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(E)-1-(2

100

_1’3_

9.7 mg/kg /
0.097 mg/kg

/

24

ADI

IUPAC



clothianidin 1SO

IUPAC
(E)-1-(2 1,3 -5-

(E)-1-(2-chloro-1,3-thiazol-5-ylmethyl)-3-methyl-2-nitroguanidine

CAS (No. 210880-92-5)

[C (E)]I-N-[(2- -5- ) N -

[C (E)]-N-[(2-chloro-5-thiazolyl)methyl]-N' -methyl-N" -nitroguanidine

CsHsCINsO2S

249.68
CH, HN NO
3 2
Y E:Mz’
!
N o
| CHE—&}—CE
N
1988
2002 4 24
14 42.6
2004 2
5 61

4 2004

7



Nit-14C-
5 mg/kg

Nit-14C-

6.0 TAR

TAR

14C Nit-14C-
14C Thi-C-

Thi-14C- Wistar 3 5
250 mg/kg
14

Thi-14C-
2 1.86 2.36 p g/ml

490 5.62 p g/ml 0.25 0.5

29 4.0
18 24

92.0 95.8% TAR 4.4

90.6 93.4 TAR 46 82 TAR
14 923 955 TAR 55 10.0%

0.02 0.07% TAR 0.03%TAR



2 7
(7.17 9.98) 5.69 6.83 0.02 0.08 (0.02)
3.76 3.92 269 280 |(0.01 0.02) 0.02
213 2.36 210 2.20
1.94 1.95
(7.96 11.2) 5.04 5.65 (0.01) 0.01 (0.03
321 4.23 1.88 2.94 )  (0.02 ) 0.02
1.86 2.60 1.82 2.33
1.81 2.23
7 14
0.86 1.34 0.63 0.95 0.48 0.58 0.36 0.53
0.62 0.64 049 0.61 0.28 0.38 (0.21
053 0.55 (0.33] 0.25) 0.17 0.24 0.17
0.64) 0.33 0.57 0.23 (011 0.33)
0.61 0.63 0.59 0.67
0.52 0.79 0.22
0.62 (0.41 0.59)
M 9/g
61.4 79.6% TAR TZNG! 4.9 17.5% TAR MNG
53 96 TAR MTCA 49 9.8% TAR 2.9%
TAR 1.2 5.7% TAR T™MG 15
3.6% TAR 0.7% TAR
MNG NTG MG (TZMU
TZU) N- N- (TZNG TzU
NTG) MTCA
6 8
Nit-14C- Thi-14C- 4




3
1.5
16% 16% 1.5 p glcm?
2u g 15p g
300 pg
7 14 21 28 35 |48 30 60 130
35 70.1 75.5% TAR
48 84.8 91.0%TAR(40.5 47.3mg/kg)
0.2%TAR 0.02 mg/kg 130
5.6 6.5%TAR 88.0 91.9%TAR
34 45%TAR 0.9 1.0%TAR
0.1 0.2%TAR(0.02 mg/kg)
38 39 35
519 53.4%TAR TZNG TZMU MNG TMG
MG TzZU NTG 5%TAR

40 47 mg/kg 0.03mg/kg n.d. 0.01 mg/kg 0.05 0.07
mg/kg 0.02 mg/kg
813 82.7%TRR 40.0 49.1%TRR 41.1 428 TRR
383 47.1%TRR 10.8 11.0%TRR
TZMU 35 4.0%TRR 16.1 16.2%TRR 105 133%TRR 9.2

12.1%TRR MG  12.4%TRR
TZMU MG 10.5 16.2% TAR
12.4% TAR
12.7 155%TRR TZNG6.3 13.3%TRR MG7.1%TRR
0.07~0.17 mg/kg 26.8 ~39.6%TRR
TZMU14.4 17.14%TRR  0.72~0.95 mg/kg 10.0~16.3%TRR
TZMU15.3~15.7%TRR TMG13.1 13.3%TRR MG11.2%TRR 0.04~0.07 mg/kg

19.5~22.5%TRR TZMU16.9~14.4%TRR
(TZNG TzU
NTG) TZMU TzU




MNG NTG MG

TMG MG 9
Nit-14C- Thi-14C-
Bonset F1
3
25pug 10pg 7.9 mg/ 15 mg/
Nit-14C- Nit-14C-
Thi-14C-
7 14 21 28 17 3 97
28 95.4 95.6% TAR
59 7.8% TAR 28 97.8
98.6% TAR 6.8 8.7% TAR
0.57 mg/kg(96.8% TRR) TRR  3.2%
97 0.014 mg/kg(0.3% TAR)
132 158
28 82.2 85.7% TAR TZMU
1.0 3.2%TAR 0.55
mg/kg(96.6% TRR) 97
0.009 mg/kg(66.1% TRR) MNG TZNG 0.002
mg/kg(17.7% TRR) 0.001 mg/kg(8.4% TRR)
(TZNG
TZU NTG) TZMU TzZU
MNG NTG MG
TMG MG 10
Nit-14C- Thi-14C-
35 u g 1 14 21 28
50 p of Nit-14C- 28




