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IUPAC 4-
-2-(4- )-1- -5- -3-
( ) (
)
( ) (
( ) ( )
( ) ( )
1
2.6 mg/kg / 100
0.026 mg/kg / ADI
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chlorfenapyr 1SO

IUPAC
4- -2-(4- )-1- -5-
-3-
4-bromo-2-(4-chlorophenyl)-1-ethoxymethyl-5-trifluoromethyl
pyrrole-3-carbonitrile

CAS(No. 122453-73-0)
4 24 )1+ )-5+(
)-1H- -3-
4-bromo-2-(4-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoro
methyl )-1 H-pyrrole-3-carbonitrile

C1sH11BrCIFsN20 407.6
Br. CN
FC N Cl
CHR0C;Hg
1998 BASF
2002

(

)



2007/7/4 22 ()
1-4 2 14C
pyr_l4C_ 14C
phe-14C-
1 2
SD pyr-14C- 2 mg/kg
mg/kg
8 12 (Cmax)
168 Cmax 7 14 Tue
43 58 168
9.6 10 ( 2
2 mg/kg 20 mg/kg
Tmax (hr) 8 8 8 12
Cmax mg/L 0.942 1.08 13.5 10.4
Tiz hr 55.3 57.3 43.1 54.4
)4
SD pyr-4C- 2 mg/kg
mg/kg 168
168 2
5
1.5
TAR 22 25
2 42 4.7 TAR 2

20

20



2007/7/4 22 ()
TAR
2 mg/kg 20 mg/kg
pyr_l4c-
155 748 96 815 11.2 83.3 8.1 84.8
)
SD pyr-14C-
mg/kg 20 mg/kg 24
24
3.0 75
( 2)
24 ( TAR)
(mgkg )
30.1 4.0 9.7
2
24.1 4.8 2.3
17.4 55 18.8
20
19.9 4.4 10.8
)
SD pyr-14C-
mg/kg 20 mg/kg 48
48 4
48
26 59 24 2
24
1.(6)
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K LKJB
( 4
48 ( TAR)
(mg/kg )
44.0 7.5 32.6
2
37.4 7.1 15.1
18.8 7.2 58.6
20
25.8 5.5 31.7
3 4
SD pyr-14C- 2 mg/kg 20
mg/kg 168
8
35 36 TAR 29 39 TAR
24
168 1/10 168
3.1 41
TAR 15 2.0 TAR
168
5 ( 2)
Tmax 1 2)
2 (5.81), (4.54), (0.37), (0.21),
mg/kg (1.88), (1.86), (1.06), (0.19), (0.12), (0.10
(1.00), )
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(6.27), (4.96), (0.64), (0.23),
(1.82), (1.63), (0.20), (0.14),
(1.20), (0.98), (0.93) (0.112), (0.10 )
(55.0), (43.7), (1.13), (1.06),
(11.6), (9.47), (0.712), (0.64), (0.45),
(7.66), (5.46), (5.34), (0.40 )
20 (4.75)
mg/kg (66.5), (50.2), (2.02), (1.14),
(19.9), (15.0), (11.4), | (1.03), (0.72), (0.45),
(10.9), (9.94), (8.65), (0.41), (0.40 )
(8.51), (8.20),
(8.20)
(ng/g)
1 8
2 168
SD pyr-4C- 2 mg/kg
mg/kg
7
11 25 1
17 5 (A) B D
F K (A) D F
B K
J L
K
10 TAR
1 TAR
(U-2~4 F-2~6 ) B-
K
K
TAR)
2 mg/kg B(1.6), D(0.5), F(0.3), K(3.8), L(1.4),

17.0

F-2,3,4,5,6 (13.8),

-10 -
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22 (

)

1(0.6), J(0.1), K(2.7), L(1.1),
U-2,3,4 (4.4),

231

B(1.4), D(0.4), F(0.6), K(3.1), L(2.5),
F-2,3,4,5,6 (11.8),

1(0.3), J(<0.1), K(2.8), L(0.8),
U-2,3,4 (2.2)

20
mg/kg

35.2

B(0.9), D(0.7), F(0.3), K(2.8), L(2.2),
F-2,3,4,5,6 (10.0)

1(0.4), J(0.1), K(2.3), L(0.8),
U-2,3,4 (3.7)

33.0

B(1.1), D(0.6), F(0.3), K(2.5), L(2.4),
F-2,3,4,5,6 (8.5)

1(0.3), J(<0.1), K(2.7), L(0.6),

U-2,3,4 (1.9)

3)

B-2 B-6

TAR)

B(0.2), J(0.5), K(1.5), L(1.2),
B-2,3,4,5,6 (20.7)

8.9

D(<0.1), F(0.2), K(0.1)

mg/kg

B(<0.1), J(0.4), K(1.4), L(0.8),
B-2,3,4,5,6 (16.9)

2.1

D(<0.1), F(0.1), K(0.1)

20

manllsn

B(0.1), J(0.6), K(0.8), L(0.7),
B-2,3,4,5,6 (12.3)
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17.5 D(0.2), F(0.2), K(<0.1)
B(0.1), J(0.4), K(1.3), L(0.7),
B-2,3,4,5,6 (14.0)
10.1 D(0.1), F(0.1), K(<0.1)
K
SD 4 pyr-4C- 2 mg/kg /
7 7 168
8 24 168
8 9 0
72 10
5
168 93.4 TAR
8
8 24 168
168
168 15 168
1/10 1/50
5
( TAR)
hr
1.0 51 6.1
6 9.5 56.8 66.3
. 24 11.9 68.8 80.7
168 14.5 78.9 93.4

-12 -
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hr
8 24 168
(13.0), (7.09), (9.17), (4.98), (2.05), (1.16),
(7.03), (5.54), (3.96), (3.39), (0.987),

