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* 2005 10
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mg/kg

91

100

/

IUPAC S, §- -sec- =0-

0.01 mg/kg /
1 0.02

0.025 mg/kg / ADI
0.00025 mg/kg / ADI)
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cadusafos 1SO

IUPAC

S, 5- -sec- O-

S, S - di-sec-butyl O-ethyl phosphorodithioate
CAS(No. 95465-99-9)

O- S, S- 1-

O-ethyl S, S—bis(1-methylpropyl) phosphorodithioate

C10H2302PS2

270.42

0 CH;

I .
CH3CH,0 —P (SCHCH;CHas),

1982 FMC

2000 12
565

2005 12

72 73

21

14
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1- 1
14C 14C-
1
[ 1
SD 14 C- 1 mg/kg
0.8 mg/kg 1 mg/kg / 2
14C-
48 TAR 90%
168 2.4%TAR
168 62.7 T71.6%TAR
7.4 12.8%TAR 72 10.9 15.0%TAR
20%TAR
168 1 6
(Lkg/9)
168
(0.057), 0.033 , (0.031), (0.030 )
(0.035), (0.033), 0.025 (0.020 )
(0.054), (0.046), (0.043), (0.041), (0.030 )
(0.055), (0.025), (0.025), (0.023), (0.020 )
(0.067), (0.063), (0.052), (0.030 )
(0.053), (0.035), (0.021), 0.021 , (0.020 )
1
SD 14C- 20 mg/kg
48 TAR 90%TAR
168 747 T78.6%TAR 14.8 15.3%TAR

72

13.4 13.7%TAR
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168 2 7
2 (Hg/g)
168
(0.77), 0.56 (0.43), (0.41), (0.412), 035 )
( ) (0.76), 0.62 (0.48), (0.45), (0.46), (0.44),
(040 )
SD 14 C- 1 mg/kg
21mg/kg 0.8 mg/kg 1 mg/kg
3
3
(%TAR) (%TAR)
04 05 R1(11.5 12.3), C(8.5 13.6), | H(9.7 10.8),
1mg/kg o B(5.3 7.6),J(3.6 6.8),D,Q,F G(3.0 )
16 5.6 J(0.8 1.8), C(1.0 )

01 12 R(10.8 11.2),C(8.6 9.9), 1 H(©Q.1 9.4),
21mgkg o B(7.3 8.6),D(4.8 85),J,Q,F G(5.0 )
42 65 J(1.8 25),C D(1.0 )

01 04 R(15.1 23.9), C(16.4 17.6), | H(13.1
08mgky ' ' 14.6),B(7.1 8.6),J,D,Q, F G (4.0 )
0.0 J(0.8 1.1),C D(1.0 )
01 02 R(10.4 16.4),C(9.5 9.6), 1 H(8.5 10.4),
1mglkg o B(8.1),J,Q,F G(4.0 )
/
01 11 J(0.7 1.1),C(0.2 1.1),D(1.0 )

/
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1- -1-
S
8
14 C- Agway595-S 2.7 kg ai/ha
30 60 78
106
(TRR) 4
J K P
B
( D 9
4 TRR
TRR
(mg/kg) | (%TRR) (%TRR)
K(26.5), G(14.2), J(13.6), N, D,H
30 1.54 7.3
B(10.0 )
K(35.6), J(16.8),N(13.4), D,G, H B(10.0
(60 ) 0.85 N.D. )
K(29.8), J(18.7),N(14.5), D,G H(10.0
(78 ) 0.87 N.D. )
2.87 N.D. K(27.2), J(17.8), N, D, H G (10.0 )
(106 )
(106 ) 0.23 N.D. K(26.6), N, D J (5.0 )
14C- Orinoko 96 kg ai/ha
158
(TRR)
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10
(TRR)
TRR
(mg/kg) (%TRR) (%TRR)
0.052 N.D. H(51.7), K(17.7), G(3.1)
0.031 N.D. H(52.2), G(18.8), K(9.1)
0.031 N.D. G(36.1), H(11.9), K(3.5)
0.038 N.D. G(48.1), H(18.0), K(3.4)
0.021 33 H(30.1),G(18.7), K(8.5)
14C- 9.35 kg ai/ha
50
TRR 6
11
(TRR)
TRR
Kk
(mg/ka) (%TRR) (%TRR) (%TRR)
G(2.1), M(0.1) ,
1.59 0.8 M(2.7), 4.0
(2.0 )
G(17.8),
5.03 0.4 G(0.9), (10
(2.0 )
G(0.7), M(0.2),
10.7 70.2 (1.5
)

