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1. 51 BREAYRER O FEHIZ >\ T

EHEMEFMOMERE L THEAA I =X LARHEETE 2 9E (7=, &
NXNUARNY U BT a2, o7 VT2 )=V, TV NT =) 2V
N7 A=) AXTXUN BV RT U p=ha T ) —)L) ([ZOWT, FEE
FEIZIS N T 1 BB ikl 2 520t L 72 (A5 31 Bk, &kt 2 — 1 580),

REBOMBRLE LT3R va X UAEM, film XA ha U AEH, 72 ke
TIAEREOIT v Fa 7 AERICB W TETH - 72,

LoT, FBREOFHEOEARR 2RIV ITHEV, 2 OWEITE 1 BEREAEY
RER(OECD TG229) DM L 137 B2 ENEZ BT,

728, KERERET(USEPAONGIWMN EMEAR I )V —=v 7T a s T A
(EDSP) (ZBWT, LR 9wmED > HLowmEC VARV o7 ==V T =/
—JL, TIVET =, R aTH= AXTHRIINIODOWT AKX B PLIE 1 A
JEERER MEOGRT(OECD TG240) % £+ 28 & LT\ 5,

2. IR CTOXINE
PER D TERER K OGEAI D FAR W 720 ) IZHEV . AR ORERE NRBE R 2T
HoT2T2DF 1 EFEAEYREBR(RX # % = OECD TG229) DEMWE & 1X L7z
23, —J T EDSP 28T MEOGRT i & Hllr S v T o7z, Z OFIWIRILIC
DWTLLFIZEEH LT,



(%)
fEAZ O T2 AR BRIC BT 2 MBI OB R Z L NI E Z LR LT,
1. Y7ux=)
@Chemtura Corporation (201D)IZ Xk - T, ¥7 mX=/L(Chemtura Corporation
EEDILD . 99.3%) 21, 210, 2,100ng/LGHIE R )G ERE 21, 200, 2,000pg/L
A ) 21 ARIEK B LIk BWMElE~ » v b~y N 7 —(Pimephales
promelas) ~ D % 2 (FSTRA: Fish Short-term Reproduction Assay, OECD
TG229) 3 at SN T\ 5, FOREEE LT, 21ng/L UL EDIE L FEX CTHERSH A
2 7 (tubercle score) DIXAE., 210pg/L LA EDIE < 52 XK CTREIIEL OIKAE, EIF
PAZESR | MEATERRIS E X T — Y O, 2,100pg/L OI1E < BX TR R & Eib
ND)DYEAALD TR BT, 7eds, MEREA A7, MEREIRER, MEMEIR R S2RE 3R,
MEREA SRS S, HEREMAE R 7 v 7 = R MERSET R 277 MEARSH RS 22
AT = VIIT BT b hr o 72, (USEPA MRID 48616106)(AOP)
TMESNAERA =L 5T v Fua X AEH. IR FE— F Tis— 5 R dh
~DIEH
EDSP T, MR BE%EE’J?ZCE HENBDO LN EOHWERL TS,
AR T DA E LR E LM Negatlve Control X GARELHEIRINRHRX) & D
%ﬁﬁ%wfimbfwéﬁviyPﬁ%ykmiofﬁﬁﬁﬁﬁﬁ%ﬁkLT
7 b 100pl/LAER) & ol b FEE L TV A RICHEEEZET 5,

2. VoULA MY v

@Syngenta (2012)IZ L > T, L * h U 2 (CAS 52315-07-8, Syngenta & /i
b, 95.2%) 0.013, 0.12, 1.4pg/LGHIERE)GEERE 0.03, 0.3, 3.0pg/L (2
FEY)IZ 21 HREIIELK ELIKAMERE 7 7 » b ~> R I/ — (Pimephales
promelas) ~ @ 3 %% (FSTRA:Fish Short-term Reproduction Assay, OECD
TG229) 3 at SN T\ 5, ZOfEFRE LT, 0.12pg/L LI EDIE < FX TR
DOIRME, HEAFERRMAFE R O EE, 1.4ng/L O1X < X TP EAZER O S E D
RO O, 7ol MEREALEER, MERERE, MEREARR . SRS, MEA TR IRTE 2L
MEREMAE R &7 v = R HERERS T R =2 7 (tubercle score), ﬁkﬁfﬁiﬁﬁH?%L
AT = MERE IR PSS L, ZC@HE%R?%%E':(??@J e, PEDNGE S1EL.
mAE ., BRI TR ICITERBITED bR o 7z, (USEPA MRID
48683001(AOP)
HESNADIEAA 1 =X A - IR N E— N ER— G R ~D1EH

EDSP TliX, 7 Ra b7 U RE~OEEEM, fi7 v Ra 75 U 3E5EniElo o

D& DOHWrZRLTWD,



3. BV ek T
@Valent Corporation (20122 X~ T, B 7uxv 7= (EALFEEEbN D,
99.5%) 2, 9.5, 110ng/LAAIERE)GRERE 3, 30, 300ng/L (ZHHX)IZ 24 H[H
X< B LI EMERE~ 7~ b~y KX / —(Pimephales promelas)~ D % %%
(FSTRA: Fish Short-term Reproduction Assay, OECD TG229)/3 faf S 41T Wy
b, TORERE LT, 9.5ng/L L EDOIX < FEX TREASHT A =2 7 (tubercle score) D
(EAE. 110pg/L OIE < & X THREAFEIMATEER O BEN T O bz, 7ois. MEREAE
238, MEREIRER, MEMERR . MEREAETENRIE A T — 2 MEAFERATE R, R
NEPAZESR, PEONEL, =fE., MimEh era /= R, MELFERT=X 7
UA— VR MM T A b AT v U RE T OMBISEERICITREITED
Sizeino7z, (USEPA MRID 48673501)(A X)
HESNDIERAA D=L R
EDSP Tid, #Mi~DO—EDORBIIREN TH D & DRMAZRLTVD,
ARERIZ BT DA B A= E L2 Negative Control X (AT RIX) & D
HBIZ BV THEIE L TV, =2 RARA v M X o TIIIEBEHRIX AR & LT
TAFNANLT IR 0.042pL/L EH]) & DS FEhi LTV D ISR A B
Do

4. o7 ==)vT7 = /) —)b

(DOPP EDSP Consortium 20112k -> T, o7 ==17 = / — /L(LANXESS
Corporation & Hbivd . 99.9%) 15.8, 75.5, 876ng/LGHIEHRE)GRERE 20,
200, 2,000pg/L (ZHHY)IC 21 HMIE< E& L7opRBMEE” 7 v b~y R —
(Pimephales promelas)~® 3 (FSTRA:Fish Short-term Reproduction Assay,
OECD TG229) 3 i ST\ %, ZOfEHEE LT, 876ug/L OIF < BIX Tl
AAEER | PEIREL, SRR ORfE, MR e T v = REOESENRD b,
IS, MERERER, MERERR ., MEREASHMRARTE S, MEREATENR S EA T — | [
ffii A = 7 (tubercle score), HEMAEF &7 v =R EIPIERAZESE, Z Ofth
BIRFHIITEITRD b - 7, (USEPA MRID 48672606) GG D
7 :0°?)
BESNAIEAA =L R

EDSP Tlf, 876ug/L X COREINE K OV RERDOIETFIZ oW T %L LT

WERLTEBYEEEITIRINLTVZRY), TR ha 7 U R~ OBIEN AN
o LDz LT\ D,

5. Z)hTF=)L
@ H ABEIHEASHQOIDICE » T, 7V F T = (A AREIERR S B b,
98.7%) 18, 180. 1,200ng/LGHIERE)GEERRE 20, 200, 2,000pg/L (ZFH4)I2
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21 AN & LIkl ~ 7 ~ b~> KX/ —(Pimephales promelas)~D %
(FSTRA:Fish Short-term Reproduction Assay, OECD TG229) 23 KiFt X 41T
5, TORERE LT, 18pug/L OIX < FEX CTHEATRIR RS, MEAETRIRISEAR T —
T OEAE, 1,200pg/L DX < FEX CHRERE I X = 7 (tubercle score), M i1 &5
0= RS OE, MR, MEARR, REIRaPHZESR, AR ER T —
DEAEDRFRD Bivic, 7ok, MEHEAIESR, HEARE, BERR, AR, 1
MAEF T v 7 = PR OMBIEFIHICITREITRE O bz > 7z, (USEPA
MRID 48616806)(AOP)
HESNDIEAA =L i A v AEH. fi7 v Rae P UAEH, $URT
H— T EAA—EFH R~ D 1EH

EDSP Ti¥, = A ha U RER T v Ka b R~ OEERTER RS X
b &K Z R L TV D,

ARERIZ BT DA B A= E L2 Negative Control X (AT RIX) & D
FHRIZIB W TENE L TV D23, =2 RARA > M K o TIREBRIRIX (AL & LT
CAFIOVHRNALT I R 20uL/LEA) E O L SEE L TV A RICHEREET D,

6. /7 H=)b

@Dow AgroSciences (201DIZ k- T, 27 rn~7 ¥ =/1(Dow AgroSciences & >
b, 93.7%) 33.8. 327, 3,300mg/LJHIE R ) G ERE 0.032, 320, 3,200ng/L
IZFEY) I 21 HMIX<S B L2 BMElE~ 7~ b ~v K X/ —(Pimephales
promelas) ~ @ 3 %% (FSTRA:Fish Short-term Reproduction Assay, OECD
TG229) 3 at ST\ 5, TOREFRE LT, 327ng/L Ll EDIE < FEIX CHEAESH
BRARFEZ D B, 32Tpg/L OIX< BX CHEMAEF 7 2 b A7 1 URE O EHE,
3,300ng/L DX < #& X CHMEARE, PEIN, MR v T v = R, Mg
17 f-T A N T VA — VIRE ORI, HEAEIRAIES, RAIPIRPHZESR, HEEmH
BRFEEAR T — T OFEAENTED bV, 7ok, MEEALFR, JERHI R =27 (tubercle
score), MEMRER, HEMAER T 0= JRE, MRS 2 A7 o RE, B
MAEF 17 -2 N7 A —/VIRE MR, SRR, COMBILEFHHEIZITR
TR B o 7=, (USEPA MRID 48618106)(A ?)
HESNDERAA =X 0 3k

EDSP Ti%, =& haZ o RAR A MIEERBEO LI, A7 A R

PEAEDEAVIZEEN T B AHEMEN H 5 & O 2~ LT 5,

7. AATXI)L
(@Metalaxyl EDSP Consortium (2012)i2 X > T, #* # 7 % /L (Metalaxyl EDSP
Consortium & EHi15, 100.4%) 1,100, 10,000, 104,000ng/LGHIE )G E
JEFE 1,000, 10,000, 100,000pg/L (ZHEX)IC 21 ARIEL # L7-pREMERE Y 7
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ko~ K X/ —(Pimephales promelas) ~ ® % %% (FSTRA:Fish Short-term
Reproduction Assay, OECD TG229) B ifs i TW\b, ZORRERE L T,
1,100pg/L PL EDIE < SR CHEAREOKAE, 104,000pg/L DIE < FEX CREIIEL,
MEAFERR AR S, MEM A B v = VR R A = 7 (tubercle score) DX
ERBD BT, 7k, MEREAEFSE, MMERE, MREAEMRISZER T — 1R
B, AR TEEL, HEMER e a S = R SR, BRINaPAER, &
DB L HIE | 1T 2 T3 S ho -, (USEPA MRID 48685802)(AOP)
HESNDIEAA D=L iz A va P AAEH Bi7 v Fe X EH(A T e A
R PEAEFL )

EDSP T, ASRah~DEIEREEN TR I D & ORI Z R L T\ D,

8. B/ NTFTVU

@Schultz 52012 X »> T, &/~ 7V o HiEstE, U.S. Pharmacopeia) 1.6+0.46,
5.2+2.2ng/LGAIERENZ 6 % HLLE#R S 21 HRENELS 8 LIt 7 > o~
v KX/ —(Pimephales promelas) ~DF BN SN TS, ZORFEE LT,
1.6pg/L OIE< TFX THEIZHB I 2 FE MBI LE OKfE, 5.2pg/L OIX< #&
X CAFROMMENED bz, B, IR 27, ZRITERRICKIT 5
RS ARIE, AR AR, MFEARE S, I, it e v R K
BRI E . RSB PR R IR R IR RIS L Bk R o R Ba Ak L2 1
BT BT, (14452)(OOP)
HESNAIEHAA =X L FUR T E— T E#EA—E G~ EH

9. p=hu7=x/—J
I Z W AYRBRICE T 2 S I3 G oo Tz,



AL 30 R 1 8] EXTEND2016 {bZE#E O N3 ns < SLIERNIZ B3 2 /Mista

EEMEDOR M < EAERIC

18.08.29.

“gro1—1

BEd & DEEMLEE

DEREFERIZ DN TEFER 30 FERMHES) R

I. FERk 30 FEICER L= XEIERICE D < &5l (SFEMEME)IZ DL T
Rk 28 A L OVEERK 29 I MR 2 33T A x5 & L GRE L7-WE
DH b, FLICEHHEH I N 11 WWEIZ DWW TR 30 45 123 MM 2 5206 L 7=
(F2., £32H),
=2 FR28FEEITEBEMTMONERET S 23ME
\ - Lmﬁ%kﬁot
AR EEVAIERES K 5
Rl

6-7 T N-1,1,2,4,4,T-~FH% XA F VT T | FED 3. (1)
VoG& o U R)
2,244-7 F T b Raxo Xy 7o ) 2| ERANRIIA 2 3. (1)
WL s Ry T7x ) -2)
T ENE AT TV BEER 3. (3)
77— h I (Feml) 2 3. (3)
3-B5v7un T x=)L)NA V7 mt )| B GREAD) 3. (5)
24 THAXIAIX Y- IR FY
R RGL AT )
NNZAFLTERTIF BOGTRIE, FERAA], BEEA 2 3. (1)
RY(EFTmFLo)=/ =7 = =bx— | FmEiEtERl CGESHTEEA - oAl - vl 3. (1)
TV ) =T = )= xR L— | HIA - SARAD - EAERIFR, R,
MNESEN 115 15 EFTOHD) {bREs ) @
NA-=F L 7aen)2,6-Y=bu-34-F | BE (BREA) » 3. (5)
VOB ST AR )
T AT K (PUEWE) . B3k 2 3. (1)
7o) AavA 3 (PrEmE) 9 3. (1)
7V E=A T 3K - B (BrEmE) v 3. (1)
ANT 7 TV EH (77 H) . B (HiEAl) 2 3. (1)
ANT 7YV B (HrEsl) @ 3. (1)
ANT 7 A RFH Y —1 E3E (PUEWE) . BidE (Bus#AlD 3. (1)
FUARNTY A 3 (PLEHl) . BsE (BLEAl) 2 3. (1)
mrF BOGTAIE, WAEHNHEEA, WA (B Al 3. (3)

{r%) 2
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BEERML & 72 o 7z

G0 LA SR
4-AFN-13Tx2=Lb =AYV T F— b | RY L& R 5 (1)
B4 2,4- "V DA T R— 1)

O ABEE D A@F mRETL) ATAL RERAL MR L F T —5 | 3. (3)
TR 2

DAL ARNA Y WY _(GUERTD 5 (D)

RS VA Sl IR BRBIREEHER U 7 L 2 AR 9 3. (5)

2-AF)N-13Txz=L =AYV T F— b

B4 - 2,6- N oA VT X—B)

A7 2 F L0423V AFIT o= | EIE (FREN - 155 - BFRAD 2 5 (6)

IWV)T > N T = )VER)

AT FEL (A5 S Hile. BeEAl, BER) ® | 3. (3)

SR

1277870k [ B (b)) ? 5 (@)

1) BB BRI RT L 2R, LR

* PRTR % —ff5 e L2 E

KRERE —LFWHE LR

(http://www.env.go.jp/chemi/kurohon/index.html)
2) TR A, 16615 DAL R (2015) R UV v 7 F L/ —
3) MSLATHOE NS S St B an i O [ S0 P 35 5 DO WA SUE 1B L)

(http://www.info.pmda.go.jp/psearch/html/menu_tenpu base.html)

4) BLALRPAR BT AR . (L P B IS Wit 2 7 4 (CHRIP)

(http://www.safe.nite.go.jp/japan/db.html)

