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2014  9  16   
2014  10  20  

1020 5  
2014  10  21  1 60  
2014  10  28  535  
2015  2  2  41  
2015  3  12  120  
2015  3  24  554  
2015  3  25  2015 4 23
2015  4  24   
2015  5  12  560  

    
 

2012 7 1    
   

   
   
   

   
   

   
 

2014 4 1    
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CAS No. 

874195-61-6  

/ 2
 

 
2 /

2
 

 
2 /

1.96 mg/kg /
100 0.019 mg/kg / ADI  

ARfD  



6  

 
 

 
 

  
triafamone 

 
 

 IUPAC 
2’-[(4,6- -1,3,5- -2- ) ]- 
1,1,6’- - -  
2’-[(4,6-dimethoxy-1,3,5-triazin-2-yl)carbonyl]- 
1,1,6’-trifluoro- -methylmethanesulfonanilide 

         
CAS  (No. 874195-61-6) 

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

-[2-[(4,6-dimethoxy-1,3,5-triazin-2-yl)carbonyl]- 
6-fluorophenyl]-1,1-difluoro- -methylmethanesulfonamide  

 
 

C14H13F3N4O5S 
 

 
406.34 
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ALS
ALS ALS

ALS

 



 8

14C
[phe-14C]

14C [tri-14C]
/ M1 14C

[phe-14C]M1

mg/kg g/g / 1 2
 

 

 Wistar [phe-14C] 2 mg/kg
200 mg/kg

1 1 4  
 

 
 

mg/kg   hr   

1 2 
 4 

72 
 

 4 

2 200 
 4 
 4 

3 2 
 1 

1  
 1 

4 2  6 24  
 

1 2  
2  

Tmax Cmax

AUC Cmax

AUC  
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mg/kg  2 200 

     
Tmax  (hr) 0.41 0.20 2.92 4.24 
Cmax  ( g /g) 3.23 1.98 162 68.1 
T1/2  (hr) 7.43 5.92 3.36 2.91 
AUC0-   (hr g/g) 5.96 4.49 1,420 776 
 

1 2
72 1

80.3% 79.4%
 

 

1 2 4  
3  

 
 

 
mg/kg  

 
 

hr  
  

2 

24 # (0.0657) (0.0257) (0.0082)  
(0.0053) (0.0051)  

72 

 (0.0132) (0.0057) (0.0016)
(0.0015) (<LOQ) 

 
(0.0117) (0.0034) (0.0033)

(0.0031) (0.0014) (0.0014)
(0.0012) (<LOQ) 

200 
 (1.80) (0.557) (0.371) (0.185)

(0.175) (0.147) (<LOQ) 

 (0.258) (0.243) (0.193)
(0.149) (0.124) (0.105) (<LOQ)

#  
LOQ  

 

                                            
1  
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3
 

4 5  
28 10

10%TAR M5 M6
M8 M1 41.0%TRR

M6 37.3%TRR
M1

 

 
(mg/kg )   

2 

 

a) ND M5(28.4) M6(15.4) M8#(13.7) M13(5.90)
M11(3.47) M12(3.30) M7(2.30) M9(1.59) 

b) 0.07 
M13(5.00) M8#(3.77) M6(2.43) M11(1.88)
M7(1.52) M9(1.07) M12(0.45) M5(0.37)
M1#(0.26) 

 
b) 0.15 

M5(25.3) M6(20.3) M8#(15.5) M7(3.06)
M13(2.38) M12(2.18) M9(1.46) M11(1.23)
M3(0.93) M1#(0.07) 

a) 1.18 M13(1.97) M6(1.59) M11(1.18) M9(0.78)
M5(0.70) M1#(0.67) M8#(0.62) M7(0.20) 

200 

 

b) ND M5(30.6) M6(22.0) M13(8.67) M8#(5.43)
M11(3.21) M12(2.89) M7(1.07) M9(0.70) 

b) 2.87 
M13(6.95) M1#(3.07) M6(1.52) M8#(0.80)
M11(0.57) M9(0.57) M7(0.50) M12(0.47)
M5(0.27) 

 
b) ND 

M6(42.7) M5(20.9) M8#(9.27) M13(2.37)
M7(2.35) M9(1.32) M12(0.94) M11(0.89)
M3(0.56) M1#(0.31) 

b) 5.87 M1#(3.79) M13(0.91) M8#(0.61) M6(0.36)
M5(0.15) M11(0.13) 

2  

b) ND M5(36.4) M6(12.2) M8#(10.8) M13(4.53)
M11(2.70) M7(1.81) M9(1.68) M3(0.08) 

c) 0.05 
M11(2.98) M9(2.89) M8#(2.69) M5(2.39)
M13(2.02) M3(1.09) M12(0.60) M6(0.39)
M7(0.31) M1#(0.14) 

ND  
# 1 2  
a) 48 b) 24 c) 8  
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 ND M6(37.3) M5(22.3) M8#(16.2) M11(8.99) M13(4.50)
M12(4.31) M7(1.68) 

 0.62 M1#(41.0) M5(29.3) M6(15.7) M8#(9.60) M12(1.17)
M11(1.05) M13(0.84) M7(0.83) 

1.88 mg/kg 1.69 mg/kg  
ND  
# 1 2  

 

1 2 72
4 24

 
6  

24 25.4%TAR  
 

 
mg/kg 2 200 2 

hr 72 72 24 
      

 80.3 82.9 79.4 87.2 76.0 
 20.8 11.5 21.6 13.5 3.33 
 NA NA NA NA 25.4 

 101 94.4 101 101 105 
 0.042 0.327 0.046 0.010 0.344 

 0.009 0.017 0.015 0.014 0.389 
 0.052 0.344 0.062 0.024 0.733 
 101 94.7 101 101 105 

   NA  
 

Wistar 4 [tri-14C]
1 5  
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7  
Cmax

Cmax AUC 3  
 

   
Tmax  (hr) 0.55 0.35 
Cmax  ( g /g) 3.66 1.31 
T1/2  (hr) 13.4 9.77 
AUC0-   (hr g/g) 10.2 3.42 

 

72
76.9%

 
 

72 8
 

 
 

  

 

(0.0198) (0.0143) (0.0080) (0.0051)
(0.0032) (0.0025) (0.0023)

(0.0021) (0.0020) (0.0018) (0.0016)
(0.0011) (0.0006) (<LOQ) 

 
(0.0030) (0.0028) (0.0022)

(0.0019) (0.0017) (0.0016) (0.0012)
(0.0012) (0.0011) (0.0011) (<LOQ) 

LOQ  
 

9  
10

10%TAR M5 M6 M8
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- -

- - -
 

 

   

 

 0.29 
M5(19.0) M6(12.6) M8#(9.20) M13(6.52)
M11(4.59) M7(2.96) M12(2.86) M9(1.47)
M1#(0.49) 

 ND 
M13(6.51) M8#(3.27) M6(2.71) M11(2.65)
M7(1.81) M9(1.12) M12(1.05) M5(0.40)
M1#(0.15) 

 
 0.41 

M6(22.3) M5(19.8) M8#(13.4) M7(5.37)
M9(2.52) M13(2.35) M11(1.83) M12(1.29)
M3(0.51) M1#(0.38) 

 1.37 M13(1.82) M9(1.46) M6(0.90) M1#(0.73)
M11(0.56) M5(0.43) M7(0.30) 

ND  
# 1 2  

 

72 10  

 
 

   
 76.8 85.3 
 25.0 10.2 

 102 95.5 
 0.09 0.02 

 0.01 0.02 
 0.11 0.04 
 102 95.5 

 

Wistar 8 [phe-14C] 5 mg/kg

1 6  
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11  
1

2 2 3
168

 
 

hr    

1 

 
(9.70) (9.61) (5.18) (3.48) (2.24) (1.89)

(1.67) (1.61) (1.47) (1.39)
(1.33) (1.07) (0.935) (0.929) 

 

(5.28) (3.58) (2.59) (2.43) (1.83)
(1.81) (1.77) (1.77) (1.68) (1.51) (1.51)

