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Monitoring of Pathogensin Cultured Fisn of Koreafor the Sum-
mer Period from 2000 to 2006

Jin Woo Kim, Sung Hee Jung ', Myoung Ae Park, Jeong-Wan Do, Dong-Lim Choi,
Bo-Young Jee, Mi Young Cho, Myoung Sug Kim, Hye-Sung Choi*, Yi Cheong Kim**,
Joo Seok Lee™*, Chang-Hoon Lee*™, Jong Deuk Bang™***, Mi-Seon Park ™***
and Jung Soo Seo

Pathology Team, National Fisheries Research & Development Institute, 408-1 Shirang Gijang,
Busan 619-900, Korea
*Aquaculture Environment Institute, NFRDI, Tongyeong Gyeongnam 650-943, Korea
**Finfish Research Center, NFRDI, Uljin Gyeongbuk 767-863, Korea

***Inland Aquaculture Research Institute, NFRDI, Jinhae Gyeongnam 645-251, Korea

****Jgju Fisheries Research Institute, 1928 Oedo, Jeju Special Self-Governing Province 690-700, Korea
*****East Sea Fisheries Research Institute, NFRDI, Gangneung Gangwon 210-861, Korea

******Headquarters for Bioscience & Technology, NFRDI, 408-1 Shirang Gijang, Busan 619-900, Korea

Diagnostic monitoring in fish farms with land-based tanks and net cases was conducted in eastern, west-
ern, southern and Jgju island of Korea for the summer period from 2000 to 2006. Total 3,518-fish samples
of marine and freshwater fishes in 25 fish species were tested for pathogens. Fish species tested were olive
flounder (Paralichthys olivaceus), fleshy prawn (Fenneropenaeus chinensis Osbeck), black rockfish
(Sebastes schlegeli), rock bream (Oplegnathus fasciatus), red sea bream (Pagrus major), black seabream
(Acanthopagrus schlegeli), sea bass (Lateolabrax japinicus), gray mullet (Mugil cephalus), rainbow trout
(Onchorhynchus mykiss) and others. The infection rates by bacterial pathogens in the years of 2000, 2001,
2002, 2003, 2004, 2005 and 2006 were 22.4%, 34.5%, 14.1%, 15.3%, 17.7%, 13.5% and 5%, respectively.
The infection rates by parasitic pathogens were 20%, 33.8%, 12.4%, 14.1%, 9.2%, 10.5% and 10.7%,
respectively. The infection rates by viral pathogens were 22.4%, 13.5%, 10.3%, 5.4%, 9.7%, 10.2% and
15.8%, respectively. The infection rates by mixed pathogens were 10.3%, 0%, 44.9%, 50.9%, 31.9%,
38.4% and 39.6%, respectively. The rates of mixed infections were very low until 2001. The rates were
higher than those of singer infections from 2002 to 2006. During the diagnostic monitoring from 2000 to
2006, the main bacterial pathogens were Vibrio (41.2%) and Sreptococcus (28.8%). The infection rate by
protozoa (85.7%) mainly including Scuticociliates and Trichodina was highest. The infection rate by vira
necrosisvirus (VNNV, 42.2%) was the highest of the viral pathogens.

Key words : Diseases, Summer period, Cultured fish, Eastern, Western, Southern, Jgju, Korea

tCorresponding Author : Sung Hee Jung, Tel : 051-720-2490,
Fax : 051-720-2498, E-mail : immu@nfrdi.re.kr
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Sl oA AN dEdE 2 5
(1998)] AT A FN 9] AP WA

3 (1991~ 1997, 11 5 (2003) o] AF= <F
21 %] (Paralichthys olivaceus) ] ~F-E]7}=H
A EEke] g Alflsiale A flk =9
o] 739, 27| Qlel| A 1990 ~2002'd FRF Aof 7
o1t9] Al A4 (Bacteria kidney diseese)
°] 2yAkel (Bdebonaet al., 1998), 51 EH =
olA 1990 ~1996%d F<F <2 gilt-head sea
bream (Sparus aurata L.) o] Ali4d 2 2t
< (Bruno, 2004), =]~ 4] 1984 ~1985',
2000 ~2001 F<F o3} ofFe] nle] /g
a2 W39 (Knuesd et al., 2003), A zH=cl A
o] 2} o F ¢] Pseudomonas anguillisepticae] -
3418} (Wiklund and Lonnstrom, 1994), 1320114
1996 ~20001d -F<t - olgjmnle] B =H o]
gl sfiakrolE (M 5 1996; )il | -
,2002) ©] Ha7F 9o} o)) gk M= o
T 54 oy AYE dideRE Ak Zlo]
th 2 B3 2000 5-E 20061 37kA] sl 7]
AARE Sy rAekel o folEHe &9
Bl gelvet Aol At 718 9 Hle]
g2 Aol AAdSS THHeE Zed
S =M A7k A Ar o] W ol & Ak

