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2,4,5- 0.05 10 0.14 5 0.071 — 0.0036 10 0.75
M g/L M g/kg-dry | p g/kg-dry | p g/kg-dry | p g/kg-dry ng/ms3 M g/kg-wet | Y g/kg-wet
1,2- 0.05 5 0.14 1 0.072 0.07 150 10 0.23
u g/L pu glkg-dry | p g/kg-dry | p g/kg-dry | p g/kg-dry ng/m3 ng/m3 u g/kg-wet | u g/kg-wet
0.05 20 0.55 1 0.28 — 0.00022 10 3.3
M g/L M g/kg-dry | W g/kg-dry | P g/kg-dry | p g/kg-dry ng/m3 M g/kg-wet | Y g/kg-wet
0.05 20 2.7 1 1.4 — 0.81 5 4.9
M g/L M g/kg-dry | M g/kg-dry | p g/kg-dry | p g/kg-dry ng/ms3 M glkg-wet | Y g/kg-wet
0.05 5 63 10 32 0.001 6.3 20 30
u g/L pu glkg-dry | p g/kg-dry | p g/kg-dry | p g/kg-dry ng/m3 ng/m3 p glkg-wet | Y g/kg-wet
0.05 20 4.4 1 2.2 — 11 2 43
M g/LL M g/kg-dry | M g/kg-dry | p g/kg-dry | p g/kg-dry ng/m3 M glkg-wet | Y g/kg-wet
1/2
( ) 10




1/2 1/2 1/2 1/2
2,4,5 0.05u g/L 0.89u g/L 0.88u g/L — 0.17u g/L — 0.26p g/L
[0.0087]
1,2- 0.05p g/L 0.45p g/L 0.17p g/L 0.0000058u g/L, 0.54p g/L — 75,0000 g/L
-3- [8300p g/L]
0.05p g/L 0.45p g/L 0.045p g/L — 0.038u g/L 0.03p g/L 140p g/L
[1.1p g/L]
0.05p g/L 0.093u g/L 0.0089u g/L — 0.013p g/L — 29u g/L
[0.15p g/L]
0.05u g/L. | 0.00099u g/L 0.0039u g/L 0.0000019y g/L 0.0083p g/L — 0.69u g/L
[0.00057u g/Ll
0.05u g/L 0.028u g/L 0.0057u g/L — 0.00058u g/L, — —
1/2
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2,4,5-

2,4,5-
)
Lees 2,4,5-
1.0x 10 ¢ 1.0x 10 "M
)
Smith 2,4,5-
4 6 Fo 130 Fs
K Fy
10 ppm Fs
Fo 30 ppm
) Fo
Fap
2,4,5-
2,4,5-
Fi Fy Fe
) Fo

Fap

2,4,5-

FSa(F2
Fap

Fo

Fap

10

3 10 30 ppm
SD
21 3 ppm
3 30 ppm Fy
10 ppm
) Fap(F2
Fo Fsa
( ) Fsp

F
Fsa(Fs ) Fap(Fo
Fap ( )



Fs F3a Fap

Lee HS, Miyauchi K, Nagata Y, Fukuda R, Sasagawa Si S, Endoh H, Kato S,
Horiuchi H, Takagi M, and Ohta A (2002) Employment of the Human Estrogen
Receptor beta Ligand-Binding Domain and Co-Activator SRC1 Nuclear
Receptor-Binding Domain for the Construction of a Yeast Two-Hybrid Detection
System for Endocrine Disrupters. Journal of Biochemistry (Tokyo), 131, 399-405

Smith FA, Murray FJ, John JA, Nitschke KD, Kociba RJ, and Schwetz BA (1981)
Three generation reproduction study of rats ingesting 2,4,5-trichlorophenoxyacetic
acid in the diet. Food and Cosmetics Toxicology, 19, 41-45.
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)
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)

1.0x 10 5SM 1.0x 10 3M
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)
Charles
mg/kg/day

T4

1.0x 10 ‘M

2,4-
5 13

100 mg/kg/day

300 mg/kg/day

mg/kg/day

Ts Ty
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2,4-

2,4-

1 15 100 300
F344
15 mg/kg/day
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2,4-

2,4-

2,4-

Ty
Ts

Lee HS, Miyauchi K, Nagata Y, Fukuda R, Sasagawa Si S, Endoh H, Kato S,
Horiuchi H, Takagi M, and Ohta A (2002) Employment of the Human Estrogen
Receptor beta Ligand-Binding Domain and Co-Activator SRC1 Nuclear
Receptor-Binding Domain for the Construction of a Yeast Two-Hybrid Detection
System for Endocrine Disrupters. Journal of Biochemistry (Tokyo), 131, 399-405.

van den Berg KJ, van Raaij JAGM, Bragt PV, and Notten WRF (1991) Interactions
of halogenated industrial chemicals with transthyretin and effects on thyroid
hormone levels in vivo. Archives of Toxicology, 65, 15-19.

