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CAS No. 

361377-29-9  

/
2

 

 

 
1

1.5 mg/kg / 100
0.015 mg/kg / ADI  

ARfD
 

 
 

6 



 

 

 
 

 

  
fluoxastrobin ISO  

 
 

IUPAC 
( )-(2-{[6-(2- )-5- -4- ] } 

)(5,6- -1,4,2- -3- ) = - 
 

( )-(2-{[6-(2-chlorophenoxy)-5-fluoro-4-pyrimidinyl]oxy} 
phenyl)(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone - 
methyloxime 

 

CAS No.361377-29-9  
(1 )-[2-[[6-(2- )-5- -4- ] ] 

](5,6- -1,4,2- -3- ) = - 
 

(1 )-[2-[[6-(2-chlorophenoxy)-5-fluoro-4-pyrimidinyl]oxy] 
phenyl](5,6-dihydro-1,4,2-dioxazin-3-yl)methanone - 
methyloxime 
 

 

C21H16ClFN4O5 
 

 

458.83 
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bc1
Qo

EU  

 

8 



 

1 4

[met-14C]
[chl-14C]

2 [pyr-14C]

mg/kg g/g /
1 2  

 
 

 

  

a  

Wistar 4 [met-14C] 1 mg/kg
[1.(1)] 100 mg/kg

[1.(1)]

14 15 1.(1)

 
1 1 2  

 

1  

   
mg/kg  1 100a 1 

       
T1/2  ( ) (hr) 0.88 0.72 2.32 4.09 1.06 3.46 
T1/2  ( ) (hr) 10.5 10.9 6.98 6.84 12.2 12.3 
Tmax (hr) 0.38 1.42 5.40 8.03 0.95 0.47 
Cmax ( g /mL) 0.21 0.07 2.91 2.33 0.09 0.07 
AUC (hr g /mL) 1.52 1.25 54.1 61.3 1.38 1.18 

a: 49 mg/kg 99 mg/kg 
 

 
 

1.(1) b. 1

24 30 81.9
93.5% 1 2  

 

1  
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a.  

1.(1) a. [met-14C]
48
Wistar 4

[chl-14C] [pyr-14C]
48

 
2  

1 2 4 6  
 

2 g/g  

 
  

 
(mg/kg 

) 
 48 a 

[met-14C] 
  
 

 

 

1 

 

(0.0665) (0.0142) (0.0117)
(0.0058) (0.0051) (0.0032)

(0.0026) (0.0025)  (0.0024)
(0.0022) (0.0014) (0.0013) 

 

(0.0454) (0.0206) (0.0093)
(0.0056) (0.0043) (0.0033)

(0.0022) (0.0021) (0.0020)
(0.0014) 

100b 

 
(1.61) (0.456) (0.402)

(0.234) (0.210) (0.150) (0.127)
(0.0935) (0.0536) 

 
(2.25) (1.25) (0.953)

(0.544) (0.490) (0.399) (0.206)
(0.197) (0.161) (0.142) 

 1 

 

(0.0563) (0.0164) (0.0105)
(0.0057) (0.0049) (0.0036)

(0.0035) (0.0027) (0.0027)
(0.0026) (0.0021) (0.0016)

(0.0014) 

 

(0.0392) (0.0088) (0.0077)
(0.0077) (0.0064) (0.0063)

(0.0062) (0.0053) (0.0039)
(0.0034) (0.0025) (0.0023)
(0.0022) (0.0021) 
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[chl-14C] 
  
  1  

(0.0639) (0.0394) (0.0254)
(0.0208) (0.0165) (0.0121)

(0.0087) (0.0086) (0.0069)
(0.0059) (0.0056) (0.0056)

(0.0055) (0.0035) (0.0019) 

[pyr-14C] 
  
  1  

(0.0543) (0.0390) (0.0302)
(0.0161) (0.0136) (0.0121)

(0.0079) (0.0075) (0.0066)
(0.0059) (0.0049) (0.0043)
(0.0042) (0.0014) 

a: 48  
b: 49 mg/kg 99 mg/kg  

 
b.  

Wistar 1 [met-14C] [chl-14C]
 [pyr-14C] 3 mg/kg

 
3  

1 3 5 7  
 

3 g/g  

 
 (mg/kg 

)  Tmax a 
48  
168 b 

[met-14C] 
  
 

3  

 

(1.50) (0.976)
(0.360) (0.305)

(0.229) (0.152)
(0.106) (0.075) 

(0.051) (0.012)
(0.009) (0.007)

(0.006) 

 

(1.27) (1.04)
(0.435) (0.221)
(0.164) (0.120) (0.120)

(0.106) 

(0.039) (0.009)
(0.005) (0.004) 

[chl-14C] 
  
 

c 

(0.553) (0.223)
(0.140) (0.122)

(0.087) (0.074)
(0.067) (0.061) 

(0.022) (0.009)
(0.007) 

 

(0.231) 0.195)
(0.145) (0.102)

(0.086) (0.062)
(0.053) (0.051) (0.040)

(0.033) 

(0.028) (0.013)
(0.011) (0.009)
(0.008) 

[pyr-14C]  (1.21) (0.584) (0.008) (0.003) 
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(0.323) (0.206)
(0.165) (0.132) (0.118)

(0.073) (0.070) 

c 

(0.686) (0.220)
(0.174) (0.087)

(0.078) (0.062)
(0.059) 

(0.010) (0.004)
(0.004) 

a: 1  
b: [met-14C] 48 [chl-14C] [pyr-14C] 

168  
c:  
 

  

1.(1) a. 1.(1) a.

