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CAS No. 129630-19-9
EPA

17.2 mg/kg / 100
0.17 mg/kg / ADI



pyraflufen-ethyl 1SO

IUPAC
2- -5-(4- -5- -1-
-3- )-4-
ethyl 2-chloro-5-(4-chloro-5-difluoromethoxy-1-
methylpyrazol-3-yl)-4-fluorophenoxyacetate

CAS No. 129630-19-9
[2- -5-[4- -5-( )-1-
1H- -3- )4 ]
ethyl [2-chloro-5-[4-chloro-5-(difluoromethoxy)-1-methyl-
1 H-pyrazol-3-yl]-4-fluorophenoxy]acetate

C1sH13CloF3N204 413.18
F
Cl
Cl
N > OCHF,
O—C/CHZ_O EH
CHeCH, O ’
1999
Protox Proto-1X

1999 4

19



1
2007

EPA Federal Register 2002 2003 )
2~4
1. 1~4 5
14C [pyr-14C] 14C
[phe-14C]
3.(3) 4.(3) B C D
5 14C [pyr-14C] B [pyr-14C]
C [pyr-14C] D
/
1 2
SD 5 [pyr-14C]
5 500 mg/kg
5 mg/kg / 14 [pyr-14C]
5
1 3.0~4.8

Cmax 4.2~7.8

Crmax 3.8

Crnax 2 4
1
[pyr-+C] [pyr-+C]

Trmax 4.8 3.0 7.8 4.2 3.8

Cmax ug/g 2.84 2.67 100 108 2.69

T 3.5 3.0 7.0 3.0 6.1

SD 5 [pyr-14C]
5 500 mg/kg [phe-14C]
[pyr-14C]
24 TAR 90

24

66.8~90.0%TAR



69.7~88.6%TAR

24
3.7~-6.3%TAR
0.05%TAR
[phe-14C]
24
SD 5
14 [pyr-14C]
96 90%TAR
24 61.6%TAR
2 4
SD
5 mg/kg
48 36.1%TAR
56 TAR
[pyr-14C]
[pyr-14C]
1.(1) [phe-14C]
96
[pyr-14C]
[pyr-14C]
[phe-14C]

28.0~32.5%TAR

[pyr-14C]
24 95 TAR
78.9%TAR 78.9%TAR
2 4

5 mg/kg /

25.8%TAR

6 [pyr-14C]

19.7%TAR
2 4

5 500 mg/kg

1.(2) sD

Tmax

96

Tmax

[pyr-14C]



[pyr-14C]
[pyr-14C]
1.(1) [phe-14C]
[pyr-14C]
1.(3) SD
[pyr-14C]
B

28.1~38.1%TAR
12.1~17.9%TAR
22.1~24.0%TAR

5 500 mg/kg

1.(2)

78.2~78.7%TAR

14.4~17.9%TAR B
E

1.9~4.9%TAR E

4.0~4.4%TAR

[pyr-14C]
4.4%TAR B 43.6%TAR
15.6%TAR C F
1.0%TAR B E B 25%TAR E
23.5%TAR
[phe-14C] [pyr-14C]
20.0~27.4%TAR B 34.8~36.4%TAR E 12.7~18.7%TAR
C F 1.5%TAR
B E B 1.8%TAR E 14.0~14.7%TAR

E

B 3.4%TAR E 27.1%TAR

E



Baldus [pyr-14C] [phe-14C]

20 g ai/ha 4
2
23 TRR 54~55
0.017~0.020 mg/kg B 8~12%TRR 0.003~0.004 mg/kg
E 3~5%TRR 84
0.0002 mg/kg B CD E 4
B 10~14%TRR[0.002mg/kg] C D E
7 TRR [0.001 mg/kg ]
O -
N-
2
2 mg/Kkg
[pyr-*+C] [phe-1C]
23 0.031 0.015 | 0.038 0.016
84 0.0002|0.0019| 0.020 | 0.014 0.0002|0.0027| 0.015 | 0.016
3 [pyr-14C] 156 g
ai/ha
3
28 61
0.01 mg/kg
90.7~107%TAR 2
3 mg/kg
3cm | 5cm