5) Brii . PRTR A v 7 4 A —3 3 VIR WRWVE
(http://www.env.go.jp/chemi/prtr/archive/target chemi.html)

TRIEARML L 72 o TR AE XSy DL

3. (1) LW HEBREEFAEHA

3. (3) ZEHANHHSAERIHARER
3. (4) BHEERNRREHA

3

. (5) PRTR %L AW HE T H - TR AW BE BR BT FZ BT A R S OB A H AR LA AR R T

R TH -8
3. (6) BMENLIRRINT-ME

=3 FR29FEICEBEMHTMONRET SH 18 YMERH
- R 72 7
2 S A4y DI
W
WSS T=E ey TR G A, WRE) . URHRRE D 5. (1)
SFLATED S b AR KALAY & U TR 2
E)TFARR HaEHKL) * CTFNAXT I T4 KELTH
b PR, g o . ()
T TFNARF XY A FELTH '
CREAIRR, YLy 2y 3
— Bt
TFLATERD S 5 A XA E U CREA D
STFAAK (ERE2) * E)TFARXNY suTq RFEL 3. (1)

CH5{H AL D
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BEEARML & 72 o 7z

i £ & AR Sy DR
T ) TFNVARFTHRY A K& LTHE
2w E k9
| FEEXMARY D 3. (3)
1,37 X% A R RE FOBH(E Bk = A (SBR,
NBR). ABS #fi5) . ARJEE(T 3. (3)
VG —1) 2
RYUBRFEY T 2=z —F LHED I b TT AT v 7 B OB D 5 (1)
a7 oo —7 )V (REH9) :
L,I-=FLr-22-E Y V=g a=U 7 eI K| EIREREAD)? 3 (5)
B& 77 hy7arI RXIIT 7Ty k) * ’
(3,5,6- NV 7 mm-2-v° 0 W) AXUEEE (B | R A2 5. (5)
4 R ZuaEL) * )
EE
vru~x=, (3|4 : DBN) * PRI (BREA])2) 3. (6)
SR A R v FREIR G A Y 3. (6)
A e JEE SRR R ) 3. (6)
o7 =)V T = ) —)L* BEEAL BHEAL O, A Rk
MEY AR A R IECRE, ARk 3. (6)
JFUEHCRTYRA, Yuklt, Stmis Al 2
TR T = JE SRR )2 3. (6)
PA=TAY % S N JE R (R L A1))2) 3. (6)
4 =0 =/ N SR (BREA)2) 3. (6)
N AR Y IR (R A 751)2) 3. (6)
AETHFLL SR A 3. (6)
ARy TV IR (BREA])2) 3. (6)

* PRTR % —fif5 e LW E

1) SLGFHE BN S . NITE (L ER G iR 27 2

(http://www.safe.nite.go.jp/japan/db.html)

2) BiE. PRTR A > 7 4 A — 3 VIR xIGWEiEH
(http://www.env.go.jp/chemi/prtr/archive/target chemi.html)

3) BRELAEERBIIRIETERBE R 23R, (LW E R BT SR
(http://www.env.go.jp/chemi/kurohon/index.html)

A — AL E & BB

4) LFETLEAWAL, 16817 OILEFRGH (2017) KUYy 7 G N—

FEEEARIL L 7R o IR S DR

3 (LB R B R

3. (3) ZEFREMEH ST ERNAERE R

3. (4) BIEFEEXIRRARE

3 )

THRBHTH-1=E

3. (6)
TR & 7o TR T2

. FRk 30 EEICEM L= XakiERICED<

PRTR % MR ELFWE T o > TR W E BRBTERE TR AR R M O SGRA T B B AR DU AR R

K E B # T o EDSP(Endocrine Disruptor Screening Program) TOME%4: T& 57 EXTEND T

B (EREMEFH OHFRIC O T

R 30 AR EEITAB REMERTAM A S0 L 72 11 MEISHOW T, £ OFFfllifs R M OME N
DB BT SCEIE I DR SN TERICOWTE Z L IR 4 IR LT,
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1. ¥R 30 £EICEMR L 1= 11 MEBEBECKEEREER#)T © EDSP(Endocrine Disruptor
Screening Program)Z3 W\ TSR S - F A B U TRl 21T 5 WE R DIERE
FHMEDE L O

KEBRFER#ET O EDSP IZBWTIE, BEENER L 7o R AR A EEOBEE
BHA A1 20 U 72 SCRR SR CTIEMER S 720 ) OFg H % BRI 2 a s L. = oBEE
B2 L CTE Z L IR ELER L, FHiELZ HP ETABRL TWaL, £ b

O EIC R S NERICHOWTEIE AT, BEFEE#R E SO GHIZ1TH =
LT 5,

(DA EERICAT IRBEEMBEL LY B L1 MEH
kU7 aRo L BB OMEICBW T, fiT7 > Fa AU EH, IR TE— T
AR, SR NE— T EA—FRIBE~DIER~DOIER "3 2 &
REBENRBROME BT, 7y FaZF AR A ba F AEH %2R
T EDRREEINT,

B, KEREEEH#ETO EDSP ICBW T, Y7 aXR=LZon 7 K
FURMER E72130 7 v Re Z URHMER 2R T 5 72D A ¥ IRk 1 AR
SR MEOGRT % FEhi§ 5 8WE L LT\ %,
kUL A MY Vo BB OBEIZB T, =X hr S URRER, L7 v ke
TURRER. BUR FE— N ERA—ATERE A~ OEH, AT e A RARVE CEA
~OFRELE T BBENRROBEICBNT, =X M AEH, fu7
Y RaZAER. Ty Ra o BmERA~oa L7 Ly b —fEaIREER, R
BRAENEAMEA, PR ALVEAER, L7 vaarvFads REH, A7
A RBEANDFRE, Ta XA T 50 VU PEEREERT I ERB I N,

¥, KEBREGHETO EDSPIZBWTIZ, UL A R O NWTHIT &~

R a7 U ARER 2 MR D 72012 A X 53R 1 BB MEOGRT % %
TORBMEE LTV 5,
ka7 2y BERBROMRIEICBW T, ShERLECEEER., B AL
TUMMERZ R T Z & BRBRENEBROBREICBWNT, =X haZUEH. B
HARVEAMER, PR AR LVEANER, AT A REAREZ T Z LR
ST,

ﬁk KERGERF#ET O EDSP IZBW T, 7R % v 7 2 IO T 2

RPETABR A FER T DR RME & L TR0,
*07::w7i/~w:ﬁ%%ﬁﬁ%@ﬁ%K%%T\ixkﬂfyﬁmxﬁ

! United States Environmental Protection Agency. Endocrine Disruptor Screening Program Tier 1
Screening Determinations and Associated Data Evaluation Records
(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier- 1-screening-dete
rminations-and)
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T M AERXIET v Fa bl AERL U7 Fa S AR AT a A RRE
AR T o —PIENLEZRT I EAURIE I T,

B, KEBRER#ETO EDSPICBWTIE, o 7 ==/ 7 =/ —/LIDONT
REOEEE( A ba 7 URIEH. 7o el URRER. St v Fe 7 ok
TERD Z 589 5 72D A ¥ B YLk 1 VAR MEOGRT % FhE 3 % x4
WE L LTW5,

k 7V KT =)L BB OWEICBWT, Jim A ha A UER, BL7 v Re s
ERL BRUR TH— FEE—AMRE~OER 279 2 & sRBRE NRERO#H
FHIZBWT, =X e U AEHZRT Z ERRBI NI,

2B, KEREERH#ETO EDSP ICBW T, 7V T =L ZOWTTZ A b
TURRER., fi= A b UBER. T Fe bl URIERE 3T v Fe s
VEEER 2 HER T A 7D A X B HEE 1 A BSERE MEOGRT % %564 % %t
GWE L LT\,
kI a7 X = BRBROMEITE T, L7 Ka A URRER. 1R TER
— FEAR—EFENRE~OVE . FUR T E— T EA—HRRIRE~OER . HRBR
RE AHEHEEEN, PXR IEMREFEH 271 2 &, BRENRBROHREIC
BWT, fi= X a7 AEH, 17 v Fa b UAEHO v e U AERTH 5 A]
b D), AT A REARE 7To~vy—BiEHEEERZRT Z LE20R
e X7,

B, KEBRERH#ETO EDSP IcBW T, S 7 a7 Z =Lz oW THAED
B EE(A T v A REARE, =X ha A URRIEH. iR b a7 U RRER.
Ty R g URRER, L7 v Ra S U RRERD R RS D 72O A X YRR 1
RESFH MEOGRT Z# 5§ 2% 5MmE & LT 5,
 AXTXIL MRBOREIZBNT, fim A e UER, L7 Re s
HEREIRT 2 E DRI E LT,

2B, KEREERH#ETO EDSP ICBW T, AZTFIINMIHONWTTA b
FURER., Pl A bua A UBER. TV Ra A URRER. i Ra ok
TER Z i3 2 72 DI A & B iEak 1 #HAVEGHER MEOGRT % Efiti 4 2 554
BHLLTWD,

(2)BRFERATIHHABRARYE L LGEVWYE
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(A7)
OI. ova|xRz=)L

1. RN ELERICEET 28E
DI RV ORNGGW < EERNCEES 28 & LT, AR E, ITHRE, =X tes v
EH. 7 R AT v Re 7 AFHOGEIZET 2 HmERNH 5,
R, KERESRETO EDSPIZBWTIL, V7 aX= il onT Ty Re b URIER £721%
T Ral URRER 2GR 2 7202 A & A irik 1 AR ER MEOGRT % 39 % Xt 54
BHELTW5,

(EREEZEGEFFEXR & T 5 EDSP )

(DChemtura Corporation (20112 L » T, ¥7 mX=/L(Chemtura Corporation & &5,
99.3%) 19. 190. 1,900pg/L(HI & # ) (5% & I 200, 2,000pg/L {2 F1 %) IC
Nieuwkoop-Faber (NF) stage 51 75 21 HIX<E L7277 U BV A 4 = )V (Xenopus
laevis) A ~D 5 2(AMA: Amphibian Metamorphosis Assay, OECD TG231)723 5 S 41T
W5, ZOFEFE LT, 19pg/L Pl EDOIE< X CEIZE NF 27— (21 H#)OKME,. 19ng/L

DIF < TX THEEEHLL: hind-limb length, 21 B#%)O&EME,. 1,900pg/L D1 < #2 X CTHUR
RO PR PRI A 351 2 B T R (R AR AR R O B K VBB FE D i, 21 HAR) D
FAENRBD BTz, ks, FETHE(T, 21 HE), BEREIEE, AE(7, 21 H%), FEEVL:
snout-vent length, 7. 21 Hf%), FEFEMIFEEEARR(T | 21 HE), FRBOWIRAHRAEQRL
H#ENZ I 2 AT ST B L3R b/~ 72, (USEPA MRID 48616101)( #Ffiff SR DO
5 AOP)

HESNDAEM A T =X L FUR FHE— T BA—F AR~ D1 ]

EDSP Tid, i X & Ol Tl BITR O b2 & Ofllfiz mR L TWb, 7272 L
FiE NF 27— @21 BR)OEMIOWTE, BRI & ol TIdAEE R s D
RICHEEEZET D,

KikBRIZ BT 2 HEZERTEIL LM Negative Control X GABEEEGINHRRIX) & D HLBEIZ B0
TEMLTWDE, = RRA v MK > TIBEBERH X @RS S L7 & > 100pL/L ff
M) & DS ERfL TV 25, EliENF 27— @1 BEICOW TR, Zh b OxBIXKEICH
BEPRODLNTWDRICEEEZET 5,

@Chemtura Corporation (20112 & - T, v 7 B-_X=/1(Chemtura Corporation & &5,
99%@212u)21mmguﬂm%ﬁx REWEE 21, 200, 2,000pg/L (2 M) 21 ARIEL
LT M7 7 >~ b~ KX/ —(Pimephales promelas) ~ ® 5% 2 (FSTRA: Fish
Short-term Reproduction Assay, OECD TG229) 3 it ST\ 5, ZDOfER E LT, 21ng/L
PLEDIE < 8 IX CHEREHET A =2 7 (tubercle score) DA, 210ng/L LA LD X < @BIX CTREIIE D
RME, ARAIPIPAESR, AR A T — Y O @fE, 2,100pg/L O < # X TR &
Bon2)DWBEEIRBD bz, 7k, MEAEFR, MERE, MERRE, SRE, Mk
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ATEMMATE S, MEREMSE R BT v = R MEEEI R 27 BEARTERIS R T — DITIEE
BT B 7=, (USEPA MRID 48616106)(AOP)
HESNOERA D=L 5i7 > Ra b AEH, BUR T H— T B {A—A G~ 1FH
EDSP Tid, MEHEIZIRER R EFEE DR Hiv/c & O¥Frz R~ LT b,
KikBRIZ BT 5 HEZERTEIL LM Negative Control X GABEEEGINHRRIX) & o HLBEIZ B0
THEM L TWDA, =2 RRA 2 M X > TIEBEHRX @RS S LT & b 100pl/L
)& DS E L TV D EICEEE2ET 5,

()X bOS UERA

DPetit 519972 L » T, ¥ 7 7 -X=/L(Cluzeau Info Labo) 0.01~ 100pM(=1.72 ~
17,200pg/L) DIRREIZ 4 BEIZ< B L2 A b a7 U Z RIKIGERS 2 H O LR — & — s
THHAN LR BJ-ECZ (=~ A A M USBFERERBNCL DL AR—2—7 v A
(=R v FUSEES b O LR — ¥ —Bin FEAMIaE W 6577 X —EBIEL
FBE)PBRFT SN TWDEN, FHT 7 XA —BREFBEITR O N> T2, (843)(AON)

(B5)7Y PO UEAXIEFMT Y oS U ER(SEFHTE xR & 3% EDSP i#ER)
(OChemtura Corporation (20112 & > T, ¥7 rX=/L(Chemtura Canada. 99.3%) 0.0001
~1,000pM(=0.0172~172,000pg/L)DIEFETT > Fu P U5 RESD 7 v bR ARIEEEY 1
YW X HEERE R1881(T > Ru A v 7 I=2 1) 1 nM (253 % i A EG AR SRR
DRFTENTND, ZORERE LT, ICs fE 141nM(=24,300pg/L, JHFLHAE I log ICs0—
3.85M) DI E CTHEATLE NS Hitiz, (USEPA MRID 48616102)(OOP)
EDSP Tif, fianRBOHLNDE & Ol ZRL TV 5,

2. HREMHIN (X

DIV IS DWW TR MR 2 320 L 725 R & LT N itas <ELYERNC B9 2 st
SWE L L TRET DAL LTRHRO LD LMl S lE ™ 5 b,

R EE L L ORET DRI E L TRO LN D LMl SN lmE 16 BB o s
[ZBWT, 7 v Fu b7 AR R FE— T EA—AR ., BUR TH— FEA—R R~
OERZRTZ &, RBRENRBROBEICBNT, 7T Ml AEHXEHI= A M7 EH
oY I E RIS NI,

23 3Lk

14268: Yoon H, Enquist LW and Dulac C (2005) Olfactory inputs to hypothalamic neurons controlling
reproduction and fertility. Cell, 123 (4), 669-682.

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

TRHBITRABRREEZTH DA, KERERETO EDSPICL2WE L OFMEICB N TIHENTEY,
ZDORNENLLT O website (ZTABEN TV,

United States Environmental Protection Agency., Endocrine Disruptor Screening Program Tier 1 Screening
Determinations and Associated Data Evaluation Records
(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-
determinations-and)

USEPA MRID 48616101: Tobor-Kaplon MA (2011) Amphibian Metamorphosis (Frog) Test With Dichlobenil
Technical. Unpublished study performed by Notox B.V, Hambakenwetering 7, 5231
DD’s-Hertogenbosch, The Netherlands. Notox Project 495785. Notox Substance 202841/A. Study
sponsored by Chemtura Corporation, 199 Benson Road, Middlebury, CT 06749. Study completed
October 20, 2011.

USEPA MRID 48616106: Migchielsen Ing. MHJ (2011) Fish Short-term Reproduction Assay with
Dichlobenil Technical. Unpublished study performed by NOTOX B.V., Hambakenwetering 7, The
Netherlands. Lab Study No.: 495786; Sponsor No.: EDSP-027401-120. Study sponsored by Chemtura
Corporation, Middlebury, CT. Study completed September 22, 2011.