Wistar 6 [chl-14C]
[met-14C]

 

4  
M78 M12 M25

M48 M49 M30 M17 M48 M49
5%TAR  

1.7 53.8%TAR
1 2 4 6  

 
4 %TAR  

 
  

 
(mg/kg 

) 
   

(hr) 

 

 
c 

[met-14C] 
  
 

 
 

1 

 

 0 24 ND M78(5.1) (6.1) 

 0 24 1.7 
M12(15.9) M25(15.7)
M48 (9.6) M49(6.5)
(24.4) 

 

 24 48 ND M78(4.3) M48 (4.0)
(7.6) 

 0 48 2.5 
M12(13.0) M48 (10.7)
M25(9.4) M49(6.3) M04 (3.0)

(17.3) 

100a 

 
 24 48 ND (7.0) 

 0 24 53.8 M12(6.0) M48 (5.4) M49(4.7)
M25(3.4) (9.2) 

 
 24 48 ND (4.0) 

 0 48 43.0 M12(13.8) M48 (6.7)
M25(5.8) M04 (3.7)

12 



(7.8) 

 1 

 

 24 48 ND M78(4.4) (6.6) 

 0 24 7.1 
M25(13.0) M12(11.4)
M48 (6.8) M49(5.3)
(21.5) 

 

 24 48 ND M78(5.2) M48 (3.3)
(6.3) 

 0 48 7.5 
M12(15.6) M25(12.7)
M48 (8.8) M49(4.7)
M04 (4.5) (17.6) 

b 1   0 24 ND 
M30(13.6) M17(12.4)
M48 (10.3) M49(7.0)
M18(4.9) M32(4.2) M78(3.5) 

[chl-14C] 
  
  1  

 0 48 ND (6.1) 

 0 48 3.2 M25(17.1) M12(14.7)
M04 (4.3) (30.3) 

 0 24 ND M30(14.9) M17(10.3)
M32(4.4) M18(3.9) 

[pyr-14C] 
  
  1  

 0 48 ND (5.1) 

 0 48 1.0 
M12(12.2) M25(11.6)
M48 (9.4) M49(7.0)
(18.5) 

ND:  
a: 49 mg/kg 99 mg/kg  
b:  
c: 3%TAR  

 

 
 

  

a.  

1.(1) a. 1.(1) a.

 

5  

24 48
83.7 106%TAR 1 4 6  
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5 %TAR  

 

   
 1 mg/kg  100 mg/kg  1 mg/kg /  

       
             

[met-14C] 

 

 

0 24 19.7 80.1 19.4 60.9 14.6 87.8 10.3 78.1 18.9 69.7 17.9 74.2 

0 48 20.0 84.7 20.2 70.4 15.0 91.1 11.0 86.4 19.4 74.1 18.5 78.1 
[chl-14C]  

 

0 24 11.5 70.6    

0 48 13.2 76.4 
[pyr-14C]  

 

(hr) 0 24 10.7 66.0    

0 48 12.0 71.7 
/:  

 
b.  

Wistar 6 [met-14C]
[chl-14C]

 
6  

24 30 77.3 87.4%TAR
1.(1) a.

1 2
4  

6 %TAR  

  
hr      

 
[met-14C]  

 0 24 4.81 10.6 87.4 1.34 

[chl-14C]  
 0 30 3.21 11.3 77.3 1.32 

 

  

  

Thasos [met-14C] 5.5 mg/
500 55 g ai/ha 41 76

313 298 g ai/ha
36 85 4

123
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7  

=73:27 32
M08 14.4%TRR 0.01 mg/kg

10%TRR 1 8  
 

7 %TRR  

  a a 
a b 

 

 (0.02) 22.3 
(<0.01) 

ND 
(ND) M08 (14.4) M07 (7.9) 

 (55.7) 65.7 
(36.6) 

17.6 
(9.79) 

M08 (1.2) M38(1.2) M05(0.6) M51(0.6)
M04 (0.5) M07 (0.5) M34(0.5)
M48 (0.5) 

 (80.0) 52.8 
(42.2) 

19.6 
(15.6) 

M04 (2.4) M07 (1.2) M38(1.2)
M48 (1.2) M05(0.9) M04 (0.6)
M08 (0.6) M40(0.6) M34(0.6) M50(0.6)
M03 (0.5) M78(0.5) M42(0.5) 

 (0.71) 51.2 
(0.36) 

11.8 
(0.08) M49(5.0) M08 (2.0) M04 (1.5) M38(1.1) 

ND:  
a: (  ) mg/kg  
b: 0.5%TRR  

 
 

Thasos [chl-14C] 6.4 mg/
500 64 g ai/ha 36 88

317 315 g ai/ha
32 98 4

151
 

8  

=74:26 18
10%TRR 1 9  

15 



 
8 %TRR  

  a a 
a b 

 

 (0.06) 22.8 
(0.01) 

4.3 
(<0.01) M08 (9.1) M84(5.0) M38(2.7) 

 (9.71) 74.2 
(7.21) 

13.7 
(1.33) 

M82(2.2) M38(1.1) M04 (1.0) M03 (0.6)
M08 (0.6) M05(0.5) M56(0.5) M84(0.5) 

 (78.1) 58.9 
(46.1) 

20.9 
(16.4) 

M04 (2.7) M08 (1.8) M82(1.8) M84(1.5)
M38(1.2) M04 (0.6) M05(0.6) M09 (0.5)
M07 (0.5) M39(0.5) M34(0.5) 

 (0.53) 70.1 
(0.37) 

15.9 
(0.08) M04 (2.4) M38(1.5) M82(0.8) 

a: (  ) mg/kg  
b: 0.5%TRR  
 

  

Thasos [pyr-14C] 5.3 mg/
500 53 g ai/ha 41 73

317 281 g ai/ha
36 83 4

121
 

9  

=70:30 29
10%TRR 1 10  

 
9 %TRR  

  a a 
a b 

 

 (0.05) 23.7 
(0.01) 

ND 
(ND)  

 (40.1) 61.8 
(24.8) 

17.3 
(6.94) 

M08 (2.1) M48 (0.8) M51(0.8) M05(0.7)
M04 (0.6) M09 (0.6) M38(0.6)
M07 (0.5) M34(0.5) 

 (74.7) 50.9 
(38.0) 

21.9 
(16.4) 

M04 (2.4) M05(1.2) M07 (1.1)
M48 (1.1) M04 (0.8) M38(0.8)
M08 (0.7) M34(0.7) M03 (0.6) M39(0.5)
M50(0.5) 

 (0.57) 40.3 
(0.23) 

11.3 
(0.06) M49(3.0) M38(1.5) M08 (0.9) M04 (0.8) 