10




0 <0.0001 | <0.0003 | <0.0003 | <0.0002 | <0.0002 | 0.0049
28 <0.0001 | <0.0003 | 0.0004 | <0.0002 | <0.0002 | 0.0017
61 <0.0001 | <0.0003 | 0.0010 | 0.0006 | 0.0003 | 0.0024
Cal White [pyr-14C]
[phe-14C] 34.3 35.0 g ai/ha
113
7 4
.
B
0.0009 mg/kg
2
4 7
mg/kg
1) 2)
0.0009 0.0009 6.54
_14
[pyr-HC] 0.0003 0.0003 4.92
0.0001
0.0009 0.0009 7.05
_14
[phe-14C] 0.0002 0.0003 4.39
0.0001
1) 1M 2) 1M
[pyr-14C] 0.012 mg/kg
7 2 cm
14 2
5
90.5~97.7%TAR
86.7~96.1%TAR
2.8%TAR
1% TAR 14
0.005~0.017 mg/kg 0.002~0.003 mg/kg
B C D A /

11




mg/kg
0 14 28 42
14 28
0.0002 <0.001
0.0052 0.0034
0.0112 0.0107 0.0107 0.0113
0.0006 0.00046 0.00026 0.00011
0.0034 0.0011
0.0169 0.0074
0.01 0.00862 0.0105 0.0111
0.00138 0.00192 0.00058 0.00021
[pyr-14C] [phe-14C]
20 200 g ai/ha 20 178
[pyr-14C] [phe-14C]
B C
D N- / E
2
B
3 78.8~82.2%TAR C
28 15.6~16.5%TAR D
100~178 61.1~69.0%TAR
178 10 TAR
100 2%TAR B 80~93%TAR
B B 5
C
D
CO>
2

12




[pyr-+C]

20 200 g ai/ha 20 101
88.6~90.8%TAR 3.97~7.13%TAR
101 24.9~25.8%TAR
68.7~73.3%TAR
2% TAR
[pyr-14C] [phe-14C]
C
N- /
B 1
97.6~99.0%TAR
B B 5
C CO
D
2
B C
D
6
2
6
K gads Kadsy.
35.9~106 2,700~5,210

B 2.21~3.02 81~197

C 26.2~52.7 1,420~2,180

D 52.2~115 3,100~4,350

13




[pyr-14C] 50 pH 4 pH 7
pH 9 25 pH7
50 pH
pH4 120 pH7 2.4~120 pHO 2.4
25 13.1 2
[pyr-14C] [pyr-14C] B [pyr-4C] C
[pyr-14C] D 0.06 ng/mL
85.8 W/m2 280~800
nm
7
B
10%TAR 2
7
61.5 [53.4] 33.2[28.9]
B 22.1[19.2] 17.2 [14.9]
C 8.7 [7.6] 1.3[1.1]
D 29.1 [25.3] 30.1[26.1]
[1 4~6
B C D
8 2
8
40 g ai/ha 1 18

14



1 23
1 78
40 g ai/ha
1 12
1 42
57 g ai/ha
2 78
1 304
0.02 mg/kg
1 202
1 256
0.02 mg/kg
1 213
2.0% 0.19%
3
2
9
mg/k
I (mg/kg )| (mgkg )
0 78.1
313 1,250
(Irwin ) ICR 5,000 313 1,250
0 313
1,250 5,000 313 1,250
0 313
( ) 1,250 5,000 313 1,250
1%Tween80