(1.43) (1.42) (1.35) (1.28) (1.28)
(1.26) (1.10) (0.941) (0.923) 

8 

 
(0.634) (0.523) (0.262) (0.139) (0.133)

(0.113) (0.084) (0.084) (0.083) (0.080)
(0.072) (0.068) (0.066) (0.058)  

 

(0.936) (0.395) (0.263) (0.256)
(0.225) (0.190) (0.189) (0.186) (0.180)

(0.180) (0.173) (0.161) (0.157) (0.149)
(0.130) (0.115) (0.104) (0.102) (0.099)

(0.097) (0.089) 

24 

 
(0.070) (0.036) (0.023) (0.015) (0.012)

(0.011) (0.006) (0.006) (0.006)
(<LOQ) 

 

(0.059) (0.041) (0.024) (0.017)
(0.012) (0.010) (0.010) (0.010) (0.009)
(0.009) (0.008) (0.006) (0.006)
(<LOQ) 

168  (0.009) (0.008) (<LOQ) 
 (0.018) (<LOQ) 

LOQ  
 

168
83.5%TAR 87.6%TAR 48

48 14CO2 0.01%TAR
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Wistar 8 [tri-14C] 5 mg/kg

1 7  
 

12  
1

2 3
168

 
 

hr    

1 

 
(12.8) (11.2) (5.40) (2.43) (2.30) (2.19)

(1.79) (1.71) (1.62) (1.46)
(1.33) (1.31) (1.07) (0.986) 

 

(6.12) (5.83) (2.97) (2.78) (1.92)
(1.97) (1.91) (1.91) (1.90) (1.76)

(1.70) (1.69) (1.67) (1.65) (1.63)
(1.50) (1.20) (1.18) (1.03) (1.00) (0.982) 

8 

 
(0.458) (0.261) (0.207) (0.117) (0.088)

(0.083) (0.076) (0.070) (0.063)
(0.063) (0.062) (0.052) (0.045) (0.041)  

 

(1.03) (0.589) (0.374) (0.285)
(0.277) (0.262) (0.240) (0.235) (0.232)

(0.228) (0.219) (0.215) (0.199) (0.177)
(0.170) (0.148) (0.133) (0.127) (0.123)

(0.121) (0.120) (0.110) 

24 

 

(0.095) (0.043) (0.041) (0.019) (0.017)
(0.015) (0.015) (0.014) (0.014) (0.014)

(0.012) (0.011) (0.011) (0.011)
(0.008) (0.008) (0.006) (0.006) (0.006)

(<LOQ) 

 
(0.076) (0.042) (0.023) (0.022) (0.019)
(0.015) (0.015) (0.013) (0.013)

(0.011) (0.009) (0.009) (0.009) (0.008)



 16

(0.008) (0.008) (0.006) (<LOQ) 

168  (0.007) (<LOQ) 
 (0.014) (<LOQ) 

LOQ  
 

168
79.5%TAR 84.7%TAR 24 90%TAR

48 14CO2 0.20 0.34%TAR
0.19 0.35%TAR  

 

2 / 1
2 8 50 250

1,500 ppm 5
M1 M5 M6  

13  
M1

M5 M6
1 46  

   
ppm  50 250 1,500 50 250 1,500 

 52 1  
 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

M1 <LOQ <LOQ <LOQ <LOQ <0.518# 0.818 
M5 <LOQ <LOQ <0.652# <LOQ <LOQ 2.23 
M6 <LOQ <LOQ 1.33 <LOQ <0.510# 3.19 

 104 2  
 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

M1 <LOQ <0.504# <0.547# <LOQ <0.511# 0.717 
M5 <LOQ <LOQ 0.803 <LOQ <LOQ 2.08 
M6 <LOQ <0.533# 1.61 <LOQ <0.659# 3.78 

LOQ 0.1 g/mL M1 M5 M6 0.5 g/mL  
#

 
 

18 1 18
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8 50 500 5,000 
ppm 5 M1 M5

M6  
14  

M1
M5 M6 78 5,000 ppm

M5 1 47  
 

   
ppm  50 500 5,000 50 500 5,000 

 52 1  
 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 

M1 <LOQ <LOQ <LOQ <LOQ <LOQ <0.533# 
M5 <LOQ <1.20# 12.1 <0.570# 2.63 20.6 
M6 <LOQ 1.07 4.10 <0.506# 2.32 8.08 

 78 18  
 <LOQ <LOQ <0.117# <LOQ <LOQ <LOQ 

M1 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 
M5 <LOQ <0.676# 9.68 <0.517# 2.23 8.72 
M6 <LOQ <0.701# 3.02 0.589 2.57 6.79 

LOQ 0.1 g/mL M1 M5 M6 0.5 g/mL  
#

 
 

1
1 2 4 100 300 800 ppm

2 M1 M5 M6
 

15  
M1

M5 800 ppm M6
M6

1 45  
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100 ppm 300 ppm 800 ppm 100 ppm 300 ppm 800 ppm 

 

0 <LOQ <LOQ 
1 <LOQ <LOQ 
2 <LOQ <LOQ 
4 <LOQ <LOQ 

M1 

0 <LOQ <LOQ 
1 <LOQ <LOQ 
2 <LOQ <LOQ 
4 <LOQ <LOQ 

M5 

0 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 
1 <LOQ <LOQ 0.62 <LOQ <LOQ 0.75 
2 <LOQ <LOQ <0.59# <LOQ <LOQ 0.94 
4 <LOQ <LOQ <0.59# <LOQ <LOQ 0.69 

M6 

0 <0.76# 3.01 6.26 1.16 3.25 8.78 
1 <LOQ 1.33 3.23 0.86 2.52 6.65 
2 <0.53# 1.46 3.46 0.91 2.48 7.20 
4 <LOQ 1.93 4.43 1.16 2.99 9.18 

LOQ 0.1 g/mL M1 M5 M6 0.5 g/mL  
#  

 

1 [phe-14C] 1.0 mg/kg /
33.3 mg/kg / 1 1 5

8 24 24
5 6 102

1 8  
 

6 16  
0.04%TAR 0.18%TAR

40.8%TAR
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 g/g  %TAR  
 0.299 0.12 
 0.167 0.01 

 0.006 0.03 
  0.005 NA 

 0.007 NA 
 0.007 0.02 

  0.007 NA 
 0.007 NA 

/  NA 0.18 
# 0.020 0.04 

# NA 19.8 
# NA 20.9 

 NA 40.8 
  41.0 

# 6  
NA  
/  

 

17  
M8 M7

M3 M11 M1 M6 10%TRR
M8 M7 M6 M11

M3 10%TRR
[phe-14C]  

 

   
 ND M8#(46.1) M3#(22.7) M7(13.0) M1#(8.8) M6(1.6) M11(0.9)
 ND M8#(54.2) M7(16.6) M11(13.3) M6(8.8) M3#(4.0) 

 ND M7(32.3) M8#(18.5) M1#(15.0) M6(13.8) M3#(8.2)
M11(6.6) 

 ND M8#(54.7) M7(19.2) M6(3.8) M11(2.2) M1#(2.0) 
 ND M8#(59.2) M6(13.0) M7(11.9) M11(11.9) M3#(2.8) 
* 83.6 M1#(8.1) M8#(4.1) M7(1.9) M6(0.6) 

 ND M3#(91.6) M7(3.0) M5(1.6) M11(1.5) 
ND  
# 1 2  
* / 100%TRR  
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1 [tri-14C] 1.0 mg/kg /
29.3 mg/kg / 1 1 5

8 24 24
5 6 102

1 9  
 

6 18  
0.04%TAR 0.40%TAR

81.2%TAR
49.4%TAR 31.8 %TAR  
 

 g/g  %TAR  
 0.639 0.22 
 0.325 0.02 

 0.016 0.09 
  0.016 NA 

 0.017 NA 
 0.025 0.06 

  0.025 NA 
 0.025 NA 

/  NA 0.40 
# 0.037 0.04 

# NA 49.4 
# NA 31.8 

 NA 81.2 
  81.7 

# 6  
NA  
/  

 

