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Epidemiological study of bacterial diseases of cultured olive
flounder, Paralichthys olivaceus from 2005 to 2006 in K orea

Mi Young Cho', Myoung Sug Kim, Mun Gyeong Kwon, Bo Young Jee, Hye Sung Choi *,
Dong Lim Choi*, Gyeong Hyun Park **, Chang Hoon Lee™™, Jin Do KIm ™** Joo Seok Lee™™,
Yun Kyeong Oh, Deok Chan Lee, Shin Hoo Park and Myoung Ae Park

Pathology Team, National Fisheries Research and Development Institute, Busan 619-902, Korea
*Aquaculture Environment Institute, NFRDI, Tongyeong 650-943, Korea
**Sputh Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea
***Jgju Fisheries Research Institute, NFRDI, Jeju Special Self-Governing Province 690-700, Korea
***+Southern Regional Inland Fisheries Research Ingtitute, NFRDI, Jinhae 645-251, Korea

The epidemiological study was performed to survey the prevalence of bacteria disease of cultured olive
flounder, Paralichthys olivaceus from October, 2004 to August, 2006 in Korea. A total of 1,271 of fish
samples were collected at random includes fish exhibiting clinical signs of the disease in question. The total
331 samples among 738 cases of infectious diseases were infected with 366 bacteriaisolates including Vib-
rio spp. (42.1%), Streptococcus spp. (16.9%), Edwardsiella tarda (12.3%), Photobacterium damselae
subsp. damselae (8.2%), Pseudomonas spp. (2.2%) or others (18.3%). Vibrio spp. and P. damselae subsp.
damselae were continually isolated through all seasons but Sreptococcus spp. and E. tarda were mainly
isolated from May to November. The 206 cases were showed mixed infection with other bacteria (3.6%),
parasites (31.4%) or virus (41.7%); Vibrio spp. (n=21), Sreptococcus spp. (n=13), Trichodina (n=76), Scu-
tica(n=31), VNNV (n=112), VHSV (n=46).

Key words: Epidemiologica study, Bacteria disease, Flounder, Paralichthys olivaceus, Mixed infection,
Korea
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Table 1. Number of flounder ssmpled in this study
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Number of 2004 2005 2006
examined fish Oct Feb May Aug Nov Feb May Aug
1,271 110 185 185 202 150 140 149 150
Table 2. Pathogen list examined inthis study
Pathogen parasite bacteria virus
Fish (4 species) (5 species) (6species)”
Vibrio VNNV
Trichodina Edwardsela MBV
Scuticocilliate Streptococcus Iridovirus
Flounder Ichthyobodo Photobacterium damselae VHSV
Gyrodactylus Psuedomonas sp. HRV
Others FLDV

9 VNNV, vird nervous necrosisvirus, MBV, marine birnavirus, VHSV, vird hemorrhagic septicaemiavirus, HRV, hirame

rhabdovirus, FLDV, flounder lymphocydtisdiseasevirus.
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Table3. Oligonucleatide primers used in PCR amplification

Primer Nucleotide sequence PCR condition :rz(;((ig;;
MBY F-GCACCACGAAGGTACGAAAT U°C (1)-55°Cc(1) 597
R-GTACGTTGCCGTTTCCTGAT -72°c(1)
F-GTGACTGCACACCAATGGAC 4°C (30")-58°C (45"
Iridovirus , 698
R-GGCTTTCTCAATCAGCTTGC -72°C (45"
HRY F-ACCCTGGGATTCCTTGATTC 94°C (30")-55°C (10" £33
R-TCTGGTGGGCACGATAAGTT -712°C (45"
VNNV F-CGGATACGTTGTTGTTGACG 94°C (30")-55°C (45") 758
R-CAACAGGCAGCAGAATTTGA -72°C (45"
VHSY F-GAGAGAACTGGCCCTGACTG 94°C (30")-57°C (45") 444
R-ATGATCCGTCTGGCTGACTC -72°C (45"
2 3/l obdel gL el on, ha 2 1

ol TSI 10ule] odHe] AEE A

o] Z 127101 o] {X & st (Tablel). 1. TAKIEQ 37|

ZAAZIE R ARHE AR 9 A7+
Aobls FHlE AddR eelel MAAl 2 Table 13 Fig. 1o Uehd ule} 7ich wj Y
gloll ARSSIlTh BE Al IR 7S n0-202ui 4] gRE el on, A8

