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1) Wang
SD

2) Woo

(2010)

(2007)

3) Zenick (1986)

90

)

50ppm

5 10mgkg/day 8
10mg/kg/day

21.5mg/kg/day 5

25 50 100ppm(
LE
14
1 21

11

21

21

SD

(80



50 100ppm( ) 13 10

LE ( 9 )
100ppm
100ppm
4) Sakamoto  Hashimoto(1986) 0.3 06 0.9 12mM(=66 133 199
265mg/L ) 4 ddy

0.6 0.9mMM(=133 199mg/L)
( 1.2mM(=265mg/L) ) 0.9MM(=199mg/L)
1.2mM(=265mg/L)

1.2mM(=265mg/L ) 4 ddy

1.2mM(=265mg/L) 4 ddy

Wang H, Huang P, Lie T, Li J, HutzRJ, Li K and Shi F (2010) Reproductive toxicity of
acrylamide-treated male rats. Reproductive Toxicology, 29 (2), 225-230.( 1

)

Woo GH, Shibutani M, Kuroiwa K, Lee KY, Takahashi M, Inoue K, Fujimoto H and Hirose M

(2007) Lack of preventive effects of dietary fibers or chlorophyllin against acrylamide toxicity in
rats. Food and Chemical Toxicology, 45 (8), 1507-1515.( 2))

Zenick H, Hope E and Smith MK (1986) Reproductive toxicity associated with acrylamide

treatmentin male and female rats. Journal of Toxicology and Environmental Health,17 (4),
457-472.( 3))

Sakamoto Jand Hashimoto K (1986) Reproductive toxicity ofacrylamide and related compounds in
mice effects onfertility and sperm morphology. Archives of Toxicology, 59 (4), 201-205.( 4))
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1) Burow (1999) 1IpM(=270pg/L) 18

MCF-7 (
)
ICI
182780 100nM
IpME270pg/l) 5 MCF7
Bcl-2
IC1182780100nM
2)Klotz  (1996) 0.1 1 10uME=27 270 2,698ug/l) over night
BJ2407 (
B )
1uME270pg/L) B
IpME270pg/L) 18 MCF-7
(
)
> ( )
3) Petit (1997 100pM(=27mg/L) 4
(
B )
B
100pM(E=27mg/L) 48
1) Petit (1997)
100pM(E=27mg/L) 176
20nM
1)Yi (2007) 1 4 16 63 250 500pg/L( ) 60
(Carassius auratus) Ipng/ll

13



176

1 4 16 63 500pg/lL S
(250ng/L ) 1pg/l UDP
4 16 63 250 500pg/L ) 4 16 250 500ug/L
1) Wilson (1996) 126mg/kg/day 28 LE
uUDP

Burow ME, Tang Y, Collins-Burow BM, Krajewski S, Reed JC, McLachlan JAand Beckman BS
(1999) Effects of environmental estrogens on tumor necrosis factor alpha-mediated apoptosis in
MCF-7 cells. Carcinogenesis, 20 (11), 2057-2061.( 1))

Klotz DM, Beckman 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 (10), 1084-1089.( 2))

Petit F, Le Goff P, Cravedi JP, Valotaire Y and Pakdel F (1997) Two complementarybioassays for
screeningthe estrogenic potency of xenaobiotics: Recombinantyeast for trout estrogen receptorand
trout hepatocyte cultures. Journal of Molecular Endocrinology, 19 (3), 321-335.( 3) 1))

YiXH, Liu HH, Lu YT, Tao J, Ding H, Zhang M and Jiang W (2007) Altered serum levels of sex
steroids and biotransformation enzyme activities by long-termalachlorexposure in cruciancarp
(Carassius auratus). Bulletin of Environmental Contamination and Toxicology, 79 (3), 283-287.(

1))
Wilson AG, Thake DC, HeydensWE, Brewster DW and Hotz KJ (1996) Mode of action of thyroid

tumor formationin the male Long-Evans ratadministered high doses of alachlor. Fundamental
and Applied Toxicology, 33 (1), 16-23.( 1))
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2,4- (2,4-D)

1) Lin  Garry(2000) 2,4-D 100 10,000pM(=22.1 2,210mg/L) 7
MCF-7 2,4D
2) Petit  (1997) 24-D0.01 100puM(=2.2 22,104png/L) 4
(
b- )
2,4-D 6
24-D 0.01 100pM(=2.2 22,104png/L) 48
24-D

1) Petit  (1997) 176

20nM ) 2,4-D 100puM(=22,104ng/L)
1) Kim (2005) 24-D 0.0000001 10pM(=0.000022 2,210pug/L) 24

22Rv1 (

24D 001 0.1pM(=2.2  22.1ug/L)

2,4-D 0.0000001 10pM(=0.000022 2210pg/L) 24
22Rv1 2,4-D

( 5nM
24D  ICx 05uM(=111ng/L)

2,4-D 0.0000001 10pM(=0.000022 2210pg/L) 24

22Rv1 ( 10nM )
24-D

15



1) van den Berg (1991) 2,4-D
( ICso  0.04uM )
2,4-D IC71 100 100}11\/[(222,104}19/L)

1) Xie (2005) 24-D 1.64 164 164 1,640pg/1( ) 7
(Oncorhynchus mykiss ) 164pg/L
2) Crain (1999 2,4-D0.014 0.14 1.4 14ppm( ) 21 (
) (Alligator mississippiensis)
33 (100% ) 30 (100%
) 10
1) Sturtz (2008) 2,4D 15 25 50mg/kg/day 1 7
3 Wistar 15mg/kg/day
5
(licking)
(licking)
(retrieval)
(crouching)
25mg/kg/day 34-
2) Bortolozzi (2003) 2,4-D 70mg/kg/day 16 23 Wistar
90
3,4
5 -3-
3.4 5
-3- ( ) 34
( )

16



-3 3,4
3,4
3,4-
1) Charles (1996) 24-D1 15 100 300mgkg/day 13 F344
15mg/kg/day
100mg/kg/day
300mg/kg/day
24-D1 15 100 300mgkg/day 13 F344
100mg/kg/day
300mg/kg/day
2) Rawlings (19998) 2,4-D 10mg/kg/day 3 43 1 4
Polypay
1) Garry (2001) 24-D Minnesota ( ) @
15 7 15 5 24 39.14+29 )
( 15 421423 )
2,4-D
T V(D)J
2) Schreinemachers(2010) 2,4-D Minnesota Montana  North Dakota

17



South Dakota 1988 1994 (
727 20 59 2,4-D
102 A7 24-D 625 3H6 )
2,4D ( 24D ) HDL

Lin N and Garry VF (2000) /n vitro studies of cellular and molecular developmental toxicity of
adjuvants, herbicides, and fungicides commonly used in Red River Valley, Minnesota. Journal of
Toxicology and Environmental Health Part A, 60 (6), 423-439.( 1))

Petit F, P Le Goff, JP Cravedi, Y Valotaire and F Pakdel (1997) Two complementary bioassays for
screening the estrogenic potency of xenobiotics: Recombinant yeast for trout estrogen receptor and
trout hepatocyte cultures. Journal of Molecular Endocrinology, 19 (3), 321-335.( 2) 1))

Kim HJ, Park Yland Dong MS (2005) Effects of2,4-D and DCP on the DHT-induced androgenic
action in human prostate cancer cells. Toxicological Sciences, 88 (1), 52-59.( 1))

van den Berg KJ, van Raaij JA, Bragt PC and Notten WRF (1991) Interactions of halogenated
industrial chemicals with transthyretin and effects on thyroid hormone levels in vivo. Archives of
toxicology, 65 (1), 15-19.( 1))

Xie L, Thrippleton K, Irwin MA, SiemeringGS, Mekebri A, Crane D, BerryK and Schlenk D (2005)
Evaluation of estrogenic activities of aquatic herbicides and surfactants using an rainbow trout
vitellogenin assay. Toxicological Sciences, 391-398.( 1))

Crain DA, Spiteri ID and Guillette LJ Jr (1999) The functional and structural observations of the
neonatal reproductive system ofalligators exposed in ovo to atrazine, 2,4-D, or estradiol.