-10 -
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14C- 3.04 mg/kg
25+1 90
11.3 G 10.6 G
14 7.46%TRR
90 CO2 70.9%TAR
S CO2
12
14C_
3.0mg/kg 251 120
45 120 CO2
42 9%TRR 51.2%TRR
120
22.8%TRR 14.5%TRR 5 8
1.5%TRR 120 32%TRR
3.1 6.1%TRR 13
14C- 2.92 mg/kg
25*1 76 15
67
7
55 G 16
14
(%TAR) (%TAR)
76 67
1.8 18.7
G 0.7 0.39
CO2 67.3 44.7

-11 -
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Kads=2.49 6.27 Kadsoc=187 287 15

Kads=2 6 Kadsoc=144 351 Kdes=4 9 Kdesoc=308 671
16

3
3.36kg ai’ha
0 15cm
360 17
14C- pH5 7 9
5 mg/L 25 34
pH5 pH7
pH9 179 34 pH9 90.6%TAR
C 10.0%TAR 18
14C- 0.01 0.1 0.5 1.0 mol/L
10 mg/L
90%TRR
5%TRR
19
14C- ( ) 5 mg/L
25+1 14 300 400nm 36.5W/ 300 800nm
404W/
6.8 3.3

-12 -
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35< 32 15
20
14C- 1 mg/L 30
1 mg/L
174 115
30 80%TRR S T U
2.0%TRR 21
G
28 46 G
0.2 mg/kg <0.1ppm
( 22
34
9.0mg/kg
28
46
9.0kg
ai/ha
43
MC
NPD
6kg ai/ha 1 56
0.109 mg/kg 23
27

-13-
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53.3 kg Lo 55.6 kg °
(g/kg) 15.8 kg 54_.2 kg
ff Ff ff ff
9/ / Ha/ 7/ o/ / pmg/ / 9/ / ug/ 7/ 9/ / pg/ 7/
0.007 11.6 0.08 5.7 0.04 7.9 0.64 17.3 1.4
0.002 15.7 0.03 17.7 0.04 13.8 0.43 16.8 0.53
) 0.007 45 0.32 18.7 0.13 28.7 0.20 58.5 0.41
) 0.006 2.2 0.01 0.5 0.003 0.9 0.005 3.4 0.02
0.003 6.1 0.02 2.5 0.01 6.4 0.02 4.2 0.01
0.001 24.3 0.02 16.9 0.02 24.5 0.02 18.9 0.02
0.008 16.3 0.13 8.2 0.07 10.1 0.08 16.6 0.13
0.001 0.1 0.0001 0.1 0.0001 0.1 0.0001 0.1 0.0001
0.003 0.4 0.001 0.3 0.001 0.1 0.0003 0.3 0.001
0.007 18.7 0.13 10.1 0.07 17.4 0.12 21.7 0.15
0.013 0.3 0.004 0.4 0.005 0.1 0.001 0.3 0.004
0.001 56.1 0.06 33.7 0.03 45.5 0.05 58.8 0.06
0.002 0.1 0.00 0.1 0.00 0.1 0.00 0.1 0.00
0.108 0.1 0.01 0.1 0.01 0.1 0.01 0.1 0.01
0.001 11.3 0.01 4.5 0.00 8.2 0.01 13.5 0.01
0.008 36.6 0.29 21.3 0.17 39.8 0.32 27 0.22
1.12 0.599 1.91 2.98
ff 10 12 65 67
o/ /
mg/ 7/

