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ADI

IUPAC (RS)-1-

100

-2-

-3-(

22 mg/kg
0.22 mg/kg /

/



dinotefuran 1SO

IUPAC
(RS)-1- -2- -3-( -3- )

(RS)-1-methyl-2-nitro-3-(tetrahydro-3-furylmethyl)guanidine
CAS (N0.248583-16-1)

N- N ~- N 77-[( -3- ) ]
N-methyl-N “ -nitro-N “"-[(tetrahydro-3-furanyl)methyl]guanidine

C7H14N40Os3
202.21
0 H H
Y CH3
N
N0,
1993
2002 4 24
1 113
2005 8 12
2006 7
124 126 2007

137



.13 5 6
14C Tf-14C- 14C
Gu-1“C- DN UF MNG
14C (**C-DN “C-UF 14C-MNG)
1 2
1
Tf
Tf-14C- Gu-1“C- Gu-14C-
7
15
50 50 50 50 1000 200
(mgkg )
1 14 +15
mg/kg /
SD 5 9
( 24 84 99%
168 88 100% 1 2.4%
( ) 90 98% 2 3%
Crnax 0.3 05 Tmax
41 46pa9/g 2 Tmax 471 5669 /g
Tz 4 8 14 15 (
) 2
() () 2




15

-10 -

2 Hg/g
168
79.4 (67.3) (45.8) 40.6 36.3
34.8 34.3 (33.9)  (32.9) (32.6) | 0.052
(171) 72.4 475 41.4 37.6
35.0 (34.5) (32.6) (32.6) (33.5) | 0.021
(3850) (3540) 470 423 (368)
287 261 (253) 252 (244) | 0.692
(3630)  (3340) (998) 867 673
492 450 438 436 (400) | 0.703
0.5 Tmax 1.5 Tmax
() () SD 3
TAR 0.6 0.9%
85 95% 1.1 1.3%
99%
() 18 SD 9
0.5
0.5 0.13%TAR
() 15 SD 9
() () SD 4
74 93%TAR
446-CO 446-DO PHP-Ac 1 3%TAR PHP UF-DM
446-OH+COOH 0.8 3%TAR 0.5%TAR
0.3 3%TAR
MNG 446-DO-Ac 0.005 0.4%TAR PHP
UF-DM 446-OH COOH 0.01 0.3%TAR 446-CO 446-DO
PHP-Ac 0.03 0.3%TAR 0.1%TAR




0.005% 1%TAR 0.2%TAR

1.5 UF-DM
446-OH+COOH 446-CO 446-DO PHP-Ac 0.005% 1%TAR
0.2%TAR
0.46 0.52%TAR PHP MNG
0.1% TAR
1.5
0.61% TAR
( 2
Tf-14C- Gu-14C- 200 mg/kg
() SD 1
120 93 TAR
5% TAR
Tf-14C- Gu-14C- 200 mg/kg
() SD 3
48 0.6 0.8 TAR
3
in vitro
Gu-14C- DN UF MNG 14C 0.1 1 ppm
S-9 in vitro
24 92%
24 DN 99.1 100% UF
89.8 92.4% MNG 93.7 93.9% MNG
NG MG 2 3% 4
Tf-14C- Gu-14C-
5 20 400g ai/ha 20 5

- 11 -



67

1.6% 21% 3% 73% 20
a7 11% 58%
0.3% 5%

0.35 0.40 mg/kg 0.05
0.06mg/kg 1.3 1.8 mg/kg
0.014 0.015 mg/kg TRR 26.2 26.3% UF DN
PHP 446-DO 0.001 0.005mg/kg(2.26 8.57 %TRR) MNG UF PHP
446-DO 0.008 0.009 mg/kg 14.8 15.8%TRR
1.35 1.82 mg/kg
0.70 0.97 mg/kg UF 0.18 0.22 mg/kg
5.1 5.8 mg/kg 0.34 0.61
mg/kg 7.6 8.1 mg/kg
0.18 0.20 mg/kg(33.4 53.6%TRR) UF 0.05 0.11 mg/kg
141 172%TRR MNG UF PHP 446-DO 0.030 0.104
mg/kg 8.93 17.0%TRR DN PHP 446-DO 0.011 0.043mg/kg 3.31
7.05 %TRR 4.0 5.6 mg/kg
UF 0.72 1.2 mg/kg

Tf-14C- Gu-14C-
50pug ai 6 9 21 100pg ai
5 14 21
21 63 73%TAR
13 20%TAR 0.4 1.2%TAR
21
26.2 35.3%TRR DN 16.1 19.4%TRR UF 135 16.0%TRR
MG DN-2-OH BCDN 6%TRR
21 35 45% TAR 3
4% TAR 45 57% TAR
32.0 345%TRR DN 223%TRR UF 145 19.0%TRR MG DN-2-OH
BCDN 5%TRR
DN
DN-OH 446-DO
BCDN PHP UF
MNG (UF PHP

-12 -



446-DO)

6
2
3
3
Tf
GU-14C-
Tf-14C- Gu-14C-
4 2 3 3 2 3
3 2 3
6 9 15|13 9 15 0 15 21 15
) 50 50 150 100 50
(g ai)
2
15 87 91% TAR
0.6 1.7%TAR 0.1 0.2%TAR

19.3 19.6 mg/kg 36.9 49.7%TRR DN 53 9.8 mgkg 135
18.8%TRR UF 2.9 4.3 mg/kg(7.3 8.3%TRR) BCDN 2.7 4.8 mg/kg(6.9
9.2%TRR) MG PHP 446-DO 3.4 mg/kg

1( ) 15 60%
58% 1.3%TAR 33 35%TAR
1.09 1.48 mg/kg 25.0 29.6%TRR DN 143 1.46
mg/kg 28.6 33.4%TRR UF 0.67 0.79 mg/kg(13.4 18.1%TRR) MG PHP
MNG 446-DO BCDN 0.5 mg/kg

() 15 99%TAR
0.2 0.6%TAR 0.01%TAR
() 15 92%TAR
0.69 mg/kg 87.3%TRR UF 0.03mg/kg 3.4%TRR DN 0.02
mg/kg(2.9%TRR) PHP BCDN 446-DO MNG MG  0.01 mg/kg
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2( ) 21
1.3 1.6% TAR
475 47.6%TAR

1.26 mg/kg 55.4 63.5%TRR MNG

36.6 36.8%TAR

40%
15 1.6%TAR
0.95

0.08 mg/kg 4.5%TRR 446-DO

0.04 0.07 mg/kg(2.39 3.51%TRR) PHP  0.05 mg/kg(1.8

2.8%TRR) UF DN  0.02 mg/kg

UF
DN-2-OH  446-DO
FNG
7
Tf-14C- Gu-14C-
50pg ai 5
2 3
19
1%TAR 0.1%TAR

DN
BCDN PHP
MNG
5 11 19
11 28 43
81% TAR

16.4mg/kg 29.8%TRR PHP 5.3

mg/kg 9.6%TRR BCDN 5.6 mg/kg(10.2%TRR) DN 4.3 mg/kg(7.9%TRR)

UF DN-3-OH DN-2-OH 3 mg/kg

43 40%
38% TAR 1%TAR 39%TAR
0.38 mg/kg 24.0%TRR 0.42 mg/kg 26.5%TRR DN 0.19
mg/kg 11.9%TRR UF  0.11 mg/kg 7.26%TRR PHP BCDN DN-3-OH
0.1 mg/kg MNG
8
Tf-14C- Gu-14C-

50pg ai 3 4
50pgai 3 4

20 20pg ai

9
6% TAR 0.3 0.5%TAR

-14 -

3 9 15
6 10 15
3
81 92% TAR 3
151



30.1mg/kg 59.9 67.4%TRR DN 3.4 4.0mg/kg(9.0 13.7%TRR)

UF 19 3.0 mg/kg 6.7 7.6%TRR PHP 446-DO BCDN
1.4mg/kg
20 28 36% TAR 0.2
0.6%TAR 57 68% TAR 0.61
0.85mg/kg 37.3 55.6%TRR DN 0.16 0.29mg/kg(10.4 17.7%TRR)
UF 0.19mg/kg 11.8 12.4%TRR 446-DO 0.12
0.17mg/kg 7.1 11.1%TRR
7 93 95%
0.1 0.5mg/kg 91%TRR
9
4
4
Tf-
Gu-HC- Tf  Gu-4C-
4 2 3 3
3 2
2
10 20 27 |22 40 55| 11 11 25 11 25
) 50 50 50 5 10
(g ai)

