
 
CAS No.658066-35-4

 

/
2

 

 

 

 
2 /

1.20 mg/kg /
100 0.012 mg/kg / ADI  

30 mg/kg /
50 

mg/kg
51.2 mg/kg

50 mg/kg 100 0.5 
mg/kg ARfD  
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fluopyram ISO  

 

IUPAC  
-{2-[3- -5-( )-2- ] }- - 

- -  
-{2-[3-chloro-5-(trifluoromethyl)-2-pyridyl]ethyl}- - 

trifluoro- -toluamide 
  

CAS No. 658066-35-4  
-[2-[3- -5-( )-2- ] ]-2- 

( )  
-[2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]ethyl]-2- 

(trifluoromethyl)benzamide 
 

C16H11ClF6N2O 
 

397 
 

 
 

1386
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14C
[phe-14C] 2

6 14C [pyr-14C]

mg/kg g/g  
/ 1 2  

 

Wistar 4 6 4 [phe-14C]
[pyr-14C] 5 mg/kg

250 mg/kg
14 [phe-14C]

 
1  

[phe-14C] 168
5% 8%

11% 32%  
AUC

 
[pyr-14C] 1%

AUC 1 3 68  
 

 [phe-14C]  [pyr-14C]  
 

( mg/kg ) 
5 

( ) 
250 

( ) 
5 

( ) 
5 

( ) 
        

Tmax(hr) 15.0 11.2 34.5 41.9 0.8 0.7 3.3 
Cmax( g/g) 1.54 2.16 60.9 62.2 1.54 1.79 1.43 
T1/2 abs(hr) 0.1 0.4 0.5 0.5 0.5 0.3 0.4 

T1/2 elim1(hr) 3.9 16.2 4.8 4.8 4.6 11.2 9.8 
T1/2 elim2(hr) 30.9 53.0 23.6 29.0 36.8 55.9 72.9 

AUC0-  
(hr g/mL) 107 148 5,680 7,060 80 22 37 

T1/2abs T1/2elim  
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[phe-14C] [pyr-14C]
93.6% 97.7% 1 3 68  

 

Wistar 4 6 4 [phe-14C]  
[pyr-14C]

14 [phe-14C]
 

2  
168

[phe-14C] [pyr-14C]
1

3 68  

  
(mg/kg ) 

 
 168  

[phe-14C] 
 
 

5 

 
(0.726) (0.725) (0.188) (0.169)

(0.163) 1(0.153) (0.138) (0.135) (0.130)
(0.110) (0.098) 

 
(1.22) (1.08) (0.919) (0.667) (0.328)

(0.298) (0.297) (0.277) (0.258)
(0.242) (0.238) (0.217) (0.200) (0.189) 

250 
 

(15.8) (15.7) (10.2) (10.2) (7.34)
(7.20) (6.97) (6.73) (6.31) (6.31) 

 (20.6) (15.5) (13.4) (11.2) (10.1)
(9.86) (9.42) (9.29) 

5*  
(0.580) (0.532) (0.337) (0.155)

(0.140) (0.124) (0.104) (0.103) (0.098)
(0.095) (0.085) (0.083) (0.082) 

5**  (0.527) (0.476) (0.406) (0.308) 

[pyr-14C] 
 
 

5 
 

(0.115) (0.100) (0.048) (0.022)
(0.022) (0.019) (0.016) (0.011) (0.010)

(0.010) (0.009) (0.008) (0.008)
(0.008) 

 (0.113) (0.077) (0.049) (0.031)

                                            
1  
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(0.021) (0.021) (0.021) (0.019) (0.017)
(0.013) (0.012) (0.012) (0.010)

(0.009) (0.007) (0.007) 
5**  (0.037) (0.029) (0.026) (0.015) 

48  
* **  

 

 
3  

 [phe-14C]
0.41%TAR 16.7%TAR [pyr-14C]

1.41%TAR 1.85%TAR  
M04 M08 M17

 
[phe-14C] M21 M30

[pyr-14C] M36 M37  
[phe-14C] M07 M16

M21 [pyr-14C] M07 M11 M16  

[phe-14C] M07 M11
M16 M21 [pyr-14C]

M07 M11 M36 M16 M37
 

[phe-14C] M16
M21  

7- M07 8-
M16 M05 7-OH M11

M04 M07 M16 M21
- M24

M30 M07 PCA M40 M16
- M31 -

M35 PAA M37 PCA M40

-N- M27 BA-
M28 BA- - M29
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1 3 68  
 

  
(mg/kg ) 

 
 

 
 

 
  

[phe-14C] 
 
 

5 

 
 ND 

M21(10.1) M30(4.03) M12(4.02) M25(3.00)
M13(2.76) M29(2.65) M26(2.07) M23(1.96)
M27(1.65) M08(1.29) 

 0.80 M11(10.8) M07(10.3) M21(6.12) M16(6.01)
M29(1.52) 

 
 ND 

M21(13.8) M30(5.88) M25(5.28) M12(3.33)
M26(2.42) M29(2.17) M27(1.99) M17(1.90)
M08(1.54) M23(1.49) 

 1.16 M07(7.46) M21(7.73) M16(7.67) M11(3.34) 

250 

 
 ND M21(12.3) M30(5.96) M23(3.72) M08(2.60)

M04(1.91) M26(1.75) M29(1.32) M27(1.28) 

 10.5 M07(15.8) M21(11.6) M16(10.4) M11(1.69)
M14(1.08) 

 
 ND M21(12.5) M30(4.49) M17(4.21) M23(2.78)

M08(2.65) M12(1.33) M27(1.03) 
 16.7 M21(12.0) M16(11.3) M07(8.07) 

5*  
 ND 

M21(12.5) M30(4.34) M12(3.20) M26(2.20)
M29(1.85) M23(1.74) M27(1.52) M25(1.38)
M13(1.27) M04(1.23) 

