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2000  4  28   
2003  7  1  

0701012  
2003  7  3  1  
2003  7  18  3  
2003  9  18  11  

2  
2005  11  29  3  
2011  

 
1  

 
20  

 0120 9  
2011  1  24  4 8  
2011  1  27  364  
2013  10  8  31  
2014  12  19  42  
2015  3  12  120  
2015  3  24  554  
2015  3  25  2015 4 23
2015  4  24   
2015  5  12  560  

    
 

2006 6 30  2012 6 30 2012 7 1  
   

 *  
   
   
   
   
   

 * 2011 1 13  
 

2006 3 31    
   

   
   
 *  
   

  * 2005 10 1  
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2012 3 31    
   

   
   
   
**   
   
  ** 
   
   
 *  
   
   
   

***   
   
  * 2011 3 1  

  ** 2011 3 1
  *** 2011 6 23  
   
2014 3 31    

   
   

*   ** 
**    

   
   

   
   

   
   

   
   

   
   

   
   

   
   

*    
*; 

**  
  

**    
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**  * 2013 9 30
  ** 2013 10 1  

 
2014 4 1    
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CAS No.149979-41-9

 

2
 

 

 

 

[5]  
2

5 mg/kg /
100 0.05 mg/kg / ADI  

40 mg/kg /

ARfD 100
0.4 mg/kg

500 mg/kg 300
10 10 3

1.6 mg/kg ARfD  
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tepraloxydim ISO  

 

IUPAC 
( )-( )-2-{1-[(2 )-3- ] }-3- 

-5- -4- -2- -1-   
( )-( )-2-{1-[(2 )-3-chloroallyloxyimino]propyl}-3- 
hydroxy-5- perhydropyran-4-ylcyclohex-2-en-1-one 
 

CAS No. 149979-41-9  
2-[1-[[[(2E)-3- -2- -1 ] ] ] ]-3- 

-5-( -2H- -4- )-2- - 
1-  
2-[1-[[[(2 )-3-chloro-2-propen-1-yl]oxy]imino]propyl]-3- 
hydroxy-5-(tetrahydro-2 -pyran-4-yl)-2-cyclohexen- 
1-one 

  

C17H24ClNO4 
 

341.84 
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BASF

CoA
 
2000 EU
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2010 2007 2009
5 8  

4
6 14C [cyc-14C]

4 6 13C
[cyc-13C]

4 14C [per-14C]
[13] 14C 14C-

[13]

mg/kg g/g / /
1 2  

 

Wistar 5 [cyc-14C] 30 mg/kg
300 mg/kg

 
 

5 6 7 8  
 

 30 mg/kg  300 mg/kg  
     

Tmax (hr) 0.5 1.0 1.0 1.0 
Cmax ( g/g) 67.1 78.6 306 389 

T1/2 (hr) 4.40 4.30 10.4 9.64 
AUC (hr g/g) 471 589 5,890 5,700 
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120
74.9% 69.5% 5  

 

Wistar 3 [cyc-14C]

120
 

2  
Tmax

Tmax

22 35 2
43 22

2
34  

120
1 0.1%TAR

5 7  
 

 
(mg/kg 

) 
 Tmax  b) 

30 

 

(99.3) (60.4) (39.6)
(39.0) (36.3) (28.7)
(25.7) (25.5)

(24.3) (24.3) (21.9)

(7.92) (2.83) (2.70)
(2.27) (2.18) 

 
(157) (53.0) (47.3)
(39.9) (29.6) (24.1)

(23.8) (22.7) (21.5)

(11.8) (4.55) (3.85)
(3.40) (3.11) (2.43)

(2.35) 

300  

(5,430) (282)
(220) (191) (187)

(168) (143)
(137) (125) (116)

(110)  

(292) (164) (140)
(57.6) (19.4) (14.1)

(10.6) (10.5) 

                                            
1  
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(mg/kg 

) 
 Tmax  b) 

 

(1,320) (339) (235)
(229) (227)

(219) (216) (209)
(203) (165) (144)
(140) (120) 

(2,910) (275) (126)
(26.2) (15.9) (15.0)

(13.4) (12.5) (11.4)

a) 0.75 1.0  
b) 14 43 34  

 

Wistar 10 [cyc-14C]

0.75
 

3
4  

[20] 20 30%TAR
[2] [21] [22] [28] 

 
1 2%TAR [2] [8]

[16] [20] [24] [28] [32]
 

 
 

[28] [20]
[2] 5  
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(mg/kg

) 
    

 

 

30 

 

48
 

 
26.8 

( [2]
)

[20] ( [8] [22] [31] )(21.8) [22](5.8)
(5.3) [28](4.2) [21](2.7)

[33]([21] [23] ) (2.2) 

 
31.7 

( [2]
)

[20]( [8] [22] [31] )(19.7) [28](6.3)
[22](4.5) (3.8) [21](2.5)
[33]( [21] [23] ) (1.5) 

 

 0.9 
[8](3.2) [20](3.1) [24](1.2)

([1] )(0.9) [16](0.8) [32](0.8) [2](0.8)
[28](0.7) [30](0.6) [22](0.6) [10](0.4) 

 1.4 
[20](3.3) [8](2.8) [28](1.1)

([1] )(1.0) [32](1.0) [24](0.9)
[16](0.7) [2](0.6) [22](0.5) [30](0.4) [10](0.3)

 

30 

 

 
30.9 

( [2]
)

[20]([8] [31] )(21.5) [28](4.1)
(3.7) [22](3.3) [21](2.6)

[33]( [21] [23] ) (2.3) 

 
33.6 

([2]
)

[20]([8] [31] )(19.9) [28](7.1)
[22](4.6) [21](3.2) (2.8)
[33]([21] [23] )(1.2) 

 

 0.9 
[20](3.2) [8](2.1) ([1]

)(1.1) [32](1.1) [16](1.0) [2](1.0) [30](0.9)
[28](0.9) [24](0.6) [22](0.4) [10](0.2) 

 1.2 
[20](2.5) [8](1.9) [28](1.1) [16](0.8)  

([1] )(0.7) [2](0.7)
[32](0.6) [30](0.6) [10](0.4) [24](0.4) [22](0.4)

300 

 

 
17.2 

([2]
)

[20]([8] [31] )(21.4) [28](2.6)
(2.5) [22](2.5) [33]( [21]

[23] ) (2.1) [21](2.0) 

 
18.9 

([2]
)

[20]([8]  [31] )(28.5) [28](5.4)
[21](3.4) [22](3.0) (2.8)
[33] ( [21] [23] ) (1.9) 

 

 1.1 
[20](4.4) [8](2.5) [32](1.1)

([1] ) (1.0) [16](0.9) [28](0.9)
[2](0.8) [30](0.7) [24](0.5) [22](0.4) [10](0.3)

 0.9 
[20](3.2) [8](2.6) [28](1.0) [16](0.9) [32](0.8)

([1] ) (0.7) [2](0.7)
[24](0.6) [30](0.4) [22](0.4) [10](0.2) 

 12
 

 11.4 

(17.5) [20](1.7) [3]
(1.2) [28](1.1) [10]

 [29]
(0.7) [29] [8]

(0.2) [34]
( ) 
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 8.2 

(5.8) [20](3.7) [28](1.4)
[10] [29]

 (0.4) [29]
[8]  (0.1) [34]

( ) 

 

48
 

 
16.1 

([2]
)

[20]([8] [31] [13] )(27.1) [28](4.6)
(3.1) [22](3.1) [21](2.6)

[33]([21]  [23] ) (2.1) 

 
22.4 

([2]
)

[20]([8] [31] ) (26.7) [28](8.3)
(4.4) [22](2.9) [21](1.5)

[33]( [21] [23] )(1.4) 

 

 1.9 
[20](3.9) [8](2.9) [32](2.8)

([1] )(1.6) [28](1.5) [16](0.9) [2](0.6)
[24](0.3) [30](0.3) [22](0.3) [10](0.2) 

 1.3 
[8](4.6) [20](2.8) [32](2.1) [28](1.2) [16](0.8)

([1] )(0.8) [10](0.3)
[24](0.3) [2](0.3) [30](0.1) [22](0.1) 

 

30 

 

 
25.6 

([2]
)