27 0.2% TAR
1%TAR 83%TAR 0.3%TAR 0.8%TAR
0.3%TAR 0.5%TAR

15.1mg/kg 21.2%TRR DN  7.9mg/kg(11.1% TRR) PHP  8.0mg/kg
11.3% TRR 446-DO UF 6mg/kg
55 0.3% TAR
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13 23%TAR 1%TAR 75 T7T%TAR

0.04 0.09mg/kg 2.7 8.3%TRR
0.30mg/kg(18.4%TRR

1%TAR

0.18 0.33mg/kg 16.1 20.6% TRR MNG

PHP
Gu- 446-DO MG DN  0.30mg/kg
11 90 95%
0.1 0.2% 0.04 0.2%
25 5 7%TAR 60.6
72.2%TAR 0.97 1.1mg/kg 67.4
79.1%TRR  PHP 0.1mg/kg
25 3 10% TAR
32 44% TAR 0.48 1.16mg/kg 68.6
73.6%TRR PHP 0.04 0.11mg/kg 6.1 7.1%TRR UF FNG 0.06mg/kg
10
Tf-14C- Gu-“C- ( ) 50pg ai
8 20 29 20pug ai
8 14
29 0.7 1% TAR 84
86%TAR 1%TAR 0.04 O0.1%TAR 0.2 0.3%TAR
29
20.2 24.2mg/kg 42.4 A5.7%TRR UF BCDN
DN MG 4 mg/kg
14 95 98%
11 1.7mg/kg 89.0%TRR UF
DN 0.1 mg/kg 11
Tf-14C- Gu-“C- 50
g ai 5 10 14 20
Gu-14C- 50pgai 2 3 6
10 15 30
20 2 3% TAR 81
86%TAR 1 2%TAR 0.1%TAR 0.3 0.4%TAR
20
1.62 1.78mg/kg 12.2 12.8%TRR DN 3.22
3.36 mg/kg 23.1 253%TRR PHP 446-DO
UF 1.3mg/kg 0.02 mg/kg
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DN
30 2% TAR 49% TAR
0.6% TAR 41% TAR
0.02 mg/kg 35.8%TRR DN 0.02 mg/kg 35.3%TRR UF  0.005 mg/kg
DN  1.83 mg/kg 30.9%TRR

12
Tf-14C- Gu-14C-
50pg ai 14 37 60
Tf-14C- Gu-14C- 20pg ai
3 6 12 16
60 84% TAR 0.6% TAR
60
10.6 mg/kg 23.4%TRR MNG
PHP 446-DO DN 4.2 mg/kg
16 87% TAR 3
5%TAR 0.05 0.07 mg/kg 43.6
44.3% MNG 446-DO FNG 0.01 mg/kg
13
Tf-14C- Gu-14C-
209 4 9 12
12 9 15% TAR 34 36%TAR 34
36%TAR 12
0.03mg/kg 23.1 32.3%TRR
PHP 0.01 0.02 mg/kg 12.0 13.9%TRR MNG 0.01 mg/kg
10.3%TRR 446-DO UF DN 0.01 mg/kg
14
Tf-14C- Gu-1“C- 50
Mg 20 30 55
55 83 84% TAR 1%TAR
55
11.1 21.0mg/kg 27.9 30.8%TRR PHP
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0.89 4.9 mg/kg 2.2 7.2%TRR 446-DO 7.7 9.4 mg/kg 11.4

23.6%TRR UF 24 36 mgkg 3.6 9.0 TRR DN 3.7 5.4 mglkg
8.0 9.4%TRR 15
DN
S0pig
14C-DN 14 21
DN
82 95%
DN DN
DN
14 21
DN 89.5 96.9%TRR DN
16
UF
50pg  MC-UF 22
UF
78% 1%TAR
UF 13.2mg/kg 33.1%TRR UF-DM
UF 21.0 mg/kg 52%TRR
UF 17
MNG
50pg MC-MNG
MNG
89% 29%TAR 0.3%TAR
MNG 0.98 mg/kg 65.5 TRR
MG  0.33 mg/kg 21.9%TRR NG 0.04 mg/kg 2.83%TRR
MNG 18
PHP 446-DO
509 PHP 446-DO
PHP 446-DO
PHP 446-DO DN-2-OH BCDN 446-DO
PHP MG DN-2-OH BCDN 19

Tf-14C- Gu-14C-
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1pg/g 25

16
20
5 6 10 11
16 12.3 39.8%TAR NG
8.8 17.1%TAR MNG 11.7 15.0%TAR UF FNG 0.26 0.60%TAR
16 Tf-14C-
56 62%TAR Gu-4C- 26 28%TAR
16 18.6 22.6% TAR 50 60%TRR
(RRR)
33.4 49.2% 7.1~9.1%RRR UK1
NG MNG UF+FNG 9.2 11.4 8.6 4.0 0.05% 1.5%RRR
MNG MNG NG
UF
20
Tf-14C- Gu-14C-
0.4pa9/g 25 16
4 5
16
50.2 66.7%TAR
16 3.8 7.7%TAR DN
12.7 25.7%TAR UF 1.0 1.8%TAR 6.2 11.1%TAR
16 83.1
75.8%TAR DN 20%TAR
21
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Gu-14C- 0.4pglg 26
9 26
49.3%TAR 1.2%TAR
26 17.8%TAR DN 27.3%TAR
UF  4.2%TAR 16 43.2% TAR
81% DN
22
DN
14C-DN
16 6
DN 16
6%TAR 15%TAR 23
UF
1C-UF
16
15 UF 53.0% UF-DM 2.1%TAR
4 71% TAR 15
26%TAR 24
MNG
11C-MNG
11 3
16 NG 16.8% MNG 36.2%TAR
12 MNG 4.9%TAR MG 0.08%TAR
16 27.4% TAR 12 47 7%TAR
25
NG
1C-NG
3 8
20 NG 0.7% 42 NG
1.31%TAR 20 74.1% TAR
42 41.0%TAR 26
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4 DN 7 MNG 5
Kradsoc 23.3 33.6 DN 58 2500 MNG Kr2doc 8
31 Krdesoc 12 28 MNG
27 29
Tf-14C- Gu-1“C- 2
( ) 5.9 ug/g 30 cm
0.01M 4
96 99 57 77% TAR
56 58
66~73 61~74% TAR 36 20~25 19~33%TAR
NG MNG ( 30)
60% 26 2
4cm
26 5 Tf-14C- Gu-1“C-
0.4 mg/kg 30
30cm
0.01M 4
59~87%
MNG NG 42~44 22 7 11~14% TAR
91~95%
DN 60~62 11~12 19~20%TAR
54~87%
17~40% TAR 94~107 30~32%
TAR 15~17%TAR MNG
18%TAR NG 6%TAR 21~26%TAR MNG 6%TAR
NG 3%TAR
27~28%TAR 32~38%TAR DN  15~19%TAR
DN 0 5cm ( 31)
DN UF MNG
14.C-DN 14-C-UF 14.C-MNG DN UF MNG
DN 46 4.7 2.810/g
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30 cm 0.01M
4 DN UF MNG
DN 98 100 0~5cm
DN 72~89 TAR
UF 85 UF
83%TAR 9%TAR
MNG 76
MNG 73%TAR 13%TAR ( 32)
% 10a 4kg 4pag/cm? 4009 ai/ha
0~10cm im
0.5pg/ml 28 0.002
pg/mi MNG UF DN 14
0.002pag/ml  0.006pag/ml 0.004pag/ml 28
BCDN DN-3-OH MG
0~10cm 0.048p40/g 14
0.110p0/g 133 0.009ug/g
DN 49~161 0.024g/g 10cm
8
MNG UF DN 9 BCDN
DN-3-OH MG 7 0~30cm
33
600 g ai/ha
1m 90 100 cm
0 10 cm
1.12 1.3919/g 124 0.052 0.0249/g
40 50cm
0.006pug/lg 124 30 40 cm 0.007pglg 77
DN UF 0 10cm
0.02jug/g MNG 0 10cm
0.06 0.099/g 124 0.02 0.01pg/g
33
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10 20 cm  0.09p40/g 10 20 cm 0.084g/g

