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1  
1964  5  27   
1993  12  1   
2005  11  29  1  
2013  6  11  

0611 15
2 9  

2013  6  17  478  
2014  8  22  38  
2014  9  12  39  
2014  10  29  40  
2014  11  28  41  
2015  1  21  118  
2015  2  3  547  
2015  2  4  3 5   
2015  3  12  120  
2015  3  17   
2015  3  24  554  

   10  
2017  7  18  11  
 

2  
2019  8  27  754  

   12  
2020  7  14  13  
 

3  
2023  11  21  

1121 5 14  
2023  11  28  922  
2024  1  30  927  

   1 31  
 

 

2015 6 30  2021 6 30   
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2021 7 1   
  

    
    

    
  

  
   

 
 

2014 3 31    
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 **  * 2013 9 30  
 

 
 ** 2013 10 1  

2016 3 31    
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CAS No. 
39680-90-5  

/ 2
 

 
2

 
1

2 0.5 mg/kg /
100 0.005 mg/kg / ADI

 

1 3 mg/kg
/ 100 0.03 mg/kg

ARfD  
 

 

CAS No. 
137-42-8 CAS No. 137-41-7

 

ADI
 

/ 2
 

 

945



 
 

 
1

0.75 mg/kg / 100
0.0075 mg/kg / ADI  

2.16 mg/kg / 100
0.021 mg/kg ARfD  

946



 

  

 
 

 
 

 
metam-ammonium ISO  

 
 

metam-sodium ISO  
 

 
metam-potassium ISO  

 
 

 
IUPAC 

 
ammonium methyldithiocarbamate 

 
CAS  (No. 39680-90-5) 

-  
ammonium -methylcarbamodithioate 

 
 

IUPAC 
 

sodium methyldithiocarbamate 
 
CAS  (No. 137-42-8) 

-  
sodium -methylcarbamodithioate 

 
 

IUPAC 
 

potassium methyldithiocarbamate 
 

947



 
 

CAS  (No. 137-41-7) 
-  

potassium -methylcarbamodithioate  
 

 
 

C2H8N2S2 
 

 
C2H4NNaS2 
 

 
C2H4KNS2  

 
 

 
124.2 
 

 
129.2 
 

 
145.3 

 
 

    
       

 
 

MITC
SH

1964
1993
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-  

- .

14C [thi-14C]

mg/kg µg/g
- .

 
/ 1 2  

 
 

 

  

Wistar 3 [thi-14C] 25 mg/kg
[ .] 100 mg/kg [ .]

Wistar 3
13 [thi-14C]

[ .]

 
1  

[thi-14C]
1 2 Cmax 2 3

AUC
Tmax 4 AUC 1.5

3  
 

  

 
  

25 mg/kg  100 mg/kg  25 mg/kg 
/  

      
Tmax  (hr) 1 1 1 2 4 
Cmax  (µg /mL) 10.4 13.7 30 51.9 12.3 
T1/2   (hr) 4.8 4.1 6.8 - - 
T1/2   (hr) 19 18 20 16 16 
T1/2   (day) 13 4.8 8.5 4 4.5 
AUC0  (hr mg/mL) 0.36 0.30 1.53 1.74 0.53 

-  
 

949



 
 

  

.( ) 1

80.4%
3  

 
 

  

Wistar 1 [thi-14C]
24 120

 
24

120

24
3  

 
  

Wistar 3 3 [thi-14C]
 

2  
1

6 10
24 4

11 120 24%
 

3  
 
 
 
 
 

 
1  

950



 
 

 µg/g µg/mL  

 
 

(hr)   

 

1 

(28.6) (20.2) (19.3)
(17.4) (11.0)

(10.5) (5.7) (5.6)
(5.4) (5.0) (4.1)

(4.0) (3.7) (3.1)
(3.1) (3.0) (2.8) 

 

24 

(15.8) (8.6) (4.5)
(3.1) (2.7) (2.6)

(2.5) (2.4) (1.8)
(1.6) (1.5)

(1.4) (1.3) (1.2) (1.1)
(1.0) (1.0) (0.8) 

 

120 

(3.7) (2.3) (1.5)
(1.2) (0.9) (0.9)
(0.7) (<0.7) (0.5)
(0.5) (0.3 ) 

(5.0) (2.5) (2.2)
(1.4) (0.6)

(<0.6) (0.5) (0.4)
(0.4) (0.4) (0.4) (0.4)

(0.3 ) 

 

1 

(111) (21.7) (18.1)
(14.1) (9.7) (7.4)

(5.6) (5.1) (4.8)
(4.4) (3.8) (3.2)

(3.1) (3.0) (3.0)
(3.0) (3.0) 

 

120 

(2.9) (2.7) (2.1)
(1.6) (1.0) (0.9)

(0.9) (0.6) (0.5)
(0.5) (0.4) (<0.4)

(0.3 ) 

 

/  
 

 

Wistar 3 [thi-14C]
1 24

 
3  

 

 
G F E H

43.6%TRR 24.0%TRR 11.6%TRR 2.7%TRR

951



 
 

 

CS2 S CO2

-
3  

 
 %TRR  

   
(hr) 

 
  

 

 
1 ND MRP1(33.8) MRP7(11.0) MRP5(9.9)

MRP3(6.1) MRP6(4.6) MRP4(3.1) MRP2(2.0) 
24 ND MRP4(17.2) MRP1(8.0) MRP2(0.7) 

 
1 ND MRL1(39.2) MRL2(14.8) MRL3(5.7)

MRL5(5.4) MRL4(4.9) 
24 ND MRL1(36.4) MRL2(11.8) 

 
24# ND G(43.6) F(24.0) E(11.6) H(2.7) 

24## ND G(44.2) F(25.5) E(10.0) H(2.7) 

 

 
1 ND MRP1(46.7) MRP7(14.0) MRP5(6.8)

MRP6(5.4) MRP3(4.5) MRP2(3.5) MRP4(1.8) 
24 ND MRP4(9.9 ) MRP1(6.3) 

 
24# ND G(42.2) F(23.9) E(14.6) H(3.7) 

24## ND G(42.5) F(24.4) E(13.1) H(4.8) 
MRP1~7 MRL1~5 HPLC

 
/ -

#  ##  
ND  

 
 

  

Wistar 1 [thi-14C]

 
4  

24 76.6%TAR
6.2%TAR

10%TAR
3  

952



 

 
 %TAR  

   
 25 mg/kg a) 100 mg/kg b) 25 mg/kg / c) 
 28.2 26.9 40.4 
 0.9 1.5 2.4 
 47.5 51.3 50.3 
 76.6 79.7 93.1 

 6.2 2.2 2.2 
a) 24  b) 96  c) 168  

 
  

Wistar 2 [thi-14C]

 
168 5 3  

 
 168 %TAR  

   
 25 mg/kg  100 mg/kg  25 mg/kg /  
 31.8 25.2 40.1 
 2.1 1.9 2.8 
 33.9 27.1 42.9 

 1.7 1.3 2.5 
 

 

 

[thi-14C] 180,000 g ai/ha
7 7

22
4 5 85

7 14 21 42 99 7 28 85
 

6 99 85
7  

7 2.51%TAR
14

7 0.688%TAR
14 0.263%TAR

953



 
 

 

0.227% 1.01%
 

3  
 

  

( ) 
(%TAR) (%) 

    
      

7 2.51 - - - - - - - 
14( ) 1.97 - - - - - - - 
21( 7 ) 2.76 0.007 0.003 140 0.377 0.133 
42( 28 ) 1.90 0.043 0.003 96.7 2.17 0.148 
99( 85 ) 2.07 0.009 0.043 0.006 105 0.227 1.01 0.302 

-  
 
 99 85  

 
(%TAR) (%) 

    
      

 2.07 0.009 0.043 0.006 105 0.227 1.01 0.302 

 