[20]([8] [22] [31] )(25.3) [28](6.1)
(3.4) [21](2.5) [33]([21]

[23] )(2.0) [22](1.6) 

 
30.0 

([2]
)

[20]([8] [22] [31] )(24.1) [28](11.3)
(2.4) [21](2.1) [22](1.8)

[33]([21] [23] )( 1.1) 

 

 0.8 
[20](4.2) [8](2.3) [32](1.3) [28](1.3)

([1] )(0.8) [2](0.8)
[24](0.7) [16](0.7) [30](0.5) [22](0.4) [10](0.3)

 0.9 
[20](3.1) [8](2.7) [32](1.2) [28](0.9)

([1] )(0.8) [2](0.7)
[16](0.5) [24](0.4) [30](0.4) [22](0.3) [10](0.2)

 
a)  

   

  56.2 [28](5.32) 
 63.6 [28](9.82) 

  3.18 a)(0.24) [28](0.23) [20](0.19) 
 4.86 a) (0.41) [28](0.38) [20](0.27) 

  0.45 a) (0.12) [28](0.12) [20](0.09) 
 0.53 [28](0.11) a) (0.06) [20](0.04) 

a)  
 

Wistar 5  [cyc-14C]
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[cyc-14C]  [per-14C]
Wistar 5

14 [cyc-14C]

 
120 5  

24 68.3 79.3%TAR 49.4
63.2%TAR

120 90.8 99.9%TAR 5  

 
 [cyc-14C]  [per-14C]

 
    

  

 
(mg/kg

) 
30 30 300 30 30 300 

             
 78.4 77.8 79.3 81.8 67.1 73.9 75.9 79.1 74.0 76.7 75.1 77.1
 19.5 18.7 19.2 16.8 23.7 19.2 18.8 16.1 20.8 18.8 24.8 20.2

 0.89 1.40 0.71 0.76 0.53 0.85 0.65 0.98 - - 0.83 1.38

 0.73 0.63 1.13 1.61 2.36 1.44 0.85 0.75 0.91 0.68 0.69 0.74

 99.7 98.7 100 101 93.7 95.4 96.2 97.0 95.7 96.2 101 99.5
-  

Wistar 4 [cyc-14C]

 

48 37.1%TAR 55.4%TAR
56.0%TAR 35.6%TAR

2 3 5 6  
 

3 [cyc-14C] [cyc-13C]
0.3 mg/kg /

5 7.4 7.6 mg/kg /
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7
23 3.6 3.8

 
9.8

10.5  
0.608

25.5 g/g
0.5%TAR  

[34]
[20] [32] 19.5%TRR 0.110 g/g [34]

16.5%TRR 1.80 g/g
10.0%TRR 1.31 g/g 10%TRR

10%TRR  
10.6%TRR

0.012 g/g [1] 14.8%TRR 0.017 g/g [34] 11.4%TRR 0.013 
g/g  

60.8 76.5%TAR 14.1 15.8%TAR
0.142 0.247%TAR 5

7  
 

5 15 14C- 10.5 
mg/kg / 8 210 mg/kg

/ 5
 

Tmax 0.307  Cmax 1.51 
mg/mL  

82.4 93.7%TAR 0.5
0.57%TAR 0.04 0.09%TAR 0.05 0.08%TAR

0.35 0.43%TAR
6.6%TAR

 

10%TRR
[2] 22.1%TRR 0.20 g/g [5] 17.4%TRR 0.86 g/g

[21] 11.4%TRR 1.33 g/g [23] 10.9%TRR 0.02 g/g
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[28] 12.0%TRR 0.47 g/g 5 7  
 

Wistar 5 14C- [13] 30 mg/kg
300 mg/kg

 
14C- [13] 6  

0.5 2.0 Cmax

3.0 4.2 5 8  
 

 30 mg/kg  300 mg/kg  
     

Tmax (hr) 2.0 0.5 1.0 1.0 
Cmax ( g/g) 30.5 37.4 450 536 

T1/2(hr) 4.2 3.8 3.1 3.0 
AUC (hr g/g) 314 229 5,270 4,820 

 

Wistar 3 14C- [13]

120
 

7  

Tmax

 

0.5 1  
120

0.1%TAR
5  
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(mg/kg 

)  Tmax a) b) 

 

30 

 
(583) (117) (83.8)

(31.5) (27.1)
(22.7) (21.5) (20.0) 

(7.65) (5.92) (4.00)  

 

(417) (159) (44.1)
(41.2) (32.3) (31.2)
(25.0) (22.9) /

(22.1) (21.4) 

(16.0) (6.38) (6.04)
(3.24) (2.88) (2.72)
(2.31) / (2.08)

(2.05) 

300 

 (4,130) (336) (271)
(241) (236) 

(20.9) (13.6) (10.0) 

 

(2,650) (903) (334)
(320) (282) (234)

(232) (221) /
(210) 

(19.3) (14.8) (14.0)
(13.9) / (11.5) 

a) 0.5 1.0  
b) 9.5 8 12 9  
 

10
 

8
9  

[13]
[27] [41] [42] [14] [27]  [49]/[47]

[45] [46]/[48] [27] [14] [27]
 

 
 

 

 
(mg/kg

)  

 
 

(hr)  [13]  

30  0-24  
48.4 

([27] [15]
) 

[42](7.0) [27] (3.0) [41](2.6) [14](2.5) [45](0.9)
[38](0.7) [39](0.7) [43]([44] )(0.2) [40](0.2)

 55.7 [42](6.1) [27](3.3) [41](2.7) [14](2.0) [45](0.9)
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([27] [15]

) 
[40](0.4) 

 12-24 

 0.4 [14](0.1) [27]([13] )(0.1) [42](0.1) [49]([47]
)(0.1) 

 1.0 
[27]([13] )(0.4) [14](0.3) [42](0.2)
[37](0.1) [38](0.1) [40](0.1) [41](0.1) [44](0.1)
[49]([47] )(0.1) [50](0.1) 

 

30 

 0-48 

 
44.9 

([27] [15]
) 

[42](8.7) [27](3.4) [14](3.3) [41](2.2) [39](1.4)
[45](0.9) [38](0.1) 

 
46.1 

([27] [15]
) 

[42](10.2) [27](3.3) [14](2.9) [41](2.2) [39](1.4)
[45](0.9) [38](0.1) 

 0-24 

 7.1 
[49]([47] ) (1.1) [14](0.9) [27](0.8)
[37](0.5) [42](0.4) [44](0.4) [38](0.2) [40](0.2)
[48](0.2) [50](0.2) [41](0.1) 

 6.2 
[49]([47] ) (0.7) [27](0.7) [14](0.5)
[37](0.3) [42](0.3) [44](0.3) [40](0.2) [48](0.2)
[50](0.2) [41](0.1) [38](0.1) 

 

0-48  3.1([49]
) 

[45](1.6) [46]([48] )(1.1) [27](0.8)
[51](0.5) [14](0.4) [53](0.4) [54](0.4) [37](0.3)
[55](0.3) [42](0.3) [56](0.2) [38](0.2) [15](0.2)
[48](0.2) [50](0.2) [52](0.1) [17] (0.1) 

0-36  4.5([49]
) 

[45](1.3) [46]([48] ) (0.7) [54](0.6)
[53](0.5) [14](0.2) [27](0.4) [38](0.3) [42](0.3)
[15](0.2) [51](0.2) [56](0.2) [48](0.1) [17] (0.1)
[55](0.1) 

300 

 0-48 

 
56.9 

([27] [15]
)  

[27](4.5) [42](4.5) [14](3.1) [41](1.7) [45](1.0)
[43]([44] ) (0.9)  

 
57.7 

([27] [15]
) 

[42](5.1) [27](3.9) [14](3.3) [41](2.1) [45](0.9)
[39](0.5) [50](0.5) 

 0-24 

 4.2 
[49]([47] ) (0.7) [14](0.5) [27](0.5)
[37](0.4) [44](0.4) [42](0.3) [48](0.2) [40](0.2)
[41](0.2) [50](0.2) [38](0.1) 

 4.3 
[27](0.5) [49]([47] ) (0.5) [14](0.4)
[37](0.4) [42](0.3) [44](0.3) [48](0.2) [50](0.2)
[40](0.2) [38](0.1) [41](0.1) 

