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The epidemiological study was performed to survey the prevalence of bacterial 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 bacteria isolates 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 Streptococcus 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), Streptococcus spp. (n=13), Trichodina (n=76), Scu-
tica (n=31), VNNV (n=112), VHSV (n=46). 
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Table 1. Number of flounder sampled in this study

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 in this study

Pathogen parasite bacteria virus

Fish (4 species) (5 species) (6species)1)

Vibrio VNNV

Trichodina Edwardsiella MBV

Flounder
Scuticocilliate Streptococcus Iridovirus 

Ichthyobodo Photobacterium damselae VHSV

Gyrodactylus Psuedomonas sp. HRV 

Others FLDV

1), VNNV, viral nervous necrosis virus; MBV, marine birnavirus; VHSV, viral hemorrhagic septicaemia virus; HRV, hirame
rhabdovirus; FLDV, flounder lymphocystis disease virus. 



63

3 , 1

10

1,271 (Table 1).

. 

4 , 5 6

(Table 2). 

API kit (Bio-

Meriux, France) . , 

, Brain Heart Infusion Agar

(BHIA, Difco, USA) 

27 24~48

. 

API kit 

. DNA

RNA PCR ,

flounder lymphocystis disease virus (FLDV)

. PCR

primer set Table 3 . 

Table 1 Fig. 1 . 

110~202 , 

11~20 cm, 21~30 cm 

34.5% 35.0% , 31

cm 22.0%, 10 cm 9.4%

. 

11.5 , 

21.7 (Table 4). 1,271 

2005 2006 , Paralichthys olivaceus

Table 3. Oligonucleotide primers used in PCR amplification

Primer Nucleotide sequence PCR condition
Product
size(bp)

MBV
F-GCACCACGAAGGTACGAAAT 94 (1')-55 (1')

R-GTACGTTGCCGTTTCCTGAT -72 (1')
597

Iridovirus
F-GTGACTGCACACCAATGGAC 94 (30'')-58 (45'')

R-GGCTTTCTCAATCAGCTTGC -72 (45'')
698

HRV
F-ACCCTGGGATTCCTTGATTC 94 (30'')-55 (10'')

R-TCTGGTGGGCACGATAAGTT -72 (45'')
533

VNNV
F-CGGATACGTTGTTGTTGACG 94 (30'')-55 (45'')

R-CAACAGGCAGCAGAATTTGA -72 (45'')
758

VHSV
F-GAGAGAACTGGCCCTGACTG 94 (30'')-57 (45'')

R-ATGATCCGTCTGGCTGACTC -72 (45'')
444

Fig. 1. The size distribution of sampled fish.
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58.1% . 

( , 

)

Table 4 . 2004 10

86.4% , 2005

2 64.3%, 5 11 50.0~59.5%

. 

2006 8 74.0%

. 

2004 10

2005 8 2006 8

55.5%, 33.7% 43.3% . 

738 

331 44.9%

, 366 . 

,

366 154 (42.1%)

(Vibrio spp.)

(Table 5). 2004 10

, 2005

8 2006 8 60.3%, 55.4%

. (Strepto-

coccus spp.) 16.9% ,

2004 10

10% 

. 2005

8 27.9%

Table 4. Seasonal variation of clinical disease and bacterial disease in cultured flounder 

Time 2004 2005 2006

Prevalence (%) Oct Feb May Aug Nov Feb May Aug

pathogens1) 86.4 64.3 59.5 59.4 50.0 41.4 48.3 74.0

Bacteria 55.5 29.2 16.8 33.7 16.0 7.1 12.1 43.3

Mean water temp. ( ) 19.2 15.7 16.5 21.0 16.0 11.5 15.0 21.7

1), parasite, bacteria or virus examined in this study. 

Table 5. Number of specific bacteria in flounder infected with bacteiral disease. 