(4.71), (3.11), (3.00), (2.00 ) | (0.564), (0.427),
(2.33), (2.00 (0.415), (0.40 )
)

(ng/9)
10 72 TAR)
2 11 A(1.1), B(0.3), D(<0.1), F(0.1), K(0.8),
ik ' L(0.5), F-2,3,4,5,6 (4.0)
g’kg 1(0.1), 3(0.1), K(0.9), L(0.1)
U-2,3,4 (1.2)
K
ICR pyr-14C- 2 mg/kg
mg/kg
11
4 8 4 12 (Cmax)
168 Cmax 9 15
T 77 106 52 74 168
5 6.5 ( 6
11
2 mg/kg 20 mg/kg
Tmax (hr) 4 4 8 12
Cmax mg/L 2.63 3.21 135 18.8
Tz hr 106 52.1 76.6 73.7
)4
pyr-4C- Malus pruniforia

-13 -
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py r_14C_

22%46%TAR

pyr_14C_

94.0

0.3 TAR
TAR

15.9%TAR

10 TAR

K 28

100

pyr_14C_

py r_14C_

48
pyr_l4c_

22 )

25 27 10000Lx 12hr/

7
57%TAR 0 TAR 48%TAR 46%TAR

10 1000
9.70 ug 0.37 pg/cm?

4.85 ug 56
TAR

56 549 TAR

TRR 99.1
28 23.8 TAR

F 28 0.3 TAR 56 0.2

95.8 TAR 36.6 mg/kg 7 20.5%TAR56
56 755 TRR

F 19 TAR 56
B K UK-1
56 0.1 TAR
0.2 TAR

25 27 10000Lx 12hr/

0.21pL/mL
6 24 48 96 4
pyr-14C-
96 70.2 TAR
0.4 TAR
10 100pag/mL

-14 -
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6.3/ 3 7 14 28
pyr-14C- 10 100
Kg/mL 0.22jag/lcm?2
3 7 14 28
949 TAR
28 29.6 TAR
0.1 TAR
94.0%TAR 28 204 TAR
0.2 TAR
6 10 TAR
28 1.5%TAR
56 29.5 TAR 18.2 TAR F
0.1 TAR
0.1%TAR 8
pyr-+4C- ( )
20 22 50000Lx 12hr/
pyr-14C- 10 1000 100pg/mL
0.2ppm 25 28 30
2
7 14 28
pyr-14C-
30 75.6 TAR 82.4 TAR
45 TAR 6.9 TAR
D
28 1.2 1.3 TAR
D 0.2 TAR
0.1% TAR
30
D 93~97%TAR 71~76%TAR
3.0~4.4%TAR 28 82~96%TAR 59~61%TAR

2.7-3.0%TAR

-15-
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pyr-14C- 10 1000 ImL
10cm 8 10 ( 0.30pg/cm?)
20 22 7 14 28
11 14
10cm 8 12
89.6%TAR 28 7T0%TAR
28 2.2 2.3 TAR
28 1.2%TAR 0.2 TAR
64 TAR 7
5 K D F
0.4~1.0 TAR
14 D K 05 TAR F
0.3 TAR 0.1 TAR
28 2.2 TAR
0.7 TAR 9
0.2 TAR 2.3 TAR
D
K N- F
9
pyr-14C- phe-14C-
0.519/g
60 28
240 77 81
TAR 365 63 TAR 76 TAR
230~250 260
phe-14C- 8 pyr-4C-
10 7 C DEVFGHK
D phe-14C- 240
24 9%TAR pyr-14C- 365 27.3%TAR
phe-14C- 240 26.5%TAR

-16 -
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pyr-14C- 29.9%TAR
3%TAR
1 TAR
365 20 TAR 16 TAR
14CO2 365
2.1 TAR 1.4 TAR 3.6 TAR 2.7%TAR
D 0.3~0.4%TAR
0.2~1.0%TAR 0.3~0.9%TAR D
0.6~1.8%TAR
14CO2
30 10 TAR
D 3.3%TAR 1/2
30
10
5 cm 59 Agricultural Research Center
(Princeton, ) Sassafras sandyloam pyr-14C-
phe-14C- 440 g ai/ha
25+1 290nm
0.35W/m? 340 nm 30
phe-14C- 95.3 104
pyr-14C- 95.0 100
30
25 phe-14C- 68 pyr-14C-
82 2 F K 30
5 TAR
3
11
4
K=101 224 Koc=2350 13100
12

-17 -
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9 (0.1M
50+0.2
pH4 9
82 TAR
pH7

83

pH4 9

25
104
13

pyr_14C_
) 7 (0.5M
mg/L

30

0.05mg/L
830W/m2

pyr_l4C_
7 0.067M
Ho/L

pyr_l4C_
30
PH9 0.9 1.2%TAR

62.0%TAR pH9

22 ()
)
pH4 (0.1M ) 7 (0.1M )
) 0.05 mg/L
7
7
25 29 50
94 TAR 1
25 28
pH4 9
101 TAR pH4 9 28
14
phe-14C- pH5 (0.5M
) 9 (0.5M ) 0.07
25+1 30
25 pH5 7 9
99 30
15
( pH7.5)
290nm
290~830 nm 16
14.6 16
phe-14C- pH5
9 0.01™M 0.065
25+1 290nm
239.2W/m?2 300~800 nm 30
phe-14C-
pH5 1.3 2.3%TAR pH7 45 8.8%TAR
O
30 pH5 51.7 545%TAR pH7 61.8
61.9 70.7%TAR
10 TAR

-18 -



2007/7/4 22 ()
pHS5
7 9 52 75 4.8
4 pHS5 7
9 12.6 18.1 11.6 17
pyr-4C- pH7.2 0.06
Mo/l 2542 290nm
537.1 W/m?2 300~800 nm
8
pyr-14C- 8 7.8
TAR
8 55.7%TAR
B 56 TAR
10 TAR
2.3 4 6
12.3
18
)
15 23 92
D 114
15
D
23( )
0.15 mg/kg 40 ( )
92 114
35
150 g/ha
48

