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1  
2003  12  19  

 
2003  12  25  

1225008  
2003  12  26  1 78  
2004   1   8  26  
2004   1  14  5  
2004   6   2  79  
2004   6  30  13  
2004  12  16  80  
2004   3   2  25  
2005   8  19  81  
2005  10  12  37  
2006   3   6  82  
2006   9   6  4  
2006   9  25  3  
2006  10   5  162  
2006  10   5  11 3  
2006  11  15   
2006  11  16  168  

83  
2007   4  26  84  
2007   4  26   

 
2  

2007  11  29  
 

2007  12  18  
1218003

85 86  
2007  12  20  220  
2008   3   5  37  
2008   3  12   
2008   3  13  230  
 87  
2009  6  4  88  

 
3  

2009  11   2  



4 

 
2010   2  22  

0222 2
89 101  

2010   2  25  321  
2010  11  24  

 
2010  12   2  102 104  
2011   2   1  70  
2011   2   7   
2011   2  10  366  
 106  
2012   4  26  107  
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2012   3  13  
 

2012   5  16  
0516 5  

2012   5  21  108 110  
2012   5  24  432  
2012  10  29  451  
 111  
2013  8   6  112  
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2013   9  27  
 

2013  12   6  
1206 2  

2013  12  10  113 115  
2013  12  16  498  
2014   1   6  116  
2014   3  24  508  
 
2015   2  20  

117  
118  

 
6  

2014  11  26  
 

2015   1   8  
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0108 9
119 123  

2015   1  20  545  
2015   4  22  44  
2015   5  15  123  
2015   5  26  562  
2015   5  27  6 25   
2015   6  29   
2015   7   7  569  
  

 

 

2011 1 6  2012 6 30  2015 6 30  
     
  *   *    
       
    
    
    
    
 * 2009 7 9  * 2011 1 13   
 

2015 7 1    
    
    
    
    

    
    
    
 

 

2006 3 31    
    
    
      
   *   
     
   * 2005 10 1  
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2007 3 31    
    
      
     
    
     
    
    
     
    
    
      
     
    
    

2010 3 31    
    
   *  ****   
    
    
     
    
    
     
    
     
      
  *** * 2007 4 11  
  ** ** 2007 4 25  
   *** 2007 6 30  
 
 

  **** 2007 7 1  

2012 3 31    
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2014 3 31    

   
   

*    ** 
**     

   
   

   
   

    
   

    
   

    
   

     
   

    
   

*    
*; 

**  
   

**    
 **  * 2013 9 30  

  ** 2013 10 1  
   

2014 4 1    
   

     
   

   
     

   * 
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 *   
    

   
    

   
   

   
   

   
     

   
   

    
    

   
  * 2015 6 30  
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CAS No.177406-68-7
 

/ 2
 

 

 

 
2

6.9 mg/kg / 100
0.069 mg/kg / ADI  

ARfD
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benthiavalicarb-isopropyl ISO  
 

 

IUPAC 
[( )-1-{[( )-1-(6- -1,3- -2-

)- 
] }-2- ]  

isopropyl[( )-1-{[( )-1-(6-fluoro-1,3-benzothiazol-2-yl)- 
ethyl]carbamoyl}-2-methylpropyl]carbamate 

CAS (No.177406-68-7) 
[(1 )-1-[[[(1 )-1-(6- -2- ) ] ] 

]-2- ]  
[(1 )-1-[[[(1 )-1-(6-fluoro-2-benzothiazolyl)ethyl]amino] 
carbonyl]-2-methylpropyl]carbamic acid 

 
 

C18H24FN3O3S 
 

 

   381.46 
 

 

 
 
 
 
 
 
 

 

1992
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[ .1 4]

14C [phe-14C]BVI
- 14C [val-14C]BVI

mg/kg g/g
/ / 1

2  
 

 

 

  

Fischer 2 5 [phe-14C]BVI
[val-14C]BVI 5 mg/kg [1.]

400 mg/kg [1.]

 
1  

 [val-14C]BVI Cmax T1/2 [phe-14C]BVI
2  

 
1  

 [phe-14C]BVI [val-14C]BVI 
mg/kg  5 400 5 400 

         

 
Tmax(hr) 3.4 9.2 9.5 9.6 5.4 6.8 12.0 12.0 
Cmax( g/g) 0.32 0.42 6.55 7.18 0.56 0.50 26.2 20.6 
T1/2(hr) 15.1 34.9 10.4 35.7 312 363 259 214 
AUC0-t( g hr/g) 4.52 10.7 107 126 32.8 29.9 2,000 1,410 

 

Tmax(hr) 2.0 4.4 10.5 10.4 6.0 6.0 13.6 9.6 
Cmax( g/g) 0.53 0.55 7.50 8.06 0.68 0.65 34.7 25.7 
T1/2(hr) 16.3 20.6 15.2 14.4 149 127 103 109 
AUC0-t( g hr/g) 6.86 12.7 140 190 27.2 24.0 1,830 1,170 

 
  

[1.(4) ]

88.7 97.2% 41.1 53.6% 2  
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Fischer 12 [phe-14C]BVI [val-14C]BVI
 

2  

168 [val-14C]BVI
1 1%TAR 2  

 
2 g/g  

   Tmax 1) 168  

5 
 mg/kg

 

[phe-14C] 
BVI 

 

(8.43) (6.45)
(3.46) (1.76)

(1.34) (1.18)
(1.11) (1.10)

(1.08) (0.97)
(0.95) (0.7  

(0.14) (0.1  

 

(3.22) (2.78)
(2.27) (2.25)

(1.69) (1.40)
(1.22) (1.12)
(1.00) (1.0  

(0.11) (0.10  

[val-14C]  
BVI 

 

(7.19) (4.51)
(3.99) (1.64)
(1.42) (1.30)
(1.17) (1.14)
(1.06) 1.0  

(0.34) (0.22)
(0.20) (0.16)

(0.15) (0.14)
(0.14) (0.12)
(0.12) (0.11)
(0.11) (0.11) (0.1

 

 

(4.99) (4.12)
(3.21) (1.82)

(1.56) (1.54)
(1.38) (1.38)
(1.24) (1.12)
(1.09) (1.04)

(1.00) 0.9  

(0.35) (0.29)
(0.15) (0.14)
(0.12) (0.10)
(0.1  

400 
 mg/kg

 