 0.41 M07(14.3) M11(7.84) M16(4.06) M21(11.5)
M29(1.46) M08(1.21) M30(1.09) 

5**  
 ND M04(1.79) M08(1.30) M21(1.07) 

 ND M08(21.5) M17(20.1) M04(18.8) M12(2.76)
M21(2.42) M06(1.45) M19(1.42) 

[pyr-14C] 
 
 

5 

 
 ND M36(14.1) M37(11.9) M39(5.25) M32(3.27)

M12(2.30) M04(2.12) M40(1.79) 

 1.41 M07(15.7) M11(9.20) M16(5.68) M35(1.14)
M40(3.20) 

 
 ND M37(37.8) M36(3.88) M12(3.85) M32(2.93)

M08(1.57) M39(1.56) M17(1.50) 
 1.85 M07(7.51) M16(8.13) M11(3.62) 

5**  
 ND M37(4.63) M39(1.34) M04(1.15) M36(1.14) 

 ND M08(27.0) M17(16.6) M04(15.6) M12(5.13)
M36(2.99) M11(1.23) M19(1.12) M06(1.09) 

M04 M08 M17 M26 2 M25 M36 3  
ND * **  
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Wistar 4 6 [phe-14C]
[pyr-14C]

14 [phe-14C]
 

48 168
4  

[phe-14C]
48 78.5%TAR

168
168  

[pyr-14C]
48 86.8%TAR

168
1 3 68  

 

  
  

5 mg/kg  
 5 mg/kg  250 mg/kg  5 mg/kg  

[phe-14C]
 
 

       
 7.29 38.3 45.3 35.7 35.5 35.1 
 78.5      

 3.70 53.1 46.6 63.6 57.1 55.5 

 7.72 3.32 5.50 2.54 3.39 2.20 

[pyr-14C]
 
 

       
 10.4 45.4 60.4 

   
 86.8   

 2.30 53.0 39.5 

 0.454 0.342 0.306 

 
 

 

Wistar 8 [phe-14C] [pyr-14C]
3 mg/kg 0.5%
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168 [phe-14C]

94%TAR
 [pyr-14C] 99%TAR

95%TAR 168 1
48

[phe-14C] 0.1%TAR [pyr-14C]
1.1%TAR  

 [phe-14C] 48
24

Tmax / 4.63
3.50 80.2

5.02 168 /
24.3 6.27 219

31.6  
[pyr-14C] 4

1 Tmax

/ 6.61
4.44 7.30

(6.03) 168 /
1.52 0.94

4.53 1.71  

[phe-14C] [pyr-14C]
1 5 68  

 

Wistar 4 [pyr-14C] 5 mg/kg
0.5%

1 4 24

 
24 28.7%TAR 43.1%TAR

 
4

1
7.26 g/g 13.2 g/g 7.22 g/g

8.67 g/g 24 1 73 93%
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M07 0.201

1.05%TAR M40 0.002%TAR 0.028%TAR
0.058%TAR 0.815%TAR

0.281%TAR 3.39%TAR M07 0.069%TAR 0.460%TAR
 

M37 7.89%TAR M36 6.94%TAR
M37 29.3%TAR M32 1.90%TAR  

M37 0.129%TAR  M07 0.116%TAR
0.314%TAR M37

0.159%TAR  

 

- M03 -
M02 0.01%TAR M07
M16 1 6 68  

 

Bunte Deutsche Edelziege 1 / [phe-14C]
[pyr-14C] 1.91 mg/kg / 46.3 mg/kg 2.0 

mg/kg / 44.6 mg/kg 5
 

 

[phe-14C] 24
0.720 g/g  

[pyr-14C] 2 8 0.227 g/g
68 70  

 

24
53.2%

68 70  
 

24
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5  
68 70  

 

   
g/g  

[phe-14C]  

 8.38 
 2.30 

 0.739 
 0.711 

 0.407 
 0.395 

 0.259* 

[pyr-14C]  

 1.43 
 0.403 

 0.042 
 0.043 

 0.365 
 0.376 

 0.032* 
30% 12%  

*  
 

24
 

6  
27.3%TRR 46.4%TRR

7.7%TRR  
10%TRR M21

97.6%TRR M08 1 35.1%TRR M17 2 17.7%TRR M03
33.7%TRR M07 21.6%TRR  

68 70  
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[phe-14C] 
 

 0.6 
M21(82.8) M08 1(4.3) M17
2(2.1) M26(1.6) M07(0.9) M06(0.8)
M02(0.3) M03(0.2) 

 0.4 
M21(77.1) M08 1(7.3) M17
2(3.6) M26(2.5) M08 2(2.1)
M06(1.2) M19(0.7) M07(0.6) 

 ND M21(97.6) M26(0.7) M07(0.3) M08
1(0.3) 

 18.2 M21(49.1) M03(13.1) M02(8.6) M07(7.7) 

 0.7 M21(89.2) M26(4.3) M07(0.8) M03(0.7)
M08 1(0.4) M08 2(0.2) 

 1.7 M21(88.4) M26(4.3) M07(1.3) M08
1(0.3) M08 2(0.3) 

 13.2 M07(10.3) M16(3.63) M21(3.44) 

 0.10 
M08 1(17.2) M17 2(15.8)
M08 2(6.92) M26(3.78) M06(3.68)
M19(1.28) M21(1.08) M07(0.30) M16(0.07) 

[pyr-14C] 
 

 7.7 
M08 1(24.2) M17 2(9.5)
M07(6.1) M03(5.7) M02(4.1) M08
2(2.1) M06(2.0) M19(1.0) 

 ND 
M08 1(35.1) M17 2(17.7)
M08 2(16.3) M37(8.6) M32(4.3)
M06(3.2) M19(1.7) M07(1.0) 