10%

-19-
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22 ()
NPD EVD
F
3
7 31.4 mg/kg
14 0.39 mg/kg
2 20
3
16 « 4 )
16
1-6 (65 )
( 53.3kg) 15.8kg) | ( 55.6kg) [ ( 54.2kg)
296 180 289 334
ng/ /
17
21
17
mg/k
/ 99 mg/kg mg/kg
3mgkg
0, 0.3, (
1, 3
i) i) l 3
(Irwin ) 10, 100
() )
30mg/kg
30mg/kg
0, 3 (
10, 30
' . 10 30
(Irwin ) 100, 300
« ) )
100mgkg
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5 0.83
>2.7
F D G K SD
19 26 29
19
LDso (mg/kg )
SD 27.0
F
5 29.4
SD
D >5000
5 1 1
SD >5000
G
5 2500
5000 mg/kg
SD 776
K
5 1370
SD ( 10 ) 0 45 90 180 mg/kg
180 mg/kg
180 mg/kg 5
2 3 90 mg/kg 2
180 mg/kg
180 mg/kg
5
90 mg/kg
45 mg/kg ( 30)
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NzZW
(
) (Nzw )
( 31 33)
Hartley Buehler
Maximization ( 34
35)
90
SD 20 0 150 300 600 900
1200 ppm 20 90
20 90
150 ppm 300 ppm 600 ppm 900 ppm 1200 ppm
10.9 22.0 44.9 69.5 92.2
(mg/kg /) 12.5 26.1 51.8 75.4 102.8
21
300 ppm ! 600 ppm
150
ppm 10.9 mg/kg / 300 ppm (26.1 mg/kg /
36
21 90
1200 ppm Y-GT BUN
RBC Hb Ht Alb
GPT v-GT BUN
pH
[ 1*
900 ppm PLT
ALP

-23-
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(900ppm ) RBC Ht
ALP
[ ]
600 ppm Hb
[ «C ) [ (600ppm )]
1*
300 ppm 300 ppm
150 ppm
[]
22
600—900 1200-ppm 12
2 1200-ppm 1
1
{ )
22
22
ppm
0 150 300 600 900 1200
( ) 20 20 20 20 20 20
"""""""""""""""" ol o | of 2| 2 | 2
( ) 20 20 20 20 20 20
«C ! o | o | o | 1| 2 | 2
( ) 20 0 0 0 0 20
"""""""""""""""" ol o | o o o | 1
( ) 0 0 0 0
"""""""""""""""" ol o | o o | o | 1
( ) 20 20 20 20 20 20
"""""""""""""""" ol o | o o | o | o
( ) 20 20 20 20 20 20
«C ! ol o | of o | o | 0o
( ) 20 20
............................... 0 o
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90
ICR 20 0 20 200 2000 ppm
23 90
23 90
40 ppm 80 ppm 160 ppm 320 ppm
7.1 14.8 27.6 62.6
mg/kg / 9.2 19.3 40.0 78.0
24
80 ppm 160 ppm
40 ppm 7.1 mg/kg / 80
ppm 19.3 mg/kg / 37
24 90
320 ppm 1 1
RBC Ht WBC
Alb Na TP
C )
160 ppm (160ppm ) [ ]
Alb 160 ppm
C )
80 ppm Lym * Neu * 80 ppm
40 ppm
[]
320 ppm
25

=
@0

1NN
©

=
©
=
(02}
((»)

=

-
©
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25 90
ppm
0 40 80 160 320
L S 20 .20 | 20 | 20 | 20
0 0 0 0 19
o) 20 .20 | .20 | 20 | 20
C ) 0 0 0 1 18
S S 20 .20 | 20 | 20 | 20
0 0 0 0 19
o) 20 .20 | 20 | 20 | 20
C ) 0 0 0 0 19
90
4 0 60 120 300/240/200
ppm 26 90
26 90
60 ppm 120 ppm | 300 ppm | 240 ppm | 200 ppm
2.1 3.9 4.4 6.0 7.3
mg/kg / 2.2 4.5 6.0 5.8 7.1
300 ppm
27
27
ppm
300 1 14
240 15 25
200 26 93
28
120 ppm (3.9 mg/kg /
4.5 mg/kg /) 38
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28 90
(300/240/200 ppm)
120 ppm
NZW 6 0 100 400 1000 mg/kg
28
6 4 6 24
29
400 mg/kg T.Chol
100 mg/kg
39
29 28
1000 mg/kg GPT
4 3
4
400 mg/kg T.Chol T.Chol
[ 1 [ 11
3
100 mg/kg
[]
1
5 6 240 ppm
0 60 120 240 ppm 30 1
30 1
60 ppm 120 ppm 240 ppm
2.1 4.0 8.7
mg/kg / 2.3 4.5 10.1

-27 -
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31
120 240 ppm Cre
240 ppm
120 ppm ( 4.0 mg/kg / 4.5mg/kg
/) 40
31 1
240 ppm 1
1 2
1 2
120 ppm
SD 65 55 10
0 60 300 600 ppm 32
2
32
60 ppm 300 ppm 600 ppm
2.9 15.0 30.8
mg/kg 3.6 18.6 37.0
33
300 600 ppm TP
600 ppm Ca Cl
300 ppm
60 ppm 2.9 mg/kg /
3.6 mg/kg /




2007/7/4 22 ()
33 2
600 ppm RBC Hb Ht
RBC Ht
Glob AIG
300 ppm
T.Chol Glob AlIG
BUN
60 ppm
18
ICR 65 55 10
0 20 120 240 ppm 34
18
34
20 ppm 120 ppm 240 ppm
2.8 16.6 34.5
mg/kg / 3.7 21.9 44.5
35
240 ppm
120 ppm
120 ppm
20 ppm 2.8 mg/kg / 3.7
mg/kg / 42
35
240 ppm

