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CAS No.
560121-52-0
( ) (
)
( ( ) ( )
/ ) ( ) 2 ( )
( )
2 /
5.1 5
mg/kg / 5
mg/kg / 100 0.05 mg/kg /
ADI
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cyenopyrafen 1SO

IUPAC
(E)-2-(4-tert- )-2- -1-(1,3,4-
-5- ) =2,2-
(E)-2-(4-tert-butylphenyl)-2-cyano-1-(1,3,4-trimethyl-
pyrazol-5-yl)vinyl 2,2-dimethylpropionate

CAS(No. 560121-52-0)
(1E)-2- -2-[4-(1,1- ) 1-1-(1,3,4-
-1H- -5- ) =2,2-
(1E)-2-cyano-2-[4-(1,1-dimethylethyl)phenyl]-1-(1,3,4-trimethyl
-1H-pyrazol-5-yl)ethenyl 2,2-dimethylpropanoate

C24H31N302 393.52

1998 ()

()
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( .1 4 14C
([ben-14C] ) 14C
([pyr-14C] ) B ~
14C [ben-14C]B
1 2
Wistar 12 [pyr-14C]
[ben-14C] 10 1,000
mg/kg
1
1~4 Cmax 1.00~1.14 ngl/g
T 3.1~5.2 3~6
Cmax 11.9~20.5 pg/g T2 5.8~9.9
2~4 1~-6 Cmax 0.58~0.70
ug/g 6.72~10.7 pg/g
2
1
[pyr-14C] [ben-14C]
Tmax Cmax T2 Tmax Cmax T2
2 1.05 3.1 1 1.14 4.4
2 0.58 4.0 2 0.70 11.4*
(10 mg/kg ) 4 1.07 5.2* 2 1.00 4.7
4 0.60 5.0 2 0.65 19.2*
4 11.9 9.9 3 16.0 5.9*
3 6.72 8.4 3 8.62 4.9*
(1,000 mg/kg ) 6 13.5 6 20.5 5.8
1 7.63 8.7* 6 10.7
Tmax Cmax ng/g Tz
Wistar 4 [pyr-14C]
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[ben-14C] 10 mg/kg
24 48 120 2
48
2 %TAR
[pyr-14C] [ben-14C]
0~24 2.6 63.5 4.3 60.8 4.0 81.1 3.5 80.4
0~48 3.1 89.4 5.0 86.4 4.3 93.3 4.2 94.1
0~120 3.2 92.1 5.1 89.6 4.5 93.8 4.4 94.8
120 3
TAR 0.02~0.11%
2
3 120 ng/g
[pyr-14C] (0.011), (0.010), (0.006), (0.005), (0.002)
(0.013),  (0.012), (0.011)
(0.031), (0.027), (0.014), (0.011), (0.009),
[ben-14C] (0.005),  (0.005),  (0.002)
(0.149), (0.055), (0.047), (0.023), (0.013),
(0.011), (0.008),  (0.004)
Wistar 4 [pyr-14C]
[ben-14C] 1,000 mg/kg
24 48 120 4
48
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4 %TAR
[pyr-14C] [ben-14C]
0~24 0.63 87.0 1.1 90.1 0.75 83.8 1.4 69.2
0~48 0.78 96.7 1.3 98.7 1.1 97.1 2.1 91.8
0~120 0.84 98.5 1.3 99.2 1.2 98.9 2.2 93.5
120 5
0.07%TAR
2
5 120 ug/g
[pyr-14C]
[ben-14C] (1.57),  (0.625), (0.308),  (0.255)
(3.18),  (2.40), (0.159)
Wistar 4
[pyr-14C] 10 1,000 mg/kg

48

51.5~64.1%TAR

(8.4~9.2%TAR)

87.0~89.8%TAR 2
6 48 TAR
10 mg/kg 1,000 mg/kg
64.1 51.5 8.4 9.2
1.8 4.7 0.6 0.9
33.5 41.7 87.0 89.8
Wistar 6 [pyr-14C]
10 1,000 mg/kg



0.6%TAR
24.7~38.1%TAR
P 17.4~20.6%TAR

85.0~91.6%TAR

10

O 12.0~12.2%TAR

2007/12/5 32
7
T max
24
T max
24
2
7 ng/g
Tmax * 24
(80.7), (5.19), (0.70), (0.14),
(11.8),  (1.18) (0.09), (0.06), (0.05),,
(0.03),  (0.03)
(10 mgikg ) (103),  (7.54), (3.60), (0.57),
(0.61),  (0.50) |(0.08), (0.07), (0.06),  (0.06),
(0.03),  (0.02)
(8,480), (236),  (15.8),  (3.39),
(70.4),  (15.5) (3.05),  (1.46)
(1,000 mg/kg ) (10,300), (498),  (29.5), (5.99),
(94.4),  (17.1) (3.08),  (2.35)
* 2 4 4 6
[1.2) ()]
24 48 8
E 0.1-23%TAR F G R