28 88.7 90.7 % TAR

52 83%TAR 97.0% TAR
0.1% TAR
140
(88.2 90.5%TAR 124 13.2mg/kg ) 24%TAR
0.33 mg/kg
(TZNG TZzU)
TZMU TzZU
MNG MG
TMG MG 11
Nit-14C- Thi-4C-
0.225 mg/kg
25 180
50 70 60 40
TMG
11.4% TAR 2.9% TAR 180
71.0~80.0%TAR 80.3%TAR
4.3%TAR
12
Nit-14C- Thi-14C-
0.5 mg/kg 25

180

190 210 200 220
TMG
3.4% TAR 180 40.7~45.2%TAR
40.0~44.8% TAR 85%TAR
12
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Nit-14C- 0.6 p g/cm? 0.5 mm
14 40 W/m?2 360 480 nm

14 73.0%TAR

1.3% TAR 85% TAR
13
Nit-14C- 4
Kads=1.12 14.8 Kadsoc=90.0 250
14
Nit-14C-
30cm
Nit-14C- 98u g
44u g 209 lcm 30
7.4%
25% 30 0.1%
6cm 85.1 94.1%
50% 14
Nit-14C- Thi-14C- pH4 5 7 9
1u o/ 25 50 12
25 pH9 1.5
50 pH9 14 93 73
TZMU
ACT CTNU
TZMU CTNU 15
Nit-14C- Thi-14C-
1ug 25 18 W/mz2 360 480 nm
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40 42 46 58

TZMU MAI TMG MG 16
TZNG TZMU
MNG TMG
7 38.0
mg/kg 14 21 7.93 mg/kg 3.28 mg/kg TZNG
TZMU MNG TMG 0.167 mg/kg 0.95 mg/kg
0.44 mg/kg 0.37 mg/kg 42 TZNG(0.105 mg/kg)
MNG(0.113 mg/kg) 0.1
mg/kg 17 18
4
( ve/ /)
(ma/kg) 1 6 65
m
I ff ff ff ff

0.12| 185.1 22.2 97.7 11.7| 139.7 16.8 | 188.8 22.7

0.01| 56.1 0.6 33.7 0.3 45.5 0.5 58.8 0.6

0.007 36.6 0.3 21.3 0.1 39.8 0.3 27 0.2

0.1 45 4.5 18.7 19 28.7 2.9 58.5 5.9

1.46 2.2 3.2 0.5 0.7 0.9 1.3 3.4 5.0

0.12 22.8 2.7 9.8 12 22.9 2.7 23.1 2.8

0.92 6.1 5.6 2.5 2.3 6.4 5.9 4.2 3.9

0.09 11.3 1.0 4.5 0.4 8.2 0.7 115 1

0.156 24.3 3.8 16.9 2.6 24.5 3.8 18.9 2.9

1.02 4.4 4.5 2.0 2.0 19 1.9 3.7 3.8

0.307 4.0 12 0.9 0.3 3.3 1.0 5.7 1.7

0.41 16.3 6.7 8.2 34 10.1 4.1 16.6 6.8

-12 -




0.011 0.1 0.1 0.1 0.1
0.023 0.4 0 0.3 0.1 0 0.3 0
0.121| 416 50| 354 43| 458 55| 426 5.2
0.093 0.1 0 0.1 0 0.1 0 0.1 0
111 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.297 0.4 0.1 0.1 0 0.1 0 0.6 0.2
0.089| 353 31| 36.2 3.2 30 2.7 35.6 3.2
0.12 5.1 0.6 4.4 0.5 5.3 0.6 5.1 0.6
0.097 0.5 0 0.7 0.1 4 0.4 0.1 0
1.02 1.1 1.1 0.3 0.3 1.4 1.4 1.1 1.1
1.25 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.815 5.8 4.7 4.4 3.6 1.6 1.3 3.8 3.1
011| 314 35 8.0 09| 215 24| 496 55
15.8 3.0 579 14| 27.0 35 67.6 43| 83.0

122 62.1 111.7 144.3

2
ff 10 12 63 65 o/ /
wg/ /
14 mg/ |/
1 5
19
5
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10 67