-29 -
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120 ppm
20 ppm
36
—_— 80
120 240 ppm
36
0 20 120 | 240 0 20 120 | 240
( )| 55 55 55 55 55 55 55 55
3 3 14b | 43¢ 9 5 25b | B2¢c¢
( )| 53 54 52 55 55 55 52 54
0 0 0 12 ¢ 0 0 1 14 ¢
( )| 55 55 55 55 55 55 55 55
( ) 0 0 2 20c 1 0 0 23¢c
( )| 55 55 55 54 55 55 55 55
( ) 0 1 2 17 ¢ 2 0 1 16 ¢
( )| 55 55 55 55 55 55 55 55
( ) 0 0 2 11c 0 0 0 3

a p<0.05,b p<0.01,c

p<0.001 (Fisher

SD 15~25 0 60 300 600 ppm
37 1
13 5 52
0 600 ppm 10 60 300 ppm
5 52 16 —_— 0 300
600 ppm 10 60 ppm 5
37 1
60 ppm 300 ppm 600 ppm
2.6 13.6 28.2
mg/kg / 3.4 18.0 37.4

-30 -
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38
300 ppm
52
16 600 ppm
52
600 ppm
52
300 ppm
60 ppm
2.6 mg/kg / 3.4 mg/kg / 43

38 1

600 ppm
/
300 ppm
( ) ( )

60 ppm
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SD 30 0 60 300 600 ppm
39 2
39 2 mg/kg /
60 ppm 300 ppm 600 ppm
4.5 22.2 44.0
P
5.0 24.5 48.3
4.4 22.5 44.6
Fi1
5.1 25.6 50.7
40

P 300 600 ppm

600 ppm
F1 21 27 60 ppm
60 ppm
60 ppm Fi 28
600ppm F2 4
Fi1
F2 300 600 ppm
F1 600 ppm F1
600 ppm
600 ppm
300 ppm

300 ppm
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60 ppm P 4.5 mg/kg / 5.0 mg/kg F1 4.4 mg/kg /
5.1 mg/kg /
44
40 2
P F1 F1 F2
600 ppm
300 ppm 300 ppm
60 ppm
600 ppm 4 4
300ppm
60 ppm
SD ( 30 ) 30 60 ppm
41
0 60 300 600 ppm 2
60 ppm F1
F1 11
41 2 mg/kg /
30 ppm 60 ppm
1.84 3.60
P
2.09 4.15
2.22 457
Fi1
2.52 5.32
P 60 ppm
F1

-33-
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SD 2 (13. (1))
2 / 11 (2 1
11 (4) 60 ppm
60 ppm P
60 ppm 14 7
14
7
F1
30ppm
60ppm
60ppm F1
60 ppm (P 3.60 mg/kg / 4.15
mg/kg / F1 4.57 mg/kg / 5.32 mg/kg /
45
SD 25 6~15 0 25 75 225
mg/kg / 0.5 CMC
225 mg/kg / 75 mg/kg /
225
75 mg/kg /

225 mg/kg /

-34 -
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75 mg/kg /
25 mg/kg / 225 mg/kg /
46
NzZwW 19 20 7 19
0 5 15 30 mg/kg / 0.5 CMC
30 15 mg/kg /
15 mg/kg /
mg/kg / 30mg/kg /
47
DNA
CHO HGPRT
CHL F344
DNA ICR
( 42) 48 53
42
in vitro | DNA Bacillus subtilis H-17,/ 0.0156 1.5pg/

M-45 +/-S9

48
S. typhimurium 0.5~50pg/ +/-S9
TA98,TA100,TA1535,
TA1537,TA1538

49 E. coli WP2uvrA

HGPRT 2.5~250pg/mL -S9
CHO 5~500p1g/mL  +S9
50

-35-
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1.8 225pg/mL  -S9
CHL 3.5 14.1pg/mL (+S9)
51
DNA F344 0.05 0.3pg/mL
52
in vivo ICR 7.5, 15, 30 mg/kg
5.0, 10, 20 mg/kg
53 ( )
+/-S9
F D G
( 43) 54 56 65
43
F S. typhimurium 0.05~250 png/
TA98,TA100,TA1535, +/-S9
TA1537, TA1538
54 E. coli WP2 uvrA
F S. typhimurium 0.156~20.0 ng/
TA100 +/-S9
65
D S. typhimurium 5~1000 pg/
TA98,TA100,TA1535, +/-S9
TA1537
55 E. coli WP2 uvrA
G S. typhimurium 50~5000 png/
TA98,TA100,TA1535, +/-S9
TA1537
56 E. coli WP2 uvrA
+/-S9
( )
ICR ( 0 500 ppm) 16 19
2
4 6 (
) 7 4 6 8 12
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22
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12

1/8

12

Intra-period line

12

500ppm

12

57

44

1/8

12

44

500 ppm

12

13

13

13
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8 12
43 58
2mg/kg 17 23 TAR
(20mg/kg ) 33 35 TAR
90 TAR
168 90
1.5
168 15
168 3.1 41 15 20
1/10 1/50
24
17 7
K 51 6.5 10.4 18.2
N-
4-
5-
14 100 3 60
3 70 TAR 0.4 TAR
28 1.3
TAR 0.2 TAR
13 24 TAR 2 12 TAR 10 TAR
0.5%TAR (56 ) 0.1 TAR (28 )
0.2 TAR(28 ) F
0.3 TAR
F K F F K D
0.3 TAR TRR 0.5 0.005p0/g

