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2014 4 1

2015 3 31
Photobacterium damselae  subsp. piscicida  (14 )

Lactococcus garviae  (13 )
Vibrio anguillarum (2 )

2014 4 1
2015 3 31

Edwardsiella tarda (121 )
Streptococcus parauberis (13 )

Streptococcus imiae (2 )
Photobacterium damselae  subsp. piscicida  (3 )

 
2014 4 1

2015 3 31 , , 

2014 4 1
2015 3 31 (4 )

(92 ), (9 ), (132 ),
(48 ), (15 ), (7 )

  
2014 2014

4 2 ,
,

7 18 ,
,

4 8 7 18
4 10 8 4
4 10 8 19

4 14 8 19
4 25 8 20
5 8 8 27

5 22 9 2
5 30 10 15
6 3 11 21
6 6 2015

6 10 1 27
6 10 3 9
7 1 3 13

7 15 3 18
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*

14  4 5 6 7 8 9 10 11 12 15  1 2 3
48 63 102 148 135 117 110 63 16 58 17 19 896

(77) (103) (103) (176) (106) (104) (75) (58) (28) (31) (52) (43) (956)
16 31 40 60 44 48 45 22 7 24 7 8 352

(29) (42) (40) (63) (54) (43) (32) (25) (13) (11) (18) (20) (390)
 *( )
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1 1
3 4 2 1 10
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0 0 3 6 2 5 8 5 2 1 0 0 32
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1 1
1 1 2 4
1 2 6 9 0 1 8 0 1 4 2 0 34
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1 2 1 1 5
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1 2 2 5
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2 2

0 5 0 2 3 8 4 0 0 2 0 2 26
1 7 9 17 5 14 20 5 3 7 2 2 92

14   4 5 6 7 8 9 10 11 12 15   1 2 3
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1 1 2
1 1

2 0 3 0 1 1 0 0 1 0 1 0 9
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Kudoa
septempuncutata

26
3

2

( )

1

2

2

2014 12 12 19
181 2

2
38 61.9g

14 12 12
3

1:No.1–3 27 1 7 8

15.3 0.7 20
2015 1 10 24

EP
EP d- 5% EP

20 10 1

0.23 0.32%
0.14g/ /14 2,303ppm 2015

1 26 28
HO PI 3

200 /

762g
5

5 /21

-50 -50
-30 /19

2mm
22

1:No.2–3

1:No.4
1:No.5
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1 2

3

.** < 0.01, *** < 0.001P P

< 0.001 .P

No.

6% 1* 1 1 1 58.4%

2* 7 25 1 0
3* 12 15 2 10.9%
4 8 20 6 59.9%
5 EP 5% 2,300ppm/2 / 6 66.7%

* 1 26 1 23 2 2 25 3 12 2

3233

1

44

22

** 3530

1

18

45

3

***
29

36

1

45

21

38.3%

14.9%10.6%

36.2%

n=13

31.8%

22.7%9.1%

36.4%

n=9

1

24
2013 99

2

25
2015 88

3 Yokoyama, H, Kageyama, M, Yanagida, T, Ogawa,
K. Seawater survival of Enteromyxum leei (Myxozoa)
evaluated by in vitro viability and in vivo infectivity
assays. . 2009; : 172-177.44
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Kudoa septempunctata

2011 2013

2014

2013 2014

2014 4 2015 2 23 40
181 1 20

1 60 5
PCR

2014 10 2015 1 33
85 425 1 5

PCR
PCR 1

1
2

2014

Kudoa1 :
. 2012.5;10-17.septempunctata



*1
*2 25 5 22 No.H24–18
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*1

1999 2011
2008

2011

2012 2013

*2

E. tarda
141972 (TSA)

1.5%NaCl 25 24
(BHI)

100ml 1.5%NaCl 25 24
(120rpm) 13,000 g, 15min,
4 PBS 2

5 PBS
5 15

36% PBS 100ml
E. tarda

4 7
BHI E. tarda

PAL-39S,
E. tarda

26
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13,000 g, 15min, 4
0.22 m

PBS

2014 10 28 86g
100 25 2

4 0.1ml/
PBS

NMT

6 / 1%
E.4

141972 5.4 10 CFU/ml 100L 10tarda 3

0.5t
60

0 2 5 25
TSA

E. tarda
132061 141201 0, 1, 2, 3mg/ml

E. tarda 0, 3, 6, 9, 18, 24

2014 8 12
24

41g 2

0.5t 9
10 1

161g 58 2

20cm 3.3 3

2014 6 17
12g 1,200 3 3

3m 4 300
1 EP

4 3 8

11 8 10 7 10
12 9 12

1
9 7

6 / 2015
1 11 2 / 1 /

2014 12 9
17.4 3 3

5 2014 11
13 17 Heterobothrium okamotoi

Meiji Seika
2014 7 17

9 22 8
9 1

Neobenedenia
girellae

10

3 Davidson
3 m

HE
100 1

6
2012
Davidson

8 10
12

7.4 143

0.7

E. tarda
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11 13 11

3 9
1

96%
92% 80% 0% 21 1

27
60 0

E.1
3 1tarda

2 1

132061
2 4 141201

3mg/ml
E. tarda

E.tarda
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0

2

4
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0 3 6 9 18 24
h
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0 mg/ml

1 mg/ml

2 mg/ml

3 mg/ml

E.tarda

E. tarda

5 1
12 6

33% 4
50% 6

Fisher
10 31

Cryptocaryon irritans 11 10

2015 3 8 10
12 473g, 445g, 430g, 286g

11.6 25.9 5

6
1 6–9

10–11
1 12

6 9
1

0

2

4
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8

10

0 3 6 9 18 24
h

0 mg/ml

1 mg/ml

2 mg/ml
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2

4

6

8

10

0 3 6 9 18 24
h

control

0 mg/ml

1 mg/ml

2 mg/ml

3 mg/ml
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3%
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3
Pearson