[phe-14C] 
BVI 

 
(330) (176)

(103) (91.0)
(81.1) (80.5)

(3.24) (2.62)
(2.51) (0.9  

                                            
1  
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(68.2) (57.7)
(55.2) (45.0  

 

(158) (142)
(129) (122)

(112) (92.6) (91.5)
(90.2) (83.9)

(64.5) (63.3)
(54.3) (51.2)

(50 ) 

(4.21) (2.3  

[val-14C]  
BVI 

 

(282) (159)
(154) (109)

(88.2) (79.9)
(77.5) (69.7)
(66.4) (53.9)
(50.6) (45 ) 

(18.6) (18.1)
(12.5) (11.4)
(9.87) (9.61)
(8.70) (8.19) (8

 

 

(158) (144)
(125) (123)

(100) (85.1)
(82.9) (71.4)
(70.0) (67.5)
(65.8) (53.9)
(53.3) (52.1)

(50  

(15.7) (12.7)
(10.3) (8.51)
(7.64) (6.50) (6

 

1) 5 mg/kg 6 400 mg/kg 8  
 

  

Fischer 4 [val-14C]BVI 7 14
1 3

7 14  
3  

7 1 1.9 3.3%TAR
14 1

1.0 2.4%TAR
14 14

0.1%TAR
 

14 14
0.934 g/g

0.575 g/g
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95  
 

3 g/g  

   

7  
 

1
 

(7.97) (5.84)
(3.68) (3.13)
(3.01) (2.61)
(2.58) (1.74)

(1.63) (1.61)
(1.5 ) 

(15.3) (14.7)
(6.72) (5.82) (3.65)

(3.13) (2.55)
(1.53) (1.01)

(1.0 ) 

14  
 

1
 

(18.6) (12.3)
(7.55) (5.22)
(5.11) (4.93)
(4.92) (2.66)

(2.54) (2.43)
(2.13) (2.12)

(2.0 ) 

(7.94) (7.37)
(4.60) 4.30 (4.24)

(2.57) (2.19)
(1.69) (1.67)
(1.28) (1.2 ) 

7
 

(1.58) (1.24)
(1.17) (1.13)

(1.12) (1.07)
(1.06) (0.96)
(0.96) (0.96)
(0.96 ) 

(1.38) (0.78)
(0.77) (0.76)
(0.72) (0.70) (0.65)

(0.6 ) 

14
 

(1.04) (0.96)
(0.93) (0.88)

(0.81) (0.78)
(0.78) (0.78)
(0.68) (0.68)
(0.66) (0.65)

(0.61) (0.6 ) 

(0.58) (0.57)
(0.53) (0.53)

(0.51) (0.47)
(0.44) (0.40) (0.40)

(0.39) (0.39)
(0.35 ) 

 
 

  

[1.(4) ] [1.(4)

] [1.(2) ]

 

M-15 M-18 M-19 72 0.4
1.2%TAR 0.1 0.7%TAR 0.6 1.2%TAR  

120
0.3 2.2%TAR M-15 21.1 31.5%TAR

12.1 22.2%TAR  
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M-15 M-18  

M-15 B11
M-3 M-15  

2  
 

   

[1.(2) ]

 

M-15 M-18 M-19
M-19 95  

 

 S-9  

[phe-14C]BVI [val-14C]BVI 7.1 7.6 mol/g protein S9
2 mg protein/mL

 
1.8 1.9

M-15  
M-15

3  
 

 

  

Fischer 5 [phe-14C]BVI [val-14C]BVI
 

168 4  

48 72%TAR
2  



17 

 

4 168 %TAR  

 [phe-14C]BVI [val-14C]BVI 
 5 mg/kg 400 mg/kg 5 mg/kg 400 mg/kg 

         
 14.3 24.9 8.41 13.1 9.0 22.3 7.1 11.5 
 81.8 67.3 79.0 78.0 79.2 62.7 83.1 80.6 

 2.7 4.2 1.6 2.1 2.3 5.0 2.7 2.5 
 0.1 0.7 0.01 0.1 0.02 1.2 0.2 0.2 

 0.1 0.03 0.2 0.4 1.5 0.8 1.5 1.1 
 1.5 0.4 0.2 0.2 1.4 0.7 0.5 0.3 

 100 97.5 89.4 93.8 93.4 92.7 95.0 96.3 
 

  

Fischer 3 [phe-14C]BVI
[val-14C]BVI

 
48 5  
48

63.6 90.4%TAR 27.8 40.3%TAR

2  
 

5 48 (%TAR) 

 [phe-14C]BVI [val-14C]BVI 
 5 mg/kg 400 mg/kg 5 mg/kg 400 mg/kg 

         
 5.96 4.2 10.3 2.1 9.3 19.1 13.1 3.8 
 1.1 1.9 32.2 60.9 1.5 3.8 42.2 54.0 

 1.1 1.6 2.4 0.3 0.9 3.9 4.5 2.3 
 NS 0.2 0.01 0.01 0.01 ND 0.04 2.1 

 86.6 90.4 37.4 40.3 78.1 63.6 27.8 30.7 
 2.28 1.0 3.4 3.8 2.1 2.1 3.8 4.3 
 97.1 99.3 85.8 107 91.8 92.5 91.5 97.2 

NS ND  
 

 

 

Wilja 15 [phe-14C]BVI



18 

[val-14C]BVI 100 g ai/ha 90
7 6

14
 

0.0411 0.0781 mg/kg 0.0009
0.0010 mg/kg

10.2 10.9%TRR 1
2 3 6 1 29.5%TRR

4.57 5.86 mg/kg 0.0026 0.0145 
mg/kg

87.8 90.3%TRR 1 2 6
3.2%TRR

1

2
5 6

6

4  
 

 

Ailsa Craig [phe-14C]BVI 100 g ai/ha
7 14 6 14 28 35

42 49 56
 

14 0.0181 0.0212 
mg/kg 56 0.0067 0.0072 mg/kg 14

88.8%TRR
8.2%TRR 4.2%TRR 56

54.7%TRR 40.9%TRR
9.4%TRR  

56
2.33 mg/kg

95.1%TRR  

5  
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[phe-14C]BVI [val-14C]BVI
0.443 0.553 g/mL 0.177 1.6 

g/mL
 

34.3 39.1%TAR 9.2 15.0%TAR
89.5

90.6%TRR M-11 M-15
73.8 87.3%TRR

M-3 11.0%TRR M-11 M-15  
7 93.6~99.7%TAR

M-11
 

70%TRR
 

[phe-14C]BVI M-3 X
M-3 0.26 mg/kg 11.0%TRR [val-14C]BVI

M-11 M-15  

M-3
M-11 5

M-15

7  
 

 

