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1998  12  22   
2005  11  29  1  
2013  8  19  

0819 16  
2013  8  20  2 4 8  
2013  8  26  486  
2014  2  3  

 
2014  3  20  

0320 5  
2014  3  25  3  
2014  3  31  509  
2014  8  7  36  
2014  9  8  37  
2014  12  11  40  
2015  1  21  118  
2015  2  3  547  
2015  2  4  3 5  
2015  3  13   
2015  3  24  554  

    
 

2012 7 1    
   

   
   
   

   
   

   
 
 

2014 3 31    
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**  

  

**    
**  * 2013 9 30

 
 

 ** 2013 10 1  

2014 4 1    
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CAS No. 13684-63-4

EU
 

/
2 3

 

MetHb
 

 

 
2 /

4.60 mg/kg /
100 0.046 mg/kg / ADI  

ARfD
 

 



8  

 
 

 
 

 
phenmedipham ISO  

 
 

IUPAC 
3- =3-  
3-methoxycarbonylaminophenyl 3-methylcarbanilate 

         
=3-(3- )  

methyl 3-(3-methylcarbaniloyloxy)carbanilate 
 
CAS  (No. 13684-63-4) 

3-[( ) ] = -(3- ) 
 

3-[(methoxycarbonyl)amino]phenyl -(3-methylphenyl) 
carbamate  
 

C16H16N2O4 
 

 
300.34 
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1964
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14C
[phe-14C]

14C [met-14C]

mg/kg
g/g / 1 2

 
 

SD 5 [phe-14C] [met-14C]
20 mg/kg

2  
 

CO2
1 63.9%

 
 

96 1
 

[phe-14C]
[met-14C]

 
 

   
[phe-14C]

 
(0.07) (ND) (0.17) (ND) 

[met-14C]
 

(2.92) (2.88)
(1.07) (1.06) (0.89)

(0.75) (0.75)
(0.73) (0.65) (0.58) 

(3.36) (2.64)
(1.48) (1.25) (1.24)

(1.15) (0.87)
(0.84) (0.73) (0.64)

ND  

                                            
1  



 11

 

2  
[phe-14C] M1

M2 M3 [met-14C]
M7 M8 M9 M5 M6
M4  

[phe-14C]  [met-14C]
M1 M5

 
 

   
[phe-14C] 

 

 M1(96.7) M2(2.6) M3(1.6) 

 M1(95.2) M2(3.2) M3(1.6) 
[met-14C] 

 

 M7(38.9) M8(25.2) M9(11.7) M5(6.6) M6(3.7) M4(2.0) 

 M7(36.5) M8(26.3) M9(8.7) M5(7.4) M6(5.1) M4(1.4) 
37  

 
 

M1 M11 M1

M2 M3 M11 M4
M5

M6 M4 M5 M7 M6 M8
M9  

 

96 3  
[phe-14C]

[met-14C]
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 [phe-14C] [met-14C]
     

 74.0 73.6 59.8 56.8 
 12.3 12.8 28.7 30.2 

 4.14 4.19 2.71 2.94 
CO2 a ND ND 0.02 0.04 

 0.37 0.81 3.59 4.07 
 90.9 91.4 94.8 94.1 

ND  
a 24  

 

SD 5 [phe-14C] 20 mg/kg
[phe-14C]

[met-14C] 1,000 mg/kg

1 1 14
[phe-14C] [met-14C]

2 3  
 

49.1% 8.9%  
 

4  
[phe-14C]

[met-14C]

[met-14C] [phe-14C]
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20 mg/kg
30  

[phe-14C] 
 

 

(4.58) (<0.369)
(<0.223) (0.199)

(0.126) (0.100)
(0.094) (0.065) (0.045)

(0.030) 

(5.21) (<0.378)
(<0.224) (0.156)
(0.140) (0.127)

(0.119) (0.108) (0.070)
(0.032) 

1,000 mg/kg
 

96  

[phe-14C] 
 

 

(<5.07) (<3.24)
(1.62) (1.26) (1.21)

(0.730) (0.675)
(0.666) (0.555)

(0.483) (0.382) 

(<3.44) (<3.19)
(1.42) (1.02)

(0.780) (0.760) (0.715)
(0.668) (0.582)

(0.355) (0.286) 

[met-14C] 
 

 

(23.6) (16.3) (10.1)
(9.65) (8.51)

(8.01) (7.26) (6.33)
(5.78) (5.02) 

(41.0) (32.5) (15.8)
(14.0) (13.6)

(12.6) (11.5) (11.5)
(9.56) (8.63)

(6.72) 

 

20 mg/kg
/  

30  

[phe-14C] 
 

 

(2.00) (<0.619)
(<0.448) (0.131)

(0.098) (0.089)
(0.076) (<0.074)
(0.062) (0.039) (0.022) 

(8.53) (0.964)
(<0.515) (<0.425)
(0.234) (0.184)
(0.179) (0.116) (0.095)

(0.067) (0.056) 

[met-14C] 
 

 

(2.80) (2.00) (1.14)
(1.07) (0.979)

(0.979) (0.792) (0.655)
(0.574) (0.479) 

(4.35) (3.23)
(1.86) (1.74) (1.55)

(1.34) (1.27) (1.19)
(1.14) (0.879) 

 

5 6  
[phe-14C] M2 M3 2

M1 - M2
M3 2 M1

M1 2
M1 M1

40% 60%

[phe-14C] M1
M16 M17 30 40%TAR

 
[met-14C] M8 M9 M5 M7 M6

10%TAR - /
2M
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M11 M6 M7
- /

 
[phe-14C] [met-14C]

 [phe-14C]
M1 M2 M3 [met-14C] M7

M8 M9 M11
 

 

 

 
mg/kg 

 
   

  

 

20 
[phe-14C] 

 
 

 

 M3+ (22.7) M2+
(10.0) M1(3.8) 

-G M1(33.0) M2+ (4.9) M3+
(4.3) 

Sul M1(13.9)  

 

 M3+ (20.9) M2+
(18.1) M1(2.3) 

-G M1(38.1) M3+ (4.8) M2+
(3.8) 

Sul M1(11.2) 

1,000 

[phe-14C] 
 

 

 

 M3+ (1.5) M1(0.4) 

-G M3+ (2.1) M1(2.0) M2+
(0.2) 

Sul M1(2.2) 

 

 M3+ (1.9) M1(0.4) 

-G M1(2.1) M3+ (1.1) M2+
(0.2) 

Sul M1(2.1) 

[met-14C] 
 

 

  M8(2.0) M9(1.3) M6(0.9) M5(0.6) M7(0.5)
-G M8(2.2) M9(0.9) M7(0.7) M6(0.6) M5(0.6)

  M9(1.0) M8(0.9) M6(0.8) M5(0.4) M7(0.3)
-G M8(1.3) M7(0.7) M9(0.6) M6(0.6) M5(0.6)

 

20 
[phe-14C] 

 
 

 

 M3+ (26.9) M2+
(5.5) M1(2.8) 

-G M1(27.6) M3+ (8.5) M2+
(4.2) 

Sul M1(14.0) 

 

 M3+ (31.5) M2+
(7.4) M1(2.5) 

