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______________________________________ GC/MS-SIM 0.01
176 @LeMS )
1.3.2
M gkg
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(&) GC/MS-SIM 1.0
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0% 0% 0% 0%
1/5 0/5 2/12 2/12
24- 20% 0% 17% 17%
d 12/144 257130 7/130 4/130
8% 19% 5% 3%
0/5  0/5 0/12 | 1/12
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(GC/NS 857130 1167130 | 567130
65% 8% 43%
4712
33%
17a - 467130 477130137130
35% 36% 10%
2/12
17%
(GC/NS 57130 87130 57130
20 6% 4%
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5/20 6/20 3/1 2/14 3/9
At 25% 30% 27% 14% 33%
9/133 19736 21/37 20/37
7 53% 57% 54%
18/20 16/20 9/11 10/14 7/13
90% 80% 82% 71% 54%
32/133 29/36 25/37 24/37
245 81k 68% 65%
19/20 17720 9/11 11/14 10/13
A 95% 85% 82% 9% 7%
447133 18/36 11/37 18/37
33% 50% 30% 49%
11/20 5/20 5/11 2/14 1/13
17B - 55% 25% 45% 14% 8%
(ELISA ) 115/133 —
86% —
1/13
17B - 8%
(Le/ms )
6/13
46%
(Le/ms )
6/20 4/20 2/11 0/13
. 30% 20% 18% 0%
52/133 15/36 17/37 13/37
39% 42% 46% 35k
0/20 0/20 0/11
oo 0% % 0%
0/133 0/36 0/37 0/37
0% 0% 0% 0%
19/20 17720 8/11
- 95% 85% 73%
106/133 33/36 36/37 32/37
80% 92% 97% 86%
4/20 1/20 0/11
20% 5% 0%
10/133 19736 21/37 /37
8% 53% 57% 19%
1/20 0/20 0/11
- 5% 0% 0%
8/133 5/36 1/37 1/37
6% 14% 3% 3%
10 1110 12 11
11 7 28 9 17 1110 12 16
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13 10 10 12 4
( ) ( )
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1.4.8

4-t- 15 90
A 30 450
178 - ELISA LC/MS
0 20
1.4.8 ( U g/kg)
10 11 12 13
4-t- ND 21 ND 92 ND 67 ND 59 ND 16
(1.0p g/kg)
ND 880 | ND 2700 | ND 1400 | ND 1100 | ND 390
(3.0u_g/kg)
A
ND 11 ND 89 ND 26 ND 16 ND 6.7
0.2y g/kg)
17B -
(ELISA ) ND 13 ND 1.0 ND 12 ND 0.4 ND 0.4
17B -
(LC/MS ) ND 0.07
(0.05p g/kg)
(LC/MS )
(0,050 a/kg) ND 092
_n_
ND 100 | ND 110 ND 40 ND
(254 g/kg)
4-n-
ND ND ND
(1.0p g/kg)
-2-
ND 3400 [ ND 2900 | ND 700
(254 g/kg)
ND 14 ND 30 ND
(10u g/kg)
-2-
ND 10 ND ND
(10u g/kg)
10 11 10 12 11
11 7 28 9 17 11 12 16
12 9 20 12 13
13 10 10 12 4
ND
12 17B - LcMSs ) LCMS )
( 1.4.12 )
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178 -
17B - ELISA LC/MS
( 1.4.9 )
1.4.10
1.4.9
)
10 11 12 13
3/5 4/5 3/5 2/5 2/5
-t 60% 80% 60% 40% 40%
9/133 19736 21/37 20/37
7% 53% 57% 54%
5/5 4/5 5/5 5/5 4/5
100% 80% 100% 100% 80%
32/133 29736 25/37 24/37
24% 81% 68% 65
5/5 4/5 4/5 5/5 4/5
A 100% 80% 80% 100% 80%
44/133 18736 11/37 18/37
33% 50% 30% 49%
4/5 1/5 2/5 1/5 1/5
178 - 80% 20% 40% 20% 20%
(ELISA ) 115/133 —
86Y% —
1/13
178 - 8%
(LC/MS )
6/13
46%
(LC/MS )
10 11 10 12 11
11 7 28 9 17 11 10 12 16
12 9 20 12 13
13 10 10 12 4
) ( )
12 178 - LCemMs ) (LC/MS
( 1411 )
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1.4.10