& Qe EARE AT sk
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o M2

]
e o

=R
2000 ~2006d 53t S7] FAlolRe] Wel
A ARG A A E QR AL Fig. Lo
B TE 20004 % 20019] 2ol =
A sl ekt AFEA o] Bjeld EFHE) 2l

Ao, AlF gl e = 200135 20061374
A& 2 AF7F AAH Aot
ZAF7171-8- 20001 23], 2001 23], 2002+ 2
3], 2003 53], 20043 63], 2005 63, 2006\
63]0l Ax AAFEJo W, FFx e 20003
il <t (AA -5 - 4, S8t (7178 &4t
x 2001 ASIE (ENRE - Ak - &
22), Feliet ($h= - AAE - TF5), 200213 A
3 - 3l - oI5 - 3lld), 2003 Al
el ok (o35 - k), 2004
(£2F -39 - &%), Afa <t (s <t
b (ARE- 8l - 2ks), 2005 3
A5 (HEROlR Ul X)), Al 3
- 27 - JY), Asieh (FE-4l

el ot (5 - A1 el - 9hs) A sl
\

Fl

[e]
ZAPZIRE B9 % 35180k & 285900

Pyeongchang
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@ Hongseong
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Jeju
Bukjeju
Mamijeju

Fg. 1. Sampling area by diagnogtic survey of summer peri-
od in Koreafrom 2000 to 2006.
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Table 1. Sampling period by diagnostic survey of summer period in Koreafrom 2000 to 2006

Year Location Date
Geoje, Tongyeong, Namhae 8.24 ~ 831
2000 Gijang, Ulsan, Pohang, Guryongpo 9.4~09.8
Taean, Seosan, Hongseong 6.11 ~ 6.16
2001 Wando, Sinji, Gogeum 6.25 ~ 6.30
2002 Jgu 7.2 ~7.26
Namhae, Hadong, Y eosu, Haenam 85~812
Namjgu 6.16 ~ 6.22
Gijang 7.7~7.10
2003 Yeosu 7.21 ~7.26
Wando 83~812
Bukjgu 825 ~831
Namjeju 6.7 ~6.12
Geomundo 6.14 ~ 6.17
Ulsan, Y eongdeok, Uljin 6.29 ~ 7.3
2004
Taean 7.12 ~7.16
Sinan, Haenam, Wando 7.28 ~ 8.6
Bukjgu 830 ~94
Pyeongchang, Chungju, Sangju 59~514
Jgu 6.13 ~ 6.18
2005 Tongyeong, Sacheon 6.27 ~ 7.2
Mokpo, Sinan, Haenam 7.4 ~79
Ulsan, Pohang, Y eongdeok 7.18 ~7.23
Wando 81~86
Pyeongchang, Chungju, Gumi 6.12 ~ 6.16
Ulsan 7.6~77
Wando, Haenam 7.17 ~7.22
2006 Tongyeong, Geoje, Goseong, Sacheon 7.18~7.20
Seosan, Taean, Boryeong 7.24 ~7.29
Jgu 87~811

T8 ARIFOLE YA, A TAUS, &
= ;ﬁ%, % Al 7185

= ;d—E 7‘:}%-]5_ =

=2

#s191et (Table 2). 7]et sjatolol]
7, B, 2 w4 v
F410), wxtel, 7le SOl W
o), o, Sl s} EHA T 5]
5ol 9} 5ol7} ZFEIRL:

= 2005714 HiEtE
fckelg o} thetot =

A9 01} 2006-E
SEDE

1 plo] 2]~ 9] HYH gk Wby

L8, FAX, e el WA sl AP kit (Bio-

Ao, Uﬂﬂ, merieux) & = o]&

sle] Al B0,
FAE A gerAv el o8 /83 #AsT, PR
N7 A 9 REPCRE ujoleag B4k
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Table 2. Fish gpeciesand number of sampletested by diagnostic survey of summer period in Koreafrom 2000 to 2006

) ) Number of fish sample (percentage)
Fish species Sum
2000 2001 2002 2003 2004 2005 2006
Oliveflounder | 1,901 84 75 152 3% 383 433 319
(54) (509) (507)  (649)  (7164) (599)  (476) (419
Shrimp 439 1 168 180 90
(128) ) ©0.7) ) ) 263 (198 (10
Black rockfish | 402 30 4 16 39 27 16 133
1L7) 182 @7 (68 (75 (42 27  (147)
Rock bream 198 12 9 21 21 38 1 86
[:) 73 (61 ©0  41) (59 w2 (95
Redseabream | 100 5 10 2 6 46 31
29 (30) ) @3 (139 (09 Gl) (34
Black seabream | 72 4 9 13 31 6 1 8
1) @4 (61 G6 60 (09 01 (09
Seabass 51 13 3 15 16 1 3
15) 79 (20 64 (31 ) 01y (03
Gray mullet 50 11 9 7 5 2 16
15) 67 (61 30) 08) 02 @19
Othersof 51 6 1 13 7 15 9
mainefises |  (L5) 36 (07 ) 25 (LY (16) )
Rainbow trout 238 91 147
69) ) ) ) ) ) (100)  (163)
Othersof 16 14 2
freshwater fishes | (0.4) ) ) ) ) ) w5 (02
Totd 3518 165 148 234 517 640 910 904
=7 E B W]ate] v;wog% oF 45% S /1= T ©
]_ 710 G:IEH A oﬂ %7]—0}04 T:}-E71—O§£L

AEE A 78S 2 gl WdAle] @ 54~153%E L}E}LH o} EFH7IA2> oF 51%
= gl 5371 o] AfeFEQl Fol2 Tab|e3oﬂ U E UERSIEE 2004100 = vlel s Hulel B

ERAQITh 200033} 2001l = 2 s Aol AEAl SREAL S ok
el o] 7o) 20~22.4% By o} o, B olEe] 2006714 A% B Fole

(A +7148%)2 oF 103%E5 vehhsick 18 ] Hisshl S ol

U 2002 35 Bl whEld g o] kst & ATh o] Adellx wszidel wlal S
Blel ERzidel SEE, Al Al Al S7HRIThHE ARE TIbE < ddellr AN
T 7185, Adrutele s Z1AF+7148%, 71 ARSPIZEER o & 4l T slohar
AE+ulol g 2 A+ 7 E +utolg 2] 7+ & vk 2 Aol = 7d ]t @8l
AP S JERAATE T3] ©F10~14%%1 Al FdEo] ek Ass NEE



2000 ~2006'd 314 7] 4] o} o] WAl 7 st 211

Table3. Feature of infected disease by diagnogtic survey of summer period in Koreafrom 2000 to 2006

I solated main microorganisms (percentage)

Year Total
B P \Y B+B | B+P | B+V | P+P | P+V | V+V |B+P+V| Sum ND
37 | 33 37 17 124 | 4

2000 (224) | (200) | (24)| | @103)| ’ ) @) | (2 165
51 | 50 20 121 | 27

2001 (345) | (338) | (135)| ’ ) ) ) © (818 | (182 148
33 | 29 24 > % ) 10 ! 2 1 191 | 43

2002 @) | (197 | @3 | 30 | qLy| | @7 234
14.) | (124) | (10.3) 1549 (816) | (184)
| 7 s 100 | 100 | 21 6 20 16 ws | 7

2003 (193) | (193)| 4.1) | 12 | (39) (3. 517
(153) | 14.1) | (5.4) TIET) (85.7) | (14.3)
113 | 59 62 8 8 & LB 2 438 | 202

2004 (13) | (130)| 52 | @7 | 38 | 30 | (41 640
a77 | 92 | ©7) AELY (684) | (31.6)
123 | % 93 8 | =B w2 48 A 52 661 | 249

2005 (09) | (135)| (85 | 24 | @47 | 26) | 57 910
(135) | (105) | (10.2) @A (726) | (27.4)
45 | 97 | 143 | 4 54 | 42 | 16 | 101 | 40 | 101 | 643 | 261

2006 10 158 711) | (289 %04
6 | (107) | (158) @0 (711) | (289)

* B, bacterig; P, paragite; V, virus, ND, not detected.