ARG ARE Ak T FO) WL ol§5o]

ANE, A 57NF B ufel 22 6715l \’415& 7
H oS s (Table 2). 7152 &l

I71E=2 B2 11~20 cm, 21~30cm =71 2] 7RA)
o] zkzk 345% 2 35.0% =2 7Y @grow, 31

Ao 2 AAsl YA T4 8}M_tt1 M cm ool TIEo] 22.0%, 10 cm m|YFo] 9.4%E

o] WMo 2= A3IStAIE 5L AP kit (Bio-
Meriux, France) W& 33t =, ddo]

24 sk

s Ay 9 xZ 2L BranHeat Infuson Agar 2. A 7|8 M HEE

ZAVZF E9F 8 By = Hx] 115C, H
WOl R mEle] 27°Coll A 24~48A17E wikek 217 CE el (Tebled). & 1271 wla) o] 7

(BHIA, Difco, USA) 5<] Ao+ #2]8 Hix]<

F wiel A Here] A wel bR

ks BelE #e Fesy B /e
Qe1sr 5498 AR - APLKit & ALg-3lod
e T8 3IATE vlol Bl Aol wEk DNA
% RNAE 223 & PCRYS ARl on,
flounder lymphocygtis disease virus (FLDV)+= 5
RFC.R AU FE FRIsIth PCRWY AME-=]
+ Xk primer set 2} AJE 32712 Table3 3 Z2th

% of total fish

o

=10 10~20 21~-30 31~40
Size of fish (cm)

Fig. 1. The sizeditribution of sampled fish.
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Table4. Seasond variation of clinical disease and bacteriad diseasein cultured flounder

RE ARG Hals  HEY U - )BT A% 0] T - 287 - oSk HAF - upo)

Time 2004 2005 2006
Prevalence (%) Oct Feb May Aug Nov Feb May Aug
pathogens” 86.4 64.3 59.5 59.4 50.0 414 433 740
Bacteria 55.5 292 16.8 337 16.0 71 121 433
Meanwater temp. ('c) 19.2 15.7 165 210 16.0 115 15.0 217
Y, paradite, bacteriaor virusexamined in thisstudy.
Table 5. Number of pecific bacteriain flounder infected with bacteird disease.
Time 2004 2005 2006
Isolates Oct Feb May Aug Nov Feb May Aug
Vibrio spp. 466y | 26(481) 22(71.0) 41(60.3) 10(41.7) | 7(700) 8(444) 36(55.4)
Sreptococcus pp. 25(41.0) 5(9.3) 3097 19(27.9) 7(280) | 3(30.0) 0 0
Edwardsdlatarda 19(31.1) 0 4(129) 10(14.7) 7(24.0) 0 0 5(7.7)
Photobacteriumdamselae  6(9.8) 12(22.2)  2(6.5) 4(5.9) 0 1(10.0) 2(11.1) 3(4.6)
Psuedomonas sp. 3(4.9) 2(3.7) 0 1(1.5) 0 0 2(11.1) 0
Cthers 9(14.8) 11(204)  8(25.8) 1(15) 2(0.8) 2(20.0)  8(44.4) 26(40.0)
Total? 61 54 31 68 24 10 18 65

9, percent of total number of isolated bacteria

2, number of flounder isolated with more than one bacteria, somefish wereisolated with two or three bacteria.

APRA] & ZAL Aol Z3tEo] 2= Mt
 TH ol ®EE MAE 738 mRRIS
58.1%°] HEES YEMIUTE ZAF A7ER
At AEES AR 1A (S Al
gl ulelei) 7 A& vlgH vl AdE
Table 4l VERATE 20041d 10ell = AL 7N
e 86.4%N A WA 7T 7E =0 .01, 2005
290 = 64.3%, 5YEE] 11971+ 50.0~59.5%
o] AEES UeIUTE ol % 2 3Pt
&S] AdtEE AYS JUeldtht a5
27121 2006 8¢l HEEo| S7I8led 74.0%
2 el A A 9] Al HEES vl
B 7o) FAFAH 2004 1097} A
F2o] 322005 8¢ ! 2006\ 8ol 7zt
55.5%, 33.7% 2 43.3%% A vEbsth

