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No. 348635-87-0

2
2,000 mg/kg
90
2
2 /
10 mg/kg /
0.1 mg/kg / ADI
90
525 mg/kg / 90
ARfD

mg/kg ARTD

10

CAS

18

100
860 mg/kg /
500



amisulbrom 1SO

IUPAC
3-(3- -6- -2- -1-
N, N- -1,2,4- -1-
3-(3-bromo-6-fluoro-2-methylindol-1-ylsulfonyl)-1 H-
N,N-dimethyl-1,2,4-triazole-1-sulfonamide

CAS No. 348635-87-0
3-[(3- -6- -2- 1H- -1-
N, N- 1H-1,2,4- -1-

3-[(3-bromo-6-fluoro-2-methyl-1 A-indol-1-yl)sulfonyl]-
N,N-dimethyl-1H-1,2,4-triazole-1-sulfonamide

C13H13BrFN504S>2

466.31

Br

F N N
N N=
ozs—(\,;\w—sozN(CHg)z

1999

Qi

11

)- 1H-



2008

12

EU



.1 4] 6 14C
[ind-14C] 5
14C [tri-14C]
mg/kg mg/g /
2
Wistar 12 [ind-14C] [tri-14C]
10 mg/kg [1.] 1,000
mg/kg [1.]
1 2
2 6 Cmax T 175 345
6 12 Cmax T, 83 131
Crnax [tri-14C] [ind-14C]
2 6 Cmax T1/2 226 121
6 24 Cmax T 175 121
Cmax [tri'14C]
[ind-14C] [tri-14C]
T1/2 Cmax
2
1
10 mg/kg 1,000 mg/kg
[ind-14C] [tri-14C] [ind-14C] [tri-14C]
Tmax (hr) 2 2 3 6 12 12 6 12
Crmax (Mg/g ) 4.80 5.96 2.07 3.27 220 | 304 12.4 21.8
Tz (hr) 34.5 19.5 25.7 17.5 13.1 12.9* 8.3 8.3
AUCo-120 (hr mg/g) 66.7 120 38.7 67.4 924 1,380 214 508

13




2

10 mg/kg 1,000 mg/kg
[ind-4C] [tri-“C] [ind-4C] [tri-“C]
Tmax (hr) 2 2 4 6 24 24 6 12
Cmax (mg/g ) 2.25 2.85 1.38 2.12 14.0 19.7 11.6 17.8
T2 (hr) 53.1* 22.6 121* 32.4* | 18.8* | 17.5* 121* 63.2*
AUCo.120 (hr mg/g) | 44.8 75.9 51.8 54.4 585 800 793 880
[1-.4 1
49.4% 49.8%
4.74% 4.92%
2
Wistar 6 [ind-14C]
[tri-14C]
[1.(4) ] 120
3
[ind-14C] Tmax
24
120
0.01%TAR
[ind-14C] Tmax
72
120
[1.(4) ] 120
[tri-14C]

14




[ind-14C] 120
2
3 mg/g
Tmax D 120
(4.52) (L.71) (0.222) (0.068)
(1.71) (1.54) (0.025) (0.016)
10 (1.19) (0.94) (0.014) (ND)
ol (4.72) (2.47) (0.110) (0.102)
e g (3.40) (1.14) (0.024) (0.011)
[ind-C] (1.27) (0.007) (0.004)
(ND)
(33.4) (11.7) (6.63) (1.87)
(10.9) (7.05) (0.705) (0.358)
1,000 (0.900) (ND)
mgkg (39.5) (28.0) (2.07) (1.24)
(26.9) (14.2) (ND)
(0.490) (0.489)
(0.232) (0.100)
(0.039) (0.034)
10 (0.030) (0.012)
(0.004) (ND)
[tri-iec) | MO (0.279) (0.224)
(0.099) (0.087)
(0.025) (0.024)
(0.007) (ND)
(9.56) (3.81)
1,000 (3.49) (ND)
mgkg (6.10) (2.36)
(2.33) (ND)
ND
1) 2 12
Wistar 4 13
14 [tri-14C]
120 4
1 1.(D) 1.(2)
[tri-14C] [ind-14C]
[tri-14C]

15




120

0.4%TAR 3
4 120 (mg/g)
120
(0.449) (0.388) (0.207) (0.078) (0.044)  (0.038)
(0.032) (0.012) (0.011) (0.008) (ND)
(0.315) (0.246) (0.148) (0.109) (0.053) (0.034)
(0.031) (0.030) (0.023) (0.014) (0.012) (0.010)
(0.010) (ND)
ND
[1.¢4) 1
[1.(4) 1
5
H J 0.8%TAR
H J b-
X D M V B
C w C
40.5%TAR 52.4%TAR 83.2%TAR
89.3%TAR B C D E F H M
3%TAR
D E 10.4%TRR 19.6%TRR
F 26%TRR 2.7%TRR
D E D

16




20.5%TRR 21.8%TRR 13.8%TRR
18.2%TRR E 21.9%TRR 23.1%TRR 42 5%TRR
55.7%TRR F  <0.1%TRR 2.2%TRR H
<0.1%TRR 4.0%TRR

D 2 B
E (I C
vV W X
H M T J
2
5
%UTAR %TRR)
hr
0 48 ND | H(0.6) J(0.6)
V(5.3) X(3.4) Y(2.5) 29(1.4)
0 48 ND C(0.5) E(0.4) B(0.3) D(0.3) 1(<0.1)
D(1.9) B(1.8) E(1.6) C(1.4) F(1.4)
0 48 524 M(0.4)
D(13.6) E(11.6) F(2.6)
2 ND (41.8)
E(21.9) D(21.8) H(4.0) F(2.2)
10 2 ND (12.4)
mg/kg 0 48 ND |J(0.8) H(0.5)
Y(3.7) V(5.3) X(3.4) 29(1.3)
_ 0 48 ND | E(0.4) C(0.2) 1(<0.1) B(<0.1)
[ind-4C] D(<0.1)
B(3.0) D(2.8) E(2.1) C(1.5) F(1.3)
0 48 447 M(0.1)
D(19.6) E(14.7) F(2.7)
2 ND (42.2)
E(23.1) D(20.5) F(1.6) H(1.1)
2 ND (10.1)
0 72 88.0 |B(<0.5) C(<0.5) D(<0.5) E(<0.5)
D(10.4) E(<19.3) F(<12.3)
1,000 12 ND (23.5)
malkg 1 ND D(18.2z2 9E)(42.5) F(<0.1) H(<0.1)
0 72 89.3 | B(1.3) C(<0.9) D(<0.9) E(<0.9)
D(15.5) E(<36.3) F(<11.8)
12 ND (<18.0)

17



E(55.7) D(13.8) J(0.1) H(<0.4)
12 ND | E<0.1) H(<0.1) (<0.1)
0 48 ND
D23) C(1.3) E(1.2) F(1.2)
mlf)k 0 48 405 1 B(1.0) H(<0.3)
[tri-uc] | 29 0 48 ND |H(@©1) J(0.1)
B(2.1) D(2.1) E(1.7) C(1.1) F(0.9)
0 48 25 | Lo
1,000 0 72 86.0 | B(0.5) C(<0.5) D(<0.5) E(<0.5)
mg/kg
0 72 832 | B(0.4) C(<0.4) D(<0.4) E(<0.4)
ND
[1.(2 1] 120
14 6
B C D E F
F H J T
3
6 14 (%TAR)
ND H(1.1) J(0.4-0.5) F(0.2) T(0.1)
10 mg/kg F(3.2) C(15 2.3) D(15 1.9) E(1.4
384 423 |15 B(LO 15)
ND
Wistar 4 [ind-14C] [tri-14C]
120 7
120
10.1%TAR 15.0%TAR
79.7%TAR 97.8%TAR 93%TAR

120

18




0.94%TAR 2.8%TAR

88.9%TAR 99.8%TAR

90%TAR
2
7 120 %TAR
10 mg/kg 1,000 mg/kg
[ind-14C] 10.1 | 97.8 | 13.1 | 85.3 2.8 99.8 | 1.39 | 96.8
[tri-14C] 140 | 79.7 | 150 | 81.8 | 094 | 91.2 | 1.36 | 88.9
( )
Wistar 4 [ind-14C]
48 8 2
8 48 (%TAR)
(
)
10 40.8 9.25 44.0 0.15 0.18 0.33 |9438
mg/kg 39.5 9.85 44.0 2.70 0.09 0.59 96.8
1,000 2.86 1.19 84.6 2.75 0.03 0.76 | 92.2
mg/kg 1.24 3.30 86.1 4.83 0.02 0.72 96.1
1.(2)
120 9
120 11.9%TAR 14.3%TAR
82.5%TAR 84.0%TAR 120
0.2%TAR 94%TAR
72 90%TAR 3
9 120 (%TAR)
11.9 82.5 0.09
10 mg/kg 14.3 84.0 0.16

