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2. R1KOE2OIERORILE U7

(1) =A b

O =R kab UREA
1) van den Belt 5(200i2 k> T, =& kA2 T, MVIN 7 v A (Fr E— Z 5
b b= b FUZERISERYE O LR —F — 2 #nFEA L E FRLSAMIE MCF-7(2
EAHNY T 2T —PRIFE DRI TND, TORMELE LT, = A b ix, ECs i
0.078nM(=21ng/L)DEFEZBN T, N 7= T7—BOREEFHE LT,

Flo, TA MR AZONT, YES A7 U—2 (& =R ha FUREREEE R4 25 b
07 U SEMERRIC L D f- T 7 N oA —BHEBRR R R ST\ D, ZORERE LT, =
A ha L, ECso fE 0.390nME105ng/LDMFEICIBN T, f-HT 7 v —8 DR BEHE
L7,

@ AfEE
1) Panter 519982 k> T, =& hr 9.9, 31.8, 993, 317.7, 992.7ng/L|Z 21 HIEL
TSN REMET 7 b~ R 2 ) —(Pimephales promelad ~D BN ShTWb, D
FERLE LT, 318ng/L ML EDIZKBXCIEFE T v X = REDEHE, 317. Mg/l DX &
X C A FEAR AR R O 58 HivTz,
R SNDIER A =X s =& ha P URER, BL7 v Ka s UERER
2) Routledge H(1998)I2 k> T, ==& b 625, 12.5, 25, 50, 100ng/L(Z 21 HEIX < #&
S NIz ENE= ¥~ A (Oncorhynchus mykiss) ~D BNt LT 5, TORRLE LT,
100ng/L DX < FBX CIlAEH ©F 15 = RE OB FE0 Hiviz,
TR ENDERA A =X L =X b U kRER

@ FEE
1) Holland & Roy(1995)IZ & T, = A k B llmghat % ficls 21 H BIHERL R &5 S i-4h
#ME Noble 7 v b ~DFEEPHEISNT WD, TORIRE LT, G OFL IR LA
O, FLARAIRO G OmE, FUIREIRO S Mkt om i, FEGMIaEo Bl FE
2 & HIERORIGOEE, T EREEO SEIED S,
IR SNDHIEF AT =X L =& a7 kR EA

23 Sk
Holland MB and Roy D (1995) Estrone-induced cell proliferation and differentiationin the
mammary gland of the female Noble rat. Carcinogenesis, 6 (8), 1955-1961. (AL D /ER DX
7 VREOEFSZrT, UUTFFRLT, )
Panter GH, Thompson RS and Sumpter JP (1998) Adverse reproductive effects in male fathead
minnows (Pimephales promelas) exposed to environmentally relevant concentrations of the

natural oestrogens, oestradiol and oestrone. Aquatic Toxicology, 42, 243-253. (2)1))

Routledge EJ, Sheahan D, Desbrow C, Brighty GC, Waldock M and SumpterJP (1998)
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Identification of estrogenic chemicals in STW. effluent. 2: In vivo responsesin trout and roach.
Environmental Science and Technology, 32 (11), 1559-1565. (2)2))

van den Belt K, BerckmansP, Vangenechten C, Verheyen R and Witters H (2004) Comparative
study on the in vitro/in vivo estrogenic potenciesof 17beta-estradiol, estrone,
17alpha-ethynylestradiol and nonylphenol. Aquatic Toxicology, 66 (2), 183-195. (D 1)

(2) 246-FUV7aE7 2/ —)b
O =& Fad UARMEHKOHI= X b e s ARER
1) Hamers 5200012 &k > T, 24,6 N 7BET =/ —LIZHONWT, & FZ AR T UF— /LA
WK NT VAT 2 T—B~DEENRH SN TND, ZTORRELELT, 246 ) TuE7 =/
— Ui, ICs0fE 027TnMESIpg/LDIEEICRB W, 1T ATV A= V2 HE LT 5 b
ANTIUFA—NANVK N T AT 2T —BIREELEL T,
F7-.246- NV 7 a7 ) —UZOWT, ER-CALUX 7 v A (Fo—#fEfice b=
A ab RN ERS b DL AR — 2 — B FEA LT e MR AR T47D 12Xk 5 v
V7 =7 =BRGP SN TND, ZORERE LT 24,6 8 7rET =/ —/LiE ICso
fl 8.3puM(=2,746pg/L)DIEEIZ BT, HLm 2 b a7 UERER AR b,
2) Olsen 5(200212 L ~>TC, 24,6 8V 70ET =/ —/LZHOWT, b FEAAME MCF7 ~
DEBEPBRFIIN TS, ZO/RREL T, 246 N 7aE7 =/ —/LE, 01, 1, 10,
100pM(=33, 331, 3,308, 33,080pg/LDPIFEL” 5\ T MINIHFIT I 2 RUT & 7ot o7z,
F 72, 30pME9,924ng/D) DR I 38U T, MRS (17 #-= A N7 VA —/L 30pM 3547 ),
T A ha VAN WE A pS2 RBlE, B F= A NS U AR E, b N TR SRS
B RSB RIS T,
£/, 24,6 N T aE T2/ —/UIONT, b =X ha USRI AR A EER0T -~
A h VA=V InM EAEF)BRFI N TWD, ZORERE LT, 24,6-F V7T RET = /J—/L
IE. 1pM(=331pg/L)DIEEIZB W T, ICs AR S22 12,

@  HUH RS VR ERER
1) Hamers 5(2000l2 L~ T, 24,6 ) 70ET =/ —/LIZHONWTC, B T AP A LFu
~OFEEPERBRPRFIE N TS, ZO/RRELT, 246- N7 aET7x /—/UE, ICsfH
4.8nM(=16pg/LDEEICBNT, A aF Db b F T AP A LF o ~DFEB ZHE LT,

23 Sk
Hamers T, Kamstra JH, Sonneveld E, Murk AJ, Kester MH, Andersson PL, Legler J and Brouwer A

(2006) In vitro profiling of the endocrine-disrupting potency of brominated flame retardants.
Toxicological Sciences, 92 (1), 157-173. (D1). @1))

Olsen CM, Meussen-Elholm ET, Holme JAand Hongslo JK (2002) Brominated phenols:

Characterization of estrogen-like activity in the human breast cancer cell-line MCF-7. Toxicology
Letters, 129 (1-2), 55-63. (D2))
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(3) 2,4-b o7

O AFH DB

1) Thysen 5(198al k> T, 2,4- ML 27 32100, 300 ppm(BE HEE) % 10 FH [EIRAR
B G- STk SD 7 v b~ OB STV B, RS E LT, 300ppm O FHEET
2B OIRAE, HERROREDTRD S iz,
R SNDIER AN =X L s =2 v ZUARER. BT v Kz VAR EH

2) Thysen 5(1985b)IZ Lo T, 2,4- L 27 2100, 300 ppm(EE 1) % 10 [ IREE
P ST SD 7 v ORGS0 D, EORERE LT, 300ppm OFEGHET
175 HEE A A VT IR EOEE, T A b AT 1 R OE, K A R K
il FE ST B ORI, Sk 5 11 38 114 0O ko B B oo (A, A5 _ACHot BB OO A,
R B BRI T HORE AR D H i,
R SNDIEA AN =X L s =2 v ZUARER. BT v Ky UAREH

3) Varma 5(1988)IC L~ T, 24- h/Lm 7 22 300, 600 ppm (B FiED)% 10 ¥ (TR A%
B &SN SD 7 v b ~DEENRBIS TV, TOMERE L LT, 300ppm LI O H5HE
TIIEF 7> e 7o G RAEREO EE, FHETT o M el UR6E DEIRE ORE, &5
HATKT Hp O RSBt R OV BB O i, 156 53 TP OO DA s oD ranfi . R B AR R 7
Ru 7 U6 R B ORI, RS R HRE TR IR, AREH LAk S OV B R DK
RO NI,
IR SNDIERA AN =R L s =& ba ZUARER. U7 v K e U AER

RN
Thysen B, Varma SK and Bloch E (1985a) Reproductive toxicity of 2,4-toluenediaminein the rat. 1.
Effect on male fertility. Journal of Toxicology and Environmental Health, 16 (6), 753-761. (D1) )

Thysen B, Bloch E and Varma SK (1985b) Reproductive toxicity of 2,4-toluenediamine in the rat. 2.
Spermatogenic and hormonal effects. Journal of Toxicology and Environmental Health, 16 (6),
763-769. (D2))

Varma SK, Bloch E, Gondos B, RossiV, Gunsalus GL and Thysen B (1988) Reproductive toxicity of
2,4-toluenediamine in the rat. 3. Effects on androgen-binding protein levels, selected seminiferous

tubule characteristics, and spermatogenesis. Journal of Toxicology and Environmental Health, 25
(4),435-451. (D 3))

(4) p=7 P

O =R bad U EEA

1) Versonnen 520032k~ T, p 7o P Ao TC, YES 227U — (b b= R b
07 SRR EERE T DT A Mo S U ERE R KD -0 T 7 b v A — B R
BE SN TWD, FOREL LT, pP7 Pk, 5X 106 MET35pg/L) O EIZ 350
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T, BHT7T7 b —EBORBLFE LI,

@ AP
1) Versonnen 5200312 L ~T, pr7un~r¥r 1, 3.2, 10, 32mg/L (2 14 HEIX< 5%
é NIZRBMEREY 77 7 4 v v 2 ORBPRFISNTWD, ZORE L LT, 10mg/L Ll EoiE
2 X CIMERE ARSI AR ST R D I, 32mg/L D1 < FEIX T th & 5 1 A7 = LR BE O EifiE D3R
w%htoﬁm¢t7n#%/%gu AT Dol
ARSI OMEIA A=A =X ha FURRER, SR ba FURRERL 7 v R e oAk
7EH

@ EIEA~DFE
1) Takahashi Q00D L ->T, prrruaXPr 22 67mgke/day % 19~22 Hiifn o 3
A TSI REEAME ICR ~ U A~NDBRRFTINTWE, FOHREE L T,
22mg/kg/day D FGHET FE kT K ORI EE OIREN D b,

F72, pY 7oy 22 67, 200mgkg/day & 19~ 22 Hiins b 3 HEZ F#&5-Sh iz
RAEHE SD 7 v h~DORENRKH SN TN D, TOREE LT, 22mgkg/day O B5FECTIP
B ok e O BE B DI, 67mglkg/day DOFe 58 T =il E &R D B i,

Fio, pY Py 67, 200, 600mgkg/day & 19~22 Hiiin D 3 AR FRESn
T~ RBEME ICR ~ 7 A~DEENRG STV 5D, ZORER & LT, 6Tmgkg/day D #HHET
T kR O R B DA 23388 B iz,

Fo, pr 7 o8l 400, 800mgkg/day & 19~22 Hiin/ 6 3 HFEZ TR G-I -k
FREE ICR ~ U A~D AN STV D, ZOfRE LT, 800mgkg/day OF5HET T
B e ek K OVHX E R, I HAH O B IRE DGR D b ATz,

T2 pY 7 unXBr 800mgkg/day & 19~ 22 Hilinh o 3 HIE B F#5- S 7- R piEtt
SD 7 v b ~DEPHFI SN TVD, £ORERL LT, FEMHMEBOEIFEO b,

IR SNDIEF A =X & Pt 2 b a sl AR

227 ik
TakahashiO, Oishi S, Yoneyama M, Ogata Aand KamimuraH (2007) Antiestrogeniceffect of
paradichlorobenzene in immature mice and rats.Archives of Toxicology, 81 (7), 505-517. (®1))