Reichensteiner [phe-14C]BVI [val-14C]BVI
100 g ai/ha 7 14 6 17

 
0.241 0.327 mg/kg

95.8 96.5%TRR
1.5 2.0%TRR 0.7

1.0%TRR  
14.0 23.1 mg/kg

94.0 94.6%TRR
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0.9 1.0%TRR 0.3 0.5%TRR

 

6  
 

 

[phe-14C]BVI
225 g ai/ha 75 1 21 56

 
73%

27%  
90%TRR

M-14 M-15 M-11
M-3 M-11

 

M-3
96  

 
 

 

[phe-14C]BVI [val-14C]BVI
2 mg/kg 20 120 365

365
 
365 [phe-14C]BVI

120 34.9%TAR 365 13.6%TAR [val-14C]BVI
120 5.0%TAR 365 4.0%TAR 120

120 61.9%TAR 23.7
33.2%TAR  

[val-14C]BVI 120
44.8%TAR 365 54.0%TAR 14CO2

14CO2 120 120
14CO2 53% CO2

[phe-14C]BVI
365 365 20.1% TAR 14CO2  
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[val-14C]BVI 365 59
41.2%TAR 365 26.5%TAR [phe-14C]BVI

365 61.6%TAR
120 22.5% TAR 45.5

58.2% TAR  
[val-14C]BVI

30 28.3%TAR 365 1%TAR
[phe-14C]BVI 120

1.3 2.4%TAR 365 0.3%TAR
M-1 M-3 M-4 M-5

M-1 9.8 27.7%TAR M-3 2.2 12.3%TAR
M-4 7.6 9.8%TAR M-5 12.1 26.8%TAR  

10.6 19.1
M-5 17.4 40.4  

M-5 M-5
M-4 M-4

M-3 M-1
8  

 
 

[phe-14C]BVI
0.75 mg/kg 30 56

 

56 0.8 3.8%TAR M-1 M-3 M-4 M-5
7 28 56

M-5 6.0%TAR 14CO2 6.1 17.5%TAR
 

3.1 7.2 M-5
16 29 9  

 
 

M-1 M-3 M-4
M-1

4 13 M-3 2 7 M-4 0.06 0.18
10 12  
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4 2
 

Freundlich Kads 0.90 10.8
Koc 219 470 13  

 
 

 

[phe-14C]BVI pH 5 pH 7
pH 9 4 mg/L

25 0.5 30
 

1 1.1%TAR pH5 21

14  
 

 

2 
g/mL 24.8 14 300

800 nm 400 W/m2 80
 

93.5%
97.1%

740 1,700 15  
 

 

M-1 M-3 M-4
M-5 S-L

 
6 16  
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6  

   

( ) 

  
 

 0.75 mg/kg 
 7.2 22 

 3.1 6.6 

1 
225 g ai/ha 

 26 28 
 15 16 

2 
 41.1 112 

 19.3 105 
15% 2,000  

2 M-1 M-3 M-4 M-5 S-L  
1 M-3 S-L  

 
 

S-L
M-3  

3 4  
1

2.17 mg/kg
1

24.9 mg/kg S-L M-3
17 19

97 100 102 104 109 110 114 116 120 121  
 

7
5

 
 
7  

  
:55.1 kg  

1 6  
:16.5 kg  

 
:58.5 kg  

65  
:56.1 kg  

 
g/ /  45.2 27.2 50.9 53.9 
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8
20  

 
8  

   
/  (mg/kg ) 

 
(mg/kg

) (mg/kg )  

 

 SD 
  5 

0 200 600
2,000 

 
2,000   

 
ICR 

  8 
0 200 600
2,000 

 
2,000   

 ICR 
  8 

0 200 600
2,000 

 
600 2,000 

2,000 mg/kg 

 

 

 
SD 

   6 
0 200 600
2,000 

 
2,000   

 SD 
  6 

0 200 600
2,000 

 
2,000   

  

SD 
  6 

0 200 600
2,000 

 
600 2,000 

2,000 mg/kg 

 

 
 JW 

  6 

1 10-6 g/mL 
1 10-5 g/mL 
1 10-4 g/mL 
( ) 

1 10-4 g/mL   

CMC Na
(0.5%w/v)  

 
 

 

 

 
9 21 31 90  
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9  

  LD50 mg/kg     

 Wistar  
5  >5,000 >5,000  

 ICR  
5  >5,000 >5,000  

* Wistar  
3   >2,000  

 

 Wistar  
5  >2,000 >2,000  

 SD  
5  

LC50 mg/L  

 
4.6 mg/L 

>4.6 >4.6 

  *  
 

M-1 M-3 M-4 M-5 M-15 S-L I-1 R
I-1 S I-4 I-12 I-13  

10  
 

10  

 
LD50 mg/kg  
  

M-1 545 467 
M-3 >2,000 >2,000 
M-4 >2,000 >2,000 
M-5 605 545 

M-15 >2,000 >2,000 
S-L >2,000 >2,000 

I-1 R  >2,000 >2,000 
I-1 S  >2,000 >2,000 

I-4 >2,000 >2,000 
I-12 1,200 840 
I-13 >2,000 >2,000 

 
 

SD 5 2,000 mg/kg
0.5%

 
FOB
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5 1 1

 5 1

 
2,000 mg/kg

91  
 

 

NZW

32 33  
Dunkin-Hartley Buehler

Maximization 34 35  
 

 

90  

Fischer 10 20 0 50
200 5,000 20,000 ppm 11 90

 
 

11 90  

 50 ppm 200 ppm 5,000 ppm 20,000 
ppm 

 
mg/kg /  

 3.5 14.1 353 1,440 
 3.9 15.3 379 1,550 

 
12  

5,000 ppm
GGT 200 ppm 14.1 
mg/kg / 15.3 mg/kg / 36  

 
12 90  

   
20,000 ppm   RBC PLT  

  Chol PL Alb  
   
   