NG 77
30 40cm 0.02pag/g 0 100cm
29 12
MNG UF DN NG
58 13
90 100cm (MNG UF DN)
34
Tf-14C- Gu-14C- 509 /g 600 g
ai/ha 26 30 8.10 W/m?
315 400 nm
30 64.6 69.8%TAR 93.0%TAR
47~56 90% 172~202
MNG DN BCDN DN-3-OH FNG UF PHP
2%TAR 14.5~16.0% 35
pH4.0 7.0 9.0
5 mg/ 25 40 60
25 pH 40
pH9.0 60 78.3%TAR
UF 60 0.07mg/ 40
pH4.0 70 1 pH9.0 170
36
pH4.0 7.0 9.0
11.0 13.0 2.02mg/L
50 170

pH4.0 7.0 9.0
pH11.0 45 pH13.0
4.2 UF 37

DN
14C-DN pH4.0 7.0 9.0
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0.9mg/L 50 5
DN
DN
38
MNG
14C-MNG pH9.0 0.4mg/ 50
63 75 38 MNG
pH4.0 7.0 1 pH9.0
1050 39
BCDN DN-2-OH
BCDN DN-2-OH 100mg/L pH1 3 4 7 9
BCDN 11 DN-2-OH 4 BCDN DN-2-OH
BCDN DN-2-OH pH3 9 pH1
BCDN pH1 pH1
BCDN DN-2-OH BCDN 3
40
( )
5mg/L 25
290 nm 400 416 W/m?2 300 800 nm
3.8
DN UF MG BCDN
DN-3-OH 41
DN
14C- DN pHS5.0 7.0 9.0
0.95mg/L 25 15.1
290 nm 28 W/m?2 300 400 nm DN
pH5.0 pH5.0 23.8
42
MNG
14C- MNG  pH7.0 1.7mg/L 25 15.1
290 nm 28 W/m?2 300 400 nm
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MNG

MNG 1.2 6.8
50.6%TAR N- 19.5%TAR 43
Tf-14C- Gu-14C- 209
25 168 8.10W/m?2 315
400 nm 25 96
13.1W/m?2 315 400 nm
40 43
PHP MG DN-2-OH BCDN
96 04 1%
0.4 4%
44
Tf-14C- Gu-14C- 2mg/L ( )
25 15 13.10W/m2 315 400 nm
16 600W/m?2
300 800 nm
25 16
13.1W/mz2 315 400 nm
5
3 4 1
5 6 MG DN-2-OH
DN-3-OH BCDN DN MG DN-2-OH BCDN

45

DN ( )
14C-DN DN
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14C-DN 20p1g

25 21 8.10W/m?2 315 400 nm DN

DN 11
DN-2-OH DN-CO MG

14C-DN  2pg/mL 25 16
250 765W/m?2 300 800 nm DN
DN 47 300
DN MG DN-CO
DN
( 46)
UF
1C-UF UF
14C-UF 20 g 25
10 8.10W/m? 315 400 nm
UF
10 16 UF
UF UF 10 68%

UF-CO UF-DM

UC-UF  2pg/ 25 16
250 765W/m2 300 800 nm UF
UF 18 100
UF UF-DM BCUF
UF
( 47)
MNG
LC-MNG MNG
1C-MNG 209
25 21 8.10W/m2 315 400 nm MNG
MNG 42
MG
UC-MNG  2mg/ 25 24
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250 765W/ m? 300 800 nm MNG
MNG 5 1
MG
MNG
( 48)
PHP 446-DO BCDN DN-3-OH
10mg/ PHP 446-DO BCDN DN-3-OH
PHP 446-DO 25 5 250 765W/m?
300 800 nm PHP 446-DO PHP
DN- -OH BCUF DN-CO 446-DO
DN-2-OH
BCDN DN-3-OH 16 290 320mn
BCDN DN-CO DN-3-OH
MG ( 49)
MNG UF DN
5
2 24 2 120
50
5
1)
6 120
0.4 mg/kg 5 120
7 45
0.6 mg/kg 7 44
1Ggail 2 2
4006 g ailha><2 8 120
10006 g ai’/ha 24 38
600SP g ai/ha>=<2 14 22
1) MNG UF DN
G SP
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MNG UF DN

2
200g ai’/ha 2 7 19.7

mg/kg 14 21 5.10 mg/kg 1.64 mg/kg

MNG UF DN 0.17mg/kg 0.32 mg/kg 0.22
mg/kg 51 53,125,126,131

6
4
6
1 6 (65 )

( 533kg) | ( :158kg) | (  :556kg) | (  :54.2kg)

481 248 413 545
(hgl 1)
2 3 12 48 mg/
/ 7
1 7 MNG
UF DN 54,55
5 518-698kg 3 200mg/
10 240
1 12
0.01pg/g 135
154 1.22-1.77kg 20 14mg/
10
10
1 0.01ug/g
136
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7 56
7
/ mg/kg mg/kg mg/kg
2600mg/kg
4 3
2000mg/kg
0, 550, 850,
5 30(;,6%%00, 550 850 1300mg/kg
850mg/kg
0.850 2000 mg/kg
10 130'0 20’00 1300 2000
10 13%’0852%’00 2000 >2000
2000 mg/kg
( 10 13%’0852%’00 2000 >2000
)
850 mg/k
( 10 0, 550, 850, 550 850 o writhing
writhing 1300, 2000
)
850 mg/kg
0, 550, 850,
6 1300, 2000 550 850 2000 mg/kg
2
3 0, i%’oso’ 100 >100
3 0, i%’oso’ 100 >100
0, 850, 1300 mg/kg
> 1300, 2000 850 1300
0, 106, 105, 103 g/ml
in vitro 3 104, 103 104 g/ml | 10-3 g/ml
g/ml
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0, 850,
10 1300, 2000 2000 >2000
L 103 g/ml
in vitro 0, 106, 105,
(Krebs- 4 104, 103 104 g/ml | 103 g/ml
Hensele g/ml
ite )
. 0, 850,
(Courvoi 10 1300, 2000 2000 >2000
ser )
) 0, 10, 30,
4 100 100 >100
in vitro 0, 106, 105,
(Krebs- 4 104, 103 103 g/ml | >10-3 g/ml
Hensele g/ml
ite )
0 1300 mg/kg
360, 550, 550 850
° 850, 1300 850 1300 850
2000 mg/kg
PT
APTT 0, 10, 30,
RBC 3 100 100 >100
WBC
Ht Hb
H1
- 104 M - - N
(in H2
Vitro)
- in vitro
(in vitro) invitro
in vitro
SD ICR SD
Wistar
8 57 60
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8

LDso mg/kg
SD 2804 2000
ICR 2450 2280
SD >2000 >2000
Wistar LCso mg/L
>4.09 >4.09
FNG PHP 446-DO UF DN-3-OH BCDN DN ICR
NG MNG MG
B
61 75
9
LDso mg/kg
FNG >5000 >5000
PHP 3560 3190
446-DO >5000 >5000
UF ICR >5000 >5000
DN-3-OH >5000 >5000
BCDN >5000 >5000
DN >5000 >5000
10200
NG 3850
3120
Fischer >1000 >1000
MNG ICR >1540 >1540
MG 680
A 1600
10200
B 3850
3120
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SD 10 0 325 750 1500
mg/kg 15
1500 mg/kg 76
NzZW
77,78
Hartley Maximization
79
90
SD 10 500 5000 25000 50000
ppm 10 90
10 90
500 ppm | 5000 ppm | 25000 ppm | 50000 ppm
336 1620 3160
mg/kg / 384 1870 3620
11
25000 ppm
25000 ppm 5000 ppm
5000 ppm(336 mg/kg
/) 500 ppm 38 mg/kg / 80
11 90
50000 ppm APTT 1
Glu TP Glob BUN
25000 ppm
5000 ppm 5000 ppm
500 ppm
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90

