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~OFEALERROIHF SN TN D, ZORFELE LT, 24,6- NV 72ET7 =/ —/LE, ICsofl
4.8nM=1.6pg/L)DEEIZBNWT, A aF Db b F T AV A LF U ~DFEEELE LT,

EEBUN
Hamers T, Kamstra JH, Sonneveld E, Murk AdJ, 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 JA and 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-h o7 I

O AFE~D B

1) Thysen »(1985a)iZ k- T, 2,4- h/Lb 27 22100, 300 ppm BRI E) 4 10 H IEAT
Pe b5 ST EAE SD 7 v ~OEBERKRFIS T\ D, TOREFEE LT, 300ppm O 5EET
RIBROIKME, TR ORMENFTED Bz,
RBRESNHIEAA D=L =& haZ UER, $i7 v Ka 7 U HER

2) Thysen 5198502k > T, 2,4- kb= 27 22100, 300 ppm B E) 2 10 3@ [E1EAT
Pe b5 ST REAE SD 7 v ~OEBERKRFIS TV D, TOREFEE LT, 300ppm O 5EET
MG AR AR LE REORME, MIEHT A N 2T 0 RO, B A E & DK
it FE e B OIRAE, fc it 5 11 38 1% O K Bt B O R AE, K3 - Ao B O K fE,
R AR RS A DA A58 B LTz,
RBRISNHIEAA D=L =X ba P UBIER, L7 v Ka 7 U RER

3) Varma 5(1988)IC L~ T, 2,4- h/Lbm 27 22 300, 600 ppm(BE ) A 10 FHFRAT
H &N #E SD 7 v hA~DOEERKFI S TS, TORFEL LT, 300ppm 2L L5
THIER 7 > FrrUfaEAEREOSE, FMEPT v Fe 7 UG EAEREO G, &5
AR O NGB & O B O Bl #5- MR h O RMERAEORME, KR EREHRHT v
R G R VB IR O, RSB LRI RS A D ARAE, B R ARHE ot M OV B B D
ERRD b,
RBRESNDIEAA D=L =X haZ UBER. $i7 v Ka 7 U HER

EEB TN
Thysen B, Varma SK and Bloch E (1985a) Reproductive toxicity of 2,4-toluenediamine in 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, Rossi V, 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. (D3))

(4) pY7mBaX B

O =R burZUEEEA

1) Versonnen H(2003)I2k-> T, pv7ua_r¥iZonT, YES 27 J— (& bRk
By URBEREEREIT DA b a S ISERERNC KD p-H T 7 b X =B REHE)
BEtEN TS, FORERLE LT, p-¥r7raxXrPit, 5X106 M(E735pg/L) D2 B0
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T, BT " E—EOREALFE LT,

@ ARERE
1) Versonnen 5(2003)i2k~> T, pY7un_r¥ 1, 3.2, 10, 32mg/L (2 14 ARIE< &
SNTZRBMEEY 7 F 7 4 v ¥ 2 OFERBRF SN TWD, ZOREFEE LT, 10 mg/L ML LD
< X CHERMEATEIRFE S B B OE, 32mg/L D1 < TEIX THEML T ©F v 4 = B EE O E AR
DO, HEMPET s = REIIIEEITRO bk s oz,
TRINDERA T = AL : =R baF UARER, i A Fa P URRIE, 17 v Re b o
EH

@ R~

1) Takahashi 5Q200DIC L > T, p¥7 ¥ 22 6Tmgkg/day % 19~22 Hi5H 3
A THEEG SN REAME ICR ~ U ZA~DEENBRIF SN TVD, TOREKE LT,
22mg/kg/day DO 5HE T = s & O E & ORE RS b v,

Fo pYr7un ¥ 22, 67, 200mg/kg/day & 19~22 Hiin o 3 HE R F&RE Sz
KEHME SD 7 v h~DORERKRF SN TS, ZORERE LT, 22mg/kg/day O 5-#THN
Bt o OFET BB OKfE, 67Tmg/kg/day O #5-RE T E e EEOMEATRD Sz,

F7-. pYrruuaXoPr 67, 200, 600mg/kg/day & 19~22 Hin)s6 3 AR FHRE5- &
T RAEAME ICR ~ 7 A~DENRE STV D, TOREELE LT, 67mgkg/day D 5#ET
FE e K O B E OB 3G B v,

Fi=, pY /¥ 400, 800mg/kg/day & 19~22 B/ 5 3 HEZ FRESNT-R
EME ICR = U7 A~DEE NPT SN TS, ZORESE LT, 800mg/kg/day D% 5-H#ET 1
BT R OFEE E B, JPERAH P B OB TR D B ATz,

£7-. pY 7 nuX¥ L 800mg/kg/day & 19~22 Hiin)» 6 3 HE R TG S 7= Rk 2t
SD 7 v F~DOREPHF SN TND, TORRE LT, FEMEMEROKEIRD b,
TRENHEFAA =R L i A b a s R

2B LR
Takahashi O, Oishi S, Yoneyama M, Ogata A and Kamimura H (2007) Antiestrogenic effect 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 o-, m-, and p-dichlorobenzene. Environmental Toxicology and
Chemistry, 22 (2), 329-335. (D1), @1))

(5) NNIAFILHENLLT IR
O HAEFH~DE
1) Fail 51997 KN 1998)i2 L » T, NN-T AF)LR/)L AT 2 R 1,000, 4,000, 7,000ppm %
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11 B8 CREL 1 AN A 29 H MK 5 X 7= ik Fo Swiss CD-1~ o A, ¥(Z 22 HileH
5 119 H H v E THOKE G S L2 EfE F1(74 B TRED~DORERRF ST 5D, ZORE
H & LT, 1,000ppm LA EOBEFET Fo fEDOA R E 2 E S OMAE, K5 R - o
KM, FHEOREZE S EE O, ForE AR EOIME, 4,000ppm Pl EOFGHETHIPEAE
STEBEOEHE, F1 MEOEIR) G HEE TORTE B OBEIE, REHPEICIIT 5 HERORAE,
e 5 WP O HHEE R OARAE, [FINEAEAT FofT A OARAE, Fo#¥i A AR ORAE, Fu i EAT
REOIE, FHEHPEICE T 5D Fid(r 2~21 HiAFEROKME, FidlEmHEROEE, F
o RGP B OARAE, F o i B AR ORMEN RS bz, 7,000ppm OFGEFET F, 1
DR FRRE R TR OEE, FEEIC IV TRIER I - JEE R 5D 2 E S0 &, %
TEAT L OGN S 2 EIEOEM, FEORE R OFTE OB, Fo BB O FIH
KOKAE, Fo DRI STARE B OG89 Hiviz,
RBRISNHIEAA D=L = A ha P URER, L7 v Ka 7 U RER
2) Hurtt 5199212 L > T, NNV AFLARALT I K 30, 100, 500ppm (& 13 » A M(H
6 W], 5 H)W AL 8 SN BEERE D = 7 4 FIL~OEBRREFT STV 5, ZORER
& LT, RE, MR, M O FE0HT . IROACTFHT . HEDRGIR G IA A B, R T EEh M
75, IRER G 73, MO, IResEx E & &k O E &, MR B R AT L
RO BRI ST,
TRENDMERA D=L Film A ha FUAARER, 72 Ra U fRIEM. 17 v Re ok
7EH

2B LR
Fail PA, George JD, Grizzle TB and Heindel JJ (1997)Reproductive toxicology.
N, N-dimethylformamide, Environmental Health Perspectives, 105 (suppl 1), 305-307. (D1))

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

(®@1)

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) B kTP~

O E~0RE

1) Vernot H(1985)I2 k> T, B K7 0.25, 1.0, 5.0ppm (T 1 FRI(H 5 6 FEFDW AL <
EN T4 HE Golden Syrian /N A X —~DOEBENRFT SN TN D, ZOREFE LT, 0.25ppm
UL EDOIE BEXTHIET I v A FILEERERORME, ~EO7T U U ILEERERORME, 1BE
WTERRRE AR O EE, U 3 ) L oEIRIEE RO R, BRCRERIRT X oA RILEERELED
il MR R ARORM, FIRIRT 2 ua FNIDEERERORM, RIBT I v RILEE

17



RAEROEME, 1.0ppm LA EOIE< BXCTHEIRT 2 v RILEERARO SE, RERE(LIEZER
FAEROFEM, 5.0ppm O BX TRERE TR SR EEO M, [IBHHIRBELD SEH
B BT,

F72. B K7 0.25, 1.0, 5.0ppm (2 1 FHEI(H 6 REEDW AL < & S 7= sh & F344
7 v bOREBRRFI SN TS, ZORELE LT, 5.0ppm OIE< BX CTIIREMERAEFEOH
fll, FEANBERERORME, IPERBELRORBENRD b,

RESNDERA =R L =X haF URIER, Pl R a7 URRIERL 7 e 7 U kRE

M. $U7 v Rua AR

35 3CHk

Vernot EH, MacEwen JD, 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)) 7= FAv

O BT v e s U ERER

1) Kitamura 52003k > T, 7= F A NIHoWT, BWHEEEH~ 7 2 8HES N NIH3T3
IZE DR —2—RBRPBREI S TWb, ZOfERE LT, 7o F A4 id, 1uM(=278ng/L)
DIEEEZFHVT, 0.0001pM P REF A R AT AT kALY 7 = 57— PRBFELHE LT,