USEPA MRID 48616108: Sawhney Coder P (2011) A Pubertal Development and Thyroid Function Assay of
Dichlobenil Administered Orally in Intact Juvenile/Peripubertal Female Rats. WIL Research
Laboratories. LLC, Ashland, OH. Laboratory Study No.: WIL- 12431, December 7, 2011.
Unpublished. Sawhney Coder, P. (2011)

USEPA MRID 48616112: Sawhney Coder P (2011) A 7-Day Dose Range-Finding Oral (Gavage) Toxicity
Study of Dichlobenil Technical in Juvenile Rats for the Endocrine Disruption Screening Program.
WIL Research Laboratories. LLC, Ashland, OH. Laboratory Study No.: WIL-12437, December 7,
2011. Unpublished. Chemtura Corporation, 199 Benson Road, Middlebury, CT

USEPA MRID 48616102: Meerts IAT (2011) Dichlobenil Technical: Androgen Receptor Binding (Rat
Prostate Cytosol). NOTOX B.V., The Netherlands. Laboratory Project Identification number: 495779,
December 9, 2011. Unpublished.

USEPA MRID 48616110: Meerts IATM (2011) Dichlobenil technical: steroidogenesis assay using the human

cell line H295R. NOTOX B.V,, The Netherlands, Laboratory Study No.: 495783, December 9, 2011.
Unpublished.
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m >RNILARYY

1. Ao EAERICEET 28

LA NY L, (BRS)-av T /3T = ) XU PN =(1RS3RS-(1RS,3SR)-3-(2,2- 7 1
nE=)22- VAT aTa N IR F T — N ThHY, BRIERIESY (CAS &5 :
52315-07-8) Ofh, (B) (1839K& S (IRIREMEAKTH D av UL A FY v (CAS F5 :
67375-30-8) . (R) (1S, 3R K VNS (1IR3 EMERTH D UL A VU 2 (CAS 5 :66841-24-5) ,
(9 1RS3RS)-(1RS3SREMILTH D O->~ LA R (CASFES : 71697-59-1) N bh
TWn5,

VAUV A N OGN EAERICBIE T oA & LT, ARREREE RRHE MRIRAT

L RERE =X hr SRR, Pl A ha SRR, Ty Re S UAER, T v Ra sk

ﬁH\ T Ra S U KR~ OMEIER. FARIRA LT R, FURRIRFR VR AEH, S as %
Fu e, fire sl AT AEH, ZvaanFdFag MER, i vaanFaa REH, &
TuA REARE, TurdsT o DU EARBER O ~ORBOREICET I HEND D,

SN ﬂﬁlfﬁiﬁ{%a%r“m EDSP 2B\ T, UL A RU AZOWTHLT v K7 U ER %
MRS D 72T A X B L 1 HABSEAE MEOGRT % £ 2 &g L LT\ 5,

(ERBEE
OKim 5(2008)ic X > T, ¥~UL 2 kU (CAS 52315-07-8, Supelco, 99%. EIMEAIEA)
0.0000002, 0.000002, 0.00002, 0.0002, 0.002ng/L GREHRE)IC 24 FEFART RS 21 H
WXL B LI=A A 2 Vv a2(Daphnia magna) ~D BRI TV 5, ZTOREERLE LT,
0.0000002, 0.00002, 0.0002, 0.002pg/L D 1E < FEX CTHIHPEIZE S £ TOFTE HHOIRIE,
0.00002pg/L LA DI < FEIX THOPEFEDORAE, 0.002pg/L DI < #5 X T HPEE DO RAE A7
O BT,

F72, UL A Y (CAS 52315-07-8, Supelco, 99%., EMEAIEAH) 0.00002, 0.0002,
0.002, 0.02, 0.2pg/L GXEREIZ 7 B/ n 21 HMIEK T\ L2442 P> a(D. magna)
~DOEBENPRT SN TN D, ZOFERE LT, 0.0002pg/L UL EDIE < X TREEFER DOIE,
0.2ng/L L ED X< TX THESOIRMENFRD Hiiz, (14344) GHE#E R OMKE « A?)
HESNDIERA =X L KB

@Moore & Waring (20012 L - T, UL £ kU > (Greyhound Chromatography and Allied
Chemicals) 0.0001, 0.001, 0.01, 0.05. 0.1, 0.5pg/L G&E ) G E £ <0.004, <0.004,
0.015. 0.028, 0.038, 0.33pg/L HMIZANE A < JEPE L TH 5 96 IR o el 1 1] [ (B I
EY#% S5 ARIIESBELEZ A A 33 UV 4 (Salmo salap i3 (AE 130+1.3mm. {AE
27.2+0.8g, EFMATER 7.940.35%) ~ D BN RF STV D, ZOfER E LT, 0.0001,
0.001,0.01,0.05pg/L DX < X THHEF 11-47 7 A b AT 1 U REO S, 0.0001,0.001,
0.01pg/L DI X CMIEF T 2 h 2T 1 ARE, MEH 17,184 Ru¥-4-7 L 7%
V-3 A RO EE, 0.0001pg/L O < #F X CHUREFE T R < JERE L CEREY., BT

B2
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AT 2 N AT 0 U EEOEE, 0.001pg/L DI BX THE IR T 2 b AT 0 R E
DOEE. 0.01pg/L DI < F X THRIE T IEEER 17,1864 Ru T -4-7 L 7R -3-4 L RE
DEAENRD BTz, B KT 7V 7 v U BaM 17,1843 Ru ¥k i-4-7' L 7 1 -3-
ﬁ/r);%fﬁ\ PR R 11-7 b7 A B AT m RE BRIER 7V v UEERET 11- BT
Z b AT v AREICITREITRD bR T,

F7=. UL A kU (Greyhound Chromatography and Allied Chemicals) 0.5pg/L G% &
R GHIERRE 0.33pg/L FHXICHARE 2 < JEHE L T 5 96 e o [a1fE Wi (BEIE# 5)#% 5
HEIESBELIZZ A A 3 Y7 (S salap RER R 130+1.3mm, {KH 27.2+0.8g, A
HRARFEEL 7.9+0.35%) ~D % O 5 B Z PGF2a 100M I L DT T A I T T =mE
ISERB)PRE SN TWD, TOMREE LT, MERT X A7 o RE, ffEd 11-57 b
FANRAT O PR MER 17,188 RuF 47 L 7 3k -3-4 e Ml EE
(8 < JEFE L CTHRBOOIRE TS Hiviz,

F72. UL A h VU > (Greyhound Chromatography and Allied Chemicals) 0.001pg/L 5%
EWEE) QHERRFE 0.33pg/L FY)ICHARE 2B JEHE LT D 96 K] [EI1E IR (REIE 1 5 1%
SHMIEKBE L =X AL 3 Ut (S salanlAREWAR 126+£1.1mm, {KHE 24.2+0.7g,
SERIARFE SR 7.120.29%) ~ D22 (PGF2q 10nM XX L2V » 10p)MIZ LD 774 I 7 7 =
0E VNERB) BB SN TS, TORRELT, vy haAd Ty NI AINEE
MOBEEGES #E 0 H H & D) NS b v,

F72. UL A U »(Greyhound Chromatography and Allied Chemicals) 0.0001, 0.001,
0.01, 0.05, 0.1, 0.5pg/L GEXEREIHHMLE TIESBELIZX A A I Y7 (S salanDhs
FINDEBERRRIENTND, TOFEL LT, 0.1pg/L LLEDIE L TIX TR ORME A
B BTz, (3455)(AOP)

HESNDEM A T =X L2 FUR NHE— T TR —A SR~ D]

@Martinez-Jeronimo 5(2013)iZ L > T, a3~ 4 U »(CAS 67375-30-8, PESTANALR®,
Sigma-Aldrich. 99%) 0.00054. 0.0054, 0.054pg/L GREHEE)IZ 24 FRIARM > Dk E 21
HRENEL BFo) L7z 2 v a2 gD —F(Daphnia schoedler) ~D BNt ST b, D
FEER L LT, 0.00054pg/L LA EDIE L X T Fo EfER, MZHEEFo MEEIF$%). 0.0054pg/L
YL EDIX S FEIX T Fo EhFm, FiFB)xm, AR OMME, 0.054ng/L DIX< & ETWH’J
HIMEE OB FE D DTz, 7238, Fo R EHEE, Fo PRKIEMEE, Fo P RIEEE
Foie o U —& BT b o7, (14312)(A ?)

HESNDIERA =R L KB

@Barata (2002128 > T, UL A kU (Supelco, 99.5%. cis/trans = 40/58) 0.0042,
0.0074, 0.029, 0.089. 0.259ng/L GXEWRENC 24 ReHIARTR 2 — 7V U 24046 32 H
MNEL BLI=WFrErE D A 7 ¥ D —Fli(Acartia tonsa) ~DENBRFT SN TS, T OHEHE
& LT, 0.0042pg/L L EDIEL BEX T/ — 7V 7 AGAEAFROME, 0.0074pg/L LI LD
1E < BIX TR ESEIE T OEAE, 0.0222ng/L LA E 1T < S X TaRHEATE O KA, 0.089ug/L
UL EDIEL BX TR ROMEIE, 0.259ug/L D1 < FEX T HEEIROEEATRD b
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72, (3934)(O?)
HESNDHERAA =R L R
®Gottardi 501N L T, av~UL A kU L (CAS 67375-30-8, Sigma-Aldrich, 99.7%)
0.02, 0.05pg/L G EIREIZ AAE R E 21 HIIX S 8B(Fo) LA A4 X > 2(D. magna)~®D
RN SN TS, TOREL LT, 0.02pg/L L EDIEL BX T FokE(7 . 14 H),
BRFEFQ0 A%, BRREEFEAEREE00, 14 A1), FLEAEGEZEMOKEIFED b
77
£72. a UL A U (CAS 67375-30-8, Sigma-Aldrich, 99.7%) 0.02. 0.05pg/L GE7E
BN 3 BIRK B LIoAA 2 vy a(D. magna) ~DEEPKRGFT SN TWD, T ORER
& LT, 0.02png/L LA EDIE< TR THRE DA, 0.05pg/L DL < BFIX T8 1 P450 Hig ¢
(EROD)DIRAEAFR D Bz, (14272)(O ?)
BEINADIEHA T =X L 0 R
®Shen 520122k > Toav UL A kU L (CAS 52315-07-8, Sigma-Aldrich. 99.8%) 0.005,
0.01, 0.025, 0.05, 0.1, 0.25pg/L GXEPRFEIC 24 R ARwE 2D 8 HREIX<&E L=
¥ 3 Vv a(Ceriodaphnia dubia) ~DEEBENBERIEN TS, TOFEEL LT, 0. O5}1g/L
PLEDOIEL BX CTIREOMEME, 0.1pg/L LLEDOIE L @BX TREFEDIKE. 0.25pg/L DIE<
X CAEFRORMENRO T, ok, FIHEE COREREITITREBITR D b o
72, (14318)(O ?)
HESNDHERAA =X L R
DGuo H201NIZ L > T, UL A U (Nanjing Red Sun, technical product, 95%) 1.
2., 4ng/l GEREREIZZHRE 1 RRIBAOZHE% 14 BHETELBELLET 771 v va
(Danio rerio) ~D¥ PR SN TND, TOFEE LT, 1pg/L EOIZ<EX T A b
07 AR er61 mRNA MR BLEO EE, 1pg/L DX EX TET 25 vigl mRNA
FIXPRBLE DO EE, 2pg/L DX TER T A b7 U B K era mRNA FHxH 38L& O & E
DBD LTz, 7ok, 787 vigZmRNA fHXPRBLE, =X h a7 U B K erB2mRNA
FHAPFE BB IXBIIRE O D h o T, (14278)(OO P)
X5 mRNA MR B EOWE L, EREAY 72 A 5 PCRIZK D,
HESNOERA D=L =2 ha b URREH, UK T E— T B A—AFi i~ 1F
®Jaensson 52002 L > T, ¥~ A RV (Sigma, 98%) 0.1, 1.0pg/L GRERFITHK 2
FElp D 4 HREI(3 BRI ARBLENE BLIZRSMET 7 7> s Z v ~NSalmo trutta)~
O S GIAT T e e OV EAT T I TITERRB) St ST 5, 2 OfE R & LT, 1.0png/L
U EDIX< FEIX T, REATENHEE, ME~DOHETRFHE, SORBHEXTEE, T 11-7 87 A R
Tu U REOKMENED b, 2B, MR 17,184V Ruxi-4-7 L 7 x-3-4 ik
BT BITRR D bl ino Tz,
Fio, VUL A KU (Sigma, 98%) 1.0pg/L GEEREDITK 2 45 4 BHRI(3 BB
FURBLE) L 8 LToplidtE7 27 7 > v 7 0 NS, trutta) ~D 52 (PGF2. 10~100nM (X< #&
SIFMBIC T 74 L U 7R B PMRF SN TW5D, ZOfEEE LT, miEd 17,1847 K m
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XA T VT R-F A RE, AET 11-7 T A AT a UEEORKENRD b, R
B, AR EEICITEETRO bienoiz, (14347)(AOP)

TESNDIEH A B =X A R FH— T BA—FERE~DIERH, A7 0 A FARALEVRE
ﬁi,\mﬁ/yﬂﬂ

AR (S EEFHENR &I 5 EDSP HER)

@Syngenta Crop Protection (201212 &> T, ¥~ * kU > (CAS 52315-07-8, Syngenta &

B s, 95.2%) 0.0019. 0.0109. 0.0867ng/LGHIEHE)GREHEE 0.003, 0.03. 0.3pg/L
[ZF29)IZ Nieuwkoop-Faber (NF) stage 51 705 21 HEIELK B LT 7 U WY A =)L
(Xenopus laevis)h’E~D i #(AMA: Amphibian Metamorphosis Assay, OECD TG231)73
REtesn s, ZoOREE LT, 0.0867ng/L O IE< FEX THECT A%), HKEGVL:
snout-vent length, 7 H#%)DIKMENZED G-, 7ok, FLER(7, 21 HE). Euan/JJE@QL
#% R (HLL: hind-limb length, 7. 21 Hf%), 23 NF 27 —(7, 21 H#), FERHH
=07 21 B, FRRIRO BRI SUTMMBAR B LR A 1T 2 BT /(21 BRI
13D H7gh o7z, (USEPAMRID 49013801)(O X)
BESNDIERA =R A —EFEE

EDSP TiX, FURIROMMBHEFIIMEICB WO TRENBO NPTl Enb,
DI ENFREEHE TH D L iTA RNV DR Z R L T D,

@Syngenta (2012)IZ K > T, ¥~YL A b U L (CAS 52315-07-8, Syngenta & i 5. 95.2%)
0.013, 0.12, 1.4ng/LGHIEREE)GRERE 0.03, 0.3, 3.0ug/L (THHMIC 21 ARIE<#E L2
EMERE~ 7 >~ b~ R ) —(Pimephales promelas) ~® ¥ (FSTRA: Fish Short-term
Reproduction Assay, OECD TG229)3 gt ST\ b, TOfEE L LT, 0.12ng/L LI EDiX
< EEIX CREUNE DR fE, MEATEIRATRE S O Sl 1.4pg/L D F < & X TRAIRIaPHZER O 5
BRSO b, 7ol MEREAAFR, MEMEARTE, MEREHAR, SRR, MEERURIRTE R, R
MmifEh e a = JRrE. HEREREET A 27 (tubercle score). WEMEAFHIRFEEA T — 7, ME#E
TRV B, E OB EEATE), (R, PEIRESMEL, 19 UML nape pad mifg, EEIKAYTE
PEIRB)IZ 1T HRIIEE D b Ze Ao 7=, (USEPA MRID 48683001)(AOP)

BESNDMEH AT =X L - FUR FE— T BEA— A SRR~ D]
EDSP Tid, 7 Fu U EEA~OEEIEN, 17 > R 7 ASERRO b b L 0¥
Wrz L TW\d,

mtfw f@m

Ul
A
&

(2)&EhERE
DOdin 501412 &k > T, ¥ A h U »(CAS 52315-07-8 . Sigma-Aldrich. 95%)
0.05mg/kg/day % 4 #iin/~ 5 20 BRI OB G U2 C5TBL/I6 ~ 7 A~DFEEH v ) —
EHEB R SN TN D, TOFMERE LT, MFIEPIERBRARL O NY 702U Rk
Sy FEBEEE S F* (Sed]) mRNA FHXIFEEL &, I /0 B B B, (i iR e e B
DEAEDGRO BTz, 7k, RE, PG L O g, k8 LA AR & O & 8
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&, MyEFHFEONFES FY 7V 'Y FREE, PR L A7 o —LRE, miEH HDL K&
O' LDL B (I3 I3R8 0 b e hr o 72, (14303)(O ?)
* Ppary. Srebple, Acl, Acc, Fas, Gpat, Dgatl, Dgat2|ZI32 38O bnenoTz,
BEINDIERA T =X L 0 R