19




Wistar 2 [ind-14C]

6
Wistar
3
6 16%TAR 19%TAR
10
24 34.1%TAR
9.5%TAR 14.2%TAR
0.9%TAR 39.0%TAR 3.6%TAR
101%TAR
48%
11
I V X Y
B C D E F |
[ind-14C]
B C D E F F H
C D E
B
C E F
4
10 (%TAR)
hr
0~24 34.1
0~24 9.5
0~24 14.2
24 39.0
24 0.9
24 3.6

20



11 (%TAR)
[ind-4C]

B <0.1 1.3 <0.1 0.7 0.3 <0.1

C 0.1 0.8 <0.1 2.4 0.3 <0.1

D <0.1 0.6 <0.1 1.7 0.4 <0.1

E 0.2 0.6 <0.1 1.5 0.7 <0.1

F <0.1 0.2 <0.1 0.8 0.5 0.1

H ND ND ND ND <0.1 0.1

| 0.6 0.7 0.7 1.0 ND ND

V 1.8# <0.1# 2.8% <0.1# ND ND

X 0.9# 0.9# 4.7% 3.7% ND ND

Y 1.0 0.5 1.5 0.7 ND ND
ND
# HPLC TLC

[ind-14C] [tri-14C]
Thompson 100 g ai/ha 10 3
7 14 14
[ind-14C] [tri-14C]
0.460 0.971 mg/kg 14
0.289 0.537 mg/kg 14

89.1%TRR 92.8 %TRR
5.7%TRR 8.2%TRR

1.5%TRR 2.7%TRR

14
83.4%TRR 84.3%TRR B C D E G H I
J M R 10%TRR
14 6.08 9.19 mg/kg
[ind-14C] [tri-14C]
58.3%TRR 52.1%TRR
3.0%TRR
[tri-14C] 0.0001
mg/kg

[ind-14C]

21



[ind-14C] [tri-14C]
Maris piper 100 g ai/ha 7
5 7 14
[ind-14C]
6.03 mg/kg 14 3.11 mg/kg 14
72.3%TRR 9.9%TRR
17.8%TRR 14
74.9%TRR 2.33 mg/kg B
C DEFGMHJ M 10%TRR
[tri-14C]
8.48 mg/kg 14 6.04 mg/kg
14 77.0%TRR 14.7%TRR
8.3%TRR 14
77.8%TRR 4.70 mg/kg
B C D G H | 10%TRR
14
6.4%TRR 4 6
[ind-14C] [tri-14C]
0.005 0.008 0.013 0.022 mg/kg [ind-14C]
[tri-14C]
14 82.2%TRR
60.1%TRR 4
24.9%TRR 0.005 mg/kg 3.1%TRR
6
[ind-14C] [tri-14C]
120 g ai/ha 7 3
Moneymaker 3 7 7

22



[ind-14C] [tri-14C]

0.300 0.302 mg/kg 7
0.241 0.182 mg/kg 7
91.5%TRR 92.0%TRR 6.0%TRR 6.6%TRR
1.4%TRR 2.5%TRR
7
91.3%TRR 91.9%TRR B C D F G
H I L M 10%TRR
7 [ind-14C]
[tri-14C] 5.58 5.91 mg/kg
85.3%TRR 88.1%TRR 8.1%TRR
8.9%TRR 3.8%TRR 5.8%TRR
86.3% TRR 90.1%TRR
B G I M 10%TRR
7
[ind-14C] [tri-14C]
6,960 g ai/ha 15 105
126
12
13
1.1%TAR
[tri-14C] [ind-14C]
0.7%TRR 7.7%TRR 0.009 0.058 mg/kg
S 34.8%TRR 0.437 mg/kg
10%TRR

60.5%TRR 65.9%TRR 0.029 0.030 mg/kg
83

23



12

[ind-14C] %TAR 0.08 0.93 0.02 0.01 0.89
mg/kg 0.750 0.011 0.002 0.003 0.044
[tri-14C] %TAR 0.12 1.05 0.10 0.04 0.93
mg/kg 1.26 0.015 0.010 0.013 0.049
13
[ind-14C] [tri-14C]
%TRR mg/kg %TRR mg/kg
77.0 0.577 92.6 1.16
59.5 0.446 475 0.597
7.7 0.058 0.7 0.009
Q 7.1 0.089
R 7.8 0.098
51.8 0.388 31.9 0.401
17.5 0.131 45.1 0.567
S 34.8 0.437
10.3 0.129
23.0 0.172 7.4 0.093
/
4 5cm 6 cm
20 [ind-14C]
[tri-14C] 100 g ai/ha
20
120
66.4%TAR 72.8%TAR 120
8.2%TAR 17.1%TAR 22.8%TAR
30.8%TAR 120 74.9%TAR 85.1%TAR
4.1%TAR 6.5%TAR 120 17.1%TAR
29.2%TAR 1.3%TAR

24



81.6%TAR 90.9%TAR 120 10.7%TAR

43.8%TAR 7 14
D Aa D [tri-14C]
14 21.4%TAR 120 3.3%TAR
18.6%TAR Aa
120 13.6%TAR 38.9%TAR
D 14 84
14 D
6 45 40
D 29 113 58
7 114* 80
D 84*
7 cm 2 cm
25 21 [ind-14C]
[tri-14C] 7 mg/kg 25
58
86.5%TAR 91.3%TAR 58
1.4%TAR 1.6%TAR
3 88.7%TAR 93.3%TAR 58 78.5%TAR 80.1%TAR
3 2.0%TAR 2.4%TAR
58 10.2%TAR 10.7%TAR
58 30.4%TAR
31.2%TAR D Aa
D 28 27.6%TAR 31.9%TAR 58
17.8%TAR 20.5%TAR Aa 58
23.0%TAR 26.3%TAR
36.2 85
0.33 75% 25
2 15
[ind-14C] [tri-14C] 0.5 mg/kg

25



365

949 TAR 975

TAR 365 1.8%TAR D 31
33.3%TAR 365 10.9%TAR 14.2%TAR E
273 5.7%TAR 365 47%TAR 5.0%TAR
K 365 7.7%TAR 8.20%TAR

B F G H | 5%TAR
4 1.2%TAR

365 14CO; [ind-14C] [tri-14C]

3.4%TAR 0.6%TAR

365 [ind-14C] 69.4%TAR [tri-14C]
54.8%TAR
17 D 34
D
8 84
59 24.9%
[ind-14C] [tri-14C]
500 g ai/ha
425 W/mz2 290 800 nm 25+ 2 15
[ind-14C] [tri-14C]
93.9%TAR 0.505 mg/kg
93.8%TAR 0.505 mg/kg D 15
30.7%TAR 35.9%TAR
B E G I Q B E G
I K 2 10%TAR
G |
12.5 10.9
D

26



15 1.2%TAR 2.0%TAR 14CO2

9
59
60% [ind-14C]
[tri-14C] 6,940 g ai/ha
25+ 2 425 W/m?2
14
14
57.9%TAR D 14

BEJQS T
0.1%TAR 1.0%TAR 4.7%TAR 9.0%TAR 5.1%TAR

19.6
86
5
Freundlich Kads 147 378
Kads,. 8,160 44,200 Freundlich K des
Kdes,c 9,800 54,900
5
D
4
D
Freundlich Kads 255 108
Kads,. 821 11,400 Freundlich Kdes
Kdes,. 922 15,300
11
[ind-14C] [tri-14C] 50

27

300 800 nm
57.4%TAR
12.6%TAR
0.6%TAR

84.2

166 677

10

29.5 159

mg/L pH



4 pH 7 pH 9 25

30 pH 9 20
pH4 7 9 72.6%TAR
75.3%TAR 69.9%TAR 75.0%TAR 59%TAR 6.9%TAR
pH4 7 9 78.5
76.5 5.0
pH 4 7 D 10%TAR pH 9
D L Q 10%TAR
pH 4 7 D
pH 7 9 D
L Q
pH 9 L Q D
pH 4 7
12
[ind-14C] [tri-14C] 50 mg/L pH 4
25+ 2 425 W/m?2
290 800 nm 48
48
10%TAR M O P U Q
M 48 52.2%TAR O
48 19.6%TAR P 6 21.3%TAR
48 2.8%TAR U 6
26.8%TAR 48 3.7%TAR Q 48
67.1%TAR I J L S T
6 14C0O, 48
[ind-14C] 45%TAR [tri-14C] 0.4%TAR
/
I J 2
L /
P
M O
U Q S T