© ‘AR
1) Kling(198DIZ k> T, 7= F A4 Tmg/L 1T 14 HEIWIC 24 BEfE X 5 [1E < # S 7= pik
MEVRIKPE T T A X R J@ D —Fi Tilapia leucosticta ~D¥ENHRFI S TND, TORERE LT,
ONERFRXT B O, Z2MEIRIC K D INEEASH, BePE 6 AR REMIAR D TE G, Bebl 3~4 AN
FEAAR ORI, FFRe bR R DR 2338 H a7z,
REINDIERA I =L i X ha b URRIER. 7o Ra 7 AR EH

@ I~ DRE

1) Kitamura (200325 > T, 7= F 4 25, 50 mgkg/day % 7 HF K F#5 Shizsh
#fE Wistar 7 > b~ Hershberger BRGERMHLER, 7 A MATr TR EFR— |
500pg/kg/day % 7 = > F A4 v LR G)DBMET SN TWD, ZOREHEE LT, 25 mgkg/day
PA oI E < SR CRINZHRFE T B ORAE, FEFEH EEOIREARBD b,
RBEISNDIERA =X 517 v a7 U RER

235 3CHk

Kitamura S, Suzuki T, 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 ovaries of 7ilapia leucosticta (Cichlidae) after intoxication with
the insecticide Lebaycid. Experientia, 37 (1), 73-74. (21))
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0. FEMEFEE 2 | (PR 21 RO 22 EEICERK) ICL) REBRASEHE LRV EDY
B LS nhEmE (11 98)

L. AN SRS OIER & 5 1 BRI O R IC P 525 275

(1) By
- A huF R ERIZ OV TR, RBRE NABEE R L O —OIEH A 1 = X L70
HEE T & W EN BRGS0 &  AFH RO S 725 R OEFH S8 H ALz ms
STEHROHKTHHAENME LN TWD T2, ilBrE N2 i 5,
sl A b URRERIC oW TR, BRBRE N RO FHBARO b2
AECERDRBO 6N Do T MRAOHEKT 5 H ARG LN TV D 7o ilBRE
NRBR 2 Ehii 5, 728, B—O/EH A B = XA 0NHEE T W Eid s 5
HBZA Mar URERA RO X a7 URRERNR O HivZenro T2 H DS
BTN 5,
BT RS U RRERIC W TR, RBRE NRBREE RO AFRDRO b s
ST ALK O —OIEH A 1 = X L3HEE T & 72 W Bl al s Joll N 7Y
BRSO MERAPRD LN A OMK T 2HANELNTND D, R
BENRBRZ LT 5,
« FURIR A VE CERERIC DD TR, RIBRE NRBRE RO (FRHDRO b2 h
STEFRRMANE LN TN DT, lBRE NalBR 2 3206 L 720,
- PUHDRIR AR L ARIERIZ W TIE, BRBRE N R 6 ERBRO b
F 37BN LTV D T2, REBRE NRER 2 S50 L 72,
s B2 AV SERERIC DWW T, =D EH A I = X L3 HEE T & 0B akii
FERNS EANRD LN ANE LN TV DM, ARl FEh T 2 iERE Nl
TIIERTERWEATH Y | AR LV ERT 5,

(2) INVRT T
CHOIERH A D= X APHEETE R WERBREEN O A ha U ER 72
T v Fa A R ER N ERE S N2 RBRENRBREZ L, EH 5 DE
HATHDNEMRT D,

(3) >T7Fv
Pl A b S UBRERIC W TIE, BREBRENRBRER O, ERHRD b=+
DIRHANE LN TWD T2, RERE NGB &2 FhE L 72V,

(4) Younmyv
s TR ha A UARERIZ OV TR, BREBRENRBRERENS . (ERARD HiL7en-o
THAPG LI TWA T8, BRERE NRER 2 3206 L 720,
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CPLEA N u FURRIERIC oW TR ABRE NABGE R O (ERARD b+
DIRAMADTFHN TN DT, ABRE VR Z FEhti L 72\,

ST R u Z U RRIERIC oW TR ABRE NABGE R O (ERASRD bt
IR BN TS 728, S BRE NRBR A F2hE L7z, 72ds, H—OfEM A
= A LHHEE T E RVEMWRBRIER D O 2 R a7 UARIER 2B b7
IO TR LN TV D,

s PR L RIS SV TR, BB BB R B | fER SRR b7
MOTZHRANMELNTWD 720, REBRE N Z EE L7,

(5) Y7 n/LRR
c 2 b BRSOV T, B PN RBRE R S MEFERD bR o
TR RMANBL TS0, RBRENRBE EE L2V, i, B—off
FIA 1 = R D BSHERE C & AV B RIRAS e B = A b | S R E 11T
Y Ru OB RO bR o TN RO TN D,
C T R RS URRERIC OV T, BB BRI R D IERIASRRD DAL
T3 IR AR DN TV D T, FREBRE N Z S0 L 72w,
ST R RS URERIC OV T, B RS R B E AR bz s
ORI 358D B V72 i > T2 ORBCT 2 ARG 5 TV S 720 GlBRE
B & £ 5.

(6) YZun7aERAH
CH—OEH A B = R LBRHEETE RVEWRBREE RN D=2 ha S U 7
BT v N m SRR AR S U T, SRR A EB L, &b b oTE
T 50 %R 5.,
- DIEM A J = X LR T & RV EWIRBR R DI A N B A U RRER
7 v R A R SR S =, RRE NI E F L. 5 6 OfE
FCh 50 EHRT 5,

(7) ATV v
c T2 R a A URBERICOW T, RBRENRBAE RN S (EARRD b+
RHRME LN TV, RSN % 20 L7200,
CH—OPE A T = R A HERE T & A VBN ARSI B O I A A O T R
b A UREER E T R A R S s BT v R A
FRAEAIZ W CREBRE NRBR 2 9206 L. s d 5,
DR A I = X LDHEE TE RVERBREE R DT 2 b u s R ER &
T v Ra s R ERNERE S N0 REBENRBRE ER L, Pb 50l
HCh b EHERT 5,
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(8) Z7x==hrA

s PLT A b e S URRERIZ W TR, BRBRE NRBREE R R O —DIER A B =X A
DHEE CE R VEMREBRE RO ERHRRO ONTMEANGONTNDHT=8,
R NEBR 2 S8 L 720,

- T R RRIERICOWTIE, BRBRE NSRS EHAFE O b m
DIFONTWEN, AEIERT 258 & FEORENHG LN TVD EIFRO LI
einotolo s, RERENRERZ FEhiT 5,

- FLREDRIR A VB AARIERIC OV TIE, BBRE NSRS R L N —DOIEHA 1 =X
LDHEE TE 2 WEIMRBRGE R D TEHAD RO DI A NG LI TV D3,
A EIFEHT 53 ERE NARBR CIIME CE 2WER TH Y | AWl L 0 MR
5

(9) Zxa=buaFtv
s Ty Ra g URRERNC W TR, RBRENABRE RS . fEHRRD b+
RIAPGEON TV DT, PBRE N A i L 72 v,
T Ru g URRERNC W TR, BRBRE NRERRS R LK O —DIER A 1 = X 4
ISHEE AT REZR BV RIBRAS R O AFH RO b+ A MR E LTS T
D, REBRE PR & I LR,

(10) 7=/ ")LEH—)L

s B —DIEH A 1 = X ADRHEE T & 7o W BB R K OYE PR AR R b = X
MaZURRER E 72387 v Ra 7 U RRER S EHE S iz 7o S BRE Nl &
FhieL., EHLDOERTH 20 EMHERT 5,

sPL A b URRERIC W TR, RBRE N R L O —OIER A 1 = X A
DHEE CE R VEMREAE RO EHRROONTZMENELNTNDETZ9,
FRERE NBBR 2 FEHE L 72,

cH—DOIEH A D= X APHEE TE R VBRSNS T > Ra 7 UER A
HeShizio, REBENRBRZ LT 5,

s DOIEH A = X LBHEE T & 7o WEMRRERAE 0 & FURIR A VB U ERER 3
ST, RBRENHBRE T 5,

s DOIEH A = X APHEE T & 7o\ W BN R BR RS B M O 2 AR s DL
IR T RRER DNERE S =720, RBRE N 2 £ 95,

(11) ~v7vtnuaty 2 g
s TR b S URRERIC DWW TR, BEBRE NS R L O —DIEH A 1 = X L0
HEE FTRE 2BV AR EE S O L TEARRO DN ARE LN TV D T2, iR
BNRERZ I L7\, 73, H— O EH A 1 = X L3 e E C© & 220 B aliRigs
BN A b B U BRER KR OPLT o R ZF U ER 3RS S m A NG o
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nTn5,

*H—DEH A D = X LDPHEE TE VB RBREE R DHI X b e 7 URRIEH £
X7 R ’7/%1??@73)@?&%%71& CARBRENRBRZEZR L, EH 5 0fE
MTH L0 EMead+

R/ VAN = /7/7{%115)5@ TOWTIE, WUBRE R R K O FRI R AR SR 00 &
TERDFE O BT AN GO TV DT, FBRE R A e L 72\,

s PUHNRIR A V| UARRIERIZ DWW T, ARBRE NARER G R M N —DIE A I =X
LDHEE TE VIR R 6 AEHDEERO BT RGBTV D03,
A a1 S0 9 % RUBRE AR TIIERR CE RWEM TH v | AWalERIC L s+
%o

2. 1 KUK OEROBIE LoHmis
(1) A"y
O =AM FURBRIERAROYI= R bl R ER

1) Klotz 51992k > T, IR JLZHONT, B B AHMK MCF-7 2 Wz LR—& —
TotA(FnE—FERICE =X ha S U FRICE RS AT 5 LR — 2 —BIEEEA
Mlaz AWy 7 =7 —ERBFE)BRFT S TnD, ZTORREELT, ZANYZ
0.1uM(=20ng/L) DIEFEIC BN TA Y 7 = 5 —EOFRBAZFHE L, 0.1pM(=20pg/L) DL 1230
TITFZA RN T4 0nMIC L DNV 7 = T —FBDORBEEELZ,

