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( )
( )

( 11
24 ) (

)

1
2

3
4

5

6
7

8
9
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1

2

3

2015
10 8 9 1. 

2. 

2015
10 22 23 1. 

          2. 
3. 

2016
2 2 3 1. 

2. 
3. 

2015
6 3

2015
7 10

2016
3 18

2015
8 10 11 1. 

2. 

( )
( ) 3. 

2015
11 26 1. 

2. 
( ) 3. 

2015
12 2 3 1. 27

( ) 2. 
3. 
4. 

2016
3 11 12 1. 

2. 
3. 
4. 
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4

5

6

2015
6 3

2015
7 10

2016
3 18

2015
6 3

2015
7 10

2015
8 4

2015
10 20

2015
12 15

2016
3 17

2016
3 18

2016
3 18

2016
3 23 ,

2015
5
5

2016
4

14
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2015 4 1

2016 3 31
Photobacterium damselae  subsp. piscicida  (3 )

Lactococcus garviae  (36 )
Vibrio anguillarum (3 )

2015 4 1
2016 3 31

Edwardsiella tarda (98 )
Streptococcus parauberis (10 )

  
2015 2015

5 12 ,
,

10 5 ,
,

5 28 10 14
6 4 10 16

6 4 10 28
6 10 11 11
6 23 11 24
7 8 11 27

7 10 2016

8 5 1 8
8 26 2 6
8 28 3 15
9 1 3 18
9 4 3 18

9 10 3 23
9 18 3 29
9 30

 
2015 4 1

2016 , , 

2015 4 1
2016 (11 )

(103 ), (11 ), (110 ),
(38 ), (21 )
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884
99% 327 93%

10
13 4% 139 43%

76 23% 9 3%
65 20% 25 8%

110 33.6%
54 16.5% 38 11.6%
28 8.6% 21 6.4% 12

3.7%

169% 108% 62%
103 112% 11

L.garvieae II

II I
28 3 29

I II
11

VHS
12

9 11

( 12
110 83%

13 49
13

7
VHS

,S.iniae
S.parauberis

S.iniae S.0
parauberis 6

27

Kudoa.septempunctata

38 48
79% 14

9 8
5 3

6
L.garvieae I 15

15 12
16 IL.garvieae

9
L.garvieae I

21
24 17

L.
garvieae I

14 8
18
1

2 ( )

17 3

10
15   4 5 6 7 8 9 10 11 12 16   1 2 3

29 51 128 127 105 97 81 41 52 51 67 55 884
(48) (63) (102) (148) (135) (117) (110) (63) (16) (58) (17) (19) (896)
13 18 45 50 38 30 29 19 19 20 29 17 327

(16) (31) (40) (60) (44) (48) (45) (22) (7) (24) (7) (8) (352)
 *( )
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11

12
15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1 2
1 1 2

1 1
1 1

1 1
1 1 2

1 1
1 1

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

15   4 5 6 7 8 9 10 11 12 16   1 2 3

2 2
1 1

1 1
2 2

2 7 6 1 2 3 21
1 1

1 1
1 1

1 1
1 1
1 1
1 3 1 1 2 1 9

1 2 5 4 12
0 0 9 1 7 8 8 2 4 7 7 1 54

6 6
1 1 2

1 1 1 1 4
2 2

1 1
1 1

1 1
1 1 1 1 4
5 1 0 7 0 2 1 1 2 1 1 0 21

1 1 2
2 2

1 1
1 1

1 1 1 1 4
1 1 3 1 6

1 1 1 1 4
1 2 2 1 1 1 8

0 0 3 3 5 1 4 5 2 3 1 1 28
5 1 12 11 12 11 13 8 8 11 9 2 103
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13

14

15

16

15   4 5 6 7 8 9 10 11 12 16   1 2 3

2 1 3
1 1

1 1 2
2 1 1 1 5

1 1 1 3
1 1 1 3

1 1 2 1 1 2 8
1 1

1 1 2
1 2 2 2 1 1 9

1 1
2 1 5 6 7 5 3 2 2 1 4 0 38

15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1
1 4 11 6 6 7 5 4 2 2 1 49

6 2 2 1 1 1 13
1 1 1 1 1 1 6

1 1
1 1 2

1 3 1 1 2 3 2 13
1 1 2

1 1
1 1

2 2
1 3 4 4 2 2 1 17

2 2
2 9 19 21 12 11 7 5 7 4 8 5 110

15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1
1 1 1 3

1 1
1 1

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

15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1
2 1 1 4

1 1
1 1

1 1
1 1

1 1 1 3
0 2 0 1 1 1 0 1 0 4 1 1 12

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

1 1 2
1 1

 0 0 2 3 1 0 3 0 0 0 0 0 9
0 2 2 4 2 1 3 1 0 4 1 1 21
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17