 0.077 0.006 0.028 0.001 3.91 0.145 0.659 0.062 

 

1 0.069 <0.001 0.004 - 3.49 0.008 0.088 - 
1 0.008 0.005 0.024 - 0.424 0.137 0.571 - 

 
2 - 0.001 0.001 - - 0.015 0.013 - 

 2 - 0.005 0.024 - - 0.122 0.557 - 
  1.99 0.003 0.015 0.005 101 0.082 0.353 0.240 

-  
 

 
 

[thi-14C] 180,000 g ai/ha
7

7
7 14 28 42 99

 
8 99 85

954



 
 

9  
[thi-14C] 7 2.52%TAR

97% 14

0.604%TAR 0.297%TAR

 

0.789% 0.557%
 

3  
 

  

( ) 
 (%TAR)  

(%) 

   
    

7 2.52 - - - - 
14( ) 2.13 - - - - 
28( 14 ) - 0.001 0.040 
42( 28 ) - 0.001 <0.001 0.070 0.002 
99( 85 ) 2.04 0.017 0.012 0.789 0.557 

-  
 
 99 85  

 

 
(%TAR) 

 
(%) 

    
    

 2.04 0.017 0.012 95.7 0.789 0.557 

 

 0.036 0.012 0.009 1.72 0.576 0.426 

 

1 0.033 0.002 <0.001 1.56 0.083 0.010 
1 0.003 0.010 0.009 0.157 0.493 0.416 

 
2 - <0.001 0.002 - 0.022 0.080 

 2 - 0.010 0.007 - 0.471 0.337 
  2.00 0.005 0.003 94.0 0.213 0.131 
-  

 

955



 
 

 

 

pH 6.4 60%
 [thi -14C] 150 mg/kg

25
 

24 66.9%TAR 68.5%TAR
58.9%TAR 4.1%TAR CO2

 
24 12.7%TAR 17.5%TAR

B C
3  

  
 

pH 6.3 50%  
[thi-14C] 3,330 mg/kg

25 8
 

3 4.5  
8 65.4% 38.5%TAR

8 25.4%TAR
1.5%TAR  

MITC 3  
 

 

4

 
90%TAR MITC

3  
  

 

4

 
MITC MITC

10
3  

956



 
 

10  

 Kads Kadsoc 
( ) 1.03 107 
( ) 1.94 190 

( ) 12.0 286 
( ) 2.02 182 

Kads Freundlich  
Kadsoc  

 
 

 

pH 5.0 pH 7.0 pH 9.0
5 mg/L

25±1
CS2  
11 3  

 
11  

pH  
5.0 10  
7.0 2.3  
9.0 4.5  

 
 

pH 5.0 pH 7.0 pH 9.0
5 mg/L

25±1
MITC MITC  

12 3  
 

12  

pH (MITC ) 
5.0 18  
7.0 41  
9.0 24  

 
 

5 mg/L 25
24.8 W/m2 310 400 nm

CS2  

957



 
 

13 3  
 

13  

   

  1  
 40  

  2.6  
 1.7  

 
 

5 mg/L 25
24.8 W/m2 310 400 nm

MITC MITC  
14 3  

 
14  

  (MITC ) 

  4  
 7.7  

  32  
 48  

 
 

5 50 mg/L
21 26 120 1999 4

2.10 4.92 mW/m2 310 400 nm

 
5 50 mg/L 15

16 17
3  

 

958



 
 

15 5 mg/L %TAR  

 
( ) 

CS2  Total MITC  HPLC  

 MITC MITC B C*  

0 93.5 106 6.8 <0.6 <0.6 <0.6 
5 59.4 103 33.5 <0.6 <0.6 <0.6 

10 30.2 65.5 36.5 <0.6 <0.6 4.9 
15 12.2 57.4 46.7 <0.6 <0.6 8.2 
30 4.2 53.0 48.2 <0.6 <0.6 22.1 
60 0.8 51.6 49.5 <0.6 <0.6 12.0 
90 0.5 60.9 49.0 <0.6 <0.6 9.2 
120 0.4 52.2 46.2 <0.6 <0.6 6.6 

* C L
C  

 
16 50 mg/L %TAR  

 
( ) 

CS2  Total MITC  HPLC  

 MITC MITC B C* 

0 87.3 93.2 6.8 0.11 0.14 
5 56.6 67.6 9.8 0.14 0.16 

10 44.7 62.8 18.5 0.23 0.14 
15 37.4 51.7 27.3 0.27 0.14 
30 18.2 51.0 34.1 0.26 0.13 
60 11.9 43.8 34.7 0.26 0.12 
90 7.9 38.3 32.7 0.30 0.15 
120 7.6 34.8 29.5 0.33 0.16 

* C L
C  

 
17   

  
 

 
* 

 5 mg/L 4.4  
50 mg/L 16.7  

 5 mg/L 124  
* CS2  

 
 

 

CS2

 

959



 
 

18 3  
 

18  

   ( ) 
2) 

 278 kg ai/ha1) 
1  

 9 
  

 50 mg/kg1)  <1 
 <1 

1) 50%   
2) 1.63 CS2  

 
 

 

CS2

MITC MITC
 

19 3  
 

19  

   
( ) 

2) MITC 

 
167 kg ai/ha1) 
1   0.7 0.7 
150 kg ai/ha1) 
1   0.2 0.4 

 150 mg/kg1)  0.50 0.54 
 0.51 0.54 

1) 50%   
2) 1.63 CS2 1.70

MITC  
 

 

MITC
3-1 MITC 48

54 0.014 mg/kg
0.024 mg/kg 3  

 
 

20 3  

960



 
 

20  

   
 

 
(mg/kg ) 
( ) 

 
(mg/kg ) 

 
(mg/kg )  

 
ICR 

 
 

5  

25 50 100
200 400 800 

( ) 
- 25 

25 50 
mg/kg

 
100 200
400 mg/kg

 
800 mg/kg

 

 
 
 
 

3  
25 50 100

150 
( ) 

- 25 

150 mg/kg
 

(

) 

 
 
 
 

3  30 100 
( ) 30 100 

100 mg/kg
2

 

 
 
 
 
 

 
 
 

3  
0.1 1 10

100 
( ) 

10 100 

100 mg/kg
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(mg/kg ) 
( ) 

 
(mg/kg ) 

 
(mg/kg )  

 
 
 
 

3  30 100 
( ) 100 - 

 

 

 
 
 

3  
6.3 12.5 25

50 100 
( ) 

12.5 25 

25 mg/kg

 

 

Hartley 

  

7×10-6 

10-3 g/mL 
( ) 

- 3×10-5 
g/mL 

3×10-5 g/mL

 

 

 
Wistar 

  

1.5×10-5 

10-3 g/mL 
( ) 

- 6×10-5 

g/mL 

6×10-5 g/mL

 

 

 
SD 

 5  6.2 25
100( ) 6.2 25 

25 mg/kg

 

 

 
 
 

3  100 
( ) 100 - 

30
 

 
 
 
 

3  30 100 
( ) 100 - 

 

 
 
 
  

0 1 10 50
100 500
1,000 ppm 
( ) 

1,000 ppm 
(10-3 g/mL) - 

 

 
-  

 
 

21 3  
 

962



 
 

21  

  LD50(mg/kg )    

 Wistar  
10  412 402 338 mg/kg  

 Wistar  
10  706 744 

 

 

 
445 mg/kg  

 dd  
5  385 345 338 mg/kg  

 ICR  
10  424 402 

 

 

 
285 mg/kg  

 Wistar  
10  374 384  

295 mg/kg  

 ICR  
10  371 319  

273 mg/kg  

 Wistar  
10  359 322  

262 mg/kg  

 ICR  
10  352 292  

298 mg/kg  
270 mg/kg  

 Wistar  
10  >628 >628  

a) SD  
5  

LC50(mg/L) 