R 42.9~44.7%TAR
T 9.5~12.9%TAR

6.0%TAR
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2
8 %TAR
E(0.6~2.3),R(0.4~0.6),G(0.3~0.4),
F(<0.1~0.2), (1.1~1.2)
10 mg/k R(42.9~44.7),T(9.5~12.9),E(1.0~2.4),
[pyr-14C] ( I ) 24.7~28.6 ( ). T( )E( )
F(0.8), G(0.8), (0.1~3.4)
E(0.1~0.6),R(0.2~0.3),
(0.2~0.3)
1,000 mg/k .0~6.0), .0~1.4),
( gkg ) 88 6016 R(5.0~6.0),E(<1.0~1.4)
(0.4~0.5)
E(0.9~1.9),G(0.3~0.5),F(0.2~0.4),
(1.2~2.1)
ben-14C 10 mg/k P(17.4~20. 12.0~12.2),E(2.0~4.
[ben-14C] | (10 mg/kg ) 30 5-38.1 ( 0.6),0(12.0 ),E(2.0~4.8),
G(4.0~4.1), (16.3~19.0)
E(0.2~0.7),G(0.1), (0.4~0.5)
P(2.0~2.9),0(1.6~2.5),
(1,000 mg/kg ) 85.0~90.2
(0.6~2.0)
[1.(D] 48
B- /
9
5 11.0~20.0%TAR 11 14.9~18.6%TAR
5 E (V)
11 C U EFG R 4.3%TAR

5 1.5~2.2%TAR

2

11

11 4.2~-5.0%TAR
E G 0.8%TAR
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9 %TAR

V(11.0~20.0),U(14.9~18.6),G(4.3),
E(1.2~2.9),R(0.9),F(0.4)
(10mgkyg ) E(17.2~26.5),C(11.8~18.4),G(3.5~4.9),

-14C
[pyr-+C] F(3.8~4.7),R(2.0~3.2)
U(4.2~5.0),V(1.5~2.2),G(0.6~0.8),
E(0.2)
(1,000 mg/kg U(1.7~4.2),C(0.7~2.4),V(0.9~1.7),
E(0.8~1.6),G(0.2~0.5),F(0.2),R(0.1)
[1.(5)] Tmax
10
R TRR
55.6~72.1% C (8.4~17.5%TRR) E (8.7~14.7%TRR) F
T G 4.3%TRR
R (16.6~49.4%TRR) C 17.5~54.9%TRR E 9.8~23.1%TRR
C 61.3~74.4%TRR
E (6.5~11.9%TRR) F G R 3.7%TRR
C 79.8~82.6%TRR
E
(C ) tert— (E )
3 (F ) tert —
(G ) O P R T )
U \ 2
10 %TRR
Tmax 1
[pyr-14C] R(55.6~72.1),C(8.4~17.5),E(8.7~14.7),F(0.5~0.7),
(10 mg/kg T(1.9~4.3),G(0.5), (4.3~9.0)

12
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C(61.3~74.4),E(6.5~11.9),F(<1.6~3.7),
G(1.4),R(1.4),

(<1.6~5.4)

R(16.6~49.4),C(17.5~54.9),E(9.8~23.1),

(1,000 mg/kg T(2.4),F(1.5), (1.9~18.1)
) C(79.8~82.6),E(5.6~7.1)
1) 2 4 4 6
Wistar ( 2 [pyr-14C]
10 mg/kg 6
Wistar
3 1g
24 24 11
24 25.2%TAR
7.1%TAR 26.4%TAR
[pyr-14C]
35.9%TAR
11 24 24 %TAR
/ 25.2 7.1 26.4 0.6 39.6 3.0
12
F U G \/
E G R
G R T U \
U \ 36%
C E G
3
12 %TAR

V(11.9),U(8.9),G(4.9),

V(12.2),G(6.8),

R(4.8),G(0.8),

V(15.6),U(11.3),R(6.2),

13
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F(1.0) U(3.2),F(0.8) E(0.4) G(5.4),C(0.6),T(0.6)
3 1
10 B
Wistar 2~3 [ben-14C]
[ben-14C]B 10 mg/kg
13 [ben-14C]
1 Cmax 1.3 Mg/g T 3.1
[ben'l4C]B 3 Cmax 072 l.,l.g/g T1/2
3.4
13
Tmax Cmax T2
[ben-14C] 1.0 1.3 3.1
[ben-14C]B 3.0 0.72 3.4
Tmax Cmax ug/g Tir
72 14
[ben-14C] [ben-14C]B
14 %TAR
[ben-14C] [ben-14C]B
0~24 2.7 84.4 15 87.8
0~48 3.1 93.4 1.8 97.1
0~72 3.2 94.6 1.9 97.7
72 15
72
15 72 ug/g
[ben-14C] [ben-14C]B
(0.08), (0.06), (0.02), (0.02),

16

14
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E
B
[ben-14C] E (20.0%TAR) P (14.0%TAR)
[ben-14C]B E 12.9%TAR
16 24 %HTAR
[ben-14C] [ben-14C]B