230 260

-39 -
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4-
D 365 27.3 TAR D 3
E
23 92 D 114
35 48 D
pH5 7 9 12.6 18.1 11.6
12.3
O
LDso 461mg/kg 304 mg/kg LCso
0.83 mg/L 2.7 mg/L LDso 45 mg/kg
78 mg/kg LDso 2000 mg/kg
F LDso 27.0 mg/kg 29.4 mg/kg
D LDso 5000 mg/kg G LDso
5000 mg/kg 2500 mg/kg K LDso
776 mg/kg 1370 mg/kg
45 mg/kg
Intra-period line
10.9 mg/kg / 7.1
mg/kg / 3.9 mg/kg /
100 mg/kg
2.9 mg/kg / 4.0 mg/kg
/
2.9 mg/kg / 2.8 mg/kg
/
1 2.6 mg/kg /
2 4.4 mg/kg /
4.4 mg/kg /
25 mg/kg / 225
mg/kg / 5 mg/kg / 30 mg/kg /
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DNA
CHO HGPRT CHL
F344 DNA ICR
F D G
45
45
2
mg/kg / mg/kg /
90 10.9 22.0
26.1 51.8
""""""""""" 29 | 150 |
/ 3.6 18.6
1| 26 | 6 |
3.4 18.0
2 __________________________________________________________________________________________________________________
P 4.5 P 22.2
P 5.0 P 24.5 (
F1 4.4 F1 22.5 )
F1 5.1 F1 25.6
25.0 75.0
75.0 225
(
90 7.1 14.8
19.3 40.0
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2007/7/4 22 ()
2
mg/kg / mg/kg /
18 2.8 16.6
3.7 21.9
( )
90 3.9 4.4
4.5 5.8
1| a0 | A
4.5 10.1
28 100 400 T.Chol
""""""""""""""" so | 150 |
30.0
1
2.6 mg/kg /
100 0.026 mg/kg / ADI
ADI 0.026 mg/kg /
ADI

2.6 mg/kg /
100
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2007/7/4 22 ()
/
4- -2-(4- - )-5+(
-3-
[4- -2-(4- )-3- -5(
]
4- -2-(4- - )-5+(
-3-
2-(4- - )-5+(
-3-
2-(4- - )-5-(
-3-
4- -2-(4- )-5-( ) -3-
4- -2-(4- )-3- -5-
2-(4- )-5-( ) 3
2-(4- )-4- -5-( -3-
2-(4- )- -5( )-2- -3-
2-(4- )-5- -5-( )-2-
2-(4- )- -3- 2 -5-
4- -2-(4- -2/3- )-5-(
4- -2-(4- )-5-( -3-
2- -4-(4- )-1-( )-5+(
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22

AlG

ai

Alb

ALP

AUC

BUN

Cmax

CMC

Cre

Glob

Glu

GPT

Hb

Ht

Lym

MCH

MCHC

MCV

Neu

PHI

PLT

RBC

Retics

T2

TAR

T.Bil

T.Chol

Tmax

TP

TRR

WBC
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2007/7/4 22 ()

3
mg/kg
PHI -
() ()
3 <0.01 <0.01
¢ ) ;?/%a 2 7 <0.01 <0.01
1998 g 14 <0.01 <0.01
1 3 <0.01 <0.0075
( ) 2 100 ) 7 <0.01 <0.0075
2 g ai/ha 14 0.006 0.0075*
1998-1999 1 21 <0.005 | <0.005
3 0.53 0.29
¢ ) 2 ;?/%a 2 7 0.21 0.13
2003 9 14 0.29 0.17
1 <0.01 <0.01
( ) 2 2?/?“1 3 <0.01 <0.01
2003 9 7 <0.01 <0.01
1 <0.01 <0.01
( ) 2 152i'/zh5£ 2 3 <0.01 <0.01
2003 9 7 <0.01 <0.01
3 0.71 0.52
¢ ) 2 i?/?]a 2 7 0.60 0.54
2004 9 14 0.31 0.28
7 0.04 0.02
¢ ) ;?/%a 2 14 0.12 0.05
1996 g 21 0.01 0.01*
( ) ) 100 ) 14 0.02 0.01* | <0.006 | <0.006
g ai/ha 21 0.01 0.01* <0.006 | <0.006
1992
( ) ) 100 ) 14 1.44 0.76 0.02 | 0.01*
g ai/ha 21 0.38 0.21 0.02 | 0.01*
1992
4 1 0.03 0.01*
2 3 0.02 0.02
( ) 2 102;/1h3aS 4 7 0.04 0.02
004-2005 g 4 14 0.05 0.03*
2 21 0.02 0.02
4 1 9.70 6.08
2 3 7.37 5.44
( ) 2 102;/1h3: 4 7 5.35 3.91
9004-2005 9 4 14 5.39 1.68
2 21 2.42 1.58
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2007/7/4 22 ()