 

1.63 mg/L
2.76 mg/L
2.76 mg/L

1.98 3.20 

963



 
 

 
1.03 mg/L  
1.63 mg/L  

b) 

2  

Wistar  
10  58.7 107 

 

 

 
 

a) 4 b) 30  
 

MITC 22
3  

 
22 MITC  

  LD50(mg/kg )    

 ICR  
5  199 195 

 

3  
( )

 
( )

 
204 mg/kg  
146 mg/kg  

 
 

 

NZW

 
Hartley Maximization

3  
 

 
2 30

 

964



 
 

 

90  

Wistar 10 0 2.5 5
10 50 mg/kg / 90  

23  
5 mg/kg / 3

10 mg/kg /
2.5 mg/kg / 5 mg/kg /

3  
  

23 90  

   
50 mg/kg /   

( 14 ) 

 
PLT  
T.Chol PL Alb A/G

 
 

§ 
§ 

 
 

T.Chol  
TP  

 
§ 

10 mg/kg /
 

 
 

§ 

( 7 ) 
 

 
§ 

5 mg/kg /
 

 
 

5 mg/kg /  
 

2.5 mg/kg /    
§  

 
90  

ICR 10 0 10 50
100 mg/kg / 90  

24  
50 mg/kg /

10 mg/kg /
3  
 

 
3  

965



 
 

24 90  

   
100 mg/kg /  ( 28 ) 

Alb A/G  
( 3 ) 

A/G  
 

50 mg/kg /
 

§ § 

10 mg/kg /    
§  

 
 

 

4 0 0.5 3
15 100 mg/kg / 1  

25  
3 mg/kg /

0.5 mg/kg /
3  

 
25  

   
100 mg/kg 

/  
( 3

)[ ##

## PLT ] 

( 3
)[ ##

##] 
15 mg/kg 

/  
( 21

)[ ##

## ##

## WBC ] 

(
) 

##  

( 21
3/4 )[ ##

## ##] 

(
) 

##  
RBC Ht Hb  
APTT  
ALT ALP LDH T.Bil

# a) 
(1 )## 

3 mg/kg 
/  

§( 1
) ( 13

) 
AST ALT ALP # b) 

(2 )## 

§( 3 ) (
30 ) 

AST # a) 

0.5 mg/kg 
/  

  

#  
##  

966



 
 

a) 100 mg/kg /  
b) 15 mg/kg /  
§ 15 mg/kg / 1  

 
/  

Fischer 90 26 52 78 10
0 0.5 2.2 10.0 mg/kg

/ 1 1 / 6 2 /
 

26  
 

10.0 mg/kg /
2.2 mg/kg /

3  
   

14.( )

 
 
26-1 /  

   
10.0 mg/kg

/  
( 72 ) 

( )
 

 

( 4
) 
( )  

 
2.2 mg/kg

/  
  

 
26-2  

   
10.0 mg/kg

/   
 

( 4
) 

( )  
 

2.2 mg/kg
/  

  

 
18 /  

B6C3F1 70 6 12 10
0 0.5 5.0 25 mg/kg

/ 1 1 / 6 18 /
 

27  

967



 
 

25 mg/kg / 4%
4% 6%

4% Cochran-Armitage
Fisher

B6C3F1
21.4%4 24.4%5

 
25 mg/kg /

EPOS (Enhanced Polymer One-step 
Staining) 

 
25 mg/kg /

5.0 mg/kg /
3  

 
27 18 /  

   
25 mg/kg /   

 
 

TG  
 

 
5.0 mg/kg /    

 
  

 

Wistar 27 0 0.5 3.0
15 mg/kg / 2  

28  
P F1 3.0 mg/kg /

15 mg/kg /
15 mg/kg / F2

0.5 mg/kg / 3.0 mg/kg
/ 3.0 mg/kg / 15 mg/kg
/ 15 mg/kg /

3.0 mg/kg / 3  

 
4 1985  
5 R.E.Tarone et al.: Variability in the rates of some common naturally occurring tumors in 
Fischer344 rats and (C57B1/6N x C3H/HeN) F1 (B6C3F1) mice. JCNI 66: 1175-1181 (1981)  

968



 
 

 
28  

 P F1 F1 F  
    

 

15 mg/kg
/  

 (
10 )

(
4 7 ) 

(
10 )

(
) 

(
10 )

(
) 

 
3.0 mg/kg

/   
3.0 mg/kg /

 
 

 
3.0 mg/kg /

 
 0.5 mg/kg

/  
  

 

15 mg/kg
/  

# 
# 
 

( 0 ) 
 

# 
# 
 

( 0 ) 
 

# 
# 
 

#( 0 ) 
 

# 
# 
 

#( 0 ) 
 

3.0 mg/kg
/  

    

#  
 

 

SD 26 6 15 0 5 15
50 mg/kg /  

29  
15 mg/kg /

50 mg/kg /
5 mg/kg / 15 mg/kg /

3  
 

29   

   
50 mg/kg /    

( ) 
( 7 ) 

15 mg/kg /  ( 6 16
) ( 7
14 16 ) 

 

15 mg/kg /  
 

5 mg/kg /   
 

969



 
 

 

NZW 17 6 18 0 1 5
25 mg/kg /  

25 mg/kg /
7 19

5 mg/kg / 25 
mg/kg / 3  

 
  

DNA

UDS  
30

3  
 

30  

    
DNA  

 (M45 H17 ) 
0.0546 10.92 mg/mL 

 

 
  

(TA98 TA100 TA1535
TA1537 TA1538 ) 

(WP2 uvrA ) 

0.546 546 µg/  
(+S9) 
 
0.546 273 µg/  
(-S9) 

 

 
 

 
 

1 4 µg/mL(24 ) 
0.75 3 µg/mL(48  

) 
 

50 200 µg/mL(+/-S9) 

1) 

UDS  

Fischer (
3 ) 

0 52.6 263 mg/kg
( ) 

 

 

ICR (
6 ) 

 
 

0 62.5 125 250 mg/kg 
 

( ) 
 

 

+/-S9  
1)  

970



 
 

 

 

2 / 11.( )

26 52 78 10.0 mg/kg
5

 

26
3  

971



 
 

-  

- .

14C [thi-14C]

mg/kg µg/g
 

/ 1 2  
 

 

 

  

SD 5 [thi-14C] 10 mg/kg
. 100 mg/kg .

4  
 

a.  

31  
1

Cmax 240 0.022 0.049 
µg/mL 0.15 0.26 µg/mL

4  
 

31  

(mg/kg ) 10 100 
     

Tmax (hr) 1 1 1 1 
Cmax (µg/mL) 1.57 1.84 11.0 11.2 
T1/2 (hr) 60.8 74.1 61.7 64.2 
AUC (hr•µg/mL) 36.4 52.2 277 447 
 

b.  