E(0.8), | B(65.7),E(12.9),
C(3.1),P(1.1),G(1.0),
0(0.3),F(0.2)

E(1.8),G(0.2),
F(0.1) (24.0),E(20.0),P(14.0),0(6.9), | G(0.1)

C(6.3),G(4.8),F(3.3)

2
17 [ben-14C]
48 49.7%TAR
53.2%TAR
[ben-14C]B 48 [ben-14C]
31.0%TAR 32.9%TAR
U \%
B
17 48 TAR
[ben-14C] 49.7 3.4 46.7 <0.1 1.7 <0.1
[ben-14C]B 31.0 1.9 66.5 <0.1 2.5 <0.1
B
C
( 4)
[ben-14C] [pyr-14C] 30%
150 ppm 1,050 g ai/ha

15



2007/12/5 32

0O 7 14 28 ([pyr-14C]
[ben-14C]
mg/kg 98.4 TRR
( 28 )
61.3 TRR
[ben-14C]
98.7 TRR
28
76.7% 23.4%TRR
[ben-14C]
28 68.6% TRR
4.4%TRR D I
28 V E
6.9%TRR 0.2%TRR
[ben-14C]
[pyr-14C]
0.394 mg/kg 19.1 mg/kg
90.6%TRR
B D I
B
B
E E
E P P
( 5)
[ben-14C] [pyr-14C]
150 ppm
300 g ai/ha

16

28 )

0.289
1.6%TRR
0.164 mg/kg
38.7 TRR

18.3 mg/kg
1.3%TRR
14.9 mg/kg

98.5%TRR
7~28 B
0.4~1.6%TRR
w P

28
87.1%TRR
90%TRR

4.0%TRR 4.1%TRR

30%

Moneymaker
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[ben-14C] [pyr-14C]
0.05 mg/kg
6% TRR
91%TRR 14
0.085 mg/kg
48%TRR [ben-14C]
17%TRR 8% TRR [pyr-14C]
24%TRR 29%TRR
[ben-14C] [pyr-14C]
14
mg/kg) 52.1%TRR (0.044 mg/kg)
2%TRR 14
7 14
10~20%TRR
(<1.5%TRR) B C |
14
C
B ( ) D |
[ben-14C] 30%
ppm 450 g ai/ha
0O 1 7
0 14
2.62 mg/kg
2.3%TRR
98.5%TRR 14
93.1%TRR
95.1%TRR

17

94 TRR

0.065
75%TRR

76.4%TRR (0.050
B C D I
70%TRR

1~-6%TRR

0.003~0.010 mg/kg

6
150
14
97.7%TRR
2.84 mg/kg
6.9%TRR
B
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C D E | 1.7%TRR 3%TRR
80.7 mg/kg
98.8%TRR 14 38.0 mg/kg
96.8% TRR B D E
| 2%TRR
(B) (D) (M
(C) tert- (E)
7
[ben-14C] [pyr-14C]
1.0 mg/kg (1,050 g ai/ha) 2542
189
[ben-14C] [pyr-14C] 189
40.8%TAR 33.2 TAR
[ben-14C] 189
26.0%TAR 25.3%TAR C 21%TAR
O 3.0%TAR [pyr-14C] 189
129 TAR 19.3 TAR
S 83 TAR R 1.3%TAR C 0.3%TAR [pyr-14C]
4 1.8~8.6%TAR
20%TAR
DTso 123~154 (
138 ) 90% DToo 409~511 ( 460
)
C C O
R R S
8
[ben-14C] [pyr-14C]
1.0 mg/kg (1,050 g ai/ha)
2542 300 W/m?2 300~800nm
10
10 63.2~71.8 TAR
87.0~93.3 TAR B ( 5.3
TAR) C(1.4 TAR) O(1.6 TAR) R (1.0 TAR) (3.4
TAR) B C R

18
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1%TAR
DTso DTgo 23.4
7.7 91.2 303
B C
C O R
9
4 [ ( ) (USA) ( )
(UK) ]
Freundlich Kads  84.6~462

Koc  4,730~16,900

10
-93~ -95
[ben-14C] [pyr-14C] pH4 (
) pH7 ( ) pH9 ( ) 0.05
mg /L 25 30
30 pH4 7 9
[ben-14C] 85.4 42.0 0.1 TAR
[pyr-14C] 89.7 41.8 <0.1
TAR pH
pH4 7 9 166 25.7 0.9
pH pH 10
TAR C C pH4
10.6~11.1%TAR pH7 53.8~56.9 TAR pH9 98.9~100.5 TAR
Q R 6.2 TAR 5.1 TAR pH9
30 1.6 TAR
pH C
C
Q R 11
[ben-14C] [pyr-14C]