16 



ND:  
a: (  ) mg/kg  
b:0.5%TRR   

:  
 

 

Georgia Green [met-14C]
4.34 mg ai/ 781 g ai/ha 20.0 mg ai/

3 BBCH66 67 79 88 0.17 
mg/ 14

144
 

10  

=72:28 17 10%TRR
1 11  

 
10 %TRR  

  a a 
a b 

 
 (142) 60.0 

(85.1) 
23.1 

(32.8) 
M38 (2.7) M39(2.5) M38 (1.2) M34(1.0)
M80a(0.9) M40(0.7) 

 (0.055) ND 
(ND) 

ND 
(ND)  

ND:  
a: (  ) mg/kg  
b: 0.5%TRR    

 
 

 

Georgia Green [pyr-14C]
4.46 mg ai/ 804 g ai/ha 19.0 mg ai/

3 BBCH66 67 79 89 0.12 
mg/ 14

144
 

11  

=72:28 16 10%TRR
1 12  

 

17 



 
11 %TRR  

  a a 
a b 

 
 (130) 61.4 

(79.7) 
24.2 

(31.4) 
M38 (2.2) M39(1.7) M38 (1.4) M56(0.9)
M34(0.8) M40(0.5) 

 (0.146) ND 
(ND) 

ND 
(ND)  

ND:  
a: (  ) mg/kg  
b: 0.5%TRR  

 
 

 

Bonset F1  [met-14C] 16.4 mg/
410 g ai/ha 3 BBCH64 72 83

3  
0.635 mg/kg 0.578 mg/kg 91.1%TRR

 
94.5%TRR 0.600 mg/kg

M34 M38 M78
0.3%TRR 1 13  

 
 

Bonset F1  [chl-14C] 16.9 mg/
423 g ai/ha 3 BBCH64 72 83

3  
0.418 mg/kg 0.383 mg/kg 91.5%TRR

 
94.8%TRR 0.396 mg/kg

M34 M38 M56
0.4%TRR 1 14  

 

-

-
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M56 M78  

 

  

 

[met-14C] 0.265 mg/kg
20 1 120

 
93.6%TAR 120

7.0%TAR M48 30 23.0%TAR
120 12.2%TAR 4

5%TAR
120 7.2%TAR CO2  

26.8 1 15  
 

 

2 [met-14C]
 [pyr-14C] 0.196 0.268 

mg/kg 20 1 365
 

12  
[met-14C]

M48
30 30.2%TAR

91 28.4%TAR M04 M38 7
5%TAR  

[pyr-14C] [met-14C]
 

319 12.1
47.1 1 16  

 

12 3 [met-14C]  

 [pyr-14C] %TAR  

 [met-14C]  
    

( )  M48   M48   M48  

 96.4 0.1 96.3 0.1 95.8 ND 

2 [met-14C]  

19 

                                            



8 91.2 3.9 60.9 19.2 82.3 6.3 
30 78.7 9.1 16.0 30.2 61.0 15.0 
59 71.5 11.6 6.4 20.0 40.2 23.6 
91 65.8 13.3 5.1 16.2 24.4 28.4 

120 61.8 14.2 3.9 10.7 15.8 25.0 
182 55.0 16.0 NA NA NA NA 
365 44.1 18.4 NA NA NA NA 

 [pyr-14C]      

( )  M48   M48   

 96.8 0.3 95.9 0.6 

 

7 92.7 2.3 62.0 21.3 
30 82.5 5.6 18.1 32.2 
91 72.0 8.0 7.0 15.6 

120 70.9 8.6 5.4 13.4 
179 60.1 8.7 NA NA 
365 51.4 10.3 NA NA 

ND:  
NA:  

 
/  

[met-14C] 0.557 mg/kg
31

1 3 cm 120 /
19.4 21.8

 
31

56.7%TAR 59.9%TAR 120
37.9%TAR M48 M40

M48 8.7 13.6%TAR M40
120 16.9%TAR  

195 1 17  
 

 

[pyr-14C] 1.3 mg/kg
19.2 20.8 1,350 W/m2

290 nm 15  
13  

15 95.1 97.5%TAR
96.5 99.0%TAR  

20 



95.4%TAR 15 51.0%TAR
2.4%TAR 15 22.2%TAR

3%TAR CO2

15 4.4%TAR  
15

83.4%TAR 2.1 2.5%TAR
1 18  

 
13  

 
  

[ 35
4 6 ]   

 20.5 115 164 
+  42.8 117 343 

 
 

4
 

Freundlich 14
1 19  

 
14 Freundlich  

 Kads Kadsoc Kdes Kdesoc 
 12.7 629 20.3 1,010 
 16.2 758 23.3 1,090 

 26.3 1,580 23.9 1,440 
 3.35 424 5.09 645 

Kads Freundlich Kadsoc  
Kdes Freundlich Kdesoc  

 
 

 
Freundlich Kads 26.3

Kadsoc 542 1 20  
 

  

 

pH 4 pH 7 pH 9
[met-14C] 0.25 mg/L

21 



50.0 50.1 7
 

1 1 21  
 

 

pH 7 [met-14C] 0.533 mg/L
[chl-14C] 3.23 mg/L 24.4 25.6

8 1,760 W/m2 290 nm
 

 [met-14C] 8
20.7%TAR 1 9.8%TAR

8 3.2%TAR M36 8
17.1%TAR 3%TAR

 
[chl-14C]

91.7%TAR 8 23.1%TAR 1
11.2%TAR 8 3.5%TAR

M36 M56 8 23.6 4.7%TAR
2%TAR  

[met-14C] [chl-14C]

 
[met-14C]

3.8 [chl-14C] 4.4 4.1
[ 35 4 ] 41.4

1 22  
 

 

pH 8.1 [met-14C] 1.07 mg/L  
[chl-14C] 1.14 mg/L 25±2 96

59.7 W/m2 290 nm
 

 [met-14C] 96
9.6%TAR 4 10.7%TAR

96 1.0%TAR M36 72
38.9%TAR 4 5.3

7.9%TAR  

22 



[chl-14C] 96
3.7%TAR 4 11.1%TAR

96 M36 M56
36.5 15.4%TAR 2 6.0

6.2%TAR  
[met-14C]