ICR 10 0 500 5000 25000 50000
ppm 12 90
12 90
500 ppm | 5000 ppm | 25000 ppm | 50000 ppm
81 844 4440 10600
mg/kg / 102 1060 5410 11600
13
50000 ppm
25000ppm 4440 mg/kg / 5410 mag/kg /
81
13 90
50000 ppm
Alb
25000 ppm
90
10 0 1600 8000 240002 ppm
14 90
14 90
1600 ppm | 8000 ppm | 24000 ppm
58 307 862
mg/kg / 58 323 950
15
40000 30000 ppm 24000 ppm 3
24000 ppm 1600 ppm
8000 ppm 307 mg/kg /
1600 ppm(58 mg/kg /) 82
2 4 40000 ppm
5 11 30000 ppm 12 24000 ppm
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15 90
24000 ppm
40000~30000ppm
8000ppm 8000ppm
1600ppm
20
SD 10 0 500 5000 50000 ppm
16 90
16 90
500 ppm | 5000 ppm | 50000 ppm
33 327 3410
mg/kg / 40 400 3810
50000 ppm
50000 ppm
5000 ppm 327 mg/kg / 400 mg/kg
83
4 0 640 3200 16000 ppm
17 1
17
640 ppm | 3200 ppm | 16000 ppm
20 111 559
mg/kg / 22 108 512
18
3200 ppm
16000 ppm 559 mg/kg / 640 ppm
(22 mg/kg /) 84
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18 1
16000 ppm Neu
Alb K
pH
3200 ppm
640 ppm
/
SD 90 20000 ppm 100
0 60 200 2000 20000 ppm 19
2 /
19 2 /
60 ppm 200 ppm 2000 ppm 20000 ppm
2.98 9.89 99.7 991
mg/kg / 3.81 12.5 127 1330
20
20000 ppm
20000 ppm
pH
20 2 /
20000 ppm
MCV RBC MCH MCHC Mon
Cre TP Alb Ca K
/
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2000 ppm

21 20000 ppm C
C
C
C
60 200 2000ppm
C C
20000 ppm
21 C
(ppm) 0 60 200 2000 | 20000 0 60 200 2000 | 20000
99 89 90 88 100 100 90 90 89 100
C 8 12 10 12 17* 12 11 12 5 13
C 1 0 0 0 0 0 0 1 1 1
9 12 10 12 17 12 11 13 6 14
C 28 30 24 26 28 27 38* 45%* | A3** 22
Fisher-lrwin * p<0.05 ** p<0.01
20000 ppm
2000 ppm 100 mg/kg / 127 mg/kg /
85
18
ICR 70 0 25 250 2500 25000
ppm 22 18
22 18
25 ppm 250 ppm 2500 ppm 25000 ppm
3.35 34.1 345 3690
mg/kg / 4.38 45.1 441 4730
23
25000 ppm
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25000 ppm

2500 ppm 345 mg/kg / 441 mg/kg /
86
23 18
25000 ppm
2500 ppm
2
SD 30 P 25 k1 0 200 2000
20000 ppm 24 2
24 2
200 ppm | 2000 ppm | 20000 ppm
b 16.2 164 1690
184 190 1840
(mg/kg /) F 21.4 210 2170
' 21.9 220 2230
25
20000 ppm
20000 ppm
2000 ppm P 164 mg/kg / 190 mg/kg I F1
210 mg/kg / 220 mg/kg /
87
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25 2

P F1 F1 F2
20000ppm
2000 ppm
20000ppm
2000 ppm
2
SD 10
0 2000 20000 ppm 26 2
26 2
2000 ppm | 20000 ppm
P 147 1390
180 1690
(mg/kg I) . 198 2040
' 211 2180
27
20000 ppm
20000 ppm
2000 ppm P 147mg/kg / 180 mg/kg / F1
198 mg/kg / 211 mg/kg /
88)
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27 2

P F1 F1 F2
20000ppm
2000 ppm
20000ppm
2000 ppm
SD 24 6 15 0 100 300 1000
mg/kg /
1000 mg/kg /
300 mg/kg / 1000 mg/kg /
89
NzZwW 22 6 18 0 52 125 300
mg/kg /
300 mg/kg /
125 mg/kg /
52 mg/kg / 300 mg/kg /
90
DNA
CHL/IU
28
91 94
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28

In vitro DNA . 1000 16000 u g/
B. subtilis H17, M45
91 +/-S9
S. typhimurium 1.2 5000 pg/
92 TA98, TA100, TA1535, +/-S9
TA1537 , 313 5000 p g/
E.coli WP2uvrA +/-S9
500 2000 pg/ml
93 (CHL/1V)
in vivo BDF1 :0,270,540,1080
94 ( 6 ) mg/kg
(2 )
+S9
NG MNG FNG PHP 446-DO UF MG DN-3-OH
BCDN DN
29 95 104
29
446-DO S. typhimurium 5 5000 pg/
BCDN 95 104 TA98,TA100, +/-S9
DN-3-OH TA1535,TA1537 156 5000 ng/
FNG E. coliWP2 uvrA +/-S9
MG
PHP
DN 0.305 5000 pg/
UF +/-S9
156 5000 ng/
+/-S9
MNG S. typhimurium 1000 5000 ng/
TA98,TA100,TA1535, +/-S9
TA1537,TA1538
NG S. typhimurium 87.5 2800 ng/
TA97,TA98,TA100, +/-S9
TA102,TA1535,
TA1537,TA1538
+/-S9

-40 -




2-MTI-446 FMPZ FPZ A B

A A TA100
TA102 TA97 TA98
S9mix TA98 TA100
0.2%
FPZ CHL/IU
in vivo/ in vitro DNA ubDS
invitro
in vivo
30
105 112
30
2-MTI-446 S. typhimurium 0.305 5000 g/
105,106 TA98,TA100, +/-S9
TA1535,TA1537 156 5000 ng/
E. coliWP2 uvrA +/-S9
FMPZ 5 5000 pg/
+/-S9
156 5000 ug/
+/-S9
FPZz S. typhimurium 5 5000 pg/
107 TA98,TA100, +/-S9
TA1535,TA1537 156 5000 ug/
E. coliWP2 uvrA +/-S9
20 140 pg/ml
108 35 65 ug/ml
(CHL/1V)
70 670 ug/ml  +/-S9
DNA SD 0,2500,5000mg/kg
uDS 3
109
ddy 0,125,250,500mg/kg
110 6 2
A S. typhimurium 1000 50000 pg/
111 TA97, TA98, +/-S9
TA100,TA102

-41 -




5000 g/

B S. typhimurium
112 TA92,TA94, TA9S, +/-S9
TA100,TA1535,
TA1537
+/-S9
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0.3 0.6 2
471 5669 /g Tz 4 8

UF DN MNG

Cmax
14 15

41 46pg/g

446-CO 446-DO PHP-Ac
MNG 446-DO-Ac

PHP 446-DO MG

DN-2-OH DN-3-OH BCDN UF MNG DN
UF MNG UF
DN
5
6 10 11 4 5 9
DN 16 6 UF
7 16 MNG 11
3 NG 3 8
NG MNG UF
DN
30 50cm 10cm
13 58 9
pH9 40 pH11 13 50
170 45 4.2 MNG  pH9
1050
3.8
DN MNG 23.8
pH5 1.2 pH7
DN UF MNG
1 300 100 1
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MNG UF DN
200gai/lha 2



7 19.7 mg/kg 14 21
5.10 1.64 mg/kg MNG UF DN
0.12 mg/kg
3 12 48 mg/ |/ 7
MNG UF DN
200mg/
14mg/
MNG UF DN
2 24 2 120
LDso 2800 mg/kg 2000 mg/kg
2450 mg/kg 2280 mg/kg LDso 2000 mg/kg
LCso 4.09mg/L
38 mg/kg / 4440 mg/kg
/ 58 mg/kg /
22 mg/kg /
100 mg/kg /
345 mg/kg / 22 mg/kg /
147 mg/kg /
300 mg/kg / 1000
mg/kg / 52 mg/kg / 300 mg/kg /
DNA