Time 2004 2005 2006

Isolates Oct Feb May Aug Nov Feb May Aug

Vibrio spp. 4(6.6)1) 26(48.1) 22(71.0) 41(60.3) 10(41.7) 7(70.0) 8(44.4) 36(55.4)

Streptococcus spp. 25(41.0) 5(9.3) 3(9.7) 19(27.9) 7(28.0) 3(30.0) 0 0

Edwardsiella tarda 19(31.1) 0 4(12.9) 10(14.7) 7(24.0) 0 0 5(7.7)

Photobacterium damselae 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

Others 9(14.8) 11(20.4) 8(25.8) 1(1.5) 2(0.8) 2(20.0) 8(44.4) 26(40.0)

Total2) 61 54 31 68 24 10 18 65

1), percent of total number of isolated bacteria. 
2), number of flounder isolated with more than one bacteria, some fish were isolated with two or three bacteria. 
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28.0~30.0%

. (E. tarda) 366 

45 E. tarda

12.2% , 

11

. 

(P. damselae subsp. damselae) 8.2%

, 2005 11

4.6~22.2%

. (Psueu-

domonas spp.) 2.2%, 18.3% 

. 

, 11~20 cm, 21~30 cm 

29.0%, 38.7% , 

31 cm 17.2%, 10 cm 

13.9% (Table 6).

Vibrio spp. 30 cm 

, Streptococcus spp.

E. tarda 21~30 cm 

56.5%, 60.0% . P.

damselae 30 cm 

23.3~36.7% , Psueu-

domonas spp. 20 cm 21~40 cm 

25.0% 75.0%

(Fig. 2). 

2005 2006 , Paralichthys olivaceus

Table 6. Size distribution of flounder isolated with specific bacteria 

Size (cm) 10 11~20 21~30 31~40 41

No. of fish isolated 

with bacteria 46 96 128 57 4

(n=331)

% of total 13.9 29.0 38.7 17.2 1.2

Fig. 2. Size distribution of fish isolated with specific bacteria.
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Table 7 . 

. 

37.8% , 

Table 7. Number of mixed infection of bacteria, virus or parasites

Time 2004 2005 2006

Isolates Oct Feb May Aug Nov Feb May Aug

B1) 40(65.6) 29(53.7) 4(12.9) 13(19.1) 10(41.7) 1(10.0) 4(22.2) 24(36.9)

B+B 1(1.6) 2(3.7) 2(6.5) 3(4.4) 1(4.2) 0 0 3(4.6)

B+(B)+P 5(8.2) 7(13.0) 13(41.9) 16(23.5) 8(33.3) 0 2(18.2) 5(7.7)

B+V 4(6.6) 14(25.9) 11(35.5) 17(25.0) 2(4.0) 2(20.0) 10(55.5) 30(46.2)

B+V+P 11(18.0) 2(3.7) 1(3.2) 19(27.9) 3(12.0) 7(70.0) 2(11.1) 3(4.6)

Total 61 54 31 68 24 10 18 65
1), B, bacteria; V, virus; P, parasite.

Table 8. Number of mixed infection with specific bacteria 

Total

(n=37)
Vs1) Ss Et Pd Ps Ot

Vs 7(18.9)2)

Ss 1(2.7) 0

Et 4(10.8) 7(18.9) 0

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

Ps 0 1(2.7) 0 0 0

Ot 7(18.9) 3(8.1) 0 1(2.7) 0 2(5.4)
1), Vs, Vibrio spp.; Ss, Streptococcus spp.; Et, Edwardsiella tarda; Pd, Photobacterium damselae; Ps, Psuedomonas sp.; Ot,
Others.
2), % of total. 

; VNNV, Viral nervous necrosis virus; VHSV, Viral hemorrhagic septicaemia virus; MBV, Marine birnavirus; HRV,
Hirame rhabdovirus; FLDV, Flounder lymphocystis disease virus. 

Table 9. Mixed infection of flounder with bacteria and parasites 

Total(n=103) Trichodina Scutica Ichthyobodo Gyrodactylus Others

Number of fish 76 31 1 0 2

% of total 73.8 30.1 1.0 0 1.9

Table 10. Mixed infection of flounder with bacteria and virus. 

Total (n=138) VNNV VHSV MBV HRV Iridovirus FLDV

Number of fish 112 46 4 3 5 1

% of total 81.2 33.3 2.9 2.2 3.6 0.7



67

3.6% (12 /331 ) Vibrio spp. 

Streptococcus spp.

(Table 8). , 331 

110 

33.2% , Tri-

chodina Scutica 

(Table 9). 