 

0-45  6.8 
([49] )

[45](2.1) [46]([48] ) (0.8) [14](0.7)
[27](0.7) [15](0.5) [53](0.5) [37](0.4) [51](0.4)
[38](0.2) [42](0.2) [50](0.2) [56](0.2) [54](0.2)
[52](0.1) [48](0.1) [17] (0.1) [55](0.1) 

0-39  8.0 
([49] )

[45](1.2) [14](0.8) [27](0.6) [53](0.6) [46]([48]
) (0.6) [15](0.4) [54](0.4) [51](0.3)

[42](0.2) [56](0.2) [50](0.2) [37](0.1) [38](0.1)
[48](0.1) [52](0.1) [55](0.1) 
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a) 0-24 
 40.6 [42](4.3) [27](2.9) [14](2.1) [45](0.7) [39](0.6)

[41](0.5) [50](0.1) 

 48.4 [42](4.2) [14](1.9) [27](1.7) [41](0.8) [39](0.7)
[45](0.5) [50](0.2) 

a) 0-48 

 8.7 
[49](1.7) [27](1.5) [14](1.1) [41](0.7) [42](0.6)
[48]([44] )(0.5) [50](0.5) [37](0.3)
[38](0.2) [40](0.2) 

 6.5 
[49](1.2) [27](0.9) [14](0.7) [48] ([44] ) 
(0.6) [41](0.5) [42](0.5) [50](0.3) [37](0.2)
[38](0.1) [40](0.1) 

 

30 

 0-48 

 
51.0 

([27] [15]
) 

[42](6.7) [27](3.4) [41](2.9) [14](2.2) [39](1.2)
[43]([44] ) (0.7) [45](0.7) [38](0.2) 

 
58.8 

([27] [15]
) 

[41](2.5) [27](2.4) [42](2.4) [14](2.1) [43]([44]
) (2.0) [45](1.2) [39](0.6) 

 0-24 
 3.1 [27](0.4) [49]([47] ) (0.3) [14](0.2)

[42](0.2) [41](0.1) [37](0.1) [40](0.1) [50](0.1)

 3.2 [27](0.3) [49]([47] ) (0.3) [14](0.1)
[37](0.1) [40](0.1) [42](0.1) 

a)  
 

 
(mg/kg

)  

 
 

(hr) 
 [13]  

30 

 
19  5.75 [27](0.04) 
12  8.85 [27](0.56) 

 

0.5 9.5  1.76 [14](0.15) [27](0.08) [42](0.06) [41](0.05)
[45](0.04) [43](0.03) 

0.5 5  2.19 [14](0.19) [27](0.10) [42](0.07) [45](0.06)
[43](0.05) [41](0.04) 

 
0.5 9.5  0.37 [14](0.02) [27](0.02) [41](0.01) [42](0.01)
0.5 5  0.51 [14](0.02) [27](0.02) [42](0.02) [41](0.01)

300 

 
22  28.3 [27](0.24) 
17  117  

 

1 12  1.33 [14](0.13) [27](0.06) [42](0.05) [45](0.04)
[41](0.02) 

1 9  1.77 [14](0.13) [27](0.12) [41](0.06) [42](0.06)
[45](0.06) [43](0.05) 

 
1 12  0.27 [14](0.01) [27](0.01) [42](0.01) 
1 9  0.29 [14](0.02) [27](0.01) [42](0.01) 

 
 

[13]
5 6  
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Wistar 4 5 14C- [13]
14

14C- [13]
 

120 10
24 62.6 71.0%TAR

120 92.8
98.2%TAR 5 6  

 
    

 
(mg/kg ) 30 30 300 30 

         
 80.8 82.4 66.1 68.1 74.0 76.3 70.6 72.8 
 10.3 10.4 29.2 26.6 18.8 17.7 22.4 25.4 

 0.86 1.41 1.10 1.48 1.33 1.61 0.97 1.47 
 0.55 0.65 0.33 0.31 0.23 0.26 0.34 0.29 

 93.3 96.0 96.8 96.5 94.4 95.9 94.3 100 

Wistar 4 14C-
[13]  

48 20.1%TAR
21.5%TAR 26.3%TAR 21.5%TAR

5  
 

1 14C- [13]
0.3 mg/kg / 6
8 mg/kg / 7

23
3  

1
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0.330 g/g 0.175 g/g 24
[13] 0.006 0.019 g/g  

1%TAR  
[13]

36.0%TRR 0.003 g/g 12.7%TRR 0.004 g/g 33.4%TRR
0.014 g/g 10%TRR [41]
21.0%TRR 0.002 g/g [14] 15.3%TRR 0.001 g/g [14]
11.3%TRR 0.005 g/g [13]

10%TRR  
55.8 63.5%TAR 26.3 18.0%TAR

0.09 0.10%TAR 5 6 7  
 

5 15 14C- [13] 10.5 mg/kg
/ 8 238 mg/kg
/ 5

 
Tmax Cmax 1.22

0.629 mg/mL  
0.75 0.8%TAR

0.05 0.07%TAR 0.10%TAR
0.62 0.72%TAR 14.2%TAR

 

[13]
10%TRR [14] [15] [27]

[13] 85.5%TRR
10%TRR 5  

 

L2333 [cyc-14C] 100 g ai/ha 300 g 
ai/ha 51 0 4 7 15 30

60
 

11 12
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10%TRR [13] 14.8%TRR 0.07 

mg/kg 16.1%TRR 0.258 mg/kg [16] 18.3 %TRR 0.08 mg/kg
10%TRR

[16] 13.7 32.9%TRR 5 7  

  
  

100 g ai/ha  300 g ai/ha  
 

(mg/kg) %TAR (mg/kg) %TAR 

 
7 

 
2.17 5.13 4.48 4.02 

15 1.55 4.39 6.34 5.16 
30 1.05 3.23 3.54 3.58 

 60 

 6.20 29.6 35.2 45.4 
 0.124 1.61 0.475 1.81 
 0.535 1.43 1.57 1.37 

 0.441 2.07 1.62 2.36 
 0.0372 0.09 0.0691 0.04 

   mg/kg  

(%TRR)  
 

(%TRR)  
 

100 g 
ai /ha 

7
 

 

1.97 39.8 

[16](13.7) [1](2.47) [8](2.46)
[2](2.20) [25](1.34) [5](1.30)
[34](1.23) [10](0.25)
[17](0.11) 

0.2 

15
 1.39 32.3 

[16](15.5) [8](3.2) [5](2.39)
[2](2.30) [1](1.71) [34](1.4)
[25](1.15) [10](0.96)
[17](0.17) 

0.5 

30
 0.99 19.6 

[16](25.1) [2](5.61) [8](3.13)
[5](2.25) [34](1.64)
[10](1.45) [17](0.28) 

0.5 

60
 

 5.55 15.0 
[16](32.9) [2](4.38) [1](2.11)
[5](1.65) [10](0.7) [8](0.59)
[34](0.27) [25](0.11) 

0.4  

 0.43 ND [16](18.3) [13](14.8)
[8](7.25) [5](4.06) [17](0.86) 0 

 0.11 3.38 
[16](30.5) [25](1.92)
[5](1.87) [1](0.93) [8](0.69)
[10](0.55) [17](0.32) 

1.0 

 0.45 1.31 [16](23.0) [8](3.91) 0.3 
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[25](1.89) [5](1.37)
[10](0.65) [1](0.39) [17](0.25) 

300 g 
ai /ha 

7
 

 

4.42 42.0 
[16](15.2) [8](3.68) [1](2.59
[2](2.5) [5](1.33) [25](1.11)
[34](0.98) [10](0.2) [17](0.12) 

4.8 

15
 5.96 29.7 

[16](19.3) [8](3.12)  [2](3.04)  
[25](2.89) [1] (2.58) [5](2.08)
[34](0.88) [10](0.55)   
[13](0.44) [17](0.07) 

6.9 

30
 3.21 25.8 

[16](24.8) [8](3.91)  [2](3.07)  
[1] (1.56)  [34](0.7)
[10](0.69)  [17](0.11)  
[25](0.02)  