 27.3 
M03(21.6) M07(21.6) M08 1(6.6)
M08 2(5.1) M17 2(2.5)
M02(1.9) 

 46.4 M03(33.7) M07(12.8) M02(2.2) 

 42.5 
M07(16.2) M03(12.9) M08 2(3.1)
M02(2.0) M08 1(1.7) M17
2(1.1) 

* ND 
M17 2(30.4) M08 1(29.9)
M08 2(23.5) M37(6.2) M06(5.3)
M32(2.9) M19(1.3) 

ND  
* 24  

[pyr-14C]
 

 

24 48 72 96 120
8 24 32 48 56 72 80 96 104 120

 
7  

81.0%TAR 88.9%TAR
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68 70  
 

  
1)    

 

[phe-14C]  

8  0.045 

 

24 5.52 2.36 0.091 
32  0.170 
48 17.3 13.4 0.223 
56  0.257 
72 26.4 21.1 0.290 
80  0.317 
96 39.9 27.1 0.384 
104  0.420 
120 52.6 35.7 0.454 4.58 

[pyr-14C]  

8  0.051 

 

24 9.08 3.37 0.017 
32  0.063 
48 20.2 9.04 0.020 
56  0.050 
72 30.4 16.3 0.018 
80  0.048 
96 39.8 22.3 0.021 
104  0.055 
120 52.3 28.6 0.026 0.85 

1)  
/  

 

6 [phe-14C] [pyr-14C]
2.03 mg/kg / 26.4 mg/kg 2.02 mg/kg /

26.4 mg/kg 14 24
 

8  
[phe-14C] [pyr-14C]

68 71 72  
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[phe-14C]  

 3.30 
 3.28 

 1.70 
 9.54 
 5.76 

 5.77 
 2.53 

[pyr-14C]  

 0.061 
 0.035 

 0.498 
 0.538 
 0.242 

 0.831 
 0.152 

 

 
9  

10%TRR M21
98.6%TRR M03 70.5%TRR M02 12.4 M07 3.9%TRR  

68 71 72  
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[phe-14C] 
 
 

 

24  

ND  M21(92.3) M02(0.3)
M30(0.3) M03(0.2) 

 

 ND  M21(98.6) M03(0.5)  

 2.5  M21(68.6) M03(25.9)
M02(2.3) 

 

 

 
1 6  1.4  M21(95.8) M03(0.5)  

 
7 14  0.7  M21(96.3) M03(1.2)  

  
1 14  ND  M21(54.6) M30(4.9)

M07(2.2) 
 

[pyr-14C] 
 
 

 

24  

ND ND M02(11.8) M03(1.9)
M37(1.3) M07(0.8) 

M02(13.9) M03(3.1)
M07(2.9)  

 1.0  M03(33.0) M02(3.9)  
 12.2  M03(70.5) M02(12.4)  

 

 
1 6  14.7 17.9 M37(6.4) M03(4.1)

M07(3.9) M02(1.0) 
M07(5.8) M03(4.1) 

 
7 14  6.0 9.5 M03(15.4) M37(3.7)

M02(1.0) M07(0.9) 
M03(19.3) M02(1.8)
M07(1.6) 

  
1 14  0.8  M07(1.8)  

ND  
 

24 82.7%TAR
94.7%TAR 0.36%TAR 4.34%TAR

0.48%TAR 7.83%TAR 68 71 72  
 

Mueller Thurgau [phe-14C]
[pyr-14C] 100 g ai/ha 1 7

200 g ai/ha 2 1 42 3 2
49 3 2 3 18

3 19
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10  
[phe-14C] 3 18

1.86 mg/kg 2 28.6 mg/kg 3 19 48.1 
mg/kg  [pyr-14C] 3 18 1.70 
mg/kg 2 64.2 mg/kg 3 19 42.7 mg/kg

 
[phe-14C] [pyr-14C]

1%TRR  
[phe-14C] [pyr-14C]

[phe-14C] M07
M21 [pyr-14C]

M07 M40  
2 [phe-14C]

3
M07 M09 M16 M40 1 7 8 68  

 

 
 2  3 18  3 19  

 
   

mg/kg %TRR mg/kg %TRR mg/kg %TRR 

[phe-14C] 
 

 28.0 98.2 1.82 97.6 44.1 91.8 
M07 ND ND <0.01 0.3 0.35 0.7 
M09 ND ND ND ND 0.35 0.7 
M16 ND ND ND ND 0.28 0.6 
M21 ND ND 0.01 0.7 ND ND 

 0.52 1.8 0.03 1.4 2.96 6.1 

[pyr-14C] 
 

 61.4 95.7 1.63 95.8 39.0 91.3 
M07 0.20 0.3 <0.01 0.3 0.43 1.0 
M09 0.12 0.2 ND ND 0.34 0.8 
M16 0.13 0.2 ND ND 0.34 0.8 
M40 0.21 0.3 0.02 0.9 0.33 0.8 

 1.75 2.7 0.04 2.1 2.23 5.2 
ND  

 

Cilena [phe-14C] [pyr-14C]
167 g ai/ha 3 35 6

1400



1 1 16 2 2
11 3 3 51

 
11  

[phe-14C]
0.0001 mg/kg 0.008 mg/kg 47.6 mg/kg  
[pyr-14C] 0.0002 mg/kg

0.012 mg/kg 21.7 mg/kg  [phe-14C]
[pyr-14C]

 
[phe-14C]

[pyr-14C]
M40(49.8%TRR)

[phe-14C]
[pyr-14C] M07 M21

1 9 10 68  
 

 
 3 51  

 
  

mg/kg %TRR mg/kg %TRR 

[phe-14C] 
 

 0.006 68.8 46.7 98.0 
M07 <0.001 1.2 0.36 0.8 
M21 0.001 7.1 0.23 0.5 

 <0.001 3.3 0.29 0.6 

[pyr-14C] 
 