-G M1(30.4) M3+ (7.1) M2+
(3.7) 

Sul M1(10.8) 
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[met-14C] 
 

 

  M8(6.0) M9(4.6) M5(1.7) M6(1.5) M7(1.0)
-G M8(7.8) M9(4.3) M6(2.2) M5(2.2) M7(2.1)

  M8(8.3) M9(6.1) M5(2.4) M6(1.5) M7(0.3)
-G M8(8.5) M9(4.3) M6(2.7) M7(2.4) M5(1.9)

-G Sul  
 

 

 
mg/kg 

 
    

 

20 
[phe-14C] 

 
 

 31.9 M1(0.6) M3+M2(ND 1.1)# 

 36.8 M1(0.3) M3+M2(ND 1.1)# 

1,000 

[phe-14C] 
 

 

 73.7 M1(0.7) M3+M2(ND 0.6)# 

 80.2 M1(1.9) M3+M2(ND 0.6)# 
[met-14C] 

 
 

 77.2 M8+M9(0.9) M7(0.4) M11(0.2) 

 82.5 M8+M9(1.6) M7(0.8) M11(0.3) 

 

20 

[phe-14C] 
 

 

 34.7 M1(0.7) M3+M2(ND 0.4a)# 

 33.2 M1(0.8) M3+M2(ND 0.4a)# 
[met-14C] 

 
 

 18.3 M8+M9(4.2c) M7(1.0b) 

 19.5 M8+M9(3.8) M7(0.8) 
# ND  
a 1 b 1 c 2  

 

7  
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 20 mg/kg  1,000 mg/kg  20 mg/kg /  

 [phe-14C] 
 

[phe-14C] 
 

[met-14C]  
 

[phe-14C] 
 

[met-14C]  
 

           
 48.0 54.9 13.1 10.2 11.5 8.2 47.5 49.1 45.7 47.0 
 39.8 42.4 81.7 85.6 88.2 91.8 40.8 40.1 44.4 41.2 
 2.1 2.4 0.1 0.1 0.5 0.6 1.3 3.4 2.5 3.4 

 2.2 1.6 0.4 0.3 0.3 0.1 2.8 2.1 0.9 1.2 
 92.1 101 95.3 96.2 101 101 92.5 94.7 93.5 92.8 

[phe-14C]
30 96  

[phe-14C] 30 48
96  

 

SD 4 4 [met-14C]
[phe-14C] 20 mg/kg 1,000 mg/kg

 
8  

[met-14C] Cmax AUC [phe-14C]
[met-14C] AUC

T1/2

20 mg/kg 1,000 mg/kg
AUC 3  
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[met-14C]  
 20 mg/kg  1,000 mg/kg  

     
         

Cmax ( g/g) 4.10 5.87 6.85 8.17 164 227 143 183 
Tmax (hr) 8 8 12 12 24 24 24 24 

AUC(0-12) ( g hr /g) 33.2 48.9 69.3 82.6 1,070 1,150 1,080 1,160
AUC(0- ) ( g hr /g) 170 248 407 509   9,670 11,000

T1/2 (hr) 26.3 26.2 46.4 36.4   38.6 30.8 
[phe-14C]  

 20 mg/kg  1,000 mg/kg  
     
         

Cmax ( g/g) 0.845 1.53 1.16 2.00 21.2 36.2 26.3 39.5 
Tmax (hr) 8 8 1 2 8 8 1 2 

AUC(0-12) ( g hr /g) 7.78 14.2 11.2 19.0 211 357 208 352 
AUC(0- ) ( g hr /g)        482 

T1/2 (hr)        4.37 
 

 

1 [phe-14C]
[met-14C] 0.100 mg/kg/ 1 2 3

2  
 

16 9
10  

3 [phe-14C] [met-14C]
0.020 g/mL 0.008 g/mL  
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 [phe-14C]  [met-14C]  
 0.015 0.112 
 0.149 0.139 
 0.004 0.013 

 0.006 0.023 
 0.002 0.006 
 0.005 0.003 

 0.184 0.276 
 0.012 0.048 
 0.008 0.052 

 

 [phe-14C]  [met-14C]  
8.5 0.004 0.002 
24 0.017 0.004 

32.5 0.018 0.006 
48 0.018 0.007 

56.5 0.022 0.008 
72 0.020 0.007 

 

11  
10%TRR M1 M3 M6 M7

M1 M2 M4 M5 M6 M1 M2 M3 M4 M7 M8  
M1 M7 M1 M2 M3 M8  

 

   
(%TRR)  ( %) 

 
[phe-14C]  83.6 M1(38.7) M3(22.5) M2(2.6) 
[met-14C]  89.3 M7(47.4) M6(17.5) M8(9.1) M5(7.5) M4(3.7) 

 
[phe-14C]  81.1 M2(36.5) M1(33.6) M3(2.2) 
[met-14C]  85.1 M4(28.0) M6(23.8) M5(14.6) M7(7.7) M8(0.6)

 
[phe-14C]  86.7 M1(45.2) M2(16.3) M3(14.8) 
[met-14C]  87.1 M4(23.5) M7(22.0) M8(19.5) M5(9.1) M6(7.3)

 
[phe-14C]  97.6 M1(87.7) M2(9.3) 
[met-14C]  100 M7(40.9) 

 
[phe-14C]  84.5 M3(34.6) M2(25.2) M1(22.6) 
[met-14C]  100 M8(12.7) M6(8.5) M5(5.5) 
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12  
3 4 g/mL  

 

 [phe-14C]  [met-14C]  
2  4.10  
3  3.35  
3  3.71 3.63 
4  2.18  

 
 

Ross Brown 6 [phe-14C] 1.5 mg/
/ 8.05 2.62 mg/kg 1 1 14

2  
 

20 13
14  

0.016 g/g
 

7 0.017 g/g

6 0.037 g/g
 

 

     
 0.004 0.003 0.011 0.007 0.016 
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 1  2  3  4  5  6  7  
 
 
 

0.005 
0.001 
0.006 

0.007 
0.008 
0.006 

0.010 
0.016 
0.007 

0.013 
0.023 
0.008 

0.015 
0.031 
0.008 

0.015 
0.037 
0.005 

0.017 
0.040 
0.007 

 8  9  10 11 12 13  14
 
 
 

0.017 
0.041 
0.006 

0.014 
0.031 
0.006 

0.016 
0.036 
0.006 

0.018 
0.040 
0.008 

0.016 
0.039 
0.006 

0.017 
0.039 
0.007 

0.018 
0.043 
0.007 

 

TLC  
2 1 TLC
1

M1 M2 M3
 

TLC
1 2  

 

20 94.2%TAR
24  

 

4 Kristallina [phe-14C]
[met-14C] 1,040 g ai/ha

1,070 g ai/ha 1 19
137

 
15 16

 
19

76.2 83.5%TRR 16.6 23.0 mg/kg 137
23.7 41.6%TRR 0.029 0.051 mg/kg 4.6%TRR 0.003 mg/kg

M18 M19
6.8%TRR 9.5%TRR 137 M18 2.0%TRR
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137 10.2 14.3%TRR
25.7 32.1%TRR

 

M18
M19

CO2

2  
 

   
 19 137 137 

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

[phe-14C] 
 