F 7=, Ishikawa = NEN AR 2 W2 LiR—% —7 v A 128\, 0.1nM(=20pg/L)
DREIZBWNT 176 AT VA=V InM IZX 20y 7 =T —BORBAEHE LA,
0.1pM(=20pg/L) DIEEICB W T Y 7 = 77— OB EFHFE Lo 72,

Flz, IANRY T HONT, b MR A MCF-7 =& bk a7 U S FIRA~O#EA B E R )

BEtEnTnW5, TofEEE LT, AU, 1.0 10nM(=201, 2,012pg/L) DEEIZIBWT
1768 A b7 VA4 —/L 0.5nM OZFIRGES 2 BHE L=,
2) Blair 520002k > T, ZARYZHONT, SD 7 v b FEMIET A b o7 U Z R IR~
EAHERBRIBRF SN TS, TOMELE LT, AU LiE, 1~1,0000M(=201~
201,228ng/L) DIEFEICH W T 17T A T P F—/L InM OZ FEFE S5 L ICs0 il 2R S 72
MNoT,

@ 7 v Ras URRIEH
1) Schein 51979 K-> T, H/RY JLIZDOWT, Swiss-Webster ~ 7 AR ARFIIL T > K
U IR ORI ERBRA R SN T D, TR E LT, ZANY L, 0.01, 0.1, 1,
10pM(=0.2, 20, 201, 2,012pg/L)DIEFEEIZB W T 5ba-PE Ku 7 & F A7 1 2 1nM OZ B IKES
AICx L ICso A RS 72 o7z,

@  HRBRAR T ARER R OHL R AR A V- HRER
1) Sun 5200k - T, HANRYJLZHONT, b MFRAAMII HepG2 Z V- LR —Z —
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7 A (U H Y MEGEBIC RIS VE V2 /IR BIGEERS AT 5 LR —4 —E{G 18
ANz AWieny 7 = 7 —BREFDPMFT SN TND, ZORRE LT, BN Y LT
ICso i 84uM(=16,903pg/L) DIREIZB VT R I — R A n=5nMIZ kDL 7 =T —FD
FEEARE L=2, 10, 50, 100nM(=2,012, 10,061, 20,123pg/L)DIEEIZBNTALY T =T
—BORIAEZFE L /2o T,

@ ERERE
1) Hanazato & Dodson(1995)i2 k- T, A/ YL 5, 10pg/L I\l 24 BRI S5 9 4
F CIE BEBFERESM) SNT= 2 Vv a(Daphnia pulex) ~DEBNHBRISN TS, D
fid & LT, bug/L L EOIT < BX CTHEMERICES 2 £ TORTE A BOEIE, #EpEINZ T
2N ORAE, FEEIRDARR DARAE,  RAME IR O Bl Rl B DARME NGB B LTz,
7z, AR5, 10pg/L Tl 24 REREIARTE S5 9 B F CIEK BRI ERIMM S
7= 2 ¥ = (Daphnia pulex) ~DBENPHBHFN SN TN D, ZOREFE LT, 10pg/L OIEL FEX T
R DIRAE SR BTz,
RS NBDIER A =K I 2 Bz V8 EREA
2) Lillie(1973)I2 & > T, A3V 1 250, 500ppm(FE ) % 32 @i~ 5 36 i [FRATE 5-
éﬂf:lﬁtﬁ White Leghorn =7 kU ~OEENBF SN TND, ZORERE LT, 250ppm UL L
TR CIREOME, 500ppm (X < BEHE T 4 {8 O IRE OARAE (R EEIE) 338D B il
f_75> A fgpEYR=R, JE &, N, AmEAE, SRE. SO0, IROSMELER FRIZ
BT bR o T,
RBSNDIERAA =X L : = A baZ UBRIER, i=X b URRER

1) Shtenberg & Rybakova (196812 5> T, B4 UL 7, 14, T0mg/kg/day % 1 AERIFE O #
H-INTZMEHET »~ F~OEEPRFT SN TS, ZOREE LT, Tmgkg/day UL EDIX< @Rt
THEEEOIKE, 14mg/kg/day UL EDOIX BERECHREOMKAE, migH 77 1ra) o
7 7 —BIEMEOMRME, FIEFMIO BRI L 2 MEMOREIE, 7T0mg/kg/day DIX < BHETHIK
BRD X 5 FEELY A BH EE OARAEDFRD BTz,
TRIBENAERA =L Hi7 v Ra U 5EEH

©® HEMEASHRE
1) Pant 5(1996)I2 k> T, B3V L 25, 50, 100mg/kg/day % 60 HEGHE 5 F)#EA L S
ﬂ’bf_ﬁﬁvﬁ Druckery 7 v F ~DOEBENRFT SN TS, ZOFERLE LT, 50mg/kg/day LL LD
T HBHECTHEERE FROME, R AR FROEME, fFBREFRoEEBFEO b,
F7=. AU L 25, 50, 100mg/kg/day % 60 HFGHE 5 H)RE O %5 S 7= 8h# 1 Druckery
7 v bOEEPRE SN TS, ZOREEE LT, 50mg/kg/day LI EDIE< EjECiEENE 1
RO, FE LR RO, AR RO ERZED b,
RESNDIEHA D=L =X ha U EHL. 17 > Re b UAREH
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2) Pant 5(1995)I2 k> T, B/ NV L 50, 100mg/kg/day Z 90 HFGHE 5 F)RO#&EE5 Shiz
FCGARE Wistar 7 > b ~OREENRRFTI SN TS, ZORERE LT, 50mg/kg/day UL EDIX< #&
FECHEENG F RO, FE LEPREFRORME, Rl FRo&E, KEThZ 77— F7E R
a S —RiEHOEME, BEPy - I AEZIN N T U RARAXNTF X —BIEEO & H,
100mg/kg/day DI BRETH T /L a—2-6 U T b Ra 7 —BiEMEOICE, FEg Y
B R =T e s —BEEORE, FEOKENGED b,

RBRINHIERA D=L = A ba P UBIER, L7 v Ka 7 U BER

@ PR

1) Meeker 52002 L T, HANRYLZHNT, KEARZ ki Massachusetts General
Hospital (2T 2000 4 1 A 2> 5 2003 4F 4 2 CREGEZINZ #hiL iz etk o Bl (B 272
Z)~DEBERRFI SN TWD, ZORFEE LT, RF 1277 b= (VY Vo i FE )
BEOT AT 4 v 7 [EIFESHT(E M EIZERB W T, F R (p=0.01) & O 1-#E8) % (p=0.01)
E AR DOFBURIRE =00 & R OEIRE =MD 23RO i, 1-F7 M= (T 3 U V55 fig
WINZAH )R D BT R AT (S AL DI 38 TR 7 8 38 (p=0.03) S UNH 1~ BRI i
(p=0.02) & ICADOFHBENED b,

TRENHMERAA D=L =2 haF URRER, L7 v Ka 7 U HER
2) Meeker &(2006b)IZ L > T, HANRYILIZHWNT, KER A b 1 Massachusetts General
Hospital (27T 2000 4F 1 A 25 2003 4F 4 H 20T CAREEZ W RN 7= &tk o BB E (5 1 268
ZI~DEBERRFI SN TWD, ZORFEE LT, R 1-F77 b= (VY Vo i FE )
T E D LB RIR T (AL EDIC B W T 7 A b 27 1 R & A OFBE (il E[A]
JitRE-24.31. 95%[EHHX [H-43.3~-5.21) 738D b LTz,

RBRISNHIEAA D=L =X haZF UBIER, L7 v Ka 7 U HER

235 3K

Blair RM, Fang H, Branham WS, Hass BS, Dial SL, Moland CL, Tong W, Shi L, 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 H

TER DX 5y 2@EDEF T %73, LTFRET, )

Hanazato T and Dodson SI (1995) Synergistic effects of low oxygen concentration, predator
kairomone, and a pesticide on the cladoceran Daphnia pulex. Limnology and Oceanography, 40
(4), 700-709. (D1))

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

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

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

Meeker JD, Ryan L, Barr DB, Herrick RF, Bennett DH, Bravo R and Hauser R (2004) The
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relationship of urinary metabolites of carbaryl/mnaphthalene 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 carbaryl in 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 of the mouse. Journal of

Environmental Pathology and Toxicology, 3 (1-2), 461-470. (21))

Shtenberg AI and Rybakova MN (1968) Effect of carbaryl on the neuroendocrine system of rats.
Food and Cosmetics Toxicology, 6 (4), 461-467. (51))

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. (31))

(2) BARTF

O AFH e
1) Pant 519952 k> T, AART7F 0.1, 0.2, 0.4, 0.8mg/kg/day % 60 HEIGH 5 H)#E

N85 SNz # 1 Druckrey 7 v h~OEERKRFTINTWVWDE, TORMELEL T,
0.2mg/kg/day LA EDOIX < FEHE TR RIRTHE FEORME, K E LR SR RO,
B RIS AT TE =R O S RS B A e K OV o B B D ARCAIE | R St okt K OVFH o B B DAL
HE AR AT S Mo e B OVKE of B B D ARG, o6 [ iR dsod S ORI B R, FE B 7 1 22— % -6-P
Tt Fe s —EBiEHofE, BEdb Y Lve h—L7 ke Fasrh—EBEHoRE, Bt v-7
NEINVRTUARTFHX—BIEROEE, BRTABT © e/ F—BiEMEO &E,
0.4mg/kg/day VL EDIX < B CREAE T EEOIENFED bivl,