19
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0.05 mg/L
25+1 10 300 W/mz2
300~800nm
240 %TAR (0.4~0.8%TAR)
B ( 19.6%TAR) J (10.1%TAR) K (24.9%TAR) L (28.6%TAR)
M (17.5%TAR) N (12.7%TAR) F69 (J K 14.6
TAR) 10 4 TAR
cC O R
10 70~90%TAR C
22.3%TAR
1 0.1~0.6%TAR
B (17.9%TAR) F24 ( 22.3%TAR)
10 0.1%TAR 19.0%TAR
C JKULMNOR F69
10 2%TAR
C 95.0%TAR
DTso DToo
0.02 (24.4 ) 0.06 80.9 35<
DTso 0.05 74.0
DTso DToo 0.02 31.8 0.07 105.8
35< DTso 0.07 96.5
B
J K F69 L
N M
C
B R
12
C
18
2 5 C 2~8

13

20
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18
C
5 5
300 g ai/ha
2~4 2~4
3 8
1.0 mg/kg
5 5
30%
B C D E
3 7
50.5 mg/kg 21 0.2 mg/kg
7 C
5.33 mg/kg 21 0.18 mg/kg 14
3
19 (
4)
19
1~6 (65 )
( 53.3kg) | ( 15.8kg) | ( 55.6kg) | ( 54.2kg)
205 156 224 231
(no/ 1)
20
15

21
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20
(mglkg )
/ ( ) | (mgkkg )| (mgkkg )
0 200
SD
) 600 2,000 2,000
(Irwin ) 5
()
0 200
3 600 2,000 2,000
« )
SD
21 16 18
21
LDso (mg/kg )
SD
>5,000
SD
5 >5,000 | >5,000
SD LCso (mg/L) (
S >5.01 >5.01
B C D E | SD ICR
22 19 23
22
LDso
(mg/kg )
SD
B 6 >2,500

22
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2,000 mg/kg 3/6
SD
C 2,000
6
SD
D >2,500
6
SD
E >2,500
6
ICR
I* >300
5
2,000 mg/kg
NZW
(
24 25)
Hartley Maximization
( 26)
CBA/Ca
27
90
Wistar 10 0 500 5,000
20,000 ppm 23 90
23 90
500 ppm 5,000 ppm | 20,000 ppm
39.5 409 1,660
(mg/kg /) 46.2 465 1,820
24
Glu 500 ppm
1

23
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pH 5,000 500 ppm
20,000 ppm
20,000 ppm 1
5,000 ppm /
500 ppm 39.5 mg/kg / 46.2 mg/kg /
28
24 90
20,000 ppm
2
Glu TG
pH pH
5,000 ppm /
Glu T.Chol
500 ppm
90
4 0 10 100
300 mg/kg / 90
2

24
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300 mg/kg /
2 3
13
300 mg/kg /
300
100 mg/kg /
300 mg/kg / 29
21
SD 6 0 100 300
1,000 mg/kg / 6 1/ 21
25
1,000 mg/kg /
1,000 mg/kg /
300 mg/kg / 1,000 mg/kg /
30
25 21
1,000
mg/kg /

300 mg/kg /

25
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4 0
2 20 200 400 mg/kg / 1
26
400 200 mg/kg / Glu
T.Chol 400 mg/kg /

400 mg/kg /
400 mg/kg / 200 mg/kg /
pH 400 mg/kg /

400 mg/kg /

400 200 mg/kg /

400 200 mg/kg /

400 mg/kg /

400 mg/kg / 200mg/kg /
31

26 1

400 mg/kg /

Ht Hb RBC
200 mg/kg /
Wistar 70 50
20 0 20 100 ( ) 2,000
10,000 ( ) 20,000ppm 27

2

26
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27 2 (mg/kg /)
20 ppm | 100 ppm | 2,000 ppm | 10,000 ppm | 20,000 ppm
1.0 5.1 104 1,050
(1-52 ) 1.3 6.9 140 1,390
0.92 91 460 967
(1-104 ) 1.2 124 641 1,540
28
20,000 2,000 ppm 13
APTT 26 100 ppm
52
Hb MCH MCHC WBC Neu Lym
TG 52
26
2
26 20,000 ppm 52
20,000 ppm 2,000 ppm
26 52
2,000 ppm 25
51 100 ppm 25 51
10,000 ppm
(0~8.3%) ( 29)
2
10,000 ppm
10,000 ppm
20,000 ppm C
4.0~13.6

27
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10,000 ppm
2,000 ppm TG
T.Chol
100 ppm ( 5.1 mg/kg / 6.9 mg/kg /
32
28 2 ( )
20,000
ppm T.Chol TP Alb pH
pH
(2
2,000 ppm TG PT
T.Chol

100 ppm

20,000
ppm

10,000
ppm

2,000 ppm

28
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29
ppm 0 20 2,000 10,000 20,000
50 50 50 50 50
121 1610
2 2
5 161*
1 1 4 7T* 181*
Fisher T p<0.05 T p<0.01 Peto T* p<0.05 M* p<0.01
18
ICR 50 0O 80 800 4,000
8,000 ppm 30 18
30 18
80 ppm 800 ppm | 4,000 ppm | 8,000 ppm
9.3 92.5 465 938
(mg/kg /) 11.9 110 581 1,230
31
0 8,000 ppm 8,000 ppm
52 Neu Lym
78 Eos
8,000 ppm
4,000 ppm
8,000 ppm
800 ppm (92.5 mg/kg / 4,000 ppm (581
mg/kg /)
33