Charles JM, Cunny HC, Wilson RD, and Bus JS (1996) Comparative subchronic
studies on 2,4-dichlorophenoxyacetic acid, amine, and ester in rats. Fundamental
and Applied Toxicology, 33, 161-165.
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)

Tran

B - B -
4.1x 10 7 2.1x
10 ¢M B - B -
B -
1.0x 10 M B -
Scippo a
B -
ICs0 3.58x 10 M a B -
Tennant 20 100 300 mg/kg/day 3
SD ( 2 3 B -

100 mg/kg/day
O’Conner 50 150 200 mg/kg/day 49

4 BR
150 mg/kg/day
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)

Sanderson
H295R

10 7 3.0x 10 M

M

O’Conner
3

3.0%
H295R
JEG3

1.0x 10 6 3.0x 10
JEG3

50 150 300 mg/kg/day 21

50 mg/kg/day

150 mg/kg/day

Tennant

23 2

50 mg/kg/day

SD

SD
1 10 50 100 300 mg/kg/day
SD ( 2 B
)
300 mg/kg/day 23 2

( )

300 mg/kg/day

SD
)
mg/kg/day

SD

Tennant

300 mg/kg/day

50 300 mg/kg/day 2
( 1 2 B -
300

300 mg/kg/day 2

50 300 mg/kg/day 2
SD
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(

)

Simic

Gojimerac

Friedmann

SD

Cooper

120 mg/kg/day 28 90

50 mg/kg/day

300 mg/kg/day

LE

150 mg/kg/day

Fischer
1 mg/kg/day 19
6 7
B -
50 mg/kg/day 22 3
SD
50 mg/kg/day 46 3
SD
2.3x 10 "™ SD
50 100 200 300 mg/kg/day 3
LE SD (
) LE
SD
75 150 300 mg/kg/day 21
SD ( )
LE 75 mg/kg/day
SD 75 mg/kg/day

50 100 200 300 mg/kg/day 3
LE SD (
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) LE 300
mg/kg/day

Stocker 12.5 25 50 100 150 200 mg/kg/day
23 30 Wistar
125 25 100 150 200 mg/kg/day
50 mg/kg/day (
) 200 mg/kg/day ( )
( ) B
3
Eldridge 100 300 mg/kg/day 14 23
SD
100 mg/kg/day ( ) (
) B -

300 mg/kg/day

100 300 mg/kg/day 14 23 F344
100 mg/kg/day
( ) ( )

Cooper 75 150 300 mg/kg/day 21
SD
150 mg/kg/day
300 mg/kg/day

75 150 300 mg/kg/day

21 LE

75 mg/kg/day
150 mg/kg/day

300 mg/kg/day
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Wetzel 70 400 ppm( ) 6 8
24 SD

70 ppm
B - 70 ppm
400 ppm
10
70 200 400 ppm( ) 6 7 24
F344 70 ppm
200 ppm
Moore Lower 0.5 1.0p g/ 5
(Salmo salar)
0.5p g/L
17,200 - 1.0u g/L
F.
Bejarano  Chandler 3.5 30.3 246.6p g/L
(Amphiascus tenuiremis)
3.5u g/LL Fy
F1 F, 30.3p g/L
F1
Bringolf 4.32 43.63u g/l 21
4.32p g/L

Tavera-Mendoza 18y g/ Stage 56 2
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Tavera-Mendoza 18y g/ Stage 56 2

Carr 1.07 10.31 19.53u g/ 2 Stage
66 80
19.53u g/L
B -
B B
H295R JEG3
SD
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3
B -
1.0p g/L
F . F1 Fy
(
) 17,208 -

4 F

Tran DQ, Kow KY, McLachlan JA, and Arnold SF (1996) The inhibition of estrogen
receptor-mediated responses by chloro-S-triazine-derived compounds is dependent
on estradiol concentration in yeast. Biochemical and Biophysical Research
Communications, 227, 140-146.