Toxicology and Industrial Health, 15 (1-2), 180-185.( 2))

Sturtz N, Deis RP, Jahn GA, Duffard R and Evangelista de Duffard AM (2008) Effect of
2,4-dichlorophenoxyacetic acid on rat maternal behavior. Toxicology, 247 (2-3), 73-79.( 1))

Bortolozzi A, Duffard R and de Duffard AM (2003) Asymmetrical development of the monoamine
systems in 2,4-dichlorophenoxyacetic acid treated rats. Neurotoxicology, 24 (1), 149-157( 2))
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Charles JM, Cunny HC, WilsonRD and Bus JS (1996) Comparative subchronic studies on

2,4-dichlorophenoxyacetic acid, amine, and esterin rats. Fundamental and Applied Toxicology, 33
(2),161-165.( 1))

Rawlings NC, Cook SJ and Waldbillig D (1998) Effects of the pesticides carbofuran, chlorpyrifos,
dimethoate, lindane, triallate, trifluralin, 2,4-D, and pentachlorophenol on the metabolic

endocrine and reproductive endocrine system in ewes. Journal of Toxicology and Environmental
Health Part A, 54 (1), 21-36.( 2))

Garry VF, Tarone RE, Kirsch IR, Abdallah JM, Lombardi DP, Long LK, Burroughs BL, Barr DB
and Kesner JS (2001) Biomarker correlations of urinary 2,4-D levels in foresters: genomic
instability and endocrine disruption. Environ Health Perspectives, 109 (5), 495-500.( 1))

Schreinemachers DM (2010) Perturbation of lipids and glucose metabolism associated with
previous 2,4-D exposure: a cross-sectional study of NHANES Ill data, 1988-1994. Environmental
Health,9:11.( 2))

A
1) Kitamura (2005a) A 20 100 300 500mg/kg/day
8 3 @ ) B6C3F1
20mgy/kg/day
A0.001 001 0.1 1 10pM(=0.54 5.4 54 544 5439ug/L)
24 MCF-7 (
) A 1nM(=544pg/L)

ECso 19}1M(= 10,334}1g/L)

2) Kitamura (2002) A0.1 1 10, 100pM(=54 544 5,439
54,388pg/L) 1 MtT/E-2
A 1uM(=544pg/L)

3) Kémer  (1998) 1 50uM(=545 27,19%pgl) 5

MCF-7 A
20pM(=109mg/L)
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4) Olsen  (2003) A 01 30uM(=54 16316ng/L) 6
MCF7
A ECso  25nM(=13.6mg/L)
A 30uM(=16.3mg/L) 3

MCF-7
A pS2
5) Hamers (2006) A 12.51M(=6.8mg/L) 24
T47D (
)
6) Li (2010) A 100pM(=54mg/L) 2
(
6 )
A B
1) Kitamura (2005a) A0.1 1 10pM(=54 544 5,439ng/L)
24 MCF-7 (
) A 10uM(=5,43919/L)
176 0.1nM
2) Kitamura (2002) A
MtT/E-2
A ICx 10uM(=5.4mg/L)
176- 0.5nM
3) Hamers (2006) A12.51M(=6.8mg/L) 24
T47D (
)
A 176 6pM
4) Li (2010 A 100uM(=54mg/L) 2
(
6 )
A 176- 0.2nM o

20



1) Li (2010
(
s
A B
1) Kitamura (2005a)
NIH3T3
2) Hamers (2006)
U-2 OS
A
3) Li (2010)
(
s
A
1) Li (2010
(
B
A B-
1) Li (2010
(
B
A
1nM B
2) Hamers (2006)
U-2 OS

ICx»

21

A 100pM(=54mg/L)

A 10pM(=5.4mg/L)

(

A 5

A10pM(=54mg/L)

(

5a¢

A 100pM(=54mg/L)

50nM B

A 100pM(=54mg/L)

A 100pM(=54mg/L)

)
0.078uM(=42p1¢/L)

A10pM(=54mg/L)

(

24

0.01nM

24

164pM

24



1) Kudo (2006) A 001 0.1 1uM(=54 54 544ngL)
24 XL58 TRE-Luc (
) A 01pM
(=54ng/L)
2) Kitamura (2002) A001 01 1 10 100pM(=5.4
54 544 5439 54388ug/L) 2 GH3

A 1pM(=544pg/L)

A0.01 0.1 1 10 100uM(=5.4 54 544 5439 54,388ug/L)

1 GH3
A 1uM(=544pg/L)
3) Shiizaki (2005) A0.001 100pM(=05 54,388ng/L
) 16 (
TRa )
A 1uM(E544ng/L)
( SuM )
A0001 100pM(=0.5 54,388ng/L ) 16
( TRB

A 1IpM(=544ng/L)
( SuM )
4) Kitamura (2005a) A001 01 1 10uM(E=54 54
544 5,439ug/L) 48 GH3
A 10uM(=54399/L)

5) Ghisari  Bonefeld-Jorgensen(2005) A 6
GH3 (
) A 10uM(=5.4mg/L)
6) Jugan (2007) A10 20 40 60 80 100uM(=5.4
109 22 33 44 54mg/L ) 16 PC12
( TRal
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A 10pM(E=5.4mglL)

( 60pM 100pM )
A 100pM(=54mg/L ) 16
PC12 (
TRal )
A
7) Kitamura (2005b) A 100pM(=54mg/L) 24
CHOK1 (
TRa
) A
A 100pM(=54mg/L) 24
CHO-K1 (
TRB )
A
8) Sun (2009) Al 10 25 50uM(=544 5,439 13,597
27,194ng/L ) 24 Cv-1
( TRB
) A

1)Kudo (2006)
A ICs 0.00307pME=1.7ug/L)

0.1nM
A ICx 1IuM(=544ng/L)
0.1nM
A0.01 01 1uM(=5.4 54 544pg/l) 24
XL58-TRE-Luc (
)
A 0.1uM(=Ang/L)
2nM

2) Meerts (2000)
A ICx 0.0077uM(=4.2ng/L)
55nM

23



3) Hamers (2006)
A ICso  0.031nM(=16.860281g/L)