  Alb  
  TP  
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5,000 ppm    Ht Hb  
  T.Chol GGT  
  TP  
  2  

 

  Ht Hb  
  PLT T.Chol Chol PL

GGT  
  A/G  
  

 
200 ppm    
 

90  

4 0 40 200
1,000 mg/kg / 90  

13  
40 ppm

 
1,000 mg/kg / 200 mg/kg /

Alb 200 mg/kg
/ 40 mg/kg / 37  

 
13 90  

   
1,000 mg/kg

/  
 RBC Hb Ht MCHC

 
 PLT MCV TP

Alb  
 ALP T.Bil GGT  
  
  
 

 

 RBC Hb Ht MCHC
 

 PLT MCV
ALP T.Bil GGT  

  
 

 

200 mg/kg /
 

200 mg/kg /   TP Alb Alb
A/G  

  
40 mg/kg /

  
 

 
 

28 ( ) 

Fischer 5 0 50 500 7,000
20,000 50,000 ppm 14 28

                                            
2  



28 

 
 

14 28  

 50 ppm 500 ppm 7,000 ppm 20,000 ppm 50,000 ppm 

 
mg/kg /  

 4.5 45.1 621 1,870 4,920 
 4.6 47.8 656 1,860 4,890 

 
15  

7,000 ppm PLT
500 ppm 45.1 mg/kg / 47.8 mg/kg

/ 40 80  
 

15 28  

   
50,000 ppm  1  

 1
 

 T.Chol
PL  

  

 Ht Hb  
  
  

20,000 ppm   Hb MCV MCH MCHC
 

 Chol  
 

 
  

 MCV  
 TP GGT Chol T.Chol

PL  
 

 
  

7,000 ppm   PLT  
 TP  
  

 PLT  
  
  

500 ppm    

 
28  

B6C3F1 5 0 50 500 7,000
20,000 50,000ppm 16 28

 
 

16 28  

 50 ppm 500 ppm 7,000 ppm 20,000 ppm 50,000 ppm 

  10.7 105 1,410 3,970 9,470 
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mg/kg /   12.7 120 1,610 4,380 10,800 
 

17  
500 ppm

50 ppm 10.7 mg/kg / 12.7 mg/kg
/ 39 80  

 
17 28  

   
50,000 ppm  

1  
 MCV MCH  
  
  
 /  
  

  
 RBC Hb MCV MCH

MCHC  
 PLT  
 /  

20,000 ppm   MCH  
  
  

 Ht  
  
 

 
7,000 ppm   PLT  

 

 
  
  

  
 

 
  

500 ppm   

 

  

50 ppm    

 

28  

SD 10 0 200 2,000
20,000 ppm 18 28

 
 

18 28  

 200 ppm 2,000 ppm 20,000 ppm 

 
mg/kg /  

 17.7 174 1,850 
 19.3 186 1,850 

 
20,000 ppm 0 1
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0 4 2,000 ppm
174 mg/kg / 20,000 ppm 1,850 mg/kg /

38  
 
28  

SD 10 0 100 300
1,000 mg/kg / 28

 
300 1,000 mg/kg / 3 1

100 mg/kg / 1
 

 
1,000 mg/kg /

92  
 

 

1  

4 0 4 40
400 mg/kg / 1  

400 mg/kg /
41  

 
2 /  

Fischer 30 26 52 78
10 50

0 50 200 5,000 10,000 ppm 19
2 /  

 
19 2 /  

 50 ppm 200 ppm 5,000 ppm 10,000 
ppm 

 
mg/kg /  

 2.5 9.9 250 518 
 3.2 12.5 318 649 

 
20
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21  
10,000 ppm 5,000 ppm

 
5,000 ppm

200 ppm 9.9 mg/kg
/ 12.5 mg/kg / 42 81  

 
20 2 /  

( )   

   
10,000 ppm   

 Ht Hb  
  
 

 

  
  
 

 

5,000 ppm    
 MCV MCH PLT  
 TP GGT  
 

 
 

 
 

 
  

 RBC Ht Hb MCV MCH
 

 PLT T.Chol
Chol PL TP GGT  

 

 
 

/  
 

 
  
  

200 ppm    

 
21  

   
 0 50 200 5,000 10,000 0 50 200 5,000 10,000 

/  70 70 70 70 70 70 70 70 70 70 
 1 2 2 2 8* 4 0 2 1 2 
 0 2 0 0 2 0 0 0 1 0 

 - - - - - 1 0 2 2 0 
 - - - - - 3 3 4 13* 12* 

Fisher * p 0.05 
52 78  

 
2  

B6C3F1 50
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20 52 78 10 0
20 100 2,500 5,000 ppm 22 2

 
 

22 2  

 20 ppm 100 ppm 2,500 ppm 5,000 ppm 

 
mg/kg /  

 2.7 13.7 358 731 
 3.7 18.6 459 928 

 
23

24  
5,000 ppm 2,500 

ppm
 

2,500 ppm
100 ppm 13.7 mg/kg / 18.6 mg/kg

/ 43  
 
23 2 )  

   
5,000 ppm   

 

79  
 

 

 

 
  

2,500 ppm  
 

  
  
 PLT  
 

 
  
 

/

 
 

 

 PLT  
  
  
 

 
 

 
 /  
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/ /
 

100 ppm    
 

24  

   
ppm  0 20 100 2,500 5,000 0 20 100 2,500 5,000 

/  70 70 70 70 70 70 70 70 70 70 
 0 1 0 4 9* 0 0 1 2 2 

 21 9* 17 51** 64** 5 3 4 27** 29** 
 0 0 0 12** 11** 0 0 0 0 0 

 12 13 12 36** 43** 3 3 3 7 6 
Fisher * p 0.05 ** p 0.01 

 
 

2  

SD 25 0 100 1,000
10,000 ppm 25 2

 
 

25 2  

 100 ppm 1,000 ppm 10,000 
ppm 

 
(mg/kg / ) 

P   6.9 68.5 702 
 7.7 76.0 771 

F1   10.0 99.7 1,060 
 9.9 106 1,110 

 
10,000 ppm P F1

P F1 1,000 ppm P
P F1 10,000 ppm

F1 F2  
1,000 ppm 10,000 ppm

10,000 ppm
100 ppm P

6.9 mg/kg / F1 10.0 mg/kg / 1,000 ppm P 76.0 mg/kg
/ F1 106 mg/kg / 1,000 ppm P 68.5 mg/kg
/ P 76.0 mg/kg / F1 99.7 mg/kg / F1 106 mg/kg
/
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44  
 