19  
M8

M1 M3 M6 M7 M1
10%TRR
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M8 M3 M7 M6 M11
10%TRR

[tri-14C]  
 

   

 ND M8#(34.5) M3#(33.9) M1#(8.7) M6(5.0)
M7(5.0) M11(0.8) 

 4.1 M8#(47.8) M6(12.2) M7(8.6) M3#(6.8)
M11(5.4) M1(5.1) 

 ND M1#(73.7) M7(7.8) M6(5.6) M3#(3.8) M8#(3.7) 
 ND M1#(86.9) M7(6.2) M6(3.9) 
 ND M8#(53.4) M7(17.4) M1#(12.7) M6(6.4)  

 ND M8#(50.1) M7(16.8) M6(16.0) M11(10.7)
M3#(4.2) M5(0.3) 

* 52.7 M1#(23.2) M8#(9.2) M7(5.2) M6(3.2)
M11(2.6) 

 ND M3#(97.7) M11(2.3) 
ND  
# 1 2  
* / 100%TRR  
 

- -  
 

6 [phe-14C] 1.03 mg/kg /
17.5 mg/kg / 1 1 14

6

/
1 10  

 

6 20  
0.05%TAR

0.09%TAR 97.0%TAR  
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 g/g  %TAR  
 0.079 0.01 
 0.240 0.01 
/  0.022 <0.01 

+  0.010 0.03 
 0.030 0.01 

 0.028 0.03 
/  NA 0.09 

# 0.022 0.05 
# NA 97.0 

  97.2 
# 6  
NA  
/  

 

21  
 

M6 M8
M1 M1 M6 10%TRR

M1 M5
[phe-14C]  

 

  
 M6(26.6) M8#(19.9) M1#(9.3) M13(9.0) M7(7.3) 
 M6(56.0) M8#(11.8) M13(9.9) M7(5.1) M1#(4.9) 
 M1#(81.6) M6(5.3) M8#(2.6) M13(1.1) 

 M1#(56.1) M6(26.0) M7(2.7) 
 M8#(42.0) M6(30.2) M13(14.4) M5(5.0) M7(1.8) 

# 1 2  
 

6 [tri-14C] 1.05 mg/kg /
18.4 mg/kg / 1 1 14

6

/
1 11  
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6 22  
0.05%TAR

0.10%TAR 83.0%TAR  
 

 g/g  %TAR  
 0.087 0.02 
 0.227 0.01 
/  0.021 <0.01 

+  0.014 0.02 
 0.036 0.02 

 0.027 0.02 
/  NA 0.10 

# 0.019 0.05 
# NA 83.0 

  83.1 
# 6  
NA  
/  

 

23  
M6 M8 M1 M6

M7 10%TRR M1 50%TRR
M6 10%TRR

M5 [tri-14C]
 

 

   
 6.3 M6(33.5) M8#(24.6) M1#(16.2) M13(9.5) M7(5.1) 
 ND M6(47.9) M7(12.7) M13(4.3) M8#(4.1)  
 ND M1#(75.9) M6(11.8) M13(4.0) 

 7.2 M1#(50.6) M6(23.5) M7(2.4) 
 ND M8#(36.5) M6(33.2) M13(14.3) M7(6.7) M5(3.9) M1(2.6)

ND  
# 1 2  

 
- -
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- -
 

 

4 5 [phe-14C]
1 22 49 g ai/ha 2

22 50
49 g ai/ha 52 g ai/ha

 
24 25

 
M1 40%TRR
M2 10%TRR

M1 M2 M4
1 12  

 

 
 

 
 

mg/kg  
#    

1  22  

 
19  

 
127 0.198 

1.02 0.182 0.014 

2  
22  

 
50  

 
103

 

3.34 0.322 0.028 

# 2  
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%TRR
mg/kg  

%TRR mg/kg  

1  
 

 
19  ND M1(54.6 0.108) M2(17.7 0.035) M4(4.8

0.010) 
 

127  2.6 0.027 M1(43.0 0.437) M2(13.6 0.138) M4(8.3
0.084) M19(4.8 0.048) 

 
127  ND M1(50.1 0.007) 

2  
 

 
103  18.2 0.608 M1(40.3 1.35) M2(7.9 0.266) M19(5.5

0.182) M4(5.0 0.168) 
 

103  ND M1(58.3 0.016) 

ND  
 

4 5 [tri-14C]
1 22 48 g ai/ha 2

22 50
49 g ai/ha 46 g ai/ha

 
26 27

 
M1 40%TRR M2

1 2 M20
28.5 64.6%TRR M1 20%TRR

M1 M2 M4 1 13  
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mg/kg  
#    

1  22  

 
19  

 
131 0.334 

1.30 0.199 0.027 

2  
22  

 
50  

 
99

 

5.10 0.623 0.072 

# 2  
 

  
 

%TRR
mg/kg  

%TRR mg/kg  

1  
 

 
19  ND M1(61.2 0.204) M2(16.2 0.054) 

 
131  2.6 0.034 M1(42.0 0.548) M2(14.5 0.189) M4(8.9

0.116) M20(8.0 0.105) 
 

131  ND M20(28.5 0.008) M1(24.3 0.006) 

2  
 

 
99  15.0 0.764 M1(39.5 2.02) M20(8.7 0.445) M2(8.6

0.439) M4(5.7 0.290) 
 

99  ND M20(64.6 0.047) M1(18.5 0.013) 

ND  
 

 
 

100 g 100 mL 25 2
15 [phe-14C] 0.2 g ai/g

25 2
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28  
0 76.0%TAR 27.7%TAR

182 22.7%TAR
14 69.3%TAR

182 79.6%TAR
16.9%TAR 14CO2 3.3%TAR

0.1%TAR  
6 49.8%TAR

182 1.6%TAR 10%TAR
M1 M8 M14 M10

M19  
5.3

5.1 1 14  

 
  

 
0 6 14 62 182 

 76.0 53.2 35.4 25.7 22.7 

 
 27.1 44.6 60.4 65.1 62.7 

 0.6 4.5 8.9 14.1 16.9 
 27.7 49.1 69.3 79.2 79.6 

 104 102 105 105 102 

 
14CO2 NA <0.1 <0.1 0.9 3.3 

NA <0.1 <0.1 <0.1 <0.1 
 NA <0.1 0.1 0.9 3.3 

 104 102 105 106 106 

 
 75.8 39.0 3.3 3.2 <LOD 
 26.8 10.8 3.9 2.1 1.6 

 103 49.8 7.2 5.3 1.6 

M1 
 ND 13.0 28.8 11.1 2.5 
 <LOD 31.8 51.7 49.0 33.8 

 <LOD 44.8 80.5 60.1 36.3 

M8 
 ND 0.8 2.1 3.5 2.3 
 ND 1.5 3.8 7.5 4.5 

 ND 2.3 5.9 11.1 6.8 

M14 
 ND <LOD <LOD 3.7 7.3 
 ND ND 1.0 3.6 8.3 

 ND <LOD 1.4 7.4 15.6 

M10  ND ND ND <LOD 2.7 
 ND ND ND 1.7 4.1 
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 ND ND ND 2.1 6.8 

M19 
 ND ND ND 1.2 1.6 
 ND ND ND 1.1 2.3 

 ND ND ND 2.3 3.9 
NA  
ND  
LOD  

 

100 g 100 mL 25 2
21 [tri-14C] 0.2 g ai/g

25 2
 

29  
0 85.8%TAR 18.3%TAR

174 24.1%TAR
59 60.4%TAR

174 49.2%TAR
13.6%TAR 14CO2 21.2%TAR

6 0.1%TAR
0.1%TAR  

6 59.5%TAR
174 1.4%TAR M1 M8 M10

M14  
6.2

6.0  
 

M1
M8 M10
M14 M19

CO2

1 15  
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0 6 14 59 174 
 85.8 64.6 58.9 36.0 24.1 