55nM
A05uM(=272ng/L) 96
GH3 A
250pM
4) Kitamura (2002 A
MtT/E-2
A ICs0 1InM(=544pg/L)
3nM
A10 100pM(=5.4 54mg/L) 2
GH3 A
0.1nM
A10 100pM(=5.4 54mg/L) 1
GH3 A
0.1nM
5) Kitamura (2005b) A3.1 6.3 13 25 50 100uM (=1.7
34 7.1 13.6 27.2 54mg/L ) 24
CHO-K1 ( TRa
)
A 3.1uM(=1.7mg/L)
10nM
A3l 6.3 13 25 50 100uM (=1.7 34 71 136
27.2 54pg/L ) 24 CHO-K1
( TRB
)
A 25nM(=13.6mg/L) 10nM
A
MLtT/E-2
A ICx»  3.5uM(=1.9mg/L)
3nM
6) Jugan (2007) A10 20 40 60 80 100pM(=5.4
10.9 21.8 32.6 43.5 54mg/L ) 16 PC12
( TRdl
)
A 20uM(=10.9mg/L) ICs0 50uM(=27.2mg/L)

24



PC12
TRal
7) Sun  (2009)
27,194pg/L ) 24

(

A 25uM(=13,59g/L)

10nM

0.3nM
A 100pM(=54mg/L ) 16
(

)
A InM

Al 10 25 50pM (=544 5,439 13,597
Cv-1

TRB

ICso  29.5pM(=16,044pg/L)

1) Hamers (2006) 178-
A ICso
0.016uM(=8.7png/L) 176-
2) Jurgella (2006) A 100pM(=54mg/L) 1
(Salvelinus namaycush) 176

1) Hamers (2006)

H4IlIE

-p- 15pM

1) Veldhoen (2006)
) 30 31

A100uM(=54mg/L) 1

176-
A 10pM(=5.4mg/L) 24
H4IIE (
)
A
A 10pM(=5.4mg/L) 24
(
)
10pM(=5.4mg/L) 23,7,8
A0.01 0.1uM (=5.4 54pg/L

48 (Pseudacris

25



regilla)

0.01pM(=5.4pg/L) PCNAMRNA
0.01pM (=5.4pg/L) PCNAMRNA
gel B mRNA 0.1pM(=54pg/L)
TRa mRNA 10nM
0.01pM(=5.4pg/L) gel B mRNA 0.1uM (=54pg/L)
PCNA mRNA TRa
MRNA
A0.01 0.1pM(=5.4 S54pg/L ) 30 31
9% (Pseudacris regilla)
10nM 0.01pM(=5.4ug/L)
2) Kuiper (2007a) A013 136 11.02 27.46 11474
193.47ng/L( ) 683 105 (Platichthys flesus)
11.02pg/L (
) (
) EROD (
)
3) Kuiper (2007hb) A0.023 0.047 0.094 0.188 0.375
0.75 1.5uM(=13 26 51 102 204 408 816pg/L ) 30
(Danio rerio) 0.047uM (=26pg/L)
21 30
0.023 0.047 0.094 0188 1.5uM(=13 26 51 102 816ugL)
1.5pM (=816pg/L) 7
4) Kitamura (2005b) A0.01 0.1 1uM(=5.4 54 544ug/L
) 10 9 (Rana rugosa)
1uM(=544pg/L) 50nM( 5 6
) ( )
5) Jagnytsch  (2006) A100 250 500pg/L( )

26



51 72 0.1nM
(Xenopus laevis)

100pg/L b/ZIP mRNA
TR mRNA
MRNA
A 25 25 250 500pg/1( ) 51
21 (Xenopus laevis)
500pg/L ( )
A 500pg/1( ) 57 72
(Xenopus laevis)
6) Berg (2001) A 15pg/g( ) 3

(Coturnix japonica) ( 15 )

Al5ug/g( ) 4
(Gallus gallus domesticus) ( 19 )

1) Saegusa (2009) A 100 1,000 10,000ppm(

10 20 SD
100 1,000ppm 20
10,000ppm 9 20
11
1 1
20 20
20
8 11 11
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Kitamuras, Suzuki T, Sanoh S, KohtaR, Jinno N, Sugihara K, Yoshihara$S, Fujimoto N,
Watanabe H and Ohta S (2005a) Comparative study of the endocrine-disrupting activity of
bisphenol Aand 19 related compounds. Toxicological Sciences, 84 (2), 249-259.( 1) 1) 1)

4))

Kitamuras, Jinno N, Ohta S, Kuroki Hand Fujimoto N (2002) Thyroid hormonal activity of the
flame retardants tetrabromobisphenol Aand tetrachlorobisphenol A. Biochemical and Biophysical
Research Communications, 293 (1), 554-559.( 2) 2) 2) 4))

KornerW, Hanf V, Schuller W, Bartsch H, Zwirner M and Hagenmaier H (1988) Validation and

application of a rapid in vitro assay for assessing the estrogenic potency of halogenated phenolic
chemicals. Chemosphere, 37 (9-12), 2395-2407.( 3))

Olsen CM, Meussen-Elholm ET, Samuelsen M, Holme JAand Hongslo JK (2003) Effects of the
environmental oestrogens bisphenol A, tetrachlorobisphenol A, tetrabromobisphenol A,
4-hydroxybiphenyl and 4,4'-dihydroxybiphenyl on oestrogen receptor binding, cell proliferation
and regulation of oestrogen sensitive proteins in the humanbreast cancer cell line MCF-7.
Pharmacology and Toxicology, 92 (4), 180-188.( 4))

Hamers T, Kamstra JH, Sonneveld E, Murk AJ, Kester MH, Andersson PL, Legler Jand Brouwer
A (2006) In vitro profiling of the endocrine-disrupting potency of brominated flame retardants.
Toxicological Sciences, 157-173.( 5) 3) 2) 2) 3) 1) 1))

Li J, Ma Mand Wang Z (2010) /n vitro profiling of endocrine disrupting effects of phenols.
Toxicology in Vitro, 24 (1), 201-207.( 6) 4) 1) 3 1) 1))

Kudo Y, Yamauchi K, FukazawaH and Terao Y (2006) In vitro and in vivo analysis of the thyroid
system-disruptingactivities of brominated phenolic and phenol compounds in Xenopus laevis.
Toxicological Sciences, 92 (1), 87-95.( 1) 1)

Shiizaki K, Asai S, Ebata S, Kawanishi M and Yagi T (2010) Establishment of yeast reporter assay
systems to detect ligands of thyroid hormone receptors alpha and beta. Toxicology in Vitro, 24 (2),
638-644.( 3))

Ghisari M and Bonefeld-Jorgensen EC (2005) Impact of environmental chemicals on the thyroid
hormone function in pituitary rat GH3 cells. Molecularand Cellular Endocrinology, 244 (1-2),
31-41.( 5)
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Jugan ML, Lévy-Bimbot M, Pomérance M, Tamisier-Karolak S, Blondeau JP and Lévi Y (2007) A
new bioluminescent cellular assay to measure the transcriptional effects of chemicals that
modulate the alpha-1 thyroid hormone receptor. Toxicology in Vitro, 21 (6), 1197-1205.( 6) 6))

KitamurasS, Kato T, lida M, Jinno N, Suzuki T, Ohta S, Fujimoto N, Hanada H, Kashiwagi K and
Kashiwagi A(2005b) Anti-thyroid hormonal activity of tetrabromobisphenol A, a flame retardant,
and relatedcompounds: Affinity to the mammalian thyroid hormone receptor, and effecton
tadpole metamorphosis. Life Sciences, 76 (14), 1589-1601.( 7) 5) 4))

Sun H, Shen OX, WangXR, Zhou L, Zhen SQ and Chen XD (2009) Anti-thyroid hormone activity of
bisphenol A, tetrabromobisphenol Aand tetrachlorobisphenol Ain an improved reportergene
assay. Toxicology in Vitro, 23 (5), 950-954.( 8) )

