
105

113
3 23 1

271g EP
2

TG TCHO
HTG-HCHO TG TCHO

LTG-HCHO TG
TCHO
LTG-LCHO

Todd Hewitt Broth THB
Streptococcus parauberis 073104
25 24

SRBC
540nm

S. parauberis 073104 THB 25
24

80%

10mL PBS
0.2% 4 3

MW:10,000 2.5

80.1g
0.1mL/ PBS 4 3.8
106CFU/ 101581

2

HTG-HCHO LTG-HCHO
SRBC

S. parauberis 101581

60%

SRBC

7
14 18.8%

1
9

23
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Streptococcus parauberis

JBKA-6

2 32 , 64

JBKA-6 FKC 0
3

4
1

22.7 24.2 82.7g 4.6
103MPN/ 2 23.5 24.5

80.1g 5.6 102MPN/
FKC

1-5 1-14

3 22.2 23.0
77.7g 5.6 101MPN/ 4
17.7 19.9 136.5g 1.4
102MPN/

1-2 1-5 1-8 3-1

1 2
FKC

3 4

4 8

0

20

40

60

80

100

0 2 4 6 8 10 12 14

PBS
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EP
66.5g 105

2011 9 5 4 FRP
0.4m 29 /

1kg 50mg 5mg
50mg 1 3

4

1 9 6 10
Villegas

1 2.0%

9 13 26 5 2 2

9 27 5

NBT PK

9 26 12 13
NMT

24 9 27

Edwardsiella tarda 085735
2008 2

2 E. tarda
4.8×106CFU/ml BHI 1.5%NaCl
25 24 100L

4.16×106CFU/ml

10
1.5m×0.5m×0.6m 1 15

23 1
26

100
10 11 4 FRP

10 12 23
2.5%

10

70
18

CMC 2
2

1.69
0.3

E 0.0119
A 0.0011

3
3

100

50
50
150

23
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25 11 7

2011 11 8

11 7 20 22
24

E. tarda 085735
Streptococcus parauberis 073104 2007 11

10 11 E. tarda S.
parauberis E. tarda

5.40×106CFU/ml 1
S. parauberis BHI 25 24

1.3×105CFU/fish
3 0.1ml

1.5m×0.5m×0.6m
1 21

26
S.

pareuberis

NBT
1 PK

Kruskal-Wallis

3 7
90% 2

50mg 92% 100%
E. tarda

2

NBT PK
Kruskal-Wallis 3

E.tarda
5mg 4

80%

E.tarda

50mg 5
90% 100%

4
E.tarda 3

50mg 5mg 50mg
13 13 12 12
12 13 12 11
0 0 0 0
1 0 0 1

92% 100% 100% 92%
92% 100% 100% 92%
1 - - 1

100% - - 100%
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S. parauberis
6 8 10

5
50mg 67% 40%

S.parauberis
5mg 83% 38%

50mg 0% 4

E.tarda

S. parauberis

50mg 5mg 50mg
11 10 10 10
8 9 8 9
1 0 0 1
2 1 2 0

82% 90% 80% 100%
80% 90% 80% 100%
2 0 2 -

100% 0% 100% -

50mg 5mg 50mg
11 10 10 10
3 4 3 6
0 0 1 1
8 6 6 3

27% 40% 40% 70%
27% 40% 33% 67%
3 5 5 0

38% 83% 83% 0%

E. tarda

2

S. parauberis
E.tarda

1 J. Galind-Vil legas, 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 ichthys o l ivaceus) .
Aquaculture Science (Suisanzosyoku). 2006 54
153-162

2
Edwardsiella tarda

1995 30 247-250
3

Streptococcus parauberis
2010 45

37-42
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Kudoa
septempunctata

1
2

3

4
5

6

( 7
8

9

10
11

2011
5 20 1.

( ) 2.
3.
4.

2011
6 22 1. KHV

( ) 2.
3.
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2011
10 4 5 , , , , 1.

, , , , 2.
, , ,

2011
11 1 2 , , , , 1.

, , , , 2.
3.

2012
2 29 3 1 , , , , 1.

, 2.
3.

2011
4 22

2011
6 30

2011
7 27

2011
4 25

2011
4 26

2011
5 12

2011
5 19

2011
6 2

2011
6 16

2011
12 6

, ,
13

, ,
13

, ,
16

, ,
16

, ,
24

, ,
12

, ,
26
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2011
5 17 5

2011 4 1
2012 3 31 85

2011
5 2 1.

2.
2011

6 3 1. 22
2.

2011
6 24

2011
11 17 1.