u glkg)
10 11 12 13
4-t- ND 21 ND 92 ND 67 ND 59 ND 16
(1.0p g/kg)
ND 880 | ND 2700 | ND 1400 | ND 1100 | ND 390
(3.0p g/kg)
A
ND 11 ND 89 ND 26 ND 16 ND 55
(0.2p g/kg)
17B -
(ELISA ) ND 06 ND 1.0 ND 08 ND 04
(0.3p_g/kg)
17B -
(LC/MS ) ND 0.05
(0.05p g/kg)
(LC/MS
(0,050 g/kg) ND 092 | ND 0.59
10 11 10 12 11
11 7 28 9 17 11 10 12
12 9 20 12 13
13 10 10 12 4
ND
12 178 - @LC/MS ) (LC/MS
( 1412 )
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10 13 4-t-

A 178 - (ELISA ) 1.4.6
4-t-
1.0 5.0p g/kg
A
20.0u g/kg A 2.0y g/kg
178 - (ELISA )
4-t

A 10 O 11 0O 11 B8 12 MWHI3

10 50 50 100 100 200 200
g7k

z2 10 0O 11 0O 11 B8 12 MWH13

3.0 5.0 50 100 100 200 20.0

1.4.6 (1) ( )
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A
A 10 O 11 0O 11 B8 12 MWHI3

02 05 05 1.0 10 20 20
MoK

178 - (ELISA )
Z 10 O 11 O 11 B 12 mH13 |

03 05 05 10 10 20 2.0
MoK

0.3

1.4.6 (2) ( )
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4-t-

A(n=56

M g/kg)
101

(ELISA )

r=0.55)

7 -
61 -
51 -
41
31 -
21
11 r

H11

H11

‘H12

011

U 9/kg)
3003

021 031

(b o/L

041 0.51 061

2503 r

2003

1503

1003

503

‘H11 H

H11
‘H11

H13

:H10
*

3 >
0.03 0.53

 9/kg)

210

103 153 203 253 303
M o/L

353

n-

160

110

H11

‘H11

‘H11

14
M o/L

1.4.7

n- A 178 -
1.4.7
100 1000
(n=29 r=0.81)
b 9/ko) A
1002
¢ H11
802 |
602 |
402
H11
3
20.2 ; * N ‘H10
° . H12 *
02 M

25

0.01 021 041 0.61 0.81 1.01 121 141
(M o/l
poskg)  17B - ELISA
23
18 ¢ HLL
:H10
13 | .
. ‘
H11 i1
08 | .
:H10
. .
. ¢ o
- R ANV SN
0.3

0.0002 0.0023

0.0044

0.0065
(M o/L

0.0086 0.0107 0.0128



( ) 1.4.11

4-t- 10 13
13
(a) 12 5 14 4 9

13 131 5

3 (a)
13 131
13
(a)
2 3
1.4.12
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1.4.11 (1)