Meerts IA, van Zanden JJ, Luijks EA, van Leeuwen-Bol I, Marsh G, Jakobsson E, Bergman Aand
Brouwer A(2000) Potent competitive interactions ofsome brominated flame retardants and
related compounds withhuman transthyretin in vitro. Toxicological Sciences, 56 (1), 95-104.( 2))

Jurgella GF, Marwah A, Malison JA, Peterson R and Barry TP (2006) Effects of xenobiotics and

steroids on renal and hepatic estrogen metabolism in lake trout. General and Comparative
Endocrinology, 148 (2),273-281.( 2))

Veldhoen N, Boggs A, Walzak K and Helbing CC (2006) Exposure to tetrabromobisphenol-Aalters

TH-associated gene expression and tadpole metamorphosis in the Pacific tree frog Pseudacris
regilla. Aquatic Toxicology, 78 (3), 292-302.( 1))

Kuiper RV, Cantén RF, Leonards PE, Jenssen BM, Dubbeldam M, Wester PW, van den Berg M, Vos
JG and Vethaak AD (2007a) Long-term exposure of European flounder (Platichthys flesus) to the
flame-retardants tetrabromobisphenol A(TBBPA) and hexabromocyclododecane (HBCD).
Ecotoxicology and Environmental Safety, 67 (3), 349-360.( 2))

Kuiper RV, van den BrandhofEJ, Leonards PE, van der Ven LT, Wester PW and Vos JG (2007b)

Toxicity of tetrabromabisphenol A(TBBPA) in zebrafish (Danio rerio) in a partial life-cycle test.
Archives of Toxicology, 81 (1),1-9.( 3))

Jagnytsch O, Opitz R, Lutz | and Kloas W (2006) Effects of tetrabromobisphenol Aon larval
developmentand thyroid hormone-regulated biomarkers of the amphibian Xenopus laevis.
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Environmental Research, 101 (3), 340-348.( 5))

Berg C, Halldin K and Brunstrom B (2001) Effects of bisphenol Aand tetrabromobisphenol Aon

sex organ development in quail and chicken embryos. Environmental Toxicology and Chemistry,
20 (12),2836-2840.( 6))

SaegusaY, Fujimoto H, Woo GH, Inoue K, Takahashi M, Mitsumori K, Hirose M, Nishikawa Aand
Shibutani M (2009) Developmental toxicity of brominated flame retardants, tetrabromobisphenol
Aand1,2,5,6,9,10-hexabromocyclododecane, in rat offspring after matermal exposure from
mid-gestation through lactation. Reproductive Toxicology, 28 (4), 456-467.( 1))

1) Tran (1996) IpM(=128pg/L) 12
(
B ) B
1) Tran (1996) IpM(=128pg/L) 12
(
B ) 176-
0.5nM B
1) Evanson  van der Kraak (2001) 0.1 1 10uM(=13 128 1,282pg/L)
18 (Carassius auratus)

0.1 1uM (=13 128pg/L)
1 10 100uM(=0.128 1.28 12.8mg/L) 18

(Oncorhynchus mykiss)
100pM(=12.8mg/L)
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Tran DQ, Ide CF, McLachlan JAand Arnold SF (1996) The anti-estrogenic activity of selected
polynuclear aromatic hydrocarbons in yeast expressinghuman estrogen receptor. Biochemical
and Biophysical Research Communications, 229 (1), 102-108.( 1) 1)

Evanson M andvan Der Kraak GJ (2001) Stimulatory effects of selected PAHs on testosterone
production in goldfish and rainbow trout and possible mechanisms of action. Comparative
Biochemistryand Physiology Part C, Toxicology and Pharmacology, 130 (2), 29-58.( 1))

1) Ellis (19998) 40mg/kg (80 94 ) SD
(6 )
17
2) Stoker (2005) 50mg/kg/day 21 (4
5 ) @1 ) SD

Estrus ratio(

/ )

50mgkg/day 25 4 5
) (111 ) ( 2
) SD ( 01 3 6
) 3
3
1) Tomenson (1999) California  Richmond Arkansas
North Little Rock Alabama Cold Creek 1980 1982
272

(127 210.9(ug/m3xhours))
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Ellis MK, Richardson AG, Foster JR, Smith FM, Widdowson PS, Farnworth MJ, Moore RB, Pitts
MR and Wickramaratne GA (1998). The reproductive toxicity of molinate and metabolitesto the

male rat: Effects on testosterone and sperm morphology. Toxicology and Applied Pharmacology,
151 (1),22-32.( 1))

Stoker TE, Perreault SD, Bremser K, Marshall RS, Murr Aand Cooper RL (2005) Acute exposure

to molinate alters neuroendocrine control of ovulation in the rat. Toxicological Sciences, 84 (1),
38-48.( 2)

Tomenson JA, Taves DR, Cockett AT, McCusker J, Barraj L, Francis M, Pastoor TP,
Wickramaratne GAand Northrop HL (1999) An assessment of fertility in male workers exposed t
molinate. Journal of Occupational and Environmental Medicine,41 (9), 771-787.( 1))

1) Meeker Stapleton(2010) Massachusetts
2002 2007 Massachusetts General Hospital (18
54 ) 50
( 98% 7,400ng/g dust) (25 3,100 ng/g dust
50 5,470 ng/g dust 75 9,830 ng/g dust 100

1,798,100ng/g dust)

Meeker JD and Stapleton HM (2010) House dust concentrations of organophosphate flame
retardants in relation to hormone levels and semen quality parameters. Environmental Health
Perspectives, 118 (3), 318-323.( 1))
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2,6- -tert- -4- ( :BHT)
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1) Oka

(2008)

12 37 111 333 1,000pg/L
(Xenopus laevis)
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2) Sanderson  (2001) 0.3 30uM(E=64.7 6470pg/l) 6

1) Tran (1996) 0207 0.414 2.075uM(=44.6 89.3 448pg/L) 12
DY150( ) (
Lo )
0.414pM(=89.3pg/L) 176- 0.5nM B

10pM(=21,600pg/L)

176- 2nM
2) McMullin -~ (2004) SD
Ki
20pM(=4,310ng/L) 176 1nM
a
Ki  200nM(=43,100ng/L) 176
1InM
3)Orton  (2009) 0.49 1,0000M(=106 216,000pg/I) 3 6
( ) (
B )
125nM(=27,000pg/L) 176- 0.25nM B
4) Scippo (2004) a
ICso  358uM(=77,200pg/L) 176 2nM
5) Tennant (1994) 1 10 50 100 300mg/kg/day 23
2 SD ( 2 176- 0.15pg/rat )
50mg/kg/day
20 100 300mg/kg/day 3 SD
( 2 3 176 2nghat )
100mg/kg/day
50 300mg/kg/day 2 SD ( 2
3 176- Ipg/rat )
300mg/kg/day
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6) Cooper (2000) 50 100 200 300mgkg/day 3
LE ( 176-
3 12:00 )
50mg/kg/day ( 1 3 )
( 01 3 ) ( 6
75 150 300mg/kg/day 21
( 1300 176-
24 15:00 )
75mg/kg/day
150mg/kg/day
50 100 200 300mgkg/day 3 SD
176-
12:00 ) 300mg/kg/day
( 1 3 6 )
75 150 300mg/kg/day 21
( 1300 176-
24 15:00 )
75mg/kg/day 150mg/kg/day
7) Oka (2008) 1,000pg/L 6
(Xenopus laevis)
176- 5nM
8) Sanderson  (2001) 0.3 30uM(E=64.7 6,470pg/L) 6
176
100nM
9) Danzo (1997)
100pM(=21,600pg/L) 176
1) Orton (2009) 0.49 1,000nM(=106 216,000ug/l) 3 6
( ) (
B )
39 31.3uM(=841 6,750ug/L) B
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1) Kniewald (1995) 0.465 0.928 1.392uM(=100 200 300ug/l) 3