4 65
45 200 7 65 20 25
32 59
0.188 mg/kg 10 45
34 61
0.25 mg/kg 29 200
67 98
0.50 mg/kg 53 68
487.56 g 11
ai/ha 7
8506 g ai/ha 16 34
4 7
500G 480sP 27 26
g ai/ha 65 65
TZMU TMG MAI MNG
SP
/ /
SD ICR SD
26 29
mg/kg
LDso SD >5000 | >5000
(mg/kg ) ICR 389 465
LDso SD >2000 | >2000
(mg/kg )
LCso (mg/L) | SD >6141 | >6141
TZNG TZMU TMG MG MAI SD
30 34

-14 -




LDs, mg/kg

TZNG 1450 1481
TZMU 1424 1282
TMG SD 220 567
MG 550 446
MAI 650 758
Fischer 12 0, 100, 200, 400 mg/kg
/
400 mg/kg
200 mg/kg
100 mg/kg 100 mg/kg
35
Fischer 12 0, 20, 40, 60 mg/kg /
60 mg/kg
36
37 38
Maximization
39
10
90
SD 15 0, 150, 500, 3000 ppm 0, 9.0,
27.9, 202 0, 10.9, 34.0, 254 mg/kg / 90
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3000 ppm N-Demeth? O-Demeth
PROD EROD

500 ppm 27.9 mg/kg / 34.0 mg/kg
/ 40 41
90
4 0, 325, 650, 1500, 2250 ppm
0,9.2,19.3,40.9, 58.2 0,9.6,21.2,42.1, 61.8 mg/kg / 90
2250 ppm Ht
ALT 1500 ppm
ALT
650 ppm 19.3 mg/kg / 21.2 mg/kg
/ 42
90
Fischer 12 0, 150, 1000, 3000 ppm
0,9.2,60.0,177.0 0, 10.6, 71.0, 200.1 mg/kg / 90
3000 ppm
1000 ppm 60.0 mg/kg / 71.0 mg/kg
/ 43
12
4 0, 325, 650, 1500, 2000 ppm
0,7.8,16.6,36.3,46.4 0, 8.5, 15.0, 40.1, 52.9 mg/kg / 12
2000 ppm 2
WBC Ht Hb
1500 ppm 650 ppm ALT
2000 ppm
650 ppm ALT
1500 ppm 36.3 mg/kg / 650 ppm 15.0 mg/kg
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24 /
SD 80 0, 150, 500, 1500, 3000 ppm
0, 8.1, 27.4,82.0, 157.0 0, 9.7, 32.5, 97.8, 193.0 mg/kg /
24 /
8
24 /
3000 ppm
3000 ppm
3000 ppm
1500 ppm
500 ppm
9 1500 ppm C
C
24 /
(ppm) 0 150 | 500 | 1500 | 3000 | O 150 | 500 | 1500 | 3000
80| 80| 80 80 80| 80| 80 80 80 80
C 15 8 12 14 19| 19 24 19 19 15
C 8 13| 17* 16 5 7 13 9 17* 16*
C 5 1 1 1 3 2 2 1 1 1
C / 13 14| 18 17 8 9 15 10 18 17
Fisher-Irwin exact * P<0.05
500 ppm 27.4 mg/kg / 150 ppm 9.7 mg/kg
/ 45 134 168
78
ICR 50 0, 100, 350, 1250, 2000/18003% ppm
3 1250 ppm
700 ppm 5 2000 ppm 11 2500 ppm 35
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0,13.5,47.2,171.4,251.9

17.0,65.1, 215.9, 281.1 mg/kg |

78
2000/1800 ppm 1800 ppm
1250 ppm
350 ppm 47.2 mg/kg / 65.1 mg/kg
/ 46 169 188
12
2
SD 30 0, 150, 500, 2500 ppm
2
(mg/kg /)
150 ppm 500 ppm 2500 ppm
P F1 9.8 31.2 163.4
P F1 115 36.8 188.8
F1 F2 10.7 34.3 195.7
F1 F2 12.2 39.0 237.0
2500 ppm P Fi
Fi1 P F1 P F1
F1 P F1 F1
F1 F1
P F1 F1 P 500 ppm
P)
2500 ppm Fi F F1
Fi1 F F1 F 500 ppm
F1 F1
2500 ppm
150 ppm P 9.8 mg/kg / P
2000 ppm 1800 ppm 2000 1800 ppm
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11.5 mg/kg / F1 10.7 mg/kg / F1 12.2 mg/kg /
47 198 208
SD 25 6 19 0, 10, 40, 125 mg/kg
/
40 mg/kg
10 mg/kg / 125 mg/kg /
48 225 229
23 6 28 0, 10,
25, 75, 100 mg/kg /
100mg/kg 75 mg/kg
100 mg/kg 75 mg/kg
1
25 mg/kg /
49 214 220
13
(V79) CHL
in vivo
DNA (CHL)
11 CHL
in vivo
DNA
50 55
mg/kg
in vitro S. typhimurium
+ S9 TA98, TA100, TA102,
TA1535, TA1537
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+ S9