10 1 2 13
175 2/11 2/11 1/14 0/13
it 20% 18% 18% % 0%
0/133 1/36 537 3737
0% 3% 5% 5%
4/5 6/11 5/11 12/14 | 72/131
@ 80% 55% 45% 86% 55%
103/133 32/36 34737 33/37
7% 8% 92% 8%
1/5 3/11 2/11 3/14 3/13
20% 27% 18% 21% 23%
3/133 13/36 20737 11737
2 364 54% 30%
0/5 0/11 0/11
e 0% 0% 0%
0/133 0/36 0/37 0737
0% 0% 0% 0%
0/5 0/11 0/11
e 0% 0% o%
0/133 0/36 0/37 0737
0% 0% 0% 0%
0/5 0/11 0/11
e % % %
0/133 0/36 0737 0737
0% 0% 0% 0%
0/5 0/11 /11
% 0% 9%
17133 0/36 2737 0737
1% 0% 5% 0%
0/5 0/11 0/11
0% % %
0/133 0/36 0/37 0737
0% 0% 0% 0%
0/5 0/11 0/11
0% 0% %
17133 0/36 0/37 0737
1% 0% 0% 0%
0/5 0/11 0/11
0% 0% %
17133 /36 0/37 0737
1% 3% 0% 0%
0/5 0/11 0/11
24 0% 0% o%
: /133 0/36 0/37 0737
2% 0% 0% 0%
0/5 0/11 /11
" 0% 0% 9%
0/133 /36 0/37 0737
0% 3% 0% 0%
0/5 0/11 0/11
0% 0% o%
0/133 0/36 0/37 0737
0% 0% 0% 0%
0/5 0/11 0/11
n- 0% 0% o%
0/133 3/36
0% 8%
4/5 11 0/11
80% 9% %
62/133 32/36 33737 2737
47% 8% 8% 59%
0/5 0/11 0/11
0% 0% o%
117133 9/36 473 8/37
8% 250 11% 22%
10 11 10 12 11
11 7 28 9 17 11 10
12 9 20 12 13
13 10 10 12 4
(
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12
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B pgskal

1.4.11 (2)

)
10 11 12 13
5/11
17B - 45%
(GC/NS ) 28/36 35/37 24/37
78% 95% 65%
2/11
18%
17a - 17736 30737 13737
47% 81% 35%
1/11
9%
(GC/NS ) 1/36 0/37 0/37
3% 0% 0%
1714 1/13
7% 8%
(LC/NS )
1/13
17B - 8%
(LC/MS )
6/13
46%
(LC/MS )
10 11 10 11
11 7 28 17 11 10 12 16
12 9 20 13
13 10 10
( ) ( )
( )
13 17B - (LC/MS ) (Le/mMs )
( 147 )
BFREI0Y e
A0.0 [ ] R Vg b
70,0
600 t
50,0 i
400 |
0.0 # i i
200 l - | |
10.0 }' ?-Lél | i t 1 | !
oo | W -'||| 1_-||P! i.|! | pl | -|]ii i | HL AL || I!:-l ' I .]l': | JI
51 . [ e ] P il RE =EE L
1.4.8 (a)
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1.4.12 (1) ( U g/kg)
10 11 12 13
4-t- ND 14 ND 4.2 ND 24 ND 20 ND
(1.0p g/kg) ' ' ' '
(@
ND 390 | ND 270 | ND 1700 | ND 270 | ND 700
(1.0p g/kg)
ND 48 ND 4.0 ND 7.8 ND 48 ND 26
(1.0p g/kg)
4-n- ND ND ND
(1.0p 9/kg)
4-n- ND ND ND
(1.0p 9/kg)
4-n- ND ND ND
(1.0p 9/kg)
ND ND ND 18
(10u 9/kg)
ND ND ND
(10p 9/kg)
ND ND ND
(10p 9/kg)
ND ND ND
(10p 9/kg)
ND ND ND
(10u 9/kg)
24-
: ND ND ND
(1.0p 9/kg)
4-
ND ND ND 35
(1.0u 9/kg)
ND ND ND
(5.0u 9/kg)
n_
ND ND ND
(1.0p 9/kg)
ND ND ND
0.1y 9/kg)
ND ND ND
0.1y 9/kg)
10 11 10 12 11
11 7 28 9 17 11 10 12 16
12 9 20 12 13
13 10 10 12 4
ND



1.4.12 (2)

u g/kg)

10

11

12

13

17B -
(GC/MS )
(0.01p g/ka)

ND 0.12

17a -
(0.01p g/kg)

ND 3.00

(LC/MS )
(0.05u g/ka)

ND 0.07

ND 0.26

(GC/MS )
(0.01p g/ka)

ND 0.17

17B -
(LC/MS )
(0.05u g/ka)

ND 0.07

(LC/MS
(0.05p g/kg)

ND 0.92

10
11
12
13

13

11 10

10 10

ND
178 -
( 1.4.8

12
9
12

12

30

17

11

13

11

(LC/MS )

10

12 16

(LC/MS

)