0.465uM(=100pg/L) 5c
0.465pM(E=100pg/L) 5a- -3,17- 1.392uM(=300pug/L)
4-  -3,17-
2) Danzo (1997) SD
100nM(=21,600pg/L) 5a-
mM
SD
100pM(=21,600pg/L) 5a-
mM
3)Orton  (2009) 0.49 1000pM(=106 216,000pg/L) 3 6
( ) (
b )
125 1,000pM(=27,000 216,000pg/L) 2.5nM B
4) Friedmann (2002) 232uM(=50,000pg/L) 3
(
)
1) Thomas Sweatman (2008)
1nME=216pg/L) ICso  10nM(=2,160pg/L) 17,208-21-
-4- 3-  5nM
1 10 25 50puM(=216 2,160 5,390 10,800pg/L) 12
( 8 1 )
10pM(=2,160pg/L) (17,208-21-
-4- -3- 87nM )
2) Scippo  (2004)
0.001 1,000nM (=0.216 216,000pg/L) 50nM
1) Fan (2007) 0.1 1 10pM(=21.6 216 2,160pg/L) 48
H29%5R ( 1

1 )
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0.1uM(=21.6pg/L)
10pM(=2,160pg/L) 48 KGN
( 1 "

2) Holloway (2008) 0001 0.01 01 1 10 100pM(=0.216 2.16 21.6
216 2,160 21,600pg/l) 24
0.1uM(=21.6pg/L) 1pME216pg/1)

3) Sanderson  (2000) 0.3 1 3 10 30uM(E=64.7 216 647 2,160 6,470ug/L)
24 H295R
0.3uM(=64.7ng/L)
30pM(E=6,470ng/L) 24 H295R
30puM(=6,470ng/L) (CYP19) mRNA
4) Sanderson  (2001) 03 1 3 10 30nM(=64.7 216 647 2,160 6,470pg/L)
24 JEG-3
1pM(=216pg/L)
5) Laville (2006) 1 3 10uME216 647 2,160pg/l) 24
JEG-3 10uM(=2,160ug/L)
6) Tinfo  (2011) 1 10 30pM(E=216 2,160 6,470pg/l) 24
10uM(=2,160pg/L)
178
1 10 30uM(=216 2,160 6,470pgLl) 48
H295R 10uM(=2,160ng/L) 176
7) Benachour (2007) 293
20pM(=4,310pg/L)
1) Oron  (2009) 0.0625 0.625 6.25 62.5nM(=13.5 135 1,350 13,500pg/L)
20
0.0625pM(=13.5pg/L) (6.25nM

) 6.25uM(=1,350pg/L)
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62.5uM(=13,500pg/L)

1) Hayes (2003) 0.1 25pg/1A ) 2
(Rana pipiens) 0.1pg/L

2) Dodson  (1999) 0.01 0.1 05 1 5 10 15 25 50 100 250 500pg/L(

) 6 (Daphnia pulicaria)

0.5png/L

3) Storrs-Méndez Semlitsch (2009) 0.92+0.07 2.81+0.15
25.1+7.06pg/1( ) Gosner stage 25( ) Gosner stage 42 (
) Gosner stage 46( )

(Hyla versicobor) 0.92 25.1+7.06pg/L

3.02+0.25 31.09+1.79ng/1L ) Gosner stage 25( ) Gosner
stage 42 ( ) 6

(Bufo americanus) 3.02pg/L

27+0.75 7.55+2.82 124.87+41.26pg/L( ) Gosner stage 25(

) Gosner stage 42 ( ) Gosner stage 46(

) (Bufo americanus)
124.87ng/L

4) Yang (2010) 3 10 33 100 333ug/L( ) 28
(Gobiocypris rarus) 3pg/L
(hsp70 hsp90) MRNA 10pg/L

MRNA 33ug/L
mMRNA MRNA

100pg/L 333ug/L

5) Tavera-Mendoza (2002) 18ng/1L ) NF Stage 56(
) 48 (Xenopus laevis)
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(nurse cell) (spermatogonial cell

nests)
6) Carr (2003) 107+0.02 10.31+0.15 19.53+0.21pg/I( ) 2
NF Stage 66( ) (Xenopus laevis)
19.53pg/L
7) Hecker (2005) 08+0.11 24.6+2.1 258.6+29.1pg/L( ) 36
(Xenopus laevis)
258.6ng/LL
8) Palma (2009) 500 5,000 15,000pg/1( ) 24 21
(Daphnia magna)
500pg/LL 15,000pg/L 4
9) Spand  (2004) 102.8425.3 859+142.5ng/1A ) 21
(Carassius auratus) 859pg/L
11- 176-
176- /
10) Nadzialek (2008) 98.2+49.1 961.45+231.5pg/L( ) 56
(Carassius auratus)
961.45ng/L 11-
11) Hecker  (2005) 11.6  107ng/IL ) 49
(Xenopus laevis) 11.6pg/L
176
1) Stoker (1999) 125 25 50 100mgkg/day 1 4
(9:00 16:00 2 ) Wistar 120
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12.5mg/kg/day

25mg/kg/day (
0.042unit/mg ) 50 mg/kg/day
( ) ( )
50 mg/kg/day DNA
6.25 125 25 50mgkg 3 (8:00 )
Wistar 12.5mg/kg
3 (12:00 )
2) Stocker (2000) 125 25 50 100 150 200mgkg/day 23
31 Wistar 125 25
100 150 200mg/kg/day 50mg/kg/day
200mg/kg/day ( )
178-
200mgkg/day 23 23 Wistar
3) Laws (2000) 125 25 50 100 200mgkg/day 22 20
Wistar 125
100mg/kg/day 50mg/kg/day
200 mg/kg/day
125 25 50 100 200mg/kg/day 22 128
Wistar 100mg/kg/day
( 15 )
200mgkg/day 22 20 Wistar
200mg/kg/day  pair-feed ( )
22 20 Wistar
4) McMullin  (2004) 30 100 300mgkg/day 5 ( 9:00 10:00
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) ( 2 3 176
0.1mg/kg/day 5 10:30 11:00
2mg/rat ) SD
30mg/kg/day
300mg/kg/day

5) Ashby (2002 10 30 100mgkg/day 21 22 46
SD 30mg/kg/day

10 30 100mg/kg/day 21 22 46 Wistar
30mg/kg/day
100mg/kg/day
10 30 100mg/kg/day 21 22 30 Wistar
100mg/kg/day

6) Eldridge (1999) 25 5 40 200mgkgday 7 8 6
SD ( )
40mg/kg/day
4 200mg/kg/day

25 50 400ppm( ) 89 25 26 sD

( )
400ppm

7) Cummings (2000) 50 100 200mg/kg/day 1 8 (
14:00 ) LE (
) 50 200mg/kg/day
100mg/kg/day
200mg/kg/day
50 100 200mg/kg/day 1 8 (
14:00 ) HLZ ( )
100mg/kg/day
200mg/kg/day