RESNDER AN =L : 22 a7 URRIERL 17 > Fe 7 U RRIEA
2) Pant 5(199DIZ L >T, HIAAKRT T 0.2, 0.4mglkg/day % HPEH 2 HEEFL H £ T 21 HH
& 1 # b S L7z Druckrey 7 > b @ 90 HEHEFEID ~DEBRFT SN TWD, ZORERE
LT, 0.4mg/kg/day DX < B CTRE HATHREFEORE, R LA EERE 72RO E,
O EIRP R T HRFEROEE, FBRF Y v e b—LT e Na s —BiEEoE, FBE L
TeE R =Bk y-Z N E IV T AT F L —BIEEDEEAGRD b iz,

RBINDHIERHA =L = A b R EH. St= A be 7 URREH

EEB TN
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 of rat. Human and Experimental
Toxicology, 14 (11), 889-894.(1D1))

Pant N, Shankar R and Srivastava SP (1997) In utero and lactational exposure of carbofuran to
rats: Effect on testes and sperm. Human and Experimental Toxicology, 16 (5), 267-272.(1D2))

(3) ¥T7FHvv

O $Hi= A ba s URRIER

1) Tran 5(1996)IC L > T, 174 A LT V4 =L 2nM HEFOTTF P NZHONWT, & b=
A ha g U R E OV G ILERBRABRE STV D, ORISR E LT, 772003 10,
100nM(=2,407, 24,070ng/L) DB W THREA ZLE LT,

£/, 1T A N T VA4 —/L 0.5nM 77 T 75 0.207, 0.414, 2.075, 10pM(=50,

100, 499, 2,407pg/I)IZ 12 BEEIIE< & LRI L D LA —H —7 v A (7 u ' — X IR
t hT R ha s U BIRISEMEY =BT 5 VAR — % B EANMEE AW 6077 by
F—BREGFE) PR SN TS, TORELE LT, 7 F Vi, 0.414pM(=100pg/L) VL E
DIREIZBWT #AT 7 N A —VORBEFEEE L,

EEB TN
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.(D1))

(4) vy

O =R bhuFUHREH
1) Vinggaard (19992 k> T, Y712 0.001, 0.1, 1, 10pM(=0.23, 23. 233. 2,331ng/L)
9 HRIEK L2 8 ML A MCF-7 (2 X 2 Ml tEFEEER (E-Screen 7 v £ A1) G S
TWb, ZOFEREL LT, Yo it, Mashbs FHE Loz,

@ =R bu s UEREH
1) Orton 5Q00DIZL->T, 17T#=A KT VA —/L 0.25nM HFFDO Y7 0.008~
15.6nM(=1.9~3,636pg/I)NZ 3~6 HRNIE B LB RHIC L DL R—2—T v A (FuE— ¥
ice b2 b AU ERIGEERES E AT D VR — B FE AR E AW 6T
M —BRBEFE) NPT INTND, TORERE LT, Y rrid, 0.98~31.3uM(=228~
7,296ng/L)DIRFEIZEBNT FH T 7 b X —EORBFEZAE LT,

® Ty Res U BEER

1) Orton H(2009)I2L->T, TA ATy 250M HFETFDOY 71 0.008~15.6pM(=1.9
~3,636ng/I)IZ 3~6 HRIIE<BELIEBRHCL D LAR—FZ—T v (FeE— Xk b7
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v Ra U RIRISEERS AT D VAR — X —Bin FE A E AW BT A —E
FHFEPRBI SN TWD, ZOREL LT, Yvr i, 15.6~31.3uM(=3,636~7,2961ng/L)
DREIZIBNT BH T 7 X —EORBIHE L HE LT,

T2, YUnr 6.25, 62.5uM(=1,457, 14,569ug/L)IZ 20 BERIEK B LT 7 VAV A H T
JVIREHRADEEBERRF SN TWD, ZOREEE LT, 62.5uM(=14,569ng/L) D FEIZ BN T
b MERMETT B R e B REIET 2 N AT u U EARE OME, b MEEMES ) R e el
PPEHEIR R DARME S FR D B LT,

@  PUHAIRIRA VT CREER

1) Vanden Berg 5(199DIC L > T, Y7l oW, A axy SR IRE AW iE S E
FRBR G A 7 % 2 2 D IC50H 0.04pM 735 Hi T & DR EEDAER YA 1 % o U AE ) At
ENTWD, ZTORERE LT, Yrril, 100pM(=23,310pg/L)DEEIZB VT HEFA 2 E
L7eho 77,

® AGHEE
1) Fernandes 52002 &> T, Yvrr 125, 250mg/kg/day % 30 H [ O£ 5 L 7= sl 2
Wistar 7 v F~OEENPRF STV D, TORERE LT, 125mg/kg/day LA EDIE < F@ERETH
gt sl K OFE 6 BE B D EE NGB 8O ALz, L L, IREE, FEEMEx R O B &, I3 BT
R OVFR S B | ks 72 ek K OV ot B2 i, ARG A of Mo OVRRRE B | R BAE Bkt S OV e B o
B fgttoet K O B, AR T 2 S A7 v R RSEHORF B g REA R, RN B ROk
R B M OVIREORS B AR RS 25, R EIORS B AR RS il Re f] | BRI K OISR RS B A
K fmmRe i PEATERRBR(RIE~ & o MRS, RIEHE AT RE, RIESRSIZ 2 2 £ T off AR,
WIEIGRETE RS, RIEISRE 2 O AT, WIRISRE 2 OFFABREL SREEEOIITRER R D i
o,
TRIBENAERA =L Hi7 v Ra U EEH

235 ik
Fernandes GS, Arena AC, 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: In 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 hormone levels in vivo. Archives of

toxicology, 65 (1), 15-19.(@1))

Vinggaard AM, Breinholt V and Larsen JC (1999) Screening of selected pesticides for oestrogen
receptor activation in vitro. Food Additives and Contaminants, 116 (12), 533-542.(1D1))
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(5) Y7 /LA
O =& ~aF U AREH
1) Andersen 5(2002)IZ %> T, ¥ 7 m/LAR A 0.01~50uM(=2.2~11,049ng/L)iZ 6 HEIE< &
L7- b ML AHIRE MCF-7 12 X 2 HifugsiakEk (E-Screen 7 » £ A) DG ST\ 5, £ D5
RELT, V7 rARRE, MEEAZFHE L RhoTz,

F72, V7R A 0.01~50uM(=2.2~11,049ng/I)IZ 24 BFRENIELS @\ L2 FELS AMIR
MCF-7 Ik Db AR —4—T veA(Fut—XHkict h=X ka7 oS FIRISENRS 26
T 5 UR—Z — BT EAMEZ WLy 7 =5 —PREFE)ARFT SN TWD, Ok R
ELT, V7 aNRRE, VT 2T —BORREEFE LR oT,

@ TrvRuZURkEA

1) Andersen 5(2002)iZL - T, ¥ 7 /LR A 0.01~50nM(=2.2~11,049ng/L)IZ 24 FEHIE<
T LT v A =— AN AAX—IHII CHO-KI I LD LR—% —7 vt A (7 ut—X fHmic
b N7V Re P U RIRIGEN RS 2 AT 5 LR — 2 — i\ a1 E AR E WLy T 2 T —
ERIAFEDPRFT SN TND, TOMEL LT, V7R RE, Vo7 2T —EBOREEH
BLhoT,

@ Hi7 v ke UBRIER

1) Andersen 50022 L->T, AF /L L rARry 0.1nM HEFETFTOY 7 /LR A 0.01~
50uM(=2.2~11,049ng/L)IZ 24 RERENIES B L7 F v A =— AN AR X —JiHllg CHO-KI |2 X
HUR—=F—T v (FaT—XHFEBIZ N7 v Nl U SFRIERES 6T 5 LR —%
—EEFEAEE WLy T = 7 —BREFE DRI TS, ZOfRRELT, V7
7 LAR AL, 20pM(=4,420pg/L) DPRETL Y 7 = 7 —E ORI ZHE LT,

2) Xu 5(008)I2L-T, bavt krT A AT Y 1InM HFFOY 7 m/LARA 0.1, 1,
10uM (=22, 221, 2,210pg/I)IZ 24 FERIE<E L7 7 U 2 R U YU igHifE CV-1ic k5 L
R——T A (TrE—FfEKICE N7 Naly o SBRRICESEERS BT 5 L A—F%—i&
BrEANMRAE W 877 7 b X —BREFLD PRI SN TWD, ZOfRFEELT, U7
2VARANE, BHT 7 X —EBORBELE Lo T,

@ HEMEASH R

1) Okamura 5(2005)I2 k- T, Y7 mLliR A 1, 2, 4mglkg/day % 9 WM R(EE 6 H)EZ T
B 5 U7 10 B HE Wistar 7 v b ~OREPREFT SN TS, ZORHEE LT, 1mgkg/day LA
FoX<ERECMIEY ) 2 X7 T —BIEEOMME, 1. 4mg/kg/day DX < BZRE TR IR
BT OEEE R OIME, 2mg/kg/day VL EDOIZ < @BRETHRMERF 2V = X7 T —B1EME
DIEfE, 4mg/kg/day OIX < FERET, (KEOME, ATlEHER EEOME, HBHR LMY EREOR
B, ZERE AR EEOE, 2R ESEEOSENRBD bR, MR T2 M 2T r R
BT FRD v o T,
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MR SN A=A L s 2 X bar URAERL $U7 > R r ARE