28



14CO2

P U 6.1 14.1
14.6 26.2
60.6 62.8 13
[ind-14C] [tri-14C] 50 mg/L
pH 7.6 25+ 2
425 W/m? 290 800nm 48
48
10%TAR M Q S T
M 24 51.7%TAR 48
44.0%TAR Q 9 22.8%TAR 48
13.3%TAR S 48 50.6%TAR
T 24 15.2%TAR 48
12.8%TAR D1JLN R
3 1CO, 48 [ind-14C]
2.9%TAR [tri-14C] 0.1%TAR
DI L Q S 6%TAR
L Q /
| J
D L 15
M M N
Q R S
T 14CO;
M Q T 4.7 103
52.3 97.8
20.2 442 225 420 14
D
Aa S T

29



15 15 98 99
15
D
0.27 32.6 146
mg/kg? 78.0 210
7.3 23.4
mé/lfgn 11 61
26 113
28.2 43.8
300¢ 24.5 32.6
ai/ha? 7 26
31 88
7,500 g 44.0 63.3
ai/ha? 37.6 45.1
D Aa S T
7,000 g 21.1 23.9
ai/ha? 44.6 82.4
D 2 17.7% 3 50%
3
7 22.5 mg/kg 16
74 82 93 98 100
3
16 4
16
16 ) (65 )
( 55.1kg) ( 16.5kg) ( 58.5kg) ( 56.1kg)
mg/ 1) 751 324 811 946

30




17

17
17
(mg/kg )
/ mg/k
( ) | (mokg ) | (M9
0 200 600
_ SD 5 | 2,000 2,000
(Irwin ) ( )
0 200 600
3* | 2,000 2,000
( )
* 0 200 mg/kg 1
600 2,000 mg/kg
18 18 20
18
LDso (mg/kg )
SD 5 5000 >5,000
SD . >5.000 >5,000
LCso (mg/L)
SD /
5 >2.85 >2.85
D
19 21 22

31




19

LDso (mg/kg )
. 300 mg/kg
D Wistar 50 300
3 6
2
G SD >2,000 !
6
SD 10 0 20 200 2,000
mg/kg
2,000 mg/kg
7%
2,000 mg/kg 7%
200 mg/kg
2,000 mg/kg 87
NZW
23 24
Hartley Maximization
25
90
Wistar 10 0 2,000 6,300
20,000 ppm 20 90
20 90
2,000 ppm 6,300 ppm 20,000 ppm
171 525 1,720
(mg/kg /) 187 587 1,880
21
20,000 ppm

32




Hb MCHC

WBC Lym
AIG
20,000 ppm 2,000 ppm
6,300 20,000 ppm 3
6,300 ppm 20,000 ppm
2,000 ppm 171
mg/kg / 6,300 ppm 587 mg/kg /
26
21 90
20,000 ppm PLT
ALP AST GGT Ure
PLT
TP TG
Ure
/
/ a
6,300 ppm 6,300 ppm
2,000 ppm
90
4 0 100 300
1,000 mg/kg / 90
22
6 T.Bil

33




RBC 13
1,000 mg/kg / 6
13
1,000 mg/kg /
300 mg/kg /
28
22 90
1,000 mg/kg / a 0 4 a 0 4
a 1 4 4
ALP
300 mg/kg /
90
SD 10 0 300 3,000 10,000
ppm 23 90
23 90
300 ppm 3,000 ppm 10,000 ppm
22.9 246 860
mg/kg / 29.0 313 1,130
3,000 ppm
300 ppm 22.9 mg/kg / 29.0 mg/kg
/ 88
21
SD 10 0 100 300 1,000
mg/kg / 1 1 6 21
24

34




1,000 mg/kg / 300 mg/kg

1,000 mg/kg /

300 mg/kg / 1,000 mg/kg /
29
24 21
1,000 mg/kg / a 1,000 mg/kg /
300 mg/kg /
1
4 0 10 100
300 1,000 mg/kg / 1
25
1,000 mg/kg / 300
mg/kg /
100 mg/kg / 1,000 mg/kg /
0 4 100 mg/kg / 0 13

TP Alb

100 mg/kg /
300 mg/kg /
100 mg/kg /

35



300 mg/kg /

100 mg/kg /

10 mg/kg /
30
25 1
1,000 mg/kg / a TP Alb
TP Alb
300 mg/kg / 1 4 b
a 2
100 mg/kg / 0 4 0 13
10 mg/kg /
b 300 mg/kg /
2 /
Wistar 50
20 0 200 2,000 10,000
20,000 ppm 26 2 /
26 2 /
(mg/kg /)
200 ppm 2,000 ppm 10,000 ppm 20,000 ppm
11.1 112 568 1,160
1 52 14.3 147 753 1,500
96.0 496 1,010
1 104 129 697 1,440
27
28
13 10,000 ppm
20,000 ppm

Ure Cre Glu T.Chol

36

TG




20,000 ppm

10,000 ppm
20,000 ppm
20,000 ppm 2
ppm
2,000 ppm
11.1 mg/kg / 14.3 mg/kg
ppm
32
[14.(D)]
[14.(2)]

37

12

10,000 ppm

51

10,000

200 ppm
10,000



27-1 2

20,000 ppm

10,000 ppm

pH
GGT

26

2,000 ppm

pH
GGT

52

200 ppm

a

b 10,000 ppm
C

d 2,000 ppm
2,000 ppm

@

38




27-2 1

20,000 ppm a
a /
10,000 ppm a a a
a pH
/ GGT 26
a
b
2,000 ppm a
pH
C

200 ppm

b 10,000 ppm

¢ 2,000 ppm

28
(ppm) 0 2000 | 10,000 | 20,000 0 2000 | 10,000 | 20,000
50 50 50 50 50 50 50 50
0 2 )% 12y 0 1 16Y 10Y
0 0 1 1 0 0 8y 18Y
0 2 10Y 13Y 0 1 24Y 28Y
0 0 1 0 0 0 2 1
0 0 0 0 0 0 0 0
0 0 1 0 0 0 2 1
0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 2
0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1
Fisher Y p<0.01
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18

ICR 50 0 100 800 4,000
8,000 ppm 29 18
29 18
100 ppm 800 ppm 4,000 ppm 8,000 ppm
11.6 97.8 494 1,040
(mg/kg /) 13.5 121 594 1,260
30 31
800 ppm
800 ppm
800 ppm
100 ppm 11.6 mg/kg /
13.5 mg/kg / 31
[14.(D]
30 18
8,000 ppm a a
4,000 ppm b
d
800 ppm d d
100 ppm
b 4,000 ppm
¢ 800 ppm
d 4,000 ppm

40




31

(ppm) 0 100 800 4,000 8,000
50 50 50 50 50
78 7 11 12 20Y 17
1 1 51 3 1
8 12 171 23Y 18Y
/ 0.22 0.34 0.50 0.80 0.60
Fisher 1t p<0.05 Y p<0.01
2
Wistar 28 P 24 F1
0 120 600 3,000 15,000 ppm 32
2
32 2
120 ppm 600 ppm 3,000 ppm | 15,000 ppm
P 9.8 48.5 240 1,200
10.5 53.0 261 1,290
mg/kg / E 11.7 59.0 307 1,690
! 13.0 64.6 338 1,810
33
15,000 ppm F1
2 F2 Fl
15,000 ppm F1
F1
3,000 ppm
Fi F2
P
F1 3,000 ppm
3,000 ppm
600 ppm P 48.5 mg/kg

41




/ P 53.0 mg/kg / F1 59.0 mg/kg F1 64.6 mg/kg
/ 3,000 ppm

15,000 ppm P 1,200 mg/kg /
F1 1,690 mg/kg 600 ppm P 53.0 mg/kg /
F1 64.6 mg/kg / 33

[14.(3)] [14.(4)]

3 2

15,000
ppm

3,000 ppm

600 ppm

15,000
ppm

42




3,000 ppm

600
ppm
b
¢ 3,000 ppm
Wistar 6 19 0 100
300 1,000 mg/kg 0.5%MC
1,000
mg/kg / 2 12
0% 3.5%
1,000 mg/kg /
34
[12.(2)] 1,000 mg/kg /
Wistar
20 6 19

0 1,500 mg/kg /

0.5%MC

1,500 mg/kg /

43




1,500 mg/kg /

3.4
3.31 3.95 3.31 3.97
1,500
mg/kg /
[12.(2)]
35
NZW 24 6 28 0 30 100
300 mg/kg / 0.5%MC
300 mg/kg / 6 8
6 28 100 mg/kg /
6 29
6 7 12 13
100 mg/kg /
30 mg/kg / 300 mg/kg /
36
in vitro
in vivo DNA uUDS