@Wang 5200912 L > T, #+ UL 2A kU (Nanjing Panfeng . Chem, 99%) 1. 10,
20mg/kg/day % 35 H R O£ 5 L 72k @l Kunbal ~ 7 A~OEENBREI S TND, £ D
fE e LT, 1mgkg/day ML EDIT< FERECTHEPFHEE—MLER Y v ¥ —BHIEEHEO &
fiE. 10mg/kg/day LA LD IE < FE#ECAE, FEHLMERT &, M LAGHEXT B &, R EH
FER LR FIRE, AR, EIE R, @ RARE bR, METT A A
T RE RS StAR BEABEMXIEHEE, HBRTAZ T —BHEE, BEP L2 TFF
PARNF R E—BHIEN, KBRPA—NR—F X R T ALZ —BHIEEORE, FEF
R AR R EE | RSB R MR R FE(NO)IREE , K B it —me b o o & — B HIEME D S,
20mg/kg/day D% < FERE Tl IR B E&EOIRME RO Hiviz, (14338)(O X)
BEINDIERHA =X L FERENE

@Singh 5(2013)I2 L~ T, ¥~UL A b U U (HETOFE#EZ L, RIEKIEGY. 98%) 1.25, 2.5,
5mg/kg/day Z#iEHE S5 H B/ L HER 21 H B £ TROES L7z Wistar 7 v b~ 2E( 3 8
IR NRFT STV D, ZTOREFRE LT, 2.5mg/kg/day LI EDO X< ERECilyg 7
Z R AT v AYREE BRATEERBRIC I S B ENIERE, B RATERERIZ T 2 W BRI TENEEE,
HRATEEBRIC IS 536 B2 DATEVEEE ORME, B RITEEBRIC IS T DIREERFH, (T
HARTE R AR VB PR s T PR AR L PR EE . N OV EROD Eoidt, i MO
fITlig S PROD Feid ., fibd K OV P s ie e e B iR AL . % OViTliE o CYP1A mRNA K OVEH
BARPREBLE, I OIS CYP2B mRNA J OV AVEA B, &% OFlE S CYP2E1
mRNA X OV A EFX B EOEELS RO bz, (14313)(A0P)
BESNDEMA I =L u7 o Fa 7 URRER. BUR TE— N R—E R i~ /EH

@Sharma 501D L > T, a¥ b A VU (Gharda Chemicals, 97%) 3.83mg/kg/day %
14 H MR PG Ui Wistar 7 v FA~OFRZERBET SN TWD, ZOREKE LT, KF
Bt E A, R LIS EE, BARE, EIE R, AFE AR, T T A M AT m
IREE. MLIE IR ARV SR, E T AR ' R, R 2 TF
B, ERARA—R—FX N7 4 AL X =BG, BERY D& 7 —BHigtE, BERT 7
WEFF oA XX —BHIEN, BRIV ETF A G FT AT 2T —BHIEEROK
i, TWRREERE R, BEPMERIEERE., RPNV 2F A V87 2 —BHiEEDO G
EDFRD BTz, (14294)(AOP)
HESNDEM A T =X L FUR NHE— T BA—A SR~ D]

®Sharma 52013 L > T, a¥~b A U (Gharda Chemicals, 97%) 3.38mg/kg/day %
28 ARG Lo pl B Wistar 7 > h~ORERHREI SN TS, ZORRE LT, B
Bt E A, R LIS EE, BARE, EIE R, AFE AR, ET T A M AT m
IREE. MLIE IR ARV SR, E T AR L' R, R 2 TF
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JERE REHATR O X T — PR, BT R R F X Y RF A LX— VIR, RS
NWNBFF NI =BG, RPNV TFA v 7 2 —B g, FBERP 7L
ZFA ST AT =T —BHIE, BRPREAEREOKE, BREFEKE R, KR
s e L AR IR B O m 2GR BTz, (14301D)(AOP)
HESNDEM A T =X L2 FUR NH— T BEA—A SR~ D 1]

®dJin 5 (201D LK »> T, ¥ A kU (CAS 52315-07-8, Sigma-Aldrich) 5. 10,
20mg/kg/day % 21 Hiis/ 5 42 HinE TROB G L7721 ICR ~ U A~DOFEN BT ST
Wb, TOfERE LT, 5mgkg/day LA EDIE L BER CTHIETS HMG-CoA ¥ % —+F
(HMG-CoA) mRNA fH* 5B & OIEGE RS T2 L), 10mg/kg/day LL EDIE < #&H#E
THAB PR PTERRALIEYE, KER DT 2 s 27 1 A BIER R 7 (P450 17a) mRNA AR FEBL
BOMKAE, PP A — 8= % RT 0 AL X —E(Sodl & Sod2) mRNA fHxI5 818, AF
g 72 F 4 v vt v 2 —E(Gpxl XY Gpx2) mRNA FH&f 38 Bl & O & i
20mg/kg/day DX BRETHEFT T A AT a0V RE, BRA 2L 27 o— Uik s
1% (StAR) mRNA FHXIHELEOINE, Flgh A — =A% N7 4 A L2 —BRAEMXS
REE, WP o2 F A~ d o X —PEAEMMEEE, TR 27— EAE
B RO SENRO bz, I, WE, T U 2 7 —E(Ca) mRNA FHXREHL &,
FEls A m B LR IR EE . AT & OUF B HMG-CoA L ¥ 7 % —E(HMG-CoA reductase)
mRNA FxIFE B X B TR b o7z, (14325)(A0P)
*P450sce, 176-HSD \ZI35327B13580 b /e o1,
**SR-Bl. LDL-R, PBRI|ZI3EIIFBD N2 -T2,
BESNDEMA I =L u7 o Fa 7 URRER SR TE— N EA—E 5 i~ /E

MDHu 5(2013)I2 Xk > T, UL X kU »(ChangZhou Pesticide Factory. 98%) 6.25. 12.5,
25, 50mg/kg/day % 15 HHEE NG Lo SD 7 v b~OREPHE SN TS, £
DOFEFE LT, 6.25mg/kg/day LA EOIE BRECTHME AR, FME (State I~IV)NIEES
DIRAE, ZR 3580 b D REE B (G AL mfE ) O SE, 6.25, 12/5mg/kg/day DL < #&
B ORI S (5% HAT i FE ) ORI, 12.5mg/kg/day LA EDIE < S RE TR, i (State
I~IV)E LM ES ., 7 v a7 oS58 v B Y MilasGEmeE ), 7> e s v sw
KRBT AT ¢ v el (E G A EEE) . 7 Fa b U2 BB I v A Nl S (m
BN FEAE) ORfE, 50mg/kg/day DI < B #E CRIN MR &, FEHGMEMRE 7 EA e, G
P72 NRT 1 REORAE, TE P OINRRAR VE SR, M T AR L' R
DEAEREO b, 7ok, e EE, BiiadEE, HREESER, FE LARETE
B, OEEEEEICIIEITEEO b o7, (143200(O0P)
BESNDEMA I =L u7 v Fa 7 URRER. SR TE— N EA—E 5 i~ 1EH

®Li 5(2013)I2 L > T, ¥~ A kU (ChangZhou Pesticide Factory. 98%) 7.5. 15, 30,
60mg/kg/day % 10 #Hrn> 6 15 H R O BG L7 plE SD 7~ F~OEEDBRET ST
%o EDRER L LT, 7.5mg/kg/day LL EOIE < @ERE TR &R OIKME, 7.5, 15, 30mg/kg/day
DIE < FERE TRME NIEERZOINE, 15mg/kg/day Pl DI < FEHETHHMNE &M E O
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KM, 30mg/kg/day L EDIX < BEHETIMIEHF 7 A b A7 1 REOKIEDIKME, 60mg/kg/day
O < BEHE TR B 1 PEAERE D ARAE., & T IRIRIIE AR V£ IR E O S E RS b7,
¥, RE, ITIEAE S EE, Bl EE, RBEMEGEE, R LAETEE, RBEETE
L AL IRAGKT B R, Mg AT L RIS ER D b v o 72, (143149(0
OP)

BESNDEMA I =L u7 o Fa 7 URRER. SR TE— N ER—E 5 i~ 1E

@dJin 520152 k> T, v~ A kU »(CAS 52315-07-8, Sigma-Aldrich, 95%) 10mg/kg/day
% AR O 4 RENRATE S U721 C5TBL/6] ~ 7 A~DEENRRF EN TS, T OfE R
& LT, KRR RIRT IR E R M OFEXT B ORME, PR & O X E RO ERD b
Too 72de, IREE. KR K OH B BT BITR O biven o7,

T2, VUL A B U (CAS 52315-07-8, Sigma-Aldrich., 95%) 10mg/kg/day % 4 i )»
5 4 AR S LTt C57BLI6d ~ 7 A~DEBE K TH% SHMOE 0 ) —E#xk 5
WM EZH BRI SN TS, TOFRRELT, MEF Y 77U &Y RRE, TS
BB (S 7-* (Cherebp) mRNA FHx 8 8L & | [Pl I5E & B HIE (5 ** (Fas, Sed]) mRNA
FHHRS Bl g OARAR . I Ao AR5 B B AR 7 (Ph) mRNA FHPRBLE, Pl pE B4 B i s
F-**% (GQlut4d) mRNA PR BLE, FFIR AR E A SR E ** (PPARDFAXIEBLE, T
g AR b B AR - * %% (Uep2 e Y Hs) mRNAFHXIFEBLE O SEDGRD bz, 7285,
IREE, IPHRHE T M OFEE B &, FEERME R R OME R B, R B LRI A R S OVFE R B
MIEHHE = L AT m— VREE, Mg 70 o — AR, Il IR E S B EE (5 (Ppara.
Ppary,. Srebplc) mRNA FHXIFRELEIZITEEITFRO b o7z, (14296)(O ?)

*Gk, Pdk\ZI352 203380 b o7z,

**Acl, Acce. Gpat., Dgatl, Dgat2|\ZII 23380 bnemn-o7-,
**% G6p, Pepck, Pgela \ZI352BIGRO I rinoTz,
«#:xPPARy. SREBP1C |2 3B EI3780 5o 7,

wxxxk Uep2, Hsl | I3 ZBTRB O b o7,

EINADIERA T =X L 0 R

Alaa-Eldin 520172 X > T, a3~ A kU > (Indora, 95%) 12.5mg/kg/day % 12 il %
H 45 U7z g Wistar 7 v M A~OFERRETSN TV D, ZORER & LT U R EE,
MiEFT A N AT o RE LGP IR R LT R, s S AR R LT R,
FEFIRE, EEE R, AR FRORME, SRR R 3. DNA WA Lo s
bz, (14276)(O0P)

HESNDEM A T =X L FUR NHE— T BA—A SR~ D1 ]

MLiu 520102 L > T, # UL A kU > (Nanjung Pesticide Factory., 95%) 15, 30mg/kg/day
Z 15 HMBEAHEE LIci@#lE SD 7 v h~DOEEPKRF SN TWD, TORERE LT,
15mg/kg/day LA LX< BEHE TR AR TIREE. FERLMRE 7/ Eme, T T Fr b
2 AR BB (S AR A b B AT DARAE YIRS B LT, 7Zpds, IREE, FEEAGx H &, R
RHE R, RS E SIS EIER O b o 7o, (14323)(O0OP)
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BEINDIEHA =L T Far oS E~OER, FBREEN

@Yousef 5(2003)I2 L > T, ¥~ A kU > (Mitchell Cotts Chemicals, 25% E.C. cis/trans
BMERIES 7 7 1K) 24mg/kg/day Z @ H 12 B O &G L7 i E NZW 7 3 £~ %8
DRETSN TS, ZORERE LT, KE, HiE, KBEMAEE, HE LT ERE, I
BT A MAT r RE, FEHERE, BHRE, B3 REIE 5, B EE R,
777 b—2ARE, HETREFEEORIER FETR, KRR ST pH O&EfHE,
ZRATER (= 7 T A 7B EER T £ O DRIENRRD Hiviz, (4192)(A X)
TEINDIERA =R L 0 —fxEE

@®Wang 5(Q201DIZ L > T, ¥~ A VU (Sigma) 25mg/kg/day % RFEiIIZ% LHPEO B
M5 21 At ETRAOEE L2 ICR v 7 A~DO¥2E(21 HEFENBRF SN TnD, &
DR E L TUIELTRERETT A N 27 1 R StAR mRNA FHXIH81&  P450scc mRNA
M OVE FE R BL R, P45017 mRNA AP HL R, 174HSD mRNA AH5xf 38 Bl & DO KA,
1764HSD & FEAHX B EOSENGEO bivlc, 72k, KRt HEE, BRETI47 1 v
Mk, FEF T AN b — 2, StAR & A EAR B R, P45017. & FE AR FEBL &I
WEEEITRR D bR o T,

Fro, ERRO@EY X< B LR SD 7 > MZoWT, FEIEL< Bl & OREHBR (B Z 5
< 70 WD D)PRET S TWD D, AR, AR, FIEAERTME, FEHEEERE, [
NEAAFERERT AT J, [RIMESE TR AR T4, BT I, MEREST AR, MRS AT BE R
I EBITRD b odz, (14333)(A0P)

HESNDAEM A T =X L FUR NH— T BA—A SR~ D 1]

@Wang 520102 L > T, ¥~ A U (Sigma) 25mg/kg/day % 35 Hiin o 70 HiE T
AL L2 CD-1 ~ U ZA~DOEEPHRF SN TN D, TORRE LT, BEMAFRET
B MiEROREFT A M AT v CRE, KRS StAR mRNA N OE FEXFEE &, KE
11 P45017 mRNA FHXIFEBLE OARME, 7 A b — 2 AR A H S 00 5 KA 8 K #ifia
AR =3 ZAFOREHNE ) D @ EANTR D B ATz, 2pde IREE  RE BLff e B & ORE B ik B &
FEEL P P450scc mRNA K OVEE B ARG FE L&, FELT 1764 HSD mRNA K OVE HE AR 3
B R P45017. B AVEM BB R, WERT T A 7 1 v bR (AL 5w fE 2412 1L

TR SN h o7, (14337(AOP)

HESNDAEM A T =X L FUR FHE— T BA—A SR~ D]

®Elbetieha H(200)IZ &L > T, UL A kU > (Veterinary and Agricultural Products) 13.15,
18.93. 39.66mg/rat/day (/K HIEEE 8,571, 17,143, 34,286ppm)iZ 80~90 H i 5 12 ¥
BB LR SD 5 v h~DEERNBRISA TS, ZOMEL LT,
13.15mg/kg/day DAL IT < SERECHREINE, RRAR 8. KRS R EEAR 5L KR
AR R I MR E R DARAE . 18.93mglkg/day DAL oD < EERECRE AR £ (i
BN AR ), FSME R R OMRME, RRExTEE, FBEifxriE e, oM & OE < E &
DOEE, 18.93mg/kg/day DT < Bt THEAKREDIKE, 39.66mg/rat/day DT < FE#ETIHLIE T
T A N AT 1 R E(39.66mg/rat/day BE D A A BR) . L1 AR RIS R L R E
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(39.66mg/rat/day #ED #iER)., E[L‘Iﬁ*%ﬁiﬂ%ﬁizk/b% > E(39.66mg/rat/day #f D ZFAER)

DAEAE DT &DM’LKO iiio FEAAE PRI I3 B IRR O DL e o 72,
F7o. LRdow B L7opEMEE SD 7w MIZHWT, FRIE < BRI & O SRR BR S RS

EhTWnWa, %@#%k L C, 13.156mg/kg/day LA EDIT < B #E CAEFRFEOMRAE, BRIE
RS CEIRBIE N O R ESE) O mifE, 18.93mg/kg/day LA LI < @& fE THEMRSR D
K, 39.66mg/kg/day DI < HERE THEREDIKENZD BTz, (4195)(AO0OP)
HESNOER A =X 5 FUR T E— T RA—ERMRE~DO/EH ., AHFEMEEN