29
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31 18
8,000 ppm
/
4,000 ppm ( 1 ) 4,000 ppm
800 ppm
Wistar 28(P)/24(F1)
300 1,500 7,500 ppm 32
32 2 mg/kg /
60 ppm 300 ppm 1,500 ppm | 7,500 ppm
4.9 24.2 122 620
P
54 27.4 138 697
5.8 28.4 147
Fi1
6.2 30.9 155
33
7,500 ppm
1,500 ppm
7,500 ppm P F1
F1

30
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7,500 ppm Fi1
1,500 ppm F1 F2
1,500 ppm Fi1
F2
7,500 ppm P)
P) 1,500 ppm
P 7,500 ppm (F1)
(F1) P
Fi1 1,500 ppm (P 122 mg/kg / F1 147 mg/kg
/ Fi1 155 mg/kg /I ) P 300 ppm (27.4 mg/kg /)
1,500 ppm P 122 mg/kg / P 138 mg/kg /
F1 147 mg/kg / F1 155 mg/kg /
34
-91~ -99
33 2 ( )
P F1 F1 F2
7,500 ppm
1,500 ppm | 1,500 ppm 1,500 ppm 1,500 ppm
300 ppm
7,500 ppm
1,500 ppm
Wistar 22 6~19 0 100

31




2007/12/5 32

300 1,000 mg/kg / 0.5%MC

1,000 mg/kg /

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

NZW
100 mg/kg /

24 6~28

0.5%MC

50 mg/kg /

50mg/kg /

5 mg/kg / 100 mg/kg /

36

in vitiro
DNA

34
37 42

32

/ 100 mg/kg
35

0 5 50

100 mg/kg /
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34
in vitro Salmonella typhimurium | 5~5,000 pg/
(TA98,TA100,TA1535, +/-S9
TA1537 )
Escherichia coli
(WP2uvrA )
5~65 pug/mL  -S9
L5178Y 10~125 pug/mL  +S9
51.5~250 ug/mL (-/+S9)
1.89~30.0 ng/mL  -S9
18.9~300 pg/mL +S9
in vivo/ DNA SD 600 2,000 mg/kg
in vitro ubS ( 4 ) ( )
in vivo ICR 500 1,000 2,000
( 7)) mg/kg
( )
Wistar 500 2,000 mg/kg
( 4 ) ( )
Wistar 500 2,000 mg/kg
( 4 ) ( )
+/-S9
B C D E |
35)
43 51
35
B S. typhimurium 50~5,000 pg/
(TA98,TA100,TA1535, +/-S9
TA1537 )
E. coli (\WP2 uvrA )
ICR 2,000 mg/kg
( 7)) ( )

33




2007/12/5 32
S. typhimurium 50~5,000 ng/
(TA98,TA100,TA1535, +/-S9
TA1537 )
E. coli (WP2 uvrA )
ICR 350 700 1400
( 7)) mg/kg

(
S. typhimurium 50~5,000 png/
(TA98,TA100,TA1535, +/-S9
TA1537 )
E. coli (WP2 uvrA )
ICR 2,000 mg/kg
( 7)) (
S. typhimurium 50~5,000 ng/
(TA98,TA100,TA1535, +/-S9
TA1537 )
E. coli ( WP2 uvrA )
ICR 2,000 mg/kg
( 7)) (
S. typhimurium 1~5,000 pg/
(TA98,TA100,TA1535, +/-S9
TA1537 )
E. coli ( WP2 uvrA )
+/-S9
1)
13
2)
36
28

CYP

34
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CYP1B1
4
4-
4-
52~55
36
( ) | @ (mg/kg ) (mg/kg )
)
Wistar | 0 250 500 | 1,000 mg/kg /
3 ) 1,000
( 6) RDS
PCNA
( )
Wistar | 0 20,000 20,000 ppm
(28 ) ppm
( 8)
0 1685 /
Wistar |0 100 20,000 ppm 2 )
20,000 ppm
(28 )| (4
(2 4
0 9.65 ) EROD (CYP1A1/1A2/1B1) PROD
1,810 (CYP2B) MROD(CYP1A2) T-6-OH
(CYP3A) CYP1A1l
CYP1B1 mRNA
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___________________ NOAEL 9.65
Wistar | 0 20,000 20,000 ppm (1
ppm ) (2
(28 ( 20) ) )
0 1,160