.( )

72
88.8% 4  

 
  

.( ) 168
 

972



 
 

32  
168 1.75%TAR

2.01%TAR 1.17%TAR 1.32%TAR

4  
 

32 µg/g  

  168  

10 
mg/kg  

 
(1.28) (0.765) (0.734) (0.323) (0.219)

(0.210) (0.168) (0.146) (0.090) (0.082)
(0.077) 

 (3.09) (1.29) (0.924) (0.340) (0.263)
(0.247) (0.245) (0.225) (0.172) (0.156) 

100 
mg/kg  

 (6.24) (3.58) (3.49) (2.04) (1.58) (1.50)
(1.05) (0.95) (0.62) (0.53) 

 (7.55) (6.59) (3.46) (3.01) (2.12) (1.78)
(1.53) (1.23) (1.20) (0.93) 

 
  

.( ) 24 SD
2 [thi-14C] 30

 
33  

G

 
30

E G E
43.1%TRR 45.0%TRR  

COS/CS2 CO2

MITC
-

4  
 
 
 
 
 

973



 
 

33 %TAR %TRR  

  a)  
E G M1 b) M3 b) M4 b) M6 b)  

10 
mg/kg  

  5.2 16.0 6.3 4.2 7.7 ND 7.2 
  5.0 25.1 5.2 3.0 8.9 ND 6.2 

100 
mg/kg  

 
 2.9 18.8 2.5 1.2 5.7 ND 2.6 
 7.7 11.9 31.4 ND ND 2.0 12.7 
 45.0 7.7 13.1 ND ND ND 16.2 

 
 2.7 24.1 2.3 1.1 5.5 ND 2.7 
 14.7 10.8 23.2 ND ND 12.1 15.3 
 43.1 4.8 6.4 ND ND ND 12.7 

/ -  
ND  
a) 24 30  
b)  

 
  

SD 5 [thi-14C]
 

168 72  
24

 
168 34  

52.0%TAR 58.1%TAR
47.2%TAR 53.1%TAR

 
CO2 COS/CS2

MITC COS/CS2 4  
 

34 168 %TAR  

  
 10 mg/kg  100 mg/kg  

     
(0 168 hr) 52.0 58.1 37.3 42.4 

 ( 0 72 hr) 50.6 56.9 36.7 41.7 
 4.48 2.88 1.87 1.57 

1a) 0.45 1.26 24.5 24.0 
2 b) 19.6 18.1 7.20 5.53 
3 c) 18.4 13.8 21.3 17.6 
 2.01 1.75 1.17 1.32 
 0.10 0.05 0.06 0.04 

 97.0 96.0 93.5 92.6 
168 72  

a) MITC   b) CO2   c) COS/CS2  

974



 
 

 

  

a.  

.( )

72
75.9%TAR 4  

 
  

SD 2 3 [thi-14C]
1 6 24

.( ) 72
 

35  

1 24
72

6 24
4  

975



 
 

35 µg/g  

  
Tmax  

( 1 ) 24  72  

10 
mg/kg

 

 

(24.8) (18.9)
(16.8)

(10.2) (7.24)
(6.71) (4.14)

(3.12)
(2.66) (2.64) 

(8.79)
(8.55) (3.06)
(2.64) (1.79)
(1.42) (1.39)

(0.98) (0.95)
(0.83) 

(4.42) (2.69)
(1.34) (0.67)

(0.60) (0.55)
(0.42) (0.40)

(0.39) (0.37)
(0.37) 

 

(25.6) (9.41)
(9.27)

(8.58) (7.72)
(6.74) (5.37)

(4.62)
(4.26) (3.77) 

(18.5)
(4.53) (3.59)
(2.78) (2.35)
(1.83) (1.61)

(1.39) (1.16)
(1.15) 

(8.00) (2.24)
(1.56) (1.42)

(1.04) (0.76)
(0.54) (0.54)

(0.53) (0.47) 

100 
mg/kg

 

 

(294) (92.2)
(91.3) (67.6)

(48.9) (39.5)
(29.7)

(27.8) (23.4)
(19.0) 

(34.7)
(33.4) (11.7)
(9.81) (8.95)

(6.26) (6.04)
(5.51) (4.43)

(4.31) 

(26.3) (16.4)
(11.1) (9.23)

(7.11) (6.70)
(5.11) (4.03)
(3.40) (3.19) 

 

(382) (100)
(68.3) (63.7)

(60.5) (47.9)
(42.9) (32.3)

(31.2) (30.3) 

(52.9)
(18.3) (15.9)

(11.6) (10.6)
(9.80) (8.45)
(7.95) (5.49)

(5.36) 

(16.2) (14.1)
(14.0) (10.0)
(8.76) (8.62)

(5.54) (4.37)
(3.63) (3.42) 

 
  

SD 3 [thi-14C]
 

72 36  
 

MITC COS/CS2

COS/CS2 4  

976



 
 

 
36 72 %TAR  

  
 10 mg/kg  100 mg/kg  

     

 

 49.2 36.3 35.7 42.9 
 12.2 17.5 10.5 3.65 

1a) 11.4 11.2 6.37 5.50 
2 b) 2.75 3.53 4.93 5.29 
3 c) 13.9 22.3 30.8 23.3 
 3.52 2.35 2.98 3.67 
 0.20 0.20 0.25 0.330 

 93.1 93.4 91.6 84.6 
a) MITC   b) CO2   c) COS/CS2  

 
 

 

[thi-14C] 40,000 g ai/ha 1/10 6

/ / 1:2:1 w/w/w 31
49

 
37  

0.0077%TAR  
/

MITC
50%

MITC
4  

 
37 %TRR  

   

 100 
(0.22) 

100 
(0.59) 

1)  1.7 3.7 
 57.4 57.4 

 35.3 35.5 
 mg/kg  

1) /  

 
6 1/10

1/10 7
 

977



 
 

 

[thi-14C] 40,000 g ai/ha 1/10
/ / 1:2:1 w/w/w 15

77
 

38  
0.13%TAR  
/

54.0%TRR 44.1%TRR MITC

50%
4  

 
38 %TRR  

   

 100 
(0.24) 

100 
(1.93) 

1)  1.1 0.8 
 52.9 43.3 

 33.6 51.5 
 mg/kg  

1) /  
 

 

[thi-14C] 40,000 g ai/ha 1/10
/ / 1:2:1 w/w/w 44

60
 

39  
0.057%TAR  

/ 60.2%TRR
MITC

MITC 4  
 

978



 
 

39 %TRR  

  

 100 
(0.11) 

1)  3.7 
 56.5 

 36.0 
 mg/kg  

1) /  
 

4  
 

 

 

pH 6.9 75%
28 1 [thi-14C]

126 mg/kg 28 127

126 mg/kg
 

40  
MITC 127 79.5%TAR

D  
23 4 5  

 
40 %TAR  

( ) 0 1 3 7 14 21 60 127 
 72.9 3.43 2.41 2.84 2.24 1.66 0.86 0.31 

 MITC  0.2 <0.1 <0.1 <0.1 ND ND  
 C*  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  
 D  0.3 0.4 0.4 0.3 0.2 0.1  

 6.80 5.30 6.13 4.54 2.49 2.31 1.86 1.58 
CO21) <0.01 0.86 0.44 3.84 4.78 6.61 8.66 8.66 

MITC2) <0.01 83.0 81.4 80.6 76.8 78.6 78.8 79.5 
 79.7 92.7 90.5 91.9 86.3 89.2 90.2 90.0 

ND  
*  

 
1) 1N  
2) HPLC  
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/  

pH 7.9 2.6 g/100 g 28
1 1 75%

[thi-14C] 131 mg/kg
23

28 60 /
 

/ 41  
MITC 60 66.1%TAR

D  
1

MITC CO2

 
1 60

 
23 4 5  

 
41 / %TAR  

( ) 1 29 60 

 

 20.6 1.16 0.69 
 MITC 4.1 <0.1 <0.1 
 C* 0.1 <0.1 ND 
 D 0.3 <0.1 0.4 

  13.0 7.05 5.91 
CO21) 0.28 12.2 16.6 

MITC2) 55.9 70.1 66.1 
 89.8 90.5 89.3 

ND  
*  
1) 1N  
2) HPLC  

 
DT50 C  

C DT50 42 9  
 

980



 
 

42 C DT50 

 pH 
( ) 

 
( ) 

 
( %) 

DT50 
( ) 

 5.74 

20 50 

0.15 
 7.27 0.35 
 6.40 0.30 

 7.20 0.17 
 

 