(5)TX +rOS UERA

OJin 520102 L > T, ¥ A U > (Danyang Agrochemicals., 98%) 0.001, 0.01, 0.1,
1. 10uM(=0.416, 4.16, 41.6. 416, 4,160pg/L)OHEEIZ6 HIE< @ L7zt LA AN
MCF-7 (2 X % it 5E 5% (E-screen assay) et STV 5, £ OfE5R & L, 0.01, 0.1,
1 pM(=4.16, 41.6, 416pg/L)D X THIFBFEF EGRD Hiiz,

F72. UL A U (Danyang Agrochemicals, 98%) 1 uM(=416ng/L) D#EEIZ 2 HEIIE
<#ELTob MR AMIL MCF-7T ~ORENKF SN TWD, TOFRRELT, =X has
VR @ mRNA MR B E O, =R b r b VRE BT pS2 mRNA xR BLE D &
ERFRO Bz, (14332)(OOP)

@Chen %5(2002)iZ L > T, ¥UL A U > (Dr. Chen C, 90%) 0.00001, 0.0001, 0.001, 0.01,
0.1, 1upM(=0.00416, 0.0416, 0.416, 4.16, 41.6, 416pg/L)DIREIC 144 RFEIXELT-
v LA AL MCF-7 1 L 2 Mifaig sl (E-screen assay) NRET ST b, T ORER &
LT, 0.01uM(=4.16pg/L) D X CHIKHEA EA R iz, B, ZORE L, ==
he U IR T 24 2 =2 | ICI 182,780 A7 F Tk L7z,

F72. UL A U »(Dr. Chen C. 90%) 0.0001, 0.001, 0.01, 0.1, 1 uM(=0.0416. 0.416,
4.16, 41.6, 416png/L)DOPEFEIZ 6 FEIX< FE L7zt ML AMIE MCF-7 ~OEN KRG S
NTWS, ZOFEE L LT, 1 uME416pg/L)DEEX T 2 b o F7 v n&Eis 1 pS2 mRNA
FHXFFE BB O S E RO b7,

F7-. UL A h U »(Dr. Chen C. 90%) 0.000001~100uM(=0.000416~41,600ng/L) D
RETSD 7y hEHA MY IVHKREX bl U SZFRRICL D@ 1T A T U4 —L
1nM IZx T A HEGEEHG)RBRAMFTF I N TVD, ZOFRERE LT, ICo E
562nM(=234,000pg/L) DI E THEA I ENRD bz, 4117)(O0P)

@Sun HQ01DIZ L - T, >~UL A ;U (CAS 52315-05-8, Dr. Ehrenstorfer-Schiafer. 92%)
0.01, 0.1, 1, 10, 100pM(=4.16, 41.6, 416, 4,160, 41,600pg/L)DIEEIZ 24 KiRIE<
TLT 7B RYUPAEEMIECV-1 (e bR ha U SR Kaz BBV LD LA —X
—7 v A (GAL4 #E A EAECY 2 D LR — ¥ —Bin 8 A E iz vy 7 =7 —8 %

FHE)PRERT SN TN D, TORERLE LT, ECsofE 0.37TuM(=154pg/L)DIEETNL Y 7 =T
—EREFFENE O i,

F7-. v~UL A b U (CAS 52315-05-8, Dr. Ehrenstorfer-Schafer, 92%) 0.01, 0.1, 1.
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10, 100pM(=4.16, 41.6, 416, 4,160, 41,600ng/L)DHEREZ 24 FEFfNIE<TE LT 7 U B 2
RUP LB CV-1 (T y b= XA el U SF/ R a 28BN LDV AR—4—T vt (=
A haF U IREEANE b O LR — 2 —BEFEAMEE WL T 2 7 — BRI N
BMRtEh g, ZofERE LT, ECsofi 6.78uM(=2,820pg/L) DIEE TL Y 7 = T —B
BFAENRO bz, (14304 (O0OP)

@Kjeldsen ©»(2013)I2 L > T, v~ A kU 2 (CAS 52315-07-8, Sigma-Aldrich, 95%) 0.0001
~100nM(=0.0416~41,600pg/L) DL EIC 24 BiEIEL< B L7t FELAS A#IE MVLN(=— 2 |
0 R RRERBNC LD L R—2 =T v A (=R bu P U nERY 2 b O L R— X —i#
BFEANMREEH WL 7 2 7 —BREAFE PRI SN WD, ZoERELT, 1
pM(=416pg/L)LL EORERX TL Y 7 = 7 —ERBFHFENRD i, (136549)(O0P)

®Kim 5(2015)i2 k> T, ¥~UL 2 kU > (Sigma-Aldrich) 0.01, 0.1, 1. 10pM(=4.16. 41.6,
416, 4,160pg/L) DI 9 HFIEL # Lz b RIS AMIIE BG-1 12 X 2 Ml i s8R A i
MENTWD, ZOFERL LT, 10pM(=4,160pg/L) D2 FE X CHRUFEEEFEE DT Bz,
B, TORBET, A M UZRIET X T=2 F ICI 182,780 10nM HAFE F Tk L
77

F7-. UL A U (Sigma-Aldrich) 10pM(=4,160pg/L) DI E I 24 FiEIX< T L7~ b
NIREEDS AU BG-1 ([Z~DEEBENRG SN TWD, TORELE LT, MiaESRE &G
Cyclin DI mRNA fHx 38R EOESENRBO vz, 7o, ZORE T, =X b XU R/IK
72 A= K ICI 182,780 10nM A7 FTHHAE L7, 2ok, =R b7 U ZF K a mRNA
FAXR B BV IER D e o 72, (14286)(AOP)

®Du 520102 k> T, UL A kU > (Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
1. 10uM(=0.416, 4.16, 41.6, 416, 4,160ug/L)DIEFEIC 24 BEINE< B LT 7 U H IR
VS VBB CV-1 (T y b= A Ml U SF/ER a 2B LDV AR—4—T A (=
A ha U IREEANE b O LR — 2 —BEFEAMEE WL T 2 7 — BRI N
BETS I TWDNR, Vo7 =7 —BREFEITRD o7z, (13282)(OON)

()T X FOY UEMA

OSun 501D L > T, ¥~ A kU (CAS 52315-05-8, Dr. Ehrenstorfer-Schifer, 92%)
0.01, 0.1, 1, 10, 100pM(=4.16, 41.6, 416, 4,160, 41,600pg/L)DIEEIZ 24 KiRIE<
FA7H=A N T VA= 1M HEF) L7277V 72 KU POV CV-1 (B b= & K
07U a BRB)NCE D VR—2—T vt A (GAL4 FEEERAELS % b O LR — & —ik
B AMIE AW LY T 2 7 —BRBAFED VPR SN TOD, VYT =T —BREH
HOBETRD NI -T2,

F7-. v~UL A b U (CAS 52315-05-8, Dr. Ehrenstorfer-Schafer, 92%) 0.01, 0.1, 1.

10, 100pM(=4.16, 41.6. 416, 4,160, 41,600pg/L)DIEMEEIZ 24 FEIE< EA74#= A h T
VA= IaM HFF) LT 7Y A RY VUM CV-1 (T v h=A ha U RK a
ERENCELDVR—F—T v A (A b FURERS % b LR — 2 —ils 8 A
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i\

ERWAY 7 25 —PREFEDPRF SN TNER, L7 =5 —BREFEOMEILE
DB h o7z, (14304)(OON)

@Kjeldsen ©(2013)I2 L - T, v~ A kU 2 (CAS 52315-07-8, Sigma-Aldrich, 95%) 0.0001
~10pM(=0.0416~4,160png/L) DI EIZ 24 REEIX < BATH= A K T U4 —/L 25pM 45 T)
L7zt R AMIME MVLN (=R h a7 U S FEERBNCLH LR —F—T v (=R |
1y VIS ERS A b O LR — 4 —BREAMEE WLy T = T —BRBEEE) B G
SINTWEN, Vo7 =7 —BREAFEORFITRD bhienoiz, (13654)(OON)

@Du 520102 L > T, UL A kU > (Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
1. 10pM(=0.416. 4.16, 41.6, 416, 4,160png/L)DIEEEIC 24 BifIE< #BATH=A R T VF
= InaMBFEF) LT 7Y I RS AVBEHRME CV-1 (T >y b= X ha U SHKK a%
BENWC LDV R—F—T v A (A fa X VSRS 2 o LR — % 8 a5 A M E
AWy 7 = 7 —BRBFE PR IR TV DEN, VY7 =7 —BREFE IR b/
Motz (13282)(OON)

(7)7vFO5 VR

DKjeldsen ©»(2013)I2 L - T, v~ A kU 2 (CAS 52315-07-8, Sigma-Aldrich, 95%) 0.0001
~10uM(=0.0416~4,160ng/L) DI FEIZ 20 BFIE< B L2 T v A =— A A A X —JIEHII
CHO (7v RuZ v ZRAERERIVICLDVR—F =T oA (T v K7 Upghs e b o
ViR— 4 =B EAMIEE AWy 7 = 7 —BREFED /M SN TWDER, Ly 7 =
T —BREFBEIIRO DN oTz, (13654)(OON)

@Hu 520122 L > T, UL A U 2 (Sigma, 99%) 0.1, 1. 10uM(=41.6. 416, 4,160pg/L)
DRI 24 BERNIESFE LT 7V 4 2 KU PUBgMIE CV-1 (7> Ka U ko U 7
VREEARAAL KRN CRRAL U ERBIDCLD LR—%—7 vt A (GAL4 F5EEALES
EHOLVAR—F —@BiarEAMEEZHW-Z/ a7 A7 2=a— LT EF N ET AT 2T —
PREFE) PRI INTVEN, /BT A7 c=a— AT EF L NTF L RAT =T —BREAGE
HIXEO bR o T2, (14319)(AON)

@Du 520102 L > T, UL A kU »(Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
1. 10pM(=0.416, 4.16, 41.6, 416, 4,160pg/L)DIEEIC 24 BEIE< B L7t FELA A
fid MDA-kb2 (B F7 > Ra U ZBERERBNC LD LAR—2 =7 v A (T v Fr iU
Bedlz b o LR —F —Fn FEAMEEZ WLy 7 2 7 —BREAFE)BZRFTINTWND
N, VYT 7 —BREFEITEEO b o7, (13282)(O0ON)

@Xu 52002 L~ T, ¥ A RV (Fluka) 0.1, 1. 10uM(=41.6, 416, 4,160pg/L)DiE
FEIZ 24 RERIX<S B L 727 7 U 7 X R U YOLVEREAMIE CV-1 (8 b7 > Re 7 53K % 88
ICEDLR—=F =T v (T v FaF U nEisE b o LR —2 —8E 8 AR A v
/BT L7 c=a— AT vFN T AT 27— BREFE) /BRI TWDEN, a7
L7 z=a— AT BTN RT AT =27 —BREGHFEIGRO b o7z, (12590)(AON)

®Sun 500N L ->T, ¥ A MY (Fluka) 1. 10, 100pM(=416. 4,160, 41,600pg/L)
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DR 24 BEFNXSBE L7 7 U 22 R LVENMIE CV-1 (e b7 v Fa XU S/ K%
HENCLDLVR—2—T veA (7 v FaFVsEisE b o LR — 2 —iBn 1358 A M %
AWy 7 = 7 —BRBFE MM IR TV DEN, Ly 7 =7 —BREFE IR L/
Mo iz, (8TT5)(AON)

(87 FOs Ve

@ODu 5(2010i2 &L > T, UL A kY 2 (Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
1. 10pM(=0.416, 4.16, 41.6. 416. 4,160ng/L)DEEIC 24 BfIE< #BGBaP FaF =z
AT 1nM #FF) Lzt FEAAHINE MDAkb2 (B b7 > a7 o /K& E)IC
LAV R—F—TF o (T RaF U s&ids s oL R— 2 —ifs 78 A % -
Ny T 2T —BRAFE VPRI SN TN D, TOREE LT, 1pM(=416pg/L) 2L EDOREFEX
TV T 27 —BRAFEOMENED bz, (13282)(OOP)

@Zhang 5(2008)IZ k> T, v UL A RV »(Huifeng) 10pM(=4,160pg/L) DFEEIC 24 K5 IE

# Bavt FaT A MATrY 1M #EFTF) Lzt FEAAAMAE MDA-kb2 (B 7> K
= /f/xﬁé\rﬁi%%\éi}%k BN LD VA= =T v (T RueF Vit is s oL
N— B = FE A Z 2Ly 7 = 5 —PREFED AR SN TS, ZOREL L
T, W7 =7 —EBREGFFEOHENRD b,

F72. v~UL A bV »(Huifeng) 50mg/kg/day % 6 it 5 7 B B O#EH (RO A b
A7 ur7uartxr— b 0.5mgkg/day & F#5) L7ESD 7 v b (4 H TR A HALE)
~D % (Hershberger B NG SN TW5D, TORER L LT, WEHEE, MR
Jie oo BB, S AR N AR B OE 2GR BTz, R3S, ALPAZER + BRIUERR A AR A B
B, WU R E A, PR E RIS EITRD b o7z, (14340)(AOP)

MAHHE  AMETIX, UL A R U 2 (Huifeng) 2V T b [A] U4 TRBR & i L TV 5 28,
Hershberger i{B& 2BV TH, LAR—F—T7 v A IZBWTHREITRBD NN T,

®Hu 5201212 L > T, UL % U (Sigma. 99%) 0.1, 1. 10uM(=41.6. 416, 4,160pg/L)
DL 24 FEFIEL 8 BaPb FETF A M AT 12 10 XE 100nM £/ F) L7 7 U h
IR PEEMIE CV-1 (7 > Ra UKDV T RS RAAL VR ONC- KR RAA V%
BENWLDLR—F—7 v A (T Faly V& isE b o LR —2 =B85 AMd A
AN/ h7z=a— AT F LT RAT7 =27 —PRAFEBPBRB SN TND, TD
FEHE L LT, 10pM(=4,160pg/L) DIEERX T/ n I LT c=a— LT v FIL T AT =T —
BPRAFEOHENZD biz, (14319(A0OP)

@Xu 5(2008)I2 L~ T, v A b U (Fluka) 0.1, 1., 10uM(=41.6, 416, 4,160ng/L)D
FEIZ 24 B5IE< & BGavbE FrT A MATa 1M #1475 F) Liz7 7V RUHPLE
EfiE CV-1 (v 7 v RaF UEZBFRERBNICL D LR —2—T A (T RalrUing
Bz b O LR — 2 —B\a YA EZ W -7 eI A7 2=a— LT ®F IV T AT o
T —EREFDPRF SN TN D, ZTOFEFEE LT, 10uM(=4,160png/L)DREX Tr v 7
A7 x=a— AT EF NV ET AT 2T —BREFEOMENED bivlz, (125900(A0P)
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®Sun 500D L ->T, ¥ A MY (Fluka) 1. 10, 100pM(=416. 4,160, 41,600pg/L)
DRI 24 FrEIEL B GaPt FeTF A AT ory 1M E£5TF) L7 70U A3 R W
VA CV-1 (e b7 > Ra v SR ERERIVNC LD VAR—2—T oA (T karyv
ISEESNE B O LR — X =B EAMRE WLy T 27— B RBFE) SRS T
W5, TOREEL LT, 10uM(=4,160pg/L)LA EOREX TL Y 7 = 7 — B REFEDOLEN
B BTz, (8775)(AOP)

®Kjeldsen ©»(2013)I2 L > T, v~ A kU (CAS 52315-07-8, Sigma-Aldrich, 95%) 0.0001
~10pM(=0.0416~4,160pg/L) D E 2 20 FFEIES BT > e XU ZR/RIKT I =2 k
R1881 Xixvt km7 A hATuy 25pM (7 F)L72TF v A =— A/ AR X —JIHfa
CHO (7 v Fa @ v SRR ERBNCL DL R—2—T v A (T Fa P VsEis % o
ViR— 4 =B EAMIEE AWy 7 = 7 —BREFD AR SN TWDER, Ly 7 =
7 —EBRBFEOMEITRD b hroT, (136549 (OON)

(9)7 2 k7 U 2RIEADHNH A
(DWang 5(2016)i2 1> T, ¥~ X kU (Sigma-Aldrich) 10uM(=4,160pg/L) D22 85 K

MIX<FELZE FET RS AMAE LNCaP 1 X % i fa # 4 5 5% (IL-6: Interkeukin-6
50ng/mL HAF )G SN TN D, ZORERE LT, MIEHORENED b/,