Versonnen BJ, Arijs K, Verslycke T, Lema W and Janssen CR (2003) In vitro and in vivo

estrogenicity and toxicity of 0-, m-, and p-dichlorobenzene. Environmental Toxicology and
Chemistry, 22 (2), 329-335. (D1) . @1))

(5) NN AFIHENLLT IR
O A~
1) Fail 51997 X 199912 L > T, NNY AFLHRALLT I K 1,000, 4,000, 7,000ppm %
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11 A EGIEL 1ER RN D 29 B MHOk 5 S 7l Fo Swiss CD-1~ A, HiZ 22 H i
5 119 B A £ CTHOKE G Sl Fi(74 B NS TRED~O ARG I Tnb, Z OfE
F& LT, 1,000ppm LA EOEEEET Folfe DA B S B oD Al A B s 1Al o
A, F) B RESEH i B DIRAE, Fy B A RE OIRAE, 4,000ppm LA EOFE-FETHIN B
SFEBEOEAE, F MEOEIR) HHFEE TORTEHHOBIE, Ff HEIZIS 1T 2D HEESR OIRAH,
B G- B R oo HPE B OIAE, RIS AT B AR OIKAE, Fofi B F AR ROKE, Fogi AT
(RE DAL, B HPEICI T D FLi AT 2~ 21 HIEEROIEE, FoEw HERo&E, F
o FIEAAFHT A O AR, Fo AR OB GRS DivTz, 7,000ppm O GHET Fy M1
DN B EARRZ I RS 20 i, FE ISR BN o\ T 5 - SR B 28 5 0 DB O &, %
TR OIER 235 O 2 BIG OfE, F, ORISR MO P B4k OIRELE, Fo HE) OF) HiE
SR OARAE, Fo Mk Dri SRk H S OIREAZED BT,

R SNDIER A =R L s =& va FUARER. P17 v K s A EA

2) Hurtt 5199 k> T, NNJ A FAFRALLT I R 30, 100, 500ppm (Z 13 » A (B
6 HE. ¥ 5 HWR AT 5 SHIREBMERED =27 A P~ DEERRR SN TN D, ZORER
& LT IRE, MIRFAIRA, IGO0, RO HT, HEOREIR 7y 255, A1 E#mh Pk,
R 75 TEREREHS 73R MEOVE TS, fsamitooc B ol OMH o B i, MR PR A e | e
DFRWO LIV -T2,

AR INDERA =0 Fim A a7 ARER, 7 Re 7 RRIEH. 517 e 7k
EH

2% SCHR

Fail PA, GeorgeJD, Grizzle TB and Heindel JJ (1997)Reproductive toxicology.
N, N-dimethylformamide, Environmental Health Perspectives, 105 (suppl 1), 305-307. ((D1))

Fail PA, GeorgeJD, Grizzle TB and Heindel JJ (1998) Formamide and dimethylformamide:
Reproductive assessment by continuous breeding in mice. Reproductive Toxicology, 12 (3), 317-332.

(@)

Hurtt ME, Placke ME, Killinger JM, Singer AW and Kennedy GL Jr (1992) 13-week inhalation

toxicity study of dimethylformamide (DMF) in cynomolgus monkeys. Fundamental and Applied
Toxicology, 18 (4), 596-601. ((D2))

(6) e k7v»

O AEFE DB

1) Vernot 5(1985)i2 k> T, B K7 0.25, 1.0, 5.0ppm (2 14Ef(H1E: 6 R AIX < 5%
SN2 #HE Golden Syrian /N LA X —~OEEPRFIN TS, TOFEF L LT, 0.25ppm
PLEDIXFEXTHIET 2 vA RIEEIERERDEE, ~E T U B ER AR OEE, 1BE
W RS B DFEE, U L ET Y LREIRFEAE RO S E, BICRERIR T I v A RILERE A RO
A, LR AR ORE, FIRIRT R va NILEFERERO &M, B 7 2 A REHIE
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SAEROEME, 1.0ppm ML EOIEL BIX TMEET X 7 A RIEIER RO, kg L
RO EE, 5.0ppm DOIE< B X CTREBAE TR 2R AR OEE,  FIlBHE IR AR O @ ED
R Bz,

F7z., B FZYr 025, 1.0, 50ppm (2 1 EE(HE 6 R A <8 S /-4t Fa44
Ty hDOEENBET SN TN D, TOREE L LT, 5.0ppm OIF < #E X THIEZEE A R0 &
filfl . FENBIERERORE, INERIERORHEIRD LN,

RIESNADIERA =L . A b ZFURRER, Pl X hr ZFURRER. 7 v K7 UARE
H. i7r M7 HREH

2% SRk

Vernot EH, MacEwenJD, Bruner RH, Haun CC, Kinkead ER, Prentice DE and Hall A (1985)
Long-term inhalation toxicity of hydrazine. Fundamental and Applied Toxicology, 5 (6), 1050-1064.

(@)

(7)) Zx=vFF

O 7 v Fa U BER

1) Kitamura 5(2003i2 &k > T, 7 =2 F A UINTHONWT, THElE L~ 7 ARRMERHI NTH3T3
2D LR — =B BET SNTnb, ZORMREE LT, 7= F A4 03, 1nME278ug/D)
DOEEIZBNT, 0.0001pM Pk KT A FAT R AT LD VY 7 = T7—BRBEEEA IE L,

© AR
1) Kling(198DIZ L > T, 7 = F A Tmg/LIZ 14 A BIPIC 24 BRI X 5 [HEL B S Huiz plgh
WESAKPE T3 T A X )@ D—FE Tilapia leucosticta ~D5EEN frat STV 5, FORER & LT,
DR EARR B OME, ZMEINC L DINEEASE, BefE 6 BEAINREMIL OTE &, B 8~4 ARl N
T e ORI . PP E BRI RRO JER 235388 & 17z,
TRESNDE AT =X I i A b a7y VR, 7 > R e s AAREA

@ A ~DE

1) Kitamura 5Q003)IZ k> T, 7= rF 4> 25, 50 mgkg/day & 7 HEE F&E Siviz%h
#ilff Wistar 7 > b~ Hershberger BRGEEfHALER, 7 A hAT o 7R A R— |
500pngkg/day % 7 = FA 2 LRI 503 R S b, ZOfERE LT, 25 mgkg/day
LU b o013 < EEHF CRISZAAR B OIRAE, A2 B OIR{ED 8O bz,
TR ENDIEH AT =R L 517 v R s AEEH

2B SR
Kitamura S, SuzukiT, Ohta S and Fujimoto N (2003) Antiandrogenic activity and metabolism of
the organophosphorus pesticide fenthion and related compounds. Environmental Health
Perspectives, 111 (4), 503-508. (D1), ®1))
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Kling D (1981) Total atresia of the ovariesof Tilapia leucosticta (Cichlidae) after intoxication with
the insecticide Lebaycid. Experientia, 37 (1), 73-74.(@1))
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. {ERRMERTAGEE 2 [ (SRR 21 ROM 22 SEEEIC M) SRV [RBSEMEL 2V 559
] s h-mE (119H)

1. BEFmEN SRR SN DIEM & 58 1 B UBRIEO 2B 55 2 05

(1) ARy

- T M FURRERIC W TR, RBRE N R KO —OEH A 1 = X A0
HEE T E VBRGSO fEH DR b2 F LR OCMER 23580 H 72 e
STEHMROMKT 2HANELN TS D, RBRENRRE T+ 5,

Pl A ha S URRERIC oW TIE, RBRENREBE RO MEHARD b v
REMERDRO GNP T MAOMK T 2HMANE LN TWDH 2w, slBRE
WRBR 2 FEfi 5, 728, B—DO1EH A h = X LNRHEE T & W BB £
b A hual UEER LK L= X ha 75 U RRERRRE O bR o T2 L D35
S5 TW5,

LTy Ra S URRERIC oW TIE, REBRENERBREE R O TERDFEO bt
ST KON E—DIER A = X ARHEE T X 7oV B 5B IR I QN 21
TEFER S AFHAPRO ONTZMAOMKT 2 ARG LN TN D720, ik
BEWNRERZ FEhET 5,

- FRIR ARV UERIERIC OV TIE, RIBRE NRBE RO EHZRD b7
ST ANE LN TWD -0, RBRENRBRZ FhE L 720,

s PLHRIR BV UERERIZ W TR, BBRENRBRER MO, EAMRO LT
FIMENE LN TV D72, RBRE NaBR 2 920 L 720,

s R R VT VERERIZOW TR, B—DfER A 1 = X ADRHEE T & oW Eh il
FERMND . AERADERD DTN LTV D3, A RIE T 5 3 BRE Nk
TIIER TERVERTH Y . AWRBRIC LV iERT 5,

(2) HALRT T
cH—DIERA A I = X APHEE TE RV ERBRER =X b S U RRIER 72
T R A U ERNEHE SN =720, MBRENRREE/R L, b5 01E
HAThornatRd s,

(3) ¥ 7Y
- Pl R b a A URRERIZ W TR, RBENRBERE S (EARRD b+
DIRFEBNE SN TWD T2, RBRE N2 I L 720,

(4) Yvwmr
« TR A URERIC W TIL, BBRENRBRERNS . ERANRD Lo
TGN TWAE D, REBRENRERZ S L 72\,
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sPLm A b S URRERIZ oW T, BBRENRBRER O IEHPEO b+
IR E SN TWD T, RS NRURZ 350 L7\,

LT Fa S U RRERIZ W TR, BBRENREBRE RO (EARRO b+
DIRAANELN TN D T2, REBRENRERZ I L7220V, 728, B—OfEM A
= RALPHEE TERWEMWRBRFE R LH T > a7 U RER 2338 5 7
MO TZHEPFELN TN D,

s FLHARAR BV CERERICOW TR, BBRENRBRER O, EARRO b
Do TN LN TN D=8, RERE NRERZ £l L7320,

(5) Y7 /LR R
s T A haF URRERIC OV TR, RBRENRBRE RO EHRRD e o
et mANGE LN TS oD, RBRENRERZ I L v, 2k, BH—0fF
AT = XA PHEETE 20EWHBRGE R b= X e M U RRER £ 7213507
R T URBERDED DI o IR S LTV D,
- T RaZ URRERIC OV T, RBRENRBE RO EHRRD e o
TR S SN TN DT, BRE NaBR 2 320 L 72\,
“PLT v Ru S URRERIC oW TE, RIBRE NS RO EHZRD b2
REMERDRRBO R T MBAOMK T 2HMANE LN TWDH T2, sliRE
MR 2 SEhE3 5,

(6) YZunroEAH
CH—OERA A I = X LARHEECTE VBRI R b =X ha 7 URRIER £ 7=
T R A UBERNEHE SN =720, BMBRENRREE/R L, b5 0E
HThorratiRd s,
CH—OEfA A I = X ADRHEE TE 2 0BRSS R Ol A ha 7 U BRIER £
X7 R X UBERANEHE S 2720, RBRENRBREZFEm L, &b 5 DfE
HThoratRd s,

(7)) ZATY v
- X M URERIC W TR, ABENRBRER O, FERARRO N+
RGO TWD 78, 5B PNARER 2 26050 L 72\,
cHi—DIEH A 1 = X ADHEE T & 7o W B RS e OV FRIFRARE R b = X
M= E7/AVE =3 (9 el = € 71 IV M= B AVeg =3 (YRR RE 2B ey Wil e OINE /| WV M= B Vg
BRAIEAIC DWW CREBRENRER 2 L, 7 5,
cH—DEM A I = X LPHEE TERWERBRE R Dl X e 7 BRI £
X7 v Ra U ERNERHE S 2720, RBRENRBREZFER L., &b DE
HTHINEMRT 5,
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(8) Zxz=hFA Vv

Pl R b UARERIC O W TR, RBRENRBRAS R L OE—OIERA A 1 =X A
DHEE CTE R VEMWREBRER NS, (EARRD DNIZMANSE LN TWAH T,
AR AR & IEHE L 72\,

- TV R F URRERIC OV T, BRBENRBEREN S, EARRD S
DIFHINTND N, AEFET 2538k & RZEORRERN/E LN TS SITRH LR
o lolo, REBENRRE T 5,

- PLRARAR BV URRERIZ W TR, RBENRBRER L OHE—OERAA 1 =X
LDHEE TE R VEMWIRBRRE RS . MEHDRO SN ARG LTS 25,
A a5 3 R E NRER CIIMER CEX VMERATH U | EiBRic L MR
Do

(9) Zx==btuaFAt
- T T URRERIC OV TR, RBVENREGE RO FERRRE O e+
BRENADPELNTWD 72, FABRE NRRER 2 5206 L 720,
SPLT 2 Ru T URRERIC oW TR, RRERE RS R M OV — DR A 1 = X
ISHETE FTRE 7R B RBRAS R & AERDRBO DT T R G b T
D, R PR 2 S L 7RV,

(10) 7=/ 7\ )vEH—)b

DY A = K AR T A BB T O AR AT S B = X
b v S AR E T IEHLT o 1 0 o SRR S e 100 SR PR &
EiL. EHHOEMTHSIEHRT 5.