 

 97.3 19.3 63.7 0.077 27.0 0.028 
#   9.0 0.011 7.9 0.008 

 97.3 19.3 72.7 0.088 34.9 0.037 
 2.7 0.534 27.3 0.033 65.1 0.068 

 100 19.8 100 0.121 100 0.105 

[met-14C] 
 

 

 93.9 28.3 63.9 0.078 38.7 0.029 
#   11.3 0.014 13.0 0.010 

 93.9 28.3 75.2 0.092 51.7 0.039 
 6.1 1.83 24.8 0.030 48.3 0.036 

 100 30.2 100 0.122 100 0.075 
#  
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 19 137 137 

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

[phe-14C] 
 

 

 83.5 16.6 23.7 0.029 ND ND 
M18 3.9 0.772 5.1 0.006 ND ND 
M19 7.4 1.46 ND ND ND ND 

 ND ND 14.3 0.017 25.7 0.027 
 2.5a 0.485a 19.2b 0.023b 1.2d 0.001d 

[met-14C]
 

 

 76.2 23.0 41.6 0.051 4.6 0.003 
M18 6.8 2.06 ND ND 2.0 0.002 
M19 9.2 2.78 9.5 0.012 ND ND 

 ND ND 10.2 0.012 32.1 0.024 
 1.4c 0.404c 2.6d 0.003d ND ND 

ND  
a 8  
b 5  
c 3  
d 1  

 

4 [phe-14C]
[met-14C] 2.5 g ai./

 [phe-14C] 8 1 mg
8 10

 
17  

60
2.0%TAR 4 49.6%TAR

60 70.5%TAR
 

M1 M14 M15 2 3  
 

                                            
2  
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1 57.2 29.2 8.4  3.7 98.5 ND 98.5 
4 23.8 49.6 25.5  6.7 106 ND 106 
7 13.4 33.2 54.1  2.2 103 ND 103 

15 6.6 24.0 60.3 2.5 3.2 96.7 ND 96.7 
30 4.1 15.5 60.2 2.2 5.7 87.7 ND 87.7 
60 2.0 0.3 70.5 17.5 10.6 101  101 

ND  
 

Elsanta Supa Viga
[phe-14C] 941 g ai/ha

49
 

18 19  
49 0.081 mg/kg

85.2 %TRR /
51.1 %TRR M1 1.9 %TRR M3 10.6 %TRR  

M1 M3
2  

 

 %TRR mg/kg 
/  85.2 0.069 

  59.6 0.048 
 25.6 0.021 

 14.8 0.012 
 100 0.081 
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%TRR mg/kg %TRR mg/kg %TRR mg/kg 

 51.1 0.0413 ND ND 51.1 0.0413 
M3 ND ND 10.6 0.0086 10.6 0.0086 
M1 1.9 0.0015 ND ND 1.9 0.0015 

1 4.8 0.0039 ND ND 4.8 0.0039 
2 ND ND 10.6 0.0085 10.6 0.0085 
3 ND ND 3.2 0.0026 3.2 0.0026 

 1.8 0.0014 1.2 0.0010 3.0 0.0024 
 59.6 0.048 25.6 0.021 85.2 0.069 

ND  
 

45%  
[phe-14C] 0.22 mg/kg 1.65 kg/ha

22 2
/

20
/  

/ 20
21  

CO2 60 14.4%TAR
 

M1 20 10.1%TAR 60
1.5%TAR M10 M2  

/
M1 M1

M1 M2
/
69.7%TAR 86.3%TAR

/
10.3%TAR  

/
12.5 11.8 53.8 2 3  
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( )
 

CO2 

(
) 

 
 

a ( ) 

0   82.9 18.7  0.6 102 
20   34.5 13.9 3.3 46.6 98.2 
32   19.1 8.8 4.5 63.4 95.7 
60   6.4 6.3 14.4 69.7 96.8 

/

a 

( ) 
0 - 20  82.9 18.7  0.6 102 

20 0  34.5 13.9 3.3 46.6 98.2 

( ) 

35 15 1.1 19.5 9.9 2.8 60.9 94.1 
81 61 1.5 9.2 7.7 4.2 80.3 102 
117 97 0.6 5.6 7.4 3.2 86.3 103 

 
b 

 
( ) 

20 0  86.1 15.6  1.6 103 
50 30 11.0 71.5 13.1 0.0 6.2 102 
81 61 13.5 56.3 13.9 0.1 10.3 94.1 
117 97 14.8 65.4 14.4 0.0 8.6 103 

a n=2 b n=1  
 

  
 

   

 

( ) M1 M2 M10 

a ( ) 

0  97.6 2.9 ND ND 102 
20  32.7 10.1 0.5 3.7 48.4 
32  20.2 3.7 ND 2.7 27.9 
60  9.0 1.5 ND 1.6 12.7 

/

a 

( ) 
0 - 20 97.6 2.9 ND ND 102 
20 0 32.7 10.1 0.5 3.7 48.4 

( ) 

35 15 16.9 7.1 0.6 3.4 30.4 
81 61 6.7 6.3 0.9 2.1 17.8 

117 97 5.8 3.0 0.8 1.8 13.6 

/
 

b 

 
( ) 

20 0 81.9 18.7 ND ND 102 
50 30 44.6 46.6 ND ND 95.6 
81 61 26.8 53.8 0.0 ND 83.7 

117 97 35.7 54.5 0.8 ND 94.6 
a n=2 b n=1 ND  

 

2 86% 58%
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[phe-14C] [met-14C] 5 
mg/kg 224

 
22  

CO2

M1
22.1 24.7

114 140 3  
 

 7 56 112 224 

 

[phe-14C] 
 

 70.5 13.4 6.0 2.8 
M1 12.5 6.3 3.2 0.4 

3.1 3.3 4.8 0.4 
CO2 1.0 12.5 20.2 25.5 

 9.0 47.3 52.1 45.1 
 96.1 82.8 83.5 74.2 

[met-14C] 
 

 65.9 15.0 6.3 2.8 
1.2 5.4 4.3 0.4 

CO2 2.9 22..7 28.7 34.9 
 10.5 36.5 34.0 28.1 

 80.5 79.6 73.3 66.2 

 

[phe-14C] 
 

 95.8 65.3 53.1 20.7 
M1 3.0 6.9 4.4 1.4 

0.6 3.3 2.6 1.6 
CO2 0.2 2.7 6.5 12.1 

 2.0 19.8 33.2 46.6 
 102 98.0 99.8 82.4 

[met-14C] 
 

 84.2 57.0 57.1  
1.6 4.7 2.2  

CO2 0.2 1.6 4.9 8.1 
 2.3 19.5 25..5 40.9 

 88.1 82.8 89.7  
 

 

4 2
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Freundlich KFads 22.2 47.6
KFadsOC 918 1,620 2  

 