mg/kg
PHI -
() ()
7 0.09 0.07 <0.006 | <0.006
() 100
2 Ailha 2 14 0.15 0.05 <0.006 | <0.006
1994 9 21 0.02 0.01 <0.006 | <0.006
() 100 7 0.22 0.14 <0.006 | <0.006
2 iha 2 14 0.18 0.09 <0.006 | <0.006
1992 g 21 0.12 0.07* | <0.006 | <0.006
7 <0.05 <0.05
¢ ) 2 ;?/%a 2 14 <0.05 <0.05
2004 g 21 0.08 0.06*
3 1 14 0.76 0.47
() 2 100 1 21 0.21 0.16
g ai/ha
1999-2000 1 2 14 0.25 0.24
3 4.88 3.07
¢ ) 2 ;(/)ha 2 7 4.21 2.53
2004 g 14 2.09 1.38
7 1.38 0.86
¢ ) 2 iﬁﬂa 2 14 0.17 0.24
1097 9 21 0.03 0.02
3 0.39 0.21
¢ ) 2 152i'/1h9£ 2 7 0.12 0.08
1998.2000 g 13 0.03 0.01*
7 0.43 0.25
2 ;?/%a 2 14 0.32 0.17
1996 g 21 0.13 0.05*
3 2.75 1.80
¢ ) 2 ;?ha 2 7 0.99 0.64
2002 g 14 0.10 0.07
7 0.40 0.31
¢ ) 2 ;?/%a 2 14 0.20 0.18
2004 g 21 0.19 0.18
7 5.83 5.22
¢ ) 2 ;?/?]a 2 14 4.97 4.15
2004 9 21 4.15 3.31
() ) 150 L 7 1.39 0.84
g ai’ha 14 0.28 0.22
2003-2004
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22 ()
mg/kg
PHI
() ()
1 0.72 0.56
( ) 100 ) 3 0.49 0.37
g ai/ha 7 0.29 0.25
2003 14 0.14 0.11
( ) 150 ) 7 0.97 0.96
g ai/ha 14 0.59 0.39
2004-2005
7 0.21 0.12
¢ ) g;?/?]a 2 14 0.02 0.02
1996 21 <0.01 <0.01
3 11.0 6.41
) g?ﬁ]a 2 7 10.3 4.35
2004-2005 14 10.6 3.62
3 11.7 7.11
) g;?/?]a 2 7 7.06 4.59
2004-2005 14 3.79 2.35
7 0.38 0.26
) g;?ha 2 14 0.21 0.15
1999 21 0.20 0.13
1 10.9 7.30
« ) 100 ) 3 11.2 7.60
g ai/ha 7 6.3 5.00
2003 14 6.0 4.05
C ) 100-246 | 7 1.18 0.70
g ai/ha 14 0.28 0.19
2003
3 5.11 4.44
) 1902;,1h5: 2 7 4.45 3.64
2004 14 3.13 2.08
( 7 1.32 0.79
) g;?/?]a 2 14 0.73 0.46
1998 21 0.32 0.19
( 7 0.91 0.86
C ) g?/%a 2 14 0.27 0.24
9 21 0.12 0.08
1998
1 0.21 0.10*
¢ ) g;?/%a 2 3 0.05 0.04*
2000 7 <0.05 0.02*
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2007/7/4 22 ()

mg/kg
PHI -
() ()
¢ ) o | 835110 1 14 0.22 0.18
g ai/ha
2004
¢ ) 2 83.5-150 2 14 1.42 1.14
g ai/ha
2005
¢ ) 2 50 1 14 1.3 1.05
g ai/ha
2004-2005
( ) ) 150 ) 7 0.70 0.45*%
g ai/ha 14 0.40 0.35*%
2003
( ) ) 75-100 ) 14 1.60 1.49
g ai/ha 21 1.16 0.86
2004
14 0.058 0.055
¢ ) 2 g;?/%a 2 21 0.027 0.023
2004 30 0.021 0.018
0.07 0.06
¢ ) 2 g;?/%a 0.13 0.06
1998 0.10 0.05
1 0.21 0.12
( ) 2 1gogi'/1h5: 2 7 0.12 0.11
2005 14 0.14 0.11
1 0.36 0.27
2 gla Sﬂa 2 3 0.36 0.22
1996 7 0.23 0.14
1 0.33 0.22 <0.006 | <0.006
¢ ) 2 1g°gi'/1h5£ 2 3 0.20 014 | <0.006 | <0.006
1992 7 0.10 0.07 <0.006 | <0.006
1 2.39 1.46
¢ ) 2 g;?/?]a 2 3 2.19 1.32
2003 7 1.38 0.78
1 0.44 0.34
¢ ) 2 g;?ha 2 3 0.27 0.22
2005 7 0.12 0.12
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2007/7/4 22 )

mg/kg
PHI -
() ()
100
«C ) 2 g aitha 2 7 0.47 0.42
2003
() 150 1 0.17 0.13 <0.006 | <0.006
2 ailha 2 3 0.11 0.08 <0.006 | <0.006
1992 g 7 0.08 0.07 | <0.006 | <0.006
1 0.12 0.08
( ) 2 ;?/%a 2 3 0.09 0.06
2005 g 7 0.06 0.06*
1 <0.01 0.0075
¢ ) 2 ;?/%a 2 3 <0.01 0.0075
2000 g 7 <0.01 0.0075
1 0.4 0.3
¢ ) 2 g;?/?]a 2 3 0.3 0.2
2003-2004 7 0.2 0.15*
1 0.26 0.22
1 2 0.21 0.14
( ) ) 75 3 0.11 0.08
g ai/ha 1 0.30 0.24
1997 2 2 0.21 0.16
3 0.10 0.08
1 <0.05 <0.03
( ) 2 ]é?/(?]a 2 3 <0.05 <0.03
2001 d 7 <0.05 <0.03
( ) ) 80-260 1 14 0.36 0.26
g ai/ha 21 <0.05 <0.05
2003
1 0.06 0.04
( ) 2 1gogi'/1h5£ 2 3 0.06 0.05*
2003-2004 7 0.08 0.04
1 0.97 0.77
( ) 2 1gogi-/2h3: 2 3 0.51 0.41
2003-2004 7 0.22 0.18
3 0.91 0.48
( ) 2 102;/1:;) 2 7 0.13 0.08
2005 g 14 <0.05 <0.05
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2007/7/4 22 ()