 

pH 5.0 pH 7.0 pH 9.0 0.05 M Clark-Lubs 
100 120 mg/L 25 40

 
43 4 5  

 
43 hr  

pH 5.0 7.0 9.0 
25  23.8 180 45.6 
40  7.8 27.4 19.4 

 
 

pH 5.0 [thi-14C] 50 250 mg/L
40 18 40

 
MITC 44 mol% I
C 23 5 mol% CS2 51 

mol% 8 mol% 4 5  
 

 

pH 7.0 [thi-14C] 50 250 mg/L
25 6 16 1.84 mW/m2

 
MITC 26 mol% K J

18 1 mol% K I
35 13 mol% CS2 COS 1 mol%

57 mol% 4 5  
 

 

pH 7.3 pH 6.2 6.7

981



 
 

40 mg/L 20±1 240
40.2 W/m2 290 nm

MITC  
44 45  

MITC MITC
120 15.6 mg/L 240 17.0 

mg/L MITC
 

35 69.3
66.7 4  

 
44 mg/L  

   

 ( ) 
 

 MITC1)  
 MITC1) 

 

0 40 0.4 40 0.5 
15 33 3.2 26 5.7 
30 14 9.5 8 11.7 
45 4 15.2 4 14.0 
60 <4 15.2 <4 14.7 
120 <4 15.6 <4 15.4 
240 <4 14.5 <4 17.0 

 

0 40  40  
15 40 0.5 40 0.7 
30 40 0.5 40 1.1 
45 40 0.5 40 1.2 
60 40 0.7 40 1.4 
120 40 0.7 38 2.3 
240 38 1.4 31 5.3 

1)  
 

 
45  

   

  13.4 
 12.9 

  >240 
 >240 

 
 

MITC

982



 
 

 
46 4  

 
46  

   
( ) 

 + 
MITC 

 
 

120,000 
g ai/ha1) 
1  

 25 7 

 30 8 
 

 100 mg/kg  <1 1 
 <1 1 

1) 30%   
 

  

MITC
8 MITC 9

3-2
MITC 70

0.008 mg/kg 51 0.045 
mg/kg MITC 

55 0.07 mg/kg 4  
 

 

47 4  
 

983



 
 

47  

   
 

 
(mg/kg ) 
( ) 

 
 

(mg/kg ) 

 
 

(mg/kg ) 
 

 

 
 

(Irwin ) 

ICR 
 

 
3  

0 30 100
300 1,000 

( )a) 
 

30 100 

100 mg/kg

 
300 mg/kg

 
1,000 mg/kg

 
1  

ICR 
 

 
3  

0 30  
100 300 
( )b) 

30 100 

100 mg/kg

 
300 mg/kg

 

 
ICR 

 
 

8  

0 30  
100 300 

( )a) 
100 300 

300 mg/kg

 

 SD 
 

 
8  

0 30  
100 300 

( )a) 
30 100 

100 mg/kg

( 2
) 

 ICR 
 

 
8  

0 30  
100 300 
( )a) 

30 100 

100 mg/kg
1/8

 

 

984



 
 

   
 

 
(mg/kg ) 
( ) 

 
 

(mg/kg ) 

 
 

(mg/kg ) 
 

 

ICR 
 

 
8  

0 30  
100 300 
( )a) 

 300  
 

 ICR 
 

 
8  

0 30  
100 300 
( )a) 

300   

 

 
 

 
 

 
4  

0 10  
30 100 
( )b) 

30 100 

100 mg/kg

 

 

 
Hartley 

 

 
4  

10-6 10-5 10-4 
g/mL 

( )c) 
10-4 g/mL  

 

 
SD 

 
 

4  

10-6 10-5 10-4 
g/mL 

( )c) 
10-5 g/mL 10-4 g/mL 

 

 

 ICR 
 

 
8  

0 30  
100 300 
( )a) 

300   

 

 
 

SD 
 

 
4  

10-6 10-5 10-4 
g/mL 

( )c) 
10-4 g/mL   

 

 SD 
 

 
6  

0 30  
100 300 
( )a) 

300   

 SD 
 

 
6  

0 30  
100 300 
( )a) 

100 300 

300 mg/kg

PT
 

ChE  
 

SD 
 

 
6  

0 30  
100 300 
( )a) 

300   
a) b) c) Krebs-Henleit  

 
 

 

48 4 5  

985



 
 

 
48  

  
LD50(mg/kg )1) 

 
  

 SD  
10  481 617 

 

 

 
440 mg/kg  
552 mg/kg  

 
 

(
) 

450 2)  

 
 

(
) 

1,430 2) 1,290 2) 
 

 
 

(
) 

1,700 2) 1,800 2) 
 

  ICR  
10  246 276 

 

 
(

) 
220 mg/kg  
276 mg/kg  

 
 

(
) 

46.5 2)  

 
 

(
) 

100 2) 
 

 SD  
10  5,700 911 

 
 

 
5,700 mg/kg  
871 mg/kg  

 
 

(
) 

1,300 2) 
 

 
 

(
) 

1,012 2)  

986



 
 

 SD  
10  

LC50(mg/m3) 

 
 

 
840 mg/m3  
1,280 mg/m3  

1,190 1,270 

 
 

(
10 ) 

>4,700 2) 
 

(1 )  
 

1)  
2)  

 
 

30%
Hartley Buehler

Maximization  

4 5  
 

 

90  

Fischer 12 0 2 20
60 200 mg/kg / 0 0.84 8.4 25.2 84 mg/kg

/ 90  
49  

20 mg/kg /
2 mg/kg /

0.84 mg/kg / 4  
 

987



 
 

49 90  

   
200 mg/kg /   Ht Hb RBC  

 PLT  
 T.Chol  
  
  
  

 ( 5 6 ) 
 Ht Hb  
 ALP  
 pH  
  
  
  
  
  

60 mg/kg /
 

 ( 4 )
( 8 ) 

 MCV  
  
  
  

 ( 10 ) 
  
 MCV MCH  
 TP  
  
 RBC  

20 mg/kg /
 

  
  

 Alb  
  
  

2 mg/kg /    

 
90  

ICR 12 0 3 30 100
300 mg/kg / 0 1.26 12.6 42.0 126 mg/kg
/ 90  

50  
30 mg/kg / 100 mg/kg /

3 
mg/kg / 1.26 mg/kg / 30 mg/kg /

12.6 mg/kg / 4  
 

50 90  

   
300 mg/kg /    pH  

  
100 mg/kg /

 
    

  
30 mg/kg /

 
  30 mg/kg /  

 
3 mg/kg /    

 

988



 
 

90  

4
0 0.25 0.75 2 mg/kg / 90

 

2 mg/kg /
4  

 
 

 

4
0 0.25 0.75 2.00 mg/kg / 1

 
2.00 mg/kg / ALP

 
0.75 mg/kg /

2.00 mg/kg / 4  
 

/  

Fischer 50 30 13
26 5 52 78 10

0 0.8 2.4 7.2 mg/kg /
2 /  

7.2 mg/kg / 55/78
70.5% 716/960 74.6%

 
2.4 mg/kg /

7.2 mg/kg /
0.8 mg/kg / 2.4 mg/kg /

4  
 
18  

ICR 52 12
0 0.8 3.2 12.8 mg/kg /

18  
51  

12.8 mg/kg /
3.2 mg/kg /

989



 
 

12.8 mg/kg /
 

12.8 mg/kg / 14/61
23% 27% 46%

 
12.8 mg/kg / 3.2 mg/kg /

3.2 mg/kg / 0.8 mg/kg /
4  

 
51 18  

   
12.8 mg/kg /

 
 

 
  

3.2 mg/kg /
 

3.2 mg/kg /  
 

  
  
  

0.8 mg/kg /    

 
 

 

SD 25 0 3 15
75 mg/kg / 0 1.30 6.50 32.5 mg/kg /

2  
52  

75 mg/kg / P F1

15 mg/kg / P 75 mg/kg
/ F2

15 mg/kg / 6.50 mg/kg / 3 mg/kg
/ 1.30 mg/kg / 15 mg/kg

/ 6.50 mg/kg /
4  
 

990



 
 