8.8 

60
 

 32.4 14.1 

[16](23.1).[5](4.4) [25](3.81)
[1](3.2) [2](2.53) [8](1.03)
[10](0.89) [17](0.84)
[34](0.57) 

6.1 

 1.48 7.85 

[13](16.1) [16](8.75)
[5](6.05) [8](5.88) [17](3.93)
[1](0.91) [10](0.72)
[2](0.52) [34](0.09) 

4.8 

 0.42 9.23 
[16](26.0) [8](2.14)
[25](1.74) [5](1.49)
[10](1.33) [1](0.8) 

12.4 

 1.38 3.49 
[16](24.0) [8](4.41) [1](1.47)
[2](1.06) [10] (0.43)
[25](0.23) [17](0.21) 

12.7 

ND  
[16] [17] [25] [18] [19] [26]  

 

L2333 [per-14C] 100 g ai/ha 300 g 
ai/ha 60 0 4 30

64 60
 

13 14
 

10%TRR [13] 17.6%TRR 0.257 
mg/kg 21.0%TRR 0.098 mg/kg [8] 15.0%TRR 0.069 mg/kg

16.0%TRR 0.233 mg/kg [16] 11.0 %TRR 0.162 mg/kg
11.9%TRR 0.057 mg/kg
10%TRR [16] 25.1 37.7%TRR

5 6 7  
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   (mg/kg) 

100 g ai/ha  300 g ai/ha  
 0  2.53 4.60 

 30 0.76 2.16 

 64/60a) 

 5.28 20.8 
 0.738 3.03 

 0.291 1.32 
 0.029 0.031 

a) 100 g ai/ha 64 300 g ai/ha 60  

 
  mg/kg  

(%TRR)  
 

(%TRR)  
 

100 g 
ai /ha 

30
  0.5 11.4 

[16](26.4) [25](3.9)  [8](2.2)
[1](1.2) [13](1.0) [10](1.0)
[5](0.5) [17](0.2) 

6.4 

64
 

 0.43 4.5 
[13](21.0) [8](15.0)
[16](11.9) [5](7.7) [1](2.8)
[17](0.8) [10](0.2) 

2.0 

 3.14 7.0 
[16](37.7) [25](4.0) [2](2.3)
[1](1.9) [5](1.2) [34](1.0)
[8](0.6) [10](0.4) [17](0.3) 

10.3 

 0.65  1.7 
[16](28.3) [8](5.5) [25](5.3)  
[1](1.7) [5](1.1) [13](1.1) 
[10](0.9) [17](0.2) 

9.8 

300 g 
ai /ha 

30
  2.38 16.4 

[16](25.1) [25](3.8) [8](2.8)
[1](1.9 [2](1.9) [5](1.8)  
[13](1.3)  [17](0.6) [34](0.60)
[10](0.3) 

6.7 

60
 

 1.37 7.5 
[13](17.6) [8](16.0) [16](11.0)
[5](6.90)  [1](1.6) [25](1.4)
[17](1.0) [10](0.7) 

2.3 

 13.6  9.4  
[16](26.9)  [25](3.7) [2](1.8)
[1](1.7) [5](0.9) [8](0.6)
[10](0.5) [17](0.20) 

10.9 

 2.05 2.0 
[16](26.7) [8](5.80) [25](4.5) 
[13](1.70) [17](1.60) [1]
(1.4) [5](0.90)  [10](0.80) 

10.6 

[16] [17] [25] [18] [19] [26]  
 

Westar  [cyc-14C] 100 g ai/ha 300 
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g ai/ha 45 61
67

 
15 16

 
10%TRR [13]

36.8%TRR 0.106 mg/kg 38.0%TRR 0.420mg/kg 100 g 
ai/ha [14] 10.8%TRR 0.031 mg/kg 300 g ai/ha

[16] 12.4%TRR 0.137 mg/kg

[16] 10%TRR 5 7  

  
  

100 g ai/ha  300 g ai/ha  
 

(mg/kg) %TAR (mg/kg) %TAR 

 0  5.00 2.21 7.46 1.82 

 61/67 a)
 0.236 3.54 1.63 2.64 

 0.366 3.61 7.86  12.4 
 0.287 1.33 1.11 0.54 

 
a) 100 g ai/ha 61 300 g ai/ha 67  

 

  
 mg/kg  

 (%TRR)  
 

(%TRR) 

100 g 
ai /ha 

61
 

 <0.256 2.1 
[16](11.2) [27](<6.9) [10](6.6)
[8](<5.7) [9](4.0) [13](3.2)
[12](2.1) [1](1.8) [2](1.1) 

13.6 

 0.31 ND [13](36.8) [14](10.8) [16](8.4)
[27](5.5) 15.6 

300 g 
ai/ha 

0
  

6.95 82.9 
ND 

1.0 

67
 

 1.54 2.1 

[16](10.2) [10](6.7) [9](4.2)
[27](<4.2) [8](<3.8) [11](3.2)
[2](3.1) [12](2.2) [1](1.8)
[13](1.6) 

15.3 

 1.10 ND [13](38.0) [16](12.4) [14](7.8)
[27](5.8) 13.4 

ND  
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Kawetina  [cyc-14C] 50 g ai/ha
200 g ai/ha 52 4 0 6

45 124 123
 

200 g ai/ha 17 200 g ai/ha
18  

45
[1] [16] 3.8%TRR 4.0%TRR
25 0.005 mg/kg

5  
 

 ( )   (mg/kg) %TAR 

 45  0.269 0.359 0.95 1.27 
45  0.231 0.25 

 123  0.054 0.079 1.11 1.62 
 0.044 0.068 0.92 1.43 

 

 
  (mg/kg) 

%TRR   
 

(%TRR) 

 
 

(%TRR)  [1] [16] 

45  0.216 ND 3.8 4.0 44.6 25.3 

123  0.066 ND ND  41.3 36.4 
 0.046 ND ND  40.9 31.9 

ND  
 

 
N-O

 
 

 [cyc-14C] 0.5 mg/kg
20 1 104

 
19  
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14CO2 14CO2

 
14CO2 104 66.6%TAR 14CO2

0 93.2%TAR
104 0.3%TAR [1] [2] 3.0%TAR

1.6%TAR  
5.2 5  

 

 [cyc-14C]   
 0  7  30  104  

 

 93.2 31.0 2.2 0.3 
[1] 2.2 2.0 2.0 1.4 
[2] ND 1.6 0.4 0.4 
[4] ND 1.2 0.2 ND 

[20] ND 0.6 0.6 0.2 
[16] ND 0.4 ND ND 

14CO2  23.0 56.4 66.6 
 2.0 27.7 35.6 24.8 

ND  
 

[cyc-14C] [per-14C]
0.5 mg/kg 20 1 361 360

 
20  

[cyc-14C] [per-14C]
1
14CO2

14CO2 361 360 58.4
65.0% 40 50% NaOH

70 80%  

[1] [2] 2.8%TAR 9.2%TAR  
 [cyc-14C] [per-14C]

5.3 8.5 5  
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 [cyc-14C]   [per-14C]  
 

 0  7  92  361 0  7  91  360

 

 94.7 20.9 0.20 ND 95.6 42.0 0.60 ND 

[1] 0.80 1.60 1.80 1.40 0.80 1.60 2.40 1.60 
[2] ND 3.50 3.80 0.60 ND 4.00 7.40 4.40 
[4] ND 1.40 ND ND ND 0.60 0.40 ND 
[8]     ND 1.20 ND ND 
[16] 0.60 0.80 ND ND 0.40 0.40 ND ND 

[32]/[34]     1.60 ND ND ND 
[36]     0.40 0.20 ND ND 

14CO2 ND 30.3 59.7 65.0  14.1 50.9 58.4 
 0.60 19.3 21.4 17.3 0.40 16.1 22.1 20.3 

ND  
 

[cyc-14C] 4

 
Freundlich KFads 0.73 3.65
KFadsoc 33 358 5  
 

[cyc-14C] 5

 
Freundlich KFads 0.011 1.47

KFadsoc 3.7 77.2 KFdes 1.00 3.19
5         

 

