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Toth GP, Stober JA, Zenick H, Read EJ, Christ SA and Smith MK (1991) Correlation of sperm
motion parameters with fertility in rats treated subchronically with epichlorohydrin. Journal of

Andrology, 12 (1), 54-61.(OAXHFOIEH O XS DEDE S 73, LLTFFERLT, )

Toth GP, Zenick H and Smith MK (1989) Effects of epichlorohydrin on male and female
reproduction in Long-Evans rats. Fundamental and Applied Toxicology, 13 (1), 16-25.(1D2))

Kluwe WM, Gupta BN and Lamb JC (1983) The comparative effects of 1,2-dibromo-3-
chloropropane(DBCP) and its metabolites, 3-chloro-1,2-propaneoxide(epichlorohydrin),
3-chloro-1,2-propanediol (alphachlorohydrin), and oxalic acid, on the urogenital system of male
rats. Toxicology and Applied Pharmacology, 70 (1), 67-86.(1D3))

Omura M, Hirata M, Zhao M, Tanaka A and Inoue N (1995) Comparative testicular toxicities of

two isomers of dichloropropanol, 2,3-dichloro-1-propanol, and 1,3-dichloro-2-propanol, and their
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metabolites alpha-chlorohydrin and epichlorohydrin, and the potent testicular toxicant

1,2-dibromo-3-chloropropane. Bulletin of Environmental Contamination and Toxicology, 55 (1),

1-7.(M4))

Milby TH, Whorton MD, Stubbs HA, Ross CE, Joyner RE and Lipshultz LI (1981) Testicular
function among epichlorohydrin workers. British Journal of Industrial Medicine, 38 (4), 372-377.
@)
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1) Ungvary 5198DIC & - T, pr¥F I L2 3,000mg/m3(=691ppm. Z25 Tk B 2k 9 H H
M 48 KFI XS #E L7z CRY 7 v b ~ORENRFH SN TVND, ZORERLE LT, BFE
B, rER TS 2T RBE KB#EIRY e 527 RE FEHR 17T A T U —L
T DIRAENFRD BT,
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2) Andersson H(198DIZ L > T.oF v L 2,000ppm(ZEX % EIRE) %2 3 HIE(1 B 6 BRI A
IESFELTMESD T v F~DOEERRHSNTND, TOFERE LT, MiET 7T n T 7 F R,
MiEH aLF axT e AREORME, FURTEHP T a—17 I VREDOSENRD b,
Fio, m¥ L 2,000ppm(ZEXTRRERE) A 3 HE(1 B 6 FERDWAIE & L7 SD 7 v
FOEBERRFENTND, TORMEL LT, MR 777 FU@E, miEFalLFazxsn
VIREOIRE, SURTEF AT a—17 I U REOSERRD b,

Flo ¥ L 2,000ppm(ZEKFRERE)E 3 A1 B 6 FEFEDW AIE B L2/ SD 7 v k
~NOEEPRFI SN TND, TORFELE LT, MERT 7T 7 FUREORM, HK FEHHh T =
—VT X UREDOEENRD b,
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1) Xiano 5Q00DIZE > T, FL L AZHNT, FEWHLE O—HSHIZT 1994 225 1996 FI
DT THEFE~OEENRH SN TS, ZOMEL LT, "By, b=y, FoL03K
TR BEAR BV e FE 24 44, WIGZERPEERE L LT B2 103.34mg/m3, L=y
42.73mg/m3, ¥ L2 821lmg/m3, ZDHH 11 & TMHETITF S L U D SH, S )i
J¥ 1.32pmol/L, 10 44 TRERFIZF > L U A Sav, S R 5.6 Tumol/L) & FE1E < BERE(RE
IS BVEVEENEEH 37 4, Fln, BBFH MEEEL WS, 1 B, SEEER. 1 HEK
FEEICOWTES BREEAEER L) EDOIBRICB W T, BHEE, K77 as U igmik, Bt
VIONEI U N T AT IF—RIEN, BTt Ra s —F C4 FHEMEDRER D Sz,
Fz, mEUFSHTIZENT, BRPF T LV RE SHIRT vy Z I b T AT I —BiEH
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LR OBEMEDFED BTz,
RS NDIE A T =X 22 (R T E— F IA—EFi s~ /EH]

23 R
Ungvary G, Varga B, Horvath E, Tatrai E and Folly G (1981) Study on the role of maternal sex
steroid production and metabolism in the embryotoxicity of para-xylene. Toxicology, 19 (3),

263-268.(DALHDOIEA DXy DG DOF S 277, LLFHELT, )

Andersson K, Fuxe K, Nilsen OG, Toftgard R, Eneroth P and Gustafsson JA (1981) Production of
discrete changes in dopamine and noradrenaline levels and turnover in various parts of the rat
brain following exposure to xylene, ortho-, meta-, and para-xylene, and ethylbenzene. Toxicology

and Applied Pharmacology, 60 (3), 535-548.(12))

Xiao G, Pan C, Cai Y, Lin H, and Fu Z (2001) Effect of benzene, toluene, xylene on the semen

quality and the function of accessory gonad of exposed workers. Industrial Health, 39 (2),

206-210.(21))

(3) x>y
@ ﬁ;ﬁl_,\@ﬁlfyﬂ&

1) Zorrilla 51992k » T, ¥~ 12,5, 25, 50, 100. 200mg/kg/day % 22 HE/5 41 H
MRS Lol Wistar 7 > P~ORENHRFTINTWND, TORRE LT, 125 LT
25mg/kg/day DI < BRE CHFHHE T EE O, 25mg/kg/day VL EDIX < @& CIRE O,
25mg/kg/day LA LX< @E#ECRER D H OFEAE, 100mg/kg/day LA EDIE < @EHET T EIRHXT &
O E & OKAE, FERH O A LA ORI 2 918155 B OIELE, 200mg/kg/day D1F < Fft
CIPH A E E O SRR b i,