AlF o2 FeE sk Hsk3l7] wiiel] Table o)A
WA FREE O B SRS Akt

HAAE A-HZ 7Aoo Z o] Hu 2

5
2001 ~2006'd &<t s 7] FAjolwel W
Al ZFA G AN HEE BRI Te] Al
2 3% 40 veRHATE 71 = vt

olgl e T A gl Al 75 AP
Kitg ARSIl 7ol & deixl Ao = o4
Sl S A2 ALlslarl Aol FlelshS &
a qel glo] thEF Genuse] I5EE FolA 3
AlEF3ek Mbrio sp.7F & 41.2% S 2K 1= ¢
FEeE 7% Bol AEHUeH, 11 thge®
Sreptococcus sp. (28.8%) X Edwardsidlla tarda

(16.5%) ©] =41 & EFHSLTE 53] Mbriosp. 2
E tardaz= 7' g% f5siA HEE AR E 1)
Fol spd7] g olFolA FEeElEE tisEAR]
Aoz F7d = JAlTh 718 229 At
2= Flavobacterium, &=+, Pagteurela sp. <]
At UF vlE AlEe] £3HE] AUtk o]
23k Mgy AF4E EdZE S ug =
g S Al d AHE 88 B U
Zlo] Tk

7S ThFS SRV ERIEHICE R A
F (Protozoq), A=+ (Heminth), 72+ (Crus
taced) 2 tlEFIN o, o] 72 ASF7t
Z 85.7%°] /i=A21 +HFS 7153tk Pro-
tozoaoll+= Scuticociligtidae} Trichodina sp.71 7}
A wWo| HEHEU oW, 1 2] Ichthyobodo sp.,
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Table4. Lig of isolated pathogens by diagnostic survey of summer period in Koreafrom 2001 to 2006

Number of isolated fish sample
Pathogens

2001 2002 2003 2004 2005 2006 Totd

Aeromonas sp. 4 - 3 - 2 7 16
Edwardsiellatarda 6 26 29 33 38 43 175
Photobacteriumdamsala 3 - - 3 - 7 13

Bacterid Pseudomonas sp. 2 - 17 1 1 2 23
disease Streptococcus p. 36 5 58 147 60 306

Saphylococcus p. 7 - 1 - - - 8
Vibrio sp. 22 43 4 7 175 77 438

Others 24 16 - 3 28 13 84

Perasite R'oto.zoa 33 108 143 288 219 301 1,092

dispace Helminth 2 14 24 44 8 51 163

Crustacea 4 2 5 3 - 5 19

HPV - - - 29 45 76

IHHNV - - - - 12 6 18

WSsv - - - 56 27 83

Iridovirus 14 48 29 24 45 12 172

Vird MABV - - - - 12 - 12
disease VHSV - 1 10 23 51 a7 132
VNNV - 12 8 44 115 221 400

IHNV - - - - 5 11 16

IPNV - - - - 16 2 18

LCDV 7 9 4 - - - 20

Ichthyophthirius sp., Crytocaryon sp., Ameoba,
Amyloodinium sp., Chilodonella sp., Myxaobolus sp.
So] gelxltk Hemintholls= Microcotyle se-
bastes”t 7Fg o] 7& =213, Dactylogyrus p.,
Bivagina tai, Gyrodactyrus sp., Benedenia $p. 51
el 5|2l th Crustaceacl|+= Allda macrotrachelus
7F 7Fg ol AZEASL Clavela ., Caligus
.7k Bl =Tk

nlo] 2]~ 2] 739 VNNV (Vira Nervous Necro-
ssVirug) 7} & 422%= 714 Eel HAEHAL
W 1 thg OS2 iridovirus 18.1%, VHSV (Vird
Hemorrhagic Septicaemia Virus) 13.9%= =5
Atk I 2el= WSSV (White Spot Syndrome
Virus), HPV (Hepatopancrestic parvovirus), LCDV