[per-14C] 4
/

 
Freundlich KFads 0.010 0.469

KFadsoc 0.3 26.7 KFdes 0.070 0.161
5     
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[cyc-14C] 0.5 mg/kg
25 cm 48 200 

mm
 

70%TRR

30 40%TRR
9.0 9.7%TRR 4.3

4.7% 7
5  

 

pH 4.0 5.0 7.0 8.8 [cyc-14C]
10 mg/L 22 35 45

33  
21  

[cyc-14C] pH  
[2] 84.4%TAR pH 5.0 45 8

[5] [6] [7] [16] [25] [35]
5  

 

pH 22 C 25 C  35 C 45 C 
4.0 6.6 4.8 1.7 0.4 
5.0 24.4 16.3 4.6 1.1 
7.0 436 293 82.2 30.8 
8.8 1,780 843 86.7 22.7 
Arrhenius  

 

pH 7.9
10 mg/L 25 1 4 800 
W/m2 300 800 nm  

0.6 1.8
pH pH 4.7 pH 7.8
5  
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pH 8.98 pH 7.34 [cyc-14C]
10.3 mg/mL 24.5 24.9 120

702 W/m2 290 nm
 

22  

4.2 4.5 35 29.7 31.7
120

98.4%TAR 5,000
[2] 1.5%TAR  

[1] [2] [4]
[5] [16]

5  
 

  
hr   

 
 

[16] [1] [2] [4] [5] UKs  

 

0 101 ND ND ND ND ND ND 101 
2 77.0 ND 11.6 8.7 2.7 ND ND 100 
7 37.7 0.8 29.4 23.0 6.2 1.1 0.6 98.8 
24 2.0 3.6 45.5 33.7 10.5 2.2 2.7 100 
48 ND 7.5 43.7 30.6 6.4 3.8 7.9 99.9 

103 ND 17.5 36.3 22.2 3.2 4.7 15.5 99.4 
120 ND 21.4 36.1 18.0 2.7 3.2 17.6 98.9 

 

0 101 ND ND ND ND ND ND 101 
2 75.0 ND 13.2 8.9 2.4 ND ND 99.5 
7 35.2 0.9 33.0 22.4 5.8 1.0 0.7 98.9 
24 2.4 2.1 50.1 31.4 8.6 2.7 2.7 100 
48 ND 4.1 51.0 29.3 6.1 4.4 4.8 99.9 

103 ND 8.3 49.4 21.0 2.8 7.4 10.7 99.5 
120 ND 9.5 49.3 18.8 2.3 8.2 11.8 99.8 

8 UK-1 UK-8 120 UK-1 4.9 %TAR  
ND  

 

[1] [2] [16]
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23 5  
 

 a)  
 

 
+ [1] + [2] + [16] 

 
0.1

mg/kg 
2 3 3 4 

 3 3 4 

 
100 g ai /ha

1  
3 4 3 4 

 1 1 
a 10%   

 

[13] [16]
 

14 0.11 
mg/kg [16] 69

0.24 mg/kg [13] 69
0.23 mg/kg 5  

 

0 100 300 mg/ / 3 1,000 
mg/ / 5 [13] 28

30 0 100 300 1,000 mg/ / 1 2
0 100 300 mg/ / 1 1,000 mg/ /

1 2 7
[1] [2] [3] [4] [5] [6] [7]

[13] [14] [15] [13]
[20] [21] [22] [23] [20]

 
4  

[13]
5 0.026 g/g [20]

23 0.018 g/g
1,000 mg 28

0.060 g/g [13] 0.203 
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g/g [20] 0.067 g/g  
2 7
5 7  

Lohamann Brown 12 [13]
34 0 0.6 1.8 6.0 mg/ /

16 1 2 6
[13] [20]

 
5  

[13] 0.861 
g/g 0.212 g/g [20]

0.158 g/g  
1.65 g/g

[13] [20]
1.11 g/g 0.178 g/g  

[13]  
7

5 7  
 

24 5  
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  /
 

 
(mg/kg ) (mg/kg

) 

 
(mg/kg

) 

 

 

 
Irwin

 

ICR
  6 

0 500
1,000 2,000

( a) 
500 1,000 

1,000 mg/kg

2,000 mg/kg

 

ICR
 18 

0 500
1,000 2,000

( a) 
500 1,000 

1,000 mg/kg
 

 

 
Wistar

 6 
0 500

1,000 2,000
( a) 

2,000  
 

  4 

0 500
1,000 2,000
 (

a) 

1,000 2,000 

2,000 mg/kg

 

 

 Wistar
 6 

0 500
1,000 2,000

( b) 
2,000  

 

  

ICR
 8 

0 500
1,000 2,000

( b) 
1,000 2,000 

2,000 mg/kg
 

 
 ICR

 8 
0 500

1,000 2,000
( b) 

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

 

 
  Wistar

 6 
0 500

1,000 2,000
( b) 

2,000  
 

a 0.5%CMC-Na b 0.5%CMC  
 

 

25 5  
 



35 
 

 

 

LD50 mg/kg  

   

 

Wistar  
5  5,000 5,000 

2,000 mg/kg

 
5,000 mg/kg

( ) 
5,000 mg/kg  

ICR  
5  >5,000 >5,000 

2,000 mg/kg

5,000 mg/kg

5,000 mg/kg

 
Wistar  

5  >2,000 >2,000 

 
Wistar  

5  
LC50 mg/m3  

>5,100 >5,100 
 

[1] [2] [5] [8] [13] [16] [17] [25] [27]

26 5  
 

  
LD50 mg/kg

   

 
[1] 

SD  
5  

1,920 1,410  
2,000 mg/kg  

 
[2] 968 769 

 
1,750 mg/kg 750
1,250 mg/kg  

1,000 mg/kg  
750 mg/kg  

 50~100 50~100 
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[5] 
 

100 mg/kg  
50 mg/kg  

 
[8] >2,000 >2,000 1  

 

[13] 

Wistar 
 

5  
>5,000 >5,000  

 

[16] 

SD  
5  

>2,000 >2,000  
 

[17] >2,000 >2,000  

[25] >2,000 >2,000  
 

2,000 mg/kg  

[27] >2,000 >2,000

 1,230 813
1,000 mg/kg  

 5,000 5,000  
5,000 mg/kg  

 

 97 149 

80 mg/kg  
150 mg/kg  

 932 813 

1,000 mg/kg
 

Wistar 10 0 500 1,000
2,000 mg/kg  

500 mg/kg

2,000 mg/kg 500 mg/kg
5 6 8  
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Vienna
24

48
10 24  

Hartley Maximization
5 8  

 

Wistar 10 0 300 3,000
5,000 ppm 27 90

 
 

 300  ppm 3,000 ppm 5,000 ppm 
 

mg/kg /  
 22.0 223 383 
 26.0 257 440 

 
28  

3,000 ppm
T.Chol 300 ppm 22.0 

mg/kg / 26.0 mg/kg / 5 6  
 

   
5,000 ppm TG  

 
( 6 )

( 6~7 ) 
TP Alb  

3,000 ppm  
( 5~7 ) 

Glob Alb TP  
 

T.Chol  
 

300 ppm    
 

a 3,000 ppm 5 5,000 ppm 1  
 

C57BL/6 10 0 300 1,200
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5,000 ppm 29 90
 

 300 ppm 1,200 ppm 5,000 ppm 
 

mg/kg /  
 82.0 310 1,480 
 107 424 1,910 

 
30  

1,200 ppm
300 ppm 82.0 mg/kg / 107 mg/kg

/ 5 8  
 

   
5,000 ppm ( 7 ) 

 
2  

 

( 2  
TG  

 
 

1,200  ppm  
 

PLT  
 

300 ppm    
1,200 ppm  

6 0 400 2,000
10,000 ppm 31  90

 
 

 400 ppm 2,000 ppm 10,000 ppm 
 

mg/kg /  
 12.9 63.3 325 
 14.3 68.0 358 

 
32  

2,000 ppm

400 ppm 12.9 mg/kg / 14.3 mg/kg /

                                            
2  
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5 8  
 

 

   
10,000 ppm RBC Hb Ht  

PLT WBC  
PT  
ALT ALP  

Glu Alb  
Glob T.Chol Mg  

 
 

 

/

( 4 5 )
 

RBC Hb Ht  
APTT  
ALT AST ALP  

Glu Alb  
TP Glob TG T.Chol

 

 

2,000 ppm  APTT  
TG  

 