£/, UL A KU 2 (Sigma-Aldrich) 10uM(=4,160png/L) DR EEIZ 85 RifIX< &L=t K
RINZIR S AU LNCaP (2 L 2 Mgk (5a v b a7 X h 27 1 2 1nM 47 )03t
INTWD, ZORERE LT, MIaEEORENRD b,

T2, UL A U (Sigma-Aldrich)0.1, 1. 10pM(=41.6, 416, 4,160ng/L) DI
24 REIZ<EBELET 70 0 2 U P AEEMI CV-1 (7> FrJr A5k kT SRC-1:
steroid receptor co-activator-1 ZHINZ LD L R—Z—7 vt A (T v Kua b V)RERS %
LOLAR—F —Ba - EAMEEAN /eI AT 2= — AT TN T AT 2T —E
RHEFB)PHRHNEN TS, ZOMEE LT, 10pM(=4,160ng/L)DEEX T/ 0T A7 =
—a— LT EFNNT AT 2T —BREFEDOHENRD b,

T2, UL A U (Sigma-Aldrich)0.1, 1. 10pM(=41.6, 416, 4,160ng/L) DI
24 RENEI<EBE L7 7 U 0 X Y P AEEME CV-1 (7 Fu b/ o281k kO SMRT:
silencing mediator for retinoid and thyroid hormone receptors Z ¥ HF)NZ L5 L KR—4% —7
v A(T v RaF V&S E b o LR — 2 —#ir FEAMRE W27 a T A7 =0
—ATEFNAET AT 2T —BRAFH)PRISIATND, TORMELE LT,
10pM(=4,160pg/L) DIEFERX T/ 0T AT 2 =a— LT EF L KT L AT =7 —PREFE
DILEFERRD bz, (14282)(AOP)
MESNDIEMA D=L 7 Fu A, 7o P b7 U2/ Ik~ a7 7 F~—4%
—faEEMR, 7T Pl o2/ k~0a v 7Ly b —iEEHEEH

@Wang 520152k > T, ¥~ A RV (Sigma)0.1, 1. 10pM(=41.6. 416, 4,160pg/L)

ORI 24 FERT X < #B(IL-6 50ng/mL 47 T 24 Wefi]) U 72 RN AR AfiiZ LNCaP (7 > R
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0 R RRERBNC LD LVR—2 =T v A (T Na P V& yE b oL R—4 —i#
GFEAMBRE AN e A7 z=a— LT EFIL T AT x5 —BREFYE N HBE
ENTWD, FOFEEE LT, 10nM(=4,160pg/L)DOBER T/ 0T L7 2 =a— LT EF )L

N7 AT 2T —BRIFBEDOHENED b, (14291)(AOP)

HESNOERA D=L 5i7 > RaZl AEH, IL-6 #F5MY v RIHRAFRH T > el
VAR 7T VB
@Pan 5(2013)I2 L > T, ¥~UL A kU (Sigma-Aldrich, 99%)0.1, 1. 10uM(=41.6, 416,
4,160ng/L)DIEEEIC 24 BiIE< T L1277 U 4 2 R U PV CV-1 (7> Fa /v
AR K OV SMRT: silencing mediator for retinoid and thyroid hormone receptors R A A > %
BN LD LVR——T v A (7 v Ka U pEisE b o L R— 2 —isfs -5 A M %
AWz h7c=a— AT F LT A7 27 —PRAEFEBPRFT SN TND, TD
FEHE L LT, 10pM(=4,160pg/L)DIEERX T/ n I AT c=a— LT v FIL T AT =T —
BRBFENFRD Lz,

Fiz, UL A MU > (Sigma-Aldrich, 99%)0.1, 1., 10uM(=41.6, 416, 4,160ng/L)®
BT 24 BIX<SE L7277 7 U 7 I RYFAEREME CV-1 (7 Fe bl r 2B/ EED
NCoR: nuclear receptor corepressor N A A > &I BN LD LR—4—7 A1 (GAL4 55
ARSI E SO LR —F —Ba S AfMaEz W/ n I A7 c=a— LT EFNLET R
727 —PREFE NS TNDE, TOREL LT, 10nM(=4,160pg/L) DHEEEX T2
B A7 z=a— LT EFIIN T AT 2T —BRIAFENDD Sz, (143100(O0OP)
BESNDIEHA D=L T RuF o fk~0a L7 Ly —kE A et EH

@Pan 5201212 L > T, ¥~ A bV (Sigma. 99%)0.1, 1. 10pM(=41.6. 416, 4,160pg/L)
DRI 24 FERIEKBE L7277 UV 7 I RU P AR CV-1 (7 v el U/ R RO
SRC-1: steroid receptor co-activator-1 KA A > &ZFHINZ LD LKR—%—7 vt A1 (GAL4 fE
BEALESZ O LR — ¥ —Bia B AMEE W7 e A7 c=a— AT EF LN T
A7 =7 —BRAFBE)NPHRT SN TS, ZTO/RE LT, 10uM(=4,160pg/L) DI EX T
7T AT 2= a— AT FIL T AT 2T —PRAFHOEENRD LN,
(14317)(OOP)

HMESNAEH AT =R L a7 7 F_X—F —iESBLENE

10 BRERKRILE ER
DGhisari 520152 L > T, UL A KU /(Sigma-Aldrich, 52315-07-8, 95%) 0.0001~
50nM(=0.0416~20,800pg/L) D#EFEIZ 6 HMIELS T L= T v b FEAEG M GH3 (BRI
RV U BARE BB L 2 i aRER (T-screen assay) DR STV D, ZORER &
LT, 5uM(=2,080pg/L)LA E DR E X CHIFRIETHFE N FE O H 7=, (136500(AOP)
MAHE - RRETIE, VR—F—T v AL DEFBERICKBZZHERISGTHT7 T =Z ME
PERORT 2 T=Z MEHEIZOWTHHEL TS,
@Du 520102 L > T, UL A kU > (Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
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1. 10pM(=0.416, 4.16, 41.6, 416, 4,160pg/L) DIEEIC 24 BfIE< B LT 7V I F
U HLVE A CV-1 (FRIRFVE V2 R/IK B2 RBBNC LD LAR—2—7 vt A (FRIRAR
VE VISEESE b O LA — 2 —BEFEAMEE WLy T 2 T — BB SR
INTVDHN, Vo7 =T —EBREFEITED bhih o7, (13282 (OON)

QDI FIRERILE VER

ODu 520102 L > T, UL A kU > (Dr. Ehrenstorfer-Schifer, 92%)0.001, 0.01, 0.1,
1. 10pM(=0.416. 4.16, 41.6. 416, 4,160pg/L) DIEEIZ 24 BEIE< #B(F Y 3 — R¥ A
=r5nM HFEF) L7 7V X RUYVENEMIE CV-1 (FRIRALVE CSZBER 8 % 551)
XD UAR—%—7T vt (FRBEFVEVIRERSZ SO LR — & —Bm -8 AMEE
WLy 7 = T =B REFHD PRI SN TS, TOMEL LT, 10nM(=4,160ng/L) D
EXTLY 7 =7 —BRBEFEOMENRD Hivk, (13282)(O0OP)

@Ghisari 520152 L > T, UL A KU /(Sigma-Aldrich, 52315-07-8, 95%) 0.0001~
50puM(=0.0416~20,800pg/L) DIFEIC 6 HREIEZ< #E(HY I — F¥- A m=20.5nM 45/ F) L
727 v N FREBEEME GH3 RIS LE VSR EEZREDIC L 5 a5 (T-screen
assay) NEF SN TCW5, ZORERLE LT, 50pM(=20,800pg/L)DIREX Ty 7 = F—F
FBFHEOAENZED bz, (136500(AOP)

197 )aalLFaq FER
O Zhang 5 (2016) 12 & » T, ¥~ A K U > (Sigma-Aldrich , Analytical standard)
10uM(=4,160pg/L) DIRFEIZ 24 FERIIX FE L7 F v A =— AN A A X —#ild CHO-KI (& k
JhaanFaf REFE a ZREICEHLVR—F—T v (T VvazarFas NRER
Hl& b O LR — 2 —BIEFEAMEE WLy 7 = 7 —BREGHE) DRE STV D03,
N7 =7 —EBRBFFEITRD bk o7, (14287)(AON)

AT IILaaLF oA RER

DZhang »(2016)12 L > T, v~ A kU > (Sigma-Aldrich, Analytical standard) 0.001,0.01,
0.1, 1. 5, 10pM(=0.416, 4.16, 41.6, 416, 2,080, 4,160pg/L)DIREIZ 24 FifIX < #&(=
JLF Y —L 100nM FEAE F) L= F ¥ A =— AL A X —Hfl CHO-KI (8 R 7Lz Fa
A RZEE a #RIDICEDVE—F—T oA (FvaaLFas RIgERSEZ SO LR—
Y —BInHEAMIEE WLy 7 = 7 —BRBAFHVMFT SN TWVD, ZORSEE LT,
1 pM(=416pg/L)LL EOWBEX TL Y 7 = T — B RBFEOMENRD Hiiz,

F72. UL A MU 2 (Sigma-Aldrich, Analytical standard) 10pM(=4,160pg/L) D2 |2

24 RENIE < FE(=LF Y —/L 100nM A7 F) L7z 7 v MAFI#EA A ML HAITE ~O 5203 it
INTWNWD, EORERE LT, ZvaanFad NEEEETF* TATmRNA 33 BLE O
EDFRD BTz, (1428N(AOP)
*Arg, PEPCK\ZIISITRD bR o T

28



(1) R 704 FELEEE

(DTaxvig 5(2013)I2 L > T, ¥~ A U 2 (CAS 52315-07-8, Sigma-Aldrich, PESTANAL®)
1.6, 3.13, 6.25, 12.5, 25, 50, 100}1M(=65O 1,300, 2,600, 5,200, 10,400, 20,800,
41,600pg/L) DRI 48 RifIX< #& L7- b MEIRERE N AN NCI-H295R ~D AR g}
INTNWD, ZOREFE LT, 3.13, 6.25, 12.5, 50uM(=1,300, 2,600, 5,200, 20,800ng/L)
DREXT 17 R T VA —/VEEBORE, 6.25, 12.5pM(=2,600, 5,200pg/L) D
X CTrarZFAT7a EERORENRD LN, BB, TA MAT v UPEARICITEITR
D BN o7z, (14309(AOP)

TEESNAEHA D =R L AT A RFEARE

@Laville ©(2006)(Z &> T, ¥~ A KU (CAS 67375-30-8, Sigma-Aldrich) 1, 3.
10nM(=416. 1,250, 4,160pg/L)DIEEEIC 24 FrEIE< T L=t MEEDN AMI JEG-3 ~D
HENMGI SN TS, TOMEL LT, 10nM(=4,160png/L) DIREX TT 1~ & —BEHED
EENFRD b,

E72. UL A R U (CAS 67375-30-8, Sigma-Aldrich) 10uM(=4,160pg/L) DR Z 24
R <#E L7 B MREDAMIK JEG-3 ~DEE NG SN TWD2, cypl9 mRNA FHxt
FREEIITEBIIZRD N o T2, (12272)(AOP)
MBESNAEMA =L Tu~vZ—EEH

@Gill 5201DIZ XL > T, ¥UL A kU »(Pesticide Testing Laboratory. 90%) 10, 50,
100ppm(=10,000, 50,000, 100,000pg/L) DT 24 FERNIX < §E Lo\ v 7 7 v — SR
~NOEBEPRH SN TS, TOREEE LT, 10ppm(=100,0001g/L) LA D7 FE X CHlin A
P, a2 7w UEARDRMENRD Hivlz, (14335)(A ?)
BEINDIERA T =X L 0 R

@Kjeldsen (201312 L~ T, UL A U L (CAS 52315-07-8, Sigma-Aldrich, 95%) 0.001
~100pM(=0.416~41,600pg/L) DIRFEEIZ 20 FifIX < #& L7z b MEHED AMIE JEG-3 ~

DRBEPRF SN TWDEIN, 7T a~v ¥ —EBIEHE#HRT v Fa X7 U4 v a8 L3 5)I
HEIIRD bR -T2, (13654)(OON)

EINDIERA T =X L 0 R

ATAA FEEZEGEFFEXR ST S EDSP KER)

®FMC Corporation (2012)i1Z L > T, ¥~ A KU > (CAS 52315-07-8., Syngenta Crop
Protection & L5, 95.2%. cis/trans = 49.8/50.2) 0.0001, 0.001, 0.01, 0.1, 1.
10uM(=0.0416. 0.416. 4.16, 41.6. 416, 4,160pg/L)DIZEEIZ 48 KiIX< & L=t FEIE
B8 RS AR~ DR RFT SV TV D, ZORER L LT, 10uM(=4,160ng/L) D FE X
TR NI VA —NVEABDREENBO I, B, 7 A MAT v opEAR, MildA s
TR b o 72, (USEPA MRID 48670203)(OOP)
TESNDERA =R L =& b T D F— LEEAARE
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EDSP Tl ARBRICHOWTIZT R N T DA — L pEAE B O R AFRIERIN & D&~ L
TWA, LI, AT a4 REAEBELRICONWTIFHK T ARBENELN TS &0 RE
FRLTW5,

ANTRREATS VO VELEE

(DKugathas 5(2016)I2 &k > T, ¥~UL 2 h VU > (Sigma-Aldrich, 52315-07-8, 97%) 0.001~
100uM(=0.0416~41,600ng/L) DI LI 24 FERIE < @& L7=sh#~ v ARk /L b U il SC5
SORBEPRET SN TWD, ZORERE LT, ICs0fH 0.678uM(=282pg/L)DIRE T, 7’1 X
277 Y D2 EEARERRD bz, (13831)(OOP)
HMEESNAERA D=L Fu AL 7520 D2 pEAENE

Q)FF~DEE

DSong 5(2008)I1Z Lk > T, UL # kU > (Dr. Haiyan Chen, 99.05%) 1 . 4 .16, 64pM(=416.
1,660, 6,660, 26,600pg/L)DHEIC 1 KFHIE < 88 L 72l SD 7 v b BRI~ D328
RSN TV D, ZOREE L LT, 4uM(=1,660pg/L)LA b D FE X C EL#R SR B8 (VSL:
Progressive Velocity), FHIIEENIEX(BCF: Beat Frequency). E#IME(LCN: Linearity), wiji
B MEAE 72 (STR: Straightness) D{&ME, 64pM(=26,600ng/L) 0 i & X T IHFT R IE (ALH:
Amplitude of lateral head) D{XfE, ¥ EE(VAP: Average Path Velocity) D @B 78 H L
7o 723, HhARM S BB E (VCL: Curvilinear Velocity) (ZIZ52 25RO H /s> 72,
(8772)(O ?)
BEINDIERA T =X L 0 R

XAHE AW LR —NEOHE & LT Yuan 5(2010) (14336) 23 & > 72,

2. #HEnHIE ()

O ME T OWTEEMAN A2 J20 L2/ R & L, W < SLERICBE T 2 3Bt
BEE L TRET AR E L TRD BN D LRl S - @ENE LTz,

RIS & L GRET ARILE L TRD BN D LMl SNl s, BiRBo®ms
IZBWT, =R M Z Uk B, 517 v RaZ URRIER, R Ti— F B —AE SRR~ {F
M, AT vaA RENVEVEASORELZ T Z L, RBRENRBROBFEICBNT, =2 ad
ERL. 7 Re SRR Ty Re S v B E~0a LT Ly AR EH L BRI
FRIVENEA, FrHRIR AL AER . i vaanTda s RIEH. AT aA REA~DEES,
TRAL T TV AR R R T E PR S LT,

23 3Lk

14344: Kim Y, Jung J, Oh S and Choi K (2008) Aquatic toxicity of cartap and cypermethrin to different life
stages of Daphnia magna and Oryzias latipes. Journal of Environmental Science and Health. Part B:

30



3455:

14312:

3934:

14272:

14318:

14278:

14347:

14342:

14303:

14338:

14313:

14294:

14301:

14325:

14320:

14314:

14296:

Pesticides, Food Contaminants, and Agricultural Wastes, 43 (1), 56-64.

Moore A and Waring CP (2001) The effects of a synthetic pyrethroid pesticide on some aspects of
reproduction in Atlantic salmon (Salmo salar L.). Aquatic Toxicology, 52 (1), 1-12.