NG MNG FNG PHP 446-DO UF MG DN-3-OH BCDN DN

TA98
TA98

2-MTI-446 FMPZ B

A S.typhimurium TA100 TA102 TA97
S9mix
TA100 A 0.2%
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FPZ

in vivo/ in vitro DNA
in vitro
31
58 mg/kg /
22 mg/kg
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/

n vivo

90

ADI

ADI



3
mg/kg / mg/kg /
90 336 1620
38 384
o | 27 | 40 |
400 3810
2 | 00 | 91 |
/ 127 1330
S e e B
P 164 P 1690
P 190 P 1840
F1 210 F1 2170
F1 220 F1 2230
R e B
P 147 P 1390
P 180 P 1690
F1 198 F1 2040
F1 211 F1 2180
- 80 | 000 |
1000
90 4440 10600
5410 11600
8 | 345 | &0 |
441 4730
52 125
300
90 307 862
58
1 559
22 108
1 22 mg/kg /
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100 0.22 mg/kg / ADI

ADI 0.22 mg/kg /
ADI
1
22 mg/kg /
100
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1 /
446-CO 1-methyl-2-nitro-3-(2-oxotetrahydro-3-furylmethy)guanidine
446-DO 1-[4-hydroxy-2-(hydroxymethyl)butyl]-3-methyl-2-nitroguanidine
446-DO-Ac | 1-[4-hydroxy-2-(hydroxymethyl)butyl]-3-methyl-2-nitroguanidine acetyl conjugate
1-[4-([3-D-glucosyloxy)-2-(hydroxymethyl)butyl]-3-methyl-2-nitro-guanidine
446-DO-gul . o
1-[2-(3-D-glucosyloxymethyl)-4-hydroxybutyl]-3-methyl-2-nitro-guanidine
446-OH 3-hydroxymethyl-4-(3-methyl-2-nitroguanidine)butyric acid
+COOH 2-(2-hydroxyethyl)-3-(3-methyl-2-nitroguanidino)propionic acid
BCDN 3-(methylamino)-9-oxa-2,4-diazabicylo[4,3,0]non-3-ene
DCM methylene dichloride
DN 1-methyl-3-(tetrahydro-3-furylmethyl)guanidine
DN-2-OH 1-(2-hydroxytetrahydro-3-furylmethyl)-3-methylguanidine
DN-3-OH 1-(3-hydroxytetrahydro-3-furylmethyl)-3-methylguanidine
EtOAc acetic acid ethyl ester
FNG 2-nitro-1-(tetrahydro-3-furylmethyl)guanidine
MG 1-methylguanidine
MNG 1-methyl-2-nitroguanidine
NG nitroguanidine
PHP 6-hydroxy-5-(2-hydroxyethyl)-1-methyl-1,3-dianinane-2-ylidene- A-nitroamine
PHP-Ac 6-hydroxy-5-(2-hydroxyethyl)-1-methyl-1,3-dianinane-2-ylidene- A-nitroamine acetyl conjugate
PHP-gul 6-hydroxy-5-(2-hydroxyethyl)-1-methyl-1,3-diazinane-2-ylidene- AV-nitroamine S-glucose conjugate
UF 1-methyl-3-(tetrahydro-3-furylmethyl)urea
UF-DM 1-(tetrahydro-3-furylmethyl)urea
UF-gul 1-methyl-3-(tetrahydro-3-furylmethyl)urea S-glucose conjugate
2-MTI-446
FMPZ
FPZ
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ai

Alb

APTT

BUN

Ca

Cmax

Cre

Glob

Glu
Hb

Ht

LCso

LDso

MCH

MCHC

MCV
Mon

Neu

PHI

PT

RBC

RRR

Tuw2

TAR

Tmax
TP

TRR

WBC
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mg/kg
_ PHI MNG UF DN
(gailha) () ()
1gail © 4 7 0.134| 0.096| <0.01| <0.01 0.02 0.01 0.01| 0.01
15003 4 14 0.099| 0.089| <0.01| <0.01 0.03 0.03 0.01| 0.01
1998 4 21 0.102| 0.072| <0.01| <0.01 0.02 0.02 0.01 o0.01
lgai/ © 4 7 0.128| 0.084| <0.01| <0.01 0.03| 0.02 0.01| 0.01
40061 4 14 0.116| 0.062| <0.01| <0.01 0.02| 0.01 0.01| 0.01
1999 15002 4 21 0.068| 0.051| <0.01| <0.01 0.03 0.02 0.01| o0.01
1gai/ © 4 7 0.02 0.01| <0.02| <0.02| <0.02| <0.02| <0.02| <0.02
4OO.G.X3 4 14 0.05 0.03| <0.02| <0.02| <0.02| <0.02 <0.02| <0.02
2001 4 21 0.04 0.03| <0.02| <0.02| <0.02| <0.02| <0.02| <0.02
4 7 0.29 0.26
1g ai/ © 4 14 0.51 0.44
150 >3 4 21 0.45 0.42
2001 4 28 0.32 0.20
4 7 0.24 0.20
1lgai/ ¢ 4 14 0.25 0.23
150t =<3 4 19-21 0.38 0.33
2002 4 | 28 023| 013
4 7 0.28 0.22
. 4 14 0.40 0.38
1gail ©
L0005 a | 21 040 034
2002-2003 4 28 0.16 0.13
4 35 0.03 0.03
6gail © 5a 7 0.95 0.52
2gail sP 5a 21 0.75 0.44
2004 150-200sP>< 3 5a 28 0.42 0.23
6gail © 5a 7 0.28 0.22
2gail sP 5a 21 0.61 0.26
2004 100sP><3 5a 28 0.50 0.17
1gail © 4 7 0.30 0.21| <0.05| <0.05| <0.05| <0.05 0.13 0.09
( ) 150053 4 14 0.13 0.09| <0.05| <0.05| <0.05| <0.05 0.15( 0.08
1998 4 21 0.06| 0.05 <0.05| <0.05| <0.05| <0.05 0.15| 0.09
lgai/ © 4 7 1.11 0.74| <0.05| <0.05 0.06| 0.05 0.22 0.12
( ) 40061 4 14 1.08 0.57| <0.05| <0.05 0.08| 0.06 0.13 0.12
1999 15002 4 21 0.32 0.15| <0.05| <0.05| <0.05| <0.05 0.17 0.10
1gail © 4 7 0.98 0.59| <0.05| <0.05| <0.05| 0.05 <0.05| <0.05
( ) 40065¢3 4 14 0.36 0.21| <0.05| <0.05| <0.05| <0.05| <0.05| 0.05
2001 4 21 0.28 0.15| <0.05| <0.05| <0.05| <0.05| <0.05| 0.05
4 7 0.84 0.53
( ) lgai/l © 4 14 0.38 0.24
2001 1505P><3 4 21 0.25 0.15
4 28 0.12 0.10
4 7 1.55 0.99
( ) lgail ¢ 4 14 0.54 0.42
2002 150L>=3 4 19-21 0.21 0.15
4 28 0.06 0.05
4 7 3.10 1.75
. 4 14 0.47 0.38
1gai/ ©
L0005 a | 2 052| 036
2002-2003 4 28 0.20 0.14
4 35 0.07| 0.06
6gail © 5a 7 5.15 2.27
2gail s 5a 21 0.40 0.24
2004 150-2005P =<3 5a 28 0.16| 0.10
6gail © 5a 7 0.45 0.31
2gail s 5a 21 0.14 0.07
2004 100sP><3 5a 28 0.13| 0.06
3a 7 0.008| 0.006
( ) 6006><1 3a 14 0.015| 0.009
2000 250-3008P><2 3a 21 0.014| 0.009
3a 28 0.007| 0.006
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mg/kg