(Lymphosistis Disease Virus), IPNV (Infectious
Pancreatic Necrosis Virus), IHHNV (Infectious
Hypodermal and Hematopoietic Necrosis virus),
IHNV (Infectious Hematopoietic Necrosis Virus),
MABV (Marine Birnavirus) 2] <A =2 g<l1%3
thiridovirusi= 71 E9F AgEiA HEE AR
2 uFo] vlo] X k] 7P L HFE
Aole] 53] &l 7P B I8l & 438171
= stk Aol Al HEH = HPY,
IHHNV 3l WSSV = el ZAF7 |7 BAlell=
AE2] 9lF 7} 10, MABV = 20059 B2

&3

QY |

4 i Aol FEHoH, "ol A
AZ 5= IHNV 2 IPNV = 2005152 8] 7417}
olF-olzi Tk
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29 2ol 4 1984 ~198511 123974, 2000 ~
2001 52271¢] Aojz offF-o] wlo]x 2
ZA A VHSV 7F 87102 71 =4 A& H
3L IPNV7HAZ HZEE o] oE ulolglles 29
2= Aol U IS HutE]e] kil HilE
At (Knuesd et al., 2003). 2920l A Ea]=
VHSV &= S ellA AE¥ VHSV 2= Geno E}
9Jo] tk= 7 (Nishizawvaet al., 2006), H]= =)
M= M52 AR AP E AV %
kO L} 2002 3HE] VHSV 7| Algssia A
Atk Ao glo] 19961 ~2000d FHE ole] =
vlo]2]2~H (Red sea bream iridovira disease) ©]
el BRI 4t dA ol FolE 26%, 7t
AR 2%, Bol& 1% F 29502 HIFS
ok (I E - H &, 2002). dEoAM= FE olgl®
vle] g2 (RIIV) 2ol ogk A og Avket
& YS]aL So] o o] Ustow B3
3} FAR A o] JREE o] AlAELY QUth EF
2] FE olg|krlol 28 S o] Emlo]
2] 2~ (Red sea bream iridovira disease RBIV)+=
A Geno EfYd o] ofd Ao = e A ot
(Do et al., 2005), i ellX &= 7d7F =5l 4
=9 olg|mrlolg 2d e it o®
olg]knfolz 2 HH o] WiAlZRE Aol
sHAl =AUtk

20008 2ol Rle] o
Z7Heol weEbA A el A
B 28 AU z=e] Fej 2 A% 5
ol WA ARG A (olFelsHd
od) = 77} (2000 ~2006') 3518w} ©] X E.
Ao EN A E AWy o] thds)
s 716l 2143k X8 7F s stk A Al
A digk iAo g = Eeld Alte]
A 7 ATl oA ol AL A X5
7} 7Fs sl o, vlelel A AW Fhd o
o] 27Xk o FF Adole] A vigsk
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20001 ~2006d sk 71 S F - Al - ESl
bt AlFEe] SAFFA G THEE Aol A
ARS-22l g x] (Paralichthys olivaceus), tf s}
(Fenneropenaeus chinensis Osbeck), ] &-g}
(Sebagtes schlegdli), &+ (Oplegnathus fasciatus),
ZH= (Pagrus major), 7+43& (Acanthopagrus
schlegeli), o] (Lateolabrax japinicus), <o
(Mugil cephalus), +#]A1&] (Onchorhynchus
mykiss) 5 255 % 35187zl tiste] Wl
Al A A A TR

AR HAEE Al disted FEEE
ZAnigS A EY, Algo] 2000 22.4%,
20011 34.5%, 20021 14.1%, 20031 15.3%,
20043 17.7%, 200513 13.5% =2 20063 5% =
UERSTE 7148 5= 2000 20%, 2001+ 33.8%,
2002+ 12.4%, 20031 14.1%, 20043 9.2%,
20053 10.5% 2 200613 10.7% = yefwick v}
olg] %= 20004 22.4%, 2001 13.5%, 2002
10.3%, 2003d 5.4%, 20041 9.7%, 20053
10.2% 2! 20063 15.8% = vElsith =572
2000 10.3%, 20011 0%, 20021 44.9%, 2003
d 50.9%, 20044 31.9%, 200517 38.4% %! 2006
W 39.6% = vElsth 2001d7HA] Sl
vl B S EA e 2002358 2006%3 7k
A A Skl =2 AEWEE YE
Atk A7 IS EEl AEE WA ke 7
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