-14 -
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f
10 63
10
mg/kg mg/kg mg/kg
60mg/kg
6.7 20
24
1
0, 6.7, 20, 60 20
20 60 24
3
20 60
6.7 20 writhing
0, 3,10, 30 30 30
0, 6.7, 20, 60 20 60
0,10°mol/L,
105 mol/L, 105 mol/L | 104 mol/L
104 mol/L
0, 3,10, 30 10 30
0, 0.1, 0.3,
0.1 0.3
1
0, 6.7, 20, 60 60 60

-15 -
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0,10°mol/L,
105 mol/L, 105 mol/L | 104 mol/L
104 mol/L
0, 3,10, 30 30 30
0, 6.7, 20, 60 60 60
in vitro
SD
SW(Swiss Webster) NZW
28 35
LCso/ LDso
mg/kg
SD D 48 30
SD 2) 131 39
SD 2) 80 42
SW 2) 68 82
ICR 74 67
NzZwW D 24 42
NzZwW 12 11
SD 0.04 0.0269
10%(w/v 1%(w/v
mg/L
ICR
LDso 2584 mg/kg 2537mg/kg
( 36)
SD 0 0.02 25 40
mg/kg ( ChE

-16 -
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12 13
5
0.02 mg/kg 37)
12
40mg/kg
25mg/kg
FOB
40mg/kg
7 25 mg/kg
14 40mg/kg
40 mg/kg
25 mg/kg
13 ChE
14
0
mg/kg 0.02 | 25 40 | 0.02 | 25 40
ChE 89 5 4 110 | 107 | 107
ChE 119 | 27 38 96 96 94
ChE 91 94 86 92 100 | 108
14
0
mg/kg 0.02 | 25 40 | 0.02 | 25 40
ChE 97 2 1 186 | 153 | 142
ChE 111 | 34 42 113 | 148 | 124
ChE 82 76 52 100 | 142 | 142
Welch p<0.05
<0.01

-17 -
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40 10 mg/kg
8mg/kg
21 2 1
21 2
tri-ortho-cresyl phosphate(TOCP) 500mg/kg
21
14
1
( 38)
14
1
1 6 40 16
4
10
3
21
3 14
1
NZW
( 39 40)
Hartley Buehler Maximization
Maximization
( 41 42)
90
SD 15 0 0.1 05 10 5.0

-18 -
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800 ppm 15 90
28
15 90
0.1 ppm | 0.5ppm | 1.0 ppm | 5.0 ppm | 800 ppm
0.007 0.033 0.067 0.327 59.1
mg/kg / 0.008 0.038 0.076 0.389 67.1
16
5.0ppm 28
ChE
ChE
ChE
5.0ppm ChE
1.0ppm 0.067 mg/kg / 0.076 mg/kg /
( 43 44)
16 90
800 ppm 11 13
RBC
TP Glob TP
ChE Glob ChE

-19-
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5.0 ppm ChE 1
ChE
0.1 ppm
ChE
91
0 0.01 0.03 0.09
mg/kg / 91

0.09 mg/kg /
0.09 mg/kg /

0.03 mg/kg /

ChE
ChE

0.01 mg/kg /

ChE
0.09 mg/kg /
( 45 46)
90
SD 15 0 0.1 05 300 ppm
17
17 90
0.1 ppm | 0.5 ppm | 300 ppm
0.006 0.031 20.0
mg/kg / 0.007 0.037 23.1
300ppm ChE
ChE
0.5ppm 0.031 mg/kg /
0.037 mg/kg / ( 47)

-20 -
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-21 -

100

0.045

4 0 0.0002 0.001
0.005 0.02 mg/kg / 1
0.005 mg/kg ChE
0.02 mg/kg /
48, 46)
/
SD 60 0 01 05 1.0 5.0 ppm
18 2
18 /
0.1 ppm | 0.5 ppm | 1.0 ppm | 5.0 ppm
0.0044 0.022 0.045 0.222
mg/kg / 0.0056 0.028 0.055 0.280
75%
5.0ppm ChE
1.0ppm(
mg/kg / 0.055 mg/kg )
(49
5.0ppm ChE
22
SW 60 0 0.1 05 1.0 5.0 ppm
19 97
19 22
0.1 ppm | 0.5 ppm | 1.0 ppm | 5.0 ppm
0.014 0.072 0.141 0.705
mg/kg / 0.020 0.097 0.189 1.008
100 104
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5.0ppm ChE
1.0ppm
0.5ppm(0.072 mg/kg )
1.0ppm(0.189 mg/kg /)