34
44



37

41 54 57 68 69

34
in Salmonella typhimurium 5 5,000 mg/ +/-S9
vitro TA98 TA100 TA1535
TA1537
Escherichia coli
WP2uvrA
25 20mg/mL -S9
L5178Y 5 70mg/mL +S9
5.04 123 mg/mL -S9
73.4 240 mg/mL +S9
in uDS Fischer 400 2,000 mg/kg
vivo 3
Wistar 500 2,000 mg/kg
4
ICR 500 2,000 mg/kg
4
Wistar 20,000 ppm
5
ICR 8,000 ppm
5
Wistar 500 2,000 mg/kg
4
ICR 500 1,000 2,000
7 mg/kg
Fischer 500 2,000 mg/kg
4
+/-S9

35

45

42 45




35

46

in S. typhimurium 0.064 5,000 mg/
vitro TA98 TA100 TA1535 +/-S9
TA1537

D E. coli  WP2 uvrA

n ICR 53.0 105 210

vivo 6 mg/kg /

2

n S. typhimurium 50 5,000 mg/

vitro TA98 TA100 TA1535 +/-S9
G TA1537

E. coli  WP2 uvrA

in ICR 2,000 mg/kg

vivo 7
+/-S9

2 / [11.(2)]
18 [11.(3)]
14.(2)
13.
13.
ROS
2,000 ppm 96.0 mg/kg / 129 mg/kg
/ 100 ppm 11.6 mg/kg / 42 45
DEN 2,000 mg/kg 1
Fischer 20 DEN 10 6
0 200 2,000 20,000 ppm 36
DEN

PB 6 500 ppm




36

200 ppm 2,000 ppm 20,000 ppm 20,000 ppm
DEN DEN DEN
(mg/kg /) 12.0 120 1,450 1,800
20,000 ppm DEN 20,000 ppm
2,000 ppm DEN
20,000 ppm 200 ppm
GST-P 2,000 ppm DEN
DEN 20,000 ppm GST-P
GST-P
2,000 ppm 120 mg/kg /
200 ppm 12.0 mg/kg /
46
Wistar 5 4
7 0 200 20,000 ppm 37
PB 7
50 mg/kg /
37 ( )
200 ppm 20,000 ppm
21.1 1,950
(mg/kg /) 20.6 2,080
20,000 ppm 3 7 3
20,000 ppm PB
PROD 13 15
EROD MFCOD T-OH

200 ppm

47




20,000 ppm 1,950 mg/kg / 2,080 mg/kg
/ PB
200 ppm 21.1 mg/kg / 20.6 mg/kg /
a7
ICR 5 4
7 0 100 8,000 ppm 38
PB 7
50 mg/kg /
38
100 ppm 8,000 ppm
13.4 1,080
(mg/kg /) 16.9 1,310
8,000 ppm
3
8,000 ppm PB
PROD 16 1.9
EROD T-OH
EROD PROD T-OH
8,000 ppm 1,080 mg/kg / 1,310 mg/kg
/ PB
100 ppm 13.4 mg/kg / 16.9 mg/kg /
48
DNA (RDS)
Wistar ICR
24 39 48 7
03 7 BrdU RDS
PB 50 mg/kg
7 50 mg/kg /
39
1,000 mg/kg 2,000 ppm
8,000 ppm RDS

48



49 51

39 RDS
/ mg/kg mg/kg
Wistar |0 1,000 2,000 2,000 mg/kg RDS
4
1,000 mg/kg
RDS
Wistar 0 200 2,000 10,000 ppm RDS
10,000 ppm 3 3
4 0 14.6 136
572 2,000 ppm
0 16.6 150 10,000 ppm 14.6
656 3 200 ppm
10,000 ppm 16.6
2,000 ppm 200 ppm
7
2,000 ppm
3 RDS
ICR 0 100 8,000 8,000 ppm RDS
ppm 3
4 0 15.3 1,020 15.3
0 16.6 1,230/ 8,000 ppm 100 ppm
7 RDS 16.6
100 ppm
8-hydroxydeoxyguanosine (8-0HdG) ROS
Wistar 3 7 0 10,000 ppm
8-OHdG
8-OHdG PB 7
500 1,500 ppm RDS
[14.(1) ] 8,000 ppm
Wistar 5 ICR 5
7 0 10,000 /8,000 ppm
DNA 8-OHdG ROS
40
8-OHdG 8-OHdG

49



ROS

52
40
/ (mgkg )
Wistar 0 10,000 ppm 8-OHdG 10,000 ppm
0 1,010 8-OHdG
3
ICR 0 8,000 ppm 8-OHdG 8,000 ppm
0 1,020 8-OHdG
4 0 1,230
Wistar 0 10,000 ppm 8-OHdG 8-OHdG
0 1,240 HPLC/ECD
° 0 1050 ROS ROS
ICR 0 10,000 ppm 8-OHdG 8-OHdG
0 1,423 HPLC/ECD
5 0 1,570 ROS ROS
GST-P
PB
RDS
8-OHdG
8-OHdG ROS
[13.]
2 / [11.(2)]
10,000 ppm
2,000 ppm

50




61

52

2 [12.(1)] 3,000 ppm
15,000 ppm Fi1

[12.(3)]

41

F1

51

58



41

/ mg/kg / mg/kg /
Wistar 0 600 20,000 ppm | 20,000 ppm
0 47.7 1,510
8 0 54.0 1,760
47.7 54.0
Wistar 0 60 300 1,500 1,500 mg/kg /
6 RDS
300
Wistar 0 300 1,500
1,500
6
Wistar 0 1,500
202
1,500
[12.(3)] 1,500 mg/kg / 10
2 [12.(D)] 15,000 ppm F1
F1 Wistar
4 0 21 0 15,000 ppm
42
1 7 1 6
4 C-2
T-1
ciC T/C CIT
T/T 5
43
T-1 T-2

52




T-1 7
21 40 44
CIT T/IT 7
21
CIT T/IT
75
42
mg/k /
ppm g/Kg
C-1 0 4
C-2 0 4
T-1 15,000 914 1,420 4
T-2 15,000 1,300 4
* 10 mg/kg 3
14 Busulphan 10 mg/kg
43
(ppm)

C/IC 0 0 4

T/C 15,000 0 4

CIT 0 15,000 4

TIT 15,000 15,000 4

* 10 mg/kg 0 3

53




44 21 40
c/C
T/C
CIT ! 7 1 !
TIT | 7 1 !
! 14 ! !
1 ! ()
2 [12.(D] 15,000 ppm F1
Fi
Wistar 7 45
0 21 21 40 0
15,000 ppm
1 7 1 6 1 4
C/C
50% C/R50 33% C/R33
T/C T/T
R/C 50% R/R50 33%
R/R33 46
2 3 1
5 12
21 0
6 21 21
6 0 21
21 1
5 12
0 21 5
0
4
21 40 R/R50 25
31

C/R50 C/R33 R/C R/R50

54

R/R33




T/IC T C/R50
T R/R33 1
R/R50
C/R50 C/R33 R/R33 TIT
R/C
C/IR50 C/R33  TIT
R/R33 2
C/R50 R/R33
40
T/T
0 21
2 0 21
TIC
0 40 TIT
0 40 R/R33
21 40  C/R33 C/R50
2 76
45 21
ma/k /
(ppm) =
0 7
15,000 892 2,290 7
0 7
46 21 40
(ppm)
/ /
C/C 0 0 6
C/R50 0 0 50% 6
C/R33 0 0 33% 6
T/C 15,000 0 6
T/T 15,000 15,000 6
R/C 0 0 6
R/R50 0 0 50% 6
R/R33 0 0 33% 6
T R R50 R33 50 33%

55




47 21 40

c/C
C/R50 1 ! ! ! ! 1 1
C/R33 ! ! (Y 12 1 !
T/IC ! 1
TT ! ! ! 12 1
R/IC ! ! (+)
R/R50 !
R/R33 2 ! ! ! 12 1 !
! )
1) 2)
1 1
2 [12.(D)] 15,000 ppm F1
F1
Wistar 7 0 21
6 21 40 0 1,500 mg/kg
/ 0.5%MC 0 1 10
Cc/C
T/C
T/T 3 6
48
48
21 40
mg/kg /
mag/kg /
0 7 C/C 0 0 6
1,500 7 T/C 1,500 0 6
TIT 1,500 1,500 6
6