3. HEN ERE HEE

BAAZY H4ER 738 vle] FolA Algel A
=¥ JHAl= 3381 v EA 44.9%E A e S
1, Z 366 -2 Mlto] HAEHAUTE FAlel 7+
Aol M) TFE AAES v 2
Ba) g 366 B Zol A 154 75 (42.1%) 7} v
B eE A (Mbriospp)o® FAHUTH
(Table 5). A H o 2= 2004 109S #9] 5}
e ZAPIZE W AEERL e 53], 2005
8«7} 20061d 8<)] z}z}F 60.3%, 55.4% 2] &<
AEES WePHATE A7+ Al (Srepto-
coccus pp.)->- 16.9%°] HAEES HERNSI=H,
A Ho 2= 2004 1029 & HEES Y
ER AT o]% A7 10% mivke] 7
ZES UEMIATE 28y 2005654l I
27121 89HE] 27.9%°] w2 AFES e
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Table6. Sizedigtribution of flounder isolated with pecific bacteria

Size(cm) <10 11~-20 21~30 31~40 >41
No. of fishisolated
with bacteria 46 96 128 57 4

(n=331)

% of total 139 290 38.7 172 12
om AeLr] Fto= 28.0~30.0%2 & o
5o fAEITE d=ek=t (B tarda) & 366 F ibrio spp.
o] Al FolA 45 %] E tarda o] < I_H I
122%2] B2 EE depiRlon, feassr ol ] —

<10 11-20 2130 3140 4=

Bl A& 7] AlFfsle] o] "olAl= 117t
A HEFE QS UERATE 2R e
o (P. damsdae subsp. damsdae)->- 82% 71 A&
Flom, 2005 1Ygs ALlg d FAIRE
Bt 46~222%2°] WA U2 HEES UE
Wl I 9] FFERU2SE AM (Psueu-
domonas spp.) & 2.2%, 71E} 457} 18.3% 7=
=3tk

4. 0{H F7|8 MZMEYE  E=

Alatel A& VAl E Z71EE vws) & 4
@}, 11~20 cm, 21~30 cm =712 1H°] zHzt
29.0%, 38.7% <] veligles, 1 ot
29 2 3lcm o] I&F o] 17.2%, 10 cm vk
IFo] 139%°] AZFES JERNRtH (Table6).
Mbrio spp. ©] 7-¢- 30 cm wRke] IF-ollA 7
/o] =2 Z1OE JERRLC m, Sreptococcus spp.
2 E. tarda= 21~30 cm =279 IFoA zkzt
56.5%, 60.0%=Z = HEES YeRUTE P
damselae®] A 30 cm ©]3F2] I oA
23.3-36.7%<] I E REE HOom, Psueu-
domonas spp.+ 20 cm "|¥F 1553 21~40 cm 1
ol A ZFzF 25.0% % 75.0% = W|uF H7]7}F
Z IFoIN AEEC] =4 Jelirh (Fig. 2.

= =2 O
HEES

Streptococcus spp.

1

—
<10 11-20 21-30 3140 41<

# 80
= E. tarda
g
s 20

L | | I | =
= <10 1-20 21~30 a1~40 4
~ 80

60 P. damselae
S 4n
720 I | [_]
s 0
o

31-40 1=

0 Pseudomonas spp.

Prevalence (%)
[
s B8 B

80 Others

; |]|
- =

11~20 21~30 31~40 4=
Size ot fish (cm)

Fig. 2. Sizedigtribution of fish isolated with specific bacteria

20

T
=10

Prevalence (%)



66 2019 A B ARG - Aol - HEY AR - ol B AR - 01 - 287 - oSz - BT uhee]

(4]
roh
ol
N
e
Jm
z

a3ke] SR ES 2ol HETE St
A Aol wlel#z Bl /E sk AR UEgTh Alde] dEIAES
I EF7E vE-S Tale 7o) etk Al 37.8% = UEFEO W, Al Aol S &