3
 

Freundlich KFads 4.48 18.3
KFadsOC 657 1,070 3  

 

pH 4 5 pH 7 pH 9
[phe-14C] 3 g/mL

25 1
 

pH 4 5 7 9 23 24
25  

pH
M1

M1 pH

pH 4 5 7 9 259 47 12 7
2 3  

 

 
pH 4  pH 5  

 M1 M1 
100 0.0 100 0.0 

2 100 0.0 96.3 3.8 
4 99.0 1.0 92.1 7.9 
7 98.2 1.8 87.0 13.1 
14 97.0 3.1 79.7 20.9 
28 92.5 7.6 65.8 34.2 
30 93.3 6.8 62.5 37.5 
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 pH 7  
 M1 

 93.0 7.1 
2 85.4 14.7 
4 72.5 27.6 
8 56.2 43.8 

16 39.5 60.6 
48 7.5 92.5 
72 1.3 98.8 

 

 
pH 9  
 M1 

 100 0.0 
1 87.1 12.9 
4 58.1 41.9 
8 34.3 65.8 

12 19.6 80.4 
24 9.6 90.5 
30 5.2 94.8 

 

pH 5 pH 7 pH 9
3 g/mL 25

 
M1 M11

pH 5 7 9 1,190 14.5
0.16 3  

 

pH 4 5 pH 7 pH 9
14C

M1 5 g/mL 50
 

pH 4 5 7 9 M1 120
3  
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pH 4 pH 7 pH 7.3
[phe-14C] [met-14C]

0.2 g/mL 23.3 
W/m2 290 nm 25 2

10  
26  

pH 4
10

90%TAR M1 M11  
pH 7

pH 7 6
12 2

M1 M11 1-(3-methylphenyl)-urea
 

pH 4 pH 7
199 0.5 0.08

594 1.38 0.224 3  
 

  
[phe-14C]  [met-14C]  

    

pH 4
 

 (0 ) 95.4 95.4 95.8 95.8 
 (10 ) 91.8 94.3 93.6 95.8 

M1 ND 1.0 (10 )   
M11   ND 0.7 (10 ) 

pH 7 
 

 (0 ) 92.4 92.4 90.5 90.5 
 (4 ) 0.3 1.0 0.8 0.8 

M1 96.4 (4 ) 99.6 (6 )   
M11   77.0 (2 ) 93.3 (8 ) 

 ND ND 10.6 (1 ) 9.6 (1 ) 

 
(pH 7.3) 

 (0 ) 88.5 88.5 88.7 88.7 
 (1 ) ND 3.7 ND 2.5 

M1 99.3 (1 ) 99.8 (10 )   
M11   86.0 (0.5 ) 95.4 (10 ) 

 ND ND 23.6 (8 ) ND 
M1 M11  

( )  
ND  

M11 C12H11O5N1 LC-MS
 

LC-MS 1-(3-methylphenyl)-urea  
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pH 4 3.99 g/mL
63.6 W/m2 290 nm

22.9 1.5 425
 

425 17.7
99.2%TAR 97.5%TAR  

pH 4 17.7 145
2  

 

pH 8.1 [phe-14C] 1.14 g/mL
410 W/m2 290

800 nm 25 2 5.06  
1

M1 1
87.4%TAR 5 3.60%TAR HPLC

5 2 5
10%TAR

3
M1 10%TAR

M1
M1
M1 / pH

M1
1%TAR

 
M1 0.23

1.05 1.36 6.2
2  

 

M1
27 2  

M1 M11
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28 3  

   
 

  + M1a)

 
 

 
870 g ai/ha 
3  

 17.9 23.3 

 27.3 34.0 

 
 

 
1.0 mg/kg

 21.0 22.8 

 19.0 19.5 
a) 1.81 

 

   
 

 + M1a) +M11b) 

 
 

 
960 g ai/ha 

3   

 5 

 16 
a) 1.80 
b) 1.99 

 

M1
3-1 3-2

61 0.007 
mg/kg 0.002 mg/kg

M1 0.02 mg/kg
2 3  

 

29
2 3  
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(mg/kg ) 
( ) 

 
 

(mg/kg )

 
 

(mg/kg ) 

 

 
Irwin  

ICR 
 

 
5  

0 50 150
500 

a) 
150 500 

500 mg/kg

 
SD 

 
 

6  
0 2,000 

e) 2,000  
 

 

 

 
 

3  0 50 150
500  

a)
500  

 

 

SD 
 

 
8  

0 2,000 
e) 2,000  

 

ECG
PR

QRS QT
QTcR 

 
 

4  

0 1,000 

 
1,000  

 

 

 ICR 
 

 
10  

0 50 150
500 

a) 
150 500 

500 mg/kg

 

 

 
Dunkin- 
Hartley 

 

3  1 10 100 
g/mL 

b) 
<1 1 

10 
g/mL

 
5-HT

1 
g/mL

 

 NZW 
 

3  

1 10 g/mL 

 
 

1 10 100 
g/mL 

 
c) 

10 
 
 
 
 

10 
 

 
 
 
 

100 
 

10 g/mL
 

100 g/mL
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(mg/kg ) 
( ) 

 
 

(mg/kg )

 
 

(mg/kg ) 

 Wistar 
 

3  1 10 100 
g/mL 

b) 
10 100 

100 g/mL
 

 

  
 

3  0.0005 0.001
0.002 0.006 

mg/mL 
d) 

0.006  

 

 Wistar 
 

 
10  

0 50 150
500 

a) 
500  

 

 

(Na K Cl)

 

SD 
 

 
8  

0 2,000 
e) 2,000  

 

a) 0.5%CMC b) c) d) e) 1%MC  
 

30 2 3  
 

  
LD50 mg/kg  

 
  

a) SD  
5  >5,000 >5,000  

b) Wistar  
10  

 

 
>12,800 >12,800 

5  
>4,000 5

 
>4,000 5

 
c) Wistar  

4  >2,000   

d) Wistar  
5  >8,000 >8,000  

b) ddY  
10  

 

 
>12,800 >12,800 

5  

>4,000 5 >4,000 5
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d) NMRI  
5  >8,000 >8,000 apathy  

 

e) 
 

1 3
 

 >4,000  

b) Wistar  
10  >12,500 >12,500  

f) Wistar  
5  >5,000 >5,000 

 

 

 
5,000 mg/kg

b) ddY  
10  10,000 10,000 

10,000 mg/kg #

5,000 mg/kg
# 

b) Wistar  
10  

 

 
>2,500 >2,500 

 
>2,500 >2,500 

e) Wistar  
5  >2,000 >2,000  

b) 
 

 
5  

>1,000 >1,000 

 

 
g) SD  

10  >5,000 >5,000  

g) ddN  
10  >5,000 >5,000  

h) Wistar  
5  

LC50 mg/L  1 1

 
 

>7.0 >7.0 

a) b) 10% c) Glycerol formal d) 5%
e) f) 0.5%CMC g) 20% h) 

7.0 mg/L 4  
#  

 
M1 31
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2  
 

  
LD50 mg/kg  

 
  

 SD  
5  1,460 1,600 

 
1,270 mg/kg

 

 
DMSO 

 

NZW
1

24 1
 

Dunkin-Hartley Maximization
2 3  

 
 

 
 

Wistar 10 0 1,000 3,000
10,000 20,000 ppm 32 90

 
 

 1,000 ppm 3,000 ppm 10,000 ppm 20,000 ppm
 

mg/kg /  
 60.6 189 636 1,240 
 71.0 214 658 1,310 

 
33  

1,000 ppm RBC Hb Ht
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1,000 ppm 60.6 mg/kg /
71.0 mg/kg / 2  

