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2005
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3
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109 49
38 50

51
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52
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9 55
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12 20 2006 12 21

*%

* 2007 2 1
** 2007 4 1



2007 3 31

2007 4 1
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IUPAC 3-
-2- -1- [4.4] -3 -4 3,3

2 2.2mgl/kg
/ 100
0.022mg/kg / ADI



spiromesifen ISO

IUPAC

3- -2- -1- [4.4]

3,3"

3-mesityl-2-oxo-1-oxaspiro[4.4]non-3-en-4-yl

3,3-dimethylbutyrate

CAS(No0.283594-90-1)
2- -3-(2,4,6-
3,3-

[4.4]

2-0x0-3-(2,4,6-trimethylphenyl)-1-oxaspiro[4.4]non-3-en-4-yl

3,3-dimethylbutanoate

C23H3004
CH,
0]
&
CH,—C—CH,—C 5
CH, SN
CH, 0
CH,
CH,
1994
CoA

370.49

47



1 4
dhy-14C- 14(
phe-14C- 140
cyc-14C-
/
1 2
Wistar dhy-14C- 2 mg/kg
500 mg/kg
/ 11 14 dhy-14C-
2 mg/kg /
dhy-14C-
4
1
4
72
93.1% 92.7% 93 97% 6
8.90 6.50%TAR
72 0.1%TAR (0.05%TAR)
4
72
95.8 94.3%TAR 39.0
56.5 54.8%TAR
4
93.2 90.0%TAR
39.6 34.0%TAR 53.3
24
0.18%TAR
36.1%TAR
6.77%TAR
12 24 3.05%TAR
45.3%TAR

14C

2 mg/kg

2 mg/kg

TAR
24

39.1%TAR
24
0.2 TAR

55.4%TAR



37.0 TAR) 24 48

48%
1 TAR
0 24 35.7 53.2 37.6 52.0 7.53 89.9 5.83 88.6
24 48 2.55 3.13 0.91 2.46 1.03 3.01 0.53 3.88
39.0 56.5 39.1 54.8 8.90 93.1 6.50 92.7
0 24 34.4 45.5 31.2 46.6 16.7 8.31 5.09
24 48 3.95 7.45 1.65 8.04 18.0 37.0 1.68
39.6 53.3 34.0 55.4 36.1 45.3 6.77
72 48
2
12 2
Cuax 0.83 Mg/g 1 Crax 0.56 ug/g
6 4 2
72 0.004 0.005pglg
].2 4 Cmax
0.84 ngl/g 0.72 ngl/g 96
48 0.006 ngl/g
12 6 Crmax
40.1 pg/g 48 0.81 pg/g
Tmax
AUC AUC 1.4 1.7
Cmax AUC 14 57%
2




Tmax () 2 1 6 1 4 4 3 4 6 6
Cmax(ng/g) | 0.83 | 0.56 | 0.50 | 0.33 | 0.84 | 0.72 | 0.50 | 0.43 | 40.1 | 25.4
T2 ) 105 | 16.0 | 155 | 11.4 | 18.0 | 7.4 9.9 8.1 8.7 6.6
AUC
10.9 | 5.9 7.5 41 | 16.1 | 6.9 9.6 4.6 | 508 | 280
Mg hri/g
1) AUC AUC
4
1
4 48
4 4
3
3 ng/g
79
(23.1), (8.07), (5.88), (5.31), (2.60),
(1.69)
(21.3), (11.1), (8.86), (4.45), (3.38),
(1.89), (1.69)
(43.9), (14.9), (8.37), (6.11), (4.29), (2.04),
(1.85), (1.07)
(28.1), (19.6), (10.7), (3.67), (2.23),
(2.12), (1.76), (1.16)
(1700), (1160), (610), (210), (94.9)
4
M1 80 95%
tert-
M1( )