56



21 40
32 TIT
TIT

77

57

17

21 T/C 22
40 C/C

40



14C
49.4% 49.8%

48
14C
10%TRR
22.5 mg/kg
90
2
2 /
49

58

4.74% 4.92%

40%TAR

2,000 mg/kg

18



50

10 mg/kg
100 0.1 mg/kg
10
90
90
ARfD
ARTD
ADI
ADI
ARTD

ADI
200 mg/kg
90
525 mg/kg
860 mg/kg /
500 mg/kg

0.1 mg/kg /

10 mg/kg /
100

59

90



49

1)

mg/kg / (mg/kg /) | (mg/kg /)
90 0 2,000 6,300 171 525
20,000 ppm 587 1,880
0 171 525 1,720
0 187 587 1,880
90 0 300 3,000 10,000 22.9 246
ppm 29.0 313
0 22.9 246 860
0 29.0 313 1,130
2 0 2002 2,000 111 96.0
10,000 20,000 ppm 14.3 129
0 11.1 112 568
1,160
0 14.3 147 753
1,500
0 96.0 496 1,010
0 129 697 1,440
2 0 120 600 3,000
15,000 ppm
P 0 9.8 485 P 48.5 P 240
240 1,200 P 53.0 P 261
P 0 105 530 |F: 59.0 F1 307
261 1,290 F1 64.6 F1 338
F1 0 11.7 59.0
307 1,690
F1 0 130 646 |P 1,200 P
338 1,810 P 53.0 P 261
F1 1,690 F1
F1 64.6 F1 338
0 100 300 1,000 1,000
1,000
0 1,500 1,500
1,500
18 0 100 800 4,000 11.6 97.8
8,000 ppm 13.5 121

60




1)
mg/kg / (mg/kg /) | (mg/kg /)
0 116 97.8
494 1,040
0 13.5 121 594
1,260
90 0 100 300 1,000 300 1,000
300 1,000
1 0 10 100 300 1,000 10 100
10 100
0 30 100 300 30 100
300
1
2 200 ppm

61




50

(mg/kg Y
mg/kg /) (mg/kg mg/kg /)
0 20 200 2,000 200
0 2,000 6,300 20,000 1,720
90 ppm 1,880
0 171 525 1,720
0 187 587 1,880
90 0 300 3,000 10,000 860
ppm 1,130
0 229 246 860
0 29.0 313 1,130
525 8602
90
90
ARID (500 mg/kg )

1)
2)

62




1 /
5 3-(3- 6- 2- 1-
)-N,\- -1,2,4- 1-
c 3(3 6- 5. 2 1-
)-N, \- 1,2,4- 1

3- 6- 2 1-(1H-1,2,4- 3-
° )

3- -6- -2- -1-(1H-1,2,4- -3-
= )

3- -6- -5- -2- -1-(1H-1,2,4-
F

-3- )

2-[(1-N,\- 1,2,4- 3 )

G
-4-
N 2-[(1H1,2,4- 3 ) 1-4-
| 3-(6- 2- 2 3- 1-
)-N, - -1,2,4- 1-
] 3-(LH1,.2,4- 3- )-6- 2-
B 3- 6- 2- 11 1,2,4- 3
)

L 3 6- 2
M 2- -4
N 2- 4
0 2- 4 i
P 2,2 (6- 2 3 )
Q 1-(V, - )-1,2,4- 3
R 1-(N, \- )-1,2,4-
s 1H-1,2,4- 3
T 1H-1,2,4-
U 5-( N, \- )-1H-1,2,4-

3-(3- 6- 2- 1-
Y, )-N, N- 1,2,4- 1- Yol

3(3 6- 5. 2 1-
w )-N,\- 1,2,4- 1- o)

6-(3-(3- 6- 2- 1- )-1,2,4-
X 1o )-345- . 2H- 2-
y 3- 6 2- 1-(1H1,2,4- 3

) ,O-




Aa

-2-

-1-(1H-1,2,4-

64




AlG

ai

Alb

ALP

AST

AUC

BrdU

Cmax

Cre

DEN

EROD

GGT

Glu

GST-P

Hb

HPLC

HPLC/ECD

HPLC/UV

uv

LCso

LDso

Lym

MC

MCHC

MFCOD

8-OHdG

2'-

PB

PHI

PLT

PROD

RBC

RDS

DNA

ROS

T2

TAR

T.Bil

T.Chol

TG

65




TLC

Tmax

T-OH

6b-

TP

TRR

ubDS

DNA

Ure

WBC

66




(mg/kg)

E (g ai/ha) () F()H)I
[ 1 161 <0.01 <0.01 <0.01 | <0.01
( 1 135 <0.01 <0.01 <0.01 | <0.01
2009 0.025 g ai/
[ WDG 1 161 <0.01 <0.01 <0.01 | <0.01
( 1 135 <0.01 <0.01 <0.01 | <0.01
2009
3 3a 0.10 0.10 0.08 0.08
266 SC 3 7 0.08 0.08 0.05 0.05
[ 3 14 0.03 0.03 0.02 0.02
( 3 3a 0.05 0.05 0.05 0.04
2004 133 SC 3 7 0.01 0.01 0.01 0.01
3 14 0.02 0.02 <0.01 | <0.01
1 149 <0.01 <0.01
[ 5 g ai/kg SC
(2009 1 115 <0.01 <0.01
3 7 0.02 0.02 0.02 0.02
[ 3 14 <0.01 <0.01 0.01 0.01
266 SC
( 3 7 0.03 0.03 0.02 0.02
2005 3 14 0.02 0.02 0.02 0.02
_ 1 116 <0.01 | <0.01
[ 2.5 g ai/kg
( SC 1 115 <0.01 | <0.01
2010
4 3a <0.01 <0.01 <0.01 | <0.01
133 SC 4 7 <0.01 <0.01 <0.01 | <0.01
[ 4 14 <0.01 <0.01 <0.01 | <0.01
( 4 3a <0.01 <0.01 <0.01 | <0.01
2003 221 SC 4 7 <0.01 <0.01 <0.01 | <0.01
4 14 <0.01 <0.01 <0.01 | <0.01
4 3a <0.01 <0.01 <0.01 | <0.01
4 7 <0.01 <0.01 <0.01 | <0.01
[ 4 14 <0.01 <0.01 <0.01 | <0.01
88.5SC
( 4 3a <0.01 <0.01 <0.01 | <0.01
2005 4 7 <001 | <001 | <001 | <0.01
4 14 <0.01 <0.01 <0.01 | <0.01
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(mg/kg)

[ _ PHI
(g ai/ha)
( () ()
5 3a <0.01 <0.01 <0.01 <0.01
1,950 WDG 5 7 <0.01 <0.01 <0.01 <0.01
[ ’ . 5 14 <0.01 <0.01 <0.01 <0.01
( 177 SC 5 3a <0.01 <0.01 <0.01 <0.01
2008 5 7 <0.01 <0.01 <0.01 <0.01
5 14 <0.01 <0.01 <0.01 <0.01
5 3a <0.01 <0.01 <0.01 <0.01
1,250 WDG 5 7 <0.01 <0.01 <0.01 <0.01
[ ' N 5 14 <0.01 <0.01 <0.01 <0.01
a < < < <
( 88.5 SC 5 3 0.01 0.01 0.01 0.01
2008 5 7 <0.01 <0.01 <0.01 <0.01
5 14 <0.01 <0.01 <0.01 <0.01
60 g ai/m2 22 154 0.23 0.22
E SC + 2,500
2a 133 0.57 0.56
2012 WDG
1 140 <0.01 <0.01
1 147 <0.01 <0.01
1 154 <0.01 <0.01
[ 1 139 <0.01 <0.01
( 2,500 WDG 1 146 <0.01 <0.01
1 153 <0.01 <0.01
2015
1 138 <0.01 <0.01
1 145 <0.01 <0.01
1 152 <0.01 <0.01
4 21a 0.10 0.10 0.11 0.10
4 28a 0.19 0.18 0.11 0.10
[ 15 g ai/m? 4 42 0.07 0.07 0.08 0.08
( 500 WDG 4 21a 0.14 0.14 0.28 0.28
2007 4 284 0.15 0.14 044 | 0.42
4 42 0.17 0.16 0.21 0.20
. 1 210 <0.01 <0.01
[ 10 g ai/kg
( SC 1 208 <0.01 <0.01
2009 ' '
4 7 <0.01 <0.01 <0.01 <0.01
E 266 SC 4 14 <0.01 <0.01 <0.01 <0.01
2006 4 21 <0.01 <0.01 <0.01 <0.01
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(mg/kg)