 0.003 23.2 21.3 98.1 
M07 <0.001 1.1 0.12 0.6 
M40 0.006 49.8 0.11 0.5 

 0.001 4.7 0.10 0.4 
 

Dublette [phe-14C]
[pyr-14C] 250 g ai/ha 35 1

28 2 2 4
2 29

11
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12  
[phe-14C] 2 4

1.40 mg/kg 36.7 mg/kg 2 29
0.07 mg/kg 0.12 mg/kg 16.6 mg/kg

 [pyr-14C] 2 4
3.88 mg/kg 38.5 mg/kg 2 29

0.17 mg/kg 0.31 mg/kg 19.0 mg/kg  
[phe-14C] [pyr-14C]

 
[phe-14C]

M21(51.6%TRR) [pyr-14C]
M40(31.0%TRR) M37(29.5%TRR)

10%TRR  
[phe-14C]

M21(64.0%TRR) M18(10.4%TRR)
[pyr-14C] M40(32.5%TRR)
M37(22.6%TRR) 10%TRR

 
[phe-14C] [pyr-14C]

86.1%TRR 93.8%TRR
10%TRR

1 11 12 68  
 

1402



 
 2 4  2 29  

 
 

( )   
( ) 

 
( ) 

 
( ) 

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg %TRR 

[phe-14C]
 
 

 1.31 93.9 34.4 93.8 0.008 11.4 0.015 12.6 14.9 90.2 

M07 

ND 

0.26 0.7 0.003 4.0 0.003 2.5 0.12 0.7 
M09 0.15 0.4 0.001 1.7 ND ND 0.07 0.4 
M10 0.82 2.2 0.002 2.2 ND ND 0.68 4.1 
M16 0.11 0.3 0.004 6.0 0.003 2.1 0.09 0.6 
M18 ND ND 0.005 6.7 0.013 10.4 ND ND 
M21 0.17 0.5 0.036 51.6 0.077 64.0 0.10 0.6 

 0.09 6.1 0.69 1.9 0.003 5.0 0.003 2.7 0.54 3.3 

[pyr-14C]
 
 

 3.86 99.3 35.5 92.3 0.008 4.8 0.018 5.7 16.6 87.1 

M07 

ND 

0.60 1.6 0.007 4.0 0.012 4.0 0.20 1.1 
M09 0.25 0.6 0.002 1.4 0.004 1.3 0.14 0.7 
M10 1.22 3.2     0.90 4.7 
M16 0.21 0.5 0.005 2.7 0.005 1.6 0.17 0.9 
M18 ND ND 0.008 4.5 0.017 5.6 0.03 0.2 
M33 0.06 0.2 0.003 1.9 0.010 3.1 ND ND 
M37 ND ND 0.051 29.5 0.070 22.6 0.04 0.2 
M40 0.19 0.5 0.054 31.0 0.100 32.5 0.11 0.6 

 0.03 0.7 0.39 1.0 0.003 2.3 0.008 2.6 0.83 4.3 

ND  
HPLC  

 

Feher [phe-14C] [pyr-14C] 5 mg ai/
20 mg ai/

26 1
33

55 78 96
97

 
13  
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[phe-14C]
0.038 mg/kg 3.54 mg/kg 33 6.24 

mg/kg [pyr-14C] 0.060 
mg/kg 2.34 mg/kg 0.149 mg/kg

33 18.2 mg/kg
 

[phe-14C]
M21(16.1%TRR)

M07 M09  [pyr-14C]
M40(43.5%TRR)  M38(38.0%TRR)

 
[pyr-14C]

M38(32.2%TRR) M40(19.5%TRR)
M37 9.8%TRR  

[phe-14C]
M21(10.1%TRR)

[pyr-14C]
M09 9%TRR

 
33 [phe-14C] [pyr-14C]

10%TRR 1 13 14 68  
 

1404



 

   
 
 55-96  97  33  55-96  

     
mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg %TRR 

[phe-14C]
 
 

 0.019 48.9 2.27 64.0 5.40 86.6 

  

M07 0.003 9.0 0.239 6.8 0.234 3.8 
M09 0.001 3.9 0.314 8.9 0.171 2.7 
M10 ND ND 0.024 0.7 ND ND 
M16 ND ND 0.018 0.5 0.034 0.6 
M21 0.006 16.1 0.358 10.1 0.235 3.8 

 
 0.001 3.8 0.130 3.7 0.096 1.5 

[pyr-14C]
 
 

 0.010 16.2 1.64 70.1 16.1 88.1 0.049 32.8 

M01 ND ND 0.069 2.9 0.10 0.5 ND ND 
M07 ND ND 0.120 5.1 0.63 3.5 0.006 3.7 
M09 ND ND 0.215 9.2 0.34 1.9 ND ND 
M16 ND ND # # 0.13 0.7 ND ND 
M34 ND ND 0.164 7.0 0.27 1.5 ND ND 
M37 ND ND ND ND ND ND 0.015 9.8 
M38 0.023 38.0 ND ND ND ND 0.048 32.2 
M40 0.026 43.5 ND ND 0.08 0.4 0.029 19.5 

 
 0.001 2.2 0.110 4.7 0.40 2.2 0.003 1.9 

M38 2  
ND /  
# HPLC 1%TRR  
 

M07 M16 M07 M16 M21 M40
M16 M31 M37

M01 M07
M07 M16

M31
M31
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HH LX WW
LA [phe-14C] 0.67 mg/kg

20 121
 

M07 14  
65.1%TAR

81.3%TAR
10.1%TAR 13.8%TAR  

HH 67.6%TAR LX 66.7%TAR WW 76.1%TAR LA
57.3%TAR M07

M21 4.2%TAR 1.1%TAR  
14CO2

13.4%TAR 16.2%TAR 0.1%TAR
 

[phe-14C] M07
M21 14CO2

1 15 68  
 

 
 

 M07 
HH  221 13.2 

LX  231 17.3 
WW  339 14.1 
LA  165 17.7 

 

HF AX WU
DD  [pyr-14C]