Scippo ML, Argiris C, Van De Weerdt C, Muller M, Willemsen P, Martial J, and
Maghuin-Rogister G (2003) Recombinant human estrogen, androgen and
progesterone receptors for detection of potential endocrine disruptors. Analytical
and Bioanalytical Chemistry, 378, 664-669.

Tennant MK, Hill DS, Eldridge JC, Wetzel LT, Breckenridge CB, and Stevens JT
(1994) Possible antiestrogenic properties of chloro-s-triazines in rat uterus.
Journal of Toxicology and Environmental Health, 43, 183-196.

O'Connor JC, Plowchalk DR, Van Pelt CS, Davis LG, and Cook JC (2000) Role of
prolactin in chloro-S-triazine rat mammary tumorigenesis. Drug and Chemical
Toxicology, 23, 575-601.

Sanderson JT, Seinen W, Giesy JP, and van den Berg M (2000) 2-Chloro-s-triazine
herbicides induce aromatase (CYP19) activity in H295R human adrenocortical
carcinoma cells: a novel mechanism for estrogenicity? Toxicological Sciences, 54,
121-127.

Sanderson JT, Letcher RJ, Heneweer M, Giesy JP, and van den Berg M (2001)
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Effects of chloro-s-triazine herbicides and metabolites on aromatase activity in
various human cell lines and on vitellogenin production in male carp hepatocytes.
Environmental Health Perspectives, 109, 1027-1031.

O’Connor K, Howell J, Chen I, Liu H, Berhane K, Sciarretta C, Safe S, and
Zacharewski T (1996) Failure of chloro-S-triazine-derived compounds to induce
estrogen receptor-mediated responses in vivo and in vitro. Fundamental and
Applied Toxicology, 30, 93-101.

Tennant MK, Hill DS, Eldridge JC, Wetzel LT, Breckenridge CB, and StevensdT
(1994) Chloro-s-triazine antagonism of estrogen action: limited interaction with
estrogen receptor binding. Journal of Toxicology and Environmental Health, 43,
197-211.

Simic B, Kniewald Z, Davies JE, and Kniewald J (1991) Reversibility of the
inhibitory effect of atrazine and lindane on cytosol 5a-dihydrotestosterone receptor
complex formation in rat prostate. Bulletin of Environmental Contamination and
Toxicology, 46, 92-99.

Gojmerac T, Uremovic M, Uremovic Z, Curic S, and Bilandzic N (1999)
Reproductive disturbance caused by an S-triazine herbicide in pigs. Acta
Veterinaria Hungarica, 47, 129-135.

Friedmann AS (2002) Atrazine inhibition of testosterone production in rat males
following peripubertal exposure. Reproductive Toxicology, 16, 275-279.

Cooper RL, Stoker TE, Tyrey L, Goldman JM, and McElroy WK (2000) Atrazine
disrupts the hypothalamic control of pituitary-ovarian function. Toxicological
Sciences, 53, 297-307.

Stoker TE, Laws SC, Guidici DL, and Cooper RL (2000) The effect of atrazine on
puberty in male wistar rats: an evaluation in the protocol for the assessment of
pubertal development and thyroid function. Toxicological Sciences, 58, 50-59.
Eldridge JC, Fleenor-Heyser DG, Extrom PC, Wetzel LT, Breckenridge CB, Gillis
JH, Luempert LG, and Stevens JT (1994) Short-term effects of chlorotriazines
on estrus in female Sprague-Dawley and Fischer 344 rats. Journal of Toxicology
and Environmental Health, 43, 155-167.

Cooper RL, Stoker TE, Goldman JM, Parrish MB, and Tyrey L (1996) Effect of
atrazine on ovarian function in the rat. Reproductive Toxicology, 10, 257-264.
Wetzel LT, Luempert LG , Breckenridge CB, Tisdel MO , Stevens JT, Thakur AK,
Extrom PJ, and Eldridge JC (1994) Chronic effects of atrazine on estrus and
mammary tumor formation in female Sprague-Dawley and Fischer 344 rats.
Journal of Toxicology and Environmental Health, 43, 169-182.

Moore A and Lower N (2001) The impact of two pesticides on olfactory-mediated
endocrine function in mature male Atlantic salmon (Sa/mo salarL.) parr.
Comparative Biochemistry and Physiology Part B, 129, 269-276.