V79

+ S9

CHL

+ S9)

in vivo

ICR

5 25, 50, 100

DNA

Wistar

4 6 2500, 5000

+S9

TZNG TZMU TMG MG MAI

56 60

TZNG S. typhimurium

+ S9 TA98, TA100, TA102, TA1535,TA1537
TZMU S. typhimurium

+ S9 TA98, TA100, TA102, TA1535, TA1537
TMG S. typhimurium

+ S9 TA98, TA100, TA102, TA1535, TA1537
MG S. typhimurium

+ S9 TA98, TA100, TA102, TA1535, TA1537
MAI S. typhimurium

+ S9 TA98, TA100, TA102, TA1535, TA1537

+ S9
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14

13 61
(mg/kg (mg/kg | (mg/k
) ) 19 )
3 0,12.5, 25 50 50 mg/kg
25, 50,
100, 200,
400
8 0,25,75, |75 225 225 mg/kg
225
2
10 0, 6.25, 125 25 25 mg/kg
125, 25,
( ) 75, 225
10 0,25,75, | 225 >225
225
(pentylenet
etrazol )
6 0, 30, 100, | 100 300 300 mg/kg
( ) 300, 1000,
3000
4 0, 100, 300 1000
300, 1000, ( )
3000 100 300 16
( ) 0.5
Ach 0, 1x 10° [1x 104 | 1x 104 mol/L
4 1x 10%, mol/L  |mol/L BaCl,
His 1x 105,
1x 10+ Ach His
BaCl, mol/L mol/L
8 0,25,75, |25 75 75 mg/kg
225
8 0,25,75, | 75 225 225 mg/kg
225
6 0, 300, 3000 >3000
PT APTT 1000,
3000
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2 29 40

18 24 2
11.2 p g/g 7 1.34 p g/g
7
92.0 95.8%TAR 44 6.0%TAR
90.6 93.4%TAR 4.6 8.2%TAR
14 92.3 95/5%TAR 55 10.0%TAR

TZNG 49 17.5%TAR MNG 53 96 TAR MTCA 49 98%TAR
TMG 15 3.6%TAR

TZMU MG TZMU MNG
50 70
40 190 210
220 1.3%TAR
Kads=1,12 14.8
Kadsoc=90.0 250 6cm
25
pH9 15
40 42 46 58
TZMU ACT CTNU TZMU MAI
TMG MG
7 38.0 mg/kg
14 21 7.93 mg/kg 3.28 mg/kg TZNG TzZMU
MNG TMG 14 0.167 mg/kg
14 0.95mg/kg 7 0.44 mg/kg 14 0.37 mg/kg
21 42 TZNG(0.105 mg/kg) MNG(0.113 mg/kg)
0.1 mg/kg
10 67 4 65
45 200 7 65
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LDso >5000 mg/kg 389 mg/kg

465 mg/kg LDso 2000mg/kg LCso
6141 mg/L TZNG TzZMU TMG MG MAI

LDso 1450 mg/kg 1481 mg/kg
1424 mg/kg 1282 mg/kg 220 mg/kg 567
mg/kg 550 mg/kg 446 mg/kg 650 mg/kg

758 mg/kg
60 mg/kg

27.9 mg/kg / 19.3 mg/kg

47.2 mg/kg /

9.7 mg/kg / 15.0 mg/kg /
2 9.8 mg/kg /
10 mg/kg /
125 mg/kg / 25 mg/kg /
(V79)
CHL
in vivo DNA
(CHL)
CHL in

Vivo DNA

TZNG TzZMU TMG MG MAI

14 /
9.7 mg/kg / 2002
ADI 0.078 mg/kg /
325 ppm 7.8 mg/kg /
650 ppm ALT
/
62
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47.2 mg/kg
65.1 mg/kg