2.
2012

3 21 12
2012

3 24 7

(36 )

(20 )

(76 )

(69 )

2011
4 18
5 12
8 24
11 7

2012
2 15

2011
8 1 2

12 26 2
12 28 1

2012
3 26 2
3 26 2

2011
6 10 7
12 16 3

19
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2011 4 1
2012 3 31

Vibrio anguillarum (4 )
Photobacterium damselae subsp. piscicida (33 )

Lactococcus garviae (33 )
2011 4 1
2012 3 31

Edwardsiella tarda (73 )
Streptococcus iniae (9 )

Streptococcus parauberis (64 )

2011 2011
4 8 , , 10 25 , ,

4 18 10 27

4 25 11 7

4 28 11 8

5 2 11 17
5 12 11 18
5 16 11 28
5 19 12 6
5 24 12 12
6 2 12 16
6 8 12 22
6 13 2012
6 24 1 20
7 11 2 15
7 26 2 20
8 23 2 22
8 24 2 28
9 28 2 29
9 28 3 21

2011 4 1
2012 3 31 , ,

2011 4 1
2012 3 31 (6 )

(116 ), (17 ), (152 ),
(85 ), (3 ), (30 )

2011 1,039
132% 448

136%
45 10.0% 172

38.4% 67 15.0%
102 22.8% 62 13.8%

152
33.9% 85 19.0% 85

19.0% 19 4.2% 17
3.8% 17 3.8%

2011
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, 181%
475% 55%

159%

L.garvieae

68%
152

120%
S.parauberis 40 26.3%

267%
37 103%

13 51.7%
VHS 16 1

6.3%
39.1% 2011 5

K.septempunctata

85
447%

17

PCR
? 16

8

3
S. iniae

53.1% 10

4

36
240% 2011 4

2012 3 420
2,064 32 PCR

18 1 7 15
1 6 936,000 30,000

145,000 93.6 3.0 14.5L

1
70,000 7.0L

1 15,000 110,000
1.5 11.0L

2

13 6
1 10 6 1

415,000 65,000 12,000
41.5 6.5 1.2L

2
14 1

11 1 540,000
40,000 54.0 4.0L

3

4 2 3
85,000 254,000 76,000 8.5

25.4 7.6L

3
10 7

377,000 37.7L

1 2,500 2.5L
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11 4 5 6 7 8 9 10 11 12 12 1 2 3
66 88 116 126 108 92 82 96 79 77 81 28 1,039

(41) (66) (76) (91) (86) (120) (83) (48) (31) (56) (38) (54) (790)
23 33 50 49 57 44 43 41 30 31 32 15 448

(19) (26) (29) (43) (40) (42) (34) (17) (14) (24) (17) (25) (330)

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

1 4 4 1 2 12
1 1

1 1
4 7 3 3 2 1 1 21

1 1 2 4 3 1 1 13
(L. garvieae) 2 1 5 1 9

1 1
1 1

2 2
1 1 1 3

1 1
1 1

2 2 1 1 1 1 5 3 1 17
1 1 2

3 4 14 15 9 8 7 7 2 8 5 3 85

1 3 4
1 1

1 1 2
(L. garvieae) 1 1

1 1 1 2 1 6
1 1

2 1 1 4
0 1 0 2 1 5 1 3 1 1 2 2 19

2 2
(L. garvieae) 2 2

1 1
1 1 2

1 1 1 1 1 5
2 1 1 0 5 0 0 1 1 0 1 0 12
5 6 15 17 15 13 8 11 4 9 8 5 116

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

1 1
2 1 3

1 1
1 1 1 2 5
1 1

1 1 1 1 4
2 2

2 5 3 3 0 0 0 0 1 0 1 2 17
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11 4 5 6 7 8 9 10 11 12 12 1 2 3

1 1
1 1
1 9 5 7 3 6 3 2 1 37

2 2 1 2 1 1 2 1 1 13
(L. garvieae ) 1 1
(S. iniae ) 1 1 2 1 5
(S. parauberis ) 3 2 5 5 4 11 4 3 1 2 40

1 1
1 1 1 3
1 1 2 4
1 1 1 2 1 6

1 1
1 1

1 1
1 1 3 1 1 1 1 9

3 8 2 1 5 1 1 7 28
11 17 20 17 20 19 17 7 7 6 11 0 152

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

? 2 4 4 6 16
1 1 2

1 2 3
(L. garvieae ) 1 1

3 1 1 5
5 1 2 6 3 17

3 3
1 1 2

1 3 1 2 1 8
1 1

2 1 2 1 2 1 5 5 5 1 25
1 1 2
2 4 4 3 8 7 10 14 16 7 8 2 85

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

(L. garvieae ) 1 1
1 1 2

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

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

1 3 4
1 1
1 1

(L. garvieae ) 1 1
2 1 3

1 1 3 2 7
0 0 0 1 3 1 4 0 0 5 3 0 17
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11 4 5 6 7 8 9 10 11 12 12 1 2 3