0.67 mg/kg 20
128  

M07 15  
59.9%TAR

86.6%TAR
8.6%TAR 15.1%TAR  

1406



HF 64.1%TAR AX 81.0%TAR WU 68.4%TAR
DD 56.5%TAR M07

DD 3.3%TAR M40 DD 
0.7%TAR M41 HF AX 1.0%TAR
 

14CO2 AX 4.7%TAR 18.3%TAR
24.0%TAR 1.0%TAR  

[pyr-14C] M07
M40 M41 14CO2

1 16
68  

 

 
 

 M07 
HF  210 5.9 

AX  464 10.8 
WU  250 8.5 
DD  162 19.3 

 

[phe-14C]
[pyr-14C] 0.11 mg/kg

25 365
 

14CO2 [phe-14C] [pyr-14C]
24.4%TAR 27.2%TAR

9.4%TAR 14.0%TAR
0.1%TAR  

[phe-14C] [pyr-14C]
60.1%TAR 60.5%TAR

80.2%TAR 68.5%TAR
14.9%TAR 14.7%TAR 9.4%TAR

10.6%TAR  
[phe-14C]

[pyr-14C] 59.9%TAR
60.3%TAR 71.2%TAR 61.3%TAR  

1407



484
922 1 17 68  

 

[phe-14C] [pyr-14C]
0.166 mg/kg 50%

20 28
2 cm 20

120 /  
14CO2 [phe-14C]

[pyr-14C] 1.1 0.8%TAR  
 [phe-14C] [pyr-14C] 0

6.5%TAR 6.6%TAR 3.8%TAR
3.7%TAR [phe-14C] [pyr-14C]

0 30 83.7%TAR 86.0%TAR
84.1%TAR 87.1%TAR 72.4%TAR 74.4%TAR

92 120 4.2%TAR 4.9%TAR
 

[phe-14C] [pyr-14C]
86.1%TAR 88.8%TAR  

1
18 68  

 

5

[phe-14C]  
Freundlich Kads 2.94 6.83

Koc 233 399  
Kads 14.5 Koc 336 1

19 20 68  
 

pH 4 pH 7 pH 9
[phe-14C] 1 mg/L

50

1408



pH 94%TAR pH 7
9 1 2 1.59%TAR

1 21 68  
 

pH 7  [phe-14C] [pyr-14C]
1 mg/L 25 13

516 W/m2([phe-14C] ) 521 W/m2([pyr-14C]
) 290 800 nm  

16  
[phe-14C] [pyr-14C]

63.9%TAR 71.5%TAR M43
12.8%TAR 12.4%TAR 8 10

4.0%TAR
1 22 68  

 

 
 

 *  
[phe-14C]  21.0 110 
[pyr-14C]  25.0 132 

* 35° 4 6  

pH 8.1 [phe-14C] [pyr-14C]
1 mg/L 25 8

851 W/m2 290 800 nm
 

17  
[phe-14C] [pyr-14C]

14CO2 0.6%TAR 0.1%TAR
[phe-14C] [pyr-14C]

84.4%TAR 83.6%TAR M43
1.2%TAR 10 12

5.5%TAR
[phe-14C] 1 0.9%TAR
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M43
 

M43
M43 M43

1 23 68  
 

 
 

 
  

a 
 

b 
[phe-14C]  
[pyr-14C]  21.2 179 183 387 

a 4 300 800 nm
 

b 35°( ) (4 6 )  

M21 M40

 
18 1 24 68 132 138  

 

   
 

 * 

  

1,250 g ai/ha SC 

3   144 144 

1,250 g ai/ha SC 

3   74 75 

1,000 g ai/ha G 

1   108  

1,000 g ai/ha G 

1   35  

SC 41.7% G  
* M21 M40 2
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3
14 6.39 mg/kg  

M21 M40 M37
4 M21 M40 M37

M21 35
0.084 mg/kg M40 28

0.008 mg/kg M37 42
0.016 mg/kg  

M21
M40 M37 M07 M41

5
7 25.7 mg/kg

M21 M40 M07 M21 78
0.08 mg/kg M40 14 21

0.03 mg/kg M07 64
0.26 mg/kg M37 M41

1 25 68 73 76 100 127 132 137 139
148  

 

1 3 0 1
0.1 10 1 30 3 100 10 mg/kg

M21 M02+M03
100 10 mg/kg

6  
M21 M02+M03 1

0.01 g/g 0.25 g/g
M21 0.01 g/kg M02+M03 0.02 g/g

1
0.71 g/g 0.04 g/g 0.04 g/g 0.04 g/g

0.01 g/g 0.01 g/kg
 

M21 1.2 g/g 0.16 g/g
0.18 g/g 0.18 g/g 0.28 

1411



g/g 0.29 g/g  
M02+M03 0.09 g/g

0.07 g/g 0.06 g/g
0.04 g/g 0.01 g/g 0.02 g/g

21 M21
M02+M03 0.003 g/g 0.42 g/g

0.28 g/g 68 77  
 

9 12 28 0 0.05
0.1 0.50 1 1.5 3 5.0 10  mg/kg

M21 M02+M03
5.0 10 mg/kg

6
 

M02+M03 1
0.003 g/g M21 0.08 g/g

M02+M03 0.02 g/g  
1

0.003 g/g  
M21 0.16 g/g 2 0.04 g/g 0.03 g/g

 
M02+M03 0.02 g/g
0.004 g/g 0.004 g/g

21 M21
M02+M03 0.003 g/g 0.03 g/g

0.02 g/g 68 77  
 

313 g ai/ha 3

117 M21

1,000 g ai/ha 1
199

205

                                            
2  
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M21 0.01 

mg/kg 68 79 135 137  
 

3
19

7  

 
 

  
( 55.1kg  

(1 6  
( 16.5kg  

 
( 58.5kg  

(65 ) 
( 56.1kg  

 
g/ /  285 173 311 315 
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20 1 26 68  

 

   

 
(mg/kg ) 
( ) 

 
(mg/kg ) 

 
( mg/kg )  