15




DEC 4,4-DCP 45-DCP DIM
B 10 11
2 3
10
LDso mg/kg
Sb >5.000 >5,000
y| SP >5,000 >5,000
»| SP >5,000 >5,000
ICR >5,000 >5,000
y | ddY 5,000 >5,000
y | ddY >5,000 >5,000
1
Sb >2.000 >2,000
sD LCso mg/L
>5.03 >5.03
1) ) 0.5%CMC
11
LDso mg/kg
SD
DEC . 5,000 >5,000
] /
4,4-DCP Sb i >5,000 >5,000
4,5-DCP Sb : 5,000 >5,000

16




DIM Sb i >5.000 5,000
B SD . 1,000~3,000| 3,000
/
C SD
i >5.000 25,000 |3 000 markg
1
/
D Sb i >5.000 |3,000~5000
Dunkin-Hartley
2 3
90
SD 10 0 200 1,000 5,000
15,000 ppm 90
15,000 ppm Hb Ht TP

17



Alb AST ALT ALP
5,000 ppm
456 mg/kg / 499 mg/kg /
2~4
90
4 0 40 200 1,000 mg/kg
/ 90
1,000 mg/kg / 7 PT
7 APTT
1,000 mg/kg /
Glu ALP
1,000 mg/kg /
1,000 mg/kg /
2~4
28
0 100 300 1,000mg/kg /
28 6~7 7
1,000 mg/kg / 3 4
1
4 0 40 200
1,000 mg/kg / 1
40 mg/kg /
1,000 mg/kg / Glu

18



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

2~4
2 /
Wistar 70 0 80 400 2,000
10,000 ppm 2 /
10,000 ppm
2,000
ppm 10,000 ppm 10,000 ppm
10,000 ppm Hb Ht
MCV MCH
2,000 ppm
10,000 ppm
400 ppm 17.2 mg/kg / 2,000 ppm 112 mg/kg /
2
18
ICR 60 0 200 1,000 5,000
ppm 18
12
13
5,000 ppm 1,000 ppm
1,000 ppm
200 ppm 21.0 mg/kg /
19.6 mg/kg / 2~4
12 18
5,000 ppm 1

19




1,000 ppm

200 ppm
0 200 1,000 | 5,000 0 200 1,000 | 5,000
60 60 60 60 60 60 591 60
6 12 242 31** 1 0 1 16**
* p<0.05 ** p<0.01 Fischer
n 1 47
2) 1,000 ppm 78
2
SD 24 0 100 1,000 10,000
ppm
14
10,000 ppm
10,000 ppm
1,000 ppm P 70.8

mg/kg / P
91.2 mg/kg /

2~4

14

2

80.1 mg/kg / F1 82.3 mg/kg / F1

10,000 ppm

20




1,000 ppm

10,000 ppm
1,000 ppm
SD 22 6~15 0 100 300
1,000 mg/kg / 0.5% MC
100 mg/kg /
1,000 mg/kg /
2~4
NZW 15 6~19 0 20 60
150 mg/kg / 0.5% MC
150 mg/kg / 3 60 mg/kg
/
60 mg/kg /
20
mg/kg / 150 mg/kg /
2~4
DEC 4,4-DCP 4,5-DCP DIM
B C D
15 16

21




DNA

ICR SD
UDS
S9
in vivo ICR
2 4
15
invitro Bacillus subtilis
DNA 344~5,500 pg/ +/-S9
H17 M45
Salmonella typhimurium
TA98 TA100 TA1535
TA1537 TA1538 156~5,000 ug/plate +/-S9
Escherichia coli
WP2 uvrA
-S9
10~100 ug/mL -S9 +S9
L5178Y TK*- |20~200 pg/mL +S9
10~50 pg/mL  -S9
L5178Y/TK+-3.7.2c | 1207350 ng/mL +S9
650~2,600 png/mL  +/-S9
fnvive ICR 1,250 2,500 5,000 mglkg
5 15
UDS SD 600 2,000 mg/kg
4
+/-S9
16 /
S. typhimurium
TA98 TA100
DEC TA102 TA1535 313~5,000 ug/plate
TA1537 +/-S9
E. coli
WP2 uvrA