LT A b RS RIS O, BB YRR S OHE— IR A T = X 4
PHERE T & R OTIIRBEE R B . B AR B R BTV B,
BRI PR A R L7200,

S I PR ESINE 7iaa PN L T UNS g S S i
He ST, RBRE N T 5.

CHE DY A = K B T A BB T B RURIR A L LR 28
ST, RUE PRI TS,

DI A ) = K AR T A2 BRI L O RO ATRE 0 B 1 P
BRI L SRR AV S 7220, SRR N RIR & ST 5

(11) ~v7)vFnaFt s ¥ g
« TR R aF URRERIZ W TR, BREBE R R LK O —OEHA A 1= X AR
HETE ATRE 2R BN BRAE S & L TEFADSERO SN AN E LN TV D720, iR
BNRBRE TN L\, 7l B—OEH A 1 = X ADRHEE T & W B R
BB A M a P U BRERAKROHT v Fa X UEEARRD SN T-aANES
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TV 5,

cH—DIEM A T = X LHHEE TE 2 WEWRABRRE R P A b a7 URRIE £
X7 Raer URRERI R S o MBRERNRABR L, &5 b DfE
MTHL0EMWBT D,

T Ra URRERNC W TR, BRI RS R K OV RO AR R0 &
TERRRO BN R P RO TN D T2, FRERE R 2 i L 722 uy,

s LRI AR L& UARIERNZ DWW T, RBRE NRBGER M OB —DEA A I =X
LDHEE T E 2 WEMRBREE R 5. BRSO DT F B BE 5TV S 23,
A RSN 9 % RABRE PRRER TIIAERE TE RUWMEITH 0 | AEWRERIZ X0 #ERd3
%o

2. K1KOE2OEROIRIL L L7oiE
(1) ARy L
O =& haby AREH KOYI= R ka7 ARER

1) Klotz 5(199MZ L > T, HANRYLITHONWT, B A AHNE MCF7 2 AV - L iR— & —
T v (- FEBICE b= R s a S U FRISENERS A T D L AR — 4 — R n EA
Mz W e s 7 2 7 —BRBFHD PG SN TWD, ZORERE LT, DY
0.1uM(=20pg/L) D IZB W T LY 7 = F—P OB AZFHLEL . 0.1pME20pg/D D EEZ B0
T 17T A T VA1 0.5nMIZ L By 7 =T —B DR BIEIE Lz,

% 7=, Ishikawa &= IS AMIIE 2 V2 LIR—42 —7 w2 A 1238V T, 0.1pM(=20pg/L)
DEEIZBNT 1T AT VA= InM IZE DNV 7 2T —FPDORBEEHE LD,
0.1pM(=20pg/L) DL BN TIL YT =5 —E DRBATHFE Lo T,

F72, AARYILZHONT, b FEB ML MCF7 = & k 047 L2 R~ FE A BRE R Y
MRS Tn5D, ZTOREEE LT, AU WE, 1, 10pM(=201, 2,012pg/LD#EEIZ BT
176 = A b7 U4 —/L 0.5nM OZ FIEFES ZLEL 72,

2) Blair 5(20000i2 L > T, BANRYZHONT, SD T v hEHIT 2 k047 L5 A A~D
EAERBRABT SN TS, ZTOMELE LT, 2N T, 1~1,0000ME201~
201,228ng/DDIREIZBNT 17T A b7 U4 —L InM OZFEREESITR L ICs 27~ X732
o T,

@ W7 v Ru 7 H-HEH
1) Schein 519792 K-> T, HIL Y JUUZDON T, Swiss Webster ~ 7 ZFISIRAIEA T > R
7R OFE G BRI R S Q0 B, ZORER L LT, #3001, 0.1, 1,
10pM(E=02, 20, 201, 2012ug/DDPEEIZIBNT b b REF & h 27 1y InM OS24 A
BN X U ICso 7R X7 o T2,

@  HOR AT B E R R ORI VE CARTER
1) Sun 5(2008)i2 k- T, HANRYUTHONT, b M AN HepG2 % AV 2L AR— & —
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7 A (U H o REEESER ISR A VB 2R/ BISE MRS 2 BT 5 L A— 2 —BE 74
AMIfZ T2V 7 = T —BRBERR P T ST WD, ZORERE LT, AU,
ICs0 i 84pM(=16,903pg/DDOE BN TC R Y I — KA =2 nMIC L By 7= TF7—8D
FRBAMEEL2, 10, 50, 100pM(=2,012, 10,061, 20,123ng/L)DIEEIZB WAL YT =7
— B ORBLEFHFEL 2ol

@ AreE
1) Hanazato & Dodson(1995)IC L~ T, "V L 5, 10pg/L It 24 ReRIATES 706 94
F T BEBRGEEST) SN2 Vv 2 (Daphnia pulex)~DEHEPRFII TN D, D
fEd & LT, bpug/L LA Lo IE< S X CREMEIRIC 39 5 £ TORE HELDIELE, WIEFEINZ d51F
2 JRE DA, e DR ROARAE, FRME AR e dEE DRI T8 b7z,
Fiz, IANYIL B 10pg/LIHHE 24 FERRIAH 57 5 9 5 F TIE < BRI FIER S S
7= 2 Vv a(Daphnia pulex) ~D¥EDR Bt SV CQ0 D, FORER & LT, 10ug/L DiE X T
il 3R R EEDARAE D358 80 & U7z,
TR SNAIEF AT =R I i AVE U BEEH
2) Lillie(1973)Z Lo T, #1230 )L 250, 500ppm(EH D)2 32 M v & 36 I [HRAT £
S A7 White Leghorn =V R ~OFEDRKEF SN TS, ZORERE LT, 250ppm Lk
OIE < BRECTHEEOIKE, 500ppm (X < FEHET 4 Hln (7B (R E OIRAE (R BIE) 23588 Bl
7oAy, HfpERER, DNE &, UNeE, OB E, SRR, SORBINOR bR, IR SMBLEH I
TR BITGRO L NR o T2,
R SNDIEH A=A =2 va P URRER, i X b ey AREA

® A
1) Shtenberg & Rybakova (19682 L > T, B /ANY L 7, 14, T0mg/kg/day % 1 4F[E Q%
B SN HET » MO BB ST D, ZORER L LT, Tmgkg/day PL EDIE< #&#E
TR EEMEDOINE, 14mgkg/day UL EOIXS@EHETHREOKME, mMikHh7EFra )z
7 7 —BIGMEOIEAE, FER O BEHIC X 20 E OREAE, 7T0mgkg/day DIX< BEHET R
ik D X 9 FREY IAAIERE DIKAED FRD BTz,
IR ENDIER A =X b P17 > R UARER

® AR A

1) Pant 519962 K-> T, A8Y L 25 50, 100mgkg/day %z 60 H EIGE 5 ) OG-S
AT BEE Druckery 7 v h~OEED G STV 5, ZO#EF & LT, 50mgkg/day LA ED
< BRECHEENE - ROMME, R AT FRORME, PR F-ROEER D i,

F 7=, BNY L 25, 50, 100mglkg/day %2 60 HHGHE 5 H)RH 5 S 7-$h# Druckery
T v MORERBR SN TWD, ZOREHEE LT, 50mgkg/day LA _LEOIE < SERECHEENR 1
TOKAE, HEHE A TR AR ORE, TR0 B0 b,

R INAIEA A =X A =& ba F U BER, U7 v K el UARER
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2) Pant 5(1995I2 L - T, #0050, 100mgkg/day %2 90 HEGE 5 B D& 5-& -
FREVEE Wistar 7 v RO ENRET STV 5, ZORERE LT, 50mgkg/day PL EDIX < #&
FECIEENRE - ROME, R LAE RO, TR FRoE, BEhZ 77— e R
n T —BIEEOGEE, Ry - S IV T RAART T —BIEMEO & E,
100mg/kg/day DX < BRFCTHERF 7 Vo —R-6 U VT & KuarH—BIEEOEE, g
JLE =Tk Fa s —BIEEORE, (REORENFED b,

R ESNAIE A =R L =& ba FURER, U7 v K a st UARER

D PR

1) Meeker 5 (2002 L > T, HARYIZHONWT, KEAR A i Massachusetts General
Hospital (2T 20004F 1 H 7> 5 20034 4 A () CAREIEZ W Z shiu 7= £ o B g (B 14 272
ZV)~DFZEDPRFIS N TN D, ZORERE LT, KT 177 F— (I AN U LSRR )
REDOT AT 4 7 BRGNS W T, IR (p=0.0D) & U THEERE(p=0.01)
EAZADFBRIR =000 & ROVEIR E =L EDASR O B AL, 1-F 7 b= (I N U V55
W HE 2R B DL A B RT3 AT (S AL N 38U THE TR BN 2R (p=0.03) & UE 1 1E
(p=0.02) & ICADFIREAGE D B 7=,

R INADEH A=A L =X e F U RERH. U7 v Relr AAREH
2) Meeker 5(2006b)IC Lo T, B AR Y JZDOWT, KER A k 1 Massachusetts General
Hospital (2T 20004E 1 H 7> 5 20034 4 H (ZhF CAREIEZ W st 7= & Moo BitdE (5 7 268
ZVNDEEPRFT SN TN D, ZORERE LT, R 177 8 — (I N U VSRR )
IRIE O ZEBHIE BlT AT AL DI B W THIE 7 A N A7 1 R LI A0 FHEIdH ER]
J £R £5-24.31, 95%(EHHX[#]-43.3~-5.21)23780 b7z,

R INAEH A=A L s =X ha F U RER. U7 v R el AREH

23 CHk
Blair RM, Fang H, Branham WS, Hass BS, Dial SL, Moland CL, Tong W, ShiL, Perkins R and
Sheehan DM (2000) The estrogen receptor relative binding affinities of 188 natural and
xenochemicals: Structural diversity of ligands. Toxicological Sciences, 54 (1), 138-153. (DAL HD
EH DXy 2EDFEF Zmd, UUFRT, )