52  

 P F1 F1 F  
    

 

75 mg/kg /
 

 
( 8 ) 

     

15 mg/kg /
 

15 mg/kg /
 

 

 # 
( 0 20 ) 

15 mg/kg /
 

 

15 mg/kg /
 

 3 mg/kg /
 

 

 

75 mg/kg /
 

75 mg/kg /
 

 

75 mg/kg /
 

 

    

15 mg/kg /
 

  

# 75 mg/kg / 5  
 

 

Wistar 25 6 15 0 10
40 120 mg/kg / 0 4.22 16.9 50.6 mg/kg

/  
53  

40 mg/kg /

10 mg/kg / 4.22 mg/kg /

4 5  
 

53  

   
120 mg/kg /     
40 mg/kg /  

 
 ( 6 13 )

( )§§ 
  

 § 
  

10 mg/kg /    
§ 40 mg/kg /  
§§  

 
 

Wistar 24 6 15 0 5
20 60 mg/kg / 0 2.16 8.63 25.9 mg/kg

/  
54  

20 mg/kg /

991



 
 

20 mg/kg /
5 mg/kg / 2.16 mg/kg

/
4 9  

 
54  

   
60 mg/kg /      

  
 (

) 
 (

) 
 ( ) 

20 mg/kg /    
 ( 7

) ( 6
) 

  
 (

) 

5 mg/kg /    
 

 

15 6 18 0 10
30 100 mg/kg / 0 4.22 12.7 42.2 mg/kg

/  
55  

100 mg/kg /

30 mg/kg / 12.7 mg/kg /

4 5  
 

55  

   
100 mg/kg /   ( 6 )

( 7
)§ 

  

 § 
  
 § 
  

30 mg/kg /    
§  

 
 

NZW 20 7 19 0 5 20

992



 
 

60 mg/kg / 0 2.16 8.63 25.9 mg/kg /
 

56  
20 mg/kg /

5 mg/kg / 2.16 mg/kg /
4  

 
56  

   
60 mg/kg /    

 /  
 ( 7 ) 

 (9 ) 
  
  
 § 
  
  
  
 ( 7 ) 

20 mg/kg /   ( 8 )  ( 27) 
5 mg/kg /    

§  
 

 

DNA
CHO

UDS
 

57  
CHO

UDS

4 5  
 

993



 
 

57  

    

DNA  
 H17(rec+) M45(rec-)  

5 160 µg/ 1) (-S9) 
10 320 µg/ 1) 

(+S9) 
 

DNA  
 H17(rec+) M45(rec-)  

0.0422 63.2 µg/ 1) 

(+/-S9)  

 
  

(TA98 TA100 TA1535  
TA1537 ) 

(WP2uvr ) 

37.5 1,200 µg/ 1) 
(+/-S9) 

 

 
  

(TA92 TA98 TA100
TA1535 TA1537 TA1538

) 

0 1,000 µg/ 2) 
(-S9) 
0 2,500 µg/ 2) 
(+S9) 

 

 
 (CHO) 

( ) 

0.0196 4.22 µg/mL1) 
(+/-S9) 
 

3) 

 
 

 0.422 8.44 µg/mL1) (-S9) 
4.22 16.88 µg/mL1) (+S9)  

UDS   
 

0.211 106 µg/mL1)  

 
 

 (
) 

( 5 ) 

63.3 127 250 mg/kg 
1) 

( ) 
 

+/-S9  
1)  
2)  
3) 1  

 
 

.   

 

18 11.( ) 12.8 
mg/kg /

ICR 12 5
7 14 0 1.28 12.8
128 mg/kg /  

P450
 -  -

4  
   

994



 
 

-  

 

 

0.1 M 1,000 mg/L 2,000 mg/L
900 mg/L 1,800 mg/L

37 120 MITC
 

7.24 1,000 mg/L 7.67 2,000 mg/L
6.63 900 mg/L 6.95 1,800 mg/L

 
MITC 1.2% 1.9%

0.6% 1.2% 7  
 

 

 

A
B 150 mL

8.00 g MITC
 

MITC 8
A 12.8 mmol 12.7 mmol B 10.6 mmol

10.4 mmol
A 0.60 mmol  0.62 mmol B 3.30 

mmol 3.58 mmol 8  
 

 

53.5%
 

58 6  
 

58  

 
  LD50(mg/kg )    

 SD  
( 10 ) 

630
1,250 

630
1,250 

2,500 mg/kg  
630 mg/kg  

 NZW  
( 12 ) 

1,000
2,000 

1,000
2,000 

 
1,000 mg/kg  

995



 
 

 

53.5% NZW
 

72
6  

 
 

CHO  
59 6  

 
59  

    
 
  ( ) 

(+/-S9)  

 
 (CHO) 

( ) 

 
 

+/-S9  
54% 

 
 

EU EFSA  

Tier

9  

996



 
 

-  

 
14C

1 2 Cmax 2 3
80.4%

E F G H  
14C

 
MITC MITC

0.014 mg/kg 0.024 mg/kg
 

 
2

 
60

61  
1

2 0.5 mg/kg /
100 0.005 mg/kg /

ADI  

1 3 mg/kg
/ 100 0.03 mg/kg

ARfD  
 

 
ADI 0.005 mg/kg /  

ADI   
  

 1  
  
 0.5 mg/kg /  

997



 
 

  
ADI   

  
 2  

  
 0.5 mg/kg /  

  
 100 

 
ARfD 0.03 mg/kg  

ARfD   
  

 1  
  
 3 mg/kg /  
 100 

 

998



 
 

60  

   
(mg/kg / ) 

(mg/kg / )1) 

  
( ) 

 

90  
 
 

0 2.5 5 10
50 

2.5 
5 

 

 

 

2.5 
5 

 

 
 

2  
/

 

0 0.5 2.2
10.0 

2.2 
 

 
 
(

) 

2.2 
 

 
 
 
 
(

) 

2  
 

0 0.5 3.0
15  
 

 
0.5 
3.0 

 
3.0 
15 

 
 

 
 

 
 

 
( ) 

 
3.0 

 

 

 
0.5 
3.0 

 
3.0 

 
 

 
 

 

 
 
(

) 

999



 
 

   
(mg/kg / ) 

(mg/kg / )1) 

  
( ) 

 
 

0 5 15 50 5 
 15 

 

 
 

 
(

) 

5 
 15 

 

 
 

 
(

) 
 90  

 
 

0 10 50 100 10 
 

 

10 
 

 

18
/ 

 

0 0.5 5.0
25  
 

5.0 
 

 
 
(

) 

5.0 
 

 
 
(

) 
 

 
 

0 1 5 25 5 
 25 

 

 
 

 
(

) 

5 
 25 

 

 
 

 
(

) 

 
1  

 
 

0 0.5 3 15
100 

0.5 
 

 

0.5 
 

AST ALT
 

 

ADI 
NOAEL 0.5 
SF 100 
ADI 0.005 

NOAEL 0.5 
SF 100 
ADI 0.005 

ADI  
1

 
2  

1
 

NOAEL SF ADI  
1)  
 

1000



 
 

61  

  
 

(mg/kg
mg/kg / ) 

1) 
(mg/kg mg/kg / ) 

 
 

 
0 356 445 556
695 869 1,086 

356  
 
 

 

90
 0 2.5 5 10 50 

50 
10 

 
 

 

 0 5 15 50 

5 
15 

 
( 6 16 )

( 7 14 16 ) 
( 7 ) 

 
 

 
0 228 285 336
445 556 695 

228  
 

 
 1

 0 0.5 3 15 100 
3 

 
( 1 ) 