18
15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1

1 1

1 1

1 1
2 2

3 1 1 2 1 8
4 1 1 6 1 1 0 0 0 0 0 0 14

15   4 5 6 7 8 9 10 11 12 16   1 2 3

1 1
1 1

1 1

1 1

1 1

2 2
1 1

1 1 2
1 1

1 1
2 2

1 1

1 1
1 1

1 1

1 1
1 1 1 3

1 1

1 1
0

0 4 4 1 0 0 2 1 1 0 6 5 24
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10 3 4
8 2 4 264,000 140,000

70,000 26.4 14.0 7.0L

3 1
38,000 3.8L

2
2 20,000

4.0L
C

12
5 1 9 5 1

663,000 59,400 10,000 66.3 5.94 1.0L

1 1
14,000 1.4L

,

15
11 425,000

42.5L

6 1 7 6 1 6
303,000 90,000 69,000

30.3 9.0 6.9L

10 2 7 2
583,000 111,000 58.3 11.1L

4 4 136,000
13.6L
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Microsporidium
seriolae

1
2015 4

2
2

M.seriolae
2015 6 11 2

2L 5
100, 10, 5, 3 1.2 µm

2015
2015 7 11 2

1 7 11 20

DNA QIAGEN QIAamp Mini Kit
PCR PCR

1
18

29.4%
0.2%

2
10% ( 1)

1. 2015

2

6 7
103

1

7 8 9 10
7 11

10 1

PCR

2 2 3
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1.
M.seriolae

2.
PCR

2. M.seriolae

3. M.seriolae
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Kudoa septempunctata

2011 2013

2014
2015

2015 4 2016 3 22 46
200 1 20

1 60 5
PCR

11 21 105 1 5
PCR

PCR 1

1

2
2015

1

2

Kudoa1 :
. 2012.5;10-17.septempunctata
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1999 2011
2008