235 3R

Andersen HR, Vinggaard AM, Rasmussen TH, Gjermandsen IM and Bonefeld-Jorgensen EC (2002)
Effects of currently used pesticides in assays for estrogenicity, androgenicity, and aromatase
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
H, Ichihara G, Kondo T and Nakajima T (2005) A comprehensive evaluation of the testicular
toxicity of dichlorvos in Wistar rats. Toxicology, 213 (1-2), 129-137.(@1))

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.(32))

(6) YZuua 7 aEAH L
O34
1) Christian 520022 L > T, YZunr7uE A% 50, 150, 450ppm(4.1~12.6, 11.6~
40.2, 29.5~109.0mg/kg/day (ZFH24)Z A2/ 70 HE1HHAH. 106~118 H#% £ THUKKE L S
7HERE SD T v R ~OEBERKRET ST\ D, ZORERE LT, 50, 150ppm O 5 TREMW
DFEF-HIREE E OARAE, 150ppm LA LD # 5 RE TR AEFMEDOIER 1 B OBLE, FrEFRED R4y
Bt H OZRAE, 450ppm O GEETREM O R E O, REEM) O RMFE T B o @i, Tk &
BEOEIME, BT RO EEOEE, AEBEGEEOEME, 21 Bl A OREOK
fil, Fbétaser B OVFESGHEE B OARAI,  MoUigHE sk BB B (A, iRkt B & O 2G8® H vz,
Fo. ZOBEWH S A OBERL% . T2 64 HRI#OKEE Sz ikt SD 5 v MrE)
W~DRERHR SN TWD, ZOREELE LT, 50ppm Pl OB 5#F THEMEF B O SR E T
DOFTERBOPRIE, 4 At Fo frAEATOEFROMAE, 50ppm D1 5-4E CTHETEM) O R Rt
FEOKAE, 150ppm LA D #e 55 THEFFEI O R OARAE  ME(F B4 0 72 57 B0 sl 85 O IR,
by it ot B B OB, 450ppm ¢ 5-8F CREFEIM) O /o A kS BLAR & B R oD B, S SEHERT I OVt
HEOBE, A EEROE, B OREOIE, MRl & OFE kT & &ORE, HE{ 78
W) D 1247 B gkt BB O B AN BTz,
TRINHERA =R L : ZRA baF R EH, i X Fa FURRIER. 72 Fe 7 Uk E
. 517 v Re 7 R AR

2B LR
Christian MS, York RG, Hoberman AM, Fisher L.C and Brown WR (2002) Oral (drinking water)
two-generation reproductive toxicity study of bromodichloromethane (BDCM) in rats.
International Journal of Toxicology, 21 (2), 115-146.(1D1))

(7)) AT/~
O =& X UREER
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1) Manabe 5(2008)I2 L > T, ATV 2O T, T v N FEED A MtT/Se 2
TR SRR SN TV D, TORREL LT, ¥4 7Y/ ik, RECwo Q782+ 7
T A —/L 1,000pM AR IVEED 10% 2402 3 5 165 & 7~ 3R E) 9 TuM(=30mg/L) DI E 20
ORI 2 558 LTz,

2) Kojima 520051k -> T, #A T2 2O T, b MIFER M BGL &2 V- LR —
B—T oA (TrE—XHBICE TR e S U RN ERSN A AT 5 LR — 4 — G T
WA E WLy 7 = 7 —BREFLD PRI I TN D, ZOFRELT, 24TV
I%. REC10f& 460pM(=140mg/L) DIEEICB N T Y 7 = F— P ORMAF L L1~

© FERE

1) Spyker & Avery(197DIZ L > T, A4 7Y /> 0.18, 9.0mg/kg/day Z=H#HHHER £
TROBG Sz Hybrid ~ 7 2A~O@ BRGS0 5, ZOfERLE LT, 0.18mg/kg/day
PLEDIX ERECURBIM R O BB O EHEINEOKE, 60 HEMFEI® D rod cling
endurance R IZI 1T HITENRFI OKAE, 70 HE B @ inclined place Bk IZ31T 5 % Tt
INFEEDIEAE, 0.18mg/kg/day DT < FEFE TR EFEOIRME, L U VATE A OIFELE, fERH D
H & OVEB o HER OISE, 9.0mglkg/day OIX<EEHET 1, 2, 3 HifrEMAEOEME, 100 H

linfr &4 O Lashley I A EERBRIC 51 2 EATHE OIRAED TR b7z,
MRENDNEH AN =L =2 X b AREAL Pl A ha 7 URRIEM. 7 a7 oRkpE

M. si7 v Ru 7 U RRIEH

@ FEFHIRA
1) Swan 520032 L > T, XA TV 7 220V, KE Missouri M Columbia 72T 1999
5 2001 AEIZATHRAN S IRAERD S AU 72w O BB (202 44 Th KT IAEBIRE 25 40, & HEEE 25

B)SDEBRRIF SN TN D, TOREE LT, R P EGRE T IREE & O HBIZ BT
R AT 2 ) AR E DO EDRD BT,

Flo, XAT T 2OV, K[E Minnesota M Minneapolis 12T 1999 7> 5 2001 4FiZ
BENR DS TSI ERS S T ik ORBE (215 44, K FIRAIEBIRE 9 4. KTRRE 27 44) ~ DR EN
BEfShTW5b, ZORERE LT, KU EFIRE T EE L OHIRIZIB W TR XA T2/
IR & ZBIENEIIER D bR o T,

RRINADIERA D=L =X M URRIEH, 17 Re b7 URREH
2) Swan(2006)IZ L ~> T, XA 7Y/ 22T, K[E Missouri /Il Columbia 72T 1999 H»
5 2001 FFIZAEIRDSSIRIERD S VT ATIR OBLEAE (21~24 ik, BABED 5 BAFF- R SEBIRE 25
% XHIREE 25 L)~ DOREPKRF STV D, TOREFRE LT, M HBAEGIRECIIx REE L o
HBHIZISWTIRPZ A T 2 AR E O EE TR BTz,

RBRINDIERA D=L =X haZ URRIEH, 172 Ke b U HREH

EEBUN
Kojima M, Fukunaga K, Sasaki M, Nakamura M, Tsuji M and Nishiyama T (2005) Evaluation of
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estrogenic activities of pesticides using an In vitro reporter gene assay. International Journal of
Environmental Health Research, 15 (4), 271-280.(1D2))

Manabe M, Kanda S, Fukunaga K, Tsubura A and Nishiyama T (2006) Evaluation of the estrogenic
activities of some pesticides and their combinations using MtT/Se cell proliferation assay.
International Journal of Hygiene and Environmental Health, 209 (5), 413-421.(1D1))

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.(132))

Swan SH, Kruse RL, Liu F, 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==hrA
O Pr=RA bu s UERER
1) Olsen HQ200DIZL->T, 7== kA DN T, & FILAAMIIE MCF-7 % FU 7 Hilfa i
JHERER (E-Screen) MREFT SN TV D, ZORERE LT, 7==FA i, 100pM(=25mg/L) D
JEIZRBWT 1THT A T P4 —/b 30pM (2 K 2 Ml sk s 4 BE L7,

@ Tr Rl URkEA

1) Meyer 520092 L > T, 7 == hA > 50uM(=13mg/I)(Z 48 BEIE< B L 727 v Bt

JAfEHINE PC-12 ~DORENRFT SN TND, TOFEL LT, 7Tv Rl v SR RREEDR

. F b7 v— 2 P450(CYP3A2) R HLE D EEA RO ST,

2) Gehlhaus 5Q00NIZE > T, 7== kA2 10, 100pM(=2.5, 25mg/I)IZ 24~48 HifEI% <
# LTz~ 7 AN ARIRE 1eleT ~DREDPKRFI SN TV D, ZORRE LT, 7 FrF s

RO mRNA EHEOFEE, F ~ 7 10— 2 P450(CYP3A11)® mRNA B EO EENZRD Hh

776

@  PLHIRIRA LT HEER

1) Fleckman »(198DIC L - T, 7 == kA > 20, 80, 200, 400pM(=5.0. 20, 50, 101mg/L)
2 1 BRIE<SKEBE L2 T v N FRERTEER SR ~ORERRFH SN TVD, TOREL LT,
ICs0 fE 10uM(=2.5mg/L) DIEFETH U 7 IA A L ik FR AR R V£ 5 W B OEAE., ICso
fili 200pM(=50mg/L) 0 i = T BRI A L6 o B 7R L L 35 BRI R L o Wb
mEOBMENRO LT,

2) Lim 5(1996)ic Lk ~> T, 7==hkA > 25, 50, 100, 200pM(=6.3, 13. 25. 50mg/L)iZ 1
IE< B LT v b FPRAFMEREMRA~OEERRFT SN TS, ZTO/MEL LT,
50uM(=13mg/L)LL EDIZ FEX TR Y 33— R¥A v =V D IAZRORAENTRD iz,
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3) Davis 5(1986)IC L > T, 7== kA > 50, 100, 150, 200uM(=13. 25. 38, 50mg/L)IZ
6 FFMIZ<BEL=T v b FREFIESZEMB~OEENRN I TS, TOMEL LT,
50uM(=13mg/L) LA EDIE BEX CTHRECRET 1 T 7 F o 3 EmOKE, FRENE AR V€ ik
HARNEFHEMN T 0 T 7 F o 5WEORENR RO i,

F72, 7x==FA 2 50, 150uM(=13, 38mg/I)IZ 18 FFfIE< #& L7=7 v b FERFTHEL %
AR ~DOEENRF SN TS, ZORERE LT, 50uM(=13mg/L)LL EiE < X TR RE
7077 FrawEORE, mRNA FBEEOMKE, FREAERT AR VT Vi AV L REE R
FEA/LE 2 mRNA BELEORIEDFRD Hiviz,