_ PHI MNG UF DN
(g ai/ha) () ()
3a 7 0.03| 0.02
60065<1 3s | 13-14 0.03| 002
300-400%x<2 | 32 | 28 002| 0.02
2001 3a | 42 001| o0.01
30 | 67 004] 002
120571
32 | 13-14 002| 001
2001 300-60057><2 | 5. | 5190 0.02| 0.02
1 | 5056 | 0014| 0011| 003]| 002 | <001| <001| <001| <0.01
() 60065<1 1 | 5763 | 0026 0015 002| 002 | <001| <001| <001| <001
1999 1 | 6470 | 0012| 0009| 001| 001 | <0.01| <0.01| <0.01| <0.01
4a 7 012| 0.09
G2
P 42 | 14 0.07| 005
2001 42 | 21 008| 0.06
1 | 5056 | 0065| 004 <004| 003 | <0.04| 003 | <0.04| 0.03
() 60061 1 | 5763 | 0042| 003| <004| 003 | <0.04| 003 | <0.04| 0.03
1999 1 | 6470 | 0030 002 | <0.04| 003 | <0.04| 003 | <0.04| 003
4a 7 152 1.29
62
fooc?s:;g 42 | 14 056| 037
2001 42 | 21 015| o0.11
3 3 289 230
90061
X - 3 7 121 082
2004 150-2005P>2 | 4 14 033| 020
3 3 015] 012
90061
X 3 7 010| 008
2004 150-2005P>2 | 4 14 008| 006
3 3 0.436| 0.306
( 003gail © 3 7 0310 0213
2000 200-300°x<2 | 3 14 0.169| 0.126
3 21 0.094| 0.070
0.03gail © 3 3 0823| 0700] 002| 001] 008| 005 009| 006
( PR 3 7 0.924| 0603| 002| 001| o008| 005| 011| 007
1998 3 14 0.776| 0.418| 002| 002 | 006| 005| 012| 009
2gail s 4a 3 0.28 0.18
( 0.03g/ © 42 7 020| 014
2003 2005P><2 4a | 14 018| 0.12
60061
X Ik 3 | 1415 205 1.08
Jooa 150~20057 <2
( 60065<1 3 7 134] 092
~ SP
- 150~200°><2 | 3 14 038| 028
3 3 394] 276
X 1:8_??%: >1< ) 3 7 294| 160
2003 3 14 173| 087
3 3 068] 035
0029 ail © 3 7 031| 020
200572 3 14 004| 004
2001 3 21 004| 002
0.01~0.05gai/ sP| s5a 1 12.7 9.76
( 2gail  ® | 5a 3 11.0 | 810
200 200061 5a 7 7.19|  4.09
200572 5a | 13 566| 2.70
3 3 101] 0732
)( 0.02gail © 3 7 0.942| 0537
2000 200-300°<2 | 3 14 0520| 0.324
3 21 0.307| 0217
2gail s 4a 3 2.61 2.00
X 0.03g/ © 4a 7 151 135
2002 200-2025°=2 | 42 | 14 137|  0.99
oo o [ 3] 1 | 30| 58
X 100-20057>2 1 5 21 02 | 02
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mg/kg

_ PHI MNG UF DN
(g ai/ha) () ()
60062 4 14 1.01| 0.60
SP
2001 4005P><2 4 21 0.69| 0.39
2gai/l sP 5a 3 1.86 1.28
90061 5a 7 1.19| 0.88
004 20005P>< 1 5a | 14 0.90| 065
100-200°<2| 52 | 21 0.62| 042
3 1 027 0.20
3 3 021 0.16
- SP
2002 400-600%7>3 | 4 7 026| 0.9
3 14 0.21] 0.19
90061 3a 7 0.29| 0.9
C X ) 340-11945°=<2 | 32 | 14 035 023
2003-2004 3a | 21 024 015
002gail © 3 1 0.256| 0173 0.03| 002 0.02| o0.01 0.01] 0.1
C ) ) 003005 <2 3 3 0.349| 0200 002| o0.01 001| 0.01 0.01| 0.01
1998 3 7 0252| 0.159| 0.03| 0.01 0.01| 0.01 0.01| 0.01
0.4 g ai/L¢ .
002-0.1gai | 7% | 7 P R
o)) 2gail s 3 0.3 0.23
2005 002gail e=<2 | 1T 7 0.34) 022
oo 7 14 0.29| 020
0.4 gai/Le 7a 1 0.52 0.40
0.02~0.1g ai/ SP| 7a 3 0.48 0.34
C ) ) 2g ail sP 72 7 0.58 0.48
2004-2005 002gail =<2 | 72 | 14 052| 042
200-250P<2 | 72 | 28 0.38| 030
3 1 118| 0.763
CoN ) 0.02gail © 3 3 1.09| 0576
2000 2005P><2 3 7 0.851| 0.549
3 14 0.693| 0.379
. 3 1 008 0.07
G
€ ) 0020t 3 | 3 010| 008
2002 3 7 0.09| 0.07
002gail © 3 1 0529| 0343] <001 <0.01| o002 001] <0.01| <0.01
¢ ) ) P 3 3 0497| 0305| <0.01| <0.01| 002| 001 | <0.01| <0.01
1998 3 7 0400| 0213 <001| <0.01| 001| 001 | <001| <0.01
0.02gail © 4a 1 049 041
) 002gail =<2 | 4a 3 0.39| 030
2001 157-2005°=2 | 4a 7 0.23| 018
3 1 0.06]| 005
¢ ) 002gail © 3 3 007| 005
2002 =3 3 7 0.08| 0.6
3 14 0.07] 0.05
. 3 1 147]  1.33
() e, | 3] 3 153|133
2003-2004 3 7 077 065
001~005gail &
2gail & 7a 1 1.60| 1.40
¢ ) 002gail & 7 3 142 132
2005 002gail ox<2 | ! ! 082} 0.78
: 7a | 14 0.58| 0.8
90-3005°><2
002~01gail
ows 71| ) e
C ) ) 002gai/l < . ) ’
2004 002gail ox2 | ! ! 18 L2
: 7a | 14 15 1.0
170-2005P<2
002gail © 3 1 051] o042] <001 <001] o005 o003] 002] o001
C ) ) 500552 3 3 053| 045| <001| <0.01| o004 003| 003] o002
1998 3 7 050| 0.39| <0.01| <0.01| o007 005| 003| o002
0.02gai/ © 4 1 0.60| 0.47
C )N ) =2 4 3 0.66| 0.6
2001 200-2505P><2 4 7 040| 023
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mg/kg

_ PHI MNG UF DN
(g ai/ha) () ()
005gail = | |G| R 0]
€ X 0.02gai/ ¢ 4 21 020 015
2001 200-250 <2 4 53 o7l o1
1 | 8085 | 0021] 0013 | o001] 001 | <001| <001| <001| <0.01
C X 0.02gail © 1 | 8792 | 0030| 0016 | o001]| 001 | <0.01| <0.01| <001| <0.01
1999 1 | 9499 | 0022| 0012 | 001]| 001 | <0.01| <0.01| <0.01| <0.01
3 3 028 013
O 0.02gail © 3 14 032| 020
1999 5005 =<2 3 28 049| 034
3 42 035| 026
3 1 057| 051
O 90061 3 3 0.33| 033
2005 360-6005P <2 3 7 017| 015
3 14 0.10| 006
3a 3 9.43| 770
90061
( X 3a 7 4.77 304
2004 150-2505P>2 | 3, 14 329 172
006gail = | 5 1 235 174
5a 3 254| 182
C X 900¢><2 5a 7 190 138
2004 200~300°><2 | .| ), 111l o
3a 7 0.704| 0.508
6006 1 3a | 14 0.537| 0.356
2000 200-2205P><2 3a | 21 0.502| 0.300
3a | 28 0.133| 0.108
3 60 0.03 | 0.02
( X 3006
2003 3 90 <0.02 | <0.02
2 7.8 0.184| 0.138
2 14 0.221| 0.174
(X 800 P 2 28 0.588| 0.475
2000 2 42 0.487| 0.338
2 | 4956 | 0497| 0373
2 7-8 347| 254
2 14 349| 236
(X 800 2 28 151 1.25
2000 2 42 085 061
2 | 4956 0.87| 048
2 7 0021 0010| <001| <001| <0.01| <0.01| <001| <0.01
10005P 2 14 0035| 0018 <001| <001| <0.01| <0.01| <001| <0.01
1998 2 21 0033| 0016| <001| <001| <0.01| <0.01| <001| <0.01
2 7 1.00 0.78| <0.04| 0.03 <0.04| 0.03 0.05( 0.03
10005P 2 14 136| 1.01| <0.04| 003 | <004| 003 | <0.04| 003
1998 2 21 0.98| 068| <0.04| 003 | <0.04| 003 | <0.04| 003
2 7 024]| 021| <0.04| 003 | <0.04| 003 | <0.04| 003
( ) 10005° 2 14 050| 032| <0.04| 003 | <004| 003 | <0.04| 003
1998 2 21 0.24| 019| <0.04| 003 | <0.04| 003 | <0.04| 0.03
2 7 112] 104] o001] o001 o002 o002[ 002] o002
10005P 2 14 080| 076| o001 o001| o001| o001 o003] 003
1998 2 21 058 054| 002 002| o001| o001 o002 o002
2 7 084| 083| <001 <001| 002 o002 o003] o002
15005P 2 14 056| 054| <001| <001| <0.01| <0.01| o001| o001
1998 2 21 059| 058| 001| 001]| <001| <0.01| 002 002
2 7 0279| 0219| <001| <001| 0.03| 002 002| 001
1000-1200% 2 14 0202| 0.167| <001| <001| 0.03| 002 0.01| o0.01
1998 2 21 0187| 0.144| <001| <001| 0.02| 002 0.01| 001
4a 1 014] 0.10
1 4a 3 0.12| 008
2000 3 4a 7 0.11| 008
2003-2004 500600 4a | 14 0.09| 006
42 | 21 0.09| 006
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mg/kg