5.0ppm ChE
( 50)
SD 25 0 0.1 0.5 5.0ppm
20 2
5ppm (F1) ChE
P Fi) (Fo) (F1)
S5ppm ChE

0.5ppm(P 0.025 mg/kg / P
0.034 mg/kg / F1 0.028 mg/kg / F1 0.037 mg/kg )
5ppm(F1 0.262 mg/kg / F1 0.339 mg/kg /
F2 0.287 mg/kg / F2 0.373 mg/kg /)

(51
20
(ppm) 0.1 0.5 5.0
0.0052 0.025 0.262
=]
0.0073 0.034 0.339
(mg/kg l)
0.0055 0.028 0.287
Fi1
0.0075 0.037 0.373
SD 25 6 15 0 20 6.0
18.0 mg/kg /
18 mg/kg / 6 mg/kg /
18 mg/kg / 6 mg/kg /

-22 -
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2.0
mg/kg / ( 52)
NZW 20 7 19 0 0.1 0.3
0.9 mg/kg /

0.9 mg/kg /

0.3 mg/kg / 0.9 mg/kg /
( 53)

DNA CHO
in vivo

BALB/3T3 S9mix

21 ( 54
61)

-23 -
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21

mg/kg

In vitro

S. typhimurium
TA98,TA100,TA1535,
TA1537, TA1538

12 1200 nug/
+S9 mix
3.4 340 pg/

(-S9 mix

S. typhimurium
TA98,TA100,TA1535,
TA1537, TA1538

8 900 ng/
+/-59 mix

E. coliWWP2uvrA

20 313 png/
+S9 mix

313 5000 pg/
(-S9 mix

(CHO)

110 140 pg/ml
+S9 mix

80 95 ug/ml
(-S9 mix

5.00 125.0 pg/ml
+S9 mix

2.50 75.0 pg/ml
(-S9 mix

(CHO)

13.1 78.8
+/-59 mix

ug/ml

UDS

SD

11 47 pg/ml

BALB/3T3

0.06 0.09 pg/ml
+S9 mix

0.01 0.07 pg/ml
(-S9 mix

S9mix

In vivo

SD

68.3 mg/kg
68.3 mg/kg

+/-S9 mix

S9 mix

-24 -
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G
22 ( 62)
22 G
mg/kg
S. typhimurium 312.5 5000 pg/
TA98,TA100,TA1535, +/-S9 mix
TA1537
E. coli WP2uvrA
+/-S9mix
91
A
B 0 0.001 0.01 0.1 mg/kg / 91
A B 0.1 mg/kg /
ChE
0.01mg/kg /
29 31 33
41 54 57 61
(64

-25-
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R C
J C
1- -1-
S
G H K
11.3 45 55
CO2 B
pH9 25 179 C pH5 7
35< 32 15
S T U
G
28 46
G <0.1ppm
6kg ai/lha 1
56 0.109 mg/kg
)
LDso 48 131 mg/kg 30 42
mg/kg 68 74 mg/kg 67 82 mg/kg LDso
12 24 mg/kg 11 42 mg/kg LCso
0.04mg/L 0.026 mg/L
G LDso 2584 mg/kg 2537 mg/kg
0.02 mg/kg
ChE
ChE
0.067 mg/kg / 0.09

-26 -
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mg/kg /
0.02 mg/kg /
0.072 mg/kg / 0.045 mg/kg /
2 0.025 mg/kg /
2.0 mg/kg
0.3 mg/kg / 0.9 mg/kg /
DNA CHO
in vivo
BALB/3T3 S9mix
G
19
0.01 mg/kg /
1 0.02 mg/kg /