4 TAR)
40.7 M1(2.3)
M2(8.9),M3(5.3),M7(4.8),M1(4.2),
M4(3.6),M6(2.8), M5(2.0)
M2(0.7),M4(0.6),M3(0.4),M7(0.4),
M1(0.2),M5(0.2),M6(0.1)
34.3 M1(2.1)
M1(9.1),M2(6.5),M3(5.2),M6(4.4),
M7(3.6),M4(2.7), M5(2.5)
33.5 M1(1.8)
M2(10.8),M4(6.6) M5M7(5.5),M3(5.4),M6(3.1),
M1©2.5)
37.6 M1(2.8)
M1(8.1),M2(5.5)M5/M7(5.3),M3(3.8.M6(3.6),
M4(2.8)
80.8 M1(3.8)
M2(2.6),M4(1.9),M1(1.3) M3(0.9,M7(0.7),
M5(0.2),M6(0.2)
73.4 M1(5.7)
M1(2.5) M4(1.2),M2(1.0),M6(0.5),M3(0.4),
M5(0.2),M6(0.1)
24 24
0 24
Wistar dhy-14C- 1.84 mg/kg
1.41 mg/kg 7
72
1
1 72

-10-




Wistar dhy-14C-

4
5
32.3 14.4%TAR
61.0%TAR
24
1.48%TAR

8.621g/lg 16.4%TAR

2 mg/kg

1.5
40.2
28.3 13.7 TAR
6.34
57.9 48.2%TAR

1.5
3.10pglg  5.13%TAR

5 ng/g
1.5 24

+  (9.39), (8.62), + (5.91), (1.71),
(2.43), (1.76), 0.7 ) (0.4 )

+ (13.9), (3.10), + (7.23), (0.01
(1.56), (1.05), 0.5 ) )

6
4
6 TAR)

1)

M2(16.5), M7(11.4),M4(8.7), M3(7.2),
M6(5.3),M1(1.6), (0.3 )

M1(0.80),M3(0.17),M2(0.14),M4(0.11) ,
(0.03 )

M1(9.44),M2(4.10),M3(0.67),M4(0.41),M7(0.3
3), 0.2 )

M1(0.29),M2(0.29),M3C(0.10), (0.07
)

M1(12.8),M7(10.2),M2(7.1),M3(5.4),
M6(5.4),M4(3.2), (0.2 )

M1(0.20),M3(0.17) , 0.1 )

0.1

M1(2.75),M3(0.51),M7(0.41),M2(0.37) ,M4(0.2
2), 0.2 )
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0.1 M7(0.12),M1(0.10), (0.07 )

24 1.5

dhy-14C- 31 7 Moneymaker
2 409 g ai/ha 7

TRR 0.844 mg/kg

79.3%TRR 0.669 mg/kg 16.9%TRR 0.143
mg/kg 3.8%TRR(0.032 mg/kg
0.496 mg/kg
73.5%TRR 0.365 mg/kg 24.7%TRR(0.123 mg/kg
1.8%TRR 0.032 mg/kg
0.021
mg/kg
77.3%TRR 0.652
mg/kg 9.0%TRR 0.076 mg/kg 4-
M9 5.4%TRR 0.046 mg/kg
M1 4- M2
0.7%TRR 0.006 mg/kg 0.5%TRR 0.004 mg/kg
M1) M1
4 M2
4 M9 5
dhy-14C- 1 1050
g ai/ha 7
0.723 mg/kg 96.8%TRR
0.700 mg/kg 3.0%TRR 0.022
mg/kg
97.4%TRR 0.704 mg/kg M2 1.7%TRR 0.012
mg/kg M9 0.2%TRR 0.001 mg/kg M1 0.1%TRR 0.001 mg/kg
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26.6 mg/kg

91.4%TRR 24.3 mg/kg M1 M9 M2 3%TRR
M1)
M1 4-
M2 4-
M9 6
dhy-14C- 26 7
400 g ai/ha 0.75 1.25 2
7
7 0.411mg/kg
98.6%TRR 0.405 mg/kg 1.4% TRR
0.006 mg/kg
57.6%TRR 0.237 mg/kg
M1 1.5%TRR 0.006 mg/kg HPLC
M8 M9 M2 M4 3-

M8 6.2%TRR (0.025 mg/kg) M9 13%TRR (0.053 mg/kg)
M2 2.8%TRR (0.012 mg/kg) M4 2.1%TRR (0.009 mg/kg)