 

   
20,000 ppm MCV MCH  

 
MCH  

 
# 

10,000 ppm 
 

 
Neu  

3  
 

 
MCV Neu PLT  
T.Chol ALT  

 
 

3,000 ppm 
 

 
WBC Lym PLT  
T.Chol  
Alb  
Glob  

 
( ) 

 
WBC Lym  
MetHb  
Glob  

 
 

1,000 ppm 
 

RBC Hb Ht  

 
Ret  
MetHb  
A/G  

RBC Hb Ht  

 
Ret  
Alb A/G  

( ) 
10,000 ppm  
 

SD 10 0 400 800 1,200 
ppm 34 90

 
 

 400 ppm 800 ppm 1,200 ppm 
 

mg/kg /  
 30.3 59.7 92.3 
 33.1 72.3 122 

 
35  

400 ppm
                                            
3  
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RBC Hb Ht 400 ppm
30.3 mg/kg / 33.1 mg/kg /

2 3  
 

   
1,200 ppm  BUN  

c)

800 ppm 
 

RBC  
 

 

400 ppm 
 

Hb Ht  
a) 

c) 

RBC Hb Ht  
b) 

c)  
a) 800 ppm  
b) 1,200 ppm  
c)  

 

SD 10 4 10
0 150 500 1,500 ppm

36 90  
 

 150 ppm 500 ppm 1,500 ppm 
 

mg/kg /  
 13.0 42.7 131 
 15.7 51.3 149 

 
37  

500 ppm
150 ppm 13.0 mg/kg /

15.7 mg/kg / 2 3  
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1,500 ppm RBC Hb  

WBC  
Cre T.Bil  

 
 

RBC Hb Ht  
WBC  
BUN  

 
#  

500 ppm 
 

Ht  
Alb  

# 

 
# 

#

150 ppm   
500 ppm  

#  
 

Fischer 20 0 50 500 5,000 
ppm 38 90

 
 

 50 ppm 500 ppm 5,000 ppm 
 

mg/kg /  
 3.52 35.4 366 
 3.75 37.4 378 

 
39  

500 ppm RBC Hb Ht
50 ppm 3.52 mg/kg / 3.75 

mg/kg / 2 3  
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5,000 ppm  

PLT  
WBC  
T.Chol TP T.Bil  

Bil  

 
 

 
 

 
MCHC Ret  
Glu ALT TP T.Bil  

 
 

 

500 ppm 
 

RBC Hb Ht  
MCH MCHC  
Ret  

 
 

RBC Hb Ht  
MCH  
T.Chol  
A/G  

 
 

50 ppm    
 
90

400 500 
ppm 30 40 mg/kg /

90 150 
ppm 13.0 mg/kg /  

 

Wistar 5 2,500 mg/kg
/ 5,000 mg/kg / 1 2 5 5 500 mg/kg

5 1,000 mg/kg 4
 

2,500 mg/kg / RBC
Ret 5,000 mg/kg / Hb
2  

 

                                            
4 1 5
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Wistar 20 2 4 8 16 5
0 125 250 500 mg/kg /

120  
125 mg/kg / RBC

2  
 

Wistar 10 0 10 50 250
1,250 ppm 0 1 5 25 125 mg/kg /

24  
1,250 ppm RBC

2  
 

ICR 10 0 1,000 5,000
15,000 ppm 40 8

 
 

 1,000 ppm 5,000 ppm 15,000 ppm 
 

mg/kg /  
 125 623 1,930 
 144 699 2,070 

 
41  

1,000 ppm 5,000 ppm RBC Hb
Ht 1,000 ppm 125 mg/kg
/ 1,000 ppm 144 mg/kg /
3  

 

                                            
5 2 4 8 16 5

 
6  
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15,000 ppm MCV  

 
 

MCV WBC Neu Lym PLT
 

 
 

 
5,000 ppm 

 
MetHb  

 
 

RBC Hb Ht  
MetHb  

 
1,000 ppm 

 
RBC Hb Ht  1,000 ppm 

 
 

4 0 300 3,000 30,000 
ppm 42 60

 
 

 300 ppm 3,000 ppm 30,000 ppm 
 

mg/kg /  
 11.3 118 1,200 
 11.8 123 1,090 

 
43  

3,000 ppm MetHb
300 ppm 11.3 mg/kg / 11.8 mg/kg

/ 2  
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30,000 
ppm 

3 42 59

39
 

36  
RBC Hb Ht MCHC
M/E  
MCV MCH WBC
Neu PLT  
Alb  
T.Chol  

 
# 

 
 

##  
 

 
 

 

1 59

59  
RBC Hb Ht MCHC
M/E  
MCV MCH Ret

PLT  
Alb  
T.Chol  

#

 
 ## 

 
 

3,000 ppm 
 

Ret MetHb  
Glob  
A/G  

MetHb  
TP Glob  
A/G  

 
 

 
300 ppm   

 
# ##  

 

4 0 100 300
1,000 mg/kg / 90  

44  
100 mg/kg /

100 mg/kg /
3  

 



 43

   
1,000 
mg/kg /

 

 
Hb RBC MCHC  
MCV  
Glob  
BUN  

 
 

/ 7

 

 
 

Hb RBC Lym  
MCV HDW Neu Neu

 
A/G  

 
 

300 mg/kg 
/  

Ret Ret HDW  
Bil  

 
 

/  

MCHC  
Ret Ret  
TP Glob  
BUN  

Bil  
 

 

/  

100 mg/kg 
/  

 
 

 
 

 
 

 
 

2 250 mg/kg
/ 9 500 mg/kg / 13 1,000 mg/kg / 18

18  
Hb

2  
 

SD 20 0 60 250 1,000 ppm
45 1  

 

                                            
7  
8  
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 60 ppm 250 ppm 1,000 ppm 
 

mg/kg /  
 3.5 14.6 58.7 
 4.6 18.7 78.1 

 
46  

250 ppm 1,000 ppm
60 ppm 3.5 mg/kg /

250 ppm 18.7 mg/kg / 2  
 

   
1,000 ppm RBC Hb  

WBC Lym  
 

#  
#  

 
RBC Hb Ht  
WBC Lym  

Alb  
# 

# 

# 
250 ppm 

 
Ht  

# 
250 ppm  

 
60 ppm   

 
#  

 

1 SD
20 0 60 250 1,000 ppm
47 1  

 
 

 60 ppm 250 ppm 1,000 ppm 
 

mg/kg /  
 4.2 17.3 70.0 
 5.1 20.3 83.5 

 
48  

250 ppm /
60 

ppm 4.2 mg/kg / 5.1 mg/kg /
2  
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1,000 ppm RBC Hb Ht  

MCHC  

 
 

 

RBC Hb Ht  
PLT  

 
 

250 ppm 
 

 
/ # 

 

60 ppm    
 

#  
 
1

250 ppm 60 ppm
 

 

SD 50 0 60 250 1,000 ppm
49 2  

 