Table 7. Number of mixed infection of bacteria, virusor parasites

Time 2004 2005 2006
Isolates Oct Feb May Aug Nov Feb May Aug
BY 40(65.6) 29(537) 4(129) 13(19.1) 10(417) 1(100) 422.2) 24(36.9)
B+B 1(1.6) 2(37) 2(6.5) 3(4.4) 1(4.2) 0 0 3(4.6)
B+(B)+P 5(8.2) 7(130) 13(419) 16(235) 8(33.3) 0 2(182) 5(7.7)
B+V 4(6.6) 14(259) 11(355) 17(25.0) 2(4.0) 2(20.0) 10(55.5) 30(46.2)
B+V+P 11(18.0) 2(37) 1(32) 192790 3(120) 7(700) 2(11.1) 3(4.6)
Tota 61 54 31 68 24 10 18 65

9, B, bacteriag; V, virus, P, parasite.

Table 8. Number of mixed infection with specific bacteria

Totd
Vs Ss Et Pd Ps Ot

(n=37)

Vs 7(18.9)?

Ss 1(2.7) 0

Et 4(10.8) 7(18.9) 0

Pd 2(5.4%) 2(5.4) 0 0

Ps 0 12.7) 0 0 0

Ot 7(18.9) 3(8.) 0 1(2.7) 0 2(5.4)

9, Vs, Vibrio 9op.; Ss, Sreptococcus spp.; Et, Edwardsidla tarda; Pd, Photobacterium damsdae; Ps, Psuedomonas 5p.; O,
Others.
2,9%o0f totdl.

Table 9. Mixed infection of flounder with bacteriaand parasites

Tota(n=103) Trichodina Scutica Ichthyobodo Gyrodactylus Others
Number of fish 76 31 1 0 2
% of total 738 301 10 0 19

Table 10. Mixed infection of flounder with bacteriaand virus.

Total (n=138) VNNV VHSV MBV HRV Iridovirus FLDV
Number of fish 112 46 4 3 5 1
% of totdl 81.2 333 29 22 3.6 0.7

% ; VNNV, Vird nervous necrods virus, VHSV, Vird hemorrhagic septicaemia virus, MBV, Marine birnavirus HRV,
Hiramerhabdovirus, FLDV, Hounder lymphocystisdisease virus.
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2 3.6% (12 w}2)/331 v2]) 2 <)% Mbrio spp. 2
Sreptococcus pp. 7+ 7Y =2 OB UESITH
(Table 8). T3k Allxto] =% 331 wha] FollA
10 el Al 718 Fo] ATl 2] =
332%°] EAES HERIN M, olF Tri-
chodina &3} Sutica 0] &8 v|&S A 5k=
Ao g Ueth (Table 9). Al ulo] 229
3 ES 51.7% (171 w1=2/331 i) 2 yEl
wom, o]z VNNV £} VHSV 7} =2- vl&-& A}
At (Table 10). B3t Al 7148 S5 vlo]
27t BF HEEE A% 145% (48 v
331 vj2]) 2 el (Table 7).

M A A9 Z4e UehlE AiA e A
o) ZEEol AAH AT ekl (Fig d).
A AW Fael waAE AL
30.9%q1 Eshaigont WA PEES 64.3%
= Y& 20054 114

r e

o= QAEAS ZANA ] 94T B2
QoLt WeAe] HEES 500%2 WA Uehsk
T} 2006 293} 59l fAle Aoz
ke Z17h ALA%, 483N R o)
WA AEES 7l7h 636%, T65% A 1t