[ _ PHI
(g ai/ha)
( ()| )
4 7 0.03 0.03 0.06 0.06
4 14 0.02 0.02 0.02 0.02
4 21 0.01 0.01 0.02 0.02
4 7 14.4 13.8 16.5 15.8
4 14 10.4 10.2 9.82 9.74
[ 4 21 4.54 4.54 2.57 2.56
266 SC
( 4 7 17.7 17.6 16.8 16.4
2006 4 14 11.4 11.4 9.67 9.43
4 21 6.21 6.14 5.97 5.94
1,500 WDG 4 3 0.03 0.03 0.03 0.03
+8.85 11.8 4 7 0.04 0.04 0.03 0.02
[ sC 4 14 0.02 0.02 0.02 0.02
( 1500 WDG 4 3 0.16 0.16 0.08 0.08
2009 1118 SC 4 7 0.07 0.07 0.11 0.10
' 4 14 0.07 0.07 0.06 0.06
1,500 WDG
. 4 3 21.0 20.8 20.9 20.2
885 118 4 7 15.3 15.2 18.9 18.2
[ ' ' 4 14 15.2 15.2 14.1 14.0
( sC
2009 1,500 WDG 4 3 12.0 11.5 10.4 10.2
+ 4 7 6.07 5.95 6.01 5.80
11.8 SC 4 14 4.88 4.78 2.96 2.91
1.25 g ai/ 6 7 0.99 0.98 2.69 2.68
WDG 6 14 0.78 0.78 0.72 0.70
[ 6 21 0.53 0.53 0.38 0.37
( 1,500 D 6 7 3.34 3.30 4.40 4.30
2007 + 6 14 2.12 2.08 1.71 1.68
266 SC 6 21 0.96 0.94 0.96 0.96
1.25gai/ 6 7 3.92 3.87 5.34 5.23
WDG
1.000D 6 14 1.87 1.78 1.43 1.42
192 236 6 21 0.80 0.80 0.86 0.85
[ sc : : : :
( 1.25gail 6 7 0.58 0.58 052 | 051
2010 WDG
1,000D 6 14 0.51 0.51 0.47 0.47
192 248
6 21 0.25 0.24 0.17 0.17
sc
1 63 <0.01 | <0.01 | <0.01 | <0.01
1,500 D
[ 1 66 <0.01 | <0.01 | <0.01 | <0.01
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(mg/kg)

[ . PHI
(g ai/ha)
( () ()
( 1,500 D 5 7 0.33 0.32 0.48 0.48
2006
133 266 5 14 <0.01 <0.01 0.02 0.02
sC 5 21 <0.01 <0.01 <0.01 | <0.01
1,500 D 5 7 0.21 0.20 0.21 0.20
5 14 0.19 0.19 0.18 0.18
266 SC 5 21 0.09 0.09 <0.01 | <0.01
1.25 g ai 6 7 1.49 1.48 1.34 1.31
WDG
1500 D 6 14 0.54 0.54 0.66 0.66
: +266 SC 6 21 0.10 0.10 0.04 0.04
( 1.25gai/ 6 7 0.24 0.24 0.29 0.28
WDG
2007
1,500 D 6 14 0.01 0.01 0.02 0.02
+70.8 266
6 21 <0.01 <0.01 <0.01 | <0.01
SC
1,000 D 6 7 0.05 0.05 0.19 0.18
+1,500 D 6 14 <0.01 <0.01 0.06 0.06
[ +221 5C 6 21 <0.01 | <001 | 007 | 007
( 1,000 D 6 7 0.02 0.02 0.02 | 0.02
2010 +1,500 D 6 14 <001 | <001 | <001 | <0.01
+177 5C 6 21 <0.01 <0.01 <0.01 | <0.01
1.25 g ai/ 6 7 0.05 0.05 0.39 0.39
WDG 6 14 <001 | <001 0.05 0.05
1,000 D
[ 4252 SC 6 21 <0.01 <0.01 0.01 0.01
( 1.25 g ai/ 6 7 0.05 0.05 0.45 0.44
2010 WDG 6 14 0.19 0.19 0.19 0.18
1,000 D
+177SC 6 21 <0.01 <0.01 0.02 0.02
3 3 8.65 8.62 8.79 8.68
133 SC 3 7 6.99 6.94 8.28 8.22
[ 3 14 1.03 1.02 1.00 0.98
( 3 3 5.69 5.64 6.81 6.72
2007
177 SC 3 7 1.90 1.88 6.68 6.60
3 14 0.90 0.88 2.00 1.95
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(mg/kg)

[ _ PHI
(g ai/ha)
( () ()
4 3 3.68 3.66 469 | 4.69
4 7 2.45 2.43 2.70 258
[ 1,000 g ai/ 4 10 0.85 0.85 1.26 1.22
D
( +177 SC 3 3 5.69 5.64 6.81 6.72
2010 3 7 1.90 1.88 6.68 6.60
3 14 0.90 0.88 2.00 1.95
5 8.20 8.20
1.25gai/ 5 3.79 3.62
[ WDG 5 14 0.85 0.83
( +1,500 D
147 150 5 3 8.81 8.68
2013 sC 5 6.57 6.46
5 10 5.83 5.54
4 3 6.12 5.99 5.50 5.50
1,000D 4 7 2.54 254 3.20 3.11
+160 SC
4 14 2.61 2.59 2.45 2.39
4 3 3.67 3.66 271 | 262
2010 1,000D 4 7 2.83 2.82 286 | 2.86
+177 SC
4 14 1.36 1.34 1,59 158
5 4.56 4.46
1.25gai/ 5 1.86 1.84
WDG 5 10 151 1.48
+1.500 D
+140 152 5 5.55 5.52
2013 sc 5 4.12 4.00
5 10 3.90 3.84
6 6a 0.57 0.56 052 | 050
1,500 D 6 14 0.21 0.20 013 | 013
[ +1.25 g ail 6 21 0.03 0.03 006 | 0.06
( 192 6 7 0.03 0.03 002 | 002
2009 252 SC 6 14 0.02 0.02 001 | 001
6 21 <001 | <001 | <001 | <0.01
1,000 D+ 6 7 029 | 028
1.25 g ail
E 6 14 007 | 007
209 260
2011 sc 6 21 <001 | <0.01
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(mg/kg)

[ _ PHI
(g ai/ha)
( () ()
1,000 D+ 6 7 028 | 028
1.25g ai/
6 14 004 | 0.04
133 240
sc 6 21 <001 | <0.01
E 1,500 D 1 68 <0.01 | <001 | <001 | <001
2006
E 1,500 D 1 76 <001 | <001 | <001 | <001
2007
[ 1500 D 5 7 0.85 0.84 090 | 0.90
( 5 14 0.27 0.26 030 | 030
2006 266 SC 5 21 0.06 0.06 005 | 005
5 7 0.42 0.42 099 | 0098
: 1,500 D
( 5 14 0.28 0.28 034 | 032
266 SC
2007 5 21 0.03 0.03 004 | 004
1.25 g ail 6 7 0.39 0.38 048 | 0.46
WDG 6 14 0.06 0.06 007 | 007
[ 6 21 0.03 0.03 002 | 0.02
( 1,500 D 6 7 0.22 0.22 031 | 029
2007 + 6 14 <001 | <001 | o002 0.02
266 SC 6 21 <0.01 <0.01 <0.01 <0.01
1.25 g ail 6 7 017 0.16 014 | 0.14
WDG 6 14 0.03 0.03 002 | 002
1,000
( 1.25gai/ 6 7 0.81 0.80 0.58 0.58
2010 WDG 6 14 0.26 0.26 042 | 0.41
1,000
D+177 SC 6 21 0.14 0.14 019 | 0.19
3 3 9.04 8.96
E 177 SC 3 7 6.14 6.06
2007 3 14 5.48 5.47
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(mg/kg)

E (g ai/ha) () TH)I
3 3 11.2 11.0
3 7 6.30 6.30
3 14 1.39 1.38
4 3 9.04 8.96
[ 1,000D 4 7 6.14 6.06
( +177 SC
2010 4 14 5.48 5.47
4 3 11.2 11.0
[ 1,000D 4 7 6.30 6.30
( +133 SC
2011 4 14 1.39 1.38
5 3 12.9 12.8
1.25gai/ 5 10.5 10.5
[ WDG 5 14 7.28 7.28
+1,500 D
( +135 5 3 9.81 9.80
2013 150SC 5 5.76 5.76
5 14 3.37 3.37
3 3 7.08 6.94
177 SC 3 7 9.03 8.82
[ 3 14 4.09 4.03
( 3 3 2.34 2.34
2007 187 SC 3 7 1.91 1.90
3 14 1.03 1.00
1.25 g ai/ 2 69 <0.01 <0.01
E WDG
2011 +1,500 D 2 45 <0.01 <0.01
3 3 0.67 0.66 4.94 4.78
3 7 0.77 0.76 1.40 1.34
3 14 0.69 0.68 0.70 0.70
[ 3 21 0.18 0.18 0.19 0.19
266 SC
( 3 3 1.57 1.53 2.28 2.22
2006 3 7 0.97 0.94 1.64 1.61
3 14 0.39 0.38 0.76 0.76
3 21 0.13 0.13 0.04 0.04
3 3 8.81 8.37
[ 177 SC 3 7 5.56 5.42
( 3 14 2.31 2.26
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(mg/kg)