0.75 1.25
65.8 69.1 TRR 9%TRR
M9
M1 M1
4 M2 4
M9 7
dhy-14C- Acala Maxxa 1.5
303 g ai/ha 7 3 21
0.051 mg/kg
0.0046 mg/kg
6.33 mg/kg
92.2%TRR 5.84 mg/kg 7.8 TRR(0.49 mg/kg)
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2M 7.3%TRR
(0.46 mg/kg)
99.5%TRR 6.30 mg/kg
0.029 mg/kg 56.2%TRR
M1 0.019mg/kg 38%TRR
26.3%TRR M1 49.4%TRR M2 6.9%TRR M8 3.6%TRR
M4 M9 M6 4- -3- 1%TRR
2M 7.3%TRR
0.46 mg/kg M1 3.8%TRR 0.24 mg/kg)
0.7~1.5%TRR 0.3%TRR
M1
M1) M1
4 M2 4-
M9 M4 Me6
M8 ( 8
dhy-14C-
dhy-14C- Claude Fresno
Hoefchen Laacherhof
0.32 mg/kg 20 120 Claude
Fresno 365
30 120
25%TAR COsq
CO:
70%TAR
120 365
1% 2.9~17.9
M1 M1
Claude Fresno 14 32 28 TAR
Hoefchen Laacherhof 7 49 58 TAR
2%TAR
M3 Claude 30 7.5%TAR Fresno
14 2.8%TAR Hoefchen Laacherhof
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14 10.6%TAR 30 11.4%TAR
M5 Claude Fresno 30 7
4%TAR Hoefchen Laacherhof
2%TAR 50 Claude M10
M11
M1 M1 4-
4 M3 M5
M10
M11 CO:
9
phe-14C-
phe-14C- Fresno 0.4 mg/kg
900 g ai/ha 20 120
0 120 5.8 20.5 TAR COg 120
30%TAR
M1 77.1%TAR
120 22%TAR M3 3
90 11.3%TAR 11.1%TAR
M5 3 62 5.1%TAR
4.6%TAR
90% 2.6 8.6
M1 M1 4-
4- M3 M5
CO: 10
cyc-14C-
cyc-14C- Fresno 0.401 mg/kg
(900 g ai/ha ) 20 90
99.1%TAR
67.2%TAR COsq
90 13.9%TAR 14.3%TAR
M1 30 82.2%TAR
90 45.3%TAR M3
90 14.1%TAR M5 M12 2-
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5%TAR

3.8
M1 M1 4-
4- M3 M5
COg 11
dhy-14C- Fresno 2 Mglg
20%+1 680W/m?
300-800nm 10
1/3
5%
0 98.9%TAR 10
72.9%TAR M1 10 11.6%TAR
10 7.4%TAR
10 73.9%TAR
M1 10 24.1%TAR
23.1 5.8
M1
12
dhy-4C- 4
Lufa Speyer M1
4
Kads 175 7220
M1 0.0228 0.535 Koc
5050 179000 M1 0.527 31.8
13 14
dhy-14C- pH4 7 Tris 9
0.065 mg/L 25 50
30
50 pH4 6 15.1%TAR
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3 30.5 TAR

pH7 9
25 30 pH4 7 9
71.0 TAR 429 TAR
pH pH4 7 9
50 2.2 1.7 2.6 25 53.3 24.8
4.3 20 107 44.7 4.8
M1 M1 50
pH4 7 9 3 54.9 68.3 96.8%TAR 25
30 27.5 54.3 95.7%TAR
pH 3%TAR
15
dhy-14C-
dhy-14C- pH7.6 0.06
mg/L 25+1 914 W/m?2
300-800 nm 8
1.8 4 6
17 8 2.6%TAR 0.3%TAR
COsq M1 26.9%TAR
11.4%TAR 10 TAR
Mi12 3 8.8%TAR
8 7.2%TAR Mi13 8 5.6%TAR
M14 3 4.6%TAR
0 95.5%TAR M1 4.1 TAR
6 5 TAR
8 3.7 4.9%TAR
8 27.3 TAR
M1 70%TAR
M13
M14
M1 Mi12 2-
CO: 16
phe- cyc-14C-
phe- cyc-14C- pH7.9
949W/m?2