CYP1B1 mRNA

(2 4 )
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1~4 3~6
48 86 TAR
91 TAR
8.4~64.1TAR 36 TAR
120 0.11%
E F G
R T ( 2.3 TAR )
25~38%TAR O (12%TAR) P (17~21%TAR)
R( 44%TAR) T (10~13%TAR)
85~92%TAR
(©) tert- (E) 3-
() tert- (G) (e
P R T (V) V)
(48%TRR )
B
C DEIV wW \% 6.9%TRR
/ / /
B C D E
7 50.5 mg/kg
21 0.2 mg/kg 7
C 5.33mg/kg 21 0.18 mg/kg
2 / 10,000 ppm
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4 4-
4-
37
37
2
mg/kg / mg/kg /
90 39.5 409 /
46.2 465
2 | s1 | 104 | <
/ 6.9 140 T.Chol

2 ________________________________________________________________________________________________________________________

P 122 P 620

P 27.4 P 138

F1 147 F1

F1 155 F1

P 122 P 620

P 138 P 697

F1 147 F1

F1 155 F1

1,000
100 1,000
18 92.5 465
581 1,230
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2
mg/kg / mg/kg /
5 50
100
90 300
300
R 7S B
200 400
/
5.1 5 mg/kg /
5 mg/kg / 100 0.05 mg/kg /
ADI
ADI 0.05 mg/kg /
ADI
5.1 mg/kg /
ADI
23
5 mg/kg /
100
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(2)-2-(4- tert-butylphenyl)-2-cyano-1-(1,3,4-trimethylpyrazol-5-yl)vinyl

5 2,2-dimethylpropionate

c (E)-2-(4- tert-butylphenyl)-3-hydroxy-3-(1,3,4-trimethylpyrazol-5-yl)prop-
2-enenitrile

b 8-(tert-butyl)-5-cyano-1,3-dimethyl-benzo[e]l H-indazol-4-yl
2,2-dimethylpropionate

E (E)-3-hydroxy-2-[4-(2-hydroxy-tert-butyl)phenyl]-3-(1,3,4-trimethylpyraz
ol-5-yl)prop-2-enenitrile

F (E)-2-[4-(tert-butyl)phenyl]-3-hydroxy-3-(3-hydrxymethyl-1,4-
dimethylpyrazol-5-yl)prop-2-enenitrile

G (E)-3-hydroxy-2-[4-(2-hydroxy-tert-butyl)phenyl]-3-(3-hydrxymethyl-1,4-
dimethylpyrazol-5-yl)prop-2-enenitrile

H (E)-2-(4- tert-butylphenyl-3-(3,4-dimethylpyrazol-5-yl)-3-hydroxyprop-2-
enenitrile

I 4-tert-butyl-2-(1,3,4-trimethyl-5-0x0-2-pyrazolin-4-yl)benzoic acid

] (55*,4R*)-8-tert-butyl-5-cyano-3a-hydroxy-1,3,9b-trimethyl-4,5,3a,9b-
tetrahydro-3H-benzo[elindazol-4-yl 2,2-dimethylpropionate

K (4 5*%,55%)-8- tert-butyl-5-cyano-3a-hydroxy-1,3,9b-trimethyl-4,5,3a,9b-
tetrahydro-3H-benzo[e]indazol-4-yl 2,2-dimethylpropionate

L 8-tert-butyl-1,4-dihydroxy-3,3a,9b-trimethyl-3a,9b-dihydro-
3H-benzo[e]indazole-5-carbonitrile

M 8-tert-butyl-1,3-dimethyl-3H-benzo[elindazole-5-carbonitrile

N 8-tert-butyl-4-hydroxy-1,3-dimethyl-3 H-benzo[e]indazole-5-carbonitrile

@] 4-tert-butylbenzoic acid

P 4-(2-hydroxy-tert-butyl)benzoic acid

Q 2-(4-tert-butylphenyl)ethanenitrile

R 1,3,4-trimethylpyrazole-5-carboxylic acid

S Methyl 1,3,4-trimethylpyrazole-5-carboxylate

T 3-(hydroxylmethyl)-1,4-dimethylpyrazole-5-carboxylic acid

U (E)-2-(4- tert-butylphenyl-3-hydroxy-3-(1,3,4-trimethylpyrazol-5-yl)prop-
2-enenitrile, O-conjugate

v (E)-3-hydroxy-2-[4-(2-hydroxy-tert-butyl)phenyl]-3-(1,3,4-trimethylpyraz
ol-5-yl)prop-2-enenitrile, O-conjugate

w 4-(2-hydroxy-tert-butyl)benzoic acid, O-conjugate
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ai