Bejarano AC and Chandler GT (2004) Reproductive and developmental effects of
atrazine on the estuarine meiobenthic copepod Amphiascus tenuiremis.
Environmental Toxicology and Chemistry, 22, 3009-3016.

Bringolf RB, Belden JB, and Summerfelt RC (2004) Reproductive and
developmental effects of atrazine on the estuarine meiobenthic copepod
Amphiascus tenuiremis. Environmental Toxicology and Chemistry, 24, 1019-1025.
Tavera-Mendoza L, Ruby S, Brousseau P, Fournier M, Cyr D, and Marcogliese D
(2002) Response of the amphibian tadpole Xenopus laevis to atrazine during sexual
differentiation of the ovary. Environmental Toxicology and Chemistry, 21,
1264-1267.
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Tavera-Mendoza L, Ruby S, Brousseau P, Fournier M, Cyr D, and Marcogliese D
(2002) Response of the amphibian tadpole (Xenopus laevis) to atrazine during
sexual differentiation of the testis. Environmental Toxicology and Chemistry, 21,
527-531.

Carr JA, Gentles A, Smith EE, Goleman WL, Urquidi LdJ, Thuett K, Kendall RdJ,
Giesy JP, Gross TS, Solomon KR, and Van Der Kraak G (2003) Response of larval
Xenopus laevis to atrazine: assessment of growth, metamorphosis, and gonadal
and laryngeal morphology. Environmental Toxicology and Chemistry, 22, 396-405.
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Klotz
MCF-7 B -
BJ2407
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1Cs0 2.40x 10 M
Scippo

ICs50 2.98x 10 M

MCF-7

MCF-7
BJ2407

1.0x 10
B -
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MCF-7

1.0x 10 M
Bel-2
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)
Wilson 126 mg/kg/day 12 7 120
LE
T4 T3
UDP
126 mg/kg/day 12 60
60 ( ) LE
MCF-7 Bcl-2
MCF-7
BJ2407 B - o B -
T4
T3
UDP

Burow ME, Tang Y, Collins-Burow BM, Krajewski S, Reed JC, McLachlan JA, and
Beckman BS (1999) Effects of environmental estrogens on tumor necrosis factor
alpha-mediated apoptosis in MCF-7 cells. Carcinogenesis, 20, 2057-2061.

Klotz DM, Beckmann BS, Hill SM, McLachlan JA, Walters MR, and Arnold SF
(1996) Identification of environmental chemicals with estrogenic activity using a
combination of in vitro assays. Environmental Health Perspectives, 104,
1084-1089.

Scippo ML, Argiris C, Van De Weerdt C, Muller M, Willemsen P, Martial J, and
Maghuin-Rogister G (2003) Recombinant human estrogen, androgen and
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progesterone receptors for detection of potential endocrine disruptors. Analytical
and Bioanalytical Chemistry, 378, 664-669.

Wilson AG, Thake DC, Heydens WE, Brewster DW, and Hotz KJ (1996) Mode of
action of thyroid tumor formation in the male Long-Evans rat administered high
doses of alachlor. Fundamental and Applied Toxicology, 33,16-23.
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50 mg/kg/day
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mg/kg/day
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1 10 50 100 300 mg/kg/day 23

SD

300 mg/kg/day
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SD
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14 23
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)

Klotz

Klotz

1.0x 10 "M
T47D

Klotz

X

10 M
R5020

Stamper

16

1.3 mg/kg/day

MCF-7 Ishikawa

1.0x 10 "M 178 -
MCF-7
1.0x 10 "M 178 -
Ishikawa
T47D
1.0x 10 "M
T47D
R5020
1.0x 10 6 1.0
T47D
1.3 1.9 mg/kg/day 5
LE

21

30

28



1.9 mg/kg/day
24 T
Spontaneous alternation score 36

178 - MCF-7
178 - Ishikawa

T47D
T47D
R5020

Spontaneous alternation score

Klotz DM, Arnold, SF and McLachlan JA (1997) Inhibition of 17 beta-estradiol and
progesterone activity in human breast and endometrial cancer cells by carbamate
insecticides. Life Sciences, 60, 1467-1475

Stamper CR, Balduini W, Murphy SD, and Costa LG (1988) Behavioral and
biochemical effects of postnatal parathion exposure in the rat. Neurotoxicology and
Teratology, 10, 261-266.
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Klotz

Klotz

1.0x 10 M

Klotz

MCF-7

Ishikawa

T47D

Klotz

MCF-7

1.0x 10 "M

Ishikawa

MCF-7

T47D

1.0x 10 "M
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(

)