50 100 200mg/kg/day 1 8 (

42



14:00 ) SD ( )

100mg/kg/day 100mg/kg/day
200mg/kg/day 176
50 100 200mg/kg/day 1 8 (
14:00 ) F344 ( )
178-
50 100 200mg/kg/day 1 8 (
2:00 ) LE ( )
50mg/kg/day
50 100 200mg/kg/day 1 8 (
2:00 ) HLZ ( )
50mg/kg/day
100mg/kg/day
200mg/kg/day
50 100 200mg/kg/day 1 8 (
2:00 ) F344 ( )
100mg/kg/day
100mg/kg/day 200mg/kg/day
50 100 200mg/kg/day 1 8 (
2:00 ) SD ( )
100mg/kg/day
176-
8) Friedmann (2002) 50mg/kg/day 46 3 SD
50mg/kg/day 22 27 SD
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9) Pogrmic  (2009) 50 200mg/kg/day 23 28
Wistar 50mg/kg/day
( )
cAMP (LHR)
MRNA Bl (SR-B1) mRNA
(stAR) mRNA
1(SF-1) mRNA 1B
(PDE4B) mRNA 170- (CYP17A1)
MRNA 176 (176-HSD)
mMRNA 200mg/kg/day
( )
(TSPO) mRNA
10) Rosenberg (2008) 1 10 50 75 100 200mgkg/day 14
SD 50mg/kg/day
60 75mg/kg/day
21 60
100mg/kg/day 21
11) Kniewald (1995) 60mg/kg/day 90 7
Fischer
5a- -3a,176
12) Kniewald (2000) 60 120mgkg/day( 2 ) 90 60
Fischer
13) Cooper (1996) 75 150 300mgkg/day 90 21
LE ( )
75mg/kg/day
150mg/kg/day
300mg/kg/day
75 150 300mgkg/day 90 21 SD (
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150mg/kg/day

300mg/kg/day
14) Eldridge  (1994) 100 300mg/kg/day 14 23 SD
( ) 100mg/kg/day
1764
(cornified)
300mg/kg/day
(nucleated)
100 300mgkg/day 14 23 F344(
) 100mg/kg/day
(comified)
300myg/kg/day
15) Rayner (2004) 100mg/kg/day 15 5
LE @ )
@4 22 33 40 ) (40 ) mMRNA
(33 ) MRNA (33 )
(58 ) G8 )
100mg/kg/day 15 5 LE
cross-foster ( )
@ 22 ) (40 )
mRNA (33 )
100mg/kg/day 15 5 LE
cross-foster ( )
@ 2 )
MRNA MRNA
16) Rayner (2007) 100mg/kg/day 15 5
LE
(220 ) (220 )
(220 ) (120 220 ) (120 220
)
100mg/kg/day 15 5 LE
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cross-foster ( )

(120 ) (220 )
(220 ) (220 )
100mg/kg/day 15 5 LE
cross-foster ( )
(120 ) (220 )
17) Trentacoste (2001) 1 25 5 10 25 50 100 200mgkg/day
22 26 SD
100mg/kg/day
200mg/kg/day
100mg/kg/day  pair-feed ( )
22 26 SD
1) Belloni  (2011) 0.001 0.1mgkg/day 14 21
CD1 0.001mg/kg/day
16 60 65
28- 60 65
168- 60 65
16a- 0.001mg/kg/day 16 (
) (31
) 0.1mgkg/day
(60 65 ) (60 65 )
(31 )
2) Fraites (2011) 1 5 20 100mg/kg/day 14 8
SD 5mg/kg/day
(59 ) 100mg/kg/day O 4 46

46



59 ) 4 )

(7 59 )
9 ) (59 )
(59 ) (O 59 )
9 ) 59 )
(59 ) (59 ) (59
) (59 ) (rough and
tumble play) (30 33 ) (social interaction)
(30 33 )

1) Komilovskaya (1996) 240mg/kg/day 12 Wistar

Oka T, Tooi O, Mitsui N, Miyahara M, Ohnishi Y, Takase M, Kashiwagi A, Shinkai T, Santo N and
Iguchi T (2008) Effect of atrazine on metamorphosis and sexual differentiation in Xenopus laevis.
Aquatic Toxicology, 87 (4), 215-226.( 1) 7))

Sanderson JT, Letcher RJ, Heneweer M, Giesy JP and van den Berg M (2001) 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 (10),
1027-1031.( 2) 8) 4))

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 (1),
140-146.( 1))

McMullin TS, Andersen ME, Nagahara A, Lund TD, Pak T, Handa RJ and Hanneman WH (2004)
Evidence that atrazine and diaminochlorotriazine inhibit the estrogen/progesterone induced

surge of luteinizing hormone in female Sprague-Dawley rats without changing estrogen receptor
action. Toxicological Sciences, 79 (2),278-286.( 2) 4))
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Orton F, Lutz I, Klbas W and Routledge EJ (2009) Endocrine disrupting effects of herbiicides and
pentachlorophenol: in vitro and in vivo evidence. Environmental Science and Technology, 43 (6),
2144-2150.( 3) 1) 3) 1))

Scippo ML, Argiris C, van de Weerdt C, Muller M, Willemsen P, Martial J and Maghuin-Rogister G
(2004) Recombinant human estrogen, androgen and progesterone receptors for detection of
potential endocrine disruptors. Analytical and Bioanalytical Chemistry, 378 (3), 664-669.( 4)

1))

Tennant MK, Hill DS, Eldridge JC, Wetzl LT, Breckenridge CB and Stevens JT (1994) Possible
antiestrogenic properties of chloro-s-triazines in rat uterus. Journal of Toxicology and
Environmental Health, 43 (2), 183-196.( 5))

Cooper RL, Stoker TE, Tyrey L, Goldman JM and McElroy WK (2000) Atrazine disrupts the
hypothalamic control of pituitary-ovarian function. Toxicological Sciences, 53 (2), 297-307.( 6))

Danzo BJ (1997) Environmental xenobiotics may disrupt normal endocrine function by interfering
with the binding of physiological ligands to steroid receptors and binding proteins. Environmental
Health Perspectives, 105 (3), 294-301.( 9) 2))

Kniewald J, Osredecki V, Gojmerac T, Zechner V and Kniewald Z (1995) Effect of s-triazine
compounds on testosterone metabolism in the rat prostate. Journal of Applied Toxicology, 15 (3),
215-218.( 1)  11)

Friedmann AS (2002) Atrazine inhibition of testosterone production in rat males following
peripubertal exposure. Reproductive Toxicology, 16 (3),275-279.( 4) 8))

Thomas P and Sweatman J (2008) Interference by atrazine and bisphenolA with progestin binding
to the ovarian progestin membrane receptor and induction of oocyte maturation in Atlantic
croaker. Marine Environmental Research, 66 (1), 1-2.( 1))

Fan W, Yanase T, Morinaga H, Gondo S, Okabe T, Nomura M, Hayes TB, Takayanagi R and
Nawata H (2007) Herbicide atrazine activates SF1 by direct affinity and concomitant

co-activators recruitments to induce aromatase expression via promoter Il. Biochemical and
Biophysical Research Communications, 355 (4), 1012-1018.( 1))

Holloway AC, Anger DA, Crankshaw DJ, Wu M and Foster WG (2008) Atrazine-induced changes in
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aromatase activity in estrogen sensitive target tissues. Journal of Applied Toxicology, 28 (3),
260-270.( 2))