4) Franklyn 5(1985)I2 Lk ~> T, 7 == kA > 50, 100, 150, 200pM(=13, 25, 38, 50mg/L)
2 6 FEMIEKBTE LT v b FPERISITESSME~ORENRFI S TWD, ZO/REE LT,
50puM(=13mg/L) LA D 1E < G X T RUR BRI AR L F o i AR L8 o i B8 BRI AR L8

Sy EDIEMEDS TR H LT,

72, 7== kA2 50, 100, 150, 200uM(=13, 25, 38, 50mg/L)iZ 1 I T L1=T
/bTﬁmm%m%ﬁmmw CENREI STV D, ZORRE LT, 50pM(=13mg/L)EL Lo

FEXTEF~D NY 33— N A o =0 IABREOBRENED L,

@ AGEEE

1) Tamura 5(200012 & - T, HEINFHEALE(26 AR 7 ~#EME T T R ha v Uk TR 5%
52 RFfil#£IZ 7 = = M A > 70, 140mg/kg/day % Hi[EIEFEHe 5 < 72 i Wistar Imamichi 7 >~ K
~OEBENRF SN TS, TORFE LT, T0mgkg/day DIE < FERE Tl i I8 HERE A L
EUREOEME, 140mg/kg/day DX FRETHIEF 8= A M7 VA — L OEfE, MEHA &
EUREOEE, FEMSEEOSE, IR EEOME, HEUNEROMRE, BRI OKE,
TE PR ITERCAR L8 PR OARE, i T IR BLRITHR L8 R OARME AR D B ATz,

o, YEIAEALERE BEIC Y vHEME T T N e R VR LRI 2= b v
140mg/kg/day % H[EIEIER 5 S 172 Wistar Imamichi 7 v h~OE R BT SN T\ 5, &
DOfEFRE LT, FEHRTEEORMENFTED b,
TRIBENAERA =L Him 2 s a # U REEH

OEEGENTSZ -
1) de Sandro 519912 X > T, 7 == kA > 25, 100mg/kg/day % 7 HEFE O &5 -k
SD 7 v h~DOEEPHEI SN TN D, TOREKE LT, MiFFIA v U REOE, Tl
5T A A —BIEHEOIKE, Bl 5-7 1 4 —BIEEO SENRD b,
£72. 7 == bFA 2 100mg/kg/day & 14 HHE#E A& G 72/ SD 7 v F O FEt S
NTWo, ZORERE LT, IfiEh EROD(= F %2 LY L7 ¢ -0 F =F 7 —8) GO
i, A&+ PROD(XR> hH v LYy V7 4 -OF7=F 7 —F¥) WikkEo&E., Fikd
UDPGT(UDP Zv2 11 ) )b kT v A7 = F— ) HiFIED S BN RO bz,
TRESIDVER A J1 = R 2« FLHR IR AR LE VAR
2) Schroder-van der Elst 5(1996)iZ k> T, 7 == FA » 50mg/kg/day % 3 HFIRAFE 5 X
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Mo REHE Wistar 7 v F~ORERBEFI SN TS, ZORERE LT, MFFHRFA m¥s
TREEORAE, MyE TGS A v & o CIREOIRME, MmiETHR Y I — MY A v = REOEE,
Jisd H IR AR A L E B SR (ID-IT, MEEMEORAE, X - HUR IR A LV o B 5 (@ GPD)TE
PO, BT R RS L E B EESR (T4-UGT. T3-UGT1. a-GPD. ME)EM:D S 78
b HIT,

REINDIEM A T = X L GrHRIR A VE CRRER
3) Theodoropoulos ©(1980)iZ L > T, 7 == hA > 50mg/kg/day % 7 HEEHERE G i i-ak
BHESD 7 v b~DOEERHRETENTWD, ZORER L LT IMETHRY A 7% 2 R EORAE,
MIE PR A 7 & o VRO, MG MY 23— R v = R OMRAE, fyE bt -
U 3 — R 1= PR O, FRIRARE AR LT 2 i AS /L o 8 ifn 375 o AR Rl i A L
T UREDORIENFED b7,

F7-. HIRIBRHAERZIC T == b A > 50mg/kg/day % 7 HEEFER G S 7-p#agE SD &

v RADOEENRF SN TWD, ZORESRE LT, g FRIRE AR VE R EOKE, T
PR A BRI AR L IR EE DARE DGR D LT,

TREXNABER A =X L HFUHRIE AR LE REEH

2 3CHk

Davis JR, Lynam TC, Franklyn JA, Docherty K and Sheppard MC (1986) Tri-iodothyronine and
phenytoin reduce prolactin messenger RNA levels in cultured rat pituitary cells. Journal of
Endocrinology, 109 (3), 359-364.(3)3))

De Sandro V, Chevrier M, Boddaert A, Melcion C, Cordier A and Richert L (1991) Comparison of the
effects of propylthiouracil, amiodarone, diphenylhydantoin, phenobarbital, and
3-methylcholanthrene on hepatic and renal T4 metabolism and thyroid gland function in rats.
Toxicology and Applied Pharmacology, 111 (2), 263-278.(®1))

Fleckman A, Erlichman J, Schubart UK and Fleischer N (1981) Effect of trifluoperazine, D600, and
phenytoin on depolarization- and thyrotropin-releasing hormone-induced thyrotropin release
from rat pituitary tissue. Endocrinology, 108 (6), 2072-2077.(31))

Franklyn JA, Davis JR, Ramsden DB and Sheppard MC (1985) Phenytoin and thyroid hormone
action. Journal of Endocrinology, 104 (2), 201-204.(34))

Gehlhaus M, Schmitt N, Volk B and Meyer RP (2007) Antiepileptic drugs affect neuronal androgen
signaling via a cytochrome P450-dependent pathway. The Journal of Pharmacology and
Experimental Therapeutics, 322 (2), 550-559.(22))

Lim CF, Loidl NM, Kennedy JA, Topliss DJ and Stockigt JR (1996) Drug effects on triiodothyronine
uptake by rat anterior pituitary cells in vitro. Experimental and Clinical Endocrinology and
Diabetes, 104 (2), 151-157.(3)2))

Meyer RP, Gehlhaus M, Schwab R, Biirck C, Knoth R and Hagemeyer CE (2009) Concordant
up-regulation of cytochrome P450 Cyp3all, testosterone oxidation and androgen receptor
expression in mouse brain after xenobiotic treatment. Journal of Neurochemistry, 109 (2),

670-681.(21))
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Olsen CM, Meussen-Elholm ET, Reste LS and Taubell E (2004) Antiepileptic drugs inhibit cell
growth in the human breast cancer cell line MCF7. Molecular and Cellular Endocrinology, 213 (2),
173-179.(D1)

Schroder-van der Elst JP, van der Heide D, van der Bent C, Kaptein E, Visser TJ and DiStefano JJ
3rd (1996) Effects of 5, 5'-diphenylhydantoin on the thyroid status in rats. European Journal of
Endocrinology, 134 (2), 221-224.(52))

Tamura K, Abe Y and Kogo H (2000) Phenytoin inhibits both the first ovulation and uterine
development in gonadotropin-primed immature rats. European Journal of Pharmacology, 398 (2),
317-322.(®1))

Theodoropoulos T, Fang SL, Azizi F, Ingbar SH, Vagenakis AG and Braverman LE (1980) Effect of
diphenylhydantoin on hypothalamic-pituitary-thyroid function in the rat. American Journal of
Physiology, 239 (6), E468- E473.(®3))

(9) Zx==buaF4
O 7y FaFURIERAROITY v Fe b U RER

1) Jolly 500D L > T, 7==braFANIHONT, MiA b I BIMIEICRBIT 5 A X 3
BEFERME SN TS, ZORERE LT, 7==bkrFF %L, 0.000001, 0.0001, 0.01,
1pM(=0.00028, 0.028, 2.8, 277png/L)DIEEIZIH T ba-PE RuF X h 25 1 10nM 12 X
HAEXR U OFRBLAHE LT,

2) Tamura 5Q00DIZE->T, 7==haF 4o T, & MFRAMIE HepG2 % v iz
LiR—2—T vl (Tae—4Ekice N7 Ra s oS BIRINESERS /T 5 LA —4%—
BAEFEAMEAE WLy 7 = 7 —ERAFLPRFT STV D, ZORFRELT, 7=
faF A4 0L, 0.1pME28pg/L) DREICB W T Y 7 27— OREZFHE L, Ks fH
0.0218uM(=6.0pg/L) DIEFEIZ BNV T ha-PE R F 2 F 2712 100nM IZ LBy 7 =5 —F
DFBLAE PHLE LT,

1) Jolly 520091 k> T, 7==hruaFF 5, 10, 25, 60, 120, 240pg/L (= 21 HEIE<
#ZGBGarve a7 A RMAT oy sug/lll % FARFE < 88) Sz il AME A & 3 (Gasterosteus
aculeatus) ~DBPKRFTT SN TND, TORMFELE LT, 10pg/L LEDIZK BEX TAE X R
BEGARE ) OIRIEA RO b Tz,