27.9 mg/kg
34.0 mg/kg
60.0 mg/kg
71.0 mg/kg

9.8 mg/kg

11.5 mg/kg
10.7 mg/kg
12.2 mg/kg

125 mg/kg

~ O~ |~ ~

25 mg/kg /

19.3 mg/kg
21.2 mg/kg
36.3 mg/kg
15.0 mg/kg

ADI
ADI

0.097 mg/kg

/

24
9.7 mg/kg
100

/

-24 -
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TZNG N-(2-chlorothiazol-5-ylmethyl)-N'-nitro-guanidine
TZMU N-(2-chlorothiazol-5-ylmethyl)-N'-methylurea
MNG N-methyl-N'’-nitro-guanizine
MTCA 2-methylthiothiazole-5-carboxylic acid
TMG N-(2-chlorothiazol-5-ylmethyl)-N'-methyl-guanizine
MG methylguanidine
MAI 3-methylamino-1H-imidazo[1,5-climidazole
TZU 2-chlorothiazol-5-ylmethylurea
ACT 5-aminomethyl-2-chloro-thazole
NTG nitroguanidine
CTNU N-(2-chlorothiazol-5-ylmethyl)-N'-nitrourea
HMIO 4-hydroxy-2-methylamino-2-imidazolin-5-one
MIO 2-methylamino-2-imidazolin-5-one
MU methylurea
TMHG N-(2-chlorothiazol-5-ylmethyl)-N'-hydroxy-N"-methylguanidine
MAC 2-methylaminoimidazole-4-carbaldehyde

-25-




(mg/kg)

PHI
) TZNG TZMU MNG TMG
(g ai/ha) ()
()
1.25gail o 14 0.124 | 0.104 | 0.013 | 0.010 | 0.076 | 0.046 | 0.014 | 0.012 | 0.06 | 0.02
' 1805 21 0.135 | 0.109 | 0.015 | 0.011 | 0.062 | 0.040 | 0.019 |0.012*| 0.04 | 0.02
1998 28 0.095 | 0.077 | 0.012 | 0.008 | 0.041 | 0.028 | 0.011 |0.008*| 0.01 | 0.01
125gail ©* 14 0.008 | 0.011* [<0.004 |<0.004(<0.005|<0.005( <0.02 | <0.02 | <0.01 | <0.01
3000 21 0.013 | 0.011* [<0.004|<0.004|<0.005 [<0.005| <0.02 | <0.02 | 0.06 | 0.02*
1998 28 0.007 | 0.007* [<0.004 |<0.004|<0.005 [<0.005 | <0.02 | <0.02 | <0.01 | <0.01
125gail o 14 0.051 | 0.032 [<0.004|<0.004| 0.015 | 0.009 |<0.009 [<0.007| <0.01 | <0.01
" lgop 21 0.050 | 0.028 [ 0.005 |0.004*| 0.010 | 0.007 |<0.009 |<0.007| <0.01 | <0.01
1998 28 0.046 | 0.023 | 0.005 |0.004*| 0.010 [0.006* |<0.009 |<0.007| <0.01 | <0.01
) 7 0.02 | 0.0T%
1.25gail ¢ 14 | 002 | 001*
21 <0.01 | <0.01
G
2001 1200 22 | <001 | <0.01
0.4gai/l s+ 7 055 | 011
0.03gail G+ 14 0.16 | 0.09
180SP or 200SC or 20~21 | 0.16 | 0.08
2002,2003 500% or 600P 28 017 | oos
1.25gai/ © 14 0.139 | 011 | 0.03 | 0.02*| 0.02 | 0.02* | <0.02 | <0.02| 0.38 | 0.21
* 21 0.094 | 0.08 | 0.02 | 0.01* | <0.02 | <0.02 | <0.02 | <0.02 | 0.16 | 0.10
1998 180° 28 0.062 | 0.05 |[<0.02|<0.01| 0.02 | 0.02* | <0.02 | <0.02| 0.23 | 0.12
125gail ¢ 14 0.179 | 0.12 | 0.04 | 0.02* | <0.02 | <0.02 | <0.02 | <0.02 | 0.33 | 0.07*
3006 21 0.118 | 0.08* | <0.02 | <0.01 | <0.02 | <0.02 | <0.02 | <0.02 | 0.10 | 0.03*
1998 28 0.092 | 0.05 |[<0.02 | <0.01|<0.02 | <0.02 | <0.02 | <0.02 | 0.04 | 0.02*
125gail o 14 0.159 | 011 [ <0.02 | <0.01 | <0.02 | <0.02 | <0.02 | <0.02 [ 0.12 | 0.05*
1800 21 0.10 | 0.08 | 0.03 | 0.02* | <0.02 | <0.02 | <0.02 | <0.02 | 0.16 | 0.05*
1998 28 0.053 | 0.04 |[<0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | 0.21 | 0.09*
1.25gail © 7 1.25 | 0.95*
* 14 0.73 | 0.43*
2001 12006 21~22 | 0.23 | 0.18*
0.4gail s+ 7 3.89 | 1.30
0.03gail G+ 14 2.78 | 0.88
2002 180S° or 180~200SC 20~21 | 2.18 | 0.64
or 6006 or 600° 28 0.84 | 0.32*
7 0.01 | 0.01*
( 3006+ 13 <0.01 | <0.01
2003 360" or 600P 14 <0.01 | <0.01
20~-21 | <0.01 | <0.01
3006 7 0.009 | 0.005* | 0.002 |0.002*|<0.002 [<0.002| 0.013 [0.005* [<0.006 | <0.004
14 0.016 | 0.007* | 0.002 |0.002*|<0.002 [<0.002| 0.006 |0.004*| 0.006 | 0.004*
1998 3605 21 0.011 | 0.006* | 0.003 |0.003*|<0.002 [<0.002| 0.013 |0.006* [<0.006 | <0.004
104 | <0.01 | <0.01
4506
2002 116 | <0.01 | <0.01
160~161| <0.01 | <0.01
1.6/ 167~168| <0.01 | <0.01
2001 174~175| <0.01 | <0.01
30006 3 0.022 | 0.15
7 0.014 | 0.10*
1997 240 320%° 14 0.016 | 0.10
30006 3 1.80 | 4.04
7 0.84 | 1.46
1997 240 320%° 14 0.49 | 0.30
( 3006 10 0.49 | 0.48
2001
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(mg/kg)