 

SD 25 7 19 0 10 100
1,000 mg/kg / 0.5%CMC Na

 
1,000 mg/kg / 100 

mg/kg /
 

 
10 mg/kg /

1,000 mg/kg /
45  

 
  

5
SD 22 5 19 0

10 100 1,000 mg/kg / 1%Tween80 0.5%CMC Na
 

1,000 mg/kg / 100 mg/kg
/

 
10 mg/kg /

1,000 mg/kg /
93  

 
 

NZW 22 6 28 0 10 20
40 mg/kg / 0.5%CMC Na

 
40 mg/kg / 2

1
 

 
20 mg/kg /

40 mg/kg /
46  
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UDS
CHL

UDS DNA
DNA

26 TA98
S9 500 1,000 g/ 3 4.8

 
TA98 S9 I-12

DNA
DNA

UDS

47 51 53 58
94  

 
26  

    

 

TA98 TA100  
TA1535 TA1537  

WP2  

1 8 5,000 g/
+/-S9  

2 32 5,000 g/
+/-S9  

 
TA98 
(+S9) 

1 15.8 5,000 g/
+/-S9 * 

2 8.19 5,000 g/
+/-S9 * 

 

UDS   1 5 50 g/mL 
2 15.6 500 g/mL  

 
  

L5178Y  

3.75 120 g/mL +/-S9  
 

 CHL  
955 3,820 g/mL +/-S9   

  62.2 173 g/mL -S9  
173 800 g/mL +S9   
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UDS  

Fischer ( ) 
 

1,000 2,000 mg/kg  
  

 

DNA
 

B6C3F1  
5  

100 500 ppm  
19.4 1,030 mg/kg

 
26.1 1,200 mg/kg

 

 

DNA
 

Fischer  
5  

200 10,000 ppm
 
17.4 798 mg/kg  
17.1 915 mg/kg  

 

DNA
 

Fischer  
10  

200 10,000 ppm
 

11.6 576 mg/kg  
 

 ICR  
8  

2,000 mg/kg  
1 2   

 
 MutaTM Mouse

5  

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

  +/-S9  
  *  

 
/ M-1 M-3

M-4 M-5 M-15
S-L I-12

27 / M-4 I-12 TA98
S9 mix 6 1,250 g/ 7.8

320 g/
 

/ M-4
I-12 0.5%

59 65  
 

27  

     

M-1  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

156 5,000 g/mL 
-S9  

78.1 5,000 g/mL 
+S9  
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M-3  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

78.1 5,000 g/mL 
+/-S9   

M-4  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

156 5,000 g/mL 
-S9  

78.1 5,000 g/mL 
+S9  

TA98 
(+S9) 

M-5  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

78.1 5,000 g/mL 
+/-S9   

M-15  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

156 5,000 g/mL 
+/-S9   

S-L  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

156 5,000 g/mL 
+/-S9   

I-12  

 
TA98 TA100

TA1535 TA1537  
WP2 A  

 
0.625 320 g/mL

-S9  
10.0 1,280 g/mL

+S9  
 

0.625 160 g/mL
-S9  

TA98 
(+S9) 

+/-S9  
 

 

 

2  

Fischer 12 2,000 mg/kg
10

DEN PB  
GST-P

DEN
 

66  
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2  

Fischer 12 10,000 ppm 587
634 mg/kg / 8

DEN PB  
DEN+ DEN+PB

GST-P  
DEN

67  
 

 

B6C3F1 8 1 1 7
10 1,000 mg/kg /

 
1,000 mg/kg P450

P450 Cyp1a1 1a2 Cyp2b1 2b2 Cyp3a11
BrdU

 
CYP

PB
68  

 
 

Fischer 8 1 1 7
10 1,000 mg/kg /

 
1,000 mg/kg CYP
CYP2B1 2B2 CYP3A2 CYP1A1 1A2 CYP

BrdU
69  

 
 

B6C3F1 UDP-GT TSH T3 T4 14.(2)

PCNA
 

PCNA 70  
 

 

Fischer 5 B6C3F1 5
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7 0 50 10,000 ppm 0 3.6
753 0 3.7 729 mg/kg / 0 100
5,000 ppm 0 19.4 1,070 0 21.4 1,370 mg/kg /

1 mg
TBA  

10,000 ppm TBA
5,000 ppm TBA

 

80  
 

 

28 10.(3) 10.(4)

90 10.(1) 90
11.(3)

PCNA  
28 50,000 ppm

 
90  
28 20,000 50,000 ppm PCNA

 
90 20,000 ppm

 

71  
 

 

CYP 2
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UDP-GT TSH T3 T4  

B6C3F1 6 0 100 5,000 ppm
0 17.0 855 mg/kg / 7 14
UDP-GT TSH T3 T4  

5,000 ppm UDP-GT T4

TSH T3 72  
 

TSH  

B6C3F1 12 0 100 5,000 ppm
0 15.7 810 mg/kg / 16
TSH  

5,000 ppm TSH  
UDP-GT TSH T3 T4 14. 2

UDP-GT T4

TSH

73  
 

UDP-GT TSH T3 T4  

Fischer 10 0 200 10,000 ppm
0 13.3 661 mg/kg / 14 UDP-GT

TSH T3 T4  
10,000 ppm UDP-GT

T4

TSH T3

 
UDP-GT

T4

74  
 

 
UDP-GT

T4
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Fischer 6 1 1 14
0 10 100 1,000 mg/kg
 

BrdU  

75  
 

 

Fischer 10 0 200 10,000 ppm
0 11.6 576 mg/kg / 8

 
10,000 ppm -2-

-4-

17 -
17 - /

56 76 77  
 

 

4-

 
 

 

BALB/c 3T3 10.4 80.0 g/mL
52  
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14C

2.0 6.0 9.6 13.6
88.7 97.2% 41.1 53.6%

168
1%TAR

M-15 M-18 M-19

M-15
 

14C
90%TRR

 
S-L M-3

2.17 mg/kg 
24.9 mg/kg S-L M-3

 

 

 

 
28  

2 6.9 mg/kg /
100 0.069 mg/kg / ADI
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ARfD
 

