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1%NaCl TSA SS
SSA TCBS TCBSA 3

1 SSA
Edwardasiella tarda 2

E.tarda Streptococcus parauberis
3 S.

parauberis 2

S.parauberis

2005 2010
E. tarda 7 S. parauberis 6

, 3 Photobacterium damselae subsp.
piscicida 2 S. iniae 2 Lactococcus garvieae 2

Pseudomonas anguilliseptica 1
Aeromonas salmonicida Vibrio

anguillarum S. dysgalactiae 1
23 1

TSA NA 0.01%
R250 CBB Todd

Hewitt Agar CBB-THA 0.01%
CR Todd Hewitt Agar CR-THA SSA DHL

DHLA Mitis-Salivalius Agar MSA
0.0075%TTC EF EFA Bile Esculin
Azide Agar BEAA TCBSA 10

1

108~9

CFU/mL
25 48

S. parauberis
S.parauberis

073104 2007 092831 2009
072252 2007 091492 2009

4
25 24 Todd Hewitt

Broth 15 24
4 5,000 g 15

API ZYM bioMerieux 2
19

1 EFA
BEAA
Ps. anguilliseptica 22 TSA

Ps. anguilliseptica TSA NA
10 4.6 TSA
NA Ps.anguilliseptica

Ps. anguilliseptica
TSA NA

Ph. damselae subsp. piscicida CBB-THA
CR-THA TSA

Ph.
damselae subsp. piscicida NA
TSA 10 3.0 SSA

E.tarda CBB-THA CR-THA TSA

MSA TCBSA

22
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Salmonella Shigella
SSA DHLA TSA

10 0.1~ 1.3

E.tarda SSA
082402 082406
E.tarda

DHLA E.
tarda

SSA E.tarda
DHLA TSA

10 5.1 V.anguillarum
DHLA

SSA
SSA DHLA

E.tarda

TCBSA V.anguillarum
V. anguillarum

CBB-THA CR-THA TSA

Streptococcus L. garvieae
MSA

A.salmonicida
TSA 10 2.9 MSA

MSA

CBB CR A.salmonicida S.
dysgalactiae

2-4 CBB-THA CR-THA
S.parauberis 2

CBB-THA
CR-THA

S.parauberis

CBB-THA
CR-THA TSA

CBB-THA S.iniae
S.dysgalactiae L.garvieae CR-THA

S.iniae S.dysgalactiae L.garvieae

S. parauberis
S.parauberis 24

2
24 1.1 1.9×109CFU/mL

2
leucine arylamidase

alkaline phosphatase acid
phosphatase

091492 acid
phosphatase 072252

leucine arylamidase acid phosphatase
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Baeck et al. S.
parauberis alkaline
phosphatase esterase lipase leucine arylamidase

a c i d p h o s p h a t a s e
n a p h t h o l - A S - B I - p h o s p h o h y d r o l a s e

5 esterase lipase
naphthol-AS-BI-phosphohydrolase

15 24

S. parauberis

1 Miles A A, Misra S S, The est imation of the
bactericidal power of the blood. J. Hygiene. 1938;
38: 732-749.

2 , , , . CBB

Oncorhynchus keta
Aeromonas salmonicida .
2002; 53: 45-50.

3 Ishiguro E E, Ainsworth T, Trust T J, Kay W W,
Congo red aga r , a d i f fe ren t ia l medium fo r
Aeromonas salmonicida, detects the presence of the
cell surface protein array involved in virulence. J.
Bacteriol. 1985; 164: 1233-1237.

4 Abdelsalam M, Nakanishi K, Yonemura K, Itami T,
Chen S C, Yoshida T, Application of Congo Red
agar for detection of Streptococcus dysgalactiae
isolated from diseased fish. J. Appl. Ichthyol. 2009;
25:442-446.

5 Baeck G W, Kim J H, Gomez D K, Park S C,
Isolation and characterization of Streptococcus sp.
from diseased flounder Paralichthys olivaceus in
Jeju Island. J. Vet. Sci. 2006; 7: 53-58.