WBC  
 

 
/

400 ppm   
 

2,000 ppm  
 

Wistar 10 [13] 0 300 3,000
5,000 ppm 33  90

 
 

 300 ppm 3,000 ppm 5,000 ppm 
 

mg/kg /  
 19 196 322 
 23 228 388 
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5,000 ppm 322 mg/kg
/ 388 mg/kg / 5 6 8  

 

Wistar 10 0 400 1,500
6,000 ppm 34 90

 

 
 400 ppm 1,500 ppm 6,000 ppm 
 

mg/kg /  
 28 103 428 
 33 124 513 

 
6,000 ppm 1

2 2
1,500 ppm 1,500 ppm 6,000 ppm

1 1,500 ppm 103 mg/kg
/ 400 ppm 33 mg/kg /

5 6 8  
 

Wistar 5 0 50 200 1,000 
mg/kg / CMC  28

 
0 7  1,000 mg/kg /

EPA

1,000 mg/kg / 6 8  
 

6 0 100 400 2,000 
ppm 35  1
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 100 ppm 400 ppm 2,000 ppm 
 

mg/kg /  
 3.0 11.5 56.0 
 3.1 12.5 60.6 

 
36  

2,000 ppm
400 ppm 11.5 mg/kg

/ 12.5 mg/kg / 5 6  

   
2,000 ppm 
 

T.Chol  
T.Bil  

 
 

400 ppm    
 

1
 

6 0 8,000 ppm
248 mg/kg / 265 mg/kg /  1

 
37 5 6 8  

 
 
 
 
 
 
 
 

                                            
3 1  
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8,000 ppm Hb Ht  

PLT  
AST ALP ALT  

Glu  
TP Glob TG T.Chol

T.Bil  

 

 
 

 

 

/  
 

 
 

RBC Hb Ht  
PLT  
ALP  
ALT  

Glu  
Glob TG T.Chol

T.Bil  

 
 

 

/  
 

 
 

 
 

Wistar 20 0 100 600 3,000
4,000  ppm 38 2

 
 

 100 ppm 600 ppm 3,000 /4,000 ppm 
 

mg/kg /  
 5 29 154 
 6 38 273 

 
39  

 
600 ppm

100 ppm 5 mg/kg / 6 mg/kg
/ 5 6 8  
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3,000/4,000 ppm ( 1 )

( 2 ) 
TP Alb T.Chol(6 )

Mg  
AST  
TG  

(1 )  

 

( 1 )
( 1 ) 

Mg Glob(6 )  
ALT  

600 ppm   TP Alb T.Chol(12
)  

TG  
 

100 ppm   
 

 

Wistar 50 0 100 600 3,000
4,000 ppm 40 2

 
 

 100 ppm 600 ppm 3,000 /4,000 ppm 
 

mg/kg /  
 5 30 155 
 6 38 272 

 
41

42  
4,000 ppm

 
600 ppm

100 ppm 5 mg/kg / 6 mg/kg
/ 5 6 8  
 
 
 
 
 
 

 



44 
 

   
3,000/4,000 ppm ( 1 )

( 1 ) 
( 1 )
( 2 ) 

 

600 ppm   a) 
100 ppm   

  
600 ppm  

a)  600 ppm  
 

   
ppm  0 100 600 3,000 0 100 600 4,000 

 2/50 3/50 6/50 3/50 1/50 1/50 2/50 4/50 
 3/50 4/50 4/50 5/50 0/50 0/50 0/50 3/50 

 5/50 7/50 10/50 8/50 1/50 1/50 2/50 7*/50 
* p 0.05 (Fisher ) 
 

C57BL/6 50 0 200 1,800
5,000 ppm 43 18

 
 

 200 ppm 1,800 ppm 5,000 ppm 

mg/kg /  
 37 332 1,040 
 52 490 1,460 

 
44

45  
5,000 ppm

 
1,800 ppm

200 ppm 37 mg/kg
/ 52 mg/kg / 5 6 8  
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5,000 ppm ( 2 ) 

Neu  
Lym  

 
1,800 ppm  a 

 
(

) 
 

200 ppm   
 

a 1,800 ppm 2 5,000 ppm 1  
 

   

ppm  0 200 1,800 5,000 0 200 1,800 5,000 

 0/50 0/50 0/50 2/50 0/50 0/50 1/50 4/50 
 0/50 2/50 1/50 1/50 0/50 0/50 0/50 3/50 

 0/50 2/50 1/50 3/50 0/50 0/50 1/50 7*/50 
* p 0.01(Fisher ) 

 

Wistar 25 0 100 500 2,500 
ppm 46 2  

 

 100 ppm 500 ppm 2,500 ppm 

 
mg/kg /  

P   10.2 50.9 253 
 11.2 54.7 274 

F1   10.0 50.3 267 
 11.0 55.3 278 

 
47  

2,500 ppm
500 ppm P  50.9 

mg/kg / P 54.7 mg/kg / F1 50.3 mg/kg / F1

55.3 mg/kg /
5 6 8  
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 P F1 F1 F2 
    

 

2,500 ppm 
( 1

)
( 1

) 
Alb  

( 4
)

(
1 ) 
T.Chol  
TG  

 
Alb  

 
ALT  

500 ppm 
  

    

 

2,500 ppm   

500 ppm 
 

    

 
 

Wistar 25 6 15 0 40 120
360 mg/kg / CMC

 
48  

360 mg/kg /
 

120 360 mg/kg / 40 120 mg/kg
/ 40 mg/kg /

 
360 mg/kg / 120 

mg/kg /
120 mg/kg / 40 mg/kg /

5 6 8  
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360 mg/kg /

 
( 6 8 )

( 6 8 ) 
 

 
 

 
 
 

 

 

 
120 mg/kg /

 
120 mg/kg /  

 
 

 
40 mg/kg /   

 
 

 

40 mg/kg /

Wistar 25 6 15
0 10 20 40 mg/kg / CMC

 
40 mg/kg / 6 15

20 mg/kg /
40 mg/kg /

5 6  
 

Wistar 25 6 15
0 40 120 360 mg/kg / CMC

 
49  

360 mg/kg /
 

120 mg/kg /

40 mg/kg /
5 6  
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360 mg/kg /  ( 6 15 )

( 9~12 ) 
 

 
 

(

) 
120 mg/kg /

 
  

40 mg/kg /    
 

 

15 7 19 0 20
60 180 mg/kg / CMC

 
180 mg/kg /

60 mg/kg
/ 180 mg/kg /

5 6 8  
 

Wistar 25 6 15 [13] 0 20
40 120 360 mg/kg / CMC

 
360 mg/kg /

120 mg/kg /
5 6 8  

 

DNA
UDS CHO

CHL/IU CHO
 

50 DNA
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5  
 

   

DNA  (H17 M45 ) 
156 2,500 g/  
(+/-S9) (+S9)

 
 

(TA98 TA100 TA1535  
TA1537 ) 

20 5,000 g/
(+/-S9) 

4 2,500 g/  
 (+/-S9) 

 
 (WP2 A ) 

20 5,000 g/  
(+/-S9) 

UDS   0.1 50 g/mL 
5 100 g/mL 

 (CHO) 
( ) 

188 3,000 g/mL 
(+/-S9) 

 CHL/IU
39.1 5,000 g/mL 
(+/-S9) 

 (CHO) 
250 1,000 g/mL (+/-S9) 
 

 NMRI ( ) 
( 5 ) 

125 250 500 mg/kg  
( ) 

+/-S9  
 

[1] [2] [5] [25]
[8] [16] [17] [27]

[13]
UDS

51
 
[13] UDS

/ UDS  

UDS
5 6  

 
 
 

 



50 
 

     

[13] 

 
 

TA98 TA100 TA
1535  TA1537

20 5,000 g/  
(+/-S9)  

WP2 A
313 5,000 g/  
(+/-S9) 

UDS   600 3,600 g/mL 

UDS  Wistar
 

1,000 2,000 mg/kg  
  

 
NMRI

 
5

375 750 1,500 mg/kg
 

 
 

[1]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

[2]   
 

TA98 TA100 TA
1535  TA1537

WP2 A 156 5,000 g/  
(+/-S9) 

 

[5]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

 

[8]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

 

[16]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

 