Hanazato T and Dodson SI(1995) Synergistic effects oflow oxygen concentration, predator
kairomone,and a pesticide on the cladoceran Daphnia pulex. Limnology and Oceanography, 40
(4),700-709. (® 1)

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

60 (17), 1467-1475. (D1))

Lillie RJ (1973) Studies on the reproductive performance and progeny performance of caged White
Leghornsfed malathion and carbaryl. Poultry Science, 52 (1), 266-272. (©)2))

Meeker JD, Ryan L, Barr DB, Herrick RF, Bennett DH, Bravo R and HauserR (2004) The
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relationship of urinary metabolites of carbaryl/naphthalene and chlorpyrifos with human semen
quality. Environmental Health Perspectives, 112 (17), 1665-1670. ((D1))

Meeker JD, Ryan L, Barr DB and Hauser R (2006) Exposure to nonpersistent insecticides and male
reproductive hormones. Epidemiology, 17 (1), 61-68. (D2))

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 (5), 421-425. (©)2))

Pant N, Shankar R and Srivastava SP (1996) Spermatotoxic effects of carbarylin rats. Human and
Experimental Toxicology, 15 (9), 736-738. (©)1))

Schein LG, Donovan MP, Thomas JA and Felice PR (1979) Effects of pesticides on
3 H-dihydrotestosterone binding to cytosol proteins from various tissues ofthe mouse. Journal of
Environmental Pathology and Toxicology, 3 (1-2),461-470. (1))

Shtenberg Al and Rybakova MN (1968) Effect of carbaryl on the neuroendocrine system ofrats.
Food and Cosmetics Toxicology, 6 (4), 461-467. (®1))

Sun H, Shen OX, Xu XL, Song L and Wang XR (2008) Carbaryl, 1-naphthol and 2-naphthol inhibit
the beta-1 thyroid hormone receptor-mediated transcription in vitro. Toxicology, 249 (2-3),

238-242.(®1))

(2) INKRT7T

O e

1) Pant 519992 K-> T, BAARTZ 0.1, 0.2, 0.4, 0.8mgkg/day % 60 HFGH 5 H)E
A5 SN Druckrey 7 v F~OEZENKRFTINTWD, TORERE LT,
0.2mg/kg/day LA EDIE < BERE TR LIRHHRET-HOARME, R AR EIh R 7R RME, K
B RS TR R O i, K _EARHES B OVRESel B ORI, FEFE ek B OVRET BB A,
FEARI 17 SRt e K OVRE et B B OB, 6 [ it et S OVFE P B B IR AIE, #2771 2 —Z-6-P
F b R rh—BEEoE, BHEF Y LE b—1T e Ru A —BiEoEE, BT -7
NE I T UANTF X —BIERO EE, BERPARE T M 7 — B iEE O & i,
0.4mg/kg/day LA LD X< SR TR XE E0OMKENE O b ik,

R SNDIER AN =R L s =2 v ZUARER. BT v Ky VAR EH

2) Pant 5199 L - T, HARTZTF 2 02, 0.4mgkg/day % HPE A2 SEERLH £ T 21 B
% 0 85 STz Druckrey 7 k0> 90 HEHHTFEW) ~DOFEPRFIENT NS, TOREFRE
LT, 04mgkg/day DIE< FEHE TR EARRIE TR OME, R AR EENE 138 DR 4H,
K RIS TRATERO EE, B L e h—AF b Fa s —BIEMEORE, ST
T b Karr—8EWNy-ZZ I )V kT ARTF Z—PIEMNO BE NGB Sz,

IR EZNDIEA AT =X L =X ba ZFURERL Pl A b a7l URREA

2 EEIN
Pant N, Prasad AK, Srivastava SC, Shankar R and Srivastava SP (1995) Effect of oral
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administration of carbofuran on male reproductive system ofrat. Human and Experimental
Toxicology, 14 (11), 889-894.(D1))

Pant N, Shankar R and Srivastava SP (1997) In uteroand lactational exposure of carbofuran to
rats: Effect on testes and sperm. Human and Experimental Toxicology, 16 (5), 267-272.(D2))

(3) ¥ 7FYv
O =R baFURREM

1) Tran 519962 L»> T, 1TF= AN TV A= o2aMELFF DO TFH oW C, & b=
A~ al R A WA ERR DRI S LTV, ZORERE LT, &7 Y 13, 10,
100nM(=2,407, 24,070pg/L)DIEEEIZB W THEE ZFHE L 7=,

F72, 178 A T U4 —L 05nM H1E FDO 72 0207, 0.414, 2.075. 10uM(=50,
100, 499, 2,407pg/IIZ 12 BRFIE <8R LTEBERHC K A L AR— 4 — 7 v &4 (F vt —X fHkIC
b FT R ha U RIRINEMES A AT H L AR —2 —B RN W BT R
Z—PREFFE)DRFTINTND, ZTOFREREL T, 7Y U3, 0.414pME100pg/DLL 1
DEFEIZBNT FH T2 b F—POREFELLEL -,

23 R
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
concentrationin yeast. Biochemical and Biophysical Research Communications, 227 (1),
140-146.(D1))

(4) vormyr
O =R bad UHREA
1) Vinggaard 5(1999iC X > T, ¥7 1> 0.001, 0.1, 1. 10nM(=023, 23, 233, 2,331ng/L)
IZ9HMNIES B L 72t hELASAHIE MCF-712 X it 5iEsk B (E-Screen 7 v £ A )0 MR &h
TW5, ZORERLE LT, Yua il Miahmsz FHE Lo 7o,

@ Pz A ha S UBHER
1) Orton » (200912 k- T, 17— A +Z7 V4 —/ 0.25nM HfF FDOY o 0008~
15.6uM(=1.9~ 3,636pg/IIZ 3~6 HRNIZ BLIZBERHC LD ViR —4% —7 vt A (Fue—XHE
izt bR b S U RIRISEES AT D LR — 2 s R A W 65T
N A —BRBEFF PR ST 5D, ZTOfERE LT, YUrrid, 0.98~31.3uM(E=228~
7,296ng/L) DIEFEZIBNT BH T 7 b2 F—¥ O BFHEAE HE Lz,

@ 7 v KU rREM

1) Orton H(200)IZ k> T, A FAT Y 2.5nM HAEFDO U7 1 0.008~15.6pM(=1.9
~3,636pg/IIZ 3~6 HEIE BLIBRHZ LA L AR—X—T v A (Fne—XfEkice b7
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¥ R al U RGBS 2T D L R— = n EARR A W BT v —E
FHFL P ENT VWD, FOREL LT, YUl 15.6~31.3uM(=3,636~7,296ng/1)
DEFEIZBNT FH T2 b A—BORBFEZLEL -,

F72, Yvnr 625, 62.5uME1,457, 14,569ng/IN 20 BERIELS L7127 7V Y A=
JVIRREREA~ DR T ST D, ZOREFRE LT, 62.5nME14,569ug/DOIREIZ 30T
b MEEMET T R b EURBET A b AT o BEAR R O, b MRS R b el
PME HEIRER DRSS TR BT,

@ Pt H RIS VE AR
1) Vanden Berg 5(199DIC L > T, ¥ AlonWT, YA 1 3 2 K2 V- i S BHE
FREROHERRY A 1 %2 20 IC50ff 0.04pM 23 T & 2 JREE DAF R A 1 o AL ) A e
ENTNWD, TORERL LT, Yvriid, 100uME23,310pg/L)DEE ICHB T bl a4 [HE
L7gnolz,

® iR
1) Fernandes » (2002 L~ T, ¥ v 125, 250mgkg/day %2 30 H [EifR 045 U 7= ik 2k
Wistar 7 v b~OREP R STV D, £ OfESRE LT, 125mgkg/day LA EO X< #ERECTHF
gt ek Mo OFE B D BAE AR D BTz, Lo Ly REE, K Bu et M OFE e B, RS A
R OV B ARG et M OV o B | MRS S ot S VR Sk B o, Rl 7l o S MR kP B o,
B oot S OB B, AT 2 b A7 v U REE REER RS 7 B PR AR, IR ARG
FH BEES RO RE S AR TR 148 ARG AR S iR, BHER A OO B B
R - R | PR TN RBR (W IEl~ & o MRS, FEHE TSR, WIS 222 £ T off AR,
FIEISFRETEE, RIRISPRE R OFRAIERE, YIRS OfF ABIEL, SRS EEBOIITREE DGR b
o,
IRIB ENDIE AT =X A L7 > Kar UARER

27 SCHR

Fernandes GS, ArenaAC, Fernandez CD, Mercadante A, Barbisan LF and Kempinas WG (2007)
Reproductive effects in male rats exposed to diuron. Reproductive Toxicology, 23 (1), 106-112.(®

1)

Orton F, Lutz I, Kloas W and Routledge EJ (2009) Endocrine disrupting effects of herbicides and

pentachlorophenol: /n vitro and in vivo evidence. Environmental Science and Technology, 15, 43
(6),2144-2150.(@1), ®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 hormonelevels in vivo. Archivesof
toxicology, 65 (1), 15-19.(D1))

Vinggaard AM, Breinholt V and Larsen JC (1999) Screening of selected pesticides for oestrogen
receptor activation in vitro. Food Additivesand Contaminants, 116 (12), 533-542.(1D1))
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(5) Y7 uaLARR

O =R bbb UHREA

1) Andersen ©(2002)iZ L~ T, ¥ 7 B/LARA 0.01~50uM(E=2.2~11,049ng/DIZ 6 H X< %
L7z & M AUHINE MCF-7 12 X % Mllflasgii i (E-Screen 7 2 A )3 MEt STV 5, E OfE
Bl LT, U7 mbRR L, AIEEEE 25558 L 7eh o7,

F72. U7 LR A 0.01~50uM(E=2.2~11,049pg/I)IC 24 BEIES & Lz v LS Akl

MCF-7 IZ XD VAR —4—7 vt A (It —4ERIt b= X s 17U 2 RISE VRS 2
T 5 UR—% — @B A E VLY 7 = T—BREF RN ST 5, TORE R
L LT, PIZaVRRT, VT 2T —YORBAETHFE Lo T,

@ 7 v RaZ AR EH
1) Andersen (20012 k> T, ¥ 27\ /LR A 0.01~50nM(=2.2~ 11,049pg/IIT 24 BREIE<
BLIF v A =— AN LA Z—PIEME CHO-KIIC L 5 L R—% —7 v A (e =— ZFEIC
t h7 v Rua TS SRISEMRSN 2 AT 5 LR — ¥ —8Ba 8 ANMEE AWy 7 = 79—
PREGHE) DA SN TS, ZTOREL LT, Y7 ubRR L V7 =7 —BDOREAEZH
B o,

@ 7 v R kRkEH

1) Andersen 5Q002IZE~>T, AF/ LRy 0.InM HEFETFOY 7 mLRA 0.01~
50pME22~ 11,049ng/INC 24 IS R L 72F v A =— AN LA X —PEA L CHO-KI 12 X
HVUR—F—T oA (Tae—FERICE 8TV Na P USRNSSR HT 5 LR —#
—EEFEAMEE HWoL s 7 = 7 —BRBFFH PR ST D, FORERE LT, V7
B L AR A, 20pM(=4,420ng/ DR E TS 7 = 7 —BDORELAZHE L 7=,