E (g ai/ha) () TH)I
2009 3 3 8.00 7.67
3 7 3.58 3.48
3 14 1.47 1.42
3 3 11.4 11.1
177 SC 3 7 5.43 5.41
[ 3 14 0.62 0.60
( 3 3 11.0 11.0
2009 133 SC 3 7 1.85 1.84
3 14 0.04 0.04
3 32 <0.01 <0.01 <0.01 <0.01
154 WDG 3 7 <0.01 <0.01 <0.01 <0.01
[ 3 14 <0.01 <0.01 <0.01 <0.01
( 3 3a <0.01 <0.01 <0.01 <0.01
2010 150 WDG 3 7 <0.01 <0.01 <0.01 <0.01
3 14 <0.01 <0.01 <0.01 <0.01
3 3 1.46 1.40 1.22 1.20
213 WDG 3 7 1.10 1.08 0.97 0.92
[ 3 14 0.34 0.34 0.33 0.32
( 3 3 0.93 0.90 0.85 0.84
2009 170 WDG 3 7 1.36 1.36 1.27 1.26
3 14 0.31 0.31 0.33 0.32
3 3 <0.01 <0.01
3 7 <0.01 <0.01
( 3 14 <0.01 <0.01
177 SC
( 3 3 <0.01 <0.01
2012 3 7 <0.01 <0.01
3 14 <0.01 <0.01
4 1 0.31 0.30 0.35 0.33
4 7 0.39 0.38 0.32 0.32
[ 4 14 0.19 0.18 0.22 0.22
266 SC
( 4 1 0.26 0.26 0.42 0.42
2003 4 7 0.10 0.10 0.31 0.30
4 14 0.11 0.11 0.16 0.16
4 1 0.43 0.43 0.36 0.36
4 7 0.36 0.36 0.21 0.20
[ 4 14 0.27 0.27 0.26 0.26
266 SC
( 4 1 0.54 0.54 0.67 0.66
2004 4 7 0.50 0.49 0.65 0.62
4 14 0.28 0.28 0.29 0.29




(mg/kg)

E (g ai/ha) () TH)I
3 1 0.58 0.58 0.56 0.54
177 SC 3 7 0.40 0.40 0.47 0.45
[ 3 14 0.18 0.18 0.18 0.18
( 153 150 3 1 1.09 1.07 0.98 0.95
2005 . 3 7 0.50 0.50 0.53 0.53
3 14 0.23 0.22 0.20 0.20
3 1 0.31 0.31 0.33 0.32
3 7 <001 | <001 | <001 | <0.01
[ 3 14 <0.01 | <001 | <001 | <0.01
177 SC
( 3 1 0.14 0.14 0.13 0.13
2005 3 7 0.04 0.04 0.01 0.01
3 14 <0.01 | <001 | <001 | <0.01
3 1 1.22 1.20
133 SC 3 3 0.72 0.69
[ 3 7 0.32 0.31
( 3 1 1.12 1.10
2011 201 SC 3 3 0.86 0.85
3 7 0.85 0.84
3 1 0.78 0.76
266 SC 3 3 0.87 0.87
3 7 0.51 0.50
[ 3 1 2.19 2.12
2511 159 SC 3 3 2.05 2.02
3 7 0.85 0.84
4 1 0.17 0.17 0.16 0.16
133 177 SC 4 3 0.14 0.14 0.16 0.16
[ 4 7 0.04 0.04 0.04 0.04
( 4 1 0.18 0.18 0.22 0.21
2004 266 SC 4 3 <001 | <0.01 0.08 0.08
4 7 0.02 0.02 0.03 0.02
4 1 0.56 0.56 0.63 0.61
[ 4 7 0.35 0.34 0.45 0.45
( 266 SC 4 14 0.17 0.16 0.12 0.11
2009 4 21 0.16 0.16 0.10 0.10
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(mg/kg)

E (g ai/ha) () TH)I
4 1 0.09 0.09 0.15 0.14
177 SC 4 7 0.10 0.10 0.11 0.10
4 14 0.08 0.08 0.05 0.05
4 21 0.09 0.08 0.05 0.05
4 1 <0.01 <0.01 <0.01 <0.01
4 7 <0.01 <0.01 <0.01 <0.01
[ 4 14 <0.01 <0.01 <0.01 <0.01
266 SC
( 4 1 <0.01 <0.01 <0.01 <0.01
2009 4 7 <0.01 <0.01 <0.01 <0.01
4 14 <0.01 <0.01 <0.01 <0.01
4 1 <0.01 <0.01 <0.01 <0.01
266 SC 4 3 <0.01 <0.01 <0.01 <0.01
[ 4 7 <0.01 <0.01 <0.01 <0.01
( 4 1 <0.01 <0.01 <0.01 <0.01
2003 235 SC 4 3 <0.01 <0.01 <0.01 <0.01
4 7 <0.01 <0.01 <0.01 <0.01
2 3a 38.2 36.3 36.0 35.8
133 177 SC 2 7 225 22.4 22.2 21.3
2 14 16.1 16.0 155 15.2
[ 2 21 5.23 5.22 5.50 5.45
( 2 3a 12.3 11.8 10.5 10.5
2003 177 5C 2 7 7.32 7.02 935 | 9.20
2 14 0.53 0.52 1.35 1.32
2 21 0.22 0.22 0.17 0.17
1 7 4.54 4,52 5.26 5.16
1 14 5.32 5.26 5.80 5.60
1 21 1.60 1.56 2.23 2.21
2 7 8.69 8.68 9.19 9.04
[ 2 14 2.75 2.74 2.74 2.70
266 SC
( 1 7 2.52 2.46 2.94 2.91
2004 1 14 1.31 1.29 1.92 1.92
1 21 0.20 0.20 0.36 0.36
2 7 4.22 4.10 5.30 514
2 14 1.38 1.38 1.89 1.88
3 3 0.01 0.01 0.02 0.02
[ 2,500 WDG 3 7 0.03 0.03 0.04 0.04
( 3 14 0.04 0.04 0.02 0.02
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(mg/kg)

[ ] _ PHI
(g ai/ha)
( ) () ()
2009 3 3 0.24 0.24 0.30 0.30
3 7 0.30 0.30 0.19 0.19
3 14 0.20 0.20 0.16 0.16
3 3 0.04 0.04
2% 3 7 0.10 0.10
[ e 3 14 0.03 0.03
( 2,500 3 3 0.02 0.02
2012 WDG 3 7 0.02 0.02
3 14 <0.01 | <0.01
3 3 0.17 0.16
3 0.14 0.14
3 14 0.10 0.10
3 0.28 0.27
E 7,500 WDG 3 0.60 0.60
2015 3 14 0.33 0.32
3 0.13 0.13
3 0.14 0.14
3 14 0.24 0.23
3 3 0.22 0.22
i 3 7 0.23 0.22
3 14 0.15 0.15
2,500 WDG
20 3 3 0.11 0.11
cm) 3 7 0.13 0.12
2012
3 14 0.04 0.04
3 3 1.09 1.06 1.02 1.02
3 7 1.00 0.96 1.15 1.14
[ 3 14 0.96 0.94 0.96 0.96
177 SC
( 3 3 3.45 3.40 431 4.28
2006
3 7 1.77 1.74 2.21 2.16
3 14 1.18 1.16 1.13 1.12
: 1 79 <0.01 | <0.01
( 5 g ai/kg SC
<0. <0.
2010 1 74 0.01 0.01
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(mg/kg)

E (g ai/ha) () TH)I
3 1 0.02 0.02 0.01 0.01
3 7 <0.01 <0.01 <0.01 <0.01
3 14 <0.01 <0.01 <0.01 <0.01
[ 3 28 <0.01 <0.01 <0.01 <0.01
( 413 SC 3 1 <0.01 <0.01 <0.01 <0.01
2007 3 7 <0.01 <0.01 <0.01 <0.01
3 14 <0.01 <0.01 <0.01 <0.01
3 28 <0.01 <0.01 <0.01 <0.01
3 1 6.29 5.98 6.08 5.96
3 7 4.84 4.82 6.63 6.60
3 14 2.80 2.78 3.80 3.71
[ 3 28 2.77 2.72 3.09 3.08
413 SC
( 3 1 2.81 2.79 3.28 3.22
2007 3 7 2.96 2.91 2.53 2.42
3 14 2.38 2.32 4.16 413
3 28 2.23 2.13 2.16 2.12
3 1 0.62 0.60 0.71 0.70
3 7 0.36 0.36 0.57 0.57
3 14 0.55 0.55 0.78 0.78
[ 3 28 0.59 0.58 0.44 0.44
620 SC
( 3 1 0.36 0.36 0.57 0.56
2007 3 7 0.30 0.28 0.58 0.58
3 14 0.48 0.48 0.49 0.49
3 28 0.42 0.40 0.45 0.44
3 1 0.65 0.64
[ 3 7 0.47 0.45
295 SC
( 3 14 0.13 0.13
2007 3 28 0.07 0.07
3 1 0.41 0.41
[ 3 7 0.36 0.36
( 325 SC
3 14 0.39 0.38
2007
3 28 0.22 0.22
[ 12.5 mg ai/ 3 101 <0.01 <0.01 <0.01 <0.01
(
2007 WDG 3 76 <0.01 <0.01 <0.01 <0.01
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79