_ PHI MNG UF DN
(g ai/ha) () ()
2 7 0.748| 0.572 0.04 0.03 0.01| 0.01 0.04| 0.02
80010005 2 14 0.603| 0402| 005 003| o001| 001 0.03| 0.02
1995 2 21 0.444| 0391 007 005| 002| 002 0.05| 0.03
2 28 0.397| 0315 007 005| 001| 001 0.02| 0.02
4a 1 0.42| 024
4a 3 0.39| 020
200%° 4a 7 027| 014
35053 4a 14 0.15| 0.10
2003 42 | 21 016 0.10
4a 28 0.16] 0.10
2 7 0.477| 0.301 0.01| 0.01 0.03 0.02| <0.01| <0.01
4004505 2 14 0.368| 0.239| 0.01| 0.01 0.04| 003| <0.01| <001
1999 2 | 2021 0.305| 0.188| 0.01| 001 0.03| 002 | <0.01| <0.01
2 | 2627 0.169| 0.097| 001| 0.01 0.02| 001 | <0.01| <0.01
4a 1 097| 056
4a 3 0.75| 054
1600-2000% 4a 7 0.82| 050
4005009 ><3 4a 14 1.00| 0.66
2003 42 | 21 1.03| o064
4a 28 0.70| 053
2 7 1.92 1.47| <0.04| 0.03 0.10 0.06 0.15 0.08
4004505 2 14 1.22| 090| <0.04| 0.03 010/ 006| o014 007
1999 2 | 2021 0.80| 050| <0.04| 003 0.06| 0.04 0.09| 0.05
2 | 2627 0.33| 024| <004| 003 | <0.04| 003 | <0.04| 003
4a 1 540| 4.66
4a 3 499| 356
1600-2000% 4a 7 323 211
40050093 4a 14 263| 184
2003 42 | 21 217 139
4a 28 1.37|  1.06
3 1 094 080
3 3 0.87| 0.76
( 270-700% 3 7 0.60| 0.42
2003 3 14 0.46| 0.39
3 21 0.45| 0.36
200091 4a 7 0.18| 0.8
2004 400~5009><3 4a 21 0.17| o0.14
2 7 197| 144| o008 o007] 032 013 o013| o007
4005° 2 14 1.00| 0842| 014| o008| 023 014 o010| o007
1999 2 21 0.804| 0734 o017| o011| o020| o015| o010| 007
2 7 155| 1.08
2 14 272| 186
- SP
203(2 800-1000><2 2 21 278| 181
2 28 0.84| 073
3a 1 516| 3.44
3a 7 410| 258
2005P><1
X 3a | 13-14 258| 1.89
2002 4005002 | 5. | 5021 157| 1.10
3a | 27-28 1.37| 084
001gail © 3a 1 228 176] o001] o001] o007 o007 o002 o002
X o0antsxs | 3° 3 242| 176| 002| 002| o010 009 003 002
1999 3a 7 212| 148 002| 002| o012 o011| 003 002
2 7 352 266] 002] 002 0.08] o00s| o005| 003
) 560.800% 2 14 322| 272| 003| 002 0.09| 006| 004 003
1999 2 21 240| 1.94| 003| o003| 010 007 005 003
2 28 242| 1.99| 003| o003| 012 008 005 003
2 7 0.63| 050
600-6265° 2 14 072 042
2001 2 | 2021 054| 042
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mg/kg

_ PHI MNG UF DN
(g ai/ha) () ()
4a 1 055| 037
: 4a 3 047| 034
2gail
4a 7 0.39| 0.29
- ISP
2003 3005003 1 44 14 0.30| 020
42 | 21 032| 022
3 1 035| 033
200~320°><3 | 3 3 011| 0.10
2005 3 7 017| 015
2 7 197] 139
200 5P 2 14 510 481
1999 2 21 164| 110
2 7 042| 028
2 14 137| 081
G
2004 12005><2 2 28 3.26| 216
2 56 3.07| 193
ai PHI
G sP L
<0.005 <0.01 <0.02 <0.04 0.05 0.005 0.01 0.02 0.04 0.5
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1~6 (65 )
makg | ff ff ff ff
@ /) | wg 1) | @ )| wy ) [@ ) | wy 1) @) | we )
052 | 185.1 | 96.3 97.7 50.8 | 139.7 | 72.6 | 188.8 | 982
0.009 | 56.1 0.50 33.7 0.30 45.5 0.41 58.8 0.53
002 | 36.6 0.73 21.3 0.43 39.8 0.80 27.0 0.54
002 | 45 0.09 3.7 0.07 3.4 0.07 4.0 0.08
()| 009 | 450 4.05 18.7 1.68 28.7 258 58.5 5.27
()| 129 | 22 2.84 05 0.64 0.9 1.16 3.4 4.39
() | 230 | 26 5.98 0.7 1.61 0.7 1.61 4.2 9.66
() | 012 | 05 0.06 0.1 0.01 03 0.04 1.1 0.13
0.306 | 29.4 9.00 10.3 3.15 21.9 6.70 31.7 9.70
070 | 228 16.0 9.8 6.86 22.9 16.0 19.9 13.9
1.08 | 43 4.64 2.0 2.16 16 1.73 5.9 6.37
092 | 03 0.28 0.1 0.09 0.1 0.09 0.3 0.28
276 | 14 3.86 03 0.83 1.0 2.76 1.9 5.24
035 | 45 1.58 2.8 0.98 4.7 1.64 4.1 1.44
976 | 25 24.4 0.6 5.86 1.9 1855 3.7 36.1
200 | 6.1 12.2 25 5.00 6.4 12.8 4.2 8.4
16 0.4 0.64 0.1 0.16 05 0.8 0.7 1.12
128 | 113 145 45 5.76 8.2 105 135 17.3
020 | 09 0.18 0.1 0.02 0.1 0.02 1.8 0.36
023 | 246 5.66 16.3 3.75 25.1 5.77 22.3 5.13
048 | 24.3 11.7 16.9 8.11 24.5 11.8 18.9 9.07
0.763 | 4.4 3.36 2.0 1.53 1.9 1.45 3.7 2.82
041 | 40 1.64 0.9 0.37 33 1.35 5.7 2.34
16 0.2 0.32 0.1 0.16 0.1 0.16 0.3 0.48
047 | 16.3 7.66 8.2 3.85 10.1 4.75 16.6 7.80
015 | 0.1 0.015 0.1 0.015 0.1 0.015 0.1 0.015
034 | 04 0.136 03 0.102 0.1 0.034 0.3 0.102
770 | 187 144 10.1 77.8 17.4 134 21.7 167
051 | 03 0.153 0.2 0.102 0.2 0.102 0.3 0.153
182 | 06 1.09 0.2 0.36 0.7 1.27 0.6 1.09
0508 | 0.1 0.051 0.1 0.051 0.1 0.051 0.1 0.051
002 | 126 | 0252 9.7 0.194 9.6 0192 | 122 | 0.244
0475 | 416 19.8 35.4 16.8 45.8 21.8 42.6 20.2
0.018 | 0.1 0.002 0.1 0.002 0.1 0.002 0.1 0.002
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1~6 (65 )
(ma/ka) f ff f f
@ 1) [y 1) | @ Y g L) (@) | g L) @) | (agl 1)
1.01 0.1 0.101 0.1 0.101 0.1 0.101 0.1 0.101
0.32 0.1 0.032 0.1 0.032 0.1 0.032 0.1 0.032
1.04 0.4 0.416 0.1 0.104 0.1 0.104 0.6 0.624
0.219 | 353 7.73 36.2 7.93 30.0 6.57 35.6 7.80
0.572 5.1 2.92 4.4 2.52 5.3 3.03 5.1 2.92
0.66 0.5 0.33 0.7 0.46 4.0 2.64 0.1 0.066
0.8 0.1 0.08 0.1 0.08 0.1 0.08 0.1 0.08
1.44 0.1 0.14 0.1 0.14 0.1 0.14 0.1 0.14
0.18 0.2 0.036 0.1 0.018 1.4 0.252 0.2 0.036
1.44 1.1 1.58 0.3 0.432 1.4 2.02 1.6 2.30
3.44 0.1 0.344 0.1 0.344 0.1 0.344 0.1 0.344
1.76 0.3 0.53 0.4 0.70 0.1 0.18 0.1 0.18
2.72 5.8 15.8 4.4 12.0 1.6 4.35 3.8 10.3
0.50 31.4 15.7 8.0 4.0 21.5 10.8 49.6 24.8
0.33 0.1 0.03 0.1 0.03 0.1 0.03 0.1 0.03
13.9 3.0 41.7 1.4 19.5 35 48.7 4.3 59.8
2.54 0.1 0.25 0.1 0.25 0.1 0.25 0.1 0.25
481.4 248.3 413.2 545.3
3
10 12 140 142 o |/
pa/ /
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20
21
22
23
24
25
26
27