ARfD 
NOAEL 3 
SF 100 
ARfD 0.03 

ARfD  1  
ARfD  SF  NOAEL  
1)  

1001



 
 

-  

 

ADI
 

14C
75.9%

24
Tmax

72 G E
MITC COS/CS2 CO2  

14C
0.0077%TAR 0.13%TAR MITC

 
MITC

MITC MITC
0.045 mg/kg  

 

 
62

63  
1

0.75 mg/kg /
100 0.0075 mg/kg / ADI  

2.16 mg/kg /
100 0.021 mg/kg ARfD  

 
 
 
 
 

1002



 
 

ADI 0.0075 mg/kg /  
ADI   

  
 1  

  
 0.75 mg/kg /  
 100 

 
ARfD 0.021 mg/kg  

ARfD   
  

 6 15  
  
 2.16 mg/kg /  

  
ARfD   

  
 7 19  

  
 2.16 mg/kg /  

  
 100 

1003



 
 

62   

 
  

(mg/kg / ) 

(mg/kg / )1) 

EU2) 2)   
( ) 

 

90

 

0 2 20
60 200 

  0.84 
 

 

0.84 
 

 

RBC Alb  

0 0.84 8.4
25.2 84 

2
/

 

0 0.8 2.4
7.2 

  0.8 
2.4 

 

 
 

0.8 
2.4 

 

 
 

2  
 

0 3 15
75 

   
6.50 
1.30 

 
6.50 

 
 

 
 

 
 
 
(

) 

 
1.30 
 
6.50 

 
 

 
 

 
 

 
 
 
(

) 

0 1.30
6.50 32.5 
 

 

0 10 40
120 

 
2.164) 

NOEL
4.223) 

4.22 
 4.22 

 

 
 

 
(

) 

4.22 
 4.22 

 

 

 
 
( ) 

0 4.22
16.9 50.6 

 

0 5 20
60 

 2.16  
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(mg/kg / )1) 

EU2) 2)   
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  0.75 
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ALP  

 

0.75 
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ALP  

 

ADI 
NOAEL 0.1 
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ADI 0.001 

 NOAEL 0.75 
SF 100 
ADI 0.0075 

NOAEL 0.75 
SF 100 
ADI 0.0075 

ADI  1
 

 1
 

1
 

NOAEL NOEL SF ADI  
1)  
2) EFSA

 
3) 3 NOEL

 
4) 4 EFSA NOAEL

 

1006



 
 

63  

  
 

(mg/kg mg/kg
/ ) 

 
1) 

(mg/kg mg/kg / ) 
 

2) 
( ) 

0 30 100 300 13.3 
 

( 2 )  0  
13.3 44.2 133 

 

 

650 820 1,020
1,280 1,600 2,000 

280  
 

( ) 
 

280
353 440 552 690
862 

 

 

0 10 40 120 4.22 
16.9 

 
( 6 13 )

( ) 
 

 

0
4.22 16.9 50.6 

 

 

0 5 20 60 2.16 
8.63 

 
( 7

( 6 ) 
 

 

0
2.16 8.63 25.9 

 
2) 

( ) 

0 30 100 300
1,000 

13.3 
 

  0
13.3 44.2 133 442 

 

 

330 410 510
640 800 1000 

142  
 

(  
 

142
177 220 276 345
431 
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  0
4.22 12.7 42.2 
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ARfD   
ARfD  SF  NOAEL  
1)  
2)  
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/  

   
- MITC  
B MTU -  
C DMTU , -  
D DMU , -  

E MITC  
 -( - )  

F MC  
 -( - )  

G 
MITC  

-
 

-( - )- -
 

H 
MC  

-
 

-( - )- -  

I MA  
J - -  
K - -  
L DMTD , -  

1008



 
 

 

  
ai (active ingredient) 

Alb  

ALT  
[= (GPT)] 

ALP  
APTT  

AST  
[= (GOT)] 

AUC  
ChE  
Chol  

A/G  /  
Cmax  
DT50  
Glob  
Hb ( ) 

HPLC  
Ht  

LC50  
LD50  
LDH  
MCH  

MCHC  
MCV  
PHI  
PLT  
RBC  
T1/2  

T.Bil  
T.Chol  
TAR ( )  
TG  

TLC  
Tmax  
TP  

TRR  
UDS DNA  

1009



 
 

  
WBC  

1010



 

 

-  

 
( ) 
( ) 

  

 
(kg ai/ha) 

 

( ) 
 

PHI 
( ) 

(mg/kg) 
MITC # 
    

        

 
( ) 
( ) 

4  

1 
150 1 

169 <0.005 <0.005 <0.005 <0.005 <0.008 <0.008 <0.008 <0.008 

1 171 <0.005 <0.005 <0.005 <0.005 <0.008 <0.008 <0.008 <0.008 

 
( ) 
( ) 

6  

1 
150 1 

74 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 62 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

6  

1 
150 1 

74 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 62 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

 
( ) 

( ) 
6  

1 
150 1 

24   <0.003 <0.003   <0.005 <0.005 

1 23   <0.003 <0.003   <0.005 <0.005 

 
( ) 

( ) 
6  

1 
150 1 

35   <0.003 <0.003   <0.005 <0.005 

1 34   <0.003 <0.003   <0.005 <0.005 

 
( ) 
( ) 

6  

1 
150 1 

75 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 97 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

5  

1 
150 1 

69 <0.003 <0.003 <0.002 <0.002 <0.005 <0.005 <0.004 <0.004 

1 77 <0.003 <0.003 <0.002 <0.002 <0.005 <0.005 <0.004 <0.004 

 
( ) 

( ) 
5  

1 
150 1 

280 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 

1 259 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 

 
( ) 
( ) 
5 6  

1 
150 1 

269 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.004 <0.004 

1 253 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.004 <0.004 

 
( ) 
( ) 
5 6  

1 
150 1 

269   <0.003 <0.003   <0.005 <0.005 

1 224   <0.003 <0.003   <0.005 <0.005 

1011



 

 

 
( ) 
( ) 

  

 
(kg ai/ha) 

 

( ) 
 

PHI 
( ) 

(mg/kg) 
MITC # 
    

        

 

( ) 
( ) 

11  

1 
150 1 

115 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 96 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

 

( ) 
( ) 

5  

1 
150 

1 56 <0.003 <0.003 0.003 0.003 <0.005 <0.005 0.005 0.005 

1 1 58 <0.003 <0.003 0.003 0.003 <0.005 <0.005 0.005 0.005 

 

( ) 
( ) 

5  

1 150 
1 91 <0.003 <0.003 0.003 0.002 <0.005 <0.005 0.005 0.004 

1 107 <0.003 <0.003 <0.002 <0.002 <0.005 <0.005 <0.004 <0.004 

 

( ) 
( ) 

11  

1 150 
1 60 0.009 0.008 0.008 0.007 0.015 0.014 0.013 0.012 

1 55 0.007 0.007 0.006 0.006 0.012 0.012 0.011 0.011 

 

( ) 
( ) 

12  

1 

150 

1 54   0.014 0.014   0.023 0.023 

1 61   0.011 0.010   0.019 0.017 

1 68   0.007 0.007   0.012 0.012 

1 

1 48   0.014 0.014   0.024 0.024 

1 55   0.012 0.012   0.020 0.020 

1 62   0.009 0.008   0.015 0.014 
 

( ) 
( ) 

12  

1 
200 

1 104 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 1 118 <0.003 <0.003 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 
50%  

 
# 1.7 /MITC

 
 

<  
 

1012



 

 

-  

 
( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

16 19
 

1 180 1 134 0.03 0.03 0.02 0.02     

1 240 1 104 0.005 0.005 <0.005 <0.005     

 
( ) 
( ) 

6  

1 
120 

1 196 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 230 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