Martinez-Jeronimo F, Arzate-Cardenas M and Ortiz-Butron R (2013) Linking sub-individual and
population level toxicity effects in Daphnia schoedleri (Cladocera: Anomopoda) exposed to sublethal
concentrations of the pesticide alpha-cypermethrin. Ecotoxicology, 22 (6), 985-995.

Barata C, Medina M, Telfer T and Baird DJ (2002) Determining demographic effects of cypermethrin
in the marine copepod Acartia tonsa: stage-specific short tests versus life-table tests. Archives of
Environmental Contamination and Toxicology, 43 (3), 373-378.

Gottardi M, Birch MR, Dalhoff K and Cedergreen N (2017) The effects of epoxiconazole and
alpha-cypermethrin on Daphnia magna growth, reproduction, and offspring size. Environmental
Toxicology and Chemistry, 36 (8), 2155-2166.

Shen MF, Kumar A, Ding SY and Grocke S (2012) Comparative study on the toxicity of pyrethroids,
alpha-cypermethrin and deltamethrin to Ceriodaphnia dubia. Ecotoxicology and Environmental
Safety, 78, 9-13.

Guo D, Wang Y, Qian Y, Chen C, Jiao B, Cai L and Wang Q (2017) Joint acute and endocrine
disruptive toxicities of malathion, cypermethrin and prochloraz to embryo-larval zebrafish, Danio
rerio. Chemosphere, 166, 63-71.

Jaensson A, Scott AP, Moore A, Kylin H and Olsen KH (2007) Effects of a pyrethroid pesticide on
endocrine responses to female odours and reproductive behaviour in male parr of brown trout (Salmo
trutta L.). Aquatic Toxicology, 81 (1), 1-9.

Singh PB and Singh V (2008) Cypermethrin induced histological changes in gonadotrophic cells,
liver, gonads, plasma levels of estradiol-17beta and 11-ketotestosterone, and sperm motility in
Heteropneustes fossilis (Bloch). Chemosphere, 72 (3), 422-431.

JinY, Lin X, Miao W, Wu T, Shen H, Chen S, Li Y, Pan Q and Fu Z (2014) Chronic exposure of mice to
environmental endocrine-disrupting chemicals disturbs their energy metabolism. Toxicology Letters,
225 (3), 392-400.

Wang XZ, Liu SS, Sun Y, Wu JY, Zhou YL and Zhang JH (2009) Beta-cypermethrin impairs
reproductive function in male mice by inducing oxidative stress. Theriogenology, 72 (5), 599-611.

Singh A, Yadav S, Srivastava V, Kumar R, Singh D, Sethumadhavan R and Parmar D (2013)
Imprinting of cerebral and hepatic cytochrome p450s in rat offsprings exposed prenatally to low
doses of cypermethrin. Molecular Neurobiology, 48 (1), 128-140.

Sharma P, Huq AU and Singh R (2014) Cypermethrin-induced reproductive toxicity in the rat is
prevented by resveratrol. Journal of Human Reproductive Sciences, 7 (2), 99-106.

Sharma P, Huq AU and Singh R (2013) Cypermethrin induced reproductive toxicity in male Wistar
rats: protective role of T¥ibulus terrestris. Journal of Environmental Biology, 34 (5), 857-862.

Jin Y, Wang L, Ruan M, Liu J, Yang Y, Zhou C, Xu B and Fu Z (2011) Cypermethrin exposure during
puberty induces oxidative stress and endocrine disruption in male mice. Chemosphere, 84 (1),
124-130.

Hu JX, Li YF, Li J, Pan C, He Z, Dong HY and Xu LC (2013) Toxic effects of cypermethrin on the
male reproductive system: with emphasis on the androgen receptor. Journal of Applied Toxicology, 33
(7), 576-585.

Li YF, Pan C, Hu JX, Li J and Xu LC (2013) Effects of cypermethrin on male reproductive system in
adult rats. Biomedical and Environmental Sciences, 26 (3), 201-208.

Jin Y, Lin X, Miao W, Wang L, Wu Y and Fu Z (2015) Oral exposure of pubertal male mice to
endocrine-disrupting chemicals alters fat metabolism in adult livers. Environmental Toxicology, 30
(12), 1434-1444.

31



14276:

14323:

4192:

14333:

14337:

4195:

14274:

14292:

14293:

14331:

14360:

4198:

4200:

14332:

4117:

14304:

Alaa-Eldin EA, El-Shafei DA and Abouhashem NS (2017) Individual and combined effect of
chlorpyrifos and cypermethrin on reproductive system of adult male albino rats. Environmental
Science and Pollution Research International, 24 (2), 1532-1543.

Liu L, Hu JX, Wang H, Chen BJ, He Z and Xu LC (2010) Effects of beta-cypermethrin on male rat
reproductive system. Environmental Toxicology and Pharmacology, 30 (3), 251-256.

Yousef MI, El-Demerdash FM and Al-Salhen KS (2003) Protective role of isoflavones against the toxic
effect of cypermethrin on semen quality and testosterone levels of rabbits. Journal of Environmental
Science and Health. Part B: Pesticides, Food Contaminants, and Agricultural Wastes, 38 (4),
463-478.

Wang H, Wang SF, Ning H, Ji YL, Zhang C, Zhang Y, Yu T, Ma XH, Zhao XF, Wang Q, Liu P, Meng
XH and Xu DX (2011) Maternal cypermethrin exposure during lactation impairs testicular
development and spermatogenesis in male mouse offspring. Environmental Toxicology, 26 (4),
382-394.

Wang H, Wang Q, Zhao XF, Liu P, Meng XH, Yu T, Ji YL, Zhang H, Zhang C, Zhang Y and Xu DX
(2010) Cypermethrin exposure during puberty disrupts testosterone synthesis via downregulating
StAR in mouse testes. Archives of Toxicology, 84 (1), 53-61.

Elbeticha A, Da'as SI, Khamas W and Darmani H (2001) Evaluation of the toxic potentials of
cypermethrin pesticide on some reproductive and fertility parameters in the male rats. Archives of
Environmental Contamination and Toxicology, 41 (4), 522-528.

Gomez-Giménez B, Llansola M, Hernandez-Rabaza V, Cabrera-Pastor A, Malaguarnera M, Agusti A
and Felipo V (2017) Sex-dependent effects of developmental exposure to different pesticides on
spatial learning. The role of induced neuroinflammation in the hippocampus. Food and Chemical
Toxicology, 99, 135-148.

Singh A, Mudawal A, Maurya P, Jain R, Nair S, Shukla RK, Yadav S, Singh D, Khanna VK,
Chaturvedi RK, Mudiam MK, Sethumadhavan R, Siddigi MI and Parmar D (2016) Prenatal
Exposure of Cypermethrin Induces Similar Alterations in Xenobiotic-Metabolizing Cytochrome
P450s and Rate-Limiting Enzymes of Neurotransmitter Synthesis in Brain Regions of Rat
Offsprings During Postnatal Development. Molecular Neurobiology, 53 (6), 3670-3689.

Singh A, Mudawal A, Shukla RK, Yadav S, Khanna VK, Sethumadhavan R and Parmar D (2015)
Effect of Gestational Exposure of Cypermethrin on Postnatal Development of Brain Cytochrome
P450 2D1 and 3A1 and Neurotransmitter Receptors. Molecular Neurobiology, 52 (1), 741-756.

Tiwari MN, Singh AK, Ahmad I, Upadhyay G, Singh D, Patel DK, Singh C, Prakash O and Singh MP
(2010) Effects of cypermethrin on monoamine transporters, xenobiotic metabolizing enzymes and
lipid peroxidation in the rat nigrostriatal system. Free Radical Research, 44 (12), 1416-1424.

Madsen C, Claesson MH and Ropke C (1996) Immunotoxicity of the pyrethroid insecticides
deltametrin and alpha-cypermetrin. Toxicology, 107 (3), 219-227.

Santoni G, Cantalamessa F, Spreghini E, Sagretti O, Staffolani M and Piccoli M (1999) Alterations of
T cell distribution and functions in prenatally cypermethrin-exposed rats: possible involvement of
catecholamines. Toxicology, 138 (3), 175-187.

Santoni G, Cantalamessa F, Cavagna R, Romagnoli S, Spreghini E and Piccoli M (1998)
Cypermethrin-induced alteration of thymocyte distribution and functions in prenatally-exposed rats.
Toxicology, 125 (1), 67-78.

Jin M, Li L, Xu C, Wen Y and Zhao M (2010) Estrogenic activities of two synthetic pyrethroids and
their metabolites. Journal of Environmental Sciences (China), 22 (2), 290-296.

Chen H, Xiao J, Hu G, Zhou J, Xiao H and Wang X (2002) Estrogenicity of organophosphorus and
pyrethroid pesticides. Journal of Toxicology and Environmental Health. Part A, 65 (19), 1419-1435.

Sun H, Chen W, Xu X, Ding Z, Chen X and Wang X (2014) Pyrethroid and their metabolite,
3-phenoxybenzoic acid showed similar (anti)estrogenic activity in human and rat estrogen receptor
alpha-mediated reporter gene assays. Environmental Toxicology and Pharmacology, 37 (1), 371-377.

32



13654:

14286:

13282:

8785:

4196:

14319:

12590:

8775:

14340:

14282:

14291:

14310:

14317:

13650:

878T:

14287:

14309:

Kjeldsen LS, Ghisari M and Bonefeld-Jorgensen EC (2013) Currently used pesticides and their
mixtures affect the function of sex hormone receptors and aromatase enzyme activity. Toxicology and
Applied Pharmacology, 272 (2), 453-464.

Kim CW, Go RE and Choi KC (2015) Treatment of BG-1 Ovarian Cancer Cells Expressing Estrogen
Receptors with Lambda-cyhalothrin and Cypermethrin Caused a Partial Estrogenicity via an
Estrogen Receptor-dependent Pathway. Toxicological Research, 31 (4), 331-337.

Du G, Shen O, Sun H, Fei J, Lu C, Song L, Xia Y, Wang S and Wang X (2010) Assessing hormone
receptor activities of pyrethroid insecticides and their metabolites in reporter gene assays.
Toxicological Sciences, 116 (1) 58-66.

Kim IY, Shin JH, Kim HS, Lee SJ, Kang IH, Kim TS, Moon HJ, Choi KS, Moon A and Han SY (2004)

Assessing estrogenic activity of pyrethroid insecticides using in vitro combination assays. Journal of
Reproduction and Development, 50 (2), 245-255.

Saito K, Tomigahara Y, Ohe N, Isobe N, Nakatsuka I and Kaneko H (2000) Lack of significant
estrogenic or antiestrogenic activity of pyrethroid insecticides in three in vitro assays based on
classic estrogen receptor alpha-mediated mechanisms. Toxicological Sciences, 57 (1), 54-60.

Hu JX, Li YF, Pan C, Zhang JP, Wang HM, Li J and Xu LC (2012) Anti-androgen effects of
cypermethrin on the amino- and carboxyl-terminal interaction of the androgen receptor. Toxicology,
292 (2-3), 99-104.

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.

Sun H, Xu XL, Xu LC, Song L, Hong X, Chen JF, Cui LB and Wang XR (2007) Antiandrogenic activity
of pyrethroid pesticides and their metabolite in reporter gene assay. Chemosphere, 66 (3), 474-479.

Zhang J, Zhu W, Zheng Y, Yang J and Zhu X (2008) The antiandrogenic activity of pyrethroid
pesticides cyfluthrin and beta-cyfluthrin. Reproductive Toxicology, 25 (4), 491-496.

Wang Q, Zhou JL, Wang H, Ju Q, Ding Z, Zhou XL, Ge X, Shi QM, Pan C, Zhang JP, Zhang MR, Yu
HM and Xu LC (2016) Inhibition effect of cypermethrin mediated by co-regulators SRC-1 and SMRT
in interleukin-6-induced androgen receptor activation. Chemosphere, 158, 24-29.

Wang Q, Xu LF, Zhou JL, Zhou XL, Wang H, Ju Q, Pan C, Zhang JP, Zhang MR, Yu HM and Xu L.C
(2015) Antagonism effects of cypermethrin on interleukin-6-induced androgen receptor activation.
Environmental Toxicology and Pharmacology, 40 (1), 172-174.

Pan C, Wang Q, Liu YP, Xu LF, Li YF, Hu JX, Jiang M, Zhang JP, Zhang MR, Yu HM, Zhou JL, Zhou
XL and Xu LC (2013) Anti-androgen effects of the pyrethroid pesticide cypermethrin on interactions
of androgen receptor with corepressors. Toxicology, 311 (3), 178-183.

Pan C, Liu YP, Li YF, Hu JX, Zhang JP, Wang HM, Li J and Xu LC (2012) Effects of cypermethrin on
the ligand-independent interaction between androgen receptor and steroid receptor coactivator-1.
Toxicology, 299 (2-3), 160-164.

Ghisari M, Long M, Tabbo A and Bonefeld-Jorgensen EC (2015) Effects of currently used pesticides
and their mixtures on the function of thyroid hormone and aryl hydrocarbon receptor in cell culture.
Toxicology and Applied Pharmacology, 284 (3), 292-303.

Sumida K, Saito K, Ooe N, Isobe N, Kaneko H and Nakatsuka I (2001) Evaluation of in vitro methods
for detecting the effects of various chemicals on the human progesterone receptor, with a focus on
pyrethroid insecticides. Toxicology Letters, 118 (3), 147-155.

Zhang J, Zhang J, Liu R, Gan J, Liu J and Liu W (2016) Endocrine-Disrupting Effects of Pesticides
through Interference with Human Glucocorticoid Receptor. Environmental Science & Technology, 50
(1), 435-443.

Taxvig C, Hadrup N, Boberg J, Axelstad M, Bossi R, Bonefeld-Jorgensen EC and Vinggaard AM
(2013) In vitro-in vivo correlations for endocrine activity of a mixture of currently used pesticides.
Toxicology and Applied Pharmacology, 272 (3), 757-766.

33



12272: Laville N, Balaguer P, Brion F, Hinfray N, Casellas C, Porcher JM and Ait-Aissa S (2006) Modulation
of aromatase activity and mRNA by various selected pesticides in the human choriocarcinoma JEG-3
cell line. Toxicology, 228 (1), 98-108.

14335: Gill SA, Rizvi F, Khan MZ and Khan A (2011) Toxic effects of cypermethrin and methamidophos on
bovine corpus luteal cells and progesterone production. Experimental and Toxicologic Pathology, 63
(1-2), 131-135.

13837: Kugathas S, Audouze K, Ermler S, Orton F, Rosivatz E, Scholze M and Kortenkamp A (2016) Effects
of Common Pesticides on Prostaglandin D2 (PGD2) Inhibition in SC5 Mouse Sertoli Cells, Evidence
of Binding at the COX-2 Active Site, and Implications for Endocrine Disruption. Environmental
Health Perspectives, 124 (4), 452-459.

8772: Song L, Wang YB, Sun H, Yuan C, Hong X, Qu JH, Zhou JW and Wang XR (2008) Effects of
fenvalerate and cypermethrin on rat sperm motility patterns in vitro as measured by
computer-assisted sperm analysis. Journal of Toxicology and Environmental Health. Part A, 71 (5),
325-332.

14336: Yuan C, Wang C, Gao SQ, Kong TT, Chen L, Li XF, Song L and Wang YB (2010) Effects of permethrin,
cypermethrin and 3-phenoxybenzoic acid on rat sperm motility in wvitro evaluated with
computer-assisted sperm analysis. Toxicology in Vitro, 24 (2), 382-386.

TRHEMIIRABREETH 52, KERERZTO EDSP I X 2%WE 2L oFEICBWCEIHENRTEY,
FONBENLLT D website IZTABR I TS,

United States Environmental Protection Agency. Endocrine Disruptor Screening Program Tier 1 Screening
Determinations and Associated Data Evaluation Records
(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-
determinations-and)

USEPA MRID 49013801: Lee MR (2012) Cypermethrin: Amphibian Metamorphosis Assay with African
Clawed Frog (Xenopus Iaevis). Unpublished study performed by Smithers Viscient, Inc., Wareham,
MA. Laboratory report number 1781-6765. Study sponsored by Syngenta Crop Protection, LLC,
Greensboro, NC. Study completed November 28, 2012.