Alb

APTT

Cmax

CYP P450

DTso

DTso 90%

Eos

EROD -O-

Glu

Hb

LCso

LDso

Lym

MC

MCH

MCHC

Ht

MROD -O-

Neu

PCNA

PHI

PROD -0

PT

RBC

RDS DNA

T

T-6-OH -6-

TAR

T.Chol

TG

Tmax

TRR

WBC
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3
PHI
) ()
1 0.22 0.14 <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
3?5 ’ 3 0.23 0.11 0.02 0.012* | <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
2005 ai/ha 7 0.01 0.01* <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
30 1 <0.01 <0.01 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
( g 3 <0.01 <0.01 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
2005 ai/ha 7 <0.01 <0.01 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
1,116
4.17 2.96 0.18 0.132 <0.07 <0.07 0.10 0.085 0.06 0.06
( ) 14 3.84 2.32 0.16 0.102 0.10 0.078* 0.08 0.07* 0.07 0.06*
2004 70 21 2.48 1.68 0.13 0.078* <0.07 <0.07 <0.07 <0.07 0.08 0.07*
ai’ha
1,116
<0.01 <0.01 <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
( 7o 14 <0.01 <0.01 <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
2004 ’ 21 <0.01 <0.01 <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
ai/ha
7 0.34 0.405 <0.03 0.022* | <0.037 | <0.031 | <0.039 | <0.032 | <0.032 | <0.022
900 g 14 0.33 0.282 0.02 0.02* | <0.037 | <0.031 | <0.039 | <0.032 | <0.032 | <0.022
( ai/ha 28 0.18 0.120 <0.03 <0.018 | <0.037 | <0.031 | <0.039 | <0.032 | <0.032 | <0.022
2004 56 | 020 | 0108 | <0.03 | <0.018 | <0.037 | <0.031 | <0.039 | <0.032 | <0.032 | <0.022
7 0.13 0.13 0.01 0.01 0.024 0.024 <0.013 | <0.013 <0.011 | <0.011
( 750 g 14 0.03 0.03 <0.01 <0.01 0.024 0.024 <0.013 | <0.013 | <0.011 | <0.011
ai/ha 28 <0.01 <0.01 <0.01 <0.01 0.024 0.024 <0.013 | <0.013 | <0.011 | <0.011
2004 56 <0.01 <0.01 <0.01 <0.01 0.024 0.024 <0.013 | <0.013 <0.011 | <0.011
6 0.23 0.22 0.02 0.02 0.024 0.024 <0.013 | <0.013 0.021 0.021
( 960 g 14 0.06 0.06 <0.01 <0.01 0.024 0.024 <0.013 | <0.013 | <0.011 | <0.011
ai/ha 28 <0.01 <0.01 <0.01 <0.01 0.024 0.024 <0.013 | <0.013 <0.011 | <0.011
2004 56 <0.01 <0.01 <0.01 <0.01 0.013 0.013 <0.013 | <0.013 <0.011 | <0.011
1 0.76 0.505 0.06 0.035 <0.013 <0.013 | <0.013 | <0.013 0.042 0.024
( 79:::; 3 0.41 0.255 0.03 0.018* | <0.013 <0.013 | <0.013 | <0.013 0.021 0.016
7 0.22 0.122 0.04 0.025* | <0.013 <0.013 | <0.013 | <0.013 0.052 0.032
2004 ai/ha
21 <0.01 <0.01 <0.01 <0.01 <0.013 <0.013 | <0.013 | <0.013 <0.011 | <0.011
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B E
PHI
) ()
1,050 1 0.72 0.385 0.05 0.035 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
( ) ~750 3 0.34 0.192 0.04 0.018* | <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
2
g 7 0.33 0.175 0.04 0.025* | <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
2005
ai’ha 14 0.08 0.068 0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
1,050 1 6.04 5.05 0.62 0.518 <0.07 <0.07 0.11 0.105 0.09 0.09
( ) ~600 3 5.00 3.52 0.81 0.522 <0.07 <0.07 0.16 0.145 0.29 0.19
2
g 7 2.02 1.10 0.43 0.238 <0.07 <0.07 0.09 0.08* 0.28 0.17
2005
ai’ha 14 0.56 0.298 0.14 0.088 <0.07 <0.07 <0.07 <0.07 0.23 0.165
1,050 1 0.02 0.015 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
( ) ~600 3 0.02 0.012 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
2
g 7 <0.01 <0.01 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
2005
ai/ha 14 <0.01 <0.01 <0.01 <0.01 <0.013 | <0.013 | <0.013 | <0.013 | <0.011 | <0.011
1 0.36 0.35 0.02 0.02 <0.013 | <0.013
900~
( ) 3 0.36 0.35 0.02 0.02 <0.013 | <0.013
2 | 75049
7 0.54 0.425 0.03 0.02 <0.013 | <0.013
2005 ai’ha
14 0.20 0.175 0.01 0.01* | ,<0.013 | ,<0.013
1 0.92 0.72 0.06 0.045 <0.013 | <0.013 0.038 0.032 0.011 0.011*
3759
( ) 3 0.65 0.482 0.05 0.035 0.024 0.014* 0.038 0.032 0.021 0.016
ai/ha
2004 7 0.36 0.29 0.04 0.022 0.024 0.016 0.038 0.026 0.021 0.021
7 50.5 19.6 2.6 1.18 3.51 1.71 5.33 2.64 1.25 0.962
«C ) 600 g
4 14 2.9 1.1 0.2 0.138 0.85 0.40 0.38 0.222* 0.42 0.212*
2004- ai/ha
2005 21-22 0.2 0.125 <0.1 <0.1 0.48 0.18* <0.13 <0.13 0.11 0.11*
7 <0.1 <0.1 <0.1 <0.1 3.15 1.37 2.29 1.27 <0.11 <0.11
« ) 600 g
4 14 <0.1 <0.1 <0.1 <0.1 0.48 0.30 0.25 0.16* <0.11 <0.11
2004- ai/ha
2005 21 <0.1 <0.1 <0.1 <0.1 0.24 0.158* <0.13 <0.13 <0.11 <0.11
30
*
<
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4
1~6 (65
( 53.3kg) | ( 15.8kg) | ( 55.6kg) | ( 54.2kg)
(ma/kg) | ff ff ff
/ /
o H| Y e | Y e Wer e
0.14 4.0 0.056 0.9 0.126 3.3 0.462 5.7 0.789
296 | 41.6 123 35.4 105 45.8 136 42.6 126
0.405 0.1 0.040 0.1 0.040 0.1 0.040 0.1 0.040
0.22 0.4 0.088 0.6 0.132 0.1 0.022 0.1 0.022
0.505| 35.3 17.8 36.2 18.3 30.0 15.1 35.6 18.0
0.385 5.2 2.00 4.5 1.73 5.4 2.08 3.2 1.23
5.05 0.5 2.52 0.7 3.54 4.0 2.02 0.1 0.50
0.425 0.1 0.042 0.1 0.042 0.1 0.042 0.1 0.042
0.72 0.3 0.216 0.4 0.288 0.1 0.072 0.1 0.072
19.6 3.0 58.8 1.4 27.4 3.5 68.6 4.3 84.3
205 156 224 231
3
10 12 62~64 o |/