TRESNABERA =L 517 R e s R

® hERs
1) Turner (20022 Lk ->T, 7==huaF+ 5, 10, 15. 20. 25mg/kg/day ZiFiE 12 H B
226 10 HER OG- ST >~ M ~OFEPBF STV D, EOREH & LT, 20mg/kg/day
PLEOE < @HECHE 12~21 A B RS ORMNKEDIKE, 20mg/kg/day OIF< #RET 100
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H BN O BB HE G E B O S E, 25mg/kg/day DIE < B CRIEAFEH AR OKME, #
AAFAEAFROAE, 1 H EvRE B D AL A A= 58 2 6 AT BRI (AR S A EAR SeHIED) OAR A, 13 B fnidEfr
DFIE D EEDTRD LTz,
IRBESNABIERAA D=L LT Rar AARER
2) Tamura H(200DIZ& > T, 7= =hkrvF4> 15, 30mgkg/day % 7 Hiinn 5 7 HRFEIFE O
H I ERESD 7 v M4 BB CTRERME. 7 2= beF A U n#E G LRIFFICT A N AT 1
7 a4k — bk 50ng/rat/day % FZ T 5)~0 2 (Hershberger iRBR) ARG ST\ 5, £
OFEFR L LT, 15mg/kg/day UL EOIE < BRECHRERINEOMKE, FEHT & O x ERE O
il FLRH 28R + BRI AR A S OFR e B s ORI, NI SZ ARG & OE T B s AR, B %8
HEE RO, MEEFTEFra) AT 7 —BIEEOKME, EH T EFral) o xT
T —VIEEOMfE, AiEEEFR Tt Fral) v 2T T —BIEEOE, 30mg/kg/day DIE< &
BCiEF7eFval) o 2T T —BIEEOME, REOMKE, TG & O%E xS O (K fE
DR BT,
TRENLERA =L 517 > Ra s U REER

235 3R

Jolly C, Katsiadaki I, Morris S, Le Belle N, Dufour S, Mayer I and Pottinger TG, and Scott AP
(2009) Detection of the anti-androgenic effect of endocrine disrupting environmental
contaminants using in 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.(D2). @2))

Turner KJ, Barlow NJ, Struve MF, Wallace DG, Gaido KW, Dorman DC and Foster PM (2002)
Effects of in utero exposure 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=/ /NLEH—)L
O Pr=RA bu s UEREH
1) Olsen 5Q200)IZL->T, 7=/ /b EX—LIZONT, b FELAAMIE MCF-7 % iz
AR SR (E-Screen) MR FT STV D, ZORERLE LT, 7= /2 vEX—LiE, 10,
100pM(=2.3. 23mg/L) DIEEEIZIHBNT 174 A T VA —/L 30pM (T L 2 Ml a5l i i 2 fH
L7z,

@

1) O’Connor 520022k »> T, 7= /v EX—)L 5, 25, 50, 100mg/kg/day % 15 HEF%
OG-S SD 7 v b~OEENRKRFI SN WD, ZOREFRE LT, bmg/kg/day LLEDIFE
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< BRECHRIHETEEO S, MIET 5Pt Fn 2T my b 33— RY 1 o= O,
25mg/kg/day LA EoIE < GBRETHPIAE G B B oo s, i R IR AR L o O @ fE, Mg
B % UREDIKME, 50mg/kg/day UL EDOIEL BRETHIER 7 0 T 7 F IR OIKAHE,
M5 EATE R AR L E B OIRAE, 100mg/kg/day D1F < FERE TIIEFI & B & O @S E 20 &
niz,

AR SNDIER A T3 = X 5 BURBRARVE CARER, HURRIR A V£ S AREH]
2) Bonner(199)(Z k> T, 7=/ /3LEZ—/L 20, 40, 60mg/kg/day #iFE9 HH»5 6 H
W&T&ﬁéﬂtAAx&~m®%£ﬁ@ﬁéﬂ1wéo%@%%kbf\mmwywyui

< BRECTHRNEBAA B OBEFEN) O BB FE B O, MW OFRIEBR LA B OBAE, M

@%@Eﬁ%%ﬁ%uuﬂ%ﬁ$®ﬁ@\Mmy@@wuieﬁ<%ﬁf%%%%H®Mﬁ@%
DFEIB AR EREOIKME, HEAFEM ORERRME A O, 40mg/kg/day DOIE< FBRET 4 BT
) OfEREB A ORE, SR FITEIREEOIKME, 60mg/ke/day DI < BERE TR LA
H 7 Bh47) 0> IR BLAE B B DARAFE AN GRS B ATz,
RIRESNDIEAA =X L i A b a7 U HER
3) Wani 5(1996)I2 k> T, 7=/ VLB HX—/)L 40mg/kg/day % 1 Hinn» 5 7 BB T 5 S
NTZHESD 7 v hA~OFEEPBEI SN TS, TORELE LT, 65 L1165 Hiin TOMIEH 7
A AT 1 PR CEEIE K& O RAE) O @ E 2378 & 47,

IR ENDIERAA D= 0 7o a7 U kEEA
4) Agrawal 519952k > T, 7=/ N)LE X —)L 40mg/kg/day % 1 Him6H 7 HER F#&
HEN728D 7 v hOEENREFI SN TWD, ZOREE L LT, 65, 150 HinkED Mg 7 A
R AT & YR (RO AE) OARAR, 65 A it oD if 1% a8 /L8 L R B G4 K OMBRAED) O AEA
4. 8, 65, 135 KN 150 HEEDIFI 7 0 VY — LD ~F Y A= X)L Rrdx 7 —FDE
fll. 5~175 HIREDREOKAE, 30~180 H ikt K& UM HEAR I OIRAE 2N FED H a7z,
RRINADIERA D=L =X haZ URRIEH, 172 Ke b URRIEH
5) Gupta 519822k > T, 7= /7L E X —)L 40mg/kg/day % 1HH% 17 H B 5 4 HRE& S
(B HHEARR) &7z SD 7 v hA~DOREPBFIENTWD, ZOREFEE LT, 1, 3, 21, 120
HEEFE ORGP T X F AT 1 CREOAE, T 2 AT 1 AREOE, M7 A
h AT v PR DOBAENZRD H LT,

F/o, 7= /L EH —)L 40mglkg/day ZAEHR 17 H B S 3 H B G-(BGFIERI) Sz
SD 7 v h~OEERHF SN TN D, TORFEE LT, HE 2 B RIERTORK & QLG+ 7 A
N AT v PR DOIKENED BT,

T/, 7=/ Ve X —)L 40mglkg Z MR 17 H BICH R 55 5 EAH) &z SD 7 v
R ~OFERRF SN TS, ZOMRRE LT, HE 4 BEIERTFOMTT A AT 1 U RE
DIAE S ZERD BT,

RRESNDIEAA D=L =& baZ UBER. $i7 v Fu 7 U RER

@ HUREREZE
1) Theodoropoulos & Zolman(1989)IZ L~ T, 7= /YL E X —/L 100mg/kg/day % 10 HfH
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MERER - ST SD 7 v hADEERMF STV D, TORELE LT, MiFHY A m¥ v
VIBEORMEWERRES), miET NV 33— R A o= REORMEERES), KIEA N LRI
K D ORI AR V8 o FRER EE OARE MERER 5 2338 8 B LT,
£7-. 7= /0 —/L 100mglkg/day % 10 H EIIEF 5 S v 7- sl & (R g ) SD
7 v hADOEEBPRFI SN TV D, TOREFE LT, & OMED i1 FLR BRI A V£
OARAE, FURBAERL A L VA VE 2 K 2D BRI AR V€ 38R O R EWERER &
WD BT,
AR ENDHIER A =X 5 GrHRARSR VT R
2) Hood 519991k ~»T., 7= /L% —/L 300, 600, 1,200, 2,400ppm(fEHJEME)% 7
A EHEAR R G- SN pfiE SD 7 v M OB HRE S T\ D, ORISR E LT, 300, 1,200,
2,400ppm DI BAETHIEFHA MY 93— N A v = REOKE, 300, 600, 2,400ppm DX
< FERECHUIR AR AHI AR O HHE /> 24RO i, 600ppm LA o> E < SR C I ig s 1 1%
VIREEDIRAE, 600ppm DX < FEHE T LG H RIS A V& IR E O EE, 1,200ppm LA EOD
1< BRECME TR A 1% PR OIREN D ST,
TR ENAIEH A 1 = R 2 FLHARR ARV E SRR

@ EFRITRA
1) Tanaka 51987 K-> T, 7 = / 7L E X —)UZOWTC ERAF I THIT W AAI(T
= /LB X — U 6 FEEE) G- O T A AR 287 4 (B 143 44 IR 144 4 R
11.1£5.4 B)~OEERRFN INTND, TORMELE LT, 7o/ 20X — VHME 58
63 44(AREL U TR GG 1~2 4 26 4, BEEE L CREG R 8~54F 144, CREE L
THRGAEHIM 6~9 4F 15 4 D fiF & L CH GG 10~4F 8 4) & RFIREER] 26 4 (Bt v i
ARG 22 T TE L TRRIEA T 2 TANABRE L LTEIR 15 4. & 11 4. EHER
9.1£4.0 %) & OB T, C, D BECBWTIIEF h U 93— ¥4 o= RBEOKE, B,
C. DHZBWTIIESR A v % REOKE, A, B, C. DEZBWNT R I— ¥ A r=
VEEEROEERRD b,
IR SNDIEH A B =X & 2 FLHCIRIRA VT CHEER
2) Murialdo 5(199DIZL > T, 7=/ L EX—/LZDONT, FUTWNAAN(T = /v e X
—Jb, IR EEY | T2= "M U OWTUMEERERH Y | 5 FRHILLEFIEDO 2N T
Aoir i B FE 35 44 (RS 19~47 5% SRR 25 5 ~ D BRIt ST\ 5, ZORER & LT,
Tz ) Ve — VB G 18 4 (PB-IGE #E & U TR SR CAABRE 124  PB-PE
FEL LTES CTANARE 6 4) &t RAER 37 & (s BIE, Filh 19~48 7%, FHIER 26 %)
EDHERIZEB W T, PBIGE # & Y PB-PE BECIIEF A4 7> RAT > U4 U REOEE, M
HHT A N AT v o GERDEE OXAE, PB-PE B CHLIG AR LVE RG22 7 ) CIRE O S,
IL375 H E ARTE B AR L L B DA 338D ST,
RBRESNHIEAA D=L =X haZF UBIER, $i7 v Ka 7 U BER