PHI
) TZNG TZMU MNG T™MG
(g ai/ha) ()
()
3006 1 22 0.15 | 0.14
2001
0.01gai/ © 3 3 0.20 | 0.12
3 7 011 | 0.08
2002 320 480 3 14 0.08 | 0.04
0.0lgail © 1 66 0.27 | o0.16
' 3 3 1.34 | 092
3 7 1.05 | 0.69
SP
2002 820 480 3 14 0.27 | 0.22
3 0.14 | 0.07
15006 5 7 0.13 | 0.08
2001 14 0.10 | 0.05
3 0.14 | 0.09
3006+640SP 5 7 0.12 | 0.06
2001 14 0.02 | 0.02
0.01gail © 1 0.229 | 0.156 | 0.011 |0.006*| 0.004 |0.002* | 0.008 |0.006*| 0.006 | 0.004*
4 3 0.229 | 0.136 | 0.009 |0.005*| 0.002 |0.002* | 0.008 | 0.006* |<0.006 | <0.004
1998 600SP 7 0.229 | 0.133 | 0.010 |0.005*| 0.003 [0.002* | 0.008 |0.006*| 0.006 | 0.004*
0.01gai/ ¢ 1 62 0.01 | 0.01*
3 1 122 | 1.02
3 3 1.07 | 0.78
SP
2002 240 320 3 Z 079 | os1
0.01gai/ ¢ 1 0.396 | 0.307 | 0.004 |0.002*| 0.006 | 0.004 | 0.015 | 0.009 |<0.006 | 0.004*
4 3 0.293 | 0.234 | 0.003 |0.002*| 0.005 | 0.005 | 0.015 | 0.010 | 0.022 | 0.008*
1997 390 720 7 0.205 | 0.140 | 0.004 |0.003*| 0.007 | 0.005 | 0.013 | 0.009 |<0.006 | 0.004*
0.01gai/ © 1 0.705 | 0.410 | 0.003 |0.002*| 0.021 | 0.013 | 0.015 | 0.009 | 0.050 | 0.023
4 3 0.399 | 0.272 | 0.003 |0.002*| 0.033 | 0.015 | 0.013 |0.005*| 0.015 | 0.012
1997 480 7205 7 0.356 | 0.172 | 0.003 |0.002*| 0.016 | 0.011 | 0.011 |0.007*| 0.060 | 0.021
0.01gai/ ¢ 1 0.023 | 0.011 | 0.002 |0.002*| 0.002 |0.002* | 0.008 |0.005* |<0.006 | 0.004*
4 3 0.012 | 0.008* | 0.003 |0.002*|<0.002 |<0.002| 0.006 |0.005* |<0.006 | 0.004*
1997 600 720" 7 0.012 | 0.008* | 0.004 |0.003*|<0.002|<0.002| 0.007 |0.004* |<0.006 | 0.004*
0.01gai/ © 1 0.031 | 0.018 [<0.002|<0.002| 0.003 [0.002* | 0.006 | 0.005 [<0.006 | 0.004*
4 3 0.039 | 0.023 |<0.002|<0.002| 0.002 |0.002* | 0.008 | 0.006 |<0.006 | 0.004*
1997 600 720%° 7 0.028 | 0.018 |<0.002|<0.002| 0.002 |0.002* | 0.013 | 0.009 |<0.006 | 0.004*
7 0.248 | 0.119 | 0.003 | 0.002* |<0.003|<0.003| 0.019 | 0.009 | <0.006| 0.004*
960 5P 3 14 0.224 | 0.121 | 0.005 |0.004*| 0.004 |0.003* | 0.021 |0.011* | <0.006| 0.004*
1098 21 0.138 | 0.083 | 0.007 |0.004*|<0.003|<0.003| 0.032 |0.013*|<0.006 | 0.004*
7 3.36 | 1.86 | 0.048 | 0.03 | 0.042 [ 0.02* [ 0.120 | 0.09 | 0.035 | 0.01*
960 P 3 14 311 | 173 | 0.05 | 0.03 | 0.05 | 0.02* [ 0.099 | 0.07 | 0.037 | 0.02*
1098 21 1.80 | 098 |0.058 | 0.03 | 0.02 | 0.01* | 0.114 | 0.07 | 0.022 | 0.01*
7 0.298 | 0.087 | 0.016 |0.006*|<0.003|<0.003 |<0.005 |<0.004| 0.007 | 0.005*
1200P 3 14 0.299 | 0.093 | 0.010 | 0.005* |<0.003 |<0.003 |<0.005 |<0.004| 0.007 | 0.005*
1998 21 0.158 | 0.051* | 0.011 |0.004*|<0.003 |<0.003|<0.005 |<0.004|<0.007 | <0.005
7 191 | 1.04 | 0.005 | 0.004 | 0.026 | 0.016 | 0.034 | 0.022 | 0.010 | 0.008*