10  

1 
180 

1 195 <0.003 <0.003 <0.003 <0.003     

1 1 193 <0.003 <0.003 <0.003 <0.003     

 
( ) 
( ) 

7  

1 
180 

1 144 <0.005 <0.005 <0.005 <0.005 <0.004 <0.004 <0.005 <0.005 

1 1 137 <0.005 <0.005 <0.005 <0.005 <0.004 <0.004 <0.005 <0.005 

 
( ) 
( ) 

19  

1 
180 

1 196 <0.01 <0.01 <0.005 <0.005     

1 1 209 <0.01 <0.01 <0.005 <0.005     

 
( ) 
( ) 

4  

1 

120 

1 166 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 177 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 
1 159 0.007 0.007 0.005 0.005 <0.005 <0.005 <0.005 <0.005 

1 169 0.006 0.006 0.005 0.005 <0.005 <0.005 <0.005 <0.005 

 

( ) 
( ) 

21  

1 
180 

1 207 <0.01 <0.01 <0.01 <0.01     

1 1 156 <0.01 <0.01 <0.01 <0.01     

 

( ) 
( ) 

3  

1 
120 

1 74 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 

1 1 98 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 
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( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

11  

1 
180 

1 77 <0.003 <0.003 <0.003 <0.003     

1 1 69 0.005 0.005 0.003 0.003     

 
( ) 
( ) 

3  

1 
120 

1 74 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 1 98 0.011 0.011 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

11  

1 
180 

1 77 <0.003 <0.003 <0.003 <0.003     

1 1 69 0.006 0.006 0.005 0.005     

 
( ) 
( ) 

5  

1 

120 

1 28   0.036 0.032   <0.005 <0.005 

1 35   0.015 0.015   <0.005 <0.005 

1 
1 31   0.032 0.030   <0.005 <0.005 

1 38   0.025 0.023   <0.005 <0.005 

 
( ) 
( ) 

6  

1 
120 

1 122 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 66 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

6  

1 
120 

1 122 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 66 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

7  

1 
240 

1 78 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 130 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

8  

1 
240 

1 98 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 130 0.006 0.006 <0.005 <0.005 <0.004 <0.004 <0.005 <0.005 

 
( ) 
( ) 

22  

1 
180 

1 44 <0.01 <0.01 0.02 0.02     

1 1 45 <0.01 <0.01 <0.01 <0.01     
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( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

18  

1 180
190 

1 90 <0.006 <0.006 <0.005 <0.005     

1 1 98 <0.006 <0.006 <0.005 <0.005     

 
( ) 
( ) 

4  

1 
120 

1 161 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 182 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

13  

1 
180 

1 63 <0.003 <0.003 <0.003 <0.003     

1 1 60 <0.003 <0.003 0.003 0.003     

 
( ) 
( ) 

13  

1 
240 

1 174 <0.003 <0.003 <0.003 <0.003     

1 1 296 0.009 0.008 0.005 0.005     

 
( ) 
( ) 

11  

1 180 1 66 <0.003 <0.003 <0.003 <0.003     

1 60 1 84 <0.003 <0.003 0.003 0.003     

 
( ) 
( ) 

12  

1 180 1 61 0.005 0.005 0.003 0.003     

 
( ) 
( ) 

12  

1 180 1 195   <0.002 <0.002     

1 222 1 167   <0.002 <0.002     

 
( ) 
( ) 

19  

1 
180 

1 293   0.02 0.02     

1 1 278   0.02 0.02     

 
( ) 
( ) 

15  

1 
180 

1 213 <0.005 <0.005 <0.005 <0.005     

1 1 137 0.005 0.005 <0.005 <0.005     
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( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

3  

1 

120 

1 126 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 1 133 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 1 145 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 1 152 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

12  

1 
180 

1 158 <0.003 <0.003 <0.003 <0.003     

1 1 127 <0.003 <0.003 <0.003 <0.003     

 
( ) 
( ) 

3  

1 
120 

1 79 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 1 76 <0.005 <0.005 0.002 0.002 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

13  

1 
180 

1 67 <0.003 <0.003 <0.003 <0.003     

1 1 108 <0.003 <0.003 <0.003 <0.003     

 
( ) 
( ) 

7  

1 
120 

1 70 <0.005 <0.005 <0.005 <0.005 <0.004 <0.004 0.008 0.008 

1 1 59 <0.005 <0.005 <0.005 <0.005 <0.004 <0.004 <0.005 <0.005 

 
( ) 
( ) 

21  

1 
240 

1 75 <0.01 <0.01 <0.01 <0.01     

1 1 83 <0.01 <0.01 <0.01 <0.01     

 
( ) 
( ) 

6  

1 
120 

1 59 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 77 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

22  

1 
240 

1 84 <0.01 <0.01 <0.01 <0.01     

1 1 76 <0.01 <0.01 <0.01 <0.01     

             

1016



 

 

 
( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

3  

1 

120 

1 62 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 69 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 

1 
1 49 <0.005 <0.005 0.002 0.002 <0.005 <0.005 <0.005 <0.005 

1 56 <0.005 <0.005 0.003 0.003 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

12  

1 
180 

1 46 <0.003 <0.003 <0.003 <0.003     

1 1 86 0.006 0.006 0.003 0.003     

 
( ) 
( ) 

12 13
 

1 
180 

1 109 <0.003 <0.003 <0.003 <0.003     

1 1 87 0.003 0.003 0.003 0.003     

1 300 1 99 0.034 0.034 0.020 0.020     

 
( ) 
( ) 

4  

1 
120 

1 86 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 91 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

10  

1 
180 

2a 77 <0.003 <0.003 <0.003 <0.003     

1 2a 91 0.023 0.023 0.023 0.022     

 
( ) 
( ) 

13 14
 

1 
180 

1 184 <0.003 <0.003 <0.003 <0.003     

1 1 104 <0.003 <0.003 <0.003 <0.003     

 
( ) 
( ) 

4  

1 
120 

1 106 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 1 113 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

16  

1 
240 

1 137 <0.005 <0.005 <0.005 <0.005     

1 1 96 <0.005 <0.005 <0.005 <0.005     
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( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

8  

1 

120 

1 51 0.045 0.044 0.028 0.028 <0.005 <0.005 <0.005 <0.005 

1 1 64 0.024 0.024 0.020 0.020 <0.005 <0.005 <0.005 <0.005 

1 1 51 0.024 0.024 0.020 0.020 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

11  

1 
180 

1 55 0.005 0.005 <0.002 <0.002     

1 1 50 0.004 0.004 <0.002 <0.002     

 
( ) 
( ) 

23  

1 
180 

1 55   0.07 0.06     

1 1 49   0.02 0.02     

 
( ) 
( ) 

8  

1 
180 

1 195 <0.005 <0.005 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

1 1 229 <0.005 <0.005 <0.003 <0.003 <0.005 <0.005 <0.005 <0.005 

 
( ) 
( ) 

12  

1 
180 

1 121 0.012 0.011 0.007 0.007     

1 1 140 <0.003 <0.003 <0.003 <0.003     

 
( ) 
( ) 

13  

1 180 1 82 <0.003 <0.003 <0.002 <0.002     

 
( ) 
( ) 

10 11
 

1 
180 

1 230 <0.003 <0.003 <0.002 <0.002     

1 1 76 <0.003 <0.003 <0.002 <0.002     

 
( ) 
( ) 

4  

1 

120 

1 158 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 165 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 
1 140 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

1 148 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
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( ) 
( ) 

  

 
(kg ai/ha)  

( ) 

PHI 
( ) 

(mg/kg)# 
MITC(MITC )  

    

        

 
( ) 
( ) 

11  

1 
180 

1 96 <0.003 <0.003 <0.002 <0.002     

1 1 131 <0.003 <0.003 <0.002 <0.002     
30%  

# 8 MITC 9
MITC MITC MITC  

 
<  

a  
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