2) Xu 5200912k ~> T, ba¥t KT ARATE Y InM HFEFOY 7 a/LARA 01, 1,
10pME=22, 221, 2,210pg/INC 24 BERNE<S L 727 7V Z 2 R U YL EHEMIE CV-1 itk b L
N—F—T7 A (Fae—FEkice N7 Ra U S RS EEEY 2 BT DL AR —X —iE
BTSN AW 877 7 b F —BRBGHFL AR ST b, ZO/RRELT, V7
BVRAL, BT =B ORBERE Lo T,

@ eV AT A

1) Okamura ©5(2005)I2 L~ C, ¥7 v/LRR 1, 2, 4mghkg/day % 9 i el 6 H)RE T
5 L7z 10 Bk Wistar 7 > M~OFEDN B ST b, ZOHEFR E LT, Imgkg/day LA
O FERECMAEF 2V o =X 7T —BIEHOIKE, 1. 4mgkg/day DIE< 5ZEE TR K
B HS T OB TROME, 2mgkg/day UL EOIEL BRECRMERF = Y o277 —BiEE
DIEAE, dmglkg/day DIX< GEHET, (KEOIRAAE, ARG B OME, FEE A EE O
fil, 72 KESEFE B O I, 72 FNIR I B RO B RO B2 28, fEh 7 2 AT o LR
FEZ IR D LR T,
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R SNDIEA AN =X L 22 ba FURRERL U7 > R a7 UARER

23 Sk
Andersen HR, Vinggaard AM, Rasmussen TH, Gjermandsen IM and Bonefeld-Jorgensen EC (2002)
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activity in vitro. Toxicology and Applied Pharmacology, 179 (1), 1-12.(D1), @1), ®1))

Okamura A, Kamijima M, Shibata E, Ohtani K, Takagi K, Ueyama J, Watanabe Y, Omura M, Wang
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toxicity of dichlorvos in Wistar rats. Toxicology, 213 (1-2), 129-137.(D1))

Xu LC, Liu L, Ren XM, Zhang MR, Cong N, Xu AQ and Shao JH (2008) Evaluation of androgen
receptor transcriptional activities of some pesticides in vitro. Toxicology, 243 (1-2) 59-65.(3)2))

(6) YZuonroEAH
O AjE e
1) Christian 5 (20022 Lk » T, ¥ 7mu7 mE A& 50, 150, 450ppm(4.1~12.6, 11.6~
40.2, 29.5~109.0mgkg/day |ZFH2) % 2ZH 70 HATANS A0 106~ 118 H 1% £ CTHUK& S &h
7o M SD 7 v b ~OEENHRFIS I TND, TOREFEE LT, 50, 150ppm O£ GHE TR EW)
DK THINEE FED KA, 150ppm LA o4& 5 T AR ED JERE 1 B OFBAE, AT RED B RSy
HiE H OFELE, 450ppm O F GHECRIEM) OIREOME, REYO fdtH I &0 mifE, HdE <
BOEAE, 7 BlgA KO R O, AR E RO FE, 21 HEHTE O RE O
il et e OFExS BB O AE, et B E oA, Moot B8 OIRAEA D DTz,
F7o. ZOBEW S HEROBEALSL, FIC 64 B RG-S - FERE SD F > Mysh
M~DOEEBEPRET ST D, ZORERE LT, 50ppm UL O GHECREM B OREBLE T
DOFTERBOIBE, 4 Aiis Fofi AT OAEFROIRAE, 50ppm O GHE CHEFENO FEZEHHE T
FHE O, 150ppm BL_EDOF 5 FETHE B O O AR ., MEFEN 0D 7251 B o H oD I
it Jiskfioet BB (A, 450ppm $¢-5-FECIRE(F B 0O /c Ak BLAE 8 oD il RS 3%t & OE %
EEOBME, AR EREOSE, M EW) OREOIME, i & OFET E O, T E)
W) D 12 A5 Nigehtt o EE BeoD B 2R D B Tz,
RSN DERA =0 = A ba FURRERL LA b FURRIERL 7 v R u s ARfE
A, L7y Fa 7o BHER

23 Sk
Christian MS, York RG, Hoberman AM, Fisher LC and Brown WR (2002) Oral (drinking water)
two-generationreproductive toxicity study of bromodichloromethane (BDCM) in rats.
International Journal of Toxicology, 21 (2), 115-146.(1D1))

(7)) BATY v
O =R haZ AREH
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1) Manabe 5(2000I2 L > T, ZAT 2/ AZONT, T b FEERAF MtT/Se % Hu
TGRS R S T %, TORER E LT, ¥4 7Y/ i3, RECy [EA7T8=2 7
DAL 1000pM A3 FIEHED 10% A8 35 T 407 9 D9 TuM(=30m g/D D #1250
T B AR L 7,

2) Kojima 520092k~ T, XA TV ATHNT, b MR AN BGL 2 v 7= L Ri—
=T A (FrE—FHERICE hT R b as USRS EERS EA T D L AR— 2 — s T
HAMNZ NIV o7 =7 —ERBEFEMRE ST D, ZORERE LT, XA TV
1Z. RECof 460pM(=140mg/L)D IR IZB VTN Y 7 = T— PO AFHE L7,

© FEEE

1) Spyker & Avery(197DIZ L~ T, XA 7Y /2 018, 90mgkg/day %5 k5H 25 HiE R &
TR A G-I 7z Hybrid ~ U A~OEPRFI STV D, ZOREE LT, 0.18mgkg/day
PLEO T @1 CHERM M o EW o REEIN&EO(KfE,. 60 HEMTEI® @ rod cling
endurance FUERIZ F517 DITENIRFEIOKAE, 70 B ks {rEI#® inclined place BRI I51T 5% Tifif
DA EDIKE, 0.18mg/kg/day DI < FEHETFIEEF RO KE, K TR DITEIR OELE, [N
H & OV By BiER OFRSE, 9.0mg/kg/day DIE< @BHFT 1. 2, 3 Wil EM AR OIRfE, 100 H
fi 7 B D Lashley I 2k BEEER 1235 1T 2 T3 OB FEO BT,

R SNOERA D= AL s 2 b FURRERL, Hlm X b FURRERL, 7 v Fa s URkME
M. Bi7y Fa 7 U kRER

@ A
1) Swan 5(2003)2 k- T, AT ¥/ AW T, KE Missouri /I Columbia il T 1999
B 2001 AR I TIRARAS WR MRS SAVIZAEIRO BB (202 44 | AFFIBEBIIE 25 44 IR 25
)~DFEEDRRRR ST D, TORERE LT, KT ERIRECII R L oz T
R ZAT 27 AREWIRE DE B TR BT,

Fo. XA TV ATHONT, K[E Minnesota M Minneapolis 17(2 T 1999 7> 5 2001 4C
BEHR DSR2 RS S AT it OBLARE (215 44 1. K FIBUEBIRE 944 . XIRREE 27 £)~ D 580
RS T 5, EORERE LT, K FIRBEGIHEC I3 I & O HZICI W TR A T )
R B & BN SRR O D IR Do T2,

RESNDE A=A L0 =2 ba FURRERL BU7 v R e s ARER
2) Swan(2000)iZ k> T, XA 7T ¥/ AZONWT, KEH Missouri M Columbia miiZ T 1999 7>
5 2001 4RI ATHIR DSOHRMERS S AU ita OBLRA Q1~ 24 7% A AT LD 5 BAFF D SEFIRFE 25
4. RHRREE 25 )~ D EPRFI STV D, ZORERE LT, BB ERIRECIT IREE L O
B IZIBWTIRFZ A T 2 7 AR DD 58 BTz,
R SNDIEH AT =0 =2 va U RRERL U7 > K e s ARER

23 Sk
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Spyker JM and Avery DL (1977) Neurobehavioral effects of prenatal exposure to the
organophosphate Diazinon in mice. Journal of Toxicology and Environmental Health, 3 (5-6),
989-1002.(21))

Swan SH (2006) Semen quality in fertile US men in relation to geographical area and pesticide
exposure. International Journal of Andrology, 29 (1), 62-68.(3)2))

Swan SH, Kruse RL, Liu E Barr DB, Drobnis EZ, Redmon JB, Wang C, Brazil C and Overstreet JW
(2003) Semen quality in relation to biomarkers of pesticide exposure. Study for Future Families

Research Group. Environmental Health Perspectives, 111 (12), 1478-1484.(31))

(8) Z7==hFrA
O =R baFURREA
1) Olsen 52002 E»>T, Z==FrAIZONWT, b FLAAKINL MCF-7 % FIV 7= A0 s
SHERER (E-Screen) R FTS LTV D, ZTORERE LT, 7= = b 2 100uME25mg/L) O
FEIZBWT 178 A b7 VAL 30pM 12 & DA biA 4 BHE LT,

@ 7 v kel U eRER

1) Meyer 5(20002 L > T, 7 == FA > 50pME13mg/IIC 48 BiIE<#& L= 7 » ME T
FafEAIE PC-12 ~DZFEN i STV b, ZORERE LT, 7Tv Na U S ks iEom
£, F b7 m— 2 P450(CYP3A2)FE HE DOEEAZRD HiTz,

2) Gehhaus 5(200MDIZ &> T, 7==hFA 2 10, 100pM(=2.5, 25mg/I)NT 24~ 48 FEfE1IE<
# Lo~ U AN Al 117 ~DFEPHRFI SN T\WD, TORRELT, 7o Rel o5
RO mRNA FEHEOEE, F 7 1 —24 P450(CYP3A11)7> mRNA 3¢ B OF EA TR Hi
7=

@ HiH RIS LE AR

1) Fleckman 5(198DIZ L > T, 7= =FA > 20, 80, 200, 400pME=5.0, 20, 50, 101mg/L)
2 1 FEIE<EE L7e 7y M N EARRBERSS A~ OREN R STV 5, ZOREFEE LT,
ICs0 il 10pME=2.5mg/DDYREET A U 7 A A L8N E B IBIEA V- 253 Wei OIRAFE, ICs0
i 200pM(E=50mg/L) D JEEE CHEURMRAITY AL E LA A VR L3 FERpR i I s L o 45 Wb
2 O EMENFED bivTz,

2) Lim 519962 L»> T, Z==hFA > 25 50, 100, 2000M(=6.3, 13, 25, 50mg/L)iZ 1
RFIE< B L7 7 v b FTERAREEEZ MR~ ERRF I T0D, ZOREE L T,
50uM(=13mg/L)LL EDIXFZXT MU I— R¥ A o =2 B0 IABRORER RO H i,
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3) Davis 5(1986)IZ L ~>T, 7 == kA2 50, 100, 150, 200uM(=13, 25, 38, 50mg/I)IZ
6 REFIX< BE L7727 v b FRIRFEES SR A~ORERRFT SN TV, TOREL LT,
50nME13mg/L)LL EOIE K X CHREIRET 0T 7 F W BOKE, FERIRRRE & VT ik

HAR VBV FEMET 1T 7T W ORMEN D Hiviz,

F72. 7= bFA2 50, 150pM(E13, 38mg/DIC 18 BFfEIE BEL 727 v b FIEKRATIER %
R ~DO RSN TND, TOFEE L LT, 50dME13mg/DEL EDiE < f8 X CHE IR RE
7'a 77 FUwEOIKE, mRNA FEEOIKE, FUR BTSSR VE AR VE VRS
£ R VB mRNA FBEEORIEDFE O BV,

4) Franklyn 519852 k> T, 7 == hA > 50, 100, 150, 200pM(=13, 25. 38, 50mg/L)
2 6 BRI <& Lz 7 v N N EAAEES M~ OB ST b, ZORE & LT,
50pM(—13mg/L)uJ:0> 1 < 78 KT HRR RN AR L L Jif AR Ve L HR I s L