0.4%TAR [chl-14C]
 

[met-14C] 27.4
28.2 [chl-14C] 22.6 25.8

[ 35 4 6 ] 8.78 9.0 7.24
8.23 1 23  

 
  

M48
 

15 1 24  
 

15  

  
(g ai/ha)  

( ) 

 +  
M48  

 
  350WDG×2  

 101 132 
 17 22 

WDG:  
 

  

3
 

0.934 0.0520 
0.984 mg/kg 25 26  

 
 

=97:3
16 1 27                    

23 



 
16  

   
/  

 
(mg/kg ) 
( ) 

 
 

(mg/kg 
) 

 
 

(mg/kg 
) 

 

 

 

 
(Irwin ) 

SD  

 5 
0 200 600  
2,000  
( )  

2,000   

 1
SD 

 5 
0 200 600  
2,000 
 ( ) 

2,000   

 
SD 

  5 
0 200 600  
2,000 
 ( ) 

2,000   

0.5%CMC  
 

 
  

 

17 1 28 31                    
 

17  

 
  

LD50 

mg/kg   
  

a 

Wistar  
3  

 ( = ) 
>2,500 >2,500  

Wistar  
3  

 ( =92:8) 
>2,500 >2,500  

 
Wistar  

5  
 ( = ) 

>2,000 >2,000  

 
( ) 

Wistar   
5  

 ( =99:1) 

LC50 mg/m3  1  

 
>5,000 >5,000 

a: 1996  
 

24 



 

Wistar 12 [

=99:1 0 200 500 2,000 mg/kg ]

 

2,000 mg/kg
1 32  

 
 

[ =
=99:1 ]

 
Hartley Maximization

1 33 37  
 

 

4  

Wistar 5 [ = 0 100
500 2,500 10,000 ppm 18 ] 4

 
 

18 4  

 100 ppm 500 ppm 2,500 ppm 10,000 ppm 
 

mg/kg /  
 11.7 63.6 383 1,930 
 10.6 54.6 265 1,440 

 
19  

P450 O-DEM N-DEM
2,500 ppm N-DEM 10,000 ppm

 
2,500 ppm 100 

ppm TG 500 ppm 63.6 
mg/kg / 100 ppm 10.6 mg/kg /

1 38  
 

25 



19 4  

   
10,000 ppm ( 1 ) 

TG  
Ure Alb  

 
 

 

 

2,500 ppm    
500 ppm  500 ppm  

 
 

100 ppm  TG  
 

4  

Wistar 5 [ =92:8 0 100
500 2,500 10,000 ppm 20 ] 4

 
 

20 4  

 100 ppm 500 ppm 2,500 ppm 10,000 ppm 
 

mg/kg /  
 9.7 49.9 237 1,020 
 8.6 43.4 222 892 

 
21  

P450 O-DEM
N-DEM 500 ppm N-DEM

 
10,000 ppm

2,500 ppm 237 mg/kg / 222 mg/kg
/ 1 39  

 
21 4  

   
10,000 ppm ( 1 ) 

Ure  
Ca  

 § 
§ 3  

1  
Ure  

Ca § 

 

2,500 ppm    
§:  

3  

26 

                                            



13  

Wistar 10 5
[ = 0 125 1,000 8,000 ppm

0 250 2,000 16,000 ppm 22 ] 13
4

10  
 

22 13  

   
(ppm) 125 1,000 8,000 250 2,000 16,000 

(mg/kg / ) 

 8.7 70.4 580 21.5 163 1,420 
   599   1,510 

 11.6 91.7 787 25.2 193 1,790 

/:  
 

23  
ECOD EROD ALD EH GST

GLU-T 8,000 ppm EH
GLU-T 2,000 ppm GST 16,000 ppm EH

 
 

1,000 ppm 2,000 ppm
Ca 125 ppm 8.7 mg/kg /
250 ppm 21.5 mg/kg / 1 40  

14. (2)  

 

23 13  

   
16,000 ppm  RBC  

TG  
 

 
8,000 ppm ( 1 13 )

( 2 7 ) 
 

 
§ 

 
§ 

§ 

 

27 



2,000 ppm   Ca  
1,000 ppm  TG  

Ca  
Ca  

 

250 ppm   
125 ppm   

/:  
§  

 
13  

ICR 10 [ = 0 450
1,800 7,000 ppm 24 ] 13

 
 

24 13  

 450 ppm 1,800 ppm 7,000 ppm 
 

mg/kg /  
 81 313 1,300 
 135 539 2,260 

 
25  

450 ppm 1,800 ppm
450 ppm 81 

mg/kg / 450 ppm 135 mg/kg /
1 41  

 
25 13  

   
7,000 ppm RBC Hb  

 
 

 

 

1,800 ppm   Hb Ht  
 

450 ppm   450 ppm  
  

13  

4 [ =99:1 0 100
800 3,000/2,5004 ppm 26 ] 13

 

4 8 3,000 ppm 9 2,500 ppm  

 

28 

                                            



26 13  

 100 ppm 800 ppm 3,000/2,500 
ppm 

 
mg/kg /  

 3.0 24.8 76.0 
 3.0 24.2 75.0 

 
27  

800 ppm P450 O-DEM ECOD ALD
EH P450 O-DEM ECOD ALD EH GST

GLU-T  
800 ppm

100 ppm 3.0 mg/kg /
1 42  

 

27 13  

   
3,000/2,500 
ppm 

§( 1 2 )
( 1 6 ) 

Alb Ca T3§  
 

§( 1 2 )
( 1 7 ) 

Hb Ht  
T.Chol TP Alb  

800 ppm   ALP  
T.Chol  

§  
§§ 

ALP  
Ca T3  

§  
§§ 

100 ppm    
§:  
§§: 800 ppm  

 
13  5  

4 [ =99:1 0 25
50 ppm 28 ] 13

 
 

28 13  

 25 ppm 50 ppm 
 

mg/kg /  
 0.7 1.4 
 0.7 1.5 

 
 

5 2  

29 

                                            