T47D

R5020( )
1.0x 10 M
T47D R5020
Pant 50 100 mg/kg/day 90 ( 5 )
Wistar
50 mg/kg/day
V-
100 mg/kg/day
6-
Pant 25 50 100 mg/kg/day 90 ( 5
Druckery

50 mg/kg/day

Mathur Bhatanger 100 150 200 mg/kg 8
Swiss
18 100 mg/kg (
) 100 mg/kg
(
) 150 mg/kg (
) 150 mg/kg 200
mg/kg
100 150 200 mg/kg 12 Swiss
18
100 mg/kg ( )
100 mg/kg (
) 150 mg/kg (

150 mg/kg
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(

)

( ) 200 mg/kg

( )
100 150 200 mg/kg/day
6 10 Swiss
18 100 mg/kg/day
( )
100 150 mg/kg/day (
) 100 200 mg/kg/day (
) 150 mg/kg/day
( ) 150 mg/kg/day
( ) 200 mg/kg/day
Hernandez 18 32 56 100 180 mg/L

(Pseudechinus magellanicus)
ECso 6.3y g/  Blastula (12

) ECs0 10.7u g/ Gastrula (36 ) ECs0 92,5
b g/l Pluteus (96 ) ECs0 157.4p g/ Prism (48
)
Beauvais 188 375 750u g/L 4
188
b g/L 375u g/L
2 )
Tripathi  Singh 1.0 3.0 6.0 9.0 mg/L
96 (Lymnaea acuminata)
1.0 mg/L
Virgintino 0.5 mg/egg 5 6
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Klotz DM, Arnold SF, and McLachlan JA (1997) Inhibition of 17 beta-estradiol and
progesterone activity in human breast and endometrial cancer cells by carbamate
insecticides. Life Sciences, 60, 1467-1475.

Pant N, Srivastava SC, Prasad AK, Shankar R, and Srivastava SP (1995) Effects of
carbaryl on the rat's male reproductive system. Veterinary and Human Toxicology,
37, 421-425.

Pant N, Shankar R, and Srivastava SP (1996) Spermatotoxic effects of carbaryl in
rats. Human and Experimental Toxicology, 15, 736-738.

Mathur A and Hatnagar P (1991) A teratogenic study of carbaryl in Swiss albino
mice. Food and Chemical Toxicology, 29, 629-632.

Hernandez DA, Lombardo RJ, Ferrari L, and Tortorelli MC (1990) Toxicity of
ethyl-parathion and carbaryl on early development of sea urchin. Bulletin of
Environmental Contamination and Toxicology, 45, 734-741.

Beauvais SL, Jones SB, Parris JT, Brewer SK, and Little EE (2001) Cholinergic and
behavioral neurotoxicity of carbaryl and cadmium to larval rainbow trout
(Oncorhynchus mykiss). Ecotoxicology and Environmental Safety, 49, 84-90.

Tripathi PK and Singh A (2003) Toxic effects of dimethoate and carbaryl pesticides
on reproduction and related enzymes of the freshwater snail Lymnaea acuminata.
Bulletin of Environmental Contamination and Toxicology, 71, 535-542.

Virgintino D, L'Abbate N, Ribatti D, Bertossi M, Roncali L, and Ambrosi L (1989)
Methylcarbamate effects on Meckel's cartilages in the chick embryo. Biological
Structures and Morphogenesis, 2, 85-88.
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(

1,2- 3
)
Kluwe 1,2- -3-
-3- 3.16x 10 1.0x 10 M
)
Heindel 1,2- -3-
ppm( 0.4 3.3 5.4 9.7 mg/kg/day
64 SD
0.4 mg/kg/day
mg/kg/day ( )
mg/kg/day (
mg/kg/day
Lui  Wysocki 1,2- -3-
mg/kg/day 2 19 SD
76 78
1 mg/kg/day
( )
)
mg/kg/day
( )

F344
1,2-

5 50 100 200

)