35 3CHk
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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. American Journal 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.(®2))

Gupta C, Yaffe SJ and Shapiro BH (1982) Prenatal exposure to phenobarbital permanently
decreases testosterone and causes reproductive dysfunction. Science, 216 (4546), 640-642.(25))

Hood A, Hashmi R and Klaassen CD (1999) Effects of microsomal enzyme inducers on
thyroid-follicular cell proliferation, hyperplasia, and hypertrophy. Toxicology and Applied
Pharmacology, 160 (2), 163-170.((3)®)

Murialdo G, Galimberti CA, Fonzi S, Manni R, 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 of a 15-day screening assay using intact
male rats for identifying steroid biosynthesis inhibitors and thyroid modulators. Toxicological
Sciences, 69 (1), 79-91.(®1))

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 Endocrinology, 213 (2),
173-179.(D1))

Tanaka K, Kodama S, Yokoyama S, Komatsu M, Konishi H, Momota K and Matsuo T (1987)
Thyroid function in 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.(1))

Wani JH, 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. (®3))

(11) ~ v 7vFuaF s ¥ g

O =R bvZUEREH

1) Liu 5199622 L ~> T, ~ L7t ut7 % o/ 10, 50uM(=4.1, 21mg/L)iZ 3 HHIX<
BNz CD 7y MERTAT 4 v EMlE~OEERRTFTINTND, TOMEL LT,
10pM(=4.1mg/L)LA EDOREEIZBWT 17T A b T DA — L3R DO EEN RO b,

@ 7 Fuas AR ER
1) Liu 5199622 L > T, ~Uv7 A vt s ¥ U 10~10,000nM(=4.1~4,140mg/L)IZ 24
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REEIE< BES N2 CD 7 v MERT AT 4 v il ~OEERRFT SN TNV D, ZORERE LT,
50pM(=21mg/L) LA EDHEFEICs0 fE 18pMET.5mg/IICIK VT & Mk BMEVERRL R V£ 5
P21 FFFIZ I T A b AT 1 2 3 WEORIE, 100pME41mg/L) L EOREIZB W TT A
R T v U WEDRENTED b,

@  PrHRIRA LT CREER
1) Weiss HQ200DIZE - T, ~L7 Aty ¥ U BRIZONT, B N T VA A LF~dD
EEMERBRARF I TWS, TOMEL LT, 7t ut s ¥ Ui, ICsk |
949nM(=0.4mg/L) DIEE BN TH A 2 x> 55nM O b7 AP A LF U fEA & RE LT,

@ ARremos

1) Oakes HQ00DIZ L > T, ~v7Aua4s % 0.3, 1, 30, 100mg/L 12 39 HREIX< &
SNi-MEgET 7 v b~y K3 /P*(szepba]esprome]as)/\@ NIRRT SN TS, T ORER
& LT, Img/L BL EOIE< X CHERED MAEH T A b 27 1 RO, Mg 11-7 F 7
A M AT B REOIKE, 1mg/L OIE < 8 X CREFEFEx & O @ E, 1. 30mg/L OiX< #EX
CHEFFIR T AEIAEE T > L -CoA A% & — B HIHMEDOIKME, 30mg/L LL EDiX < & X Clf i 4
178- A 7 VA —/VREOKIE, FIHEINCE S £ COFREAEOIELE, 100mg/L DOIX< FEX
CHEFFI A TBARS(2-F 2L & X VIR SOGHE) I E O @ ER TR DT,

RESNDERAA D=L iz A haF URER, 5L7 v Ra 7 U REER
2) Wei 52002 &~ T, ~v7tats %3, 10, 30mg/L 29 » Ao 28 HREIE
< TEINT=MEREL 7 X 7 —(Gobiocypris rarus) ~D¥ENRBREFTINTWD, ZORERE LT,
3mg/L P EiE < EX CHEED AT LT v 2 = L E TRBLER OB, MR e T v s =
FEOFE, 14 HEZ O A b a7 SRR 8m T EBEOEME, 3. 10mg/L DX < &KX
CTHEFIR BT v 7 = U REOEE, 10mg/L UL EOIEL BEX T 14 B OHBEFK= A ha 7z
IR BB T RBLEDBENRD b,

RIBENDHERA =L =& ha 7 U HEER
3) Tilton 5H(2008)IZ k> T, ~Uv 7 A uA 7 # 5, 50mglkg/day % 6 7)3 MGAE 5 H)WE
BHA% 5 S 72 ALE (10 SBIREFIC T 7 7 F 332 Br 0.01ppm ~® 30 /MIEL B L DN AA
=V xT— 7 )=~ A(Oncorhynchus my]ﬂss)iFﬁﬁ'f\@ﬁﬂiﬁﬁﬁﬁﬂéﬂfl/\éo ZTDFES L
L C. 5mg/kg/day LA EDIE < FBRECTHRG 10 B[ #% Ot mREOEE, 50mg/kg/day DIE

CBEMTHRE 5 AOMEFR T = REO G, #5 6 » A% OISR /ERRMIG

bz,

RIBEXNAERA =L =2 ha X U BEERH

® ATER
1) Butenhoff 5(2004)IZ k> T, ~L7/FuF s % W 1, 3. 10, 30mgkg/day % 22HC 70
B2 D fichiz o TROZE G Sl SD 7 v h~DOEERRFT SN TV D, TORER
& L C.3mg/kg/day LL EDIE < FERET 109~120 H it Fi T Tt & B OKAE, 30mg/kg/day
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DIE < FERET 21 Hiliw2» & A28 £ T Fr 385 ERER O Sl M Fr OERI 0 A OFRIE, 1 Fa
DRy R OBIEN TR BT,
RRINDERA T =L i X b a7 URRER

® Mk

1) Liu 519962 X~ T, ~v 7t uts # /0.2, 2. 20, 40mg/kg/day % 12 iR 5
14 AR OG- SN2/ CD 7 v F~ORERHF SN TWD, ZORRE LT, 2mg/kg/day
UEDITIBEHETIET 17602 F T VA —VIREOGEME, IFEI /ey —2sfi7on~2—8
TEEOEENTEO BT,

IRBENDIERAA =R L : =& b7 U EER

2) Cook 519922 L~ T, ~v7 At s 81, 10, 25, 50mg/kg/day % 13 5
14 HFRE D& G- SN2 CD 7 v h~ORENKRET SN TW5D, ZOREER E LT, 10mg/kg/day
PLEDIE < BRETILET 1762 b T VA —VIBEOEME, 50mg/kg/day DT < GBEECfHREME
JlA et B R OO RAE,  NEAADRS ZEAE e B B O IRAE AR H Tz,

RBRESNDIEAA N =L . =X haZ UBER. $i7 v Kua 7 U HER

3) Biegel 5Q200DIZ L > T, ~ UL 7 vA a7 X U 13.6mglkg/day % 49 Hi 5 21 » H
(—EORBRICIBNT 24 » ARDIBEER G- SN2t CD 7 v b ~DEERKRF SN TS, D
FEF L LC, fFlFa T E o &, IR s bEERIE O @il FFsIRER R o mE, 747
+ v BRI TS AR O @, T A T ¢ > b MIRIRETS AR O S E, VB A s
EROEE, TV RO &ME, VIR O S E, 24 - ARG
HEDOEEPRD b,

TRIBENDERA =L 7 Fa X7 U HER

4) Biegel 519952k~ T, ~v 7 A uA s ¥ U 25mglkg/day % 12~13 BN 5 15 H
MR A& Sl CD 7 v h~OREERRFI SN TWD, ZOREERLE LT, MigH 1762
kT VA — VIR OEE, FEEEENET 1764 A b T U4 VIBREOmE, RN
TSR - a IREEDRE, 74 7 1 > EAIRO & MK EMRBIEERRFR AR VT R8T
A NAT O EAROEE, R 0~ 2 —BISEORE, BEMENERT T A N AT 1 R E
DIKAEDFERD BTz,

TRIRESNDIEHA D= AL . =& bu 7l URER

@ FEPE
1) White 520092 k> T, 7V A 47 &% g bmglkg/day #4L4% 15 H B 6 2 B[R
O#5-&N72 CD1 v~ U A~OEENRF SN TN D, TORMELE LT, 29, 32 HmEE A7
DHAMREA 27 DIRAEAFERD BTz,
Flo VT NF A s Z R 3. bmglkg/day TR 1 H BA5 17 HE#E O G S 7z CD-1
< T ASOEBPRFEN TS, ZORRE LT, 3mgkg/day Pl EDOIX TERET 22, 42,
63 HEMERT AT DL A 2 7 OIRENRBD Tz,
TRENAERA =L i A s o Z U REER
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2) White 5002 & - T~V 7 )vA 47 7 U8k 5mglkg/day #4008 12 H B2v5 6 B

O#5&N7z CD-1 ~ U A~ORERBMNEINTND, TORELE LT, 20 AEHAFAED
AE, 20 HESHERT AT OFLIRIEE A = 7 ORfE, HFE 20 H & OREW IR OZ 7 F FF
VAT = ) B FREBEORME, HFE 10 B OREWIAMRMEKT O T 7 ST VT I ViEIS
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