0.06 mg/L 25+1

300-800nm 96
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96 8.0%TAR
1.1 4 6 11
96 0.6%TAR 0.1%TAR COg2 M1
48 31.8%TAR
M13 M14 72 8.3
9.3%TAR M12 24 1.9 %TAR
9.0%TAR 7.9 TAR
96 37.1 M1
54.1%TAR
M13
M14
M1 M12 2-
CO2 17
dhy- 14C-
dhy-14C- pH4 0.065 mg/L
25+x1 680 W/m?2 300-800nm 5
5 11.1%TAR M13
3 1.2%TAR 5 35.8% M14 1
12.3%TAR 36.6 TAR M1
5 12.3%TAR
9 79.7 TAR
M1 9 13.9 TAR
1.7 23.1
4 6 12
M13
M14 M1
M1
18
M1 M3
7 10 11
8 10 M1 M3
39 45 13 16 19
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19 me/k 10 39
4
g8 11 45
) 8 16
1050 g ai/ha
10 13
M1 4- M2 4-
M9
3 600 g ai/ha 1
7 14.8 mg/kg
M1 M2+M9 600 gai/ha 1
M1 7 8.05 mg/kg
M2+M9 14 12.0 mg/kg 20
3 M1
8
8
1~6 (65 )
( '53.3kg) | ( 115.8kg) | ( :55.6kg) | ( :54.2kg)
(mg/kg) ff ff ff ff
o /) ey /) | @ 1) (e /) @ /) Wy /)| @ /1) (e /)
0.16* 24.3 3.89 16.3 2.61 25.1 4.02 25.0 4.00
0.56* 35.3 19.8 36.2 20.3 30.0 16.8 35.6 19.9
0.41* 5.2 2.13 4.5 1.84 5.4 5.81 3.2 1.31
2.28%* 0.1 0.23 0.1 0.23 0.1 0.23 0.1 0.23
13.8 3.0 41.4 1.4 19.3 3.5 48.3 4.3 59.3
67.4 45.3 75.2 84.7
3
ff 10 12 57 59 g |/
M1
Mgl /
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21

9
mg/kg
/ ) | mgkg mg/kg
0,200,600,
5 2000
2000( )
0,200,600,
5 2000
2000( )
0,200,600,
5 2000
2000( )
0,200,600,
5 2000
2000 )
0,200,600,
3 4 2000
2000( )
0,200,600,
5 2000
2000( )
’ 0,200,600,
5 2000
2000( )
Wistar
SD
10 22 24
10
LDso mg/kg
Wistar >2500 >2500
Wistar >2000 >2000
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LCs0 mg/L
SD
>4.87 >4.87
M1 MA( )  Wistar
11
25 26
11
LDso mg/kg
1000
M1
>5000
MA
Wistar 12 0 200 700
2000 mg/kg
700 2000 mg/kg 1 3
27
(28 29
Hartley Maximization
48 100% 72 90%
30
90
Wistar 10 0 100 500 3000 ppm
12 90
12 90
100 ppm 500 ppm | 3000 ppm | 3000 ppm?
6.3 31.7 204 209
mgkg  / 7.7 36.6 232 246
1
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3000 ppm 3 1

13
3000 ppm 1

3000 ppm 500 ppm
500 ppm
31.7 mg/kg / 100ppm 7.7 mg/kg /
31
13 90
3000 ppm
TP WBC Lym Neu
ALT ALP T.Chol TG
T.Bil
T3 T4 TBC TSH TP
Cre ALT AST ALP T.Chol
CD2total TG
CDh5total — CD4total TBC T.Bil
IgA 1IgG Cre
B
CD2total CD5t0ta1 CD4total
IgA IgG
/
500 ppm 500 ppm TSH
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100 ppm

90
0 20 50 250 2000 ppm
14 90
14 90
20 ppm 50 ppm 250 ppm 2000 ppm
0.71 1.81 9.19 70.9
mglkg / 0.78 1.88 9.29 71.4
15
M1
5 pimol/L
250 ppm N-Demeth
O-Demeth ECOD ECOD ALD EH
2000 ppm
250 ppm 9.19 mg/kg / 9.29 mg/kg /
32
15 90
2000ppm ALP ALP
TBC T4 T4 T3
N-Demeth O-Demeth P450 N-Demeth O-Demeth P450
ECOD ALD EH UDPGT ECOD ALD EH UDPGT
250ppm
90
90 (2)
0 3000 5000 ppm 16