 60 ppm 250 ppm 1,000 ppm 
 

mg/kg /  
 3.1 12.5 50.1 
 4.1 16.8 67.5 

50  
 

1,000 ppm
250 ppm 12.5 mg/kg / 16.8 

mg/kg / 2
3  
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1,000 ppm  

 
 

 

 

 
 

 
 
 

 
250 ppm 

 
  

 
 

2
SD 50 0 60 250 1,000 ppm

51 2  
 

 60 ppm 250 ppm 1,000 ppm 
 

mg/kg /  
 3.3 13.6 54.8 
 4.3 17.9 73.1 

52  
 

1,000 ppm
250 ppm 13.6 mg/kg

/ 17.9 mg/kg /
2 3  

 

   
1,000 ppm 

 
 

 
 

 
 

 
RBC Hb Ht  

 
 

 
 

 
250 ppm 
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Wistar 70 1 20 2
50 0 100 500 2,500 ppm

53 2 /
 

 

 100 ppm 500 ppm 2,500 ppm 

mg/kg /  
 4.60 23.6 118 
 6.42 33.1 171 

 
54  

2,500 ppm
7/50 14%

9 27% 12 37%
2,500 ppm 38%

 
500 ppm MetHb

100 ppm 4.60 mg/kg / 6.42 mg/kg
/ 2 3  
 

   
2,500 ppm RBC Hb Ht  

WBC PLT  
Ret

 
Cre  

 
 

 
 

 

 

 
RBC Hb Ht  
WBC PLT  
Ret  
T.Bil Cre  
Alb A/G  

 
 

 
 

 

500 ppm 
 

MetHb  MetHb  
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100 ppm   
 

 

   
2,500 ppm RBC Hb Ht  

WBC  
Ret

 
Cre  

 
 

 
 
 

 
RBC Hb Ht  
Ret  
T.Bil Cre  

 

 
 

500 ppm 
 

MetHb  
 

 

MetHb  

 
 

100 ppm   
 

 

SD 60 10 1
0 20 100 500 ppm 55

2 /  
 

 20 ppm 100 ppm 500 ppm 
 

mg/kg /  
 0.94 4.9 25 
 1.2 6.2 31 

 
 

500 ppm 25 mg/kg /
31 mg/kg /
2 3  

 
1 2
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2 /

100 ppm 4.60 mg/kg /
 

 

ICR 50 0 500 2,000 7,000 
ppm 56 78

 
 

 500 ppm 2,000 ppm 7,000 ppm 
 

mg/kg /  
 75 302 1,070 
 97 396 1,390 

        
 

7,000 ppm

7,000 ppm
1,070 mg/kg / 2,000 ppm 396 mg/kg /

2 3  
 

ICR 52 0 10 100 1,000 
ppm 57 2

 
 

 10 ppm 100 ppm 1,000 ppm 
 

mg/kg /  
 1.1 11.0 110 
 1.2 12.0 117 

        
 

1,000 ppm 110 mg/kg
/ 117 mg/kg /

2 3  



 50

 

8 0 40 200 1,000 ppm
58 2  

 

 40 ppm 200 ppm 1,000 ppm 
 

mg/kg /  
 1.2 5.7 27 
 1.0 6.0 25 

 

1,000 ppm 27 mg/kg /
25 mg/kg / 2 3  

 

SD 24 0 60 250 1,000 ppm
59 2  

 

 60 ppm 250 ppm 1,000 ppm 

 
mg/kg /  

P
3.8 18.1 72.2 
4.6 21.1 83.1 

F1
4.7 19.4 78.7 
5.4 22.3 90.1 

 
1,000 ppm P F1

1,000 ppm
 

1,000 ppm P
72.2 mg/kg / F1 78.7 mg/kg / 250 ppm P 21.1 mg/kg

/ F1 22.3 mg/kg / 250 ppm P 18.1 
mg/kg / P 21.1 mg/kg / F1 19.4 mg/kg / F1

22.3 mg/kg /
2  
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Wistar 24 0 25 75 225 
mg/kg / 60 2

 
 

 25 mg/kg / 75 mg/kg /  225 mg/kg /

 
mg/kg /  

P  
 24.8 73.1 212 
 25.1 77.5 243 

F1  
 26.3 81.4 249 
 28.1 87.6 268 

 
61  

225 mg/kg /
225 mg/kg / F1 75 mg/kg /

F2 75 
mg/kg / P 73.1 mg/kg / P 77.5 mg/kg / F1

81.4 mg/kg / F1 87.6 mg/kg / 25 mg/kg /
P 24.8 mg/kg / P 25.1 mg/kg / F1 26.3 mg/kg
/ F1 28.1 mg/kg /

2 3  
 

 P F1 F1 F  
    

 

225 mg/kg 
/   

   

75 mg/kg 
/  

    

 

225 mg/kg 
/  

    

75 mg/kg 
/  

75 mg/kg/  
 

75 mg/kg/
 

  

25 mg/kg 
/  

  

 

SD 15 30 0 20 100
500 ppm 62 3

P F2b 15 F1a F3a
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F2b 3  
 

 20 ppm 100 ppm 500 ppm 

 
mg/kg /  

P
1.3 6.4 34.1 
1.7 7.6 40.9 

F1
1.5 7.1 39.1 
1.8 8.4 47.2 

F2
1.4 7.0 34.5 
1.8 8.9 43.19 

 

500 ppm P 34.1 mg/kg / P 40.9 mg/kg
/ F1 39.1 mg/kg / F1 47.2 mg/kg / F2 34.5 mg/kg

/ F2 43.1 mg/kg /
2  

 

Wistar 25 6 15 0 150
450 1,350 mg/kg / 4%CMC

 
1,350 mg/kg /

12 6 11

450 mg/kg / 1,350 mg/kg /
2  

 

Wistar 22 6 15 0 625
1,250 2,500 mg/kg / 1%CMC

 
2,500 mg/kg /

15 6 9 12 15 1,250 mg/kg
/ 2,500 mg/kg /

1,250 mg/kg / 625 mg/kg
/ 2 3  

                                            
9 500 ppm 40.7 mg/kg /  
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NZW 15 6 18 0 5 50
500 mg/kg / 0.9%NaCl 0.085%

50  

500 mg/kg /
2  

 

NZW 15 6 18 0 50 225
1,000 mg/kg /

1,000 mg/kg /
12 19

225 mg/kg /
2  

 

NZW 16 6 18 0 5 71
1,000 mg/kg / 1%CMC

 
1,000 mg/kg / 6

14 10 22
71 

mg/kg / 1,000 mg/kg /
2 3  

 

DNA
V79

UDS

 
63

2 3  
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DNA  (H17 M45 ) 
20 2,000 g/   

 
  

(TA98 TA100 TA1535
TA1537 TA1538 )

( WP2 - )

 
1 1,000 g/ (+/-S9) 
 

 
1 5,000 g/ (+/-S9) 

 

 
 (TA98 TA100 TA1535

TA1537 TA1538 )

15 1,500 g/ (+S9) 
15 500 g/  (-S9)  

 
 

(TA98 TA100 TA1535
TA1537 TA1538 )

1 5,000 g/ (+/-S9) 

 

 
 

(TA98 TA100 TA1535
TA1537 ) 

( WP2 - )

 
9.77 313 g/
(+/-S9) 

