100% (1/1)

Gangjin 50% (12) 50% (112) 100% (212)

Gochang 50% (2/4) 75% (3/4) 100% (212)

Gokseong 60% (3/5) 40% (2/5) 80% (4/5)

Hampyeong 100% (1/1) 0% (0/1) 0% (0/1)

Place Jangheung 100% (1/1) 0% (0/1) 100% (1/1)
Naju 100% (1/1) 100% (1/1) 100% (1/1)

Suncheon 57.1% (4/7) 50% (2/4) 50% (3/6)

Yeocheon 100% (1/1) 100% (1/1) 100% (1/1)

Yeonggwang 100% (5/5) 0% (0/4) 33.3% (1/3)

Wando 0% (0/1) 100% (1/1) 0% (0/1)

25-25.5 50% (3/6) 60% (3/5) 100% (5/5)

26 50% (2/4) 66.7% (2/3) 33.3% (1/3)

27 66.7% (2/3) 33.3% (1/3) 66.7% (212)

tempeﬁzfi © 28 60% (3/5) 60% (3/5) 66.7% (213)
29 100% (1/1) 100% (1/1) 100% (1/1)

30 100% (3/3) 33.3% (1/3) 50% (112)

31 100% (1/1) 0% (0/1) 0% (0/1)

10~50 85.7% (6/7) 33.3% (2/6) 20% (1/5)

50~100 60% (3/5) 50% (2/4) 100% (4/4)

, 100~150 66.7% (2/3) 0% (0/1) 66.7% (213)

Weight (g)

150~200 57.1% (4/7) 28.6% (2/7) 100% (7/7)

200~250 100% (212) 100% (212) 50% (1/2)

250~300 50% (112) 50% (112) 50% (112)

NT : Not tested.
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