P450 N-DEM O-DEM

1 43  
 

13  

Wistar 12 [ =99:1 0 200
1,000 7,500 ppm 29 ] 13

 
 

29 13  

 200 ppm 1,000 ppm 7,500 ppm 
 

mg/kg /  
 12.7 59.5 474 
 15.1 71.7 582 

 
FOB  

7,500 ppm 7 13
6 13 1,000 ppm 59.5 

mg/kg / 71.7 mg/kg /
1 44  

 
28  

Wistar 10 [ =99:1 0 100
300 1,000 mg/kg / 6 / ] 28 29

 

1,000 mg/kg /
1 45  

 
  

1  

4 [ =99:1 0 25
50 250 1,200 ppm 30 ] 1

 
 

30 1  

 25 ppm 50 ppm 250 ppm 1,200 ppm 
 

mg/kg /  
 0.8 1.7 8.1 34.9 
 0.7 1.5 7.7 37.4 

30 



 
31  

250 ppm
50 ppm 1.7 mg/kg / 1.5 mg/kg /

1 46  
 

31 1   

   
1,200 ppm §( 8 ) 

ALT  
TP  

§  
§ 

ALT  
TP  

§  
§ 

250 ppm  ALP GGT  
§§ 

a 
ALP GGT  

§ 
50 ppm    
§:  
§§: 250 ppm  
a 250 ppm 15 55 1,200 ppm 1 55  

 
2 /  

Wistar 50 1
10 [ =99:1 0 40 100 1,000

5,000 ppm 0 100 500 2,500 12,500 ppm
32 ] 2 /  

 
32 2 /  

ppm  40 100 500 1,000 2,500 5,000 12,500  
 

(mg/kg / ) 
 2.1 5.2  53.0  272  
  6.9 35.2  181  1,080 

/:  

 

33
12,500 ppm

6% 12,500 ppm 20%
0 14% 2

/ 24%
 

5,000 ppm 2,500 ppm
1,000 

31 



ppm 53.0 mg/kg / 500 ppm 35.2 mg/kg /
1 47  

 
33-1 2 /  

   
12,500 ppm  ( 1 ) 

 
( 29 ) 

T.Chol  
§  

Ca  
 

 
5,000 ppm  ( 1 ) 

 
 

 
 

2,500 ppm    
pH ( 79 ) 

1,000 ppm    
500 ppm    
/:  
§:  

 

33-2 1  

   
12,500 ppm  ( 1 ) 

( 29 ) 
T.Chol  

§  
5,000 ppm  ( 1 ) 

 
 
 

2,500 ppm    
 

1,000 ppm    
500 ppm    
/:  
§:  

 

18  

ICR 50 [ =99:1 0 100
700 4,200 ppm 34 ] 18

 
 
 

32 



34 18  

 100 ppm 700 ppm 4,200 ppm 
 

mg/kg /  
 18.5 135 776 
 29.5 204 1,270 

 
35  

4,200 ppm
700 ppm 135 mg/kg / 204 mg/kg

/ 1 48  
 

35 18  

   
4,200 ppm  

 
 

/
 

700 ppm    
 

 

2  

Wistar 30 [ =99:1 0 100
1,000 10,000 ppm 36 ] 2

 
 

36 2   

 100 ppm 1,000 ppm 10,000 ppm 

 
(mg/kg / ) 

P   6.3 69.9 665 
 7.8 84.7 825 

F1   7.2 77.4 862 
 8.3 88.7 917 

 
37  

10,000 ppm
10,000 ppm

1,000 ppm P 69.9 
mg/kg / P 84.7 mg/kg / F1 77.4 mg/kg / F1

88.7 mg/kg /
1 49  

 

33 



37 2  

 P F1 F1 F2 
    

 
 
 

10,000 
ppm 
 

 
( 98 ) 

§  
 

(
56 )

( ) 
 

 

 
 

 

 
 

 
 

1,000 
ppm  

    

 

10,000 
ppm  

 
 

 
 

 

 
 

 

 

 
 

 
 
 

 

1,000 
ppm  

    

§:  

 
 

Wistar 25 6 20 [ =
0 100 300 1,000 mg/kg / 4%CMC ]

 
P450 O-DEM N-DEM

 
1,000 mg/kg /

300 mg/kg / 1,000 mg/kg /
1 50  

 
 

22 6 28 [

=99:1 0 25 100 400 mg/kg / 0.5%CMC ]

 
38  

400 mg/kg /
1 2

 
400 mg/kg / 6 9

100  mg/kg /

34 



400 mg/kg /
1 51  

 
38  

   
400 mg/kg /  § 

§ ( 6 9 )  
( 6 9 ) 

400 mg/kg /  
 

 
100 mg/kg /  

 
 

§:  
 

  

V79
 

39
1 52 57  

 

39  

    

 
( = )  

TA98 TA100 TA102
TA1535 TA1537  

 
16 1,581 g/  (+/-S9) 

 
10 1,000 g/  (-S9) 
10 3,162 g/  (+S9) 

 

 
( =92:8) 
 

TA98 TA100 TA102
TA1535 TA1537  

 
16 5,000 g/  (+/-S9) 
(TA100) 
16 1,581 g/  (+/-S9) 
(TA98 TA102 TA1535
TA1537) 

 
16 5,000 g/  (+/-S9) 
(TA100 TA1535) 
16 1,581 g/  (+/-S9) 
(TA98 TA102 TA1537) 

 

 
( = ) 
 

 V79  
 

20 80 g/mL 
(+/-S9 4 -18

) 
80 g/mL 
(+/-S9 4 -30

) 

 

35 



 

( = ) 
 

 V79  
( ) 

1 200 g/mL 
(+/-S9 5 ) 
1 200 g/mL 
(+/-S9 5 ) 

a 

 

( =99:1) 
 

 V79  
 

20 40 g/mL 
(-S9 5 ) 
20 60 g/mL 
(+S9 5 ) 
8 40 g/mL 
-S9 5  

20 60 g/mL 
+S9 5  

8 48 g/mL 
-S9 5  

b 

  
( =99:1)  

NMRI   
5  

 

75 150 300 mg/kg /
24 2  

 
 