 
ADI 0.069 mg/kg /  

ADI   
  

 2  
  
 6.9 mg/kg /  
 100 

  
ARfD  

  

 

2006  
cRfD 0.099 mg/kg /  

cRfD  /  
  

 2  
  
 9.9 mg/kg /  
 100 

 
ARfD 

 
 

 
2007  

ADI 0.1 mg/kg /  
ADI  /  

  
 2  

  
 9.9 mg/kg /  
 100 

 
ARfD 
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28  

   
( mg/kg / ) 

 
(mg/kg /

) 

 
(mg/kg /

) 
1) 

 90
 

0 50 200 5,000
20,000 ppm 

14.1 
15.3 

353 
379 

GGT  0 3.5 14.1
353 1,440 

0 3.9 15.3
379 1,550 

28
 

0 50 500 7,000
20,000 50,000 ppm 

45.1 
47.8 

621 
656 

PLT
 

0 4.5 45.1
621 1,870 4,920 

0 4.6 47.8
656 1,860 4,890 

28

 

0 200 2,000 20,000 
ppm 

174 
1,850 

1,850 
 

 
 

 

 

0 17.7 174
1,850 

0 19.3 186
1,850 

2
/

 

0 50 200 5,000
10,000 ppm 

9.9 
12.5 

250 
318 

 0 2.5 9.9 250
518 

0 3.2 12.5
318 649 

2
 

0 100 1,000 10,000 
ppm 

 
P 6.9 
P 76.0 
F1 10.0 
F1 106 

 
P 68.5 
P 76.0 
F1 99.7 
F1 106 

 
P 68.5 
P 771 
F1 99.7 
F1 1,110 

 
P 702 
P 771 
F1 1,060 
F1 1,110 

 

 
 

 
 

 

P 0 6.9 68.5
702 
P 0 7.7 76.0
771 
F1 0 10.0 99.7
1,060 
F1 0 9.9 106
1,110 
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( mg/kg / ) 

 
(mg/kg /

) 

 
(mg/kg /

) 
1) 

 
0 10 100 1,000 10 

1,000 
100 
 

 

 
 

 

 
0 10 100 1,000 10 

1,000 
100 
  

 
 

 
 28

 
0 50 500 7,000
20,000 50,000 ppm 

10.7 
12.7 

105 
120  

0 10.7 105
1,410 3,970 9,470 

0 12.7 120
1,610 4,380 10,800 

2
 

0 20 100 2,500
5,000 ppm 

13.7 
18.6 

358 
459  

0 2,7 13.7
358 731 

0 3.7 18.6
459 928 

 
 

0 10 20 40 20 
40 

40 
  

 
 

 
 90

 
0 40 200 1,000 200 

40 
1,000 
200 

Alb
 

1
 

0 4 40 400 400  
 

 
1)  
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1 / /  
  

M-1 6- -2-  
M-3 1-(6- -2- )  
M-4 (6- -2- )  
M-5 I-1-(6- -2- )  

M-11 
-[1-(6- -2- ) ]-2-

-3- -3-  

M-15 
[( )-1-[I-1-(6- -5-

-2- )- ]-2- ]
 

M-18 
-[1-(6- -5- -2- )

]-2- -3-  

M-19 
-[1-(6- -5- -2- )

]-2- -3- -3-
 

B11 M-15 -  
X M-3  

1  
2  
3  
6  
1  

S-L  
 

I-1 R   

 
I-1 S   

I-4  
I-12  
I-13  
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2  
  

A/G   
ai active ingredient  

Alb  
ALP  
AUC  
BrdU 5- -2 -  
Chol  
Cmax  

CMC Na  
CYP P450 
DEN  
FOB 

GGT 
 

=  -GTP  
GST-P  

Hb  
Ht  

LC50  
LD50  
MCH  

MCHC  
MCV  

8-OHdG 8- 2 -  
PB  

PCNA  
PHI  
PL  

PLT  
RBC  
T1/2  
T3  
T4  

TAR  
TBA  
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T.Bil  

T.Chol  
Tmax  
TP  

TRR  
TSH  

UDP-GT  
UDS DNA  
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3   

 
 

 

 

 

 
(g ai/ha) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
S-L M-3 

    

 
 

2004  
2 

 
+ 

225WDG 

3 a 
3 a 
7 a 

14 a 

0.01 
<0.01 
<0.01 

0.01* 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2000  
2 225 WDG 3 

7 
14 
21 

<0.005 
<0.005 
0.006 

<0.005 
<0.005 
0.005* 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

 

 
 

2006  
2 50 WDG 3 

7 
14 
21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

 

 
 

1999  
2 225 WDG 3 

7 
14 
21 

0.596 
0.063 
0.007 

0.252 
0.034 
0.013* 

0.012 
<0.005 
<0.005 

0.008* 
<0.005 
<0.005 

<0.01 
<0.01 
<0.01 

 
( ) 

2006  
2 19 72 SC 3 

7 
14 
21 

0.17 
0.03 

<0.01 

0.08 
0.02 

<0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2002  
2 225 WDG 3 a 

3 a 
7 a 
14 

0.03 
<0.01 
<0.01 

0.015 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 
 

2008  

2 100 128 

WP 3 
1 
3 
7 

0.38 
0.27 
0.16 

0.303 
0.233 
0.085 

   

 
 

1999  
2001  

2 113 225 

WDG 3 
7 

14 
21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.01 
<0.01 
<0.01 

 
 

2007  
2 80 SC 3 

7 
14 
21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

 

 
 

2002  
2 225 WDG 3 

3 a 
7 a 
14 

1.04 
0.57 
0.22 

0.688 
0.365 
0.140* 

<0.02 
<0.02 
<0.02 

<0.015 
<0.015 
<0.015 

 

 
 

2009  
2 93 100 

WDG 3 
1 
3 
7 

0.08 
0.04 

<0.01 

0.065 
0.03 

<0.01 
   

 
 

2000  
2 225 WDG 3 

1 
3 
7 

0.371 
0.356 
0.335 

0.243 
0.241 
0.211 

0.021 
0.020 
0.019 

0.014 
0.013 
0.011 

<0.01 
<0.01 
<0.01 
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(g ai/ha) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
S-L M-3 

    
 