 
 17.9 32.9 36.4 47.5 35.6 

 0.4 2.2 4.5 12.9 13.6 
 18.3 35.1 40.9 60.4 49.2 

 104 99.7 99.8 96.4 73.3 

 
14CO2 NA <0.1 0.1 1.1 21.2 

NA 0.1 <0.1 <0.1 <0.1 
 NA 0.1 0.1 1.1 21.2 

 104 99.8 99.9 97.5 94.5 

 
 85.8 49.9 12.9 5.2 1.1 
 17.6 9.5 1.7 <LOD <LOD 

 104 59.5 14.6 5.8 1.4 

M1 
 ND 13.9 43.9 19.8 3.3 
 <LOD 21.6 31.6 21.9 8.9 

 <LOD 35.5 75.5 41.7 12.2 

M8 
 ND <LOD ND 2.6 0.9 
 ND 1.2 2.0 14.7 3.6 

 ND 1.2 2.0 17.3 4.6 

M14 
 ND ND 0.7 3.2 6.3 
 ND ND <LOD 3.3 5.9 

 ND ND 0.7 6.5 12.3 

M10 
 ND ND <LOD 0.8 3.6 
 ND ND <LOD 4.7 8.4 

 ND ND <LOD 5.4 12.0 
NA  
ND  
LOD  

 

4
55 5% 4 6 20

[phe-14C] 0.267 g ai/g
20 2

 
30  

1 0.3 0.6
M1 M7 M8 M9 M10 M16

77.5%TAR 18.1%TAR 32.1%TAR 13.3%TAR 19.6%TAR
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10.5%TAR M4 M15  
126 14CO2 39.8%TAR

1 16  
 

  
 

 
0 2 3 21 91 126 

 

 99.3 10.8 4.8 0.9 <LOD ND 
M9 ND <LOD <LOD 6.3 6.5 3.9 
M10 ND <LOD 0.7 6.4 2.4 1.4 
M7 <LOD 4.3 3.8 4.6 0.9 0.9 
M16 ND <LOD <LOD 3.7 9.9 10.5 
M15 ND <LOD <LOD 4.8 7.9 7.3 
M8 ND 4.8 7.1 14.8 1.5 1.6 
M4 ND <LOD 1.0 5.0 5.0 4.7 
M1 ND 75.7 77.5 28.9 3.0 1.9 

14CO2 NA 0.1 0.1 7.2 34.6 39.8 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 1.2 2.1 2.3 8.8 16.6 17.3 
 101 98.8 99.7 99.4 95.1 96.5 

 

 102 9.7 4.1 <LOD <LOD <LOD 
M9 ND <LOD <LOD 1.9 11.2 13.3 
M10 ND ND ND 5.5 9.0 7.4 
M7 <LOD 18.1 14.7 10.2 5.3 4.6 
M16 ND <LOD ND 0.7 4.3 7.0 
M15 ND ND ND 0.6 4.0 2.9 
M8 ND 5.3 8.0 26.3 10.5 6.0 
M4 ND <LOD <LOD 2.1 4.1 3.7 
M1 ND 65.4 69.7 37.0 11.3 5.5 

14CO2 NA 0.1 0.1 1.6 15.5 21.8 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 1.0 1.7 2.0 6.6 15.3 17.6 
 103 100 98.5 100 98.7 96.4 

 

 101 6.6 3.2 0.7 <LOD <LOD 
M9 ND ND ND 0.7 4.6 5.7 
M10 ND <LOD ND 3.5 12.9 12.8 
M7 <LOD 11.6 10.6 9.1 7.4 6.0 
M16 ND ND ND <LOD 1.2 1.8 
M15 ND ND ND <LOD 0.7 0.9 
M8 ND 5.9 9.2 32.1 23.2 16.8 
M4 ND <LOD <LOD 1.8 3.3 3.2 
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M1 ND 72.9 72.8 35.9 5.3 3.2 
14CO2 NA 0.1 0.1 1.4 11.1 16.1 

 NA <0.1 <0.1 <0.1 <0.1 <0.1 
 1.5 2.6 3.2 12.2 20.6 23.8 

 102 99.7 99.4 100 96.7 96.4 

 

 101 3.1 1.5 <LOD <LOD <LOD 
M9 ND <LOD ND 0.9 3.6 3.5 
M10 ND <LOD <LOD 6.7 19.6 18.4 
M7 <LOD 10.6 10.4 12.8 6.8 4.9 
M16 ND ND ND <LOD 0.6 <LOD 
M15 ND ND ND <LOD 0.7 0.8 
M8 ND 8.0 13.0 31.6 16.2 10.4 
M4 ND <LOD <LOD 1.1 1.0 0.7 
M1 ND 74.5 70.0 28.4 2.8 1.5 

14CO2 NA 0.1 0.1 1.7 14.5 21.0 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 2.0 3.7 4.1 11.1 23.9 28.8 
 103 100 99.3 98.1 96.0 95.4 

NA  
ND  
LOD  

 

4
55 5% 5 20

[tri-14C] 0.267 g ai/g 20
2

 
31  

1 0.3 0.5
M1 M7 M8 M9 M10 M16

81.6%TAR 21.2%TAR 28.7%TAR 13.2%TAR 16.0%TAR
9.9%TAR  

120 14CO2 56.4%TAR
1 16 17  
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0 3 14 59 90 120 

 

 99.0 3.9 1.2 ND ND ND 
M1 ND 80.2 54.7 15.2 8.7 8.0 
M8 ND 7.6 20.8 18.6 9.2 6.9 
M16 ND ND <LOD 2.1 4.3 4.8 
M7 ND 11.3 12.1 7.8 5.0 3.8 
M10 ND ND 3.0 9.5 7.9 6.7 
M9 ND ND 1.1 10.1 13.2 10.6 

14CO2 NA <0.1 1.5 14.5 23.6 31.7 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 1.3 1.8 4.3 9.6 11.6 12.6 
 100 105 104 98.9 95.8 98.6 

 

 98.6 5.0 1.5 ND ND ND 
M1 ND 81.6 44.4 6.0 3.1 2.1 
M8 ND 7.2 14.3 3.2 1.5 1.4 
M16 ND <LOD 2.8 8.8 9.4 9.9 
M7 ND 3.2 4.5 1.2 1.1 0.8 
M10 ND 0.9 6.3 4.2 2.2 1.4 
M9 ND <LOD 3.4 7.3 4.8 3.1 

14CO2 NA 0.1 7.1 42.7 51.1 56.4 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 1.5 2.1 4.9 8.9 9.2 8.7 
 100 104 101 99.6 95.3 96.2 

 

 99.0 2.8 0.9 ND ND ND 
M1 ND 79.2 47.3 8.8 4.1 3.2 
M8 ND 9.2 23.1 28.7 19.1 16.9 
M7 ND 8.6 11.8 9.5 8.5 6.1 
M10 ND ND 2.5 9.9 11.6 11.7 
M9 ND ND <LOD 2.9 5.1 5.4 

14CO2 NA <0.1 1.1 9.9 15.4 21.2 
 NA <0.1 <0.1 <0.1 <0.1 <0.1 

 1.9 3.1 8.7 20.3 20.9 19.9 
 101 103 103 100 96.1 97.3 

 

 97.8 1.9 0.9 <LOD ND ND 
M1 ND 76.3 35.8 6.1 2.9 1.4 
M8 ND 13.1 22.2 21.1 13.8 10.5 
M16 ND ND ND <LOD <LOD <LOD 
M7 ND 8.8 21.2 9.0 6.5 5.5 
M10 ND <LOD 5.1 15.3 15.8 16.0 
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M9 ND <LOD 1.4 2.5 3.4 3.7 
14CO2 NA 0.1 1.3 13.0 20.4 25.8 

 NA <0.1 <0.1 0.1 0.1 <0.1 
 2.9 3.7 8.3 23.1 24.8 24.1 

 101 105 103 98.1 95.9 96.6 
NA  
ND  
LOD  

 

M7 M9 M1
M8 M10 M4

M15 M16 CO2

 
 

2
[phe-14C]  

Freundlich KFads 4.26 3.92
KFadsOC 99.0 187 1

18  
 

4
[phe-14C]  

Freundlich KFads 1.72 4.71
KFadsOC 85.8 105  

Freundlich KFdes 3.74 9.79
KFdesOC 187 223 1 19  

 