+/ S9  
a: 200 g/mL  
b: 70 g/mL  
 

 

 

Wistar 5
=99:1 =63:35

0 100 500 2,500 10,000 ppm
40 4  

 

40  

 100 ppm 500 ppm 2,500 
ppm 

10,000 
ppm 

 
mg/kg /  

=99:1 
 8.3 41.5 210 1,010 
 10.0 52.7 261 1,450 

=63:35 
 8.5 42.1 227 1,000 
 8.8 47.7 248 1,420 

 
41  

P450 O-DEM N-DEM 2,500 ppm
N-DEM  

1 58  
 

36 



41  

 =99:1 =63:35 
    

10,000 
ppm 
 

Ure § 
§ 

 
a 
§ 

Alb Ure  
§ 

 
 

TG  
Ure § 

 
 

§ 
§ 

Alb Ure 
§ 

 
§ 

2,500 
ppm 

 

 
TG§  

 
 

  
 

500 ppm
 

    

§:  
a:  

 
9  

Wistar 10
10 ] [ = 0 62.5 125 1,000

8,000 ppm 0 125 250 2,000 16,000 ppm
42 9

13 10. (3)

10 12
1% NH4Cl  

 
42 9  

 62.5 
ppm 

125 
ppm 

250 
ppm 

1,000 
ppm 

2,000 
ppm 

8,000 
ppm 

16,000 
ppm 

 
mg/kg /  

 3.6 7.3  59.7  520  
  9.0 18.3  146  1,540 

/:  

 
43  

8,000 ppm 16,000 ppm 2
23 49 50

0.12 
g/mL 0.16 0.3 g/mL   

13 10. (3) Ca
Ca

37 



 
Ca

 
Ca D3

1 59  
 

43 9  

   
16,000 ppm 
 

 ( 1 ) 
 

Cre  
Ca Mg 

 
8,000 ppm Ca Mg§  

§ 
 

2,000 ppm    
§ 

pH  
1,000 ppm   

 
pH  

§ 
Ca  

 

 

250 ppm    
125 ppm   

/:  
§:  

 

[33P] [45Ca]

 

Wistar 7 [ =99:1 0 8,000 
ppm 28  [33P]

[45Ca] [33P] [45Ca]
 

44  
[33P] [45Ca]

[33P]
 [45Ca]

[33P] [45Ca]

38 



 
[33P]

Ca/
[33P] [45Ca]

1 60  
 

44 [33P] [45Ca]  

  
0 ppm 8,000 ppm 0 ppm 8,000 ppm 

a [33P] b [45Ca] c 
 (%TAR) 3.47 0.37** 0.55 3.16** 
 (%TAR) 19.1 22.2 31.3 30.4 

 (%TAR) 3.34 5.43** 0.23 0.35** 
+  (%TAR) 22.4 27.6** 31.5 30.8 

 ( g /kg) 9.65×10-6 8.56×10-6* 0.0148 0.0134 
a: [33P] [45Ca] 48  

48  
b: 3.8 ng/kg 3.7 MBq/kg  
c: 5.2 g/kg 3.7 MBq/kg  
*: p 0.05 **: p 0.01 (Mann-Whitney U test) 

 
2  

ICR 5 [ =99:1 0 100
450 1,800 ppm 45 2

 
 

45 2  

 100 ppm 450 ppm 1,800 ppm 
 

mg/kg /  
 20.1 92.4 354 
 36.5 115 571 

 
ECOD EROD ALD EH GST GLU-T

450 ppm GST 18,000 ppm
ECOD ALD EH GLU-T PCNA

450 ppm
1,800 ppm

Ca 1 61  
 

Ca/
D3

39 



Ca
Ca

Ca
Ca

Ca 1 62  
 

5 6  

ICR 8 [ =99:1 0 450
1,800 7,000 ppm 46 5

 
 

46 5  

 450 ppm 1,800 ppm 7,000 ppm 
 

mg/kg /  
 107 367 1,540 
 157 660 2,380 

 

IgM
1 63  

 

6 
 

40 

                                            



 

 
14C

24 30
81.9 93.5% 48

83.7 106%TAR 24 30 77.3 87.4% TAR

Tmax

M12 M17 M25 M30 M48 M49 M78  
14C

15.9%TRR
10%TRR  

0.934 0.0520 0.984 
mg/kg  

 
10%TRR

 
47  

4 13

2 / 18

 

1 1.5 mg/kg /
100 0.015 mg/kg / ADI  

ARfD
 

 

41 



ADI 0.015 mg/kg /  
ADI   

  
 1  

  
 1.5 mg/kg /  
 100 

 
ARfD  

 

42 



47  

   
(mg/kg / ) 

 
(mg/kg / ) 

 
(mg/kg / ) 

1) 

 

4  

 

0 100 500 2,500
10,000 ppm 

63.6 
 

383 
10.6  

TG  0 11.7 63.6
383 1,930 

0 10.6 54.6
265 1,440 

4  

 

0 100 500 2,500
10,000 ppm 

237 
222 

1,020 
892  

0 9.7 49.9 237
1,020 

0 8.6 43.4 222
892 

13  

 

0 125 1,000
8,000 ppm 

0 250 2,000
16,000 ppm 

8.7 
21.5 

 

70.4 
163 

 

Ca
 

 
 

0 8.7 70.4 580 
0 21.5 163

1,420 

13  

 

0 200 1,000 7,500 
ppm 

59.5 
71.7 

474 
582  

 

 

0 12.7 59.5
474 

0 15.1 71.7
582 

2
/

 

0 40 100 1,000
5,000 ppm 

0 100 500
2,500 12,500 ppm 

53.0 
35.2 

272 
181  

 
 

 

0 2.1 5.2 53.0
272 

0 6.9 35.2 181
1,080 

2  
 

0 100 1,000 10,000 
ppm 

P 69.9 
P 84.7 
F1 77.4 
F1 88.7 
 

P 665 
P 825 
F1 862 
F1 917 
 

 

 
 

 
 

 

P 0 6.3 69.9
665 
P 0 7.8 84.7
825 
F1 0 7.2 77.4
862 
F1 0 8.3 88.7
917  

43 



   
(mg/kg / ) 