 
2004  

2 225 WDG 3 
1 
7 

14 

0.72 
0.67 
0.68 

0.52 
0.56 
0.52 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2006  
2 60 72 SC 3 

1 
7 

14 
21 

0.20 
0.21 
0.17 
0.19 

0.123 
0.120 
0.105 
0.100 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

 

 
 

2002  
2 225 WDG 4 

1 
3 
7 

0.73 
0.42 
0.17 

0.430 
0.248 
0.085 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2000  
2 188 225 

WDG 3 
1 
3 
7 

0.151 
0.080 
0.023 

0.101 
0.055 
0.020 

0.008 
<0.005 
<0.005 

0.006* 
<0.005 
<0.005 

<0.01 
<0.01 
<0.01 

 
 

2007  
2 48 72 SC 3 

1 
3 
7 

0.11 
0.05 
0.02 

0.072 
0.034 
0.011* 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

 

 
 

2008  
2 75~150 WP 3 

1a 
3 a 
7 

0.12 
0.07 
0.06 

0.075 
0.048 
0.038 

   

 
 

2002  
2 225 WDG 5 

1a 
3 
7  

0.04 
0.06 
0.06 

0.02* 
0.02* 
0.02* 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2008  
2 75 150 

WDG 3 
1a 
3 
7 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

   

 
 

2002  
2 225 WDG 5 

1a  
3 
7 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

 

 
 

2008  
2 120 SC 3 

1 
3 
7 

14 

0.01 
0.03 
0.03 
0.03 

0.01* 
0.015* 
0.019 
0.02 

   

 
 

2008  
2 120 SC 3 

1 
3 
7 

14 

2.17 
2.01 
1.68 
1.74 

1.66 
1.60 
1.31 
1.30 

   

 
 

2009  
2 158 168 

SC 3 

1 
7 

14 
21 
35 
56 

0.02 
<0.01 
0.01 
0.02 
0.01 

<0.01 

0.015* 
0.01* 
0.01* 

0.013* 
0.01* 
0.01* 
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(g ai/ha) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
S-L M-3 

    

 
 

2009  
2 158 168 

SC 3 

1 
7 

14 
21 
35 
56 

1.74 
1.85 
1.50 
1.69 
1.59 
1.63 

1.16 
1.12 
1.05 
1.16 

0.898 
0.903 

   

 
 

2008  
2 139 168 

SC 3 

1 
3 
7 

14 

0.38 
0.25 
0.11 
0.08 

0.19 
0.109 
0.058 
0.044 

   

 
 

2008  
1 120 SC 3 

1 
3 
7 

14 

0.24 
0.11 
0.08 
0.04 

0.24 
0.11 
0.08 
0.04 

   

 
 

2008  
1 148 SC 3 

1 
3 
7 

14 

0.16 
0.12 
0.11 
0.07 

0.16 
0.12 
0.10 
0.07 

   

 
 
 

2008  

1 100 WP 3 
1 
3 
7 

0.58 
0.40 
0.25 

0.500 
0.375 
0.180 

   

 
 
 

2009  

1 75 WP 3 
1 
3 
7 

0.24 
0.21 
0.15 

0.200 
0.175 
0.110 

   

 
 

2000  
2 525 WDG 3 

30 
45 
60 

0.877 
0.790 
0.630 

0.738 
0.545 
0.346 

0.057 
0.052 
0.031 

0.039 
0.038 
0.024 

 

 
 

2007  
2 72 SC 3 

14a 

21a 

28a 

0.772 
0.569 
0.27 

0.418 
0.345 
0.194 

0.007 
0.005 
0.006 

0.006* 
0.005* 
0.006* 

 

 
 

2009  
1 72 SC 3 

7a  
14a 

28a 
42 
56 

0.35 
0.27 
0.22 
0.23 
0.17 

0.31 
0.24 

0.185 
0.20 
0.17 

   

 
 
 

2008  

2 156 200 

WP 3 
1 
3 
7 

0.36 
0.24 
0.13 

0.325 
0.195 
0.105 

   



52 

 
 

 

 

 

 
(g ai/ha) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
S-L M-3 

    
 

 
2009  

2 100 WDG 3 
7a 
14 
21 

0.01 
<0.01 
<0.01 

0.01* 
<0.01 
<0.01 

   

 WDG  SC  WP  

*  
 

S-L  
M-3

/M-3 1/1.9  
PHI

PHI a  
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4  

 
 
 

 

 

 

 
(g ai/ha) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
S-L M-3 

      

 
 

 
2003  

1 169 WP 

2 

1 
3 
5 
7 

0.41 
0.33 
0.28 
0.13 

0.37 
0.32 
0.25 
0.11 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

3 

1 
3 
5 
7 

0.53 
0.36 
0.34 
0.18 

0.45 
0.34 
0.34 
0.15 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

 
 

 
2003  

1 169 WP 

2 

1 
3 
5 
7 

20.1 
18.8 
16.8 
13.2 

19.6 
18.2 
15.9 
11.6 

0.43 
0.30 
0.48 
0.34 

0.38 
0.27 
0.31 
0.29 

<0.04 
<0.04 
0.07 
0.07 

<0.04 
<0.04 
0.06 
0.07 

3 

1 
3 
5 
7 

24.9 
19.9 
18.3 
16.3 

21.8 
19.2 
17.9 
15.4 

0.62 
0.57 
0.52 
0.53 

0.56 
0.48 
0.46 
0.46 

0.07 
0.07 
0.07 
0.08 

0.07 
0.07 
0.07 
0.07 

 
 

 
2003  

1 87.5 WDG 4 

1 
3 
5 
7 

0.58 
0.47 
0.32 
0.26 

0.54 
0.42 
0.30 
0.25 

0.03 
<0.02 
<0.02 
<0.02 

0.03 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

 
 

 
2003  

1 87.5 WDG 4 

1 
3 
5 
7 

8.00 
7.23 
6.40 
4.42 

7.60 
6.64 
6.03 
4.17 

<0.04 
<0.04 
<0.04 
<0.04 

<0.04 
<0.04 
<0.04 
<0.04 

<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 

 
2004  1 87.5 WDG 

4 7 
14 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

5 21 
31 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

WDG  WP  
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5  

 
 

(mg/kg) 

 
( 55.1kg) 

(1 6 ) 
( 16.5kg) 

 
( 58.5kg) 

(65 ) 
( 56.1kg) 

ff 
(g/ / ) 