11 12
3.3 5.4

3.3 9.7
) 9.7

1 5 10 20

1 mg/kg/day

10 mg/kg/day

20 mg/kg/day
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Warren 1,2- -3- 1 5 25 mg/kg/day
58 60 6 LE
1 25 mg/kg/day
5 mg/kg/day
25 mg/kg/day
Foote 1,2- -3- 0.94 1.88 3.75 7.5
15.0 mg/kg/day 8 10 ( 5 )
7.5 mg/kg/day
15 mg/kg/day
Kluwe 1,2- -3- 10 mg/kg/day 19
23 7 F344
1,2- -3- 10 33,100 mg/kg 21
F344
100 mg/kg
Warren 1,2- -3- 25 mg/kg/day
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CD8 HAS ) (CD44 )
(CD45R  TdT ) ( )
( ) (Ch4 CD8 CD4 CD8 CDS8
HSA ) (CD8 HSA CD8 HSA )
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()
Klotz
T47D
1.0x
10 "M T47D
Klotz T47D
R5020(
)
1.0x 10 ¢ 1.0x 10 M T47D
R5020
T47D T47D
R5020( )

Klotz DM, Arnold SF, and McLachlan JA (1997) Inhibition of 17 beta-estradiol and
progesterone activity in human breast and endometrial cancer cells by carbamate
insecticides. Life Sciences, 60, 1467-1475

72



17

()
Scippo a B -
ICs0  2.05x 10 M a B -
()
Linder 1 5 15 45 mg/kg/day 76 79 (
) Wistar

15 mg/kg/day
45 mg/kg/day

Ellis 31.2 62.4 125.0 mg/kg/day 7
15 SD
31.2 mg/kg/day

Kavlock 15.6 31.2 mg/kg/day 7
15 31 Wistar
31.2 mg/kg/day 100
( )
15.6 31.2 62.5 125 mg/kg/day 7 10
Wistar
21 62.5 mg/kg/day

62.5 mg/kg/day
125 mg/kg/day
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169 298 505 mg/kg/day 7 10

Wistar 21
298 mg/kg/day 298
mg/kg/day 505 mg/kg/day
50 100 200
mg/kg/day 7 11 CD-1
18 100
mg/kg/day
200 mg/kg/day
Hess 25 50 100 200 400 800 mg/kg
2 CD
50 mg/kg
100 mg/kg
200 mg/kg
25 50 100 200 400 mg/kg
70 CD
100 mg/kg
400 mg/kg
Hoogenboom 62.4 mg/kg/day 7
15 SD
Piersma 10 30 90 mg/kg/day 14
6 28 Wistar
(OECD 421 ) 90 mg/kg/day
1 2
90 270 mg/kg/day
6 10 Wistar

90 mg/kg/day
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Carter

SD
mg/kg/day

Carter
5

Linder
SD

Spencer
5

Barnes

200 400 mg/kg/day 65 10
14
200

125 250 500 1000 mg/kg/day 75
29 31 SD
250 mg/kg/day

125 250 500 1000 mg/kg/day 54

29 31 SD
500 mg/kg/day

400 mg/kg 102 103

2
2 14

14 14

500 1000 mg/kg./day 5
SD

1.0 6.3 203 ppm( ) 70 (

) Wistar
1.0 ppm

( ) 203 ppm
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()
Hodges

10 M

ELT3

Flouriot

Laws

Ki

Kelce

ICso

ECos

5.0x 10 M

1.0x 10 M

1.5x 10 M

3.0x 10 M

78

1.0x 10 5
B -

P450

ELT3

1.0x 10 6 1.0x

1.0x 10 sM



Blair

IC50 7.0x 10 M B -

Loomis Thomas

( ) B -
1Cs0 4.5
x 10 °M 1.0x 10 ‘M
B -
Bradlow MCF-7 B
1.0
x 10 M B - 2
16a
Smeets
2.0x 10 *M
Flouriot
1.0x 10 "M
Gray 1 mg/pup 1 69
Golden
Syrian 8
99 ( )
Johnson 1.3 3.8 7.5 15 30 mg/kg/day 29
30 3 Holtzman

15 mg/kg/day
cAMP
ICI-182,780
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(

(

)

)

Hodges
mRNA
1.0x 10 M

Laws

Ki 2.3x 10 M

Eckols 75 mg/kg
F344

28

)
Kelce
R1881
1.25x 10 “M(Ki
R1881

4.1x 10 5M)

I1Cs50 2.0x 10 4M

Das Thomas
17,20 ,21-

x 10 M

B ,21- 4- -3-
1.0x 10 7 1.0x 10 M
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mRNA

75 mg/kg
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(

)

)