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
mechanismfor estrogenicity  Toxicological Sciences, 54 (1), 121-127.( 3))

Laville N, Balaguer P, Brion F, Hinfray N, Casellas C, Porcher JM and Ait-Aissa S (2006)
Modulation of aromatase activity and mRNA by various selected pesticides in the human
choriocarcinoma JEG-3cell line. Toxicology, 228 (1), 98-108.( 5))

Tinfo NS, Hotchkiss MG, Buckalew AR, Zorrilla LM, Cooper RL and Laws SC (2011)
Understanding the effects of atrazine on steroidogenesis in rat granulosa and H295R adrenal
cortical carcinoma cells. Reproductive Toxicology, 31 (2), 184-193.( 6))

Benachour N, Moslemi S, Sipahutar H and Seralini GE (2007) Cytotoxic effects and aromatase
inhibition by xenobiotic endocrine disrupters alone and in combination. Toxicology and Applied
Pharmacology, 222 (2),129-140.( 7))

Hayes T, Haston K, Tsui M, Hoang A, Haeffele C and Wonk A (2003) Atrazine-induced
hermaphroditism at 0.1 ppb in American lopard frogs (Rana pipiens): laboratory and field
evidence. Environmental Health Perspectives, 111 (4), 568-575.( 1))

Dodson SI, Merritt CM, Shannahan JP and Shults CM (1999) Low exposure concentrations of
atrazine increase malke production in Daphnia pulicaria. Environmental Toxicology and Chemistry,
18 (7),1568-1573.( 2))

Storrs-Mendez Sl and Semlitsch RD (2010) Intersex gonads in frogs: understanding the time

course of natural development and role of endocrine disruptors. Journal of Experimental Zoology
Part B: Molecular and Developmental Evolution, 314 (1), 57-66.( 3))

Yang L, Zha J, Zhang X, LiW, Li Z and Wang Z (2010) Alterations in mRNAexpression of steroid
receptors and heat shock proteins in the liver of rare minnow (Grobiocypris rarus) exposed to
atrazine and p,p-DDE. Aquatic Toxicology, 98 (4), 381-387.( 4))

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.
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Environmental Toxicology and Chemistry, 21 (3), 527-531.( 5))

Carr JA, Gentles A, Smith EE, Goleman WL, Urquidi LJ, Thuett K, Kendall RJ, Giesy JP, Gross
TS, Solomon KR and van der Kraak G (2003) Response of larval Xenopus laevis © atrazine:

assessment of growth, metamorphosis, and gonadal and laryngeal morphology. Environmental
Toxicology and Chemistry, 22 (2), 396-405.( 6))

Hecker M, Kim WJ, Park JW, Murphy MB, Villeneuve D, Coady KK, Jones PD, Solomon KR, van
der Kraak G, Carr JA, Smith EE, du Preez L, Kendall RJ and Giesy JP (2005) Plasma
concentrations of estradiol and testosterone, gonadal aromatase activity and ultrastructure of the
testis in Xenopus laevisexposed to estradiol or atrazine. Aquatic Toxicology, 72 (4), 383-396.( 7))

Palma P, Palma VL, Matos C, Fernandes RM, Bohn A, Soares AM and Barbosa IR (2009) Effects of
atrazine and endosulfan sulphate on the ecdysteroid system of Daphnia magna. Chemosphere, 74
(5),676-681.( 8))

Spano L, Tyler CR, van Aerke R, Devos P, Mandiki SN, Silvestre F, Thome JP and Kestemont P
(2004) Effects of atrazine on sex steroid dynamics, plasma vitellogenin concentration and gonad
developmentin adult goldfish (Carassius auratus). Aquatic Toxicology, 66 (4), 369-379.( 9))

Nadzialek S, Spano L, Mandiki SN and Kestemont P (2008) High doses of atrazine do not disrupt
activity and expression of aromatase in female gonads of juvenile goldfish (Carassius auratus L.).
Ecotoxicology, 17 (6), 464-470.( 10))

Hecker M, Park JW, Murphy MB, Jones PD, Solomon KR, van der Kraak G, Carr JA, Smith EE,

du Preez L, Kendall RJ and Giesy JP (2005) Effects of atrazine on CYP19 gene expression and
aromatase activity in testes and on plasma sex steroid concentrations of male African clawed
frogs (Xenopus laevis). Toxicological Sciences, 86 (2), 273-280.( 11))

Stoker TE, Robinette CL and Cooper RL (1999) Maternal exposure t atrazine during lactation
suppresses suckling-induced prolactin relase and results in prostatitis in the adult offspring.
Toxicological Sciences, 52 (1), 68-79.( 1))

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 assessmentof pubertal development and thyroid
function. Toxicological Sciences, 58 (1), 50-59.( 2))
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Laws SC, Ferrell IM, Stoker TE, Schmid J and Cooper RL (2000) The effects of atrazine on female
wistar rats: an evaluation of the protocol for assessing pubertal development and thyroid function.
Toxicological Sciences, 58 (2), 366-376.( 3))

Ashby J, Tinwell H, Stevens J, Pastoor T and Breckenridge CB (2002) The effects of atrazine on
the sexual maturation of female rats. Regulatory Toxicology and Pharmacology, 35 (3), 468-473(

5))

Eldridge JC, Wetzel LT and Tyrey L (1999) Estrous cyck patterns of Sprague-Dawley rats during
acute and chronic atrazine administration. Reproductive Toxicology, 13 (6), 491-499.( 6))

Cummings AM, Rhodes BE and Cooper RL (2000) Effect of atrazine on implantation and early
pregnancy in 4 strains of rats. Toxicological Sciences, 58 (1), 135-143.( 7))

Pogrmic K, Fa S, Dakic V, Kaisarevic S and Kovacevic R (2009) Atrazine oral exposure of
peripubertal male rats downregulates steroidogenesis gene expression in Leydig cells.
Toxicological Sciences, 111 (1), 189-197.( 9))

Rosenberg BG, Chen H, Folmer J, Liu J, Papadopoulos V and Zirkin BR (2008) Gestational
exposure to atrazine: effects on the postnatal development of male offspring. Journal of Andrology,
29 (3),304-311.( 10))

Kniewald J, Jakominic M, Tomljenovic A, Simic B, Romac P, Vranesic D and Kniewald Z (2000)
Disorders of male rat reproductive tract under the influence of atrazine. Joumal of Applied
Toxicology, 20 (1), 61-68.( 12))

Cooper RL, Stoker TE, Goldman JM, Parrish MB and Tyrey L (1996) Effect of atrazine on ovarian
function in the rat. Reproductive Toxicology, 10 (4), 257-264.( 13))

Eldridge JC, Fkenor-Heyser DG, Extrom PC, Wetzel LT, Breckenridge CB, Gillis JH, Luempert
LG, 3rd and Stevens J (1994) Short-ttrm effects of chlorotriazines on estrus in female

Sprague-Dawley and Fischer 344 rats. Joumnal of Toxicology and Environmental Health, 43 (2),
155-167.( 14))

Rayner JL, Wood C and Fenton SE (2004) Exposure parameters necessary for delayed puberty and
mammary gland development in Long-Evans rats exposed in utero o atrazine. Toxicology and
Applied Pharmacology, 195 (1), 23-34.( 15))
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Rayner JL, Enoch RR, WbIlf DC and Fenton SE (2007) Atrazine-induced reproductive tract
alterations after transplacental and/or lactational exposure in malk Long-Evans rats. Toxicology
and Applied Pharmacology, 218 (3), 238-248.( 16))