2011

Edwardsiella tarda

E.tarda

1

E.tarda

1kg

E.tarda

E.tarda
141972 TSA

1.5%NaCl 25 24
BHI

100ml 1.5%NaCl 25 24
120rpm

13,000×g, 15 , 4 PBS 2
5 1.5ml PBS

BHI 3
100ml

30 18ml
36% PBS 1

1ml 0.5ml 0.25ml
E.tarda121371 0.5ml/

TR-52i, T&D 1
500µl

13,000g, 15 , 4 300µl
PAL-39S,

2012 2015
E.tarda 7 132061 141142 141201 141393

141631 150375 151284 2014
141611

0.25ml/

30

E.tarda 121371 141611
141972

1 2

1 2
17 10ml

27
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1/200
25 48

FTC
13,000×g, 15 , 4

0.22µm SN
FTC

2.2 3.0 10 CFU/ml 2016 1 2910

0.1ml 62g 3
90cm 6 15 4

E.tarda121371 1 3 FTC
SN

30 FTC
2.4 10 CFU/ml10

2016 3 11 99g
19 6 2t FTC

F-J F-M SN
S-J S-M PBS

C-J C-M 6

NMT F-M S-M C-M
2016 3 16

F-J S-J C-J
0.1ml/
40ml 10

FKC 1.0 10 CFU/ml8

10 3 17
3 4 /

EP 2% 2016 4 5
F-J 5 7 8

2 39 / 121371
100L 6.4 10 CFU/ml 104

0.5t
5

13.5 18.8 15.9

TSA

2016 3 24
BME

15 5 100µl
BME 90ml 2

5ml 18 25cm2

371g 294g
384g 210g

YTS JFS TPS TFS FBS
PBS 500µl 3

15 24

200 5

2014 6 1

6 / 1 /
3 5 2015 4 7

1

2016 4 10 5
6 6 3

3 Davidson

100 6

2015 12 7
192g 3 3 3m 6

47 48

C L( )-
E ( )- -

0.1%

1.0% C E
EP

( ) C
20%

EP EP
30 1%

CMC
E 10%

EP

1 4
CMC

30
EP CMC

CMC
5 / 1 /

5 4
3 1
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E.tarda
141972

1ml/ 46.7 0.5ml/ 33.2 0.25ml/
23.7 1 121371 0.5ml/

34.4

2
141972 1ml 0.5ml 0.25ml/ 24.0%
18.2% 7.6% 121371 0.5ml/

3.0% 3.0%

E.tarda

E.tarda

1

2 191472 121371

0.25ml/
E.tarda8 3 6

25

8 1 1 121371 141972
1 15

38 A

0

10

20

30

40

50

0 10 20 30 40 50 60 70

1ml 0.5ml 0.25ml

0

10

20

30

40

0 10 20 30 40 50 60 70

141972 121371

121371 141201 151284
D

141393 E 141611
18 15

30
1

3 132061 141142

4 141201 141393

5 141631 150375

6 151284 141611

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80 90 100

132061
141142

0

5

10

15

20

25

30

0 10 20 30 40 50 60 70 80 90 100

141201
141393

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80 90 100

141631
150375

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80 90 100

151284
141611
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1 E.tarda

SN
S-J S-M

C-J C-M
FTC F-J F-M

F-J
F-J

6

C-J C-M 1

S-J S-M F-M 1 E.tarda

TPS TFS
7 YTS

JFS FBS PBS 18.3 18.2 8.1 5.9 /
FBS 11

YTS JFS

7

8 10
12 1066g 1089g 1005g

617g 8 3 60%

2015 7

g
121371 2012/7/27 A - 349 >31 3.0
132061 2013/8/29 B 23.4 806 22 3.0
141142 2014/7/22 C 21 95 20 3.0
141201 2014/7/24 A 21 413 >38 2.8
141393 2014/8/6 D 22.9 350 18 6.6
141611 2014/8/27 E 26 791 15 9.8
141631 2014/8/27 F 24 1163 22 3.0
141972 2014/9/12 F 23 1660 24 3.0
150375 2015/6/4 D - 107 22 3.0
151284 2015/8/10 A 25 122 >38 2.8

-5
0
5

10
15
20
25
30
35
40
45

0 5 10 15 20 25

YTS JFS TPS TFS FBS PBS

2015 1 5 6
10 12

8 10 12
56.8% 55.8% 53.2% 53.2%

8

9

10

11

0

5

10

15

20

25

30

0

200

400

600

800

1000

1200

/

8 10 12

0%

20%

40%

60%

80%

100%

8
10
12

-1

-0.5

0

0.5

1

1.5

2

2.5

3

8
10
12

0

0.5

1

1.5

2

2.5

3

8
10
12
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12

2015 3
9 13–14

2015 1
4 15

13

14

15

-50

0

50

100

150

8
10
12

0

10

20

30

40

50

60

23 35 47 59 71 83 95107119131143155167179191203215

8
10
12

8 10 12 2 4 6 8 10

0%

5%

10%

15%

20%

23354759718395107119131143155167179191203215

8
10
12

8 10 12 2 4 6 8 10

-10

0

10

20

30

40

50

60

70

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

8
10
12

9 11 1 3 5 8 11

95% 0
2

2016 3
C E

331g 282g 297g 328g 322g 328g 16
1

17

16

15

E.tarda

10

12

14

16

18

20

150

200

250

300

350

/

C E

0

10

20

30

40

50

60

70

0 17 34 51 68

C E

12 1 2 3

Z-value Pr(>|z|)
( ) 1.61 1.05 1.54 0.12

8 -0.06 0.57 -0.11 0.92
10 0.46 0.57 0.8 0.42
12 0.74 0.67 1.1 0.27

15.5 7.29 2.13 0.03
-0.1 0.04 -2.34 0.02

-0.004 0.002 -1.92 0.05
AIC: 720.3
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0.25ml/
25

E.tarda
121371

FTC
SN

E.tarda

E.tarda
E.tarda

YTS JFS FBS

TPS TFS

2

1

2015 1 4

4

1
26

2015 99 104
2

2013; 318-341.
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( )

1. RSIV 3 RSIV Rie12-1

(A; 158.8 19.9g, 16 / ) (B;

65.8 7.6g 20 / )

(PBS )

-1( ) 10 TCID / ) -2( )1.6
50

10 TCID / ) -1( ) 10 TCID / )0.6 0.6
50 50

-2( ) 10 TCID / )0.6
50

0

20

40

60

80

100

0 5 10 15 20

B

p < 0.01

0

20

40

60

80

100

0 5 10 15 20

A

p < 0.01

(
)

(RSIV)

3
( 1A) ( 1B) RSIV

3
(PBS )

(10 TCID / ) (0.6
50 p

0.01)