F7-. ¥~ 12,5, 25, 50, 100mg/kg/day % 22 Hiinn o 21 HERE #5772t Wistar 7
v EASORBERRF SN TS, TOREL LT, 25 KT 100mg/kg/day DI < SERECHRER D H
DOFRIE, FEBH 1A LA O JE ]I O AR, 50me/kg/day LA B D1 < FEHE C AL R B bl H & O AR fE
(100mg/kg/day DI1E < B#ETIEMext E & HIKE), 50mg/kg/day DXL JTRETIMEF 70 Z 7 F
REOMME, 100mg/kg/day DI1E < BRET FREMAHM & ORI E &, fFigfEx EE, i Efﬂ-f’l“f%
2 PREE L EBH N B DL OMEE N 31T S 3 B OB, FERH 1 B DL o MR 3
HIFEAE BT B OBIENFED HivT,

IR S DIE A B = R 2 UK T — T 3R — A GRS~ O VEF & OER T — T 3R — Ok

i~ 1F

2) Connor 5(1996)IZ k> T, ¥~ 50, 150, 300mg/kg/day % 21 H#EH 5 3 R AO#EE L
72 SD 7 v F~OEENBRE SN TWD, TOREEE LT, 50mg/kg/day LA EDIE < FERET T

BHHALAX X —BIENE, FER T e S AT U B EREOBMENTRD b,
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£/, v~V 50, 150, 300mg/kg/day % 21 Hians5H 3 HRIR DG (K 1T A T VA4
—/L 10pg/kg/day % #% 5 & RIRFIZAEIENFE5) L7z SD 7 v F~OFERBREFTINTND, TOD
fEk & LC, b0mg/kg/day LA EOIX BRETHE LA X2 —EiEME, 150mg/kg/day DI <
BHETTER T m S AT 0 U B IREOSENED i,
TERISNDHIEAA D=L iTa A 270 U HIEA
3) Eldridge 5(1994)IC k> T, ¥~ 100, 300mg/kg/day % 14~23 HEFE O£ 5 L2 SD
7 v M GRNZIEF R 2 M) ~OEENRF S TWnd, TOREFEE LT, 100mg/kg/day

OIFL BEERECMAEF 2L F a2 T v REOEE, 300mg/kg/day DIE < BERECTHREOMKME, FIE
X EEOEENTEO DAL, INEAAR R Ot &, =it L OERTEE, mfEFf =2 K
T —VIRE TR T S AT a R R e T s F R, PEEW A S B R
Mg b (cornified) 2%, & R IEAEE: (nucleated)f% 5. MBI 5 DR IEHA DO, MEE
W 5 D IERTHIO R, MR 5D 2 B FERB O RICITHEITRD bRho T,
F72. ¥~ 100, 300mg/kg/day & 14~23 HRRE O #%5 L7 F344 7 » MR 5RIICES
PEFE ] 2 ferB) ~ DB DRRFT STV D, ZORER E LT, 300mg/kg/day DIE< #E#E TIREDK
f RIS Akt B OVFR KT BB D SIS FE 0 DAV A8, N ELHE S K OV e B L " e okt S OVFR Sk B &

R 2 N T O —VRE, MR e S A7 RE, R e 7 7 FURE, g
FaRxTa R, R A B ERAMRAE M (cornified R, B ERHIIEA Z (hucleated) R
. VEREENC D DR E MO, RN D RGO MR D 2R ER B ok
R BITRD bR o7z,

TSI DNE A T =X 4 R T — TR — & i~ EH
4Hmm%@mm’iofimwhq%mwg%ﬁﬁﬁmﬁﬁbkwwmmﬁyF«@%@@m

WG L 15 SRV SN TS, ZoORGE LT, iR AR AR Ve REE . i
¢:w?217m/%a@%mﬂmw%hk#\mm¢7m&X7m/%E_ IRBEITRRO b
TRo T,

TSI DEH A T =X 4 R THE — T HR— 8B i~ EH

@ TARMOYUER
1) Connor 5(1996)IZ L > T, ¥~ 0.01, 0.1, 1, 10uM(=2.02, 20.2, 202, 2,020pg/L)D
FEIZ 11 BHRIE< & L7z MILASAMAE MCF-7 12 L 2 Hifa B BR SRt STV B 28, o=y
E, MR AR LR o T,
¥/, ¥v¥0.01, 0.1, 1, 10pM(=2.02, 20.2, 202, 2,020pg/L)DIREI 24 KT < 8 L
72t R MK MCF-7(8 h= X Fa AU SR EERBNC L AL R—F—T v A (= A fr ¥
VIREM VR — 2 — B EAME WLy T = T — B REAFE) PR SN TV DER, v
DA, N7 2T —PRAEAFE L o T,
Fio, v 10pM(=2,020png/L)DIREIC 5 HIEIE < #& L72f#F: PL3(E b= b7 U5
KERE, = A ha XU REn Y 7 VLA REG T URAS Z & a8 AT K 5 sk sR 3 fa
FENTNDN, U~TUd, U7 VBRI RS TIZ W CIlBBBE 2 555 Lo 72,
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2) Balaguer 5(1996)(C L~ T, ¥~ 0.1, 1, 2, 10pM(=20.2, 202, 404, 2,020pg/L) D%
I 24 BERIE KR Lz e bR AMIE HeLa(t b= b 7 U B R E BN LD LR—X
=T A (EA b u SV REE LR — S SR TEARMIE O L S T = T — BB E) A
BTSN TWER, v I UE, Vo7 =7 —BRBEFEEILE LR T,

3) O’Connor ©(2000)i2 k> T, ¥~ 0.01, 0.1, 1, 10uM(=2.02, 20.2, 202, 2,020ng/L)?»
BREEC 3 WX B LIEBER(E F= R b U B RERBVNC LDV R—2—T v (=2 |k
Ry UREME L AR — 2 — B R A A Wz 77 7 b U X —BRBFRD PR STV D
N, U=V, VYT 2T —BREAEFE L Do T,