1.5

1.5.1
(1) 109 96 117 4-t-
‘-
17B - (ELISA )
4-t-
‘- 178 - ELISA
@)
(€)) 176 -
LC/MS
131 17B -
LC/MS 117
117 16
1.5.2
6h) 13 4-t- (a)
109 131
13
131
) 4-t- ‘-
17B - (ELISA )
100 1000
(€)) 4- - (n=29 r=0.81)

A(n=56 r=0.55)
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(2001)

(2001)
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12

b

b

5
(2000
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(1999)
,1999
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2.1
2.1.1

2.1.2
10 11

2.1.3

2.2
2.2.1

95

30 1
3
ELISA
0.1p g/mL
200
15
105

33

0.1y g/mL

15 20

0.039y g/mL



2.2.2

() 13
95 2.2.1
95 72 75.8 0.1y g mL
23 24.2 0.1y g/mL
10y g/mL 1 1.1 1y g/mL 6 6.3 0.1y g/mL
16 16.8
24.2 10 12
10 12 27.8 16.8
<0.1 11p g mL
2.2.2
2.2.1
0 40
2.2.1
mL
01y g 0.1 Mg Oy g 10p g
83(74.8%) 21(18.9%) 2(1.8%) 5(4.5%) 111
10 I T e e e B
39(72.2%) 9(16.7%) 2(3.7%) 4(7.4%) 54
4 s o | 17B604w) | 437%) | 25(0.9%) | 9(86%) | 252
66(61.7%) 19(17.8%) 17(15.9%) 5(4.7%) 107
77(82.8%) 5(5.4%) 7(7.5%) 4(4.3%) 93
12 BT S B !
74(82.2%) 5(5.6%) 7(7.8%) 4(4.4%) 90
13 10 11 72(75.8%) 16(16.8%) 6(6.3%) 1(1.1%) 95
1 10 12 10 25 11 27 12 10
13 9
()
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2.2.2 13

mL

0.1y g 0.1pg
6(60.0%) 4(40.0%) 10
17(100.0%) 17
8(80.0%) 2(20.0%) 10
11(61.1%) 7(38.9%) 18
(60.0%) 4(40.0%) 10
5(62.5%) 3(37.5%) 8
10(76.9%) 3(23.1%) 13
9(100.0) 9

100

80 r

40

2.2.1 13
VTG 0.1y g/mL

(

)

EVTG 0.1p g/mL

OVTG 0.1 g/mL

1




10 1
13

Sumpter
2.2.2
2.2.3

224 173 -
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400
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50 r 50 r
— 40 } L — 40 } ®
)
30 F o 30 ® [ )
)
[ J ° ‘
20 F ° 20 + °
r= 0.160 i r= 0.041
10 F 10 F
® )
O 0 1 L1 11001l 1 L1 11001l 1 L1 1000
1 10 100 1000 10000 0.1 1 10 100
(1 9/kg, 4-t- (v 9/kg,
50 r 50 r
~ [ ) ~ o
— 40 } [ ] — 40 } [ ]
o )
30 F ® 30 F [ }
L)
L4 ° ‘
20 F ° 20 F °
r=0.439
10 r= 0.057 10
) )
0 1 1 a1l 0 1 J
0.1 1 10 100 0.1 1 10
A (ug/ke, 178 (b 9/kg,
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10-13
1/2 10-13
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2.2.3(1)

10 13
4-t- A 178 -
ELISA
0/3 1/3 0/3 3/3
(ND ND) (ND 0.01) (ND ND) (0.0003 0.0006)
1/3 1/3 3/3 3/3
(ND 0.1) (ND 0.01) (0.01 0.03) (0.0003 0.0011)
3/6 2/6 5/6 6/6
(ND )o0.1 (ND 0.02) (ND 0.02) (0.0002 0.0009)
6/6 6/6 6/6 6/6
(1.0 3.3) (0.10 0.48) 0.24 1.2) (0.0033 0.011)
0/3 0/3 1/3 1/3
(ND ND) (ND ND) (ND 0.02) (ND 0.0004)
1/3 3/3 3/3 3/3
(ND 0.4) (0.01 0.03) (0.02 0.05) (0.0035 0.0070)
2/6 3/6 6/6 5/6
(ND 0.25) (ND 0.01) (0.02 0.05) (ND 0.0030)
0/3 0/3 1/3 0/3
(ND ND) (ND ND) (ND 0.02) (ND ND)
0/6 0/6 0/6 6/6
(ND ND) (ND ND) (ND ND) (0.0006 0.0010)