(20053, 55.9%; 200614, 80.7%) 3} WHAAHEE
(20053, 50.0%; 20063, 74.0%) ] -FAF3F 733k
= HEhiATE

g
g

1 Gross sign
—e— Infection rate |

o

Oct 2004 Feb.2005 Why 2005 Aug 2005 Mov.2005 Feb. 2006 My 2006 Aug. 2006

5 &8 8 8

Detection rate (%)
o 0w

o 8 & 8 B

Fig. 3. Comparison on gross sgns (externd sign and inter-
nd Sgn) ratesand infection rates.
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gl AP B Fol & AN Ay 7P =2
HAEES Ve 755 Mbriogpp. & UElske
™, 71 <]l Sreptococcus §op., E. tarda, P. damse-
lag, Psueudomonas spp. 5-2] <22 HAE Atk
A= = Sreptococcus pp. 2] 739~ L]
Q1 8LFE A=7]%1 297kA] vlw A =2 7]
52 Ao, v E tardas 72705
7IE HAEE7] ARFSle] o] HojXE 1L
YA HAE e 733S YESITE P damsdlae
+ 2005 119S AL A Z=APIZE FF
4.6~22.2%°] WnA w2 HEES UEUTE
A H9H 1 zpel7b YA AF A He] 739
1991 1¥H-¥] 1997 12€71A] A|F=oj&=A] =
0] g AFE v e B E uvlol] ofshH
7k o] 739 mjE o] 48.2%, A+
ol 25.8%, o= <ol=1o] 23.5%, g4
2A% = EFHTH (2 5, 1998).

sjFell XA elE TE> BB S At T
o[ A ofFe] HWE do7]= & Vibrio
anguillarum (=Listonella anguillarum), V. ichthy-
oenteri, V. ordalii 5] L&A o H, offFol L
AetE HE g ok A T ' ATt

ol 2EHAE ALY TE Al W 7S

<°l

AR dEA Ut (4, 2005). weba] HlE
g AdojollMs el Yl A

5ol NEAE Folsha 47 AETt S, o
9] a2 gol W AR olrlel 1% Bol
o 53, Vichthyoenteri o] 73$- ] Ao} ol
Aeslo]l FEMGYZES Ao oh AL
910] H71% Fet (o] 5, 1995, & 5 2004;
o] 5 2006). 4 5 (2005)> AW e] TS 1
o= WA 5 U siFolfel M el et 500°]

e 13
TFE AR 23 ¥Eg S Alitol
33.2%, E. tarda”} 29.8%, 33| <] 31.6% ¥
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718l At Fo] 54% o & Hsieh 7
TolAE e deE 2AEIT] wE
of Aloj= EIFEA eFdTh ek AL JHA
oA AT HH o] HEENCH E. tarda
2! Sreptococcus spp. 2 vl & w Mbrio spp.
o] 735 ¥l A sHAe] A77F 2R Il
AEECl =4 et B3 e Fo Al
HE 20 & Al EFAAERE e =4 o

e, o1F-¢] Mbrio spp.ofe] =371
18.9%, E. tarda 2}+= 10.8%, P. damselae<}+=
5.4%, Sreptococcus pp. o= 2.7% =0 2 Vel
WUk & 5 (1998) 2 Aol S Hole
Aol A HLAAE e A, =93 SollA
HH 2] e+ ZAlit 5ol XA o] B3%E 7P =
Qkom, HlHg] Q+oj| el o] 224%, BBz
L+ AP o] 16.4%, ?iﬂ-?ﬁ-*ﬂl‘:g}‘:m
o] 83% =S F HIFYOH, o] £ (199]) %=
A7) Hall gt FA A A o}:%‘ gl 5ol
21 A ZRH 23 455 34 2V
tubiashii, V. damselae (=P. damselae), V. anguil-
larum, V. campblii, V. flivialis 5o] &2 =2
AT By s Th

A2 Streptococcus sp. (©1¢F 3,
1991), Lactococcus garviae (¢] %5, 2001), B-
Sreptococcus p. (3] 5, 2001), S. pyogenes 2
Enterococcus faecalis (4 =, 2003), S iniae (7] 2}
%), 2003), S parauberis (Baeck et al., 2006) 5 <]
ohgsE Algte] HAel W 7HE o=
Hy=y ok £ dApAe s 5
kA EA4E1A] ek 3 W5 Sreptococcus spp. =
E715¥ ey, =2 Siniae ¥ S parauberis=
&= At (7]327]). Sreptococeus spp. 2] &
& Mbrio spp. tHeo 2 A yeltow, A
420 2= 2004 109 =2 AEES Ve
ATkt o] & A p-7]ol = 10% v vke] A=
ES YER AW 2005 BBl SL27191
8 El= HAEEC] 78t AFZ71Etl
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2> HIEE ASEHe Z0E Hop (W)
20051 o] % A7) e
parauberise] 71l 7]21e 2
o, e 4 A7l ERIGEE BE 2
o2 vERtEd, AR AadTa ko] &
7K A2 A 2k v E tardas) 18.9%,
P. damselaes}+= 5.4%, Pseudomonas spp. &}+=
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