4) Sanderson & (200DIZ &> T, ¥~ 30pM(=6,050pg/L) & TOUET 6 FRIE< @ L= A
IR D © T v 7 = L PEASDRERBEF SN TV LN, v~ P Uid, BT n s = EEEH
BLRMoT,

@ IR bOYUEA

1) Tran 5(1996)I2 L~ T, ¥~ 0.207, 0.414, 2.075pM(=41.8, 83.5. 419ug/L)DIEEIZ 12
REMIE < 88 L72FERE DY150(E F =R b e U Z B EEFKBNZ LD L AR—F—T v (=X bR
UGB VR — 2 =B EAMRE W2 657 7 b X —BREFE) BB S TW5,
ZTORERLE LT, v~V L, 2.075uM(=419pg/L) DIEE T 17TH#T= A 7 VA4 —/L 0.5nM (2 X 5
67777 N —BRBFEEZAE LT,

iz, VAT HONT, B bR hr S U REHOEEGIRERBRA R STV D, £
DOFER L LT, =Y U0E, 10uM(=2,020pg/L)DIRE T 174 A 7 U4 —/L 2nM I L HHEE
ZIHE LT,

2) Tennant H(1994a)IZ X > T, ¥~ 1, 10, 50, 100, 300mg/kg/day % 23 Hinn>H 2 HH
OG5 O¥EE 2 BRIC 174 A T P4 —/1 0.15pg/rat Z 2 F#45) L7-# SD 7 v h~D
AN SN TS, TOfEL LT, 50mg/kg/day LA EDIE < FERE T #l a5 2- O AR A
DRSO LT,

F7z, v 20, 100, 300mg/kg/day A IPEA % 3 HHEAHKG(ROEE 2 XKO'3 HE
\Z 1768 A b T VA —)L 2pglrat % 2 FH5) L@ SD 7 v h~OEENRKRTFT STV 5,
ZOfEF E LT, 300mg/kg/day LA EOIX < BHETHRE, FEHd EEORENTRD Hivl,

F7z. v 50, 300mglkg/day A I HIT 2 AR OGO E 2, 3 HEIZ 1764~
A NT VA —)V 1pglrat 2 T#5) LTl SD 7 v M ~ORBERREF SN TWDH, ZDRER &
L C. 300mg/kg/day DIE BRETFEHHF 7 1 7 AT v U R EFRIEBLEOKMENFTED b,
3) Tennant ©(1994b)IZ & > T, ¥~ 50, 300mg/kg/day Z JNELfEH# 2 HERR O&E LAk
B SD 7 v hA~OEERKRFI SN TS, ZORER E LT, 300mg/kg/day DX FERETHEH
T A b a T R B R ORE N FRO Hivz, (388)(OOP, p. 32~33)

4) Tennant 5(1994b)IZ K-> T, SD 7 v b FHET A f a7 U B IKE FW kGG BLERER SR
ENTWDN, ¥~ rd, 100uM(=20,200ng/L) £ TORRE T 17+ A T V4 —/L 5nM (2 K&
HREEERE Lo T,
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5) Connor 5(1996)I2 L ~> T, ¥~ 0.01, 0.1, 1, 10uM(=2.02, 20.2, 202, 2,020pg/L)D i
FEIZ 11 HRENELS FE L7- b MELASAMIIE MCF-7 |2 X 2B s mat S Tndn, v~y
NI, 17T A R T VA —/L InM 2 X D A G 2 HE L e o 7=,

F7/-, ¥~ 001, 0.1, 1, 10pM(=2.02, 20.2, 202, 2,020ug/L)DIEEIC 24 BiFIE< # L
7zt FEAAMIKE MCF-7(v h—= X bu U B R ERKB)IC LD VAR—2—T v (=X fr s
VISEME LR —F — B EAEE VLY T = T — P RAFE PR SN TWAR, v
DU, 1TFEA RN T UL 0.8nM IZ L DT T = T —BRBFE A HE LR o7,

6) O’Connor 5(2000)I2 k- T, ¥~ 0.01, 0.1, 1. 10pM(=2.02. 20.2. 202. 2,020ng/L)P»
BEEZ 3HFMIZS BLAER(E b2 A b XU/ R ERIVNICL D LR—Z—T v A (A b
0SB LR — 2 — W E A A W T 7 hU A —ERBEAFE) NS TY
AWM T NT LT A RN TP F—1030MIC kD 84T 7 b X —ERBEFELAE L)
-7,

7) Sanderson & (20012 &> T, ¥~ 30uM(=6,050pg/L)E CTOREIZ 6 HIX<FELIz=A
FFEAI D ©F a7 = U EEA~OEBERRF SN TVDEN, v~ Uid, 118 A T V4 —/b
100nM I kAT F= A EHE Lo T,

@ 7RAYA—CIZRIFTEE
1) Fan 520002 L > T, ¥~ 0.1, 1, 10uM(=20.2, 202, 2,020pg/L)DHEEIZ 48 KEIE <
T LT~ AHEEMI NIH3T3 I L D ViR — % —7 v A (AT u A REARNF VIREET 0~
2 —tE7uE—4 IIEAMIEE AW LY 7 27 —BREFE DM SN TND, ZORERE L
T, U~V UE, 0.1pM(=20.2pg/)LL EDEETL Y 7 = 7 —BRBEAFHE LT,

F72, U~ Pr 10uM(=2,020ng/L) DRI # L7=(48 B & b b)) e MEIE 2 A M
H295R IC LDV AR—4 =T vt A (RT A REART 1 IKGFET R~ —E 7 mE—% 1T HA
Mz WLy 7 = 7 —BRBIFE) AR SN TN D, TORRLELT, v~vY Uik, v 7
=7 —EREALFELT,