2. 24 RSIV Rie12-1

(A; 5.3 1.4g, 20 / ) (B; 59.9 7.4g 10 /

) (

1:10 1:15) (

1:15 1:20) (

1:10) 10 TCID /1.6
50

10 TCID / )-0.4
50

0

20

40

60

80

100

0 5 10 15 20

A

p < 0.05

0

20

40

60

80

100

0 5 10 15 20

B

p < 0.05

27
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24 RSIV
3

( 0.05)p
RSIV

2013
1) RSIV

RSIV 1
PCR RSIV

3

4

3

( )

3. 24 RSIV Rie12-1 (10 TCID / )4.6
50

(14.3 2.8g) RSIV

( 1:15)

( 1:30) IgM

( ) (

1:10) PBS

1
25

79-80

0

2

4

6

8

0 5 10 15 20
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3,540g 3,363g
3 3 3m 2 12

2015 8 3
JM-MP

0.5 JM-MP
31 70

4

700 1,400g
8 8m 158

392 2015 12 24

SL-MP
7 SL-MP 16

24 10
24

12

171.4g 3 3 3m
89 2015 11 27

JM-MP
1.5 JM-MP

7 JM-MP 7

14 JM-MP
14 13 35

10

1041g 3 3 3m
50 3 2015 12 23

JM-MP
7 JM-MP 7

14 JM-MP
14

13 10 5

32 5

1 2

b/a 0.8 31
2015 9 8 36

70 2015 10 28 12

31 0.17mg/100g 70
0.16mg/100g

27
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3 4
b/a 0.8

31 2015 9 8
70 2015 10

28 33
31 0.09mg/100g 70

0.10mg/100g
1 2

31
70

3 4 5
16

0.43mg/100g 9.0mg/100g
12.0mg/100g 24
0.49mg/100g

6 7
13

0.01mg/100g 7 0.01mg/100g
14 0.02mg/100g 25

0.01mg/100g
14 0.01mg/100g

13
14

35

8 9 10
32 7

0.1mg/100g 14 0.16mg/100g
14

1

3

6.9
6.95

7
7.05
7.1

7.15
7.2

7.25
7.3

7.35
7.4

7.45

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16
24
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4

5

6

0

0.005

0.01

0.015

0.02

0.025

7 14

13
35

11.5

12

12.5

13

13.5

14

14.5

15

m
V 

6.75
6.8

6.85
6.9

6.95
7

7.05
7.1

7.15
7.2

m
V 

11.2

11.3

11.4

11.5

11.6

11.7

11.8

7 14

7

8

9

10

15.25

15.3

15.35

15.4

15.45

15.5

15.55

15.6

15.65

15.7

14

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

14

m
V

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

7 14

32

27
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11

2,915g 3 3 3m 3
2015 7 6

MP
MP 2014 10 8 0.5%

1%
15 26 4

3,494g 3 3 3m 4
2015 9 29 MP

MP
0.5% 1%

2014 10 8
12 10

30
4

3

0.5
3,904g 3 3 3m

3 2016 1 12
MP MP
1 1 3 3

25 4

4
4 5kg

MP 0.5 1
15 26

5

2014 10 8 12 10

2015 9 1
2015 9 11

1 2
b/a

0.8 15
2015 8 11 26 2015

8 26 20
26 46
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26

0.05mg/100g

3

4 13
3

25

1 4

1 38
1 0.84mg/100g 3

0.98mg/100g 0.5

5
0.16 0.40mg/100g

b/a 0.8
16 37

10

11 2015 7 22 8 10 9
22

15 7 22

1
2
2 1

2015 12 14
1

3.7mg/100g
3.3mg/100g

1.7mg/100g 1.4mg/100g

6

1,400mg/100g 920mg/100g
-18
64 -30

45 4
74
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-18

0

0.5

1

1.5

2

2.5

3

3.5

4

(mg/100g
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EP EP
3

3 3m 2 1
429g 70

1 1 5
12 6 30 50 3
4 1 20 30

1.0 3
3 3m 2 1

388g 40
1 1 6 11 9
14 96 8 9 1

10

1
1 2

2 6 30

1
3

2 8

400

450

500

550

600

650

700

0

1

2

3

4

5

6

7

8

9

6/1 6/30

27
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3 1

4

0

20

40

60

80

100

120

8/24 9/14

300

400

500

600

700

800

900

1000

6/11 8/24 9/14
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32 113

1

1

43 71
2

2

7 124
3

3

27