 
(mg/kg / ) 

 
(mg/kg / ) 

1) 

 
 

0 100 300 1,000 300 
1,000 

1,000 
  

 
 

 

 

13  

 

0 450 1,800  7,000 
ppm 

 

135 
81 
539  

0 81 313 1,300 
0 135 539 2,260 

18

 

0 100 700 4,200 
ppm 

135 
204 

776 
1,270  

 

 

0 18.5 135 776 
0 29.5 204 1,270 

  

0 25 100 400 100 
400 

400 
  

 
 

 

 

13  

 

0 100 800
3,000/2,500 ppm 

3.0 
 

24.8 
24.2 

 0 3.0 24.8 76.0 
0 3.0 24.2 75.0 

1

 

0 25 50 250
1,200 ppm 

1.7 
1.5 

8.1 
7.7  

0 0.8 1.7 8.1
34.9 

0 0.7 1.5 7.7
37.4 

ADI 
NOAEL 1.5 
SF 100 
ADI 0.015 

ADI  1  
ADI  SF  NOAEL  

 
1)   

44 



/   

Z HEC5725-Z (Z)-{2-[6-(2-chlorophenoxy)-5-fluoropyrimidin-4-yloxy]
phenyl}(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone 
O-methyloxime

M03 HEC5725-3- (2-{[6-(2-chloro-3-hydroxyphenoxy)-5-fluoro-4-
pyrimidinyl]oxy}phenyl)(5,6-dihydro-1,4,2-dioxazin-3-
yl)methanone O-methyloxime

M04 HEC5725-4- [2-[[6-(2-chloro-4-hydroxyphenoxy)-5-fluoro-4-
pyrimidinyl]oxy]phenyl](5,6-dihydro-1,4,2-dioxazin-3-
yl)methanone O-methyloxime

M05 HEC5725-5- {2-[6-(2-chloro-5-hydroxyphenoxy)-5-fluoro-4-
pyrimidin-4-yloxy]-phenyl}(5,6-dihydro-1,4,2-dioxazin-
3-yl)methanone O-methyloxime

M07 HEC5725-4-
-Glc

Glucoside conjugate of (2-{[6-(2-chloro-4-hydroxy-
phenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)(5,6-
dihydro-1,4,2-dioxazin-3-yl)methanone O-methyloxime

M08 HEC5725-4-
-Glc-MA

Malonyl-glucoside conjugate of (2-{[6-(2-chloro-4-
hydroxyphenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)
(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone 
O-methyloxime

M09 HEC5725-4-OH-Glc-MA Malonyl-glucoside poly-conjugate of (2-{[6-(2-chloro-
4-hydroxyphenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)
(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone 
O-methyloxime

M12 HEC5725- -OH (2-{[6-(2-chloro-dihydroxyphenoxy)-5-fluoro-4-
pyrimidinyl]oxy}phenyl)(5,6-dihydro-1,4,2-dioxazin-3-
yl)methanone O-methyloxime

M17 HEC5725- -OH-
GA

Glucuronic acid conjugate of (2-{[6-(2-chloro-hydroxy-
methoxyphenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)
(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone 
O-methyloxime

M18 HEC5725- Cysteine conjugate of (E/Z)-(2-{[6-(2-chlorophenoxy)-
5-fluoro-4-pyrimidinyl]oxy}phenyl)(5,6-dihydro-1,4,2-
dioxazin-3-yl)methanone O-methyloxime

M25 HEC5725- -OH-
-OH

(2-{[6-(2-chloro-dihydroxyphenoxy)-5-fluoro-4-
pyrimidinyl]oxy}phenyl)(5,6-dihydro-1,4,2-dioxazin-
hydroxy-3-yl)methanone O-methyloxime

M30 HEC5725- -OH-
GA- -OH

Glucuronic acid conjugate of (2-{[6-(2-chlorohydroxy-
methoxyphenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)
(5,6-dihydro-1,4,2-dioxazin-hydroxy-3-yl)methanone 
O-methyloxime

M32 HEC5725- -GA Glucuronic acid conjugate of (E)-(2-{[6-(2-chloro-
phenoxy)-5-fluoro-4-pyrimidinyl]oxy}phenyl)(5,6-
dihydro-1,4,2-dioxazin-3-yl)methanone O-methyloxime

M34 HEC5725- {2-[6-(2-chlorophenoxy)-5-fluoropyrimidin-4-yloxy]-
phenyl}(5,6-dihydro-1,4,2-dioxazin-3-yl)methanone

45 



M36 HEC5725- 4-(2-chlorophenoxy)-11-(5,6-dihydro-1,4,2-dioxazin-3-
yl)pyrimido[5,4-b][1,5] benzoxazepine

M38 HEC5725- {2-[6-(2-chlorophenoxy)-5-fluoropyrimidin-4-yloxy]-
phenyl}methoxyimino acetamide

M39 HEC5725-CA- {2-[6-(2-chlorophenoxy)-5-fluoropyrimidin-4-yloxy]-
phenyl}methoxyimino acetic acid 2-hydroxy ethyl ester

M40 HEC5725- {2-[6-(2-chlorophenoxy)-5-fluoropyrimidin-4-yloxy]-
phenyl}methoxyimino acetic acid

M42 HEC5725-OH-CA-Glc Glucoside conjugate of {2-[6-(2-chloro-
hydroxyphenoxy)-5-fluoropyrimidin-4-yloxy]phenyl}
methoxyimino acetic acid

M48 HEC5725- - (5,6-dihydro-1,4,2-dioxazin-3-yl)-[2-(5-fluoro-
6-hydroxypyrimidin-4-yloxy)phenyl]methanone 
O-methyloxime

M49 HEC5725- -
-

-OH

6-{2-[hydroxyl-5,6-dihydro-1,4,2-dioxazin-
hydroxy-3-yl(methoxyimino)methyl]phenoxy}-5-fluorop
yrimidin-4-ol

M50 HEC5725- -
-S-Glc

Glucoside conjugate of 6-{2-[5,6-dihydro-1,4,2-dioxazin-
3-yl(methoxyimino)methyl]phenoxy}-5-fluoropyrimidine
-4-thiol