28
29
30
31
32
33
34

16 4 7

-1 GLP

2004
(URL http://www.acis.go.jp/syouroku/dinotefuran/index.htm)
11C (MTI1-446)
Covance Laboratories Inc. 2000
11C (MTI1-446) -2
2000
in vitro 2000
-1 GLP Ricerca Inc. 2000
-2 2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
DN 2000
UF 2000
MNG 2000
PHP 446-DO 2000
2000
2000
2000
DN 2000
UF 2000
MNG 2000
NG 2001
GLP
2000
DN GLP RCC Ltd. 2001
MNG GLP RCC Ltd. 2001
2000
2000
DN UF MNG 2000
2001
2001
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35
36

37

38
39
40
41

42
43
44
45
46
47
48
49

50
51
52
53
54
55

56
57

58

59

60

61

62

63

2000

GLP 2000
GLP Huntingdon
Life Sciences Ltd. 1998
DN GLP RCC Ltd. 2001
MNG GLP RCC Ltd. 2001
BCDN DN-2-OH 2000
GLP 2000
DN GLP RCC Ltd. 2001
MNG GLP RCC Ltd. 2001
2000
2000
DN 2000
UF 2000
MNG 2000
PHP 446-DO BCDN DN-3-OH 2000
2003
2003
2003
2003
1999
2000
MTI-446 1999
(MTI1-446) GLP
Corning Hazleton 1997
(MTI1-446) GLP
Corning Hazleton 1997
(MTI1-446) GLP
Corning Hazleton 1997
(MTI1-446) GLP
Covance Laboratories Inc. 1999
A-7 FNG
GLP 2000
)JA-2 NG) Hygiene and Sanitation Vol.45,
No.1,pp.18-20,1980
A-3 MNG) Toxicology and

Industrial Health, VVol.9,No.3,pp.457-477,1993
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64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

A-9 MG) Cesko-Slovenska Farmacie.
Vol.1,pp.434,1952

)JA-4(PHP) GLP
2000
A-5(446-DO) GLP
2000
A-6(UF) GLP
2000
A-11(DN-3-OH) GLP
2000
)A-12(BCDN) GLP
2000
A-13(DN)
GLP 2000
A 1970 FAO Nutrition Meetings Report Series.
48A, 94, (1970 )
B 1983 Hygiene and Sanitation.48, No.4,
66-67,(1983 )
A-2(NG) 1980 Hygiene and
Sanitation.45, No.1, 18-20,(1980 )
A-3(MNG) 1993
Toxicology and Industrial Health. 9, No.3, 457-477, (1993)
A-9 MG 1952
Cesko-Slocenska Farmacie. 1, 434 (1952)
(MT1-446) GLP
Covance Laboratories Inc. 2001
(MT1-446) GLP
Covance Laboratories Inc. 1998
(MT1-446) GLP
Covance Laboratories Inc. 1998
(MT1-446) GLP
Covance Laboratories Inc. 1997
(MT1-446) 13
GLP Corning Hazleton. 1997
(MT1-446) 13
GLP Corning Hazleton. 1997
(MT1-446) 13
GLP Covance Laboratories Inc. 1999
(MT1-446) 13
GLP Covance Laboratories Inc. 2001
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84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

(MT1-446) 52

GLP Covance Laboratories Inc. 1999
(MTI1-446) 104
GLP Covance Laboratories Inc. 2000
(MTI1-446) 78
GLP Covance Laboratories Inc. 2001
(MTI1-446) GLP
2000
(MTI1-446) GLP
2000
(MTI-446) GLP
1998
(MT1-446) GLP
1998
(MT1-446) DNA GLP
1996
(MTI1-446) GLP
(CRC) 1996
(MTI-446) CHL/IU in vitro GLP
CRC) 1996
(MTI1-446) GLP
1995
YA-5(446-DO) GLP
2000
)JA-12 BCDN) GLP
2000
)A-11 DN-3-OH) GLP
2000
)JA-7(FNG)
GLP 1999
JA-9 MG) GLP
2000
)JA-4(PHP) GLP
2000
)A-13 DN) GLP
1999
)A-6 UF) GLP
1999
)A-3 MNG)

Final Report for the Period 11 June 1991 to 12 November 1991
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104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

AL-TR-1991-0161,Armstrong Laboratory,1991

)A-2 NG)

Letterman Army

Institute of Research, San Francisco, CA Technical Report, N0.260 Toxicology

Serieds 107,1988

(2-MT1-446) GLP
1999
(FMP2) GLP 1999
(FP2) 1999
(FPZ) CHL/NU in vitro (GLP
1997
(FP2) in vivo/in vitro DNA (GLP
1997
(FP2) (GLP
(CRC) 1996
A
1991
B Food Chemistry and
Toxicology, Vol.22, No.8, pp623-636 1984
2005
2000 6 22
200
2001 10 18
200
2004
44 1-1
(URL http:/iwww.fsc.go.jp/iinkai/i-dai44/dai44kai-siryoul-1.pdf)
22 233 11
44
1-2
(URL http://lwww.fsc.go.jp/iinkai/i-dai44/dai44kai-siryoul-2.pdf)
11
URL http://www.fsc.go.jp/senmon/nouyaku/n-daill/index.html
23

URL http://www.fsc.go.jp/senmon/nouyaku/n-dai23/index.html

[ 17 6 16

605

URL http://www.fsc.go.jp/hyouka/hy/ hy-tuuchi-170616-dinotefuran.pdf
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122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138
139

140
141
142

34 370

17 7 28 17 456
2006
URL:http://www.fsc.go.jp/hyouka/iken.htmI#02
2003 2005
2003 2005
158 1-1
(URL http://lwww.fsc.go.jp/iinkai/i-dai1l58/dail58kai-siryoul-1.pdf)
22 233
158 1-2
(URL http://lwww.fsc.go.jp/iinkai/i-dai1l58/dail58kai-siryoul-2.pdf)
167 1-1

(URL http://lwww.fsc.go.jp/iinkai/i-dail67/dail67kai-siryoul-1.pdf)
SCV-05

SCV-05

167 1-2
(URL http://lwww.fsc.go.jp/iinkai/i-dail67/dail67kai-siryoul-2.pdf)
7
URL http://www.fsc.go.jp/senmon/nouyaku/sougoul_dai7/index.html
9
URL http://www.fsc.go.jp/osirase/nouyaku_annai_kanjikai_9.html

11
URL http://www.fsc.go.jp/osirase/nouyaku_annai_kanjikai_11.html
69
(URL http:/www.fsc.go.jp/senmon/doubutu/d-dai69/index.html
184
http://www.fsc.go.jp/iinkai/i-dail84/index.html
2005
22
URL http://www.fsc.go.jp/osirase/nouyaku_annai_kanjikai_22.html
10
11
12
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2005

2005

2005

2000
2001
2002