(mg/kg)
[ . PHI
(g ai/ha)
( ()| )
3 14 0.23 0.22 0.36 0.36
[ 3 21 0.23 0.22 0.18 0.18
177 SC
( 3 28 0.25 0.24 0.19 0.18
2003
3 42 0.10 0.10 0.11 0.11
3 7a 0.83 0.82 0.73 0.72
[ 3 14 1.02 1.00 1.21 1.20
207 SC
( 3 28 0.69 0.68 1.14 1.14
2004
3 60 0.32 0.32 0.35 0.34
3 14 1.75 1.67 1.98 1.96
E 3 28 1.08 1.06 111 1.10
2006 3 42 0.97 0.96 0.75 0.74
207 SC
3 14 2.48 2.46 2.05 2.04
E 3 28 1.00 1.00 1.29 1.25
2006 3 42 0.40 0.40 0.37 0.37
3 1 0.27 0.27
165 SC 3 7 0.16 0.16
[ 3 14 0.12 0.12
( 3 1 0.31 0.30
2009 236 SC 3 7 0.39 0.39
3 14 0.28 0.27
3 3 7.98 7.87
3 7 6.40 6.20
[ 3 14 1.93 1.90
7,500 WDG
( 3 3 3.11 3.09
2007 3 7 1.38 1.37
3 14 0.45 0.44
ai PHI
SC WDG
PHI @




1 6 (65 )

( 55.1kg) | ( 16.5kg) | ( 58.5 Kkg) ( 56.1 kg)
(mg/kg) ff ff ff ff

@/) | wg /)| @/) | ed/) | @/) | wg /)| @/) | @g /)

0.08 39.0 3.12 20.4 1.63 31.3 2.50 46.1 3.69
0.03 2.4 0.07 0.8 0.02 0.8 0.02 3.9 0.12
0.06 33.0 1.98 11.4 0.68 20.6 1.24 45.7 2.74
17.6 1.7 29.9 0.6 10.6 3.1 54.6 2.8 49.3
0.16 2.8 0.45 0.8 0.13 0.1 0.02 5.0 0.80
20.8 0.3 6.24 0.1 2.08 0.1 2.08 0.6 12.5
5.23 17.7 92.6 5.1 26.7 16.6 86.8 21.6 113
1.48 24.1 35.7 11.6 17.2 19.0 28.1 23.8 35.2
8.68 5.0 43.4 1.8 15.6 6.4 55.6 6.4 55.6
5.99 1.8 10.8 0.7 4.19 1.8 10.8 1.9 11.4
0.56 0.5 0.28 0.2 0.11 0.1 0.06 0.5 0.28
0.98 5.2 5.10 3.3 3.23 5.5 5.39 5.7 5.59
8.82 3.4 30.0 0.6 5.29 0.8 7.06 4.8 42.3
11.1 9.6 107 4.4 48.8 11.4 127 9.2 102
1.4 9.4 13.2 3.7 5.18 6.8 9.52 10.7 15.0
0.66 32.1 21.2 19.0 12.5 32.0 21.1 36.6 24.2
1.07 4.8 5.14 2.2 2.35 7.6 8.13 4.9 5.24
0.32 12.0 3.84 2.1 0.67 10.0 3.20 17.1 5.47
2.12 1.1 2.33 0.1 0.21 1.2 2.54 1.2 2.54
0.21 20.7 4.35 9.6 2.02 14.2 2.98 25.6 5.38
0.61 9.3 5.67 3.7 2.26 7.9 4.82 13.0 7.93
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22.4 12.8 287 59 132 14.2 318 17.4 390
0.60 15 0.90 0.3 0.18 11 0.66 1.7 1.02
4.28 1.7 7.28 1.0 4.28 0.6 2.57 2.7 11.6
0.02 17.8 0.36 16.4 0.33 0.6 0.01 26.2 0.52
0.78 1.3 1.01 0.7 0.55 4.8 3.74 21 1.64
0.64 5.9 3.78 2.7 1.73 2.5 1.60 9.5 6.08
2.46 8.7 214 8.2 20.2 20.2 49.7 9 22.1
0.39 1.2 0.47 0.4 0.16 0.9 0.35 1.7 0.66
6.60 0.1 0.66 0.1 0.66 0.1 0.66 0.2 1.32
7.87 0.9 7.08 0.3 2.36 0.1 0.79 1.4 11.0

751 324 811 946

3
ff 17 19 94 /
my /
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10

11

12

13

14

15

16

17

18

19

20

21

Sciences Ltd.

Ltd. 2005

2004

NC-224

Ltd. 2005

2005
GLP Huntingdon Life
2004
GLP Huntingdon Life Sciences

2004
GLP Huntingdon Life Sciences Ltd. 2004

GLP Huntingdon Life Sciences Ltd.

GLP Huntingdon Life Sciences Ltd. 2004

GLP Huntingdon Life Sciences Ltd. 2004

GLP Huntingdon Life Sciences Ltd. 2004

GLP Huntingdon Life Sciences Ltd. 2004

IT-4 GLP Huntingdon Life Sciences

GLP Huntingdon Life Sciences Ltd. 2004

(1) GLP Huntingdon

Life Sciences Ltd. 2004

(2 GLP

2004

2003

2003

2003

2003 2004
2003 2004
GLP ()
2005
(GLP ) Huntingdon Life Sciences Ltd.

GLP Huntingdon Life Sciences Ltd.

GLP Huntingdon Life Sciences Ltd.

D GLP Covance
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Laboratories Ltd. 2005
G
Laboratories Ltd. 2005

GLP Safepharm

GLP Huntingdon Sciences Ltd. 2003
GLP Huntingdon Sciences Ltd. 2003
GLP Huntingdon Sciences Ltd.
2002
13 GLP
Huntingdon Life Sciences Ltd. 2003
13 GLP
Huntingdon Life Sciences Ltd. 2003
13 GLP
Huntingdon Life Sciences Ltd. 2003
21 GLP Huntingdon Life
Sciences Ltd. 2004
1 GLP Huntingdon Life Sciences
Ltd. 2005
(GLP Huntingdon Life Sciences Ltd. 2005
1 / GLP Huntingdon
Life Sciences Ltd. 2005
2 GLP Huntingdon Life Sciences Ltd.
2005
GLP Huntingdon Life Sciences Ltd. 2004
2003
GLP Huntingdon Life Sciences Ltd. 2004
GLP Huntingdon Life Sciences Ltd. 2002
L5178Y GLP Covance
Laboratories Ltd. 2004
in vitro GLP Covance
Laboratories Ltd. 2004
GLP Huntingdon Life Sciences Ltd. 2003

83



41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61
62

63
64

in vivo-in vitro

D
Laboratories Ltd. 2005
G
Laboratories Ltd. 2005
D
Ltd. 2005
G
Ltd. 2005
2005
1
2005
1
2005
1
2005
1
2005
1

DNA ubDsS GLP
2005
GLP Covannce
GLP Safepharm
GLP Covannce Laboratories
GLP Safepharm Laboratories
GLP DIMS
2005
2005
DNA 2005
DNA
DNA
2004
2005
2005
2005
2005
2005
2005
2005
18 4 3 0403001
2007
8-OHdG
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66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85
86

2006

2006

11

2006

2006

20

22

2006

8-OHdG
2006
19 10 25 1055
34 370
296
21 1 20 0120001
2008
2008
2005
2005
2006
21 9 10 872
34 370
372
23 10 ©6 1006
2011 2 3
2010
2004
2009
2009
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87

88

89

90

91

92

93
94

95

96

97

98

99
100

2006
2007
25
17 19
28
3

13

34
233
27

2014

34
244
29

86

24 6 21 606
370
0108 8
2014 4 7
2014
20
27 6 30 565
370
0615
2016 12 1
2015
2016
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