4
[phe-14C]M1

 
Freundlich KFads 0.886 1.23

KFadsOC 20.6 76.6 1 20  
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pH 4 pH 7 pH 9
[phe-14C] 1.0 g/mL

20 25 50
 

32  

M7  
33

pH 1 21  
 

pH  
 
 

 
0 2 6 7  14  30  

4 50 
 100 NA NA 89.4 NA NA 

 ND NA NA 8.5 NA NA 
 100 NA NA 97.9 NA NA 

7 

20 

 99.7 NA NA 98.4 96.4 90.4 
M7 <LOD NA NA 1.9 3.9 7.7 

 ND NA NA ND ND 2.4 
 100 NA NA 100 100 101 

25 

 99.7 NA NA 98.5 93.6 84.1 
M7 <LOD NA NA ND 5.6 10.8 

 ND NA NA 2.8 1.1 4.7 
 100 NA NA 101 100 99.6 

50 

 100 NA NA 33.6 NA NA 
M7 ND NA NA 39.3 NA NA 

 ND NA NA 27.3 NA NA 
 100 NA NA 100 NA NA 

9 

20 

 99.1 NA NA 34.5 16.8 <LOD
M7 0.9 NA NA 66.0 83.4 97.4 

 ND NA NA ND 0.9 3.8 
 100 NA NA 101 101 102 

25 

 99.0 NA 92.1 13.3 1.9 ND 
M7 1.0 NA 7.8 88.5 94.6 93.3 

 ND NA ND ND 3.4 7.3 
 100 NA 99.9 102 99.9 101 

50  100 47.3 10.4 NA NA NA 
M7 ND 51.4 85.0 NA NA NA 
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 ND ND ND NA NA NA 
 100 98.7 95.3 NA NA NA 

NA  
ND  
LOD  

 

pH 4 7 9 
 50 20 25 50 20 25 50 

 NC 204 118 4.6  4.8  2.4  1.8
NC 5 <10%TAR  

 

pH 4 pH 7 pH 9
[tri-14C] 1.0 g/mL

20 25 50
 

34  

M7  
35

pH 1 22  

pH  
 
 

 
0 2 6 6 # 14  30  

4 

25 
 100 NA NA 98.8 100 94.8 

 ND NA NA <LOD 1.2 3.6 
 100 NA NA 98.8 101 98.4 

50 
 99.0 NA NA 91.6 NA NA 

 ND NA NA 9.7 NA NA 
 99.0 NA NA 101 NA NA 

7 

20 

 100 NA NA 97.1 96.7 92.5 
M7 <LOD NA NA 1.3 2.9 6.6 

 ND NA NA <LOD 0.5 2.7 
 100 NA NA 98.7 100 102 

25 

 101 NA NA 96.9 93.4 87.4 
M7 <LOD NA NA 1.9 4.3 7.9 

 ND NA NA <LOD 1.0 4.4 
 101 NA NA 98.8 98.7 99.7 

50  99.0 NA NA 32.3 NA NA 
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M7 ND NA NA 35.7 NA NA 
 <LOD NA NA 31.0 NA NA 

 99.0 NA NA 99.0 NA NA 

9 

20 

 99.8 NA 94.3 38.9 13.4 2.4 
M7 0.5 NA 5.3 60.3 83.0 89.8 

 ND NA <LOD 0.5 2.8 7.1 
 100 NA 99.7 99.6 99.2 99.3 

25 

 98.7 NA 90.7 16.5 5.1 3.4 
M7 <LOD NA 8.0 80.6 87.8 82.5 

 ND NA <LOD 1.1 4.2 11.1 
 98.7 NA 98.9 98.3 97.0 97.0 

50 

 99.0 51.2 12.1 NA NA NA 
M7 ND 52.3 87.7 NA NA NA 

 ND <LOD 1.7 NA NA NA 
 99.0 104 102 NA NA NA 

NA  
ND  
LOD  
# pH 4 7 50 7  

 

pH 4 7 9 
 25 50 20 25 50 20 25 50 

 411  63.8  280 153 4.4 4.6 2.4  2.1
 

pH 5 [phe-14C] 1.1 g/mL
25 782 W/m2 300

800 nm 10
 

14CO2 10 3.0%TAR
0.1%TAR 10

65.4 %TAR 33.0 %TAR
4.6%TAR

 
15.8 4 6

117 1 23  
 

pH 5 [tri-14C] 0.99 g/mL
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25 765 W/m2 300
800 nm 10

 
14CO2 10 3.3%TAR

0.8%TAR 10
64.5%TAR 33.4 %TAR

4.5%TAR
 

14.8 4 6
108 1 24  

 

pH 8.5 [phe-14C] 1.1 
g/mL 25 782 W/m2

300 800 nm 4.25
 

36  
14CO2 4.25 0.7%TAR

3.25 0.1%TAR
4.25 14.5%TAR M17

3.25 21.3%TAR M18 M21
5.8%TAR 8.0%TAR

3.9%TAR  
4.25 8.3%TAR

pH
M7 92.1%TAR  

1.7 4 6
12.6 1 25  
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0 1.25 2.25 3.25 4.25 

   

 

 98.9 68.6 40.1 25.8 14.5 
M18 ND 1.4 4.3 5.3 5.8 
M17 ND 9.7 17.2 21.3 20.0 
M21 ND 0.6 3.4 5.5 8.0 
M7 1.1 ND ND ND ND 

# 0.0 19.6 34.0 40.1 47.6 
14CO2 NA 0.0 0.2 0.4 0.7 

 NA 0.0 0.0 0.1 0.0 
 100 100 99.2 98.5 96.7 

 

 98.9 59.5 26.6 14.3 8.3 
M7 1.1 41.4 73.0 87.1 92.1 

14CO2 NA 0.0 0.0 0.0 0.0 
 NA 0.0 0.0 0.0 0.0 

 100 101 101 102 102 
ND  
NA  

0.0 44,087 Bq 22.0 Bq %TAR 1
0.0  

# 3.9%TAR  
 

pH 8.2 [tri-14C] 1.1 g/mL
25 766 W/m2

300 800 nm 4.25
 

37  
14CO2 4.25 3.3%TAR

4.25 23.3%TAR
M17 4.25 16.5%TAR M18

M21 5.3%TAR 5.8%TAR
5.1%TAR  

4.25 18.0%TAR
pH

M7 82.4%TAR  
1.9 4 6

14.2 1 26  
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0 1.25 2.25 3.25 4.25 

 

 100 61.9 45.1 31.5 23.3 
M18 ND 1.7 3.1 4.5 5.3 
M17 ND 10.0 13.9 16.2 16.5 
M21 ND 1.0 2.2 4.0 5.8 

# 0.0 22.5 30.7 36.2 38.5 
14CO2 NA 0.4 1.1 2.3 3.3 

 NA 0.0 0.0 0.0 0.0 
 100 97.6 96.2 94.5 92.6 

 

 100 65.7 42.2 27.6 18.0 
M7 ND 34.0 57.6 72.6 82.4 

14CO2 NA NA NA NA 0.0 
 NA NA NA NA 0.0 

 100 99.7 99.8 100 100 
ND  
NA  

0.0 53,800 Bq 26.8 Bq %TAR 1
0.0  

# 5.1%TAR  
 

M7
M17 M18 M21

 
 

pH 4 pH 7 pH 9
M1 1.0 g/mL 20 25

50
 

M1 38 M1
39  
M1 pH

1 27  
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pH   
0 5  22  10 # 30  

4 
20 100 NA NA 102 91.2 
25 100 NA NA 90.9 89.5 
50 100 NA NA 73.1 43.7 

7 
20 100 NA NA 100 87.4 
25 100 NA NA 99.4 107 
50 100 NA NA 87.8 54.4 

9 
20 100 NA NA 90.2 72.3 
25 100 NA NA 72.0 41.9 
50 100 71.5 35.3 NA NA 

# pH 20 11  
NA  
 

pH  
20 25 50 

4 267  295  25.8  
7 210  >1,000  36.3  
9 66.6  22.8  13.0  

 

pH 5 M1 1.04 g/mL 25
471 W/m2 300 800 nm 15

 
15 4 6 66

107% 117%
M1 1 28  
 

M1 M14 M17 M18
40 1  
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 a)   
 +M1b) 