USEPA MRID 48683001: York DO (2012) Cypermethrin — Fish Short-term Reproduction Assay with the
Fathead Minnow (Pimephales promelas). Performed by Smithers Viscient, Wareham, Massachusetts,
Laboratory Project No. 1781.6766. Submitted by Syngenta Ltd, Jealott’s Hill International Research
Centre, Bracknell, Berkshire RG42 6EY, United Kingdom; FMC Corporation, Philadelphia,
Pennsylvania; United Phosphorus, Inc., King of Prussia, Pennsylvania. Completion date April 18,
2012.

USEPA MRID 48670203: Wagner H (2012) Cypermethrin - H295R Steroidogenesis Assay. CeeTox, Inc.,
Kalamazoo, MI. Laboratory Study No.: 9047V-00353STER, January 17, 20 12. Unpublished.

34



V. EyJaxsozy

1. AN EERICBEET 28)E

B Fuxs T = ORI EUEMICEES 2 8E & LT AEREE, =X ha s AR
YR IVE AR R OB A VE L AER OFHEIZBE T 585 R b 5,

2, KEBREER#TO EDSPICB W TIX, BB X 7 = IO TH 2 Bl 2 34
HRIBE L LT,

(1EREEE

(DGinjupalli & Baldwin (2013)I2 L > T, BV 71m %+ 7 = > (Fluka, 99%) 0.025, 0.05. 0.1,
0.2.0.4pg/L GRERENC 14 Bl b 4 HOHEE CTEI 12 HENIEKE L =44 IV =
(Daphnia magna)~DEENPRH SN TS, TORFELE LT, 0.025ng/L L EDOIE #EX
THROPEAFE MERRPE 2R DIRAE, 0.05ng/L LL_E DX < 8 X CTHERPEFER D SB35 STz,
(14367 GHfifE RO 5« AOP)
HESNDIERA =X A iR VE BIER

@LeBlanc »(2013)Ic kX » T, BV 7%+ 7 = (Chem Service. 99%) 0.000084 ~
0.00062pM(=0.027~0.20pg/L)GE EEE)C 21 HENEL #Fo) Li=A4 4 2 ¥ a(Daphnia
magna) ~DEEPRFT SN TS, ZOREFEE LT, 0.000084pM(=0.027pg/L) LA ED X<
#E X TR PE AT A 0 R B R AE WO AR B L BT AR A (Fo) HE R BL oo R B R AF R s
0.00056uM(=0.18pg/L) VL DX < FEX THAEFF) O SMLNRBD iz, 728, Fo F
FolkR. FolllREHEICITHEIIR D beh o7,

F7-. BV FrF* 7 = (Chem Service, 99%) 0.00022uM(=0.071pg/L) GRE )12
HRENEZL FEFo) LA A 2 v a(D. magna) ~D BT % IEIL< BRI THTF LHFERM
BRI SN TN D, ZORER E LT REFBOIKENZED bz, ek, Fi AR,
FilikR. BrAEfEIMEHICITEEITR D b Rno Tz,

72, VU %7 = (Chem Service. 99%) 0.000084 ~ 0.00062uM(=0.027 ~
0.20pg/L)GEEWREIC 2 BIH O HFEE TIX TEEFo) LioA A4 2 ¥ 2(D. magna) ~D 52203
Bt Tnb, ZOfERE LT, ECsof 0.00022uM(=0.071ng/L) D2 FE CHi A (F o) e
HELT D HERO SENRD Hitlz, (14368)(AOP)
HESNDIERA T =R A iR VE CBEIER

@ Tatarazako H(2003)IZ L > T, BV X fv 7 = (FitHizk, 96.6%) 0.012. 0.037. 0.11.
0.33. 1pg/L REREIZ 24 KRR 21 BMIEL< & Lo A 4 ¥ 2 (Daphnia
magna)~DEEPRFTIEN TN D, TORERE LT, 0.037Tpg/L BL EDIE < FEX TRIEFEL
DY ERAFHURME, BT AT HEME L O SE RS b7,

Fo, B TrX o7 = C(FEMEE, 96.6%) 0.3ng/L GXERE)IC 2 ~ 3 k25 8 HH
X< BELI=AA IV a(D. magna) ~DEEPBRFT SN TWD, ZORERE LT, HiEFik
PEH(E < #8 3~ 8 HR) D RENED biLlc, 7ok, B ML GE<E 1~ 2 BRICIER
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TR BTz, (143TT(AOP)
HESNAER A T =X L SR E AEER

@Ginjupalli 520152k ~>T, Y 7%+ 7 = (Fluka, 99%) 0.05. 0.1pg/L GREIRE)
210 B D 2~ 5B HOHPEIZT CUEL T LT=A 4 X P a(Daphnia magna)~D5
ERRB SN TS, TOREL LT, 0.05ug/L UL LX< BIX T ik, MEEriko
KA, HEREF OGRS biviz, (14365)(AOP)
HESNDIERA =X L R VE CBEIER

(BMatsumoto »(2008)IZ Xk > T, ¥V 7% 7 = (LKT Laboratory) 0.01~ 1 ng/L GX &=
FENC 13 Hiiin D 24 BERIGRALBLEZ 205 60~72 B ORI NG EN AN BE LA A2
v a(Daphnia magna) ~DF (X< Fk, I BESRMTHE 5 BR)DBBH STV 5,
ZOREF E LT, ECso i 0.05Tpg/L } O ECioo0 i 0.1ng/L O FE CTHAEAFHEME L O il 5358
BBz, (14371)(AOP)
HESNDIERA =X A iR VE CBEIER

®dJordao 5(2016)IC L > T, 'Y Fu %7 = - (Sigma-Aldrich) 0.00016~0.0093uM(=0.051
~3.0pg/L)GREMEIC 34 (3 [E H OB 4 ~ 8 IR S 3 HRIZK BLI=AA IV o
(Daphma magna)~DFEPRF SN TN D, TOREEE LT, 0.0003uM(=0.096pg/L) 2L 1

FBXTHENELREOSMENED bz,

F/2, BU X7 o 0.0012, 0.0047. 0.0093uM(=0.39. 1.5, 3.0ng/L)GEXiEHEE)

234 (3EHDOMIF 4~ 8KREIENS 3 HRIXLK T\ LoA A I Vv 2(D. magna) ~D 52
( < EZ, FIHEE CHEILS BRI THBE)RIRFTINL TS, ZORKRLE LT,
0.0012pM(=0.39ng/L) 2L ED1E < X THIHEFEOMAE, 0.0047pM(=1.5pg/L)LL EDiE<
& X TR IR E DR, 0.0093pM(=3.0pg/L) D 1% < B X THAFRE OREN RS b ivi,

F72, BU 7aXx 7 = (Sigma-Aldrich) 0.25pM(=80pg/L)E TOR%EREIZ 3 4(3 [l
HOBLRE 4 ~ 8HFRIEN 5 3 HMIXLK T\ L7oA A 2 Vv a(D. magna) ~D BNt S
TW5, TOREL LT, 0.0187uM(=6.0pg/L) UL ko 1E < #& X TP R o Kl
0.05pM(=16pg/L)LL EDIE < #FEX CTEEEE ORENGRD iz, (14364)(A0OP)
HEINDIER AT =X L R VE CRRER, A VE CRRER. IENIERIEH

M Mu & LeBlanc (2004) i kX » T, VU 712 % ¥ 7 = » (Chem Service)
0.0003uM(=0.096pg/L) G E I EIC 8 Il & 24 RFE (T OME LN AR YT < #8 L 7= A
43 V> a(Daphnia magna) ~DEGIL Tk, RAE ’Célf I BRI TRB) D MFT S
TWb, TORRE LT, BFPEENDHERDEENRD b,

F7/-. BV 7% 7 = (Chem Service) 0.001~0.02pM(=0.321~6.42ng/L) GX T2 %)
|2 Stage I RN O E TIELK B Lo A A I Vv a(D. magna) ~DENRBREFTINTND
ZORER L LT, ECsoff 0.008uM(=2.57Tpg/L) D E CTH R shell spine D) D &
ERFRO Bz, (5285)(A0OP)

HESNDIERA =X A iR VE CBIER
®Olmstead & LeBlanc (200312 k> T, BU 7%+ 7 = (Chem Service) 0.0000031,
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0.000016, 0.000078. 0.00030pM(=0.001, 0.005. 0.025. 0.0961g/L)G%EHEE)IZ 24 R
Riitn S 21 HE(Z O 4 FIHFEIE L @& L7442 V> 2 (Daphnia magna)~7 5%
PHETEN TS, ZTOREFRELE LT, 0.00030nM(=0.096ng/L) D% < FEX CTHAEFREMEL O
EEAFRD b,
F7/-. Y 7r %7 = (Chem Service) 0.00001~0.001uM(=0.0032~0.32ng/L) G% & i
FONT 24 WEEARRRG2> 5 21 BRE(Z ORI 4 BIHEIX T LA A4 I v 2 (D. magna)
DOEEPREFT SN TN D, ZORERE LT, ECsofE 0.00031nM(=0.1ng/L) D ¥ TH AT
HEMELE O BEFR O Bz, (14378)(AOP)
TESNAIERA =R L SR AE CREEH
@0da H(2006)I2 k- T, ¥UFaxo 7= Rk, 96.6%)5 . 10pg/L GRERE)IC
LIt D 12 FFRIX S 88 L7z 8 "D A4 X > a(Daphnia magna)~D 2% < G
FEIXSBSRMUETHE L 1 LV 2 B HHERREZBIE)DPME SN TWD, ZO/RFEELT,
THO 3 BMITBNTH 5pg/L LA EDOIELS BX T, FrAfFEMEE O (82, 98, 100%)73
R bz, (14374)(A0OP)
HESNDIERA T =R A iR VE CBIER
Tokishita 5200612 L > T, BU FaFxv 7= Fiilidk) 0.0156nM(=5 pg/L, X ERE)
T 1 FRRRTE D 120 BEEIX < 8 LA A 2 Vv a(Daphnia magna) ~D 2N BET S
TW5b, ZOFERLE LT, 7 u5 =" DmagVTGI " DmagVTG2 mRNA fHx BB D1
EEERENED bz, (14373)(AOP)
HESNDERA T =R L iR VE CBEIER

AR E(SREIFHEX R &I 5 EDSP #HER)

@Valent Corporation (20122 k> T, BV 7 u X v 7 = V(FEALFEEEbiLS . 99.5%) 1.5,
17, 173pg/LGHIE 2 ) GREREE 3 . 30, 300pg/L 12F124)1Z Nieuwkoop-Faber (NF) stage 51
MH21 HIESFE L7127 7 U Y A H ) (Xenopus laevis) shE~D % 2(AMA: Amphibian
Metamorphosis Assay, OECD TG23D) Ft & T 5, ZDfEFE LT, 1.5pg/L UL ED
X< BX CHEEMHLL: hind-limb length, 7 H#)DOEfE, 173ng/L O1F < X THRE(T .,
21 H#%). 1KK(SVL: snout-vent length, 7. 21 H#). %MK HLL: hind-limb length, 21

HZ)DAERFRD DTz, 7ok, SEER(T7, 21 L), BRRAIRME, FERBIFEEEARR(T |
21 H1%), FURIRO IR SUSHERE B 2R A (2 38 1 A T (21 B B)ICIZR BN b L7
o7z, (USEPA MRID 48619201)(A X)

BESNDIERA =X 5 —EEE

EDSP TiE, FRIBOMBFEFIMEICE W TEERRBO NS b, B
DI EENFRIREE TH D L ITA e S0 DB Z /R LTV 5D,

KB IZ BT 2 HEZERTE LM Negative Control X GABEEEGINHRRIX) & D LB IZ B0
THERLTWDN, = FARA MR o TUTBEBH XA S L TOAF ARV LT IR
20pL/L ) & Dbblig b F M L TV D RICIER A ET 5,
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@Valent Corporation 20112k~ T, FUZXux 7o (ERIEFELEEbNAD, 99.5%) 2.

9.5, 1umWwaa%rx RAEREE 3, 30, 300pg/L (ZHH4)IC 24 H FIE < 88 L 7o stz —
7 v b~ K I /) — (Pimephales promelas) ~ @ 5 % (FSTRA: Fish Short-term
Reproduction Assay, OECD TG229)2 gt ST\ b, ZOfEHRE LT, 9.5pg/L UL EDIX
< FEX THREFEHET A 22 7 (tubercle score) DIKAE., 110ng/L D < #& X CHREAFEIRAE S D Bl
WO BT, 7k, MEMEAEAFR, MERERE, MEREAR, MEMEAIRIRIEER T — . MRS
BATE R, AR PAZER, PESRER, HER, MR e v = R MR
A NG VF VIR, MR T R N AT a YR 2 OMBIEREEHICIIREITRD bR
ghr o7, (USEPA MRID 48673501)(A X)
BESNDIEHA D=L - B

EDSP TiX, M~ —#OFEIRERITH D LDRMEZRL TWVD,

ARERBRICEB T 2 A EEREITLEM Negative Control X IRIEEETNNNGRX) & D H#RIZEB W
CEMRLTWDA, = FARA MR o TUIBEBO X GEE S L TOAF ARV LT IR
0.042pT/L ) & D b b s L TW D mUCTEE & 89 5,

(2)EFER VRRRFZE(SEEFFEX R & T 5 EDSP HER)

(DValent Corporation (201212 k> T, BV 7 uXx v 7 = V(FEALF L Ebis ., 99.5%) 500,
1,000mg/kg/day % 23 Hiis» o 53 HEivE CROKES L2 SD 7 v b ~D 2 (Male
Pubertal Assay ., fiofé# 5 2 & ST RET SN T 5, EOfEF & LT, 500mg/kg/day
LU EDIE < BRECRINTARMESEHE T & Ol IE B B, AZ AR RIS a6 e Ol E R &, iyl 7
A NAT v AREOARAE, TTHEHE M Ol IE R OE e L m, TR - B0 - FRR o MRk 2R
LRI RT B BT R AR, BRRAIED R AEROEE, 1,000mg/kg/day DI < BEE
TIRE, BIRE, AREAGES R OMIEERE, AR LA EE, ARE EAxE &,
FEFE + GEE NRME T K O IE B &, FTPI2E + BRI f et e O IE B & ORE, B ikt
e O IE K O B O B ESFRD B vz, 7k, FRAHS K O ER O HE R, 8%
fsek B OV IE B OVFE P B, FOIRBRAE e R OV IE B &, @R v BERRAA B . s P 1 = %
TUPREE . MLTE RS AR L R REEL - KR IR ORI BRI IS 1T D
AT AR AERICITREITRD SNz~ 7-, (USEPA MRID 48688104)(A X)
HMEINDER A =X b — %M

EDSP Tid, #i7 v Ra 7 U iEavse S s & oHli2 R LT\ 5, SRR
A D RO ATREMEIZ OV THEER LTS,

(3)TR O VR

DKojima 520052k > T, VU 7mF 7 = 2(99%)0.1~100pM(=32.1~32,100ng/L) 7 i
FEIC 24 FERTIE< T L7 MIFBRASAMINE BG1 (B b2 fa /U Z R/ IRERB)ICL D LR
— =T vEA(=A baFURERSE L O LR — X — B FEAMEE WLy T
7 —ERIFE BB SN TVD, ZOFER L LT, ECofl 29uM(=9,310ng/L) D FE T /v
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U7 = 7 —PREFENED b, (12552)(A0P)

@Manabe 5(2006)IZ L > T, BV Fr X% 7 = (FDEHEE, 99%) 0.0001~1,000pM(=0.0321
~321,000ng/L)DIREIZ 3 HMIE< B LT » b FEREN M MET/S (B bR hr sy
SR a i N B% 3551 D CHRIDIZ L A MIAEERBR ARG STV d, 2 ofR E LT,
REC0 fE* 55nM(=17,700ng/L) D FE CRUFAHEFEFE G 238D b7 **, (12546)(O ?)
1T A KT VA= 0.1nM AR TIEMED 10%I2FHY 2 7R3 R E
L, RBRREEREICB T 2 BREXRICEBNTHEX EOFEEITRT S0 oTz,

(A)HERIVE ER
(DLeBlanc 5201312k > T, ¥V 7%+ 7 = (Chem Service, 99%) 100nM(32,100ng/L)
FTCOREIZ 24 FFRNIX< FE LTz a ¥ a yN il S2 (Daphnia pulex B3R BN 1}
VCRBHEAT A RZFKaT 7 FX—%—SRC ZREDICLHLHR—4—T v&A (77
VRV VEE A FIVEFRRIGERS 7 o