Trentacoste SV, Friedmann AS, Youker RT, Breckenridge CB and Zirkin BR (2001) Atrazine effects
on testosterone levels and androgen-dependent reproductive organs in peripubertal male rats.
Journal of Andrology, 22 (1), 142-148.( 17))

Belloni V, Dessi-Fulgheri F, Zaccaroni M, Di Consiglio E, De Angelis G , Testai E, Santochirico M,
Alleva E and Santucci D (2011) Early exposure to low doses of atrazine affects behavior in
juvenile and adult CD1 mice. Toxicology, 279 (1-3),19-26.( 1))

Fraites MJ, Narotsky MG, Best DS, Stoker TE, Davis LK, Goldman JM, Hotchkiss MG, Klinefelter

GR, Kamel A, Qian Y, Podhorniak L and Cooper RL (2011) Gestational atrazine exposure:
Effects on male reproductive development and metabolite distribution in the dam, fetus, and
neonate.Reproductive Toxicology, 32 (1):52-63.( 2))

Komilovskaya IN, Gorelaya MV, Usenko VS, Gerbilsky LV and Berezin VA (1996) Histological

studies of atrazine toxicity on the thyroid gland in rats. Biomedical and Environmental Sciences,
9(1),60-66.( 1))

2,6- -tert -4- ( :BHT)
1) Wada (2004) 26- -tert -4- ( :BHT) 1 5 10 50
100uM(=0.22 1.1 22 11 22mg/L) 24 293T(
a ) (
) 26- -tert -4-

(  :BHT) 50uM(=11.0mg/L)

1) Inoue (2002 2,6- -tert -4 ( :BHT)
a 2,6- -tert -4-
(  :BHT) 0.00001 100pM(=0.0000022 22mg/L) 176
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1) Schrader  Cooke(2000) 26- -tert -4- ( :BHT)0.1 1

10nM(=0.022 022 22mg/L) 18 PC-3(
) (
) 2,6- -tert -4
( :BHT) ICso 5.7uM(E126mg/L) 10pM(=2.2mg/L) S5a
50pM
1) Carlson (1995) 26- -tert -4- ( :BHT)9 23 34 45
57pM(=198 507 749 9.91 12.6mg/L) 90 4 Wistar

23uM(=5.07Tmg/L)
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composites. Journal of Dental Research, 83 (3), 222-226.( 1))

Inoue K, Okumura H, Higuchi T, Oka H, Yoshimura Y and Nakazawa H (2002) Characterization of

estrogenic compounds in medical polyvinyl chloride tubing by gas chromatography-mass
spectrometry and estrogen receptor binding assay. Clinica ChimicaActa, 325 (1-2), 157-163.( 1))

Schrader TJ and Cooke GM (2000) Examination of selected food additives and organochlorine food
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dispersed cells of ratcorpora lutea by antioxidants. Steroids, 60 (3), 272-276.( 1))

1-

1) Sun (2008) 1- 10 50 100pM(=1.44 7.21 14.4mg/L) 24
HepG2( i} )
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1) Sun (2008) 1- 10 50 100pM(=1.44 7.21 14.4mg/L) 24

HepG2( i} )
(
) 1- 10uM(=1.44mg/L)
ICso  76.2uM(=11.0pg/L) 5nM
1) Han (2010) 1- NIMU Infertile Study 2004 2007
Nanjing Medical University Hospital (642
562 1-
3.363uglg )
( ) 1- (51ULL 301U/L
)
2) Meeker (2007) 1- Massachusetts Boston
Massachusetts General Hospital 2000 2003 (370
330 1-
99.7% 3.38ng/L) ( 1-
) 1- /2- >2 (175
)
(
5% ) 1- /2-
<2 (96 )
DNA
3) Meeker (2006a) 1- Massachusetts  Boston
Massachusetts General Hospital 2000 2003
(262 1- 3.01pg/L)
( ) 1-
4) Meeker (2006b) 1- Massachusetts  Boston
Massachusetts General Hospital 2000 2003
(301 1- 2.22pg/L) ( 1-
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4t
1) Smeets (1999) 4-t 1 5 20 50 100uM(=0.164 0.821 3.28
8.21 16.4mg/L) 4 (Cyprinus carpio)

4t 50puM(=8.21mg/L)
1) Smeets (1999) 4-t 1 5 20 50 100pM(=0.164 0.821 3.28
8.21 16.4mg/L) 4 (Cyprinus carpio)
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4-t- 100uM(=16.4mg/L)

176- 20nM
1) Gimeno (1998a) 4t 32 100 320 1,000pg/1( ) 210
3 (Cyprinus carpio)
32ng/L 32 100 320pg/L
( 1,000pg/L ( )
2) Gimeno (1998b) 4-¢ 36+22 90462 256+181pg/L( ) 50
110 (Cyprinus carpio)
36pg/L (80 ) (90
) 256pg/L (110 )
3) Panter (2010) 4-t 48.0+1.3 173.0£1.8 569.6+6.6pg/L( )
5 21 (Pimephales promelas)
48.0pg/L
569.6pg/L
F 90 ( ) 48.0pg/L
( ) 173.0pg/L (
) 569.6pg/L
4) Panter  (2006) 4-- 56.6+14.1 187.9+187 599.1+41.7pg/I(
) 24 107 (Pimephales
promelas) 56.6pg/L
187.9ug/LL 599.1ng/LL
( )
5) Gimeno (1997) 4t 140pg/1( ) 0 110
(Cyprinus carpio)
4t 140pg/1( ) 24 110
(Cyprinus carpio)
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6) Seki  (2003) 4t 51.1+10.9 10049.9 224+11.0 402+6.2

931+6.3ng/1( ) 12 60 (Oryzias latipes)
224pg/L
402pg/L 93 1pg/L
101 511 224 402pg/L
224pg/L,
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1) Kotz (1997) 0.1pM(=16.2pg/L) 18
MCF-7( ) (
)
0.1nM(=16.2pg/L) 18 Ishikawa
) (
)
2) Andersen  (2002) 0.01 50pM(=1.62 8,110pg/L)
MCF-7
0.01 50pM(=1.62 8,110pg/L) 24
MCF-7( ) (
)
1) Klotz (1997) 0.1pnM(=16.2pg/) 18
MCF-7( ) (
)
176- 05nM
0.1pME=16.2pg/D) 18 Ishikawa
) (
)
1nM
MCF-7
10uM(=1,620pg/L)
0.5nM
2) Andersen (2002) 0.01 50uM(=1.62 8,110ug/L)
MCF-7
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0.01 50pM(=1.62 8,110pg/L) 24

MCF-7( ) (
) 176-
10nM
1) Andersen (2002) 0.01 50uM(=1.62 8,110ug/L) 24
CHO-KI( )
( )
0.1nM
1) Klotz (1997) 0.1pnM(=16.2pg/) 18
T47D( ) (
)
1) Klotz (1997) 0.1pnM(=16.2pg/) 18
T47D( ) (
)
( ) InM
T47D
1pME162ng/1)
InM
1) Shalaby (2011) 05 10mgkg/day 17 19 65
SD 1.0mg/kg/day
2) Mahgoub  EIl-Medany (2001) 17mgkg/day 60 Wistar
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