 
 

50 g 
ai/ha  0.7  2.1  

0.7 0.9  
a) 0.5% 2  
b) + M1 M14 M17  

M18  
 

M1 M2
3

M1 45 0.02 mg/kg
 

M1 M2 M20
4

M1 M2 M20
1 2 29  

 
 

41 1 30  
 

   
 

 
(mg/kg )
( )# (mg/kg )

 
(mg/kg )  

 

Irwin

 

ICR 
 5 

0 200 600
2,000 

 
2,000 - 

 

 SD 
 5 

0 200 600
2,000 

 
2,000 - 
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(mg/kg )
( )# (mg/kg )

 
(mg/kg )  

  
SD 

 5 
0 200 600
2,000 

 
2,000 - 

 

# 0.5%MC  
-  
 

42 1 31 32 33 34  
 

  LD50 mg/kg   
  

# 

Wistar  
3  >2,000 >2,000  

Hsd  
3  >2,000 >2,000  

 Wistar  
5  >2,000 >2,000  

 Wistar  
5  

LC50 mg/L   
>5.30 >5.30 

#  
 

M1 M8 M10
43 1 35 36 37  
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  LD50 mg/kg     

M1 Wistar  
3  >2,000 >2,000 

2,000 mg/kg

 
2,000 mg/kg

1  

 

M8 Wistar  
3  >2,000 >2,000  

M10 Wistar  
3  >2,000 >2,000  

#  
 

NZW
1 24 72

1
24  

CBA/J
1 38 39 40  

 

Wistar 5 0 500 7,000
12,000 ppm 44 28

 
 

 500 ppm 7,000 ppm 12,000 ppm 
 

mg/kg /  
 35.7 500 852 
 38.3 551 945 

 
45  

7,000 ppm PROD BROD
UDPGT 12,000 ppm EROD  



 44

7,000 ppm
500 ppm 35.7 mg/kg / 38.3 

mg/kg / 1 41  
 

   
12,000 
ppm  

a) 
 

a) 
 

7,000 ppm
 

T.Chol  
2  

 

T.Chol b) 
 
 

a) 
500 ppm    

a)  
b) 12,000 ppm  

 

C57BL/6J 20 0 500 2,000
7,000 ppm 46 28

 
 

 500 ppm 2,000 ppm 7,000 ppm 
 

mg/kg /  
 84.0 326 1,180 
 95.5 376 1,370 

 
2,000 ppm PROD

P450 500 ppm BROD
 

7,000 ppm 1
1 3 1 42  

 

Wistar 10 0 250 1,100
5,000 ppm 47 90

0 5,000 ppm

                                            
2  
3 
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10 1  
 

 250 ppm 1,100 ppm 5,000 ppm 
 

mg/kg /  
 16.4 69.0 323 
 20.0 88.5 395 

 
48  

5,000 ppm 1
 

1,100 ppm

250 ppm 16.4 mg/kg / 20.0 mg/kg /
1 43  

 

   
5,000 ppm   

 
 

a) 
1,100 ppm

 a) b) 
 

 
250 ppm    

a)  
b)  

 

4 0 800 2,400
7,200/4,000 ppm 49 90

2,400 7,200 ppm
1 800 2,400 ppm

2 7,200 ppm 8

71 50 4,000 ppm  
 

 800 ppm 2,400 ppm 7,200/4,000 
ppm 

 
mg/kg /  

 27.2 74.6 155 
 30.3 81.0 123 
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50  
800 ppm

800 ppm 27.2 mg/kg /
30.3 mg/kg / 1 44  

 

   
7,200/4,000 
ppm ALP GGTa) AST  

T.Chol  
a) 

 

2,400 ppm  Alb A/G  ALP GGTa)  
Alb A/G  

800 ppm  b) 
d) 

c) 
d) e) 

a)  
b) 800 ppm 7,200/4,000 ppm

 
c) 7,200/4,000 ppm  
d)  
e) 800 ppm  
 

4 0 100 300 800 ppm
51 1  

 

 100 ppm 300 ppm 800 ppm 
 

mg/kg /  
 2.8 8.8 21.9 
 3.0 9.7 24.3 

 
52  

300 ppm Alb
100 ppm 2.8 mg/kg / 3.0 mg/kg /

1 45  
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800 ppm ALP  

T.Chol  
a) 

c) 

 

300 ppm 
 

Alb  ALP  
Alb TP A/G  

a) 
b) c) 

100 ppm   
a)  
b) 300 ppm  
c)  

 

Wistar 60
10 0 50 250 1,500 ppm
53 2 /  

 

 50 ppm 250 ppm 1,500 ppm 

mg/kg
/  

 
1  

 2.31 11.5 70.5 
 3.14 15.8 94.7 

 
2  

 1.96 9.86 60.4 
 2.81 14.2 84.2 

 
54

55  
1,500 ppm

6.67% 4/60 13.3% 8/60
2.3% 16/705 0 5.0% 1.6%

11/705 0 5.0%  
250 ppm

50 ppm 1.96 mg/kg / 2.81 mg/kg
/ 1 46  
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1,500 ppm a) a) a)

 
 

 
 
a)  

 
 
b) 

a) 
a)

a) a) a)

a) 
T.Chol  

 
 

b)  
a) 

a)

a)

250 ppm 
 

  

 
c) 

50 ppm   
a)  
b)  
c) 250 ppm  

 

   
1,500 ppm  

 
a)

a)  
 
b) 

 

T.Chol  
 

 

 
a)

a)  
b) 

250 ppm 
 

  

a)  
b)  

 

   
ppm  0 50 250 1,500 0 50 250 1,500 

 60 60 60 60 60 60 60 60 
 0 2 2 4 0 2 2 8* 

 0 0 0 0 1 0 0 0 
* p<0.01 Poly-K  
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C57BL/6J 50 12
10 0 50 500 5,000 ppm
56 18  

 

 50 ppm 500 ppm 5,000 ppm 
 

mg/kg /  
 6.9 70 710 
 8.6 89 871 

 
57  

 
5,000 ppm
500 ppm 70 mg/kg / 89 mg/kg /

1 47  
 

   
5,000 ppm a)

a) 

 
1

 
 

1
 

a) 

500 ppm 
 

  

a)  

Wistar 30 0 100 500
2,500 ppm 58 2

 
 

 100 ppm 500 ppm 2,500 ppm 

 
mg/kg /  

P  
 6.8 35.0 172 
 8.3 40.2 201 

F1  
 6.3 32.4 159 
 7.4 38.6 187 



 50

 
59  

F1 500 ppm
100 ppm P

6.8 mg/kg / P 8.3 mg/kg / F1 6.3 mg/kg /
F1 7.4 mg/kg /

2,500 ppm P
172 mg/kg / P 201 mg/kg / F1 159 mg/kg /

F1 187 mg/kg /
F1 2,500 ppm

2,500 ppm P 172 mg/kg / F1 159 mg/kg / 500 ppm
P 40.2 mg/kg / F1 38.6 mg/kg /

1 48  
 

 P F1 F1 F  
    

 

2,500 ppm 2,500 ppm  
  

/
 

  
 

/  

500 ppm 
 

500 ppm  
  a)

 
100 ppm   

 

2,500 ppm 
 

    

a)  

SD 23 6 20 0 20 100
600 mg/kg / 0.5%MC

 
600 mg/kg /

100 mg/kg /  

 
100 mg/kg /
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20 mg/kg /
600 mg/kg / 1
49  

 

NZW 23 6 28 0 15 30
75 mg/kg / 4 0.5%MC

 

75 mg/kg / 1
50  

 

V79
UDS

 
60

1 51 52 53 54 55  
 

    

 

 
 TA98 TA100

TA102 TA1535
TA1537  

16 5,000 g/ +/ S9  

  

 

 
V79

 

25 800 g/mL +/ S9  

5 a) 