10 13
10 13

40

/L




2.2.3(2)

10 13
4t- A 178 -

ELISA

2/3 0/3 2/3 0/3
(ND 6.5) (ND ND) (ND 2.6) (ND ND)

2/3 1/3 2/3 0/3
(ND 40) (ND 1.5) (ND 1.5) (ND ND)

6/6 6/6 6/6 2/6
(46 83) (1.5 2.9 (2.1 8.5 (ND 0.5)

6/6 6/6 6/6 5/6
(390 2700) (21 92 (5.5 89 (ND 1.0

1/3 0/2 2/3 0/3
(ND 150) (ND ND) (ND 15) (ND ND)

2/3 0/2 3/3 0/3
(ND 7.0) (ND ND) 0.5 0.8 (ND ND)

5/6 0/5 5/6 2/6
(ND 33) (ND ND) (ND 7.5 (ND 1.3

1/3 0/2 2/3 1/3
(ND 17) (ND ND) (ND 0.9 (ND 1.8

2/6 0/5 4/6 0/6
(ND 13) (ND ND) (ND 0.5 (ND ND)

10 13
10 13 Ikg
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() 10 13

10 13 2.2.5
10 13 2.2.6
10 13 4
o 10 13 0.1y g/mL
2.2.5
o 10 13 10 12 10 12 13
5 7 11
o 10 13
2.2.6 13
2.2.2 2.2.3
2.2.4
o 10 13
10 13 4

1-2
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100

I o 10
%0 o 1
80 B 12
E 13
70 b
60
50
40
30 |
20 F
10 |
0
0.1u g 0.1u g lug 104 g
mL
2.2.5 10 13
10 12 13 9
100

80

60

40

20

@VTG 0.1 g/mL OVTG 0.1y g/mL

2.2.6 10 13
VTG 0.1y g/mL 1 10p g/mL
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2.2.3
10

10

10 13

13

13
2.2.7

2.2.8

346

10 13

2.2.9

178 -
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2.2.8

2.2.3

0.05

224

2.2.9

17



2.2.4 10 13
10 50(92.6 ) 474 ) 54
11 94(87.9) 13(12.1 ) 107
12 76(84.4 ) 14(15.6 ) 90
13 85(89.5 ) 10(10.5 ) 95
1 13
()
100
80
~ 60
40
20
0
2.2.7 10 13
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50 r 50 r
r= 0.028 i r= 0.016
~ 40 f ~ 40 }
- L 9 °
30 30
20 20
™ J L4 ‘
10 F ' 10 '
(] [
[ ) [ J ) o
O 1 1 1 1 ) 0 1 1 ]
0.01 0.1 1 10 0.001 0.01 0.1 1
(U g/L, 4-t- (b g/L,
50 r 50 r
r= 0.014 i r=0.397
~ 40 F ~ 40
- ° o °
30 f 30 +
20 F 20 F
o o ° ° o
10 | ' 10F o
[ [
[ ) [ J o [
O 1 A el L aaaal iaa) 0 | il il il - J
0.001 0.01 0.1 1 0.0001 0.001 0.01
A (U /L, 178 (v o/L,
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10-13 1/2
10-13 ()
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- )
30
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o ® o
10
° . o
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1 10 100 1000 10000
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47

)

(

)

(

50

40

30

20

10

r=

0.321

0.1 1 10

50

40

30

20

10

4-t- (1 9/kg,

0.266

100

1/2
()

10



2.3
12

© 0.1p g/mL

1 (2001)
35 pl12
2)Matsumoto,T., Kobayashi,M., Nihei,Y., Kaneko,T., Fukada,H., Hirano,K., Hara,A.,
Watanabe,S.(2002) Plasma vitellogenin levels in male common carp Cyprinus carpio

and crucian carp Carassius cuvieri of Lake Kasumigaura.,Fisheries
science,68,1055-1066.
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