F70. v~ Uy 10uM(=2,020pg/L) DREEE IS 40 BERIEL B L7- b b IREIERIEMID KGN ~0
HENMB SN TWD, TOREL LT, Y~ i%, CYP19 7~ % —+F mRNA %8, CYP19
TR —BEEAFHE LT,

TBRENDIEAA D=L 7o~ 2 —B s R B L OTEE E5-

2) Sanderson 5(2000)iZ k> T, ¥~ 0.3, 1, 3. 10, 30pM(=60.5. 202. 605, 2,020, 6,050ng/L)
DOIRFEIZ 24 FEIE< B L2 b MRIB RED ML H295R ~DORERBRFI SN TN D, ZORER
LT, v~ UuL, 0.3pM(=60.5pg/L)uL@¥%WT“7mv&~t¥§ﬁ%%§§;u‘:o

F72, T2 30uM(=6,050ug/L) DIEFEIC 24 RiflIX < 88 L= & NRIBEE 2 AMIIE H295R ~
DR EFENTWDE, TOFRELE LT, ~Y ik, CYP19 7~ % —1F mRNA 4 5E
L7,

TEENDIEAA D=L Ta~Z—EOiEHl
3) Sanderson (2002 & - T, ¥~ 0.3, 1, 3. 10, 30uM(=60.5, 202, 605, 2,020, 6,050ng/L)

15



DYEREIZ 24 BRI B L2t MIBEN M JEG-3 ~DEE NG SN WD, TOREE L
T, U~ YU, 1pM(=202pg/L)LL EOJRE T CYP19 7 u~ ¥ —BiEE 258 Lz,
RIBENAERHA =L Tu~v & —FDiEH

SE X
Zorrilla LM, Gibson EK and Stoker TE (2010) The effects of simazine, a chlorotriazine herbicide,
on pubertal development in the female Wistar rat. Reproductive Toxicology, 29 (4), 393-400.(DA
XHOERAORS Dt OF S Z274, LLFRLC, )

Connor K, Howell J, Chen I, Liu H, Berhane K, Sciarretta C, Safe S and Zacharewski T (1996)
Failure of chloro-Striazine-derived compounds to induce estrogen receptor-mediated responses in

vivo and in vitro. Fundamental and Applied Toxicology, 30 (1), 93-101.(1D2), @1). ®5)

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

Sprague-Dawley and Fischer 344 rats. Journal of Toxicology and Environmental Health, 43 (2),
155-167.(D3))

Laws SC, Hotchkiss M, Ferrell J, Jayaraman S, Mills L., Modic W, Tinfo N, Fraites M, Stoker T and
Cooper R (2009) Chlorotriazine herbicides and metabolites activate an ACTH-dependent release

of corticosterone in male Wistar rats. Toxicological Sciences, 112 (1), 78-87.(1D4))

Balaguer P, Joyeux A, Denison MS, Vincent R, Gillesby BE and Zacharewski T (1996) Assessing
the estrogenic and dioxin-like activities of chemicals and complex mixtures using in vitro

recombinant receptor-reporter gene assays. Canadian Journal of Physiology and Pharmacology,
74 (2), 216-222.(@2))

O'Connor JC, Plowchalk DR, van Pelt CS, Davis LG and Cook JC (2000) Role of prolactin in
chloro-Striazine rat mammary tumorigenesis. Drug and Chemical Toxicology, 23 (4), 575-601. (®
3). ®6))

Tran DQ, Kow KY, McLachlan JA and Arnold SF (1996) The inhibition of estrogen

receptor-mediated responses by chloro-Striazine-derived compounds is dependent on estradiol

concentration in yeast. Biochemical and Biophysical Research Communications, 227 (1), 140-146.

®1)

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

Tennant MK, Hill DS, Eldridge JC, Wetzel LT, Breckenridge CB and Stevens JT (1994b)
Chloro-Striazine antagonism of estrogen action: limited interaction with estrogen receptor
binding. Journal of Toxicology and Environmental Health, 43 (2), 197-211.(®3). 4))

Sanderson JT, Letcher RJ, Heneweer M, Giesy JP, and van den Berg M (2001) Effects of
chloro-Striazine 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.(B7), @3))

Fan W, Yanase T, Morinaga H, Gondo S, Okabe T, Nomura M, Komatsu T, Morohashi K, Hayes TB,
Takayanagi R and Nawata H (2007) Atrazine-induced aromatase expression is SF-1 dependent:
implications for endocrine disruption in wildlife and reproductive cancers in humans.

Environmental Health Perspectives, 115 (5), 720-727.(@1))

Sanderson JT, Seinen W, Giesy JP and van den Berg M (2000) 2-Chloro-Striazine herbicides
induce aromatase (CYP19) activity in H295R human adrenocortical carcinoma cells: a novel

mechanism for estrogenicity ? Toxicological Sciences, 54 (1), 121-127.(@2))

(4) Fo3 L
O AIH~OFE
1) Stoker 519932k~ T, FU T A6, 12, 25, 50mg/kg & &A1 H (13:00) (2 B [mAE e

H L7 LE 7 v ME&ERNCIEFEMEY 2 MR ~DORERBF SN TWD, TORRE LT,
26mg/kg LA EDIE < EERECTHON 2 /m TS, IR A AR V& o — O 2 rm TR SR O AR 235
O BT,

72, FUT 56, 12, 25, 50mg/kg A FEIEATHI A (11:001Z HEIIEREN# G L2 LE 7 » (%
HRNZEFEWEAY 2R ~OBERRF SN TWD, TOMEL LT, 50mgkg DIE< TRETH
RTERLAR VT o — O & R RS DARME A TR D B LTz,

£/o. FUT A6, 12, 25, a)1mmwg%%%%m&wixk?yﬁ—w-Nyf:—Fﬁ
BT AT 4 v 7 h 7 VHERALE 72 FER# (11:00)( H R IEFEN & 5 U721 LE & » - (L
D IIEATHIRREIC H D) ~DEEPRFI SN T D, ZOfREFRE LT, 256mgkg L EDOIX @ERET
MIEFERER AT - =T RE, KIEOKMEATRD Hiviz,