(ng/ 1)
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1 2006
2 GLP Huntington Life
Sciences Ltd. 2005
3 2006
4 BP2 2006
5 GLP
2005
6 GLP Huntington Life Sciences Ltd. 2005
7 GLP
2006
8 GLP
2005
9 GLP
2006
10 GLP Huntington Life Sciences
Ltd. 2004
11 GLP
2005
12 GLP
2006
13 2004 2005
14 2004 2005
15 GLP ()
2005
16 GLP Huntington Life Sciences Ltd.
2003
17 GLP Huntington Life Sciences
Ltd. 2003
18 GLP Huntington Life Sciences Ltd.
2004
19 B GLP Safepharm
Laboratories Ltd. 2005
20 C GLP Safepharm
Laboratories Ltd. 2005
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21 D GLP Safepharm
Laboratories Ltd. 2005

22 E GLP Safepharm
Laboratories Ltd. 2005

23 | 2005

24 GLP Huntington Life Sciences Ltd.
2004

25 GLP Huntington Life Sciences Ltd.
2004

26 GLP (
2004

27 GLP Huntington
Life Sciences Ltd. 2003

28 13 GLP

Huntington Life Sciences Ltd. 2004

29 13 GLP
Huntington Life Sciences Ltd. 2004

30 21 GLP Huntington Life
Sciences Ltd. 2005

31 1 GLP Huntington Life
Sciences Ltd. 2006

32 1 / GLP
Huntington Life Sciences Ltd. 2006

33 GLP Huntington Life Sciences Ltd.
2006

34 2 GLP Huntington Life Sciences Ltd.
2006

35 GLP Huntington Life Sciences Ltd.
2005

36 GLP Huntington Life Sciences Ltd.
2005

37 GLP Huntington Life Sciences Ltd.
2003

38 L5178Y GLP Covance
Laboratories Ltd. 2004

39 in vitro GLP Covance
Laboratories Ltd. 2004

40 in vivo-in vitro DNA (UDS) GLP
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Huntingdon Life Sciences 2006

41 GLP Huntingdon Life Sciences 2004

42
2006

43 B GLP Safepharm
Laboratories Ltd. 2005

44 C GLP Safepharm
Laboratories Ltd. 2005

45 D GLP Safepharm
Laboratories Ltd. 2005

46 E GLP Safepharm
Laboratories Ltd. 2005

47 I GLP

2005

48 B GLP Safepharm Laboratories
Ltd. 2005

49 C GLP Safepharm Laboratories
Ltd. 2005

50 D GLP Safepharm Laboratories
Ltd. 2005

51 E GLP Safepharm Laboratories
Ltd. 2005

52 2006

53 2006

54 4

2006
55 4
2006

56 181 1-1 URL
http://lwww. fsc.go.jp/iinkai/i-dail81/dail81kai-siryoul-1.pdf

57 24 1

181 1-2

URL http://www. fsc.go.jp/iinkai/i-dail81/dail81kai-siryoul-2.pdf
58 11 URL
http://lwww.fsc.go.jp/senmon/nouyaku/sougou2_daill/index.htm
59
2007

60 17 URL
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http://lwww.fsc.go.jp/senmon/nouyaku/sougou2_dail7/index.htm
61 32 URL

http://lwww.fsc.go.jp/senmon/nouyaku/kannjikai_dai32/index.htm
62 10

2000

63 10
2001

64 10
2002
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