57 W B DARAEDS ZR BT,

F72, 7= kA 50, 100, 150, 200uM(=13, 25, 38, 50mg/L)Z 1 BEiIE<FTE L=
> %Fﬁﬁﬁ%ﬁﬁflﬂﬂ@f\@ﬂﬂiﬂbi‘*ﬁ%é NCTW5, ToOfEFRE LT, 50uM=13mg/L)LL LD

FX TP A~D N 93— A v = B AL RO EN RO B Tz,

@ TR

1) Tamura 5 (200012 k- T, PHNFFEEER6 Al 7~ HEETF R bo B FE)%
52 If[EIfRIC 7 = = h A > 70, 140mg/kg/day % HilalfE e 5 < 71 Wistar Imamichi 7 >
~DOEEPRFIS N TN D, ZORERE LT, T0mgkg/day DI < Z27EC My HOR B 451
EPRE OB E, 140mglkg/day O1E< BRETIIMIEY B A K 7V A4A— VO EME, IiE+HA &
E IR OmE, e R OGS, IR EEOINE, PEFROE, PEPEOIRE,
5 1 BRI AR VE AR EEDOARAE, TGP IRE R A L& L IREE OIRAED ZR8 BTz,

7o, PEUNFRELE26 Blslc Y BT R e B R TR EFIFHC 7 == h A &
140mg/kg/day % HIAIEFER: 5 X 7 Wistar Imamichi 7 » s ~OEE BRI N TND, £

DFERE LT, FEHEEDRMENFED BT,

IR SNDIEH AT =X L i A b uar UEREH

® HUIR s
1) de Sandro 5(199DIZ L~ T, 7 == b1 25, 100mgkg/day % 7 HREREH &5 S /-l
SD 7 v OB ET ST D, ZORERE LT, MyEH 1 o o U RE OIKE, FE
57 A A —BIEE O, Bl&+ 57 A A —BIEHO S8 b iz,

F7o. 7 == A 100mgkg/day % 14 A kA 5 SHL2iE SD 7 v M~ at &
NTW5, ZOREFE LT, Iflgt EROD(= X+ LY LT 4 07 =F 7 —8) HiEED &
€. FFl&+ PROD(S> R Ly L7 4 -0-F=F 7 —8) Wikt &, Flgd
UDPGT(UDP Z' /v 2711 )3 )v k50 AT =5 —R)HIEMEOEEA 20 S,

IR XNDIEF A D =X & GTHRIR AV RREA
2) Schrdder-van der Elst 5(1996)I1Z > T, 7= = kA > 50mg/kg/day % 3 I [FEEEK 5 <
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UT= RS Wistar 7~ hA~OEERRHR ST D, TOREE LT, MR RA nx v
TR EE OIRAR, I PR A v 23 AREDORE, MG Y 33— R 1 = B DR,
Jibd o BR s LT B EESR (ID- 1T, MENETEOARAE, 4o FRARR 1T o B 3 (o-GPD)E
PO e, s HRIR AL o B R (T4 UGT, T8-UGTL, aGPD., MENEED G A3
b T,
R XNDVER A S =K & HiE ORI LVE U ARE R
3) Theodoropoulos (19802 o> T, 7= =hA > 50mgkg/day % 7 HHIIEERE Z7-Hk
B SD 7 v hA~OEEN G SN TV 5, T OfE L LT, s TR Y1 126 3 0 R OIRARE,
3G R A 7 % UAREOARE, MIEHHR Y 53— R A v = JREE OIRE, fyE s
U g — YA v = R EEOKE, FRRIREA Ve A VR SR8 1 R R A v
T UIREDIKENTD b,
F 72, HRIRREHAUEIC 7 = = b £ > 50mg/kg/day % 7 H [EER S S 7o @vd SD &
v MADOFEPNRFT SN TS, T OFERE LT, Mg FHRIRA ARV E R OKE, T
{4 v BRI AR L8 L R DIRAEANFED BTz,
IR SNDVER A =X & HTHRR AL B E

2 & SCHR
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Endocrinology, 109 (3), 359-364.(33))
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(9) Zx==bruaFt
O 7 v RaF  AkERH LT v Ral UARER

1) Jolly H5(200)C K-> T, 7==haF A NIoNT, M ~ IBEIIC T 5 2 B 3%
BFHENRFSN 0D, ZOELE LT, 7== haF 4%, 0000001, 0.0001, 0.01,
1pM(=0.00028, 0.028, 2.8, 27Tug/DDIEEICIHNT bt RuT A h A7 12 10nM 2 X
DA X DORBIEHE L,

2) Tamura 5(200DIZ k> T, 7 == b FA4 1250 T, b MFRAMIE HepG2 % v 7=
VIR—2 =T v (FrE—4Ekict N7y Rl U SREEES 2635 L R— 42—
BIE FEAHREZRH W AY 7 27— RAFBE PRI TWS, TOMEELT, 7=
e FF it 0.1pMERBPg/LDEEICE N TAY 7 27— P ORBELZHE L, K
0.0218uME6.0pg/LDOFEIZBNTha-v B KeT7 A h A7 12 100nMIZ L5V 7 =5 —8
DR BLEFE LT,

© AR
1) Jolly (20002 k> T, 7 == huFA4r 5 10, 25, 60, 120, 240ug/L |z 21 HFIEL
#TGBar e Fa7 A MAT vy bug/l % [REREL §8) S - k1 b = (Gasterosteus
aculeatud ~DFEPRFT SN TN D, ZORELE LT, 10pg/L LI EOIXFER TAEF Vi
JE (R E ) DARAED FE BTz,
TR KNAER AN =R A 517 v Ka s AEER

1) Turner 52002\ k> T, 7 ==k F4 5 10, 15, 20, 25mgkg/day % ik 12 H B
25 10 H R NG ENTHET » F ~OEPRFIS N TV D, ZO8ER & L T, 20mg/kg/day
PLEDIE < FERETIE 12~21 H B REWO AR OIKfE, 20mgkg/day DI1L< & T 100
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H e B ORI A R ORI E,. 25mglkg/day DI FHE CRIEAFEB AT OE, #
AT AEAF RO, 1 B SR TEh 0 AL A58 2% E BR B (R AT E AR E) OIE, 13 B #kE T
D FLHRED BAE AT BT,
TR KNAER AN =R A 517 v Ra s U AEER
2) Tamura 5002 L»> T, 7==hraF 4> 15, 30mgkg/day % 7@ m)5 7 H L O#%
B S RuERE SD 7 v @B ECRESH . 7 = = T AU RARE LRRICT X P AT R
7 a A — b 5Onghrat/day % & F 5 )~DE 2 (Hershberger BRI TS T W5, &
DOfEFE LT, 15mgkg/day PL EOIE S BECRERINE O, IR & OEXT EEOIK
il P28 5+ BRUEABIAS e o e OVFE e B D ARAE, BRI RS Z skt et My ORI B0 i, B8
EEEOME, &P 7L al) v X7 T—BETORE, EFTEFral) 2T
F—BIEMEOIEE, FEEER 7T EFLa ) =275 —BIEMOKE, 30mg/kg/day DI < &
T T BT ra ) X7 T —BIEMEOIRAE, AREORME, ik K O%HE 8 S (RAE
MWD BT,
TRIESNAIEF AT =R A 517 v Ra X UAEER

2% CHR
Jolly C, Katsiadakil, Morris S, Le Belle N, Dufour S, Mayer I and Pottinger TG, and Scott AP
(2009) Detection ofthe anti-androgenic effect of endocrine disrupting environmental

contammants using m vivo and in vitro assays in the three-spined stickleback. Aquatic toxicology,
92 (4),228-239.(D1), @1)

Tamura H, Maness SC, Reischmann K, Dorman DC, Gray LE and Gaido KW (2001) Androgen
receptor antagonism by the organophosphate insecticide fenitrothion. Toxicological Sciences, 60

(1), 56-62.(1D2). ®2)

Turner KJ, Barlow NJ, Struve MF, Wallace DG, Gaido KW, Dorman DC and Foster PM (2002)
Effects of 1in uteroexposure to the organophosphate insecticide fenitrothion on
androgen-dependent reproductive development in the Crl:CD(SD)BR rat. Toxicological Sciences,

68 (1), 174-183.(®1))

(10) 7=/ )L — L
O Hix= A ba U ER
1) Olsen 5200 k> T, 7= /3L EH—/UZONT, b FEAAMIE MCFT7 % V-
FHAREFEERER (B-Screen) FT SN TV D, ZOREL LT, 7=/ X —/LE, 10,
100uM(=2.3, 23mg/L)DERE 2B T 174 A b T P4 —/L 30pM (T L Dl st 4 HE
L7,

@ e

1) O’Connor 5@00DIZ L »T. 7=/ SLEX—L 5. 2. 50. 100mgkg/day % 15 H it
OG-S SD 7 v bA~ORENPKT ST 5, ZORERE LT, bmgkg/day L EDiX
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< BRECHIR MG EBO EME, MG F 5>t Fu AT ar b I3— R 1 =8 O,
25mg/kg/day LA EDIE < @& ChFlge st E E o E, (g R BIEA T o EE, g
o oy PR OINE, 50mgkg/day DL EOIEL SR CILEE 7 0T 7 F L E OIRAH,
I35 PEEATE AR LT R EOKE, 100mgkg/day DIE< FERE CIMAEF I 8O S8 0 5
i,
IR SINDVER AT =X 2 0 FARIRA VE UARTER ., HLRRIRAS VT L ARER
2) Bomner(1994)iZ k> T, 7= /3B Z—/L 20, 40, 60mgkg/day %k 9 H B> 6 H
R TG-S NI DA Z—~D BN ST 5, T ORERE LT, 20mgkg/day LA E
DVE < EEHETHRNG Bilhd B O 1T ORI BAE < E O ARAE, MBI OFEIEBR LA R OIRRIE, HMT
B OIEHFEEE (4 B)FEBLROKE, 40mg/kg/day LL 1 DIE < g TR B B OB
O RIBAARIEBOKE, HEFEMOIIE RIS B OE, 40mglkg/day D IE < FERET 4 H T
i) OfEEIEBEE O, AEE R TN OIRE, 60mg/kg/day DIX< BEHE THIG bt
A O M 7B SHEFEX B OB 786D BT,
R ENADIE A =X A Pim A b a7 UEEH
3) Wani 51996k > T, 7=/ /L X —/L 40mglkg/day % 1 Hiine 7 BB &G-S
AVTHE SD 7 v bA~ORER RIS TW D, ZOREFR E LT, 65 KT 165 H i COIMIE 7
A N AT PR ECEIE R O O BB 8D bz,
TR ENDERA A =KL 7 Fa P U kER
4) Agrawal (19952 k> T, 7 =/ /L EX —)L 40mglkg/day % 1 Hiism 5 7 BB T#&
Bz 8D 7 v DR ER R SN T D, EOREFRE LT, 65, 150 H DI igH 7 A
N AT\ R FE R O AR, 65 H finitl D yEH AR A5V o YREE CEAAME K OV AE) A A,
4, 8 65, 135 KON 150 HEEDOIF R 7 B Y —LHFOA~E Y R—E X)L Ruy %7 —FORE
B, 5~175 HiinkEDREDOAE, 30~180 H fnkd A O ORERRIF D AKAE A58 B 7=,
R EINDIER A =X L =& ha P URER. L7 v Ka s UERER
5) Gupta 519822 k- T, 7= /7L E #—/L 40mgkg/day Z 1 17 H B 2>5 4 Af#E
G5 HFERH)ENT2 SD 7 v b ~DOFEPRFHENTND, ZORERE LT, 1, 3, 21, 120
A W) ORG A7 X 2T 1 REORE, M7 2 R AT r AREOKE, miEHT =
N 27 v U PREE OIRAEDFED BTz,
£, 7= /L E X —)L 40mglkg/day & iR 17 H H2D 3 ARG 5 ERB) Sz
SD 7 v h~DOEENFET SN T\ 5, ZORER E LT, HIFE 2 H RIHENRTT O R O 7 A
N AT v U PREE OIRAEDFED BTz,
£/ 7= Ve X)L 40mglkg &R 17 H BICHEREBE @ 55 ERI) &Nz SD T v
N AORERREF ST D, ZORERE LT, HE 4 HRTEBTFOMT T A b AT 1 ARE
DIREDTRD BT,
R INHIE AT =X L =X ha ZURkER, §17 v Kl URRER