 
313 5,000 g/  
(+/-S9) 

 

 
 

 
V79  

 

75 200 g/mL (-S9) 
50 150 g/mL (+S9)  

UDS  
F344

 
2.5 50 g/mL 

 

 
  

37.5 150 g/mL 
(+/-S9) 24  
 

 
 

 31.3 250 g/mL 
(-S9) 18
25 160 g/mL (+S9) 

3  
62.5 200 g/mL 

(-S9) 18
25 160 g/mL (+S9) 

3  

 
 

 2.5 25 g/mL (-S9) 
48.5 50

400 g/mL (+S9) 1
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NMRI  ( )
( 5 ) 
 

15,000 mg/kg  
( )  

 
NMRI  ( )
( 5 ) 

15,000 mg/kg  
( )  

 

NMRI  ( )
( 5 ) 

100 300 1,000 
mg/kg  
(2

24 ) 

 

+/-S9  
 

 
M1

 
64 2  

 

    

 
 (TA98 TA100 TA1535

TA1537 TA1538 )

100 2,500 g/ (+/-S9) 
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14C

49.1% 8.9%

M1 M16 M17
30 40%TAR M2 M9

 
14C

M1 M8
 

14C
10%TRR M3 10.6%TRR

 
M1

M1
0.02mg/kg  

MetHb
 

 
M3 10%TRR M3

 
65  

8 90
78

2 2
 

2 /
4.60 mg/kg / 100

0.046 mg/kg / ADI  
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ARfD  
 

ADI 0.046 mg/kg /  
ADI  /  

  
 2  

  
 4.6 mg/kg /  
 100 

 
ARfD  

 

 



 
58

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

 
90

  

0
1,

00
0

3,
00

0
10

,0
00

20
,0

00
 p

pm
 

 
 

RB
C

H
b

H
t

 

 
RB

C
H

b
H

t
 

0
60

.6
18

9
63

6
1,

24
0 0

71
.0

21
.4

65
8

1,
31

0 

90
  

0
40

0
80

0
1,

20
0 

pp
m

 
 

 

 
RB

C
H

b
H

t

 
H

b
H

t
 

0
30

.3
59

.7
92

.3
 

0
33

.1
72

.3
12

2 

90
  

0
15

0
50

0
1,

50
0 

pp
m

 
 

13  RB
C M
H

b

 

 
13

.0
 

15
.7

  
 

 

13
.0

 
15

.7
 

 
RB

C
H

b
H

t
 

0
13

.0
42

.7
13

1 
0

15
.7

51
.3

14
9 

90
0

50
50

0
5,

00
0 

pp
m

 
 

 
3.

52
 

3.
52

 



 
59

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 
  

0
3.

52
35

.4
36

6 
0

3.
75

37
.4

37
8 

3.
75

 
 

RB
C

H
b

H
t

 

3.
75

 
 

RB
C

H
b

H
t

 

 

 
 

15
0 

pp
m

 
13

.0
 m

g/
kg

/
 

 

1
 

 

0
60

25
0

1,
00

0 
pp

m
 

 
3.

4 
3.

5 
18

.7
 

 

 

3.
5 

4.
6 

 
H

t

 

0
3.

5
14

.6
58

.7
 

0
4.

6
18

.7
78

.1
 

1
 

 

0
60

25
0

1,
00

0 
pp

m
 

 
 

4.
2 

5.
1 

 
/  

 

4.
2 

5.
1 

 
RB

C
H

b
H

t
 

0
4.

2
17

.3
70

.0
 

0
5.

1
20

.3
83

.5
 

2
 

0
60

25
0

1,
00

0 
pp

m
 

 
 

12
.5

 
16

.8
 

12
.5

/ 3
.1

 
16

.8
 



 
60

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

 
0

3.
1

12
.5

50
.1

 
0

4.
1

16
.8

67
.5

 
 

 

 
 

 

 
 

 

2
 

 

0
60

25
0

1,
00

0 
pp

m
 

 
3  RB

C M
H

b

 
 

 

 
13

.6
 

17
.9

 
 

 
 

3.
3/

 1
3.

6 
4.

3 
 

 
RB

C
 

 

 

0
3.

3
13

.6
54

.8
 

0
4.

3
17

.9
73

.1
 

2
 

/

 

0
10

0
50

0
2,

50
0 

pp
m

 
23

.6
33

.1
 

 

 

 
4.

60
 

6.
42

 
 

M
et

H
b

 
 

4.
60

 
6.

42
 

 
M

et
H

b

 
 

0
4.

60
23

.6
11

8 
0

6.
42

33
.1

17
1 



 
61

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

  

2
 

/

 

0
20

10
0

50
0 

pp
m

 
 

 
 

 
25

 
31

 
 

 
 

4.
9 

6.
2 

 

 
 

 

0
0.

94
4.

9
25

 
0

1.
2

6.
2

31
 

 
6

 

 
 

10
0 

pp
m

 
4.

60
 m

g/
kg

/
 

 

2
  

0
60

25
0

1,
00

0 
pp

m
 

 
 

 
P

72
.2

 
P

21
.1

 
F 1

78
.7

 
F 1

22
.3

 
 

P
18

.1
 

P
21

.1
 

F 1
19

.4
 

F 1
22

.3
 

 
 

 
P

18
.1

 
P

21
.1

 
F 1

19
.4

 
F 1

22
.3

 
 

 

 

 

P
0

3.
8

18
.1

72
.2

 
P

0
4.

6
21

.1
83

.1
 

F 1
0

4.
7

19
.4

78
.7

 
F 1

0
5.

4
22

.3
90

.1
 



 
62

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 



 
63

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

2
  

P
0

24
.8

73
.1

21
2 

P
0

25
.1

77
.5

24
3 

F 1
0

26
.3

81
.4

24
9 

F 1
0

28
.1

87
.6

26
8 

 
25  

 
 

 
 

P
73

.1
 

P
77

.5
 

F 1
81

.4
 

F 1
87

.6
 

 
P

24
.8

 
P

25
.1

 
F 1

26
.3

 
F 1

28
.1

 
 

   

 
 

 

 
P

73
.1

 
P

77
.5

 
F 1

81
.4

 
F 1

87
.6

 
 

P
24

.8
 

P
25

.1
 

F 1
26

.3
 

F 1
28

.1
 

 
 

 
 

 
 

 

3
 

 

0
20

10
0

50
0 

pp
m

 
 

 

(F
1a

/F
3a

) 
P

34
.1

 
(F

1a
/F

3a
) 

P
34

.1
 

P
0

1.
3



 
64

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 
6.

4
34

.1
 

P
0

1.
7

7.
6

40
.9

 
F 1

0
1.

5
7.

1
39

.1
 

F 1
0

1.
8

8.
4

47
.2

 
F 2

0
1.

4
7.