17,208 ,21-

Eroschenko
1 10

0.015 0.03 0.06 0.125 mg/pup/day
Swiss-Webster
0.015 mg/pup/day

0.125 mg/pup/day

Gray
Golden Syrian
1 mg/pup

Linder
SD
15 ppm
30 ppm

Gray
179

Golden Syrian
9

Rosecrans
F344
70
5-
(5-HIAA)

0.25 0.5 1mg/pup 3
9

189

5 15 30ppm 100 90

0.25 0.5 1mg/pup 1

189
0.25 1 mg/pup
0.5 mg/pup
1 mg/pup

6 ppm 60 12
tail flick

(5-HT) 5-
5-HIAA/5-HT
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)

Campbell

Wistar
P450

ELT3
(

2
cAMP
ELT3
-4- - 3-

17,20 ,21-

50

P450

9.8 mg/kg/day 2
ELT3
B -
B -
)
MCF-7 B -
16a
( )
mRNA
R1881
17,208 ,21-
4 -3-
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tail flick 5- (5-HT)
P450
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()

Bisson Hontela

5.0x 10 5
5.0x 10 3 M cAMP
ECs0 3.12x x 10 4M
()
Bindali  Kaliwal 18 24 30 36 mg/kg/day

1 8 Swiss
24 mg/kg/day
36 mg/kg/day

1 8 Swiss
Baligar Kaliwal 500 600 700 800 mg/kg/day
30 Wistar

500 mg/kg/day
600 mg/kg/day

700 mg/kg/day

800 mg/kg/day

Lu Kennedy 110 890p g/L 6 10
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(

6 /) CD
110p g/L 890u
g/LL

)
Trivedi 500 1000 1500 mg/kg/day 90
ITRC
500 mg/kg/day 4
1500 mg/kg/day

cAMP
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()
Laisi
(
Wistar

200 mg/kg
4 30

()
Beck
CD-1
65

()

Serio

Maci

0.5 g/L

5 20 50 mg/kg

4 30 )
5 mg/kg
5 20 50 100
(
Wistar
20 mg/kg
1200 mg/kg/day 6 10
60
20 40 mg/kg
40 mg/kg

05 15 45 135gL 30
19
0.5 13.5 g/L
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()
Charles 5 80 320 960 ppm 28 91
( 0.4 6.7 27.3 88.8 mg/kg/day
) ( 0.4 5.8 235 73.9 mg/kg/day
YWistar 0.4
mg/kg/day 0.4
6.7 27.3 mg/kg/day 6.7 88.8
mg/kg/day
27.3 mg/kg/day 85
88.8
mg/kg/day Ty

0.4 mg/kg/day

0.4 5.8 235
mg/kg/day 23.5 mg/kg/day
Ts 84
73.9 mg/kg/day T4
( )
Charles 5 20 80 320 ppm 28 112
( 0.2 1.0 3.8 15.5 mg/kg/day
) 119 ( 02 0.8 3.1 123
mg/kg/day )CD
15.5 mg/kg/day 51 Ty 104
131] 50
50 50
12.3 mg/kg/day 103
T3 52 131] 50
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50 50

Charles 300 1000 3000 7500 ppm 28
91 ( 133 465 1448 3565 mg/kg/day
) ( 84 302 853 2367 mg/kg/day
)B6C3F1 465
mg/kg/day Ty 1448
mg/kg/day ( ) 3565 mg/kg/day
302 mg/kg/day
Ty 853 mg/kg/day
2367 mg/kg/day Ts
28
) Ts ( )
Ty
1311
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()
Porter 10 ppm( ) 6 16
SD
Ty

()

Boyd 10 ppm( ) 21 90
SD

Ty T
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the triazine metribuzin on thyroxine and somatotropin levels in white rats.
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q -
(CAS No. 65731-84-2)

66841-24-5)

()
Chen
(E-Screen Assay)
x 10 8M

SD

1Cs0 5.62x 10 sM SD

()

Santoni
mg/kg/day 7 10

60 90
30 90
90

()
Elbetieha

13.15 18.93 39.66 mg/rat/day )

(CAS No. 52315-07-8) B -

(CAS No.
MCF-7
1.0
MCF-7
MCF-7
1.0x 10 M
pS2 mRNA
B -
B -
(trans cis 62.8 32.2)50
Wistar
50 60
30

8571 17143 34286 ppm(
80 90



(

)