 

 ICR 
 

 4 
 4 

0 51.2
128 320
800 2,000 

( ) 

320 
51.2 

800 
128 

800 mg/kg

 
128 mg/kg

 

 ICR 
 

 6 
 6 

0 128
320 800

2,000 
0 51.2

128 320
800 2,000 

( ) 

320 800 

2,000 mg/kg

 
800 mg/kg

 
 800 mg/kg

 

 
 

  

NZW 
  3 

0 1,000
2,000 

( ) 
2,000  

 

 

 
SD

  6 

0 51.2
128 320
800 2,000 

( ) 

51.2 128 

128 800 mg/kg
 

320 mg/kg
K+  

2% Cremophor EL  
 

 
21 1 27 29 68  

 

  LD50 mg/kg     
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1) 
( ) 

Wistar 
 

3  
 >2,000  

 
Wistar 

 
5  

>2,000 >2,000  

 
Wistar 

 
5  

LC50 mg/m3   

 

 
 

>5,110 >5,110 

1) 2% Cremophor EL  
 

M40  
22 1 30 68  

 

  LD50 mg/kg     

M40 
SD 

 
3  

>2,000 
<4,000 

>2,000 
<4,000 

500 mg/kg  
2,000 mg/kg  

 
1%  

 

Wistar 12 0
125 500 2,000 mg/kg 0 25 50 100 
mg/kg 2% Cremophor EL

 
23-1

23-2  
500 mg/kg

125 mg/kg
 

100 mg/kg
40% 20%

125 mg/kg /

1415



 
500 mg/kg

100 mg/kg
125 mg/kg 50 mg/kg

1 31 68  
 

   
2,000 mg/kg  ( 0 5 ) 

 
( 0 ) 

 
500 mg/kg   

( 0 ) 
( 0 ) 

125 mg/kg  125 mg/kg  
 

(
0 ) 

 

   
100 mg/kg    

0  
50 mg/kg   

 
 

 

NZW
 

CBA/J
1 32 34 68  

Wistar 10 0 50 200 1,000
3,200 ppm 24 90

3,200 ppm 28
10 90 28

 
 

ppm  50 200 1,000 3,200 
  3.06 12.5 60.5 204 

1416



(mg/kg / )  3.63 14.6 70.1 230 
 

25  
3,200 ppm

Hb
 

200 ppm 1,000 ppm

2u-
2u-

2u-
2u-

 
1,000 ppm

200 ppm 12.5 mg/kg / 14.6 
mg/kg / 1 35 68  
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3,200 ppm 1  

PT  
Hb  
Glu  
GGT TP Glob  
TSH 3 13  
T3 13  

1  
29 90  

Hb MCV MCH  
PLT  

LP A/G  
GGT TG TP Glob

 
TSH T3 T4 3

 
1,000 ppm  Ht  

T.Bil  
T.Chol  

 
T4  

3  
 

 

T.Bil  
T.Chol  

 

 
 

200 ppm     

4 0 800 5,000
20,000/10,000 ppm 26 90

20,000/10,000 ppm 14
20,000 ppm 15 10,000 
ppm  

 

ppm  800 5,000 20,000/10,000 
 

(mg/kg / ) 
 28.5 171 332 
 32.9 184 337 

 
27  

20,000/10,000 5,000 ppm

 
5,000 ppm

800 ppm 28.5 mg/kg / 32.9 
mg/kg / 1 36 68  

                                            
3  

1418



 

   
20,000/10,000 
ppm 

1  
2  

Alb  
GGT TP TG  

 

1  
ALP GGT  

 
 

5,000 ppm 
 

ALP TG  
Alb A/G  

 
 

 

1 5  
4  

Alb TP  
 

 
 

800 ppm   
 

Wistar 12 ( 0 100 500 2,500 
ppm 28 ) 90

 
 

ppm  100 500 2,500 
 

(mg/kg / ) 
 6.69 33.2 164 
 8.05 41.2 197 

 
29  

2,500 ppm
500 ppm 33.2 mg/kg /

41.2 mg/kg /
1 37 68  

 

   
2,500 ppm Glu  

T.Chol TP  
 
 

0 21  
7 21  

Hb Ht MCV MCH  
Glu  
T.Chol TP TG  

 
500 ppm    
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Wistar 10 0 100 300
1,000 mg/kg / 28  

30  
1,000 mg/kg /

300 mg/kg / 1
38 68  

 

   
1,000 mg/kg /  PT  

 
 

T.Chol  
 

 
300 mg/kg /    

 

SD 5 0 20 200 2,000
20,000 ppm 31 28

 
 

ppm  20 200 2,000 20,000 
 

(mg/kg / ) 
 1.50 15.0 149 1,574 
 1.63 15.9 162 1,581 

20,000 ppm 1,570 mg/kg
/ 1,580 mg/kg / 1 39 68  

 

4 0 100 400 2,000 
ppm 32 1

 
 

ppm  100 400 2,000 
 

(mg/kg / ) 
 3.0 13.2 67.6 
 3.8 14.4 66.1 

1420



 
33  

2,000 ppm ALP
400 ppm 13.2 mg/kg / 14.4 mg/kg /

1 40 68  
 

   
2,000 ppm ALP  

 
 

ALP  
 

400 ppm    
 

 

Wistar 60
10 0 30 150 750/375 ppm

0 30 150 1,500 ppm 34 2
/ 750/375 ppm 750 

ppm 85 375 ppm
 

 

ppm  30 150 750/375 1,500 
 

(mg/kg / ) 
 1.20 6.0 29  
 1.68 8.6  89 

 
 

35
36  

30 ppm
24

12

90
 

1,500 ppm  
150 ppm

1421



30 ppm 1.20 mg/kg
/ 1.68 mg/kg / 1 41 68  

 

   
1,500 
ppm 

 
 

 
 

 
Hb Ht MCV MCH  
PLT  
Glu  
T.Chol TG  
( ) 