1200P 3 14 2.18 | 111 | 0.008 | 0.005 | 0.018 | 0.013 | 0.035 | 0.019 | 0.009 | 0.006*
1998 21 1.78 | 0.896 | 0.006 | 0.004 | 0.053 | 0.027 | 0.036 | 0.020 | 0.012 | 0.008*
7 0.316 | 0.297 | 0.035 | 0.034 | 0.011 | 0.010 | 0.034 | 0.034 | 0.022 | 0.016
1200P 3 14 0.220 | 0.219 | 0.028 | 0.023 | 0.005 | 0.005 | 0.032 | 0.030 | 0.010 | 0.007
1998 21 0.211 | 0.210 | 0.023 | 0.021 | 0.004 | 0.004 | 0.017 | 0.017 |<0.007 | <0.007
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(mg/kg)
PHI
_ TZNG TZMU MNG ™G
(g ai/ha) ()
()
7 | 0.218 | 0.204 | 0.008 | 0.008 |<0.003|<0.003| 0.011 | 0.011 |<0.007 [<0.007
1 12005 3| 14 |o04165| 0164 | 0007 | 0.006 [<0.003|<0.003| 0.011 | 0.008 |<0.007 |<0.007
1998 21 | 0156 | 0.155 | 0.006 | 0.006 [<0.003 [<0.003| 0.013 | 0.013 |<0.007 |<0.007
7 | 0.166 | 0.089 | 0.003 [0.002%| 0.023 | 0.010 | 0.012 | 0.008 | 0.015 | 0.006
2 1200 3| 14 | 0070|0043 | 0.003 [0.002*| 0011 |0.007*| 0.013 | 0.008 | 0.010 | 0.004*
1008 21 | 0.081 | 0.036 | 0.003 [0.002*| 0.008 | 0.006 | 0.013 |0.008*| 0.006 | 0.004*
1 039 | 024
2 240 4005 3| 67 | 028016
13 | 013 | 011
2001 14 | 012 | 012
7 | 0.125 | 0.097 | 0.009 | 0.004 | 0.010 |0.004* | 0.008 | 0.006 | 0.006 |0.004*
2 960% 3| 14 | o125 0093 | 0.009 | 0.005 | 0.006 [0.003* | 0.008 |0.006*| 0.006 | 0.004*
21 | 0107 | 0.068 | 0.008 |0.004*| 0.007 |0.004* | 0.008 |0.006*| 0.006 | 0.004*
1998,1999
7 214 | 1.29 | 002 |002*| 005 | 0.03 | 0.06 | 0.03 | 0.05 | 0.03*
2 960% 3| 14 | 098 | 065 | 0.02 |001*| 003 | 002 |<0.03|<002| 0.05 | 0.02
21 | 064 | 050 | 002 |001*| 004 |0.02% | <0.03 |<0.02| 0.04 | 0.02%
1998,1999
7 115 | 1.02
2 1200 1920% 3| ¥ | 110 062
2001 21 | 062 | 044
28 | 061 | 031
1 197 | 1.25
- 3 152 | 1.15
2 400 500 2 7 127 | 100
2003 14 | 103 | 072
14 | 123 | 0811 | 0.026 | 0.013 | 0.024 | 0.018 | 0.040 | 0.020 | 0.009 | 0.005
C .o, 005 4| 28 | 143|079 | 0053|0027 0051 | 0.028 | 0.066 | 0.036 | 0011 | 0.007
42 | 142 | 0.815 | 0.105 | 0.049 | 0.041 | 0.027 | 0.113 | 0.062 | 0.017 | 0.009
1998 56 | 0385 | 0.194 | 0,042 | 0,021 | 0,029 | 0.019 | 0.055 | 0.026 | 0.016 | 0.008*
7 016 | 011
2 960% 3| 13-14 | 011 | 007
2002 21 | 010 | 0.07
7 380 | 158 | 011 |0080| 121 | 063 | 0.44 | 0.24 | 039 | 025
1999 4 320 1| 14 | 793 | 366 |0136|0073| 1.03 | 0.63 | 031 | 0.15 | 0.60 | 0.28
o 21 | 328 | 1.30 | 008 [0.042%| 065 | 032 | 021 |008* | 070 | 0.27
7 367 | 158 [0131| 099 | 093 | 059 | 0.44 | 0.23 | 0.17 | 014+
1009 4 320 1| 14 | 831| 38 |0167| 089 | 0.95 | 0.66 | 0.33 | 0.16% | 0.37 | 0.21*
99, 21 | 319 | 1.32 | 0092 | 042% | 061 | 031 | 0.19 | 0.09* | 0.32 | 0.14*
ai PHI
D G sP SG WP WDG sC
<
A 0.006 B <0.008
<0.008
<0.01 <0.01