073104 092831 072252 091492
Alkaline phosphatase (2 3) (2 3)
Esterase
Esterase lipase
Lipase
Leucine arylamidase (5) (5) (2)
Valine arylamidase
Cystine arylamidase
Trypsin

Acid phosphatase (3) (3) (2) (1 2)
Naphthol-AS-BI-phosphohydrolase

(2) (3) (2)
(5) (5) (2)
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PS

EP
232g 34 7

FRP 0.45m 30 /

PS 1kg 0.5mg 5mg 50mg
1 6 1

7

2011 1 17 1 23
1

Villegas 2006 1

1.5%

1 24 2 6
5 2 5

2011 2 7 5

NBT
PK

2011 2 7 10

Edwardsiella tarda 085735 1.12×102CFU/fish
26

0.9m×0.4m×0.4m 2 28

1 4
5mg p<0.05 50mg

PS5mg 50mg p<0.01
PS50mg

1

2
NBT 5mg

50mg PS



8122

PK
PS50mg

p<0.1 3
PS

5mg 4

2 5
E.tarda

PS5mg

40%
50% PS5mg 25%

2 6
7 10

5

PS



82

PS

26
25.3 26.5

PS

1 J. Gal ind-Vi ll egas, Fukada H, Masumoto T,
Hosokawa H. Effect of dietary immunostimulants
on some innate immune responses and disease
resistance against Edwardsiella tarda infection in
Japanese f lounder Paral ich thys ol ivaceus .
Aquaculture Science Suisanzosyoku . 2006 54 2
153-162



83

1
2

3

4
5

6

7
8

9

10
11

2010
10 21 1.OIE

( ) 2. KHV
3.
4.

22
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2010
10 7 8 , , , , 1.

, , , , 2.
, , ,

2010
10 28 29 , , , , 1.

, , , , 2.

2011
2 28 3 1 , , , , 1.

, 2.
3.

2010
10 10

2010
11 10

2010
12 8

2010
5 20

2010
6 25

2011
3 19

2010 4 1
2011 3 31

, ,
16

2010
4 30

2010 4 1
2011 3 31

2010
5 20

2010
6 25

2011
3 19

2011
3 24

, ,
(16 )

1. 21
2.
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2010
5 11
6 17
6 23
7 15

2011
2 25
3 9

2010
12 8 2
12 13 2
12 20 ( 2
12 20 2
12 22 2

2010
12 8 2
12 20 2
12 24 2
12 24 2
12 24 2

20

2010 4 1
2011 3 31

Vibrio anguillarum (16 )
Photobacterium damselae subsp. piscicida (12 )

Lactococcus garviae (18 )
2010 4 1
2011 3 31

Edwardsiella tarda (79 )
Streptococcus iniae (12 )

Streptococcus parauberis (25 )

2010
4 2 , ,

4 9
4 28
5 6
5 6
5 7
5 20
5 26
6 1
6 3
6 4
6 9
6 14
6 16
6 21
7 6

8 12
8 13
8 23
8 24

2010
8 26 , ,

9 14
9 16
9 29
10 14
10 14
10 21
10 25
10 26
10 27
11 10
11 16
12 10
12 17

2011
1 13
1 17
1 24
2 16
3 2

22
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2010 4 1
2011 3 31 , ,

2010 4 1
2011 3 31 (11 )

(73 ), (25 ), (127 ),
(19 ), (6 )

2010 790
75.0% 330

78.2%
34 10.3% 129

39.1% 40 12.1%
127 38.5% 14 4.2%

127
38.5% 47 14.2% 32

9.7% 25 7.6% 22
6.7% 19 5.8%

2010

, 55%
80% 129%

68.2%

L.garvieae

9 10
1

7 8 1

127
75.6%

36 28.3%
61.9%

S.parauberis
61.9% 51.7%
VHS 2011 2

16 8
18.1% 23
3

PCR
3

70.4%

73%
S. iniae

10

107% 2009
Pseudomonas

anguilliseptica

83%

2

7

10 4 5 6 7 8 9 10 11 12 11 1 2 3
41 66 76 91 86 120 83 48 31 56 38 54 790

(50) (79) (119) (156) (137) (106) (95) (92) (62) (64) (40) (53) (1,053)
19 26 29 43 40 42 34 17 14 24 17 25 330