@ HAR
1) Theodoropoulos & Zolman(1989)Z L~ T, 7= /3L E #—/L 100mg/kg/day % 10 H[H
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NEIER G- SALTZRGA SD 7 v M DB STV D, ZOfEHRE LT, iFH Az
VIBEOME@ERERS), MiET N 3— R A v = VREOKEMERERS), KRA LRI
£ 2 BRI AL £ SRR OIREWERER 53780 b iz,
£/, 7= /L E Z—)L 100mglkg/day % 10 H RIEFER 5 & vz s (FROIRRfEH) SD
7 v bOEENRET STV D, ZOfERE LT, HEE OMED M EH FUR RIS VE AR
DOARAE, FRERHRE AT 2 B AV T & 2 FRBRRRE A5V o R OIRAE (HERERS)
DR b,
TR KB VE A =K I HTHRIR AL B B E
2) Hood 5(1999IC L~ T, 7=/ L% —/1 300, 600, 1,200, 2,400ppm (B fE)% 7
H FHEEE G- S Top#E SD 7 v b OSEPREIS TS, ZOfERE LT, 300, 1,200,
2,400ppm DIE < JEAETHIEFHE Y I— R v =2 B OKfE, 300, 600, 2,400ppm DX
< FEREC FLIR IR R A oD HAE /324 =D =ifiE . 600ppm LA oo < BEREC I HRalElEy A v %
VIREEDARAE, 600ppm DX < FERECIIE S HRERRRE A L& JREE OB A, 1,200ppm 2L B
I < BRECHIE TR YA 1 2 BE ORS8O BT,
IR SNDVER A =X & HTHRAR AL B B E

@ EFRPEA
1) Tanaka 5(198TNC ko> T, 7= /7L F— IO\ T, L B =i THUT W AR
=/ NV ER —)UAl 6 FREDE G- D CADA RS 2874 (B 1434, IR 144 4 )
11.1+5.4 5R)~DORERBHH SN TWD, ZOREL LT, 7= /2L EX — LE GAERH]
63 24 (AREE LT GkmeiRT 1~24= 264, BREE LG HAR 3~54 144, CREE L
THGARFGEHIH] 6~9 4 15 4, DRE L U CHEARGEIIRH] 10~4F 8 44) & xIHREEN] 26 44 (LT WL
PFNBEE 22 T TR THURIRAMEH /2 TADABE L LTHBIR 16 4, &R 11 4. FAE
9.1+ 4.0 ) & DRI T, C, D EHZBOTIIFT Y 33— RY-1 0 = JBE OKfE, B,
C. DREICHRWTIIET YA vk S REOERME, A, B, C. DRECHENTRY I —FH A u=
VB IEROEEIFEO B,
TR SNDVE A =X & HTHRR A LB B
2) Murialdo H(199)IC L - T, 7= /7L EZ—/UTDONT, HUFWHAKNT =/ 23v e %
—)b, AR EEY | T2= b OWT IR GERS V., 5 FLLERIED 22 BET
Ao PiEE 35 40 (i 19~4T ik, P 25 )~ DB T ST\ %, ZOfER & LT
7 = )8 )Ve A — VEUI Y GAE 1844 (PB-IGERE & U CREEMESRC A AR 124, PB-PE
BEL LCHEY CADABE 64) & BN 37 4 (i Bk, 4Filin 19~48 7%, -HAEH 26 %)
L DOHERIZB W, PB-IGE B X () PB-PE BECILET 4 7 > KA T V4 L REO EfE, 1
HEHT A MAT 1 RO OIRAE, PB-PE B CHlE FHEALVE U BE 70 70 R ED &,
13 H AT AL PR DIRAEAS TR DTz,
R EINAIE A =X L =& ba P URER, U7 v Ka s AR ER

2% SRR
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Agrawal AK, Pampori NA and Shapiro BH (1995) Neonatal phenobarbital-induced defects in age -
and sex-specific growth hormone profiles regulating monooxygenases. AmericanJournal of
Physiology, 268 (3 partl), E439-E445.(24))

Bonner MJ (1994) Prenatal and neonatal pharmacologic stress on early behavior and sexual
maturation in the hamster. Journal of Clinical Pharmacology, (6), 713-718.(22))

Gupta C, Yaffe SJ and Shapiro BH (1982) Prenatal exposure to phenobarbital permanently
decreases testosterone and causes reproductive dysfunction. Science, 216 (4546), 640-642.(2)5))

Hood A, HashmiR and Klaassen CD (1999) Effects of microsomal enzyme inducers on
thyroid-follicularcell proliferation, hyperplasia, and hypertrophy. Toxicology and Applied
Pharmacology, 160 (2), 163-170.((3)@)

Murialdo G, Galimberti CA, Fonzi S, ManniR, Costelli P, Parodi C, Torre F, Solinas GP, Polleri A
and Tartara A (1994) Sex hormones, gonadotropins and prolactin in male epileptic subjects in
remission: Role of the epileptic syndrome and of antiepileptic drugs. Neuropsychobiology, 30 (1),
29-36.(®2))

O'Connor JC, Frame SR and Ladics GS (2002) Evaluation ofa 15-day screening assay using intact
male rats for identifying steroid biosynthesis inhibitors and thyroid modulators. Toxicological
Sciences, 69 (1), 79-91.(21))

Olsen CM, Meussen-Elholm ET, Roste LS and Taubell E (2004) Antiepileptic drugs inhibit cell
growth in the human breast cancer cell line MCF7. Molecular and Cellular Endocrinolbgy, 213 (2),
173-179.(D1)

Tanaka K, Kodama S, Yokoyama S, Komatsu M, Konishi H, Momota K and Matsuo T (1987)
Thyroid functionin children with long-term anticonvulsant treatment. Pediatric Neuroscience,
13 (2),90-94.(@1)

Theodoropoulos TJ and Zolman JC (1989) Effects of phenobarbital on
hypothalamic-pituitary-thyroid axis in the rat. American Journal of the Medical Sciences, 297 (4),
224-227.(31))

WaniJH, Agrawal AK and Shapiro BH (1996) Neonatal phenobarbital-induced persistent
alterations in plasma testosterone profiles and testicular function. Toxicology and Applied
Pharmacology, 137 (2), 295—300. (23))

(11) ~v7)vFtuatr % g

O =& huaF U AREH
1) L 519962k~ T, ~v7 At ut s % A4 10, 50pME4.1, 21mg/DIiZ 3 HRIEL
TSz CD 7 MERT AT 4 v EHIlA~OEENRTFTENTND, ZORRE LT,
10pM(=4.1mg/L)VL EDREEEIC BN T 178 2 T DA —/L 5RO EE D & -,

@ M7 v Rer U BER
1) Liu (199622 k- T, ~Yv 74t s # Uk 10~ 10,000uME4.1~4,140mg/LIC 24
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REMIES BENTZ CD 7 v MERT AT 1 v B~ OREN G SN Q0 D, ZTOfEFE LT,
50pM(:21mg/L)uL0>/;;%f” (ICx i 18uMET.5mg I FH VTl MEEMMEIRRIER VE 56

QL BRI T A b AT 1 45w ORME, 100pM(=41mg/L)LL_ EDJEFE 2B WTT A
N AT v BB B i,

@ HtH RIS VE AR

1) Weiss H(20001C L~ T, 7t ad 7 2 U BRICOWT, B b F T AT A LF o ~D
A ERBRABRF SN TS, ZO/RRE LT, 7t ts ¥ Uit ICsx fE
949nM(=0.4mgL)DIEFEZ BN TH A B XLV BnM D b7 LV AYA LF UAEA & HE Lz,

@ ErRE
D(hms%@m@’;of AL VFad s B R 0.3, 1. 30, 100mg/L iz 39 HIE< &
SINTMERET 7~ v~ KX/ —(Pimephales promelas)~D BN iat ST\ 5, FORER
E LT Img/L L LD BXCHEEOMBEF 7 2 b AT 1 REOIE, HEmiE+r 11-7 v 7
A " AT v AR ORME, Img/L O < X CREFEAE EE O E, 1. 30mg/L DX < #ZIX
CHEFFIR AR 7 L -CoA A% v X — B HIEMEDOAE, 30mg/L VL DX < gZX CHff 4
178-= A s 7V A — /VREOIE, WIHEINCED £ TORTERHOEIE, 100mg/L DX < #EX
C I Pl TBARS(2-F A L & 4 VBRI BDIE FE D S 88 DT,
R SNADIEF A =X L i A b a7 UEER, S0 Ka U A EH
2) Wei 500N &> T, ~Vv7Au4s ¥4k 3, 10, 30mg/LiZ 9 » H o 28 B R
<FEEINT-MEHEL 7 2/ —(Gobiocypris rarus)~D RN SILTWD, TORERE LT,
3mg/L DL EDIX < BEX THEEDIHRET v r = En 7B EO &, MHRET 7 7=
FEDOEAE, 14 A ZOHETFIET A b 07 25K BRI EO RE, 3. 10mg/L Ol EX
THEH 7 07 = B OFfi. 10mg/L L EDOIE <X T 14 H BOMETFIE= 2 ha sy %
AR BBl TR DOE AN TR BTz,
TR SNAVEHA =L =& e AU BER
3) Tilton 5(2008)i2 L~ T, ~YL7)LAAs X k5, megww%67ﬂﬁm@5mﬁ
EE G- 7= AuE (L0 B ERRHZ 77 Z R 2> By 0.01ppm ~® 30 73X < B KD R0 AA
=y xm— 3 V)=~ A(Oncorhynchus mykisIMeEF~D D Kt 52@“@\60 T OFE R &
LT, dmgkg/day LA ED X< @& TG 10 8 % 0 Ml R OEE, 50mgkg/day DIE
SEERECKRE b BROMETE T v = REOEE, &5 6 » A %O R IA R E) 80D
b7,
IR ESNHIEA AN =X L0 =& a7 U RER

® ApH

1) Butenhoff 5 Q002 Lk ~>T, ~ VL7 A4 ut s X fg 1, 3, 10, 30mgkg/day % 3ZHC 70
A AN RIS 72 o TR O 5 S 7l SD 7 » b ~O PRI S TV D, TOREE
& LT 3mgkg/day LA ED XL #&lE T 109~120 H i Fy T (A E B KME, 30mg/kg/day
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DIEEERET 21 H 7 AR E TOME Fr 385 M BB oOm i, 1 Fy OflEPH 0 B O IE, 1 F
O e B o3l R O BIE DR D B Tz,
R SNDIE AN =X b i X b a7 ARAEH