TSIV DAE A T =X o R T — TR — AR~ D H]

SE X
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Stoker TE, Goldman JM and Cooper RL (1993) The dithiocarbamate fungicide thiram disrupts the
hormonal control of ovulation in the female rat. Reproductive Toxicology, 7 (3), 211-218.(DA L H
DOYER DX DEDESZ73, LLFFELT, )

(5) TH7OESIJz=Z)ILI—TIL
O HrREEE
1) Qin 520101k » T, FHTREY 7 ==/L=—F/L 0.001. 0.01. 0.1, 1pg/LGREIEE)IC
AT =V 46~4TNHAT—V 62 FTIELFE LT 7V B Y A H T (Xenopus laevis) ~D 24

DRFTENTND, ZOREFRE LT, 0.01pg/L LA EDIE < X CRARM A H RIS VT 2 /IR
B mRNA FH% R B EOAE, 0.1ng/L Pl EDIE < X THURE EREO SMEATRD S iz,

TR ENAIE A = X HUFRRARVE CREEM . B Fi— N A —F R b~ /£ 4
2) Li 5Q01DICk» T, FHTREY 7 ==L —F/L 0.01. 0.1. 1. 10pg/LGXE )T

Ao 21 HRENELK T LML 7 2 7 —(Gobiocypris rarus) i ~D ?,f’i.rsi)%‘ﬁﬂéﬂ’bflﬂ
ZORER L LT, 0.01pg/L LA EDO X< & X CHEFFIR FARIR AR LT o RIK a(tra) mRNA *HX]L
SEBLE, MEATIE T FRIR b T > A A LF 2 a(¢ttr) mRNA AB53EBLE, MEfTlES = b U o
2y R — 4 (nis) mRNA R BLEO S A, 0.01, 0.1, 10pg/L DX < #& K CREfFlET = vk

cU o L R—#(nis) mRNA xR EOEM, 0.01 2O 0.1pg/L DIF < #& X CHEFF A
. MERFRE T AT A A — B (dio2 mRNA FHXFBLEOFE, 0.01pg/L DI < #& X CHETF#
DRI AR LB 2B R a (tra) mRNA FEXPRSELE O S i, 0.1ng/L UL LX< X CTHEMH 3
b7 R U o7 Ay R — 2 (nis) mRNA Fxf 3B &, MEAFIRIAFEEL OIRME, 0.1pg/L DX < #8 X Tl
g IR A A —E (dio2 mRNA HHXIFEBL RO S, HERE B RS 7 Rk B8 s - O B ke

BT R b—3 A BI5F spatad KO spatal?) mRNA fEX R HEOEEA0pg/L DI < SBX Tk

HREZMKE), 1pg/L UL EOIX EXCHERT 1T BT A 4 —B(dio2 mRNA fH*RFFE B, HEAX
F1a k) b Y AT AR —H(nis) mRNA FHXIFEBLEOIRME, 10ng/L O1F < X CHEARRE, #
AT TR B DA D3GR B LTz,

Fo, THTREY 7 2=t —F/10.01, 0.1, 1, 10pg/LGRERENML 3 B D 21 H
X< @& U7zl v 7 X 7 —(Gobiocypris rarus) S £ ~DEERRF ST D, TOREFRE LT,
1pg/L A EDIE< BX CTR2ET I Uit b U 7 Ay iR — % (nis) mRNA & HL & O &,
10ug/L O < BEX CE2HF 1T A 4 —E(dio2 mRNA FHxHFEH & O S ENFRD ST,

R SNAIEA A B =X 2 HUFR IR AR VE AR
3)He 5Q01DIC k> T, FH T BEY 7 = =/L=—5/10.001, 0.01, 0.1, 1uM (=0.959, 9.59,
95.9, 959ug/L, XEREICZRERL 8 R D 150 HIEFE LB T T 7 1 v v = (Danio
rerio)) ~DBPREFI STV D, TOREFREE LT, 0.001uM(=0.959ug/L)LL LD X< #EX T Fo
MED TR ATES, Fo HEDETMERE v, BEHEEBMENR R, I har Y TBEEMEZHERT 5
K& OAKAE, 0.01nM(=9.59ug/L) LA LD 1E < §Z X C Fo e D IR FE 0 i@ il Fo 1 oD 1 Bt k) 25 &

T B RS 178 OIRE, F1OF) O (EZ R 48 BRI OKfE, 0.01uM(=9.59ug/L) D X< #EX T
F1(IR) OSSR DOIRAE, 0.1pM(=95.9ug/L)A LD < @ IX T F1(5 HMHER) D B ks 2 (1 4
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R DOARAE., 1nM(=959ug/L) D% < FEIX T Fo D A SIS, F1(5 B #infefa) oo B H ks B (i
GNP DARAE, Fo 1D IR L O BEE R BTz,
RRENDNEH AN =L s 22 b aF URRIEH, Flm X e FURRER RO T > e 7 gk
EH
4) Chen 520122 L > T, TH7BEY 7 ==L t—7 /L 80, 380, 1,920ug/LG%EHRENZHE
#% 2 BEREIRTEIR NS 14 HNIEL B L= EB 7 T 7 « v ¥ 2 (Danio rerio)~D (25 TOYRLE
FHE)PHS SN TS, TOREL LT, 80pg/L LLEDIEFKBEXTrT A% 4 LF 2 TTR
mRNA X REBEOMKME, Y I3 — KA o=/h A ax v U RER, BRI A VT
TSHA mRNA fHxi 78L&, HURIRSS ERHE 1 NKX 2.2 mRNA FXIREL&E, /e r/am7 )
> TG mRNA X3 E, FIRIESZ 218 TRe mRNA fHx 53 &, FRRRSZ 2K TRE mRNA
KFEBLEOE, 380pg/L UL EDIXEX TR AV A LF B REOKME, Y a—R
A u=RE, YA m a7 U AR EE, PRI EREE R 0'E PAX8 mRNA FHxI 581 &
DEfE,. 1,920pg/L DX BRTAGFHRE, (KE, A uax v U RBE, IRy U PV URAKR TV
sua=/Lr7 A7 x7—E UGT1 mRNA H#H3HEEDKE, =/vF 2 ba A LE S
CRH mRNA fHxIF8L&, = 7 RiEREE 18 Nis mRNA x5 B &, 71 47F—+E Diol
mRNA fH B &, 71 47— Dio2 mRNA X FEHE DO SENFERD by,
TR EIDAE A T =X b BRI VE CRRER . FUHRIR IR A V£ ARE A L OWUR FE— T
TER—HLR IR ~D/E A