 
 

 
/

 
 

 
750/375 
ppm  

 
 

PLT  
 

 

 

 

 

150  
ppm  
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/  

30 ppm   
 

 
 

(ppm)   
0 30 150 750/375 0 30 150 1,500 

 60 60 60 58 60 60 60 59 
 2 1 2 1 2 2 0 9* 

 0 0 0 0 0 0 2 3 
 2 1 2 1 2 2 2 11*a 

a 1  
* p<0.05 Logistic Regression tests  

 

C57BL/6J 50
10 0 30 150 750 ppm
37 18  

 

ppm  30 150 750 
 

(mg/kg / ) 
 4.2 20.9 105 
 5.3 26.8 129 

 
38

39  
750 ppm  

150 ppm
30 ppm 4.2 mg/kg /

5.3 mg/kg / 1 42 68  
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750 ppm  

Hb Ht MCV PLT  
 

/

 
 

 
 

 
 

/  
 

150 ppm  MCH  
 

 
/  
 

 
 

 
 

30 ppm   
 

(ppm)   
0 30 150 750 0 30 150 750 

 50 50 50 50 48 50 50 50 
 1* 1 3 7 3 1 3 1 

* p<0.05 Logistic Regression tests  
 

Wistar 30 0 40 220 1,200 
ppm 40 2

50% 0 20 110
600 ppm  

 

ppm  40 220 1,200 

(mg/kg / ) 

P   2.7 15.1 83.1 
 3.2 17.6 96.3 

F1   2.6 13.9 82.4 
 3.1 16.8 95.6 

 
41  

1,200 ppm
1,200 ppm

220 ppm P 15.1 mg/kg

1424



/ P 17.6 mg/kg / F1 13.9 mg/kg / F1 16.8 mg/kg
/ 1 43

68  
 

 P F1 F1 F2 
    

 

1,200 ppm TP Alb
 

 

 

 

 

 

 
Hb Ht 

 

 

 
 

BUN TP
 

 

 

 

 
 

WBC  
Hb  
T.Chol  

 

 
 

 
 

220 ppm 
 

    

 

1,200 ppm  
 

  
 

 

 

 
220 ppm 

 
    

 
 

SD 23 6 20 0 30 150
450 mg/kg / 0.5% 400

 
42  

150 mg/kg /
450 mg/kg /

30 mg/kg /
150 mg/kg / 1

44 68  
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/

P450
BROD PROD CAR/PXR

CAR/PXR
 

 

Wistar 15 7 3,000 ppm
193 mg/kg / 80 mg/kg

/ 7
 

45
 

BROD PROD
CAR

1 54 55 68  
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 7  

 0 (ppm) 
3,000 (ppm) 
(193 mg/kg 

/ ) 

0 
(mg/kg /

) 

80 
(mg/kg /

) 

 NA  NA  
 

 NA  NA  
 

  
 0/15 13/15$$ 0/15 3/14 
 1/15 13/15$$ 0/15 5/14$ 

  
 NA 140** # NA 119** # 
 NA 143** # NA 122** # 

 
  

 
 0/15 15/15$$ 0/15 14/14$$ 

 
 11/15 1/15$ 7/15 3/14 

BrdU  

 
 44.5 180** 21.7 55.2 ** 

 
 28.6 113 ** 16.7 33.2 ** 

 36.5 146 ** 19.2 44.2 ** 
P450 (nmol/mg ) 0.91 1.23 ** 0.95 1.49** 
EROD(pmol/min/mg ) 48.0 103 ** 38.3 47.6* 
PROD(pmol/min/mg ) 6.65 28.6** 4.89 26.4 ** 
BROD(pmol/min/mg ) 6.39 74.5 ** 4.91 94.4** 

UDPGT(nmol/min/mg ) 6.42 30.7** 6.99 13.5 ** 
NA  
# %  
* p<0.05 ** p<0.01 T test  
$ p<0.05 $$ p<0.01 Fisher’s exact test  

 

Wistar 15 3 7 28 0
30 75 150 600 1,500 ppm 46

80 mg/kg / 3 7 28

1,500 ppm 1
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Wistar 2
0 1 3 10 30 100 300 M 10 100

1,000 M EGF 25 ng/mL 96
 

48  

PROD BROD BQ  
PROD BROD BQ

 
CAR PXR

CYP2B CYP3A  
DNA

68 82 83  
 

  
 

( M) ( M) 
EGF 

(ng/mL) 
1 3 10 30 100 300 10 100 1,000 25 

 

ATP 89 104 106 119* 111 31  81 91 109  
BrdU 281  304  345  388  261  NA 224  295  270  420  
PROD 185* 177 273$ 278** 188* 184** 214* 463** 449**  
BROD 269* 308$ 417$ 421* 374$ 98 221$ 585$ 551$  

BQ 269$ 458$ 831$ 1,560$ 1,800$ 147 171** 266$ 1,200$  

 

ATP 109* 113* 112 126$ 92 29$ 110* 103 111  
BrdU 110 92 104 89 66** NA 88 64** 87 1,460$ 
PROD 156* 179$ 151 136 186** 5$ 231$ 170** 312$  
BROD 90 84 110 137* 193* 200* 141* 121 404$  

BQ 159 168* 182** 134 56* 13** 120 237$ 523$  
* p<0.05 ** p<0.01 $ p<0.001 T test  

NA  
 

750 ppm

1434



 
 

 
3 300 

M 3 300 M
 

1 56 68  
 

 
C57BL/6J 15 3 14
2,000 ppm 308 mg/kg / 3 314 mg/kg

/ 14 80 mg/kg / 3
14

P450 UDP-GT
 

49  
T4 TSH

1 57 58 68  
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 3 14  

 0  
ppm 

2,000  
ppm(308
314 mg/kg

/ ) 