0.025 mg/kg / ADI

-27 -
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24
1
mg/kg / mg/kg
22 0.072 0.141
0.189 1.008
90 0.067 0.327
0.076 0.389
90 0.031 20.0 chE
0.037 23.1
"""""""""""""""" 0045 | 022 |  chE
/ 0.055 0.280
2 _____________________________________________________________________________________________________
P 0.025 P 0.262 P F
P 0.034 P 0.339 chE
F1 0.028 F1 0.287
F1 0.037 Fi 0.373
F1 0.262 F1
F1 0.339 F1
F2 0.287 F2
F2 0.373 F2
2.0 6.0
0.3 0.9
0.9
91 0.09
91 0.01 0.1 chE

-28 -
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0.02

0.02mg/kg

ADI

0.00025 mg/kg

ADI

/

0.025mg/kg

0.00025mg/kg

0.025mg/kg

100

/

-29-

ADI
ADI

/

0.01mg/kg

100
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1 /
B S,5=n-sec-
C S-sec- O
D S-sec- -
F 2-
G 2-
H -1- -2-
| -1- -2-
J 1-
K 2- -1-
M -sec-
N
Q
R
S -2-
T -2-
U -2-

-30-
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ai

ChE

FOB

Functional Obsevational Battery

GC

Glob

LCso

LDso

NPD

RBC

TAR

TP

TRR

-31-
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o] (mglkg)
(kg ai/ha) () ()
1 88 0.003 0.002
1 95 0.003 0.003
1 6 102 0.005 0.004
1 134 0.008 0.007
2003 1 141 0.007 0.007
1 148 0.008 0.008
135 <0.005 <0.005
142 <0.005 <0.005
1 o 149 0.008 0.007
1 159 0.006 0.006
2001 1 166 <0.005 <0.005
1 173 0.007 0.006
1 109 0.002 0.002
1 116 0.001 0.001
2 9 120-123 0.004 0.002
1 127 0.003 0.002
1998 1 134 0.003 0.002
1 57 0.010 0.007
2 o 64 0.007 0.005
2 71 0.009 0.006
1998 1 78 0.007 0.004
2 13-15 0.010 0.002
2 o 18-22 0.008 0.006
2 57-64 0.004 0.002
1998 2 71-78 0.002 0.001
2 61-64 <0.001 <0.001
2 68-71 <0.001 <0.001
3 75-78 <0.001 <0.001
1 6 82 <0.001 <0.001
1 89 <0.001 <0.001
2003 1 102 <0.001 <0.001
1 109 <0.001 <0.001
1 116 <0.001 <0.001
1 43 0.002 0.002
2 49-50 0.005 0.003
3 6 55-57 0.001 0.001
3 62-64 <0.001 <0.001
2003 2 69-71 <0.001 <0.001
1 78 <0.001 <0.001
1 215 <0.005 <0.005
1 222 <0.005 <0.005
1 o 229 <0.005 <0.005
1 249 <0.005 <0.005
2002 1 256 <0.005 <0.005
1 263 <0.005 <0.005
1 49 <0.001 <0.001
() 2 o 53-56 0.001 0.001
2 60-63 <0.001 <0.001
2000 1 67 <0.001 <0.001

-32-
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PHI (mg/kg)
(kg ai/ha) () ()
1 34 <0.005 <0.005
1 44 <0.005 <0.005
1 o 51 <0.005 <0.005
1 59 <0.005 <0.005
2001 1 66 <0.005 <0.005
1 73 <0.005 <0.005
35-38 0.012 0.008
2 9 42-45 0.007 0.005
49-52 0.005 0.004
1998
) o 95 0.002 0.001
102 0.001 0.001
1998
1 76 0.002 0.002
1 83 0.003 0.002
€ ) 2 9 89-90 0.004 0.003
1 96 0.003 0.003
2000 1 103 0.003 0.002
3 33-36 0.004 0.003
5 39-43 0.032 0.007
6 6 46-50 0.016 0.005
3 53-55 0.006 0.005
2003 1 61 0.002 0.002
1 62 0.011 0.011
1 69 0.013 0.013
1 76 0.009 0.007
1 86 <0.001 <0.001
2 6 93-97 <0.001 <0.001
2 100-104 <0.001 <0.001
2003 1 111 <0.001 <0.001
1 124 <0.001 <0.001
1 131 <0.001 <0.001
1 138 <0.001 <0.001
1 123 <0.001 <0.001
2 6 130-133 <0.001 <0.001
2 137-140 <0.001 <0.001
2003 1 147 <0.001 <0.001
1 66 <0.001 <0.001
1 73 <0.001 <0.001
2 6 78-80 <0.001 <0.001
1 85 0.002 0.002
1 91 0.001 0.001
1 42 <0.001 <0.001
1 49 <0.001 <0.001
2 6 56 0.109 0.108
1 63 0.018 0.018
1 70 0.009 0.008
1 51 <0.001 <0.001
1 6 58 0.001 0.001
1 65 0.001 0.001
1 157 <0.001 <0.001
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PHI (mg/kg)
(kg ai/ha) () ()