mg/kg
PHI -
()| )
() ) 75 ) 14 1.47 1.00
g ai/ha 21 0.63 0.52
2004
() ) 75 ) 14 0.65 0.60
g ai/ha 21 0.50 0.34
2004
1 <0.02 <0.02
) 2 2 3 <0.02 <0.02
2000 g 7 <0.02 <0.02
1 3.76 1.71
¢ ) 2 oo 2 3 4.23 1.74
2000 g 7 3.78 1.65
1 0.07 0.03*
2 20 | 2 3 0.04 0.02*
1995 g 7 0.03 0.01*
1 2.34 1.46
2 20 | 2 3 1.73 1.10
1995 g 7 1.26 0.82
1 <0.01 <0.01
( ) 2 i?/?]a 2 3 <0.01 <0.01
1997 J 7 <001 | <0.01
1.87 1.44
( ) 250
2 _ 2 3 2.32 1.70
g ai/ha
1997 7 2.02 1.56
1 0.60 0.42
) 2 20 | 2 3 0.73 0.49
1997 g 7 0.67 0.47
1 0.42 0.30
¢ ) 2 >0 |2 3 0.39 0.32
1097 g 7 0.50 0.30
7 0.72 0.61
() ) 75 ) 14 0.67 0.60
g ai/ha 21 0.60 0.58
2003-2004 28 0.60 0.50
250 21 0.29 0.19 | <0.006 | <0.006
2 ha | 2 28 0.23 0.14 | <0.006 | <0.006
1992 g 42 0.06 0.06 | <0.006 | <0.006
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2007/7/4 22 ()

mg/kg
PHI -
() ()
() 250 3 0.41 0.32 <0.006 | <0.006
2 g aitha 2 7 0.42 0.35 <0.006 | <0.006
1994 14 0.39 0.31 <0.006 | <0.006
1 0.71 0.55
( ) 2 202i-/3h0;) 2 7 0.62 0.52
2004 9 21 0.42 0.35
7 0.36 0.29
¢ ) 2 gi?/?]a 2 14 0.32 0.26
1996 21 0.18 0.15
1 <0.01 <0.01
¢ ) 2 gi?/%a 2 3 <0.01 <0.01
1997 7 <0.01 <0.01
2 1 2.33 1.81
¢ ) 2 gi?/%a 2 3 3.57 2.75
1997 7 3.14 2.87
( ) ) 200-300 ) 7 0.46 0.32
g ai/ha 14 0.33 0.30
2004
L 14 0.29 0.18
¢ ) i gi?/%a 2 21 0.32 0.26
1998 1 22 0.03 0.02
( ) 1 100 ) 22 0.04 0.04
g ai/ha 57 0.03 0.02
1996
1 1.57 0.79
( ) 2 1g02i_/1h2aS 2 3 1.13 0.54
2003 7 0.97 0.47
4 14 0.94 0.55
( ) 4 150-175 ) 21 2.40 0.92
4 g ai/ha 30 1.80 0.79
1997-1999 2 45 1.75 0.95
2 14 0.27 0.22
( ) 2 150 ) 21 0.25 0.18
2 g ai/ha 30 0.27 0.16
2002-2003 1 45 0.03 0.03
14 0.39 0.26
2 g 2?/?131 2 21 0.36 0.20
1995 28 0.31 0.16
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2007/7/4 22 ()

mg/kg
PHI -
() ()
( ) ) 100 ) 14 0.83 0.56
g ai’ha 21 0.66 0.46
2004
14 0.085 0.082
¢ ) 2 ;?/%a 2 21 0.060 0.057
2004 9 30 0.056 0.055
1 0.49 0.08
¢ ) 3 100 2 3 0.47 0.28
g ai’/ha *
14 0.74 0.73
¢ ) 2 ;?/%a 2 21 0.75 0.73
2004 9 30 0.69 0.68
() 200 7 31.4 22.3 0.36 0.21
2 Siha 2 14 19.6 11.3 0.39 0.20
1092 9 21 13.2 6.76 037 | 0.17*
() 200 7 0.36 0.28 <0.02 | <0.02
2 iha 2 14 0.28 0.16 <0.02 | <0.02
1992 9 21 0.19 0.10* <0.02 | <0.02
3 7 28.7 20.7
( ) 3 . 2?/?161 1 14 18.4 0.44
1992-1993 2 21 3.88 2.34
3 7 0.64 0.34
( ) 3 g Za?/?]a 1 14 0.31 0.15
10921993 2 21 0.09 0.04*