® AT
1) Liu 51996 L~ T, ~VL7uduts #2802, 2, 20, 40mgkg/day % 12 HEH5
14 AEREA#HEG SNTHE CD 7 v O T ST, £ OfERE LT, 2mgkg/day
Y EOIE BERECIIET 17686 2 N IV — VEEOEHE, g7 ay —ahra~vg —¥
5 O BT Bz,
R ENABEA A=A L =2 o AU RE
2) Cook (19922 L~ T, ~Yv A A7 ¥ 1, 10, 25, 50mgkg/day %z 13 BE)5
14 ARG STE CD 7 v hOZ ) at ST %, £ Ofii iRk E LT, 10mgkg/day
UL EDIE L BRECINET 176 A F T A — VD S, 50me/ke/day DIE< SR CFFhkE
JiR A ef FECER ODAECAEL, MRS ZE A R DIRED TR DT,
R SNAIE A =X s =& ha FURERL BL7 v R e s UERER
3) Biegel 5(2001iZ L » T, ~ YL 74w 47 X Uk 13.6mglkg/day % 49 H D 21 » AR
(OB BN T 24 » HEDIREER 5372 CD 7 v DR ERBR SN T\ 5D, ZD
FEA & UL ITIsE e B o il Pl 6 B LR TE M O il IBER A RO EfE, 747
# v EAIBEETERIEAE RO EE, T4 7 1 > b MR ERSAE 2R S, 3V Wi R IR R
AROEAE, TN AR IETS AR OmfE, TV BRI TR 2D i, 24 o H SR
& OBERD L,
TR ENDERA A =KL 7 Fa P U kER
4) Biegel 519992 L » T, ~v7 At 7 ¥ Uk 25mghkg/day % 12~13 #7515 H
[k e G- S CD 7 v bA~OREN R ST\ 5, O/ E LT, iEH 176= 2%
N T A —/VIBEE O, FREREEWNET 1764 A b7 D4 —/VIBE O, K EEEN R
T BRI o R OFRE. 74 7« v EAlaO b MBI AL & B8 1T
A N AT v FEAERRD SE, Mg v~ Z — IS OEE, FEREENE T 2 N AT v o RE
DIRAEDFRO B AT,
IR SNDHIEF AT =X 0 =& a7 kR EA

ORE 332
1) White 5(2009i2 L - T~V 7 )vA vt 7 % ik bmglkg/day % HE 15 H H25 2 H R
N 53572 CD- 1~ U ASDEENRF SN TS, TORERE LT, 29, 32 H MR £
D FLIREA =7 DAEFRD BT,
Fio VLTV Fa AT X Bk 3, bmglkg/day AR 1 H B 5 17 AR 0¥ 5-S 7= CD-1
< ANDOEENPKRT ST D, ZOREFR E LT, 3mgkg/day UL EDOIEFERET 22, 42,
63 H EERTEFO IR A 2 7 DIKEATE D B iz,
R ENDIEF A =X b Pim R s a7 UARER
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2) White 5 (2002 ko> T~ L7 A a4 7 & Uik bmglkg/day % 4% 12 H B2 5 6 H [E#E
#5372 CD1 ~ U ASNDRENMRFS N TS, TOfEFRE LT, 20 HEFEHAED
EAE, 20 H EETTAEFOFURIGEE A 27 OIRfE, HPE 20 A ZO RNEWFIERET OZ 7 F ~Z
VAT 2 VBETRBEORAE, HPE 10 B % OB AT O T 7 T VT I VIBIR
TR BEROEDRD S T,

T, AT NF AT B A bmgkglday iR 8 HH 225 10 HERRA $¢5- &7 CD-1
< U ASNORENBR ST\ D, TOREE L LT, HFE 20 B HOFEHREDOKSE, HEE 20
H H OMERTEFOIIRTSE A 2 7 OKfE, HEE 10 B B O REMWO FARIEE A 2 7 O, HE
10 H B OREMW AN D 5-718 A > FRGlassi R T (EGPE R T3 BLE OF E, HIFE 20
H H OREWELIEEET DT 7 b 8T v A7 U VB s TR EE OIKEN T S,

T, T NA AT F P bmgkglday AR 1 H B 5 17 HERE OG- 7 CD-1
< U ASORENBR ST\ D, TOREE & LT, HFE 20 B BHOFEHREDOKSE, HEE 20
A B OMEITAEFOFHNRIGE A 2 7 OIKME, HPE 10 B BOREWOIIRFEA 2 7 OIKfE, HFE
10 H B OREM AN F > ERzfia e R - (EG BB R TR BlE ORE, HPE 20 H B O E)
MR D Z 7 b TR T 2 ) R R EOEEARE O B T,

TR XNAIEF AT =R A Fim 2 b a7 UAEER

3) Lau 5(2006)IZL-> T, ~UL7Ad a4 s ¥ 1, 3, 5, 10, 20, 40mgkg/day % 4T 1
HENS 17 HFROEE Z1172 CD-1 ¥ U ASD A PRSHIS TS, FORERE LT,
1mg/kg/day LA 01X < GERE CHTIBAE I &0 &l T rEise 8 O B L EIR T AR OE A,
NEAF ORTSRE PRIRFEA R0 JfE, M ORIIEEIE OB AGHBAE OIRAE, e 0% B O
{LEBAER DIRAE,  HEFT AT Oy BiER OIEFE, Smgkg/day DL EDIEL F&RECHIMEH OIRLE,
25 B #EHEFOKREOIRAE, 5mgkg/day LI _EOIE < BREC R SEA RO EE, BT EES
RIBFEAERO EME, WO G KIBFEA RO EAE, 9 Al AT LA ROBME, HATFO IR
B A AL, MERT AT DM JEHIBRLE 0 DFEIE, 10mgkg/day VL EDOIX< B RE TR HREEs
OEILEART R EROEME, B O/NMEE AR ORE, 20mgkg/day PL EOIXL @ERETHR{T
REOIME, FIEE SR ORME, BEafilero 2, PFRE. PRE)OB R O
B, FIREAAAR O HEERIFE R OEE, FEIEEIERO IE, MES AT OB 0 A OIFE
DER O LT,

IR ENDIER A =X b P17 > R UARER

FHER Sl 52

1) Butenhoff 5(2002)iZ L~ T, ~ Vv 7/A A7 Z 8k 3, 10, 20~ 30mg/kg/day % 3~9
RIS 182 H R N4 5- S NIl =2 A P IL~DEER R ST\ b, ZOFER L LT,
3mgkg/day LA EDIE BERETMIEHR A v 2 U BEOE ., Al B 8o s E,
3mglkg/day D I1E< FBRE TR 7L 22— Z-678 2 7 7 Z— P& OIKAE ., 10mgkg/day UL E
DIVE < FERETIMIE EEREY A = %3 REORE, 20~30mg/kg/day DX < S TMLIETHA T
U a3 — R m= R EOMKE, @G HEEEE s U 3 — Mo n= R EOE, T+ DNA
JE DA, FHgA EROEE, migd ~Y 7V ') NEEOEE, HgFa VBT e Kas
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F =BT VIS NE LR R A L CoA FRALEESE LR TED Bl 238D B A7z,
TR SNDIE A =X & GTHURIR A VB BREA
2) Martin 5 (2002 K> T~V 7 VA a4 7 & Ui 20mgkg/day Z 11826 5 HERED
WH SN SD 7 v b~DOEERBR SN TS, ZOREL LT, MiEh 2L A7 o—/LjE
FEOEME, MIEFT A b AT v A REOIKAE, MIETHRY A v 2 AREOE, iEFH MY
39— N A m=REOIRMEDERD b,
TR SNAIE A =X I 517 v Rl UARER. SLERIRS Ve AR ER

© & FRIRE
1) Joensen (2002 Lo T, LT VA ud 7 Z L FRICHONWT, To~—2I12T 2003 41T
T T BAE R U GRS T2 R CEA) Al 19 7k, 105 )~ DR Rt Sh T 2,
FOFER L LT, MyEF VL7 a7 X ULV T a7 B RV T Ve
7 B ANV TR VIR FED @0 A IIARIA S AR & O IR W CE R RER T RO AR
72K (p<0.037), FRIEH T RERS T4k DA B KM (p<0.030)2378% BTz,
TR SNBIEF AN =R I 2 517 v R a2 A6 1EA

23 Lk
Biegel LB, Liu RC, Hurtt ME and Cook JC (1995) Effects of ammonium perfluorooctanoate on
Leydig cell function: In vitro, in vivo, and ex vivo studies. Toxicology and Applied Pharmacology,
134(1),18-25.(©4))

Biegel LB, Hurtt ME, Frame SR, O'Connor JC and Cook JC (2001) Mechanisms of extrahepatic
tumor induction by peroxisome proliferators in male CD rats. Toxicological Sciences, 60 (1), 44-55.

(®3)

Butenhoffd, Costa G, Elcombe C, Farrar D, Hansen K, Iwai H, Jung R, Kennedy G Jr, Lieder P,
Olsen G and Thomford P (2002) Toxicity of ammonium perfluorooctanoate in male cynomolgus
monkeys afteroral dosing for 6 months. Toxicological Sciences, 69 (1), 244-257. (®1))

ButenhoffJL, Kennedy GL Jr, Frame SR, O'ConnorJC and York RG (2004) The reproductive
toxicology of ammonium perfluorooctanoate (APFO) in the rat. Toxicology, 196 (1-2), 95-116. (5)1))

Cook JC, Murray SM, Frame SR and Hurtt ME (1992) Induction of Leydig cell adenomas by
ammonium perfluorooctanoate: A possible endocrine-related mechanmsm. Toxicology and Applied
Pharmacology, 113 (2), 209-217.(©2))

Joensen UN, BossiR, Leffers H, Jensen AA, Skakkebaek NE and Jorgensen N (2009) Do
perfluoroalkyl compounds impair human semen quality? Environmental Health Perspectives,
117 (6), 923-927. (9 1))

Lau C, Thibodeaux JR, Hanson RG, Narotsky MG, Rogers JM, Lindstrom AB and Strynar MdJ
(2006) Effects of perfluorooctanoic acid exposure during pregnancy in the mouse. Toxicological
Sciences, 90 (2), 510-518. (D3))

Liu RC, Hahn C and Hurtt ME (1996a) The direct effect of hepatic peroxisome proliferators on rat
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Leydig cell function in vitro. Fundamental and Applied Toxicology, 30 (1), 102-108. (D1), @1))

Liu RC, Hurtt ME, Cook JC and Biegel LB (1996b) Effect of the peroxisome proliferator, ammonium
perfluorooctanoate (C8), on hepatic aromatase activity in adult male Crl:CD BR (CD) rats.
Fundamental and Applied Toxicology, 30 (2), 220-228. (©)1))

Martin MT, BrennanRdJ, Hu W, Ayanoglu E, Lau C, Ren H, Wood CR, Corton JC, Kavlock RJ and
Dix DJ (2007) Toxicogenomic study of triazole fungicides and perfluoroalkyl acids in rat livers
predicts toxicity and categorizes chemicals based on mechanisms of toxicity. Toxicological
Sciences, 97 (2), 595-613. (8)2))

Oakes KD, Sibley PK, Solomon KR, Mabury SA and Van der Kraak GJ (2004) Impact of

perfluorooctanoic acid on fathead minnow (Pimephales promelas) fatty acyl-CoAoxidase activity,
circulating steroids, and reproduction in outdoor microcosms. Environmental Toxicology and
Chemistry, 23 (8), 1912-1919. (®1))
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