22




4,4-DCP

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ng/plate
+/-S9

4,5-DCP

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ng/plate
+/-S9

DIM

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ug/plate
+/-S9

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ug/plate
+/-S9

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ug/plate
+/-S9

N~ 0O

S. typhimurium
TA98 TA100
TA102 TA1535
TA1537

E. coli
WP2 uvrA

313~5,000 ng/plate
+/-S9

SD 4
50,000 ppm 14
50,000
AST ALT

T. Bil

ppm
10,000 ppm

23

0 500 10,000

Hb Ht

Hb Ht




B 8-0H-dG

SD 5 0 5,000 10,000 ppm
8-OH-dG 0 400 2,000 10,000
ppm S 7
y/j 8-OH-dG
10,000 ppm 8-OH-dG
5,000 ppm 8-OH-dG
10,000 ppm B
2,000 ppm 10,000 ppm
7
DNA
2
ICR 12
B 0 10 100 1,000 pg/mL invitro
ICR 5 0 5,000 10,000 mg/kg
ICR
5 0 200 1,000 5,000 ppm
1,200 ppm 28
B P-450
EROD AMND
6 24 48
P-450
6
EROD 5,000 10,000 mg/kg
24 10,000 mg/kg AMND AN-OH ECOD
48 10,000 mg/kg EROD
5,000 ppm 5,000 ppm

EROD PROD AMND AN-OH

ECOD
24



AMND 1,000 ppm

ppm
P-450
P-450
in vitro
2
PCNA
11.(3) 18
1,000 5,000 ppm
5,000 ppm 13
13 78

200 ppm
21.0 mg/kg /
2
ICR 20
10,000 ppm 4

10,000 ppm

EROD

78

1,000 ppm

19.6 mg/kg /

AST

25

P-450

1,200
28
AMND
0 200
PCNA
1,000 ppm
PCNA
78
8 200 ppm
200 ppm

0 3,000 5,000

3,000 ppm

ALT



F344 0.1~313 uM

48 ICR
5 0 3,000 5,000 10,000 ppm
28 14
SD 4
0 400 2,000 10,000 ppm 28
1 2 4
0.5 uM
2
4 4 2
3,000 ppm 5,000 ppm
4
3,000 ppm
5,000 ppm
5,000 ppm
2,000 ppm
4 400 ppm
1 2 4
2 4
400 ppm
2
p 8-0H-dG
ICR 5 0 200 1,000 5,000
10,000 ppm 8-OH-dG 0
200 1,000 5,000 ppm g
7 p

26



8-OH-dG

10,000 ppm 5,000 ppm
5,000 ppm
o) 5,000 ppm
5,000 ppm DNA
8-OH-dG 10,000 ppm
7
5,000 ppm
DNA
5,000 ppm 2

27



3.0~4.8 4.2~7.8 Crmax

B E
1 N -
B C D E
B C D
17
2 / 17.2 mg/kg /
100 0.17 mg/kg / ADI
ADI 0.17 mg/kg /
ADI /
2

17.2 mg/kg /
100

28
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17

mg/kg / D
mg/kg /
90 0 200 1,000 5,000 456 456
15,000 ppm 499 499
0 17.8 85.6
456 1,490
0 194 954
499 1,500
2 0 80 400 2,000, 17.2 86.7
10,000ppm 112 579
/ 0 3.4 17.2 86.7
468
0 44 21.8 112
579
2 0 100 1,000 10,000
ppm ] P 70.8 P 70.8
P 0 6.84 70.8 P 80.1 P 80.1
721 F1 82.3 F1 82.3
P 0 7.78 80.1 F1 91.2 F1 91.2
813
F1 0 8.10 823
844
F1 0 9.06 91.2
901
0 100 300 1,000 1,000 1,000
1,000 1,000
18 0 10 200 1,000 21.0 21.0
5,000 ppm 19.6 19.6
0 21.0 110
547
0 19.6 98.3
524
0 20 60 150 20 20
150 150