@ HAFE~DRE
1) Kim 500912k -» T, TH7aE®P 7 x=/,Lo—F /L 5 40, 320mg/kg/day ZFiE 6 H H 7>
513 HRIR AL L7-SD 7 v h~DEERRFHIN TS, ZOFEEE LT, HERIZIBWT,
40mg/kg/day LA EDE < FERECHEARIR T REEV IR E OMKAE G L= 28, REEhIRE ., 4F
BRI, 1 ARG FAE AP REMEEL . RERTAEAHRER . MERT AR E L OSH A F ORBEAL £ T
DAEFRITITBITB O IR o7,
AR INDIEM A =X L BUR TE— TR — AFE s~ /EH

@ HBRREE

1) Kim 500912k -» T, TH7aE®P 7 x=/,Lo—F /L 5 40, 320mg/kg/day ZFiE 6 H H 7>
513 HHfEN&EG L7 SD 7 v b ~DORENRET SN TN D, ZORRL LT, 42 A lmlErEiY
IZHBWT, 40mg/kg/day LA LX< BEHE T HURIRAES X OFETEEO ®E, 40mg/kg/day DX <
BRECRIE Mot e Ot B R OINE, 320mg/kg/day DX < BRE CTHNATE OAE, M HIRIR
RIS NE REDOSENED vz, 72, 42 HIpEFEImIZBW T, bmg/kg/day DIE < #ZRE
TIJEF 178 A b T U4 — VEREOIKME, 40mg/kg/day PLEDIX < §&E#E CTRIBHE T & OFH
FEOKME, 320mg/kg/day DIE < BERE Tt L O EEOMEME, MEF A 2% RED

A, I o R BRI R L R O S E RS BT,
RESIVHIE A T = X I HFLH R IR A VT ARVER K OVRIR T 35— T SR A— R IRl ~ D /E
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2) Lee 5(2010)I L » T, TH7BEY 7 = =/L=—F /L 100, 300. 600mg/kg/day % . 10 H />
5 42 HiE TROKLE L2 SD 7 v h~OEERBRFTF I TWD, TOMEL LT,
lOOmg/kg/day PLEDIX< BERETHIEF MY 3 — R A v = REOKfHE, 300mg/kg/day UL EDIX

ﬁ?mﬁﬁﬁﬁ%ﬁﬁfw%/%fwmm JFRigte et e OFE 3 B & D =i fi, 300mg/kg/day
BEHE CRERUATZ AE A B O IR, 600mg/kg/day 1T < FEAFE T HURBRIE K OAH R HEO &
ﬁ BB ek B OVFH B B D S E 23R BTz,
TSIV DAE A B =KX L R T — T B R— R~ O H

3) Tseng H(2008)IC L > T, TH7BEY 7 ==/L=—F /L 10, 100, 500, 1,500mg/kg/day % T
RO HHEND 18 AR O#HE L7- CD-1 ¥ 7 A~DEERNKREFI SN TW5, ZOREHE & LT, 10,
100 % OF 1,500mg/kg/day DIE < #&FET 71 HEsHEFEMW MG T R U =2 — RO A v = R ORAE,
1,500mg/kg/day OIX< Z#ET 71 Ak E TR T EROD I&MED S EFE O Hiv7eny, HE
RE, AR, 1 & OV 4 BRI EER . A IR E, MEEBERLAIARE, OB REA .
FAEFOERER, FrAEFOUMBE A, FEFOBAR, HAFORBIRZA ., FAEFOHNFIER
O H. 71 A B IS A v % VR LN 71 BB itig-+ UDGPT 1512 132

RO bR oTz,
AR INDIEM A =X b BUR T E— T EA—HRR R ~D

4) Zhou 5QO0ICE > T, TH 7 BEY 7 ==/L=—5/,L 0.3, 1. 3. 10. 30, 60, 100mg/kg/day
28 Hifiond 4 BRI O &E G L2 LE 7 v S ~ORERRF SN TV D28, BINKE, FFlEFH
EE, MIETIA e RE, miEH Y 33— KA a=RE, fK 27 vy —2a% EROD
TEPE, BFl& S 7 v > — 2 PROD i1k, AFlER 7 1 7 — & UDPGT iEMEIC T2 S s
MNoT,

AR INDIEN A =X L BUR TE— T EA—HRR R ~DEH

@ TRFOYUER
1) Kojima 5200912 L > T, TH 7 BET 7 ==L —7F /L 10uM(=9,590ng/L) F TOHLE | 24
REFIE< BB LT TF ¥ A =— AL 27 —Ji5HE CHO-K1 (8 h— A ha 7 U BIK a 3B

EDVR—=F =T oA (=R baF U B L R— % — B Y AR E AN LY 7 2T —F
FKHRFLPBRBENTVER, THTREY Tz —F U, A7 =7 —PRELFEL
TRo T,

T2, TAHATREY 7 2= —T )0 10uM(=9,590ng/L) £ TOREEIC 24 FFIE< EL=F v
A == AL AZ—JIEHN CHO-K1 (8 h= 2 ha X Uik BAREVNC LA LR—F—T v
A (=R ha FURERE VAR — 2 — BB FEAMEE WLy 7 = 7 — BRI DR S
NTWDEN, THATREY 72V —T VI, Vo7 =T —BRAEZFEL2)o7,