12

10 ( )
Wistar

13.15 mg/rat/day

18.93 mg/rat/day

18.93 mg/rat/day
39.66 mg/rat/day

Moore 0.0001 0.001 0.01 0.05 0.1
05pu g/ 5
0.0001 0.001 0.01p g/L
17,183 - -4- -3-
0.0001 0.001p g/L
0.001p g/L
0.001p g/L
0.01p g/LL 17,183 - -4- -3-
0.001p g/, 5
F «a L
MCF-7 MCF-7
pS2 mRNA SD
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17,18 - -4- -3-
F «a L-
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()
Barry 0.005 0.01 0.05 0.1 0.5
/L (Daphnia carinata)
0.05 g/L

Barry MJ, Logan DC, Ahokas JT, and Holdway DA (1995) Effect of algal food
concentration on toxicity of two agricultural pesticides to Daphnia carinata.
Ecotoxicology and Environmental Safety, 32, 273-279.
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(

)

Chen MCF-7
(E-Screen Assay)
1.0x 10 M MCF-7
MCF-7
1.0x 10
6M pS2 mRNA
SD
B -
ICs0 4.79x 10 ‘M SD
B -
Go MCF-7
(E-Screen Assay) 1.0
x 10 5 1.0x 10 ‘M MCF-7
MCF-7
3.0x 10 M pS2 mRNA
( ICI 164,384
)
Kasat MCF-7
1.0 3.0x 10 M Wnt 10K
)  mRNA
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Garey  Wolff Ishikawa Var-1

ECs0 3.0x 10 5M

()

Garey  Wolff

T47D
3.0x 10 5M
T47D

()

Eli  Nisula

R1881
1.0x 1.0 5 1.0x 10 3M
R1881

()

Maiti  Kar 120 mg/kg/day 15

Swiss
Ts Ty I 5 -

()

Moniz 10.0 mg/kg/day 18

5 Wistar
21 60
120
T4

duration of immobility
()

McKee 0.03 0.06 0.13 0.25 0.50p
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g/, 21

MCF-7
pSZmRNA
B -
Wnt 10BmRNA
T47D
Ty Ty
Ty

duration of immobility

MCF-7
SD
MCF-7
Ishikawa Var-1

R1881
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Sohoni Sumpter
50 -

ICs0 5.0x 10 "M

I1Cs50 2.0x 10 M

Wong
CV1 5a -
1.0x 10 ¢ 5.0x 10 M
50 -
1.0x 10 > 5.0x 10 M
Wong
R1881
1.0x 10 6 2.0x 10 M R1881
Wilson
MDA-kb2
1.0x 10 M
Kelce SD

R1881
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50 -

5a -

ICs0



(

)

5.0x 10 3 2.0x 10 M(Ki 7x 10 *M)
R1881
Kelce 200 mg/kg/day 120
( )SD
TRPM mRNA
C3 mRNA
Ashby  Lefevre 100 mg/kg/day
14 SD
100 mg/kg/day 22 23 14
SD
Ashby  Lefevre 100 mg/kg/day
7 SD
Gray 100 200 mg/kg/day
3 LE
100 mg/kg/day
(11 AGD(Q 111 )
(12 ) ) (11
(11 (11
200 mg/kg/day
200 mg/kg/day AGD( )
Moorman 100 mg/kg/day 2

) Dutch belted rabbit( )

( )
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35 36

21 22
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Thomas
75 85

()

Tillmann
2
cornuarietis)
g/LL

ol 3

Makynen

706u g/L

Mcgary

glegg

GnR-1

6.1 610 mg/kg/day 15

Ts Ty Ty

0.03 0.1 03 1.0ugL 1
Ramshorn snail(Marisa
0.03 0.1y

0.03 0.1 0.3y g/L
0.03 0.1 0.3 1.0p
(Nucella lapillus)

0.03u g/L

176 706p g/l. 21

GSI B -

0.175 0.25 0.5y glegg 4

0.175u glegg

(GnR-1) 0.175 0.25p
) 0.5u glegg
GnR-1
50 -
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CV1 50 - 5a -
CV1
R1881
MDA-kb2 50 -
SD
R1881
TRPM
mRNA
C3 mRNA
AGD
( ) ) Ts
Ty T4
GSI ( )
GnR-1 B -
(GnR-1) GnR-1

Sohoni P and Sumpter JP (1998) Several environmental oestrogens are also
anti-androgens. Journal of Endocrinology, 158, 327-339.

Wong C-I, Kelce WR, Sar M, and Wilson EM (1995) Androgen receptor antagonist
versus agonist activities of the fungicide vinclozolin relative to hydroxyflutamide.
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