 
 

 
 V79

125 600 g/mL S9  
125 700 g/mL +S9  
4 18

a) 
600 g/mL S9  
700 g/mL +S9  

 

                                            
4 75 mg/kg / 6 29

75 mg/kg /  



 52

4 30
a) 

50 300 g/mL S9  
18 18

 

/ UDS 
 

Wistar  
4  

1,000 2,000 mg/kg
  

 
NMRI

 
5  

500 1,000 2,000 mg/kg  
24 2   

+/ S9  
a) 600 g/mL +/ S9  

                
M1

V79
M8 M10

 
61 1 56 57

58 59 60  
 

     

M1 

TA98 TA100
TA102 TA1535
TA1537  

3 5,000 g/ +/ S9  
 

33 5,000 g/ +/ S9 a) 
 

 

 

 V79  
 

131 4,200 g/mL +/ S9 b) 

4  
131 4,200 g/mL +S9 c) 

4  
65.6 525 g/mL S9  
24  

 

 

V79  

1,250 3,500 g/mL S9  
438 1,750 g/mL +S9 d) 
4 18  
54.7 219 g/mL -S9  
18 18  
600 800 g/mL +S9 e) 
4 18  

 

M8 TA98 TA100
TA102 TA1535
TA1537  

3 5,000 g/ +/ S9  
 

33 5,000 g/ +/ S9  
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M10 TA98 TA100
TA102 TA1535
TA1537  

3 5,000 g/ +/ S9  
 

33 5,000 g/ +/ S9  
 

 

+/ S9  
a) TA102 +S9 3 5,000 g/  
b) 525 g/mL -S9 2,100 g/mL +S9  
c) 2,100 g/mL  
d) 875 g/mL  
e) 800 g/mL  
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14C

76.9% 79.4% Cmax

AUC
M5 M6 M8  

14C

M1 M3 M6 M7 M8 M11 10%TRR
M1 M6 M7 M8

M1 M6 10%TRR  
14C

M1 M2 M1 18.5
58.3%TRR M20 28.5 64.6%TRR  

M1 M2

M1 0.02 mg/kg

M1 M2 M20
M1 M2 M20

 

 
2 /

2
 

10%TRR M1 M2 M20
M1 M2

M20
 

62  
90

1
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2 / 1.96 mg/kg /
100 0.019 mg/kg / ADI

 

ARfD  
 

ADI 0.019 mg/kg /  
ADI  /  

  
 2  

  
 1.96 mg/kg /  
 100 

 
ARfD  
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(mg/kg / ) 

 
(mg/kg / )

 
(mg/kg / ) 

1) 
 

28  
 
 

0 500 7,000
12,000 ppm 

35.7 
38.3 

500 
551  

0 35.7 500
852 

0 38.3 551
945 

90  
 
 

0 250 1,100
5,000 ppm 

16.4 
20.0 

69.0 
88.5 

 

 

0 16.4 69.0
323 

0 20.0 88.5
395 

2
/

 

0 50 250 1,500 
ppm 

1.96 
2.81 

9.86 
14.2  

 

 

0 1.96 9.86
60.4 

0 2.81 14.2
84.2 

2  

0 100 500 2,500 
ppm 

 
P 6.8 
P 8.3 
F1 6.3 
F1 7.4 
 

 
P 172 
P 201 
F1 159 
F1 187 
 

 
P 172 
P 40.2 
F1 159 
F1 38.6 

 
P 35.0 
P 40.2 
F1 32.4 
F1 38.6 
 

 
P - 
P - 
F1 - 
F1 - 
 

 
P - 
P 201 
F1 - 
F1 187 

 

 
 
 
 

 

 
 
 
 

 
 

P 0 6.8 35.0
172 
P 0 8.3 40.2
201 
F1 0 6.3 32.4
159 
F1 0 7.4 38.6
187 

 

0 20 100 600 20 
600 

100 
-  

 

 

 
 18  

 
 

0 50 500 5,000 
ppm 

70 
89 

710 
871  

 0 6.9 70 710
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(mg/kg / ) 

 
(mg/kg / )

 
(mg/kg / ) 

1) 
0 8.6 89 871

 

 
 

0 15 30 75  
75 

 
-  

 

 
 

90  
 
 

0 800 2,400
7,200 ppm 

- 
- 

27.2 
30.3  

0 27.2 74.6
155 

0 30.3 81.0
123 

1  
 

0 100 300 800 
ppm 

2.8 
3.0 

8.8 
9.7 

 Alb

0 2.8 8.8
21.9 

0 3.0 9.7
24.3 

1)  
 



 58

1 /  
   

M1  2’-[(4,6- -1,3,5- -2- )( ) ]-1,1,6’-
- -  

M2 -
 

2’-[(4,6- -1,3,5- -2- )( -D- )
]-1,1,6’- - -  

M3 -
 

(2-{[( ) ]( ) }-3- )(4,6-
-1,3,5- -2- ) = -D-  

M4 -
  

M5 -  2’-[(4,6- -1,3,5- -2- ) ]-1,1,6’-
 

M6 - -
 

2’-[(4,6- -1,3,5- -2- )( ) ]-1,1,6’-
 

M7 -  2’-[(4- -6- -1,3,5- -2- ) ]-1,1,6’-
- -  

M8 - -
 

2’-[(4- -6- -1,3,5- -2- )( ) ]-1,1,6’-
- -  

M9 - -  2’-[(4,6- -1,3,5- -2- ) ]-1,1,6’-
- -  

M10 - - -
 

2’-[(4,6- -1,3,5- -2- )( ) ]-1,1,6’-
- -  

M11 - , -
 

2’-[(4- -6- -1,3,5- -2- )( ) ]-1,1,6’-
 

M12 - -
 

2’-[(4,6- -1,3,5- -2- ) ]-1,1,6’- -4’-
 

M13 
- -

-
 

2’-[(4,6- -1,3,5- -2- )( ) ]-1,1,6’-
-4’-  

M14 -
 

2’-(2,4- -1,3- -5- )-1,1,6’- - -
 

M15  
={[2-(2-{[( ) ]( ) }-3- )-2-

] }  

M16  
- -2-(2-{[( ) ]( ) }-3- )-2-

 

M17 
- - -

-
 

2-{[( ) ]( ) }-3- -6-[2- -6-
-4- -1,3,5- -1(4 )- ]  

M18 
- - -

-
 

2-{[( ) ]( ) }-3- -6-[2- -6-
-4- -1,3,5- -1(4 )- ]  

M19  2-{[( ) ]( ) }-3-  
M20  1,3,5- -2,4,6-  

M21 - - -
 

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

ai active ingredient  
A/G  /  

Alb  
ALP  

AST  
= GOT  

AUC  
BROD  -  
Cmax  

GGT -  
= - -GTP  

LC50  
LD50  
MC  

P450 P450 
PHI  

PROD  -  
T1/2  
TAR  
T.Bil  

T.Chol  
Tmax  
TRR  
UDS DNA  

UDP-GT  
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3  

 
 

 
 

 
(g ai/ha)  

( ) 

PHI 
( ) 

mg/kg  
 

 M1 M2 

  

24
 

1 

50 

1 
45 
60 
75 
103 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

2 
45 
60 
75 
103 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

1 

1 
45 
60 
74 
84 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

2 
45 
60 
74 
84 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

24
 

1 

50 

1 
45 
60 
75 
103 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

2 
45 
60 
75 

103#

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

1 

1 
45 
60 
74 
84 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

2 
45 
60 
74 
84 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05
<0.05 
<0.05 
<0.05 

24
 

1 

50 

1 
45 
60 
75 
103 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

0.02
<0.01 
<0.01 
<0.01 

0.02 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

2 
45 
60 
75 
103 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

0.01
<0.01 
<0.01 
<0.01 

0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

1 

1 
45 
60 
74 
84 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

2 
45 
60 
74 
84 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01
<0.01 
<0.01 
<0.01 

# 90 PHI  
0.5%  

M1 1.0 M2 0.71
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4  

 
 

 
 

 
(g ai/ha)  

( ) 