2) Kwiecinska 5Q01DICE->T, FHTrEY 7 2 =/L=—F/L 0.1, 0.5, 1pM(=95.9, 480,

959ng/L)DIRFEIZ 72 HIE< #E L7z b AL AMIE MCF-7 1 X 2 Ml EAEER A f it S T
LN, THTREYT 2 =)bm—T Uk, MR A R L o T,
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® WmIX+OYUER
1) Kojima 5200912 5> T, TH 7 BET 7 ==L —F /L 10uM(=9,590ng/L) F TOHLHEE | 24

RFEIE S B LT F v A =— AN AR X =PI CHO-K1 (B h =X f a7 > Z &K ERa % 5E1)
WEDLVR—F =T v (A haFUeB L R — 2 =& s FEAMEE AN vy 7 =7 —
PREFEPBH SN TWAEIN,. TH T 0EY 7 2= Lo—F UL, 174 A T P F—/L 10pM
RNy 7 =T —BRAFELIE L R0 o7,
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quality and the function of accessory gonad of exposed workers. Industrial Health, 39 (2),
206-210.(21))
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1. BRFHMENSTRINDERE. 5 1 REABRBEOREICETSIERS

(1) ZmuXo ¥
cH—DIEH A I = X LPHEE TE 2 VWEMERERGE RO, T r~v & —EBHEEH
R HIR NS OIS, AT 5 RS NRER CIIMR CTE RVERTH
D8, BRE N Z SEE L e,

(2) 24-V=Fa7=/—)b
* FLHRRIR AV AERIC W TR, SRR RS RO FRZRO bz m
RGN TWA D, ARIFEM T 53 BRENRER & 1XRIFEORBR TR nWe), |\

e NaBR A 3 5,

(8) 4-t FrF T LBERATF IV

s TR M S UAERIZ oW T, RBREPRERFE R 5 EHSEE0 bV 7R
O TWD N, AR5 2 UBRE RER & XA % OB Tldenizn, iR
ERRERZ E T 5, i, H—DOIEM A B = X L3 HEE AT RE 72 Bh ek BRis 2R 2
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PR b S UAERIZ oW T, RBRE PR RS (EH DO bz R
PIFLITWD A, AlE %N % 3B E B LT FEOREBR TIIZRnizn, &
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(4) e Fux/»
X b U AERIC O TR, BRBENRBRER» O, (EASRO N7
HANELNTWD T8, BBRENRERZ FEh L 72w,
s H—DIEH A 7 = X LAHEE T X OB EREAE R0 O | FUR TH— FE#A—H
ARG ~DIVEA 27/ 2 E BRSNS SN TV B0, Al FEfid 5 R BR
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FOWT v RuZF U B 24 2 LN EHE SN A0S S ini- 720 RBRE
Wiz Eii L, EBLOIEATH 20 E2MRT 5, 2B, B—DIEfA =X
LDHEE T X 720 BB R & | UK Fi— FER—E G REh ~ D Ef % 7
TENERESNIZMARE LN TWD

2. R1IBRUVR2DERDRAE L&
(1) ypaRYUEY
O HEHExE
1) Qian HQ00DIZL->T, ZuouxXr¥r 05, 1. 2mgkeg % HEIEFETS L7-M Crucian
carp(Carassius auratus. FC#IIFHED £ F)~DEBGRS 30 HZLICHIIABFI SN TW\Wb, £+
DOFERE LT, 0.5mg/kg UL EDIX BEXTHEFT 7 v 2 F A4 S T 27 =7 —BiEMH, T
i UDP-Z A2 8 ) YA h T AT = 5—CEMO &, 0.5 K02 mgkg OIF < BXK TlLiETF
A B AT B AREDOEENRD BT,
RESNHERAA =X L T a~v ¥ —EHEEH

Q@ HE~OEE
1) Nair 5(Q98NICk~> T, 7muaXo¥ o 51+ 5, 151+ 8, 451+ 25ppm (Z25 I E I EE)IC A
Bomi 10 (6 BERITAH )5 E 21 HH £ (1 B 6 RefM, il 7 BEDW X< #E L7 SD 7

v R Fo~DEENRG SN TS, TOfEFEE LT, 151ppm L EDIE < F X CHEFF gk & OY
FHXTE SO EE, 451ppm DI < 88 X CHEFFIRHE & O B 8O S E1 RO b7,

7k, MERRRE, HMEARJRER, MEMEARER, MEARZRER . WA AEAERE(0, 4. 21 HEIZITEEITR
D BRI T2,

FEIC, 7ra_rP 4944 150411, 454+21ppm (Z25 I E B I A2 R AT 10 JE[#(4
BRIZAES) 2 BMHE 21 AH (1 A 6 KEH, il 7 ARDBRAIZSHE L SD 7 v b Fi~D %
DTSN TVN D, TOREEE LT, 150ppm LA D IE < §& X CREFTlsHe kK& OV B 8 oD =i fiE
454ppm DI < FE X CHENTFlgAExt M OFE 3 B & O mEN RO b,

7k, MERRRE, HMEAZJRER, MEMEARER, MEARZEER . WA AEAERE(0, 4. 21 HEIZITEEITR
D BRI T2,

TR SIVDAE A B =X b R T — T B R—AE R~ D H

LB IR
Qian Y, Yin D, Li Y, Wang J, Zhang M and Hu S (2004) Effects of four chlorobenzenes on serum sex
steroids and hepatic microsome enzyme activities in crucian carp, Carassius auratus.