0  
mg/kg

/  

80  
mg/kg

/  

 NA  NA  
 NA  NA  

T3 nmol/L  3  1.62 1.64 1.72 1.54* 
14  1.45 1.52 1.62 1.57 

T4 nmol/L  3  43.7 30.7** 37 27** 
14  38.1 27.7** 32 26* 

TSH ng/L  3  3.81 4.48** 4.4 4.4 
14  3.81 4.09* 4.5 4.9* 

  
 3  0/15 15/15** 0/15 1/15 

14  0/15 13/15** 1/15 12/15** 

 3  0/15 1/15 0/15 6/15** 
14  1/15 14/15** 0/15 4/15* 

  
 3  NA 159** # NA 105# 

14  NA 159** # NA 122** # 

 3  NA 161** # NA 111** # 
14  NA 161** # NA 123** # 

 
  

 
 

3  0/5 5/5$$ 0/5 4/5$ 
14  0/5 5/5$$ 0/5 5/5$$ 

 
 

3  0/5 1/5 0/5 0/5 
14  0/5 4/5$ 0/5 0/5 

 
3  0/5 5/5$$ 0/5 3/5 

14  1/5 0/5 0/5 0/5 

P450 (nmol/mg ) 3  1.08 2.33** 0.94 2.31** 
14  1.26 2.15* 0.98 1.33* 

EROD(pmol/min/mg ) 3  90.3 303** 48.1 191** 
14  99.1 262** 35.3 168** 

PROD(pmol/min/mg ) 3  4.93 143** 6.01 89.0** 
14  4.19 94.8** 4.98 72.0** 

BROD(pmol/min/mg ) 3  13.0 1,150** 17.3 872** 
14  12.8 1,180** 18.8 554** 

UDPGT(nmol/min/mg ) 3  16.0 15.4 16.2 17.2 
14  17.1 14.3** 15.2 13.0 

NA  
# %  
* p<0.05 ** p<0.01 T test  
$ p<0.05 $$ p<0.01 Fisher’s exact test  
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T4 T4

 
C57BL/6J 5 1 4 2,000 ppm

3 80 mg/kg /
3 C57BL/6J 8 2,000 ppm

4 80 mg/kg /
4 125I-

 
125I- 50  
3

4 T4

T4

1 59 60 68  
 

   
   
 3  

 2,000 ppm 80 mg/kg /  

 

1 20 ** 42 51 
2  43 54 
4  51 58 
6  53 69 
24  73 86 

   
 4  

 2,000 ppm 80 mg/kg /  

 

40  31* 54* 
1 30  38* 63* 

4  44* 68* 
24  66* 68* 

* p<0.01 T test ** 125I-  
 

mRNA
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1440



1441



1442



1443



 

CAR PXR  
 

UGT/SULT
TSH

 
 

Wistar 10 0 200 600 1,800 ppm
59 28

 
 

ppm  200 600 1,800 
 

(mg/kg / )  17.2 53.6 156 

 
1,800 ppm 29

12%  
IgM IgM

 
600 ppm 53.6 mg/kg

/ 1 62 68  
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14C

0.7 15.0 34.5 41.9 Tmax

T1/2 3.9 16.2 4.8
93.6% 168

168
0.41%TAR 16.7%TAR

M21(10.1%TAR 13.8%TAR) M30(4.03%TAR
5.96%TAR) M37(4.63%TAR 37.8%TAR) M36(3.88%TAR 14.1%TAR)

M07(7.46%TAR 15.8%TAR) M16(4.06%TAR 11.3%TAR)
M21(6.12%TAR 12.0%TAR)  

10%TRR
M02 12.4%TRR M03 70.5%TRR

M07 21.6%TRR M21 98.6%TRR
M08 1 35.1%TRR M08 2

16.3%TRR M17 2 17.7%TRR
 

14C
10%TRR M18

10.4%TRR M21 64.0%TRR M37 29.5%TRR
M38 38%TRR M40 49.8%TRR

 

6.39 mg/kg 25.7 mg/kg
M21

0.084 mg/kg M40 0.008 mg/kg M37
0.016 mg/kg

M21 0.08 mg/kg M40
0.03 mg/kg M07 0.26 mg/kg
M37 M41  

M21 M02 M03
1 0.71 g/g

M21 1.2 g/g M02+M03 0.09 g/g
M21 0.25 g/g

1445



M21 0.08 g/g
M21 0.16 g/g  

 
/

/ /

 
10%TRR

M02 M03 M07 M08 M17 M18 M21 M37 M38
M40 M18 M38

M18 M38
M37 M37

 
60

61  

2 / 1.20 mg/kg /
100 0.012 mg/kg / ADI

 

30 mg/kg /

50 mg/kg
51.2 mg/kg

50 mg/kg 100
0.5 mg/kg ARfD  

 
ADI 0.012 mg/kg /  

ADI  /  
  

1446



 2  
  
 1.20 mg/kg /  
 100 

 
ARfD 0.5 mg/kg  

ARfD   
  

  
  
 50 mg/kg  
 100 

 
2014  

ADI 0.012 mg/kg /  
ADI  /  

  
 2  

  
 1.2 mg/kg /  
 100 

 
ARfD 0.5 mg/kg  

ARfD   
  

  
 50 mg/kg  
 100 

 
JMPR 2010  

ADI 0.01 mg/kg /  
ADI  /  

  
 2  

  
 1.2 mg/kg /  
 100 
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ARfD 0.5 mg/kg  

ARfD   
  

  
 50 mg/kg  
 100 

EFSA 2013  
ADI 0.012 mg/kg /  

ADI  /  
  

 2  
  
 1.2 mg/kg /  
 100 

 
ARfD 0.5 mg/kg  

ARfD  
  

  
 50 mg/kg  
 100 

EPA 2011  
cRfD 0.012 mg/kg /  

cRfD  /  
  

 2  
  
 1.2 mg/kg /  

 100 
 

ARfD 0.5 mg/kg  
ARfD  

  
  
 50 mg/kg  
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 100 
92 96  
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