TZNG TZMU MNG TMG
ITZNG 1.06
TZzZMU  1.21
/MNG 211
VG 1.22
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ACh

ALP

ALT

APTT

GGT

CK

EROD

Hb

His

Ht

LD

MCH

MCHC

N-demeth

O-demeth

PROD

PT

RBC

TG

WBC
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10

11

12
13

14

15
16
17
18
19
20
21
22
23
24
25

64 1-1
HP http://www.fsc.go.jp/iinkai/i-dai64/dai64kai-siryoul-1.pdf

22
233 u 1
64 1-5
HP http://www.fsc.go.jp/iinkai/i-dai64/dai64kai-siryoul-5.pdf
19
HP http://www.fsc.go.jp/senmon/nouyaku/n-dail9/index.html
2003

16 9 14
2004 HP http://www.fsc.go.jp/hyouka/iken.html#02

2000

2000

2001

2000

2000

2000

2000
2000

2000
2000
2004
2004

2002

1999

2001

1999 2000
1999
2001
1999 2000
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

1997
1997
1997
1998

TZNG

1999

TZWU

1999

MG

1999

MG

MAI

1999

2000

Corporation
1997
1997
1997

Corporation
2000

Corporation 2000

Laboratories, Vienna

GLP

GLP

GLP

GLP

GLP

2000

2000

90

12
2000
24

) Covance Laboratories, Madison
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GLP

GLP

GLP

GLP

Covancela oratories

Covance Laboratories

Covance Laboratories

Covance Laboratories

Covanvce Laboratories

Covance Laboratories

Covanve Laboratories

Covance Laboratories 1999
Covance Laboratories
GLP Bayer Corporation
GLP Bayer
GLP Covance Laboratories
GLP Covance Laboratories
GLP Covance Laboratories
GLP Bayer
2001
Covance Laboratories
GLP Bayer
Covance
(GLP
2000



46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64
65

18 GLP
Covance Laboratories, Madison 2000
GLP Bayer Corporation
2000
GLP Argus Research Laboratories
1998
GLP Argus Research Laboratories
1998
GLP Bayer AG 1999
V79 HPRT
V79-HPRT GLP Bayer AG 1999
CHL in vitro
GLP Safepharm Laboratories 2000
in vivo GLP Safepharm
Laboratories 2000
in vivo DNA (UDS) GLP
Bayer AG 1999
DNA GLP
2000
TZNG GLP Covance Laboratories 1999
TZMU GLP Covance Laboratories 1999
T™MG GLP Covanve Laboratories 1999
MG GLP Covance Laboratories 1999
MAI GLP Covance Laboratories 1999
GLP 2000
14 3 20
HP http://www.env.go.jp/press/press.php3?serial=3225
10 2000
11 2001
12 2002
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