90
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16 90
3000 ppm | 5000 ppm
98.4 173
mg/kg / 103 171
17
M1
24 4
33
17 90
5000ppm
GST
3000ppm ALP T4 ALP TSH T4
N-Demeth O-Demeth P450 N-Demeth O-Demeth P450
ECOD ALD EH ECOD ALD EH
/
/
90
Wistar 12 0 100 500 2000 ppm
18 90
18 90
100 ppm 500 ppm 2000 ppm
6.4 31.8 123
mg/kg / 7.9 38.3 149
19
2000 ppm 1
2000 ppm
500 ppm 31.8 mg/kg / 38.3 mg/kg /
34
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19 90

2000ppm
500ppm
1
4 0 50 400 4000 ppm
20 1
20 1
50 ppm 400 ppm | 4000 ppm
1.4 11.5 109
mg/kg / 1.4 10.8 117
21
50 ppm 4000 ppm
M1
4000 ppm M1 24
M1 12
M1
4000 ppm
400 ppm 11.5 mg/kg / 10.8 mg/kg /
35
21 1
4000 ppm ALP ALP
T4 T4
/ /
/ /
400 ppm
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1

Wistar 25 0 50 125 300 800
ppm 22 1
22 1
50 ppm 125 ppm 300 ppm 800 ppm
2.6 6.5 15.9 42.4
mg/kg 3.0 7.6 19.3 51.7
23
800 ppm
2 11.(3)
300 ppm 800 ppm
125ppm 6.5 mg/kg /
300ppm 19.3 mg/kg / 36
23 1
800 ppm T3 TSH
T.Bil T.Bil
TSH
300 ppm 300 ppm
125 ppm
2
Wistar 50 0 50 125 300 800
ppm 24 2
24 2
50 ppm 125 ppm 300 ppm 800 ppm
2.5 6.1 14.8 40.0
mg/kg 3.3 8.2 19.5 53.6
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25

800 ppm
800 ppm
800 ppm
800 ppm
300 ppm 14.8 mg/kg / 19.5 mg/kg /
37
25 2
800 ppm
TSH
300 ppm
18
ICR 50 0 20 140 1000 2000
ppm 26 18
26 18
20 ppm 140 ppm | 1000 ppm | 2000 ppm
3.3 21.7 157 335
mg/kg / 3.8 29.9 201 401
27
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2000 ppm

2000 ppm 4
1000 ppm
140 ppm
20 ppm 3.3 mg/kg / 3.8 mg/kg /
38
27 18
2000 ppm
1000 ppm
140 ppm
20 ppm
Wistar 25 0 30 120 500 ppm
28 2
28 2
30 ppm 120 ppm 500 ppm
p 2.2 8.8 36.6
3.8 14.2 64.2
(mg/kg /) F 3.3 13.2 76.2
1 4.6 18.0 90.9
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29

. 500 ppm
. 500 ppm
120 ppm F1
30 ppm P 2.2 mg/kg / P
3.8 mg/kg / F1 3.3 mg/kg / F1 4.6 mg/kg /
120 ppm Fi Fe
30 ppm Fi 2.2 mg/kg / F1 3.8 mg/kg
/ F2 3.3 mg/kg / F2 4.6 mg/kg /
39
29 2
P F: F: Fe
500 ppm
120 ppm 120 ppm
30 ppm
500 ppm
120 ppm
30 ppm
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Wistar
500 mg/kg /
500 mg/kg /
70 mg/kg /
/
500 mg/kg /
40
HM
35 250 mg/kg /
35 mg/kg

25 6

500 mg/kg
70 mg/kg

22

/

250 mg/kg /

250 mg/kg /

V79

35 mg/kg

/
10 mg/kg

20 25

5 mg/kg /

-30-

250 mg/kg

41

NMRI
42 44

0 10 70

500 mg/kg

250 mg/kg /



30

in vitro S. typhimurium 16~5000 1 g/
42 TA98,TA100,TA1535, +/-S9
TA1537,TA102
1~10pg/mL  -S9
43 V79 10~40pg/mL +S9
In vivo NMRI 0 100 200 400
44 mg/kg
( 2
)
+/-S9
M1 MA
31
M1 MA
45 46
31
M1 S. typhimurium 16~5000pa g/
TA98,TA100,TA1535, +/-S9
45 TA1537,TA102
MA S. typhimurium 16~5000pa g/
TA98,TA100,TA1535, +/-S9
46 TA1537,TA102