[17]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

 

[25]   
 TA98 TA100 TA

1535  TA1537
 



51 
 

WP2 A

[27]   
 

TA98 TA100 TA
1535  TA1537

WP2 A

 

   
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

156 5,000 g/  
(+/-S9) 

 

   
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

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

 

 

  
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

39 5,000 g/  
(+/-S9) 

20 625 g/  
(TA1535 +/-S9) 

a)

 SD
5  

17.5 35 70 mg/kg  
  

 
 
 

TA98 TA100 TA
1535  TA1537

WP2 A

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

39 5,000 g/  
 (+/-S9) 

 

+/-S9  
a) TA100 TA1535 TA98  
 

90
5 0 1,000

10,000 ppm 0 34.4 326 mg/kg /
 90  

52  
1,000 ppm UDP-GT 10,000 ppm

UDP-GT
T4 f-T4

TSH  
90
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5  
 

  
10,000 ppm RBC Hb Ht  

MCHC PLT  
T.Chol TP Glob  

 
A/G  
ALT  
T4 f-T4 rT3  
TSH  

 
 

 
 

 
 

 
 

 
1,000 ppm   

UDP-GT ST  
 

MCF-7 E-Screen  
0.16 1,600 M 0.016 160 nM

MCF-7 1.00 1.11x104 cell/mL
 

5  
 

90 2
T.Bil Cre

Wistar 5 2
0 1,000 ppm 0 899 mg/kg / 0

870 mg/kg / 16 18
T.Bil Cre  

16 18 Cre
16 18 T.Bil 16
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Cre T.Bil
T.Bil HPLC

 
T.Bil

Cre
5  

 

Wistar 15 14
2,000 mg/kg

25 mg/kg
0.5%CMC 2

PB 500 ppm 8
 

HE GST-P
GST-P

GST-P

5 6  
 

Wistar 5 11 12 13
0 100 600 3,000 ppm 1 BrdU

S
 

53
 

DNA 1 6 4,000 ppm
600 ppm 1
600 3,000 ppm 100 ppm

5
6  
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(ppm) 

 
( ) 

 
( ) 

 
(mg/kg / ) 

  

100 

1  7 7 
2 6 8 

6  6 7 

13  6 7 
5 6 7 

600 

1  38 44 
2 40 47 

6  37 44 

13  34 43 
5 34 44 

3,000 

1  193 294 
2 191 312 

6  185 303 

13  174 284 
5 170 293 

 

Wistar 5 7 28
0 100 4,000 ppm 54

P450 APND UDP-GT EROD
PB 500 ppm 54  

 

  ppm   
mg/kg /  

7  100 11.2 
4,000 393 

PB 500 60.4 

28  100 10.4 
4,000 396 

PB 500 51.3 
 

7 28 4,000 ppm UDP-GT
EROD P450 100 

ppm
5  
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Wistar 15 DEN 
200 mg/kg 2

6 0 2,000 4,000 ppm
55 DEN 3

PB
500 ppm 55  
 

 ppm   
mg/kg /  

 2,000 187 
4,000 380 

PB 500 46 
 
2,000 ppm 4,000 ppm

 
2,000 4,000 ppm GST-P

GST-P
5 6  

 

Wistar 15 DEN
200 mg/kg 2

6 0 100 400 ppm
56 DEN 3

/
 

 

 ppm   
mg/kg /  

 100 9 
400 37 

 



56 
 

GST-P 100 400 ppm GST-P
5 6  

 

/

 
Wistar 15 DEN

100 mg/kg 2
6 0 4,000 ppm 352 mg/kg

/ DEN 3
PB 500 ppm

43 mg/kg /  
GST-P 4,000 ppm

GST-P
5  
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14C

120 69.5%
90.8 99.9%TAR

[20] [2] [21] [22] [28]
14C

[13] [13]
[14] [27] [41] [42] [45] [46] [49]  

14C
10%TRR [1]  [20] [34]

[2] [5] [21] [23]
[28]  

14C 10%TRR
[8] [13] [14] [16]  

[13] [16]
0.11 mg/kg

[16] 0.24 mg/kg
[13] 0.23 mg/kg  

[13] [20]

0.060 0.203 0.067 g/g 1.65 1.11 0.178 g/g
 

 

 

 
10%TRR

[8] [13] [14] [16]
[1] [2] [5] [20] [21] [23] [28] [34]

[5]
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[5]

[5]  
58

59  

2 5 mg/kg /
100 0.05 mg/kg / ADI

 

40 mg/kg /

ARfD 100
0.4 mg/kg

500 mg/kg 300
10 10 3

1.6 mg/kg ARfD  
 

ADI 0.05 mg/kg /  
  
ADI  

  
 2  

  
 5 mg/kg /  
 100 

  
ADI  

  
 2  

  
 5 mg/kg /  
 100 

 
ARfD 1  1.6 mg/kg  

  
ARfD   
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 500 mg/kg  
 300 

 
ARfD 2  0.4 mg/kg  

 

ARfD   
  

  
 40 mg/kg /  
 100 
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(mg/kg
/ ) 

1) 
(mg/kg / )

   
 

 
( ) 

90  
 

0 300
3,000
5,000 ppm 

22  
26 

 

 

 

 
  

 

 

22.0 
26.0 

 

 
T.Chol

  

22.0 
26.0 

 

 
0 22.0

223 383 
0 26.0

257 440 

90

 

0 400
1,500
6,000 ppm 

103 
124 

 
(

) 
 

103 
 
 
(

) 

103 
33 

 

 

 
 
(

) 

103 
33 

 

 

 
 
(

) 

0 28
103 428 

0 33
124 513 

2  

0 100
600
3,000/4,00
0 ppm 

29 
38 

 

  

5 
 
 

TG
 

5 
6 

 

 
 
 

5 
6 

 

 
TP.

 
(

)

0 5
29 154 

0 6
38 273 

2  

 

0 100
600
3,000/4,00
0 ppm 

5 
38 

 

 
 
(

) 

5 
 
 

 
 
(

) 

5 
6 

 

 
 
 
(

) 

5 
6 

 

 
 
(

)

0 5
30 155 

0 6
38 272 
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2  

 

0 100
500 2,500 
ppm 

 
50. 
55.0 

 
260 
276 

 
 

 
 

 
 
(

) 

 

8 
 

39 
 

Cre
 

 
 
(

) 

 
P 50.9 
P 54.7 
F1 50.3 
F1 55.3 
 

 
 
(

) 

 
P 50.9 
P 54.7 
F1 50.3 
F1 11.0 
 
(

) 

 

P 0
10.2 50.9
253 
P  0
11.2 54.7
274 
F1 0
10.0 50.3
267 
F1 0
11.0 55.3
278 

 

0 40 120
360 

120
40

 
 
 

 

 
(

) 

120 

40 
 

 

 
 
(

) 

120 
40 

 
 
 

 

( )
 

 
(

) 

120 
40 

 
 
 

 

( )  
 
(

) 

 

0 10 20
40 40

 
20 

40 

 

20 
40 

 

 

 
 
(

) 

40  
 
(

) 

 

0 40 120
360 

  
40 

 

 

120 
40 
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(

) 

 

 

 
90  

 

 

0 300
1,200
5,000
ppm 

 95 
 
 

 

82.0 
107 

 

 

82.0 
107 

 

  
0 82.0

310 1,480 
0 107

424 1,910 

18

 

0 200
1,800
5,000 ppm 

37 
- 

 

 
 
 
 
(

) 

45 
 
 

 
Lym

 
 
(

)

37 
52 

 

 
 
(

) 

37 
52 

 

 
 
 
(

) 

 
0 37

332 1,040 
0 52

490 1,460 

 

 
 

0 20 60
180 60 

180
 
(

) 

20 
 
(

) 

60 
180 

 

 

 
 
(

)

60 
180 

 

 

 

(
) 

90  
 

 

0 400
2,000
10,000 
ppm 

14.3 
 
 

 

12.9 
14.3 

 

 

12.9 
14.3 

 

 

 

12.9 
14.3 

 
PTT

 

 

0 12.9
63.3 325 

0 14.3
68.0 358 
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0 100
400 2,000 
ppm 

11.5 
12.5 

 

 

 

12 
 
 

 