1 164 <0.001 <0.001
1 171 <0.001 <0.001
1 88 0.003 0.002
1 95 0.003 0.003
2 96-98 <0.001 <0.001
2 102-103 0.005 0.003

1 6 1 105 <0.001 <0.001
2 110-112 <0.001 <0.001
1 134 0.008 0.007
1 141 0.007 0.007
1 148 0.008 0.008

ai PHI

-34-
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10
11

12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28

29

64 1-1

http://lwww.fsc.go.jp/hyouka/hy/hy-uke-bunsyo-161005-bifenazate.pdf

20

dai20/index.html

pHS 7

2004

2003

HP

22

64 1-5 (HP
http://www.fsc.go.jp/iinkai/i-dai64/dai64kai-siryoul-5.pdf)

HP http://www.fsc.go.jp/senmon/nouyaku/n-

16 9

15

URL http://www.fsc.go.jp/hyoukal/iken.htmI#02
Hazleton Laboratories America, Inc. 1987

Primate Research Institute

FMC Corporation 1988

FMC Corporation 1988

FMC Corporation 1989

1999

FMC Corporation 1993
FMC Corporation 1984, 1988

FMC Corporation 1988
1999

FMC Corporation 1984
EN-CAS Analytical Laboratories 1988

FMC Corporation 1986
FMC Corporation 1984

1999

FMC Corporation 1988

GLP

GLP

-35-

1998
1997
1997
2000
2003

FMC Toxicology Laboratory

FMC Toxicology Laboratory

1984

1984

1986
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30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46
47

48

49

50

GLP FMC Toxicology Laboratory 1987
FMC Toxicology Laboratory 1983
GLP 1999
FMC Toxicology Laboratory 1983
FMC Toxicology Laboratory 1987
ToxiGenics 1984
G GLP
1999
GLP FMC Toxicology Laboratory 2001
GLP Huntingdon Research Centre
1984
GLP FMC Toxicology Laboratory
1984
GLP FMC Toxicology Laboratory 1984
Buehler GLP FMC Toxicology
Laboratory 1984
Maximization GLP 1998
GLP FMC Toxicology
Laboratory Tissue Technics Consulting Pathology Services 1985
Pesticide residues in food-2002- Appendix D Report of the Joint Meeting of the FAO

Panel of Experts on Pesticide Residues in Food and the Environment and the WHO Core
Assessment Group on Pesticide Residues 2002

GLP Pharmacopathics
Research Laboratories 1985
Principles for Toxicological Assessment of Pesticide Residures in Food. WHO 1990

GLP FMC Toxicology Laboratory
2001
GLP Tegeris Laboratories
1986
GLP FMC Toxicology

Laboratory Tissue Technics Consulting Pathology Services Robert
A. Squire Associates, Inc. 1987

/ GLP FMC Toxicology
Laboratory Hazleton Laboratories America 1986

-36 -
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51

52

53

54

55

56

57

58

59
60

61

62

63
64

65

66

67

68

69

70

71

72

73
74

GLP FMC Toxicology Laboratory Hazleton
Laboratories America Consulting Pathology Services 1987
GLP FMC Toxicology Laboratory
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