30




90 0 40 200 1,000 1,000 1,000
1,000 1,000
1 0 40 200 1,000 1,000 1,000
1,000 1,000
NOAEL 17.2 NOAEL 19.6
ADI ADI 0.17 cRfD 0.20
SF 100 UF 100
ADI 2 18
NOAEL SF ADI cRfD UF

1

31




1 /
2- -5-(4- -5- -1- -3-
)-4-
2- -5-(4- -5- -1- -3-
y-4-
4- -3-(4- -2- -5- )-5-
-1-
N- / 2- -5-(4- -5- 1H- 3- )-4-
N- / 2- -5-(4- -5- 1H- 3- )-4-
DEC
4,4-DCP
4,5-DCP
DIM

32




ai

Alb

ALP

ALT

[GPT]

AMND

AN-OH

APTT

AST

Cmax

CMC

ECOD

EROD

Glu

Hb

Ht

LCso

LDso

MC

MCH

MCV

8-OH-dG

8-hydroxydeoxyguanoisine

P-450

P-450

PCNA

PHI

PROD

Proto-1X

Protox

PT

RET

Tz

TAR

T.Bil

Tmax

TP

TRR

33




mg/kg

. PHI
(g ai/ha) 0)
()
7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
12FL 3 14 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1995 21 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
7 <0.02 <0.02 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
12FL 3 14 <0.02 <0.02 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
1995 21 <0.02 <0.02 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
11.4FL 4 6-8 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1999
11.4FL 4 6-8 <0.05 <0.05 <0.06 <0.06 <0.07 <0.07 <0.06 <0.06
1999
42-45 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
20FL 3 58-67 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1996 92-99 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
43-45 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
20FL 3 60 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
19% 90-93 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
16FL 4 1 <0.01 <0.01
2004
16FL 4 1 <0.01 <0.01
2004
20EC 2 7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
2000
20-40
2
3
7
3 14 <0.01 <0.01
2002 20 21
2
20FL 1 115 <0.01 <0.01
2002

34




mg/kg

. PHI
(g ai/ha) 0)
()
20FL 2 119 <0.01 <0.01
2002
20FL 2 125 <0.01 <0.01
2003

22.8FL 1 56-57 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
22.8FL 1 56-57 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
22.8FL 1 56-57 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
22.8FL 1 56-57 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
22.8FL 1 60-66 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
22.8FL 1 71 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

2000
7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
12FL 3 14 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1995 21 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
7 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
12FL 3 14 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1995 20-21 | <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
12FL 3 14 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1995 21-22 | <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
12FL 3 7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1965 14 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006

35




mg/kg
. PHI
(g ai/ha) 0)
()

15.2FL 3 7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
1997

15.2FL 3 7 <0.01 <0.01 <0.02 <0.02 | <0.014* | <0.014* | <0.02 <0.02
1997

15.2FL 3 7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
199%6

15.2FL 3 7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
199%6

15.2FL 3 7-9 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
19%

15.2FL 3 6-7 <0.005 | <0.005 | <0.006 | <0.006 | <0.007 | <0.007 | <0.006 | <0.006
19%

9.6FL 2 1 <0.01 <0.01
2005
FL EC

<
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34 370
17 11 29 17 499
19 1 24

US EPA Pyraflufen-ethyl. Human Health Risk Assessment for
Pyraflufen-ethyl on Cotton and Potatoes. (2002)
US EPA Federal Register / Vol. 68, No. 98 / Wednesday, May 21, 2003 / Rules
and Regulations (2003)

181
URL http://www.fsc.go.jp/iinkai/i-dail81/dail81kai-siryoul-1.pdf

24 2

181

URL http://www.fsc.go.jp/iinkai/i-dail81/dail81kai-siryoul-4.pdf
8
URL http://www.fsc.go.jp/senmon/nouyaku/kakuninl_dai8/index.html
30

URL http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai30/index.html
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