PHI
( )

mg/kg  

 
 M1 M2 M20  

2013  
1 

51 1 132 <0.01 <0.01 <0.01 <0.01 <0.01 

102 1 132 <0.01 <0.01 <0.01 <0.01 <0.01 

2013  
1 

51 1 132 <0.05 <0.05 <0.05 <0.05 <0.05 

102 1 132 <0.05 <0.05 <0.05 <0.05 <0.05 

0.17%  
M1 1.0 M2 0.71
M20 3.15



 62

 
1 26 8 24

 
2 IT 26 8 29

 
3 26 10 20 1020

5  
4 [Phenyl-UL-14C]AE 1887196 – Absorption, Distribution, Excretion, and 

Metabolism in the Rat Bayer CropScience AG 2013  
5 [Triazine-UL-14C]AE 1887196 – Absorption, Distribution, Excretion, and 

Metabolism in the Rat Bayer CropScience AG 2013  
6 Quantitative whole body autoradiography of [phenyl-UL-14C]AE 1887196 in 

male and female rats: distribution of total radioactivity and elimination from 
blood, organs and tissues after single oral administration including 
determination of radioactivity in the excreta and exhaled 14CO2 Bayer 
CropScience AG 2012  

7 Quantitative whole body autoradiography of [triazine-UL-14C]AE 1887196 in 
male and female rats: distribution of total radioactivity and elimination from 
blood, organs and tissues after single oral administration including 
determination of radioactivity in the excreta and exhaled 14CO2 Bayer 
CropScience AG 2012  

8  [Phenyl-UL-14C]AE 1887196: Metabolism in the Lactating goat Bayer 
CropScience AG 2013  

9 [Triazine-UL-14C]AE 1887196 – Metabolism in the Lactating goat Bayer 
CropScience AG 2013  

10 [Phenyl-UL-14C]AE 1887196 – Metabolism in the laying hen Bayer 
CropScience AG 2013  

11 [Triazine-UL-14C]AE 1887196 – Metabolism in the laying hen Bayer 
CropScience AG 2013  

12 Metabolism of [phenyl-UL-14C]AE 1887196 in paddy rice Bayer CropScience 
AG 2012  

13 Metabolism of [triazine -UL-14C]AE 1887196 in paddy rice Bayer CropScience 
AG 2012  

14 [Phenyl-UL-14C]AE 1887196: Paddy Soil Metabolism Bayer CropScience AG
2012  

15 [Triazine-UL-14C]AE 1887196: Paddy Soil Metabolism Bayer CropScience AG
2012  

16 [Phenyl-UL-14C]AE 1887196: Aerobic Degradation / Metabolism in Four 
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European Soils Bayer CropScience AG 2012  
17 [Triazine-UL-14C]AE 1887196: Aerobic Degradation / Metabolism in Four 

European Soils Bayer CropScience AG 2012  
18 [Phenyl-UL-14C]AE 1887196: Adsorption on Two Japanese Soils Bayer 

CropScience AG 2012  
19 [Phenyl-UL-14C]AE 1887196: Adsorption/Desorption on Four European Soils

Bayer CropScience AG 2012  
20 [Phenyl-UL-14C]BCS-AA10030 (AE 1887196-dihydro): Adsorption on Four 

Soils Bayer CropScience AG 2012  
21 [Phenyl-UL-14C]AE 1887196: Hydrolytic Degradation Bayer CropScience AG

2012  
22 [Triazine-UL-14C]AE 1887196: Hydrolytic Degradation Bayer CropScience AG

2012  
23 [Phenyl-UL-14C]AE 1887196: Phototransformation in Water Bayer 

CropScience AG 2012  
24 [Triazine-UL-14C]AE 1887196: Phototransformation in Water Bayer 

CropScience AG 2012  
25 [Phenyl-UL-14C] AE 1887196: Phototransformation in Natural Water Bayer 

CropScience AG 2013  
26 [Triazine-UL-14C] AE 1887196: Phototransformation in Natural Water Bayer 

CropScience AG 2013  
27 Hydrolytic Degradation of BCS-AA10030 (AE 1887196-dihydro) Eurofins 

Agroscience Services EcoChem GmbH 2012  
28 AE 1887196-dihydro: Aqueous Photolysis Harlan Laboratories Ltd

2012  
29 Croen Research Incorporated

2013  
30

2012  
31 Acute toxicity in the rat after oral administration Bayer Schering Pharma AG

2010  
32 Acute toxicity in the mouse after oral administration Bayer Schering Pharma 

AG 2010  
33 Acute toxicity in the rat after dermal application Bayer Schering Pharma AG

2010  
34 Acute Inhalation Toxicity in Rats Bayer Schering Pharma AG 2010

 
35 Acute Oral Toxicity Study with BCS-AA10030 in Rat CiToxLAB Hungary Ltd
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2012  
36 Acute Oral Toxicity Study With BCS-CS55271 in Rat CiToxLAB Hungary Ltd

2012  
37 Acute Oral Toxicity Study With BCS-CR79344 in Rat CiToxLAB Hungary 

Ltd 2012  
38 Acute Skin Irritation/Corrosion on Rabbits Bayer Schering Pharma AG

2010  
39 Acute Eye Irritation on Rabbits Bayer Schering Pharma AG 2010

 
40 AE 1887196: Evaluation of potential skin sensitization in the local lymph 

node assay in the mouse Bayer CropScience 2010  
41 Exploratory 28-day Toxicity Study in the Rat by Dietary Administration

Bayer CropScience 2009  
42 28-day Hepatotoxicity Study in the mouse by Dietary Administration Bayer 

CropScience 2010  
43 AE 1887196: 90-day Toxicity Study in the Rat by Dietary Administration

Bayer CropScience 2010  
44 AE 1887196: 90-day Toxicity Study in the Dog by Dietary Administration

Bayer CropScience 2012  
45 AE 1887196: Chronic Toxicity Study in the Dog by Dietary Administration

Bayer CropScience 2012  
46 AE 1887196: Chronic Toxicity and Carcinogenicity Study in the Wistar Rat by 

Dietary Administration Bayer CropScience 2013  
47 AE 1887196: Carcinogenicity Study in the C57BL/6J mouse by Dietary 

Administration Bayer CropScience 2012  
48 AE 1887196: A Two-Generation Reproductive Toxicity Study in the Wistar 

Rat Xenometrics, LLC 2012  
49 AE 1887196: Developmental Toxicity Study in the Rat by Gavage Bayer 

CropScience 2012  
50 AE 1887196: Developmental Toxicity Study in the Rabbit by Gavage Bayer 

CropScience 2012  
51 AE 1887196: Salmonella/Microsome Test: Plate Incorporation and 

Preincubation Method Bayer Schering Pharma AG 2010
 

52 AE 1887196: V79/HPRT-Test In Vitro For the Detection of Induced Forward 
Mutations Bayer Schering Pharma AG 2010  

53 AE 1887196: In Vitro Chromosome Aberration Test With Chinese Hamster 
V79 Cells Bayer Schering Pharma AG 2010  
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54 AE 1887196: Micronucleus-Test Using Male and Female Mice Bayer Schering 
Pharma AG 2010  

55 In Vivo Unscheduled DNA Synthesis in Rat Hepatocytes With AE 1887196
Harlan Cytotest Cell Research GmbH 2013  

56 Salmonella Typhimurium Reverse Mutation Assay With BCS-AA10030
Harlan Cytotest Cell Research GmbH 2011  

57 BCS- AA10030: Gene Mutation Assay in Chinese Hamster V79 Cells In Vitro 
(V79/HPRT) Harlan Cytotest Cell Research GmbH 2013

 
58 In Vitro Chromosome Aberration Test in Chinese Hamster V79 Cells With 

BCS- AA10030 Harlan Cytotest Cell Research GmbH 2011
 

59 Salmonella Typhimurium Reverse Mutation Assay With BCS-CS55271
Harlan Cytotest Cell Research GmbH 2011  

60 Salmonella Typhimurium Reverse Mutation Assay With BCS-CR79344
Harlan Cytotest Cell Research GmbH 2011  