 
( g/ / ) 

ff 
(g/ / ) 

 
( g/ / ) 

ff 
(g/ / ) 

 
g/ / ) 

ff 
(g/ / ) 

 
( g/ / ) 

 0.005 38.4 0.19  34 0.17  41.9 0.21  35.1 0.18  
 0.252 17.7 4.46  5.1 1.29  16.6 4.18  21.6 5.44  
 

 
0.303 5.2 1.58  3.3 1.00  5.5 1.67  5.7 1.73  

 0.14 9.4 1.32  3.7 0.52  6.8 0.95  10.7 1.50  
 0.56 32.1 17.98  19 10.64  32 17.92  36.6 20.50  

 0.43 12 5.16  2.1 0.90  10 4.30  17.1 7.35  
 0.101 20.7 2.09  9.6 0.97  14.2 1.43  25.6 2.59  

 0.738 8.7 6.42  8.2 6.05  20.2 14.91  9 6.64  
 0.07 1.7 0.12  0.7 0.05  1 0.07  2.5 0.18  

 0.05 9.3 0.47  3.7 0.19  7.9 0.40  13 0.65  
 0.02 7.6 0.15  5.5 0.11  14.4 0.29  11.3 0.23  

 0.02 17.8 0.36  16.4 0.33  0.6 0.01  26.2 0.52  
 1.66 0.1 0.17  0.1 0.17  0.1 0.17  0.1 0.17  

 0.19 1.3 0.25  0.7 0.13  4.8 0.91  2.1 0.40  
 

 
0.24 5.9 1.42 2.7 0.65 2.5 0.60 9.5 2.28 

 0.50 5.4 2.70  7.8 3.90  5.2 2.60  5.9 2.95  
 0.33 1.2 0.40  0.4 0.13  0.9 0.30  1.7 0.56  
  45.2  27.2  50.9  53.9 

 

 3  
ff 17 19 105
g/ /  

g/ /  
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1 

2005  
2 14C-

GLP Covance Laboratories Lid 2001  
3 S-9 GLP

 2001  
4 GLP

Covance Laboratories Lid 2001  
5 GLP

Covance Laboratories Lid 2001  
6 

 
GLP

Covance Laboratories Lid 2001  
7 

 GLP  2001
 

8 1 GLP Covance Laboratories
2001  

9 2 GLP  

2001  
10 M-1 GLP Covance Laboratories

2001  
11 M-3 GLP Covance Laboratories

2001  
12 M-4 GLP Covance Laboratories

2002  
13  1999

 
14 GLP Covance Laboratories Lid 2000

 
15  1999

 
16 2000  
17   
18   
19  
20  GLP

2001  



56 

21 GLP
1998  

22 GLP
1998  

23 GLP
1998  

24 GLP WIL Research Laboratories, 
Inc 2000  

25 M-1 GLP
2001  

26 M-3 GLP
2001  

27 M-4 GLP
2001  

28 M-5 GLP
2000  

29 M-15 GLP
2001  

30 S-L GLP
2001  

31 I-12 GLP
2001  

32 GLP Huntingdon Life Limited
2000  

33 GLP Huntingdon Life Limited
1999  

34 GLP Huntingdon Life Limited
2000  

35 GLP Huntingdon Life Limited
2000  

36 90 GLP
1998  

37 90 GLP
1999  

38 28 GLP
Huntingdon Life Limited 2002  

39 4  

1996  
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40 4  

1996  
41 1 GLP

2001  
42 /

GLP 2001  
43 GLP

2001  
44 GLP

1999  
45 GLP

2000  
46 GLP

2000  
47 GLP Covance Laboratories

1999  
48 DNA GLP Covance 

Laboratories 1999  
49 MLA GLP

Covance Laboratories 1999  
50 CHL GLP

Covance Laboratories 1998  
51 DNA SCG GLP

2003  
52 BALB/c 3T3 2 GLP

2001  
53 DNA GLP

2001  
54 DNA

2001  
55 DNA

2001  
56 8-OHdG

2002
 

57 GLP Covance Laboratories Limited
2000  
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58 GLP
2000  

59 M-1 GLP
2001  

60 M-3 GLP
2001  

61 M-4 GLP
2001  

62 M-5 GLP
2000  

63 M-15 GLP
2001  

64 S-L GLP
2001  

65 I-12 GLP
2001  

66 2
2000  

67 2
2000  

68 
2001  

69 
2001  

70 
2001  

71 
2005  

72 UDP-GT
TSH T3 T4 2002

 
73 TSH

2003  
74 UDP-GT

TSH T3 T4 2002
 

75 GLP
2001  
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76 
GLP

2002  
77 

2002
 

78 15 12 25
1225008  

79 
2004 5 12 2004  

80 
16 10 7 2004  

81  

2005  
82  

17 11 29 2005 11
 

83 18 11 16 911
 

84 34 370
19 4 26 189  

85 19 12 18
1218003  

86 
2007  

87 20 3 13 284
 

88 34 370
21 6 4 325  

89 
2010  

90 GLP Covance 
Laboratories Limited 2006  

91 GLP
Springborn Laboratoried 2001 2002  

92 4 GLP WIL Research 
Laboratories 2000  
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93 GLP Huntingdon Life Sciences
2004  

94 GLP Covance Laboratories Limited
2004  

95 14
GLP Covance Laboratories Limited 2003  

96 GLP
2002  

97 2007  
98 2007  
99 2007  

100 2007  
101 22 2 22 0222 2

 
102 

2010 10 12  
103 2008  
104 2009  
105 17 19

2014 2 20  
106 23 2 10 126

 
107 34 370

24 4 26 345  
108 24 5 16 0516

5  
109 

2012 2 29  
110 2011  
111 24 10 29 951

 
112 34 370

25 8 6 268  
113 25 12 6 1206

2  
114 

2013 8 13  
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115  
116 
117 

 
118 

 
119 

 
120 

 
121 

 
122 

 
123 

 
26 3 24 243

 
34 370

27 2 20 30  
27 1 8 0108

9  

2014 7 2  
2013

 
EPA Benthiavalicarb-isopropyl: Human health risk assessment for 
proposed uses on inported grapes and tomatoes 2006  
EFSA Conclusion regarding the peer review of the pesticide risk 
assessment of the active substance benthiavalicarb 2007  

 