1

13
14 12

15

2

16–17

0

10

20

30

40

50

60

10 15 20 25

8

10

12

P P P
-0.25 0.19 0.13 0.51 0.69 < 0.001

8 0.29 0.17 -0.46 0.03 -0.49 0.02
10 0.40 0.10 -0.55 0.02 -0.76 < 0.001
12 0.12 0.72 -0.18 0.57 -0.62 0.03

0.50 < 0.001 -0.38 < 0.001 -0.28 0.01
0.76 < 0.001 -0.85 < 0.001

0

10

20

30

40

50

60

3% 6% 9% 12% 15% 18%

8

10

12

0

10

20

30

40

50

60

-1 0 1 2 3 4
%

8

10

12

0

10

20

30

40

50

60

0% 3% 6% 9% 12% 15% 18%

0

10

20

30

40

50

60

10 15 20 25

2012/2/7 A 3 275 360 12.0-15.0 12.9
2012/10/16 A 1 245 8.9 22.9
2013/11/25 B 3 346-423 9.3-10.8 17.5
2013/11/28 B 3 294-526 10.2-11.4 NA
2014/6/19 C 1 714 10.9 20
2014/7/14 D 2 458-481 8.0-8.1 20.5
2014/8/21 E 3 394-592 5.1-5.6 23.2
2014/9/25 B 1 109.3 5.1 23
2014/12/25 C 4 311-417 13.2-14.4 12.5

21
2012/10/26 1 399 4.4 NA
2014/3/7 F 3 120-177 5.8-9.0 12-14
2014/7/4 G 6 12.8 NA NA

10
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3
95%

0

E. tarda

E. tarda

z P
2.65 1.55 1.72 0.086

% 10.47 10.88 0.96 0.336
-0.21 0.07 -3.16 0.002

% 0.73 0.23 3.19 0.001
8 0.86 0.73 1.17 0.241
10 1.40 0.74 1.88 0.059
12 1.91 1.00 1.91 0.056

AIC: 702.42

E. tarda

1

1
2001
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( )

(
)

(RSIV)

RSIV
3 RSIV

3 (PBS )
28.6% 0% ( 1)

( 0.042)p

24 RSIV
3

33.3% IgM 37.5%
40.0%

0% ( 2)

IgM

10 ,

( 1:10),

( 1:40),

IgM ( 1:10),

( 1:10), .

26
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2014
EP

50% 20% 2 EP
50% 50 20%

20

3 3 3m
98.9g 250 1 1

8 22 10 7 47
3

1
10 10 40
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Lactococcus
garvieae 110091

TSA 25 24 110091

25 24

4 Visible
Implant Elastomer Northwestern Marine Technology
Inc. 100L 2

40 10 3.26
10 CFU/mL5

10
2t FRP 20

TSA

1
3×3×3m 185

0.5 1 3

1 2 /
2014 5 15 11 27 196

2 1
20

AV POV
VBN

2
50%

20%
50% 20%

50% 20%

9 20%

50%

20% 50%

L.garvieae
1

50%
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50
20

1%
0.5% 3%

0.5 1%
3%

10

3 4 5 6
300g 1

3

7 3 15%

1%
6
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80

100
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(

50%

20%
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100

150

200
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0.5%
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3%

0.5

1

3

N=30

N=30
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4

26
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3,828g 3 3 3m 6
26 10 31

MP
MP

A A-1
A-2 B

B 1
7 0.5

15 25 4

4,394g 3 3 3m 4
27 2 13

MP
MP

A
10 8 A-1

12 10 A-3
A-1 2 1
15

0.5 1 15
28 4

4
4 5kg

MP A 0.5
15 25

5

1
3
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A-1 A-2 B
4

5 15
25

b/a 0.8
30

15 A-1 B 25
A-1 A-2

A-1 A-1 25
74

10

A-1

13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15

A-1 A-2 B

15 25mv

-1

-0.95

-0.9

-0.85

-0.8

-0.75

-0.7

A-1 A-2 B

15 25mv

-1.05

-1

-0.95

-0.9

-0.85

-0.8

-0.75

-0.7

A-1 A-2 B

15 25mv

0
0.5

1
1.5
2
2.5
3
3.5
4
4.5

A-1 A-2 B

15 25(mg/100g)

0

5

10

15

20

25

30

35

A-1 A-2 B

(mg/100g)(mg/100g)
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A-1 A-3
2 3

15 A-1 A-3
15 A-1 A-3

28
A-3 A-1

A-1

A-1 15

0

10

20

30

40

50

60

70

A-1 A-2 B

( )

0
10
20
30
40
50
60
70
80

A-1 A-2 B

( )(

4
0.3

0.49mg/100g
0.06mg/100g

b/a 0.8
5 21

10
15

A 15
21 25

5

5
2,400mg/100g A-1

2,000mg/100g
450mg/100g

106 A-1 82
A-3

1,300mg/100g A-1
65 4 2

A-1 A-1 A-3

3.8mg/100g

8
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2014 EP

50%
20% 2 EP

50%
50 20% 20

3 3 3m 98.9g
250 1 1

8 22 11 4 75
3 4 1

30

1
1 20 50

9 11
10 7

10 7

10 7
11 4
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0.5
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2.5

3.0
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9 11
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50 20 20 + 20 +

11 4

26



116

18 82

1

37 75
2

6 30
3