51.7% (171 /331 )

, VNNV VHSV

(Table 10). 

14.5% (48 

/331 ) (Table 7). 

, 2005 2

(Fig 3).

2

30.9% 64.3%

. 2005 11

94.7%

50.0%

. 2006 2 5

41.4%, 48.3%

63.6%, 76.5%

. 8

(2005 , 55.9%; 2006 , 80.7%)

(2005 , 50.0%; 2006 , 74.0%)

. 

, 

Vibrio spp.

, Streptococcus spp., E. tarda, P. damse-

lae, Psueudomonas spp. .

Streptococcus spp.

8 2

, E. tarda

11

. P. damselae

2005 11

4.6~22.2% .

, 

1991 1 1997 12

48.2%, 

25.8%, 23.5%, 

2.4% ( , 1998). 

Vibrio

anguillarum (=Listonella anguillarum), V. ichthy-

oenteri, V. ordalii , 

, 

2

( , 2005). 

, 

, V. ichthyoenteri

( , 1995; , 2004;

, 2006). (2005)

500

33.2%, E. tarda 29.8%, 31.6% 

2005 2006 , Paralichthys olivaceus

Fig. 3. Comparison on gross signs (external sign and inter-
nal sign) rates and infection rates.
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5.4% . 

. , 

E. tarda

Streptococcus spp. Vibrio spp.

. 

, Vibrio spp.

18.9%, E. tarda 10.8%, P. damselae

5.4%, Streptococcus spp. 2.7% 

. (1998)

, 

+ 53%

, + 22.4%, 

+ 16.4%, +

8.3% , (1991)

, V.

tubiashii, V. damselae (=P. damselae), V. anguil-

larum, V. campbellii, V. fluvialis 

. 

Streptococcus sp. ( ,

1991), Lactococcus garviae ( , 2001), -

Streptococcus sp. ( , 2001), S. pyogenes 

Enterococcus faecalis ( , 2003), S. iniae (

, 2003), S. parauberis (Baeck et al., 2006) 

. 

Streptococcus spp.

, S. iniae S. parauberis

( ). Streptococcus spp.

Vibrio spp. , 

2004 10

10% 

, 2005

8

28.0~30.0%

. 2005 S.

parauberis , 

S. iniae S. parauberis

( )

2005 S.

parauberis .

, 

, 

E. tarda 18.9%,

P. damselae 5.4%, Pseudomonas spp.

2.7% . 

21~40cm

. 

E. tarda 2 5

11 , Strep-

tococcus spp. Vibrio spp.

. (2001) 1997 6 1998

5

, 

1997 7 , 9 , 11 1998 2 , 3 , 4

, 

. , 

6 9

. 

(2002)

, 

37.0%, 19.8%, 

7.4%, 3.7% .

16

, 

6-11

. 

, 

. ,
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, 

. 

Vibrio spp. Strepto-

coccus spp. ,

Trichodina 

Scutica 

, 

VNNV VHSV . 

. 

2005 2

. 2

30.9%

64.3% . 2006 8

2 5 2005

21.6%, 28.2% ,

. 

. 2005 11

94.7%

50.0%

. 

. 

2004 10 2006 8

. 

1,271 .

738 

331 366 

. Vibrio spp. (42.1%),

Streptococcus spp. (16.9%), Edwardsiella tarda

(12.3%), Photobacterium damselae subsp. damse-

lae (8.2%), Pseudomonas spp. (2.2%) 

(18.3%) . Vibrio spp. P. damselae

subsp. damselae

Streptococcus spp. E. tarda

5 11

. 206

(3.6%), (31.4%) (41.7%)

; Vibrio spp. (n=21),

Streptococcus spp. (n=13), Trichodina (n=76), Scu-

tica (n=31), VNNV (n=112), VHSV (n=46).   

(

, RP-2007-AQ-010)
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.

Baeck, G.W., Kim, J.H., Gomez, D.K. and Park,

S.C.: Isolation and characterization of Strep-

tococcus sp. from diseased flounder (Par-

alichthys olivaceus) in Jeju island. J. Vet.

Sci., 7: 53-58, 2006.

, , , : , Par-

alichthys olivaceus Photobac-

2005 2006 , Paralichthys olivaceus
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