+/-S9
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24

M1
M1
M1 M2 M9
M1
M1 M2
M9
20
2.6 17.9 M1
4-
M3 M5 M10 Mi11 CO2
pH4 7
9 25 53.3 24.8 4.3
M1 1.1 1.8 4 6
11 17 M13 M14
M1 ) M12
M1 M3
8 10 M1 M3 13
16
M1 M2
M9
600 g ai/ha 1 7 14.8 mg/kg
M1 M2+M9 600 gai/ha 1
M1 7 8.05 mg/kg M2 M9
14 12.0 mg/kg
LDso 2500 mg/kg LDso 2000 mg/kg
LCso 4.87 mg/L
M1 LDso 1000 mg/kg MA
LDso 5000 mg/kg
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Wistar

7.7 mglkg / 9.19 mg/kg
/
6.5 mg/kg / 10.8 mg/kg
/
14.8 mg/kg / 3.3 mg/kg
/
2 2.2 mg/kg /
10 mg/kg / 500
mg/kg / 5 mg/kg / 250 mg/kg /
V79 NMRI
M1 MA
M1
32
32
2
mg/kg / mg/kg /
90 31.7 204
7.7 36.6
90 | s1s | 123 |
38.3 149
T | es | 19 |
19.3 51.7
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2
mg/kg / mg/kg /
2 14.8 40.0
19.5 53.6
2
P 2.2 P 8.8
P 3.8 P 14.2
Fi 3.3 F1 13.2
Fi1 4.6 1 18.0
10 70
500
18 3.3 21.7
3.8 29.9
5 35
250
90 9.19 70.9
9.29 71.4
90 - 98.4 ALP
103
1 11.5 109
10.8 117
2 2.2
mg/kg / 100 0.022 mg/kg
/ ADI
ADI 0.022 mg/kg /
ADI
2

2.2 mglkg /
100
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M1 | 4- -3- (4,4] -3- -9-
1)
4- 3-(4- -2,6- )-1- - [4,4]
M2
-3- -2-
4-(4- -2- [4,4] -3- -3-  )-3,5
M3
M4 | 4,7- -3- [4,4] -3- -2-
(4,4] 3 -2.7
M5
[4,4] 3 -2.6
4,7- 3,4-( -2,6- )-1- [4,4]
M6
-3- -2-
4-(4,7 -2- [4,4] -3- -3- )-3,5-
M7
M8 A
M9 A
M10| 1-[2- -2-(2,4,6- )- I-
M11 -(2,4,6- )-
4- -3-(2- -4,6- )-1- [4,4]
M12
_3_
[ [4.2.0] -1,3,5- -7,3'(2'H)- ]-2'- ,4'.5'
M13 -3,5- -4'-3,3- )-5'-
3H- [1,2-c] -3- ,1,3a,8,8a- -1-
M14
-4,6- -8-
MA | 3- -1- [4.4] -3 -4
2)
1)
2)
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ALD