1 1

1 1

(L. garvieae ) 1 1 2

(L. garvieae ) 1 1 2
2 2

2 2

1 1

1 1

1 1

1 1

1 1

1 1
1 1

1 1
1 1
2 2

2 0 4 3 6 0 2 0 0 3 1 0 21

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

2 2
1 1

1 1 2
1 1 1 1 1 5

2 2
1 2 3 6

1 1 1 3
1 1 2 4 1 9

1 2 2 1 6
1 1 3 5 2 4 2 9 2 1 0 6 36

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

1 1
0 0 0 0 1 0 0 0 0 0 0 0 1

22 PCR

23

2011 7 46
165 825 1 5

1 60 PCR
1

24

23
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1 1 5 0
1 4 20 0
6 19 95 0
1 4 20 0
4 16 80 0
4 17 85 0
24 97 484 1
2 2 10 0
2 4 20 0
1 1 6 0
46 165 825 1

g
A 526 1,335 30 3/30 (10.0%) 5/30 (16.7%)
B 553 926 21 8/21 (38.1%) 10/21 (47.6%)
C 344 703 10 0/10 (0.0%) 0/10 (0.0%)
D 515 940 10 0/10 (0.0%) 0/10 (0.0%)
E 730 1,065 6 0/6 (0.0%) 0/6 (0.0%)

77 11/77 (14.3%) 15/77 (19.5%)

PCR

1 926 830 693 532
2 756 545 720 764
3 745 805 593 605
4 880 385 210 373
5 553 205 189 129
6 567 18 62 21
7 677 14 46 20
8 526 10 24 28
9 765 35 6 12
10 805 0 15 0
11 784 6 0 6
12 755 0 0 0
13 720 0 0 0
14 686 0 0 0
15 757 0 0 0

16 77 344 1,335 0 0 0

No. g ( /3.24cm2) PCRPCR
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4

C

JA

C

2 2,590 2,776g 3 3
3m 6 30 4 11 6 6

57
1

MP MP
1% 2% 3%

1% 3%
6

5 1 /

4 6 8

23
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8

5
5 24
a b b/a

CR-13
b/a

1

2010 6
1
2 C/P

67MP C/P C/P 78MP C/P 20%
C/P 78 MP C/P

3%
C/P 78 MP C/P 4

3×3×3m
135g

134 135 1 /
2011 7 29 2012 3 7

223 1
12 1 3

10 12
3

AV POV
VBN

4 6 8
3 5 4

6
3%

8
1%

2% 1%
3% 3%

3%
1% 3%

1% 1%
3% 3% 3%

3%
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4 6 8
b/a

6
4

1% 3% 1%

6 1% 2%
1% 8 1%

2%
3%

1% 4

3%

2% 3%
1%

1 7
2

C/P
20 12 C/P 3

C/P
1

C/P

C/P

C/P C/P
1

3 8
3 GPT

C/P 12
3 GOT 4

12 3
TP TG

TCHO
12 3

C/P 3 TP TG
TCHO

C/P
C/P

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0

50

100

150

200

250

300

350

400

7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/1612/30 1/13 1/27 2/10 2/24

( )(g)

C/P C/P

C/P C/P

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/1612/30 1/13 1/27 2/10 2/24

( )(%)

C/P C/P

C/P C/P
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0
1
2
3
4
5
6
7
8
9
10

12 3

(U/l) GPT

1
C/P

2
C/P

3
C/P

4
C/P

0

20

40

60

80

100

120

140

12 3

(U/l) GOT

1
C/P

2
C/P

3
C/P

4
C/P

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5

12 3

(g/dl) TP

1
C/P

2
C/P

3
C/P

4
C/P

0

50

100

150

200

250

12 3

(mg/dl) TG

1
C/P

2
C/P

3
C/P

4
C/P

0

10

20

30

40

50

60

12 3

(g/dl) TCHO

1
C/P

2
C/P

3
C/P

4
C/P

9

2
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9 24

1

2

3
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2011 8 22 9 27
38 1

DO
COD DIN
PO4-P 7
IL COD

AVS 3

4 0 5 10 B-1m
3 0 5 B-1m STD

B

15 15cm

IL 450 2
550 6

2

1
2

10 1994 2003
30

IL 450 2H COD AVS

S 0.561 × IL 3.55 2.48 0.588 ×
COD 15.05 14.37 0.582 × AVS 0.28

0.52 S 0.1
0.1 S 2

2 S
2011

37 22 14
1

1
1990 149-186

2
1980 242-257

23
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2

3
6 7 8

10
14

17

13
15

19

18

16

20
21

23 24

25 26

28
29

30

31
32

36
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

1

4 9

5 11

12

22

27

33
38

3435
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0.561 3.55 2.48 0.588 15.05 14.37 0.582 0.28 0.52