M51 HEC5725- -
-S-Glc-MA

Malonyl-glucoside conjugate of 6-{2-[5,6-dihydro-
1,4,2-dioxazin-3-yl(methoxyimino)methyl]phenoxy}-
5-fluoropyrimidine-4-thiol

M56 HEC5725- - 6-(2-chlorophenoxy)-5-fluoropyrimidin-4-ylamine

M78 HEC5725-
-

(5,6-dihydro-1,4,2-dioxazin-3-yl-(2-hydroxyphenyl)
methanone

M80a HEC5725-
- -Glc

Glucoside conjugate of 2-[(5,6-dihydro-1,4,2-dioxazin-
3-yl)hydroxymethyl]phenol

M82 2- 2-chlorophenol
M84 2-

-Glc Glucoside conjugate of 2-chlorophenol
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2  

  
ai active ingredient  

Alb  
ALD  
ALP  

ALT  
= GPT  

AST  
= GOT  

AUC  

BBCH Biologische Bundesanstalt Bundessortenamt and CHemical 
industry  

Ca  
Cmax  
Cca  
Ccre  
Cl  

CMC  
Cre  

ECOD -  
EROD  -  

EH  

GGT -  
= - -GTP  

Glob  
GLU-T UDP-  

GST - -  
Hb  

HDW  
Ht PCV  
Ig  

LC50  
LD50  
Mg  

N-DEM N-  
O-DEM - O-  

P450 P450 
PCNA  

47 



PHI  
RBC  
T1/2  
T3  

TAR  
T.Bil  

T.Chol  
TG  
TP  

Tmax  
TRR  

UDP-GL UDP-  
Ure  
 
 

48 



3  

 

 

 
(g ai/ha) 

 
 

 

 

PHI 

ppm  

  
 

    

 
 
 

2007  

200SC 

1 4 0 0.185 0.180 (0.00392) (0.00358) 0.183 
1 4 0 0.792 0.682 0.0294 0.0237 0.705 
1 4 0 0.732 0.726 0.0207 0.0191 0.745 
1 4 0 0.557 0.554 0.0202 0.0196 0.573 

1 

4 0 0.337 0.315 0.0168 0.0162 0.331 
4 3 0.259 0.230 0.0245 0.0207 0.251 
4 7 0.206 0.198 0.0222 0.0218 0.220 
4 14 0.0843 0.0815 0.00950 0.00889 0.0904 

1 4 0 0.968 0.934 0.0562 0.0520 0.984 
1 4 0 0.695 0.616 0.0406 0.0367 0.653 
1 4 0 0.283 0.263 0.0116 0.0111 0.274 

 
 
 

 

 
(g ai/ha) 

 
 

 
 

PHI 

ppm  

+  

  

 
 
 

2000 * 
 

* Vero 
Beach, FL, 

US
2001  

135SC 
 

1 6 7 ND ND 
1 6 7 [0.0001] [0.0001] 
1 6 7 [0.0007] [0.0006] 
1 6 7 ND ND 
1 6 7 (0.0058) (0.0033) 
1 6 7 (0.0034) (0.0034) 
1 6 7 [0.0002] [0.0001] 
1 6 7 ND ND 
1 6 7 ND ND 
1 6 7 [0.0008] [0.0004] 
1 6 7 0.0104 (0.0067) 
1 6 7 (0.0061) (0.0047) 
1 6 7 [0.0002] [0.0001] 
1 6 7 [0.0006] [0.0004] 
1 6 7 [0.0002] [0.0001] 
1 6 7 ND ND 
1 6 7 (0.0028) (0.0024) 

49 



 
 
 

 

 
(g ai/ha) 

 
 

 
 

PHI 

ppm  

+  

  

 
 
 

2000  

135SC 
 

1 6 7 [0.0010] [0.0005] 
1 6 7 (0.0042) (0.0039) 
1 6 7 [0.0008] [0.0005] 
1 6 7 (0.0052) (0.0035) 
1 6 7 (0.0023) (0.0021) 
1 6 7 (0.0024) [0.0013] 
1 6 7 [0.0015] [0.0014] 

1 

6 0 (0.0021) [0.0010] 
6 7 (0.0052) (0.0031) 
6 14 [0.0008] [0.0004] 
6 21 [0.0016] [0.0013] 

1 

6 0 [0.0015] [0.0013] 
6 7 (0.0036) (0.0028) 
6 14 [0.0019] [0.0018] 
6 21 [0.0017] [0.0011] 

1 

6 0 (0.0060) (0.0046) 
6 7 (0.0061) (0.0049) 
6 14 (0.0086) (0.0059) 
6 21 (0.0040) (0.0035) 

2000

135WP

1 

6 0 [0.0009] [0.0004] 
6 7 (0.0025) [0.0017] 
6 14 [0.0018] [0.0013] 
6 21 0.0021  [0.0010] 

1 

6 0 [0.0018] [0.0018] 
6 7 (0.0022) [0.0019] 
6 14 (0.0027) [0.0014] 
6 21 (0.0022) [0.0011] 

1 

6 0 (0.0072) (0.0061) 
6 7 0.0135 (0.0098) 
6 14 (0.0055) (0.0042) 
6 21 (0.0042) (0.0038) 

LOQ=  0.045 ppm  0.005 ppm  0.01 ppm 
LOD=  0.015 ppm  0.002 ppm  0.002 ppm 
(  ) <LOQ [  ] <LOD 
ND SC: WP:  

50 



 

1.  2014
 

2.  [ -UL-14C]
 GLP Bayer AG 2001

 
3. [ -UL-14C]

 GLP
Bayer AG 2001  

4. [ -UL-14C]
 GLP Bayer AG 2002
 

5. [ -UL-14C]
 GLP Bayer 

AG 2002  

6. [ -2-14C]  
GLP Bayer AG 2001  

7. [ -2-14C]  
GLP Bayer AG 2001

 

8. [ -UL-14C]
GLP Bayer AG 2001  

9. [ -UL-14C]
GLP Bayer AG 2001  

10. [ -2-14C] GLP
Bayer AG 2001  
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