Chemosphere, 57 (2), 127-133.(DXXHOIEA DXy DEOF 5277, LLFHR LT, )

Nair RS, Barter JA, Schroeder RE, Knezevich A and Stack CR (1987) A two-generation

reproduction study with monochlorobenzene vapor in rats. Fundamental and Applied Toxicology, 9
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(4), 678-686.(21))

(2) 24—t/ —)L
O HE~DEFE
1)Takahashi (20092 L -> T, 24- Y=t 7= /—/ 10, 30mgkg/day % HEIIAHE 14 H Al
15 46 HiH., MEEAZRL 14 HET22OME 3 HH £ T 40~47 HH@E A& G L7 SD 7 v b ~Di
BRRFTSIN TS, TORERE LT, HEIZB W T, 30mg/kg/day DX < FEHE CHINA T DORAE,
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ZE IR
Takahashi M, Sunaga M, Hirata-Koizumi M, Hirose A, Kamata E and Ema M (2009) Reproductive
and developmental toxicity screening study of 2,4-dinitrophenol in rats. Environmental Toxicology,

24 (1), 74-81.(DAXHFDIERA DX Sy DVIREDOFZER~d, LLFFELC, )

van den Berg KJ, van Raaij JAG, Bragt PC and Notten WR (1991) Interactions of halogenated
industrial chemicals with transthyretin and effects on thyroid hormone levels in vivo. Archives of

Toxicology, 65 (1), 15-19. (21))
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1) Lemini 5(200)IZ L > T, 4-& Fa ¥ U ZEB&M A F /L 55, 165mg/kg/day % 3 HHK &5
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58.9mg/kg/day(EE i 100, 1,000, 10,000ppm (ZFH %) % 22 HA 5 56 H [BIEET L 721 Wistar
7 v hORENEF SN TS, TOREL LT, 110.0mg/kg/day LA LX< SFERECTHRE 1 H
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152,000pg/L) DPEFEIC 24 ReIE<E L7 LA AMIE MCF7 (B =R a7 U /IR 5
BWZ LDV AR—=F =T viA (=R by U KEIEERSNZ SO LR — % —# {5 78 Az
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LB IR
Lemini C, Hernandez A, Jaimez R, Franco Y, Avila ME and Castell A (2004) Morphometric analysis
of mice uteri treated with the preservatives methyl, ethyl, propyl, and butylparaben. Toxicology
and Industrial Health, 20 (6-10), 123-132.(DAXXHF OEH O XSy D#EDOE 27T, LFR T, )

Hoberman AM, Schreur DK, Leazer T, Daston GP, Carthew P, Re T, Loretz L and Mann P (2008)
Lack of effect of butylparaben and methylparaben on the reproductive system in male rats. Birth
Defects Research: Part B, Developmental and Reproductive Toxicology, 83 (2), 123-133.(1D2))

Routledge EJ, Parker J, Odum J, Ashby J and Sumpter JP (1998) Some alkyl hydroxy benzoate
preservatives (parabens) are estrogenic. Toxicology and Applied Pharmacology, 153 (1), 12-19.(1D3).
@2)

Jaffer A, Harvey B, Russell VA, Carstens ME, de Villiers AS and Taljaard JJ (1993) The
stimulatory effect of chronic lithium treatment on basal thyrotropin secretion in rats: In vivo

antagonism by methylparaben. Neurochemical Research, 18 (10), 1057-1061.(21))

Pugazhendhi D, Pope GS and Darbre PD (2005) Oestrogenic activity of p-hydroxybenzoic acid
(common metabolite of paraben esters) and methylparaben in human breast cancer cell lines.
Journal of Applied Toxicology, 25 (4), 301-309.(®1), @1))

(4) eFBX/ Y
O HE~OEE
1) Murphy 519922 k> T, & Ru¥x /> 25 75, 150mg/kg/day % 4Tz 6 H H 2> HAEHR 18 H
HE CHifilfEn L7z NZW U X ~ORERKRE SN TS, TOREFEE LT, 75mg/kg/day LA
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EERECHIIMAE, BEE, BIAAREORMENRD b/,
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SRAIRE A U7 MERE B6C3FL ~ 7 ZA~DEENPHF ST D, £ORiRE LT, 50mg/kg/day LA
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GRP94, v ¥ ~Xu EHHE GRP78, ¥ ¥~ EHE HSPI0a, v ~<r EEHE HSPT2 D%
HA2dFE Lot
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Murphy SJ, Schroeder RE, Blacker AM, Krasavage WJ and English JC (1992) A study of
developmental toxicity of hydroquinone in the rabbit. Fundamental and Applied Toxicology, 19 (2),
214-221.(OAXFOEMOX S Dl OF 5 2rd, BLFF T, )

Krasavage WJ, Blacker AM, English JC and Murphy SJ (1992) Hydroquinone: A developmental
toxicity study in rats. Fundamental and Applied Toxicology, 18 (3), 370-375.(1D2))
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1)

Kita K, Jin YH, Sun Z, Chen SP, Sumiya Y, Hongo T and Suzuki N (2009) Increase in the levels of
chaperone proteins by exposure to beta-estradiol, bisphenol A and 4-methoxyphenol in human
cells transfected with estrogen receptor alpha cDNA. Toxicology in vitro, 23 (4), 728-735. (1)
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PO EKRT £ THOKIRE L SD T v hA~DOBERRBRIT SN TS, ZOREL LT, Folfic
BT, 200ppm (15mg/kg/day (ZFH2) DL < #E#E CARBLRTG -5 46225 10 HHZ)D 1 HHY
O R, BigiEx = EOKE, 5,000ppm (301mg/kg/day (ZAH2) DIE < FBlE T AR AT 5B 1A
22D 10 ) OMRE R O INAE, ZRATE G- 6 10 BE%) OFKE, (KE, RS
FEOMAE, A&, TPl B, KR EE, FE LR EEOSEIED b,
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ks, AEE, HEER, FRMEET MR, FEAFET AR EBITRD b Rno Tz,

FHIT, Fo A L7z Fuloxh LASHEL 11 B RTEEILZ) 0 DB T £ THOKE G L2 8N
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(REE, Mdffch s, FFisiEc EE, R EE, R ERE, R LA EEOKME, Bk
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