0
34

.5
 

F 2
0

1.
8

8.
9

43
.1

 

P
40

.9
 

F 1
39

.1
 

F 1
47

.2
 

F 2
34

.5
 

F 2
43

.1
 

 (F
1a

/F
3a

) 

 
 

 

P
40

.9
 

F 1
39

.1
 

F 1
47

.2
 

F 2
34

.5
 

F 2
43

.1
 

 (F
1a

/F
3a

) 

 
 

 
0

15
0

45
0

1,
35

0 
 

 
45

0
1,

35
0 

 

 

 
 

45
0 

1,
35

0 
 

 

 
 



 
65

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

  

0
62

5
1,

25
0

2,
50

0 
 

1,
25

0 
62

5 
 

 
 

 

1,
25

0 
1,

25
0 

 

 
 

 

 

 
8

  

0
1,

00
0

5,
00

0
15

,0
00

 p
pm

 

 
14

4 
 

RB
C

H
b

H
t

 

12
5

14
4 

 
RB

C
H

b
H

t
 

0
12

5
62

3
1,

93
0 

0
14

4
69

9
2,

07
0 

78
  

0
50

0
2,

00
0

7,
00

0 
pp

m
 

 
1,

07
0

39
6 

 

 

 
 

75 39
6 

 

 

0
75

30
2

1,
07

0 
0

97
39

6
1,

39
0 



 
66

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

 
 

 

2
  

0
10

10
0

1,
00

0 
pp

m
 

 
11

0
11

7 
 

 
 

11
0

11
7 

 

 
 

 

0
1.

1
11

.0
11

0 
0

1.
2

12
.0

11
7 

 

0
5

50
50

0 
 

50
0 

 

 
 

50
0 

 

 
 

 

 

0
50

22
5

1,
00

0 
 

22
5

 
 

22
5 

 

 

22
5 

 

 



 
67

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

 
 

 
 

 

 

0
5

71
1,

00
0 

 
71 1,

00
0 

 

 

 
 

71 1,
00

0 
 

 

 
 

 

 
60

 

0
30

0
3,

00
0

30
,0

00
 p

pm
 

 
11

.3
11

.8
 

 
M

et
H

b
 

11
.3

11
.8

 
 

Re
t

M
H

b
G

lo
b

 

0
11

.3
11

8
1,

20
0 

0
11

.8
12

3
1,

09
0 

90
  

0
10

0
30

0
1,

00
0 

 
 

 

10
0

 
Re

t
 



 
68

 
 

 
(m

g/
kg

/
) 

m
g/

kg
/

1)
 

 
EU

 
 

 
 

 

2
 

0
40

20
0

1,
00

0 
pp

m
 

 
27 25

 
 

 

27 25
 

 

 

0
1.

2
5.

7
27

 
0

1.
0

6.
0

25
 

AD
I 

N
O

AE
L

24
U

F
10

0 
cR

fD
0.

24
 

N
O

AE
L

3
SF

10
0 

AD
I

0.
03

 

N
O

AE
L

24
 

U
F

10
0 

AD
I

0.
24

 

N
O

EL
3.

4
SF

10
0 

AD
I

0.
03

 

N
O

AE
L

4.
6

SF
10

0 
AD

I
0.

04
6 

N
O

AE
L

4.
6 

SF
10

0 
AD

I
0.

04
6 

AD
I

 
2

/

 

2

 

2 /

 

1

 

2 /
 

2 /
 

N
O

AE
L

N
O

EL
SF

U
F

AD
I

cR
fD

 
1)

 
 

 



 69

   
M1 MHPC =(3- )  
M2 3AP 3-  
M3 3AAP 3-  
M4 4AC 4- - -  
M5 3-  N-(3- )  
M6 3AB 3-  
M7 4AAC 4- - -  
M8 3AAB 3-  
M9 4HAAB 5-  

M10 APMP 3- =(3- )  
M11 3-  m-  

M14 MHPC  
 

(O- )-[N-(3-( -D- )
)]-  

M15 
MHPC  

 
 

1-[N-(3- )]- -D-
-2- =  

M16 
MHPC  

 

3-[( ) ]  
 

M17 MHPC  
 =[3-( ) ]  

M18 

 

 

M19 
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ai  

A/G  /  
Alb  

ALT  
= GPT  

AUC  
Cmax  
CMC  
Cre  
Glob  
Glu  
Hb  

HDW  
Ht  

LC50  
LC-MS  
LD50  
Lym  
MCH  

MCHC  
MCV  

MetHb  
M/E   

Neu  
PHI  
PLT  
Ret  

RBC  
T1/2  

T.Bil  
T.Chol  
TAR  
TLC  
Tmax  
TP  

TRR  
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UDS DNA  
WBC  
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(kg ai/ha) 

PHI
mg/kg  

 

  

 

1
0.870 SC 3 

60 <0.005 <0.005 <0.005 <0.005 

1 61 <0.005 <0.005 <0.005 <0.005 

1
0.882 EC 3 

62 <0.005 <0.005 <0.005 <0.005 

1 60 <0.005 <0.005 <0.005 <0.005 

1

0.780 EC 

1 

61 
76 
92 
107 
122 
136 

  

0.002 
0.001 

<0.001 
<0.001 
<0.001 
<0.001 

0.002 
0.001 

<0.001 
<0.001 
<0.001 
<0.001 

1

61 
76 
92 
107 
122 
140 

  

0.002 
0.002 

<0.001 
<0.001 
<0.001 
<0.001 

0.002 
0.002 

<0.001 
<0.001 
<0.001 
<0.001 

1

1 

61 
76 
92 
107 
122 
136 

  

0.006 
0.006 
0.004 
0.002 

<0.001 
<0.001 

0.006 
0.005 
0.003 
0.002 

<0.001 
<0.001 

1

61 
76 
92 
107 
122 
140 

  

0.007 
0.006 
0.004 
0.002 

<0.001 
<0.001 

0.006 
0.004 
0.004 
0.002 

<0.001 
<0.001 

1

1.50 WP* 

1 140 0.001 0.001 0.001 0.001 

1 1 146 0.001 0.001 0.001 0.001 

1 1 140 0.001 0.001 0.002 0.001 
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(kg ai/ha) 

PHI
mg/kg  

 

  

1 1 146 0.001 0.001 0.001 0.001 

1

0.780 EC 

1 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

2 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

3 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

1

1 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

2 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

3 60 
90 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

SC EC WP  
* *  

 

 
 
 

  

 
(kg ai/ha)  

PHI 

mg/kg  
 

M1
2)1) 

 

1 

0.960 SC 3 

60 
 

74 

<0.005 
 

<0.005 

<0.005 
 

<0.005 

<0.005 
 

<0.005 

<0.005 
(0.009) 
<0.005 
(0.009) 

<0.02 
 

<0.02 

  

1 
60 
 

75 

<0.005 
 

<0.005 

<0.005 
 

<0.005 

<0.005 
 

<0.005 

<0.005 
(0.009) 
<0.005 
(0.009) 

<0.02 
 

<0.02 

  

SC  
1) ( )  
2) +M1  
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1 34 370 17
11 29 499  

2 24 9 27
 

3 25 10 3
 

4 25 8 19 0819 16  
5 US EPA: Reregistration Eligibility Decision for Phenmedipham (2005) 
6 EU: Review report for the active substance phenmedipham (2004) 
7 Canada: Proposed Re-evaluation Decision  Phenmedipham (2009) 
8 ADI LIST. Acceptable Daily Intakes for Agricultural and Veterinary Chemicals 

(2014) 