ALP

ALT

GPT

AST

GOT

AUC

CthotaI

CD4 total

CD5 total

Cmax

Cre

ECOD

P450

EH

GGT

=y-

v -GTP

GST

IgA

IgG

Lym

N-Demeth

Neu

O-Demeth

P450

P450

TAR

TBC

T.Bil

T.Chol

TG

Tmax

TP

TRR

TSH

T2

T3
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T4

UDPGT

WBC
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(mg/kg)
PHI M1
M2+M9
()| C)
M1,M2
,M9
SC: 2 1 0.30 | 0.153 | 0.01 | 0.01* | 0.02 | 0.02* 0.18
( 4 150-375 2 3 0.36 | 0.152 | 0.01 | 0.01* | 0.04 | 0.02% 0.18
2003 g ai/ha 2 7 0.29 | 0.142 | 0.01 | 0.01* | 0.05 | 0.03* 0.18
1 1 0.88 | 0.545 | <0.02 | <0.02 | <0.02 | <0.02 0.58
SC: 1 3 0.72 | 0.456 | <0.02 | <0.02 | <0.02 | <0.02 0.50
2 750-900 1 7 0.70 | 0.359 | <0.02 | <0.02 | <0.02 | <0.02 0.40
2004 g ai/ha 1 14 0.33 | 0.15* | <0.02 | <0.02 | <0.02 | <0.02 0.20
1 21 0.25 | 0.12* | <0.02 | <0.02 | <0.02 | <0.02 0.16
1 1 0.55 | 0.391 | <0.02 | <0.02 | <0.02 | <0.02 0.43
SC: 1 3 0.37 | 0.298 | <0.02 | <0.02 | <0.02 | <0.02 0.34
2 750 1 7 0.41 | 0.298 | <0.02 | <0.02 | <0.02 | <0.02 0.34
2004 g ai/ha 1 14 0.22 | 0.164 | <0.02 | <0.02 | 0.04 | 0.02* 0.20
1 21 0.18 | 0.131 | <0.02 | <0.02 | 0.05 | 0.02* 0.17
s 1 1 2.72 2.26 0.03 | 0.022*| <0.02 | <0.02 2.30
9 75(; 1 3 2.58 1.56 0.07 | 0.042 | <0.02 | <0.02 1.62
) 1 7 2.53 1.41 0.19 | 0.098% 0.03 | 0.02% 1.53
2004 g ai/ha
1 14 1.54 1.10 0.44 | 0.310 | 0.09 | 0.07* 1.48
SC:
9 600 1 7 14.81 | 8.48 8.05 5.32 5.94 4.90 18.70
) 1 14 3.37 1.93 2.88 2.19 | 12.01 | 9.22 13.34
2004 g ai’ha
SC:
9 600 1 7 0.13 | 0.09*% | 7.38 5.10 4.28 4.03 9.22
. 1 14 <0.05 | <0.05 | 2.19 1.92 8.08 7.83 9.80
2004 g ai’ha
al PHI SC
*
<
A B+I
/ M1 1.36
/ M2+M9 1.28
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10

11

12

13

14

15

16

17

18

2005

URL http://www.fsc.go.jp/hyouka/iken.html#02

2003

2003

2004

-3-14C]

-3-14C]

QWBA) GLP

-3-14C]
GLP

-3-14C]

-3-14C]

-3-14C]

-3-14C]

2000

2001

2001

2001

-3-14C]
2001

-UL-14C]

2001
-1-14C]

-3-14C]

2001

2001

-3-14C]

2004

2004
-3-14C]

-3-14C]

-UL-14C]

GLP

-3-14C]

2001
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GLP

GLP
GLP
2004

GLP

GLP

GLP

GLP

GLP

GLP

GLP

GLP

2001

GLP

2004
-1-14C

GLP

GLP



19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1997
1999
1999
2001
1997
2001

2001

2001

2002

2001

[M1]
2003

2003

1998

90

90

2002

2003
2003-2004
2003-2004
2003
GLP
GLP
GLP
GLP
GLP
GLP
GLP LPT
GLP LPT 1997
Maximization GLP
90 GLP
2000
GLP
GLP
13 GLP
GLP
1 GLP
2001
GLP
GLP
GLP
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58
59

2002

GLP
2001
GLP
2001
GLP
1997
V79 in vitro
GLP 1997
GLP
1999
[M1] GLP
2003
GLP
2003
109 1-1 URL http://www.
fsc.go.jp/iinkai/i-dai109/dail09kai-siryoul-1.pdf
22 233 11 1
109
1-2 URL http://www.fsc.go.jp/iinkai/i-dai109/dai109kai-siryoul-2.pdf
38 URL http://www.fsc.go.jp/senmon/nouyaku/
n-dai38/index.html
34 370
17 11 29 17 499
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://www.fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-4.pdf
2006
9 URL
http://www.fsc.go.jp/senmon/nouyaku/sougoul_dai9/index.html
14 URL
http://www.fsc.go.jp/osirase/nouyaku_annai_kanjikai_14.html
10 2000
11 2001
12 2002
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