10
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2007/7/4 22 ()
4
1-6 65
( 53.3kg) ( 15.8kQ) ( 55.6kQ) ( 54.2kg)
(mg/kg) ff ff ff ff
/) /)| @) | /)] @/7) | /) @ /) (S
0.29| 11.6 3.36 5.7 1.65 7.9 2.29 17.3 5.02
0.54 2.6 1.40 0.5 0.27 1.6 0.86 4.3 2.32
0.05 45 0.23 3.7 0.19 3.4 0.17 4.0 0.20
( )| 0.01] 45.0 0.45] 18.7 0.19| 28.7 0.29 58.5 0.59
( )| 0.76 2.2 1.67 0.5 0.38 0.9 0.68 3.4 2.58
0.03 2.6 0.08 0.7 0.02 0.7 0.02 4.2 0.13
6.08 0.5 3.04 0.1 0.61 0.3 1.82 11 6.69
0.07| 294 2.06 | 10.3 0.72 ] 21.9 1.53 31.7 2.22
0.14| 22.8 3.19 9.8 1.37| 229 3.21 19.9 2.79
0.47 4.3 2.02 2.0 0.94 1.6 0.75 5.9 2.77
3.07 0.3 0.92 0.1 0.31 0.1 0.31 0.3 0.92
0.86 1.4 1.20 0.3 0.26 1.0 0.86 1.9 1.63
0.21 0.4 0.08 0.1 0.02 0.1 0.02 0.4 0.08
0.25 4.5 1.13 2.8 0.70 4.7 1.18 4.1 1.03
5.22 2.1 11.0 0.3 1.57 0.2 1.04 3.1 16.2
7.11 6.1 43.4 2.5 17.8 6.4 45.5 4.2 29.9
7.6 0.4 3.04 0.1 0.76 0.5 3.80 0.7 5.32
0.86| 11.3 9.72 4.5 3.87 8.2 7.05 135 11.6
0.10 0.9 0.09 0.3 0.03 0.4 0.04 0.7 0.07
0.18 0.9 0.16 0.1 0.02 0.1 0.02 1.8 0.32
1.14 0.4 0.46 0.1 0.11 0.3 0.34 0.4 0.46
1.05 0.2 0.21 0.1 0.11 0.1 0.11 0.2 0.21
1.49 0.1 0.15 0.1 0.15 0.1 0.15 0.3 0.45
0.12| 243 292 | 16.9 2.03| 245 2.94 18.9 2.26
0.27 4.4 1.19 2.0 0.54 1.9 0.51 3.7 1.00
0.22 4.0 0.88 0.9 0.20 3.3 0.73 5.7 1.25
1.46 0.2 0.29 0.1 0.15 0.1 0.15 0.3 0.44
0.13| 16.3 2.12 8.2 1.07| 10.1 1.31 16.6 2.16
0.12 9.4 1.13 5.8 0.70 6.9 0.83 11.5 1.38
0.3 0.5 0.15 0.1 0.03 2.3 0.69 0.7 0.21
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2007/7/4 22 ()
1-6 65
( 53.3kg) ( 15.8kQ) ( 55.6kQ) ( 54.2kg)
(mg/kg) ff ff ff ff
/) /)l @) )] g/7) | /) ) (S
0.24 0.3 0.07 0.2 0.05 0.2 0.05 0.3 0.07
1.00| 12.6 12.6 9.7 9.70 9.6 9.60 12.2 12.2
1.74| 41.6 72.4| 354 61.6 | 45.8 79.7 42.6 74.1
1.70 0.1 0.17 0.1 0.17 0.1 0.17 0.1 0.17
0.49 0.1 0.05 0.1 0.05 0.1 0.05 0.1 0.05
0.61 0.4 0.24 0.1 0.06 0.1 0.06 0.6 0.37
0.55| 35.3 19.4| 36.2 19.9| 30.0 16.5 35.6 19.6
0.29 5.1 1.48 4.4 1.28 5.3 1.54 5.1 1.48
2.87 0.5 1.44 0.7 2.01 4.0 11.5 0.1 0.29
0.32 0.1 0.03 0.1 0.03 0.1 0.03 0.1 0.03
0.26 0.1 0.03 0.1 0.03 0.1 0.03 0.1 0.03
0.79 0.3 0.24 0.4 0.32 0.1 0.08 0.1 0.08
0.92 5.8 5.34 4.4 4.05 1.6 1.47 3.8 3.50
0.26| 314 8.16 8.0 2.08| 21.5 5.59 49.6 12.9
0.56| 12.6 7.06 | 11.3 6.33 8.7 4.87 17.7 9.91
0.082 0.1 0.01 0.1 0.01 0.1 0.01 0.1 0.01
0.73 3.9 2.85 5.9 4.31 14 1.02 1.7 1.24
22.3 3.0 66.9 14 31.2 3.5 78.0 4.3 95.9
296 180 289 334
3
10 12 68 70 o [/
(S 1o/l
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2007/7/4 22 ()

2005
1994
1994
1994
1995
1997
1994
1994
1994
1994
American Cyanamid Company 1993
1993
1992
1992

American Cyanamid Company 1993

1993
GLP American Cyanamid
Company 1993
GLP 2004
1998
1993 2000
1994
GLP 1994
GLP American Cyanamid Company 1993
GLP American Cyanamid Company 1992
GLP Bio/dynamic 1993
PY(F) GLP American Cyanamid
Company 1994
M-4-H(D) GLP American Cyanamid
Company 1994
PY-5-COOH(G) GLP American
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35

36

37
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39

40

41

42

43

44
45

46

a7

48
49

50

2007/7/4 22 ()
Cyanamid Company 1994
PY-4-CO-5-OH(K) GLP American
Cyanamid Company 1994
GLP Pharmaco LSR 1994
GLP American Cyanamid Company 1992
GLP American Cyanamid Company 1994
GLP 1994
GLP American Cyanamid Company 1993
GLP 1995
GLP American Cyanamid Company 1993
GLP American Cyanamid Company 1994
GLP Pharmaco LSR 1993
GLP Bio/dynamic 1993
GLP Pharmaco LSR 1994
GLP Hazleton Washington
1994
GLP Bio-Research Laboratories 1994
1 GLP Argus Research
Laboratories 1994
GLP Pharmaco LSR 1994
GLP 1994
GLP Argus Research Laboratories 1993
GLP Argus Research Laboratories 1993
DNA GLP 1994
GLP American Cyanamid Company 1994
CHO HGPRT GLP

American Cyanamid Company 1994
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51

52

53

54

55

56

57
58

59

60

61

62

63

64

65
66

67

68

69
70

2007/7/4 22 ()

CHL in vitro GLP Huntingdon Research Centre
1994
DNA GLP Microbiological
Associates 1993
in vivo GLP American Cyanamid Company 1994
PY(F) GLP American Cyanamid Company
1994
M-4-H(D) GLP American Cyanamid
Company 1994
PY-5-COOH G GLP American Cyanamid
Company 1994
GLP 1994
114 1-1 URL http://www.
fsc.go.jp/iinkai/i-daill4/daill4kai-siryoul-1.pdf
22 233 11 1
114
1-3 URL http://www. fsc.go.jp/iinkai/i-daill4/daill4kai-siryoul-3.pdf
34 370
17 11 29 17 499
42 URL http://www.fsc.go.jp/senmon/nouyaku/
n-dai42/index.html
153 1-1-b URL http://www.
fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-1-b.pdf
24 2
153 1-4 URL http://lwww.

fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-4.pdf

2007
PY(F) GLP BASF 2007
12 URL http://www.fsc.go.jp
/senmon/nouyaku/sougoul_dail2/index.html
22 URL http://lwww.fsc.go.jp

/senmon/nouyaku/kanjikai_dai22/index.html
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12 2002
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