(24) (41) (43) (60) (53) (55) (33) (37) (31) (27) (17) (14) (435)
*( )
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10 4 5 6 7 8 9 10 11 12 11 1 2 3

1 1 2
1 1

1 1 1 3
2 4 1 7
1 1 1 3

(L.garvieae ) 2 1 2 5
1 1 1 1 4

2 2
2 1 1 11 4 19

1 1
1 1 5 9 3 19 7 1 0 1 0 0 47

1 1
1 1

2 2
0 0 0 0 0 0 0 0 0 3 1 0 4

3 3
1 1

1 1 2
(L.garvieae ) 1 1 1 3

1 1 1 3
1 1 2

1 1 2 1 2 1 8
0 1 1 3 5 1 1 2 0 3 3 2 22
1 2 6 12 8 20 8 3 0 7 4 2 73

10 4 5 6 7 8 9 10 11 12 11 1 2 3

1 1 2
1 1

1 1 2
1 2 3

1 1
1 1

1 3 2 3 4 13
1 1 2

2 5 2 2 1 2 1 1 3 2 4 0 25

10 4 5 6 7 8 9 10 11 12 11 1 2 3

3 1 3 9 16
2 4 3 4 9 5 4 1 2 1 1 36
2 1 2 3 3 1 1 13

(S.iniae ) 1 1 3 5
(S.parauberis ) 2 2 1 1 1 4 2 2 15

1 1
1 1

1 1
1 2 3

1 1 2 4
1 1

3 3
2 5 6 5 2 2 1 23

2 1 1 1 5
9 11 10 16 17 11 13 8 7 7 5 13 127

22
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10 4 5 6 7 8 9 10 11 12 11 1 2 3

? 2 1 3
(S.iniae ) 1 1

1 1
1 1 2

1 1
1 3 1 1 1 2 2 11
1 3 1 3 2 2 3 1 0 2 1 0 19

10 4 5 6 7 8 9 10 11 12 11 1 2 3

(L.garvieae ) 2 1 3
1 1 1 3

0 1 0 0 1 2 0 1 0 1 0 0 6

10 4 5 6 7 8 9 10 11 12 11 1 2 3

1 1

2 2

1 1
2 2

1 1
1 1

1 1
1 1

1 1
1 1

1

1 1

1 1 1 3
1 1 2

1 1
1 1

1 1

1 1
1 1

2 2
1 1 1 3

1 1
2 1 3 5 5 2 2 0 1 1 0 7 30

10 4 5 6 7 8 9 10 11 12 11 1 2 3

2 2
1 1

1 1 2
1 1 2

(S.iniae ) 1 2 2 2 1 1 9
1 1

1 2 1 1 5
1 1

2 1 1 1 3 1 9
3 1 4 3 1 2 4 3 2 4 3 2 32
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10 4 5 6 7 8 9 10 11 12 11 1 2 3

1 1

1 1

1 1
0 1 0 1 0 0 0 0 0 0 0 1 3

10 4 5 6 7 8 9 10 11 12 11 1 2 3

1 1

1 1

1 1
1 1

1 1 2
3 1 4

1 1 3 5
1 1 3 1 5 1 3 0 0 0 0 0 15

21 1 1
15 1 1

1,071,000 35,000 51,000
107.1 3.5 5.1L

1 2,500 2.5L

2

14 6
1 9 4 1

447,000 232,000 26,000
44.7 23.2 2.6L

2
19 15

830,500 83.1L

1 100,000 10.0L

3

6 3 4 2
334,000 214,000 33.4

21.4L

1 1
270,000 27.0L

22








