11.5 
12.5 

 

 

11.5 
12.5 

 
TG  

 

0 3.0
11.5 56.0 

0 3.1
12.5 60.6 

ADI 
NOAEL 5.0
UF 100 
cRfD 0.05 

NOEL 5.0
SF 100 
ADI 0.05 

NOAEL 5.0 
SF 100 
ADI 0.05 

NOAEL 5.0 
SF 100 
ADI 0.05 

ADI    
 

 

ADI  SF  cRfD  UF  NOAEL  
NOEL /  

 
1)  

NOEL  
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(mg/kg ) 

1) 
(mg/kg ) 

 

 0 464 2,000 5,000 

464 
 
2,000 mg/kg

 
 

 0 500 1,000 2,000 
 

 
 

 

 
(Irwin

) 
0 500 1,000 2,000

500 
 

 

 
( ) 0 500 1,000 2,000

500 
 

 

ARfD 
LOAEL 500 
SF: 300 
ARfD 1.6 

ARfD   

ARfD SF LOAEL  
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(mg/kg / ) 

1) 
(mg/kg / ) 

 

 0 40 120 360 

40 
 

( )
 

 0 40 120 360 

120 
 

(
) 

ARfD 
NOAEL 40 
SF:100 
ARfD 0.4 

ARfD   

ARfD SF NOAEL  
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1 / /  
   

[1] 
DP-1 
620M14 
OM-1 

( )-3- -2-(1- )-5- -4-
-2- -1-  

[2] 
DP-2 
620M007 
OM-2 

( )-2- -6,7- -6- -4-
-4(5H)-  

 

[3] DP-3 ( )-( )-3- -2-(1- )-5-
-4- -2- -1-  

[4] DP-4 
620M006 

( )-3- -4,5,6,7- -6- -4-
-4-  

[5] 
DP-6 
620M040 
OCA 

( )-3- -2- -5- -4-
-2- -1-  

[6] 
 

DP-8 
OM-8 

( )- -(2- -4- -4- -6- -
-1- -1- )  

[7] DP-10 ( )-3- -5- -4- -2-
-1-  

[8] 
DD 
620M004 

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

-2- -1-  

[9] DD-1 
620M032 

( )-3- -5-(1,5- -3- )-2-(1-
) -2- -1-  

[10] 
DD-2 
620M050 
 

( )-6-(1,5- -3- )-2- -4,5,6,7-
-4-  

[11] DD-4 
620M016 

( )-6-(1,5- -3- )-3- -4,5,6,7-
-4-  

[12] DD-6 
620M041 

( )-3- -5-(1,5- -3- )-2-
-2- -1-  

[13] 

5-OH-DP 
620M038 
5OHM00 
Reg.#27552
2 

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

 

[14] 
5-OH-DP-1 
620M047 
5OHM01 

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

[15] 
5-OH-DP-6 
5OHM23 

3,5- -2- -5-( -2 - -4-
) -2-  

[16] GP 
620M034 

3- -4- -1,5-  

[17] OH-GP 
5OHM31 

3- -3- -4- - -1,5-  

[18] DMP 3- -4- -1,5-  

[19] OH-DMP 3- -3- -4- -1,5-
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[20] 
DL 
620M001 

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

-1-  

[21] DL-1 
620M031 

( )-3- -2-(1- )-5-(2-
-4- ) -2- -1-  

[22] DL-2 
620M009 

( )-2- -6-(2- -4- )-4,5,6,7-
-4-  

[23] DL-6 
620M044 

( )-3- -5-(2- -4- )-2-
-2- -1-  

[24] GL 
620M035 

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

[25] FP ( )-3-( -4- )-5-
-2-  

[26] FP-Me ( )-3-( -4- )-5-
-2-  

[27] 
6-OH-DP-2 
620M048 
5OHM02 

( )-2- -6- -4,5,6,7- -6-
-4- -4-  

[28] 
2-OH-P-DP 
620M002 

( )-( )-2-{1-[(2 )-3- 
] }-3- -5-(2-

-4- ) -2- -1-  

[29] 2-OH-P-DP
-1 

( )-3- -2-(1- )-5-(2-
-4- ) -2- -1-  

[30] 
2-OH-P-DP
-2 
620M018 

( )-2- -4,5,6,7- -6-(2-
-4- ) -4-  

[31] 620M012 ( )-3-(2- -4,5,6,7- -4-
-6- )-5-  

[32] 
620M020 ( )-( )-3-{2-[1-((2 )-3- )

]-3- -2- -1- -5- }-5-
 

[33] 620M042 ( )-3-[3- -2-(1- ) -2-
-1- -5- ]-5-  

[34] N15 
620M005 

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

[35] OP-8 ( )-5- -6- -3- -4-
 

[36] SP 1,8- -2- [4,5] -4-  

[37] 6-OH-DP-4 
5OHM03 

( )-3- -6- -4,5,6,7- -6-
-4- -4-  

[38] 5OHM04 2,4- -6- -4-( -2 - -4- )
-1-  

[39] 5OHM05 3,5- -2-(1- )-4- -5-(
-2 - -4- ) -2-  

[40] 5OHM08 4-(1,3- -4-(1- )-5-
-3- ) -2 - -2-  
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[41] 5OHM10 6- -2-(1- )-6-( -2 -
-4- )-6,7- [d] -4(5 )-  

[42] 
5OHM11 3,5- -2-(2- -1- )-5-(

-2 - -4- )-2-  

[43] 5OHM16 ( )-5- -5- -3-( -2 - -4- )
-2-  

[44] 5OHM17 ( )-1-(2,6- -4-( -2 - -4- )
) -1-  O-( )-3-  

[45] 

5OHM18 6-(4-(( )-1-(( )-3- ) )-3,5-
-1-( -2 - -4- ) -3-

)-3,4,5- -2 - -2-
 

[46] 
5OHM19 3,4,5- -6-(3- -2- -5-(

-2 - -4- ) -1- )
-2 - -2-  

[47] 
5OHM24 2-(( )-1-(( )-3- )-2-

)-3,5- -5-( -2 - -4- )
-2-  

[48] 5OHM26 1-(2,6- -4-( -2H- -4- )
) -1-  

[49] 
5OHM27 4-(( )-1-(( )-3- ) )-5-

-1-( -2 - -4- )-7- [4.1.0]
-4- -3-  

[50] 
5OHM28 2-(( )-1-(( )-3- ) )-5-

-3- -5-( -2 - -4- )
-2-  

[51] 
5OHM29 6-(2-(( )-1-(( )-3- ) )-3-

-5-( -2 - -4- ) )-3,4,5-
-2 - -2-

[52] 5OHM30 2,6- -4-( -2 - -4- )
 

[53] 

5OHM32 6-(1-(2,4- -6- -4-( -2 - -4-
) -1- )-1- -2- )-3,4,5-

-2 - -2-
 

[54] 5OHM33 3,5- -2-(2- )-5-(
-2 - -4- ) -2-  

[55] 

5OHM34 ( )-6-(1-(2,4- -6- -4-( -2 -
-4- ) -1- ) )-3,4,5-

-2 - -2-
 

[56] 5OHM35 3- -2-(( )-1-(( )-3- ) )-5-
-5-( -2 - -4- ) -2-  
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70 
 

2  
  

A/G  /  
ai active ingredient  
Alb  
ALP  

ALT  
= GPT  

AST  
= GOT  

APND -N-  
APTT  
AUC  
BrdU 5- -2'-  
Cmax  
CMC  
Cre  
EROD -  
f-T4  
Glob  
Glu  
GST-P  - -  
Hb  
HE  
Ht PCV  
Lym  
LC50  
LD50  
MCH  
MCHC  
MCV   
Mg  
Neu  
P450 P450 
PB  
PHI  
PLT  
PT  
PTT  
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RBC  
ST  
rT3  
T1/2  
T3  
TAR  
T.Bil  
T.Chol  
TG  
Tmax  
TP  
TRR  
TSH  
UDP-GT 
UDS DNA  
WBC  
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) 
[

]  

 
(g

 
ai

/h
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) 
PH

I
(

)

(m
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kg
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16
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1

 
[1
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+[
16
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1
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3]

 

 
 

 
 

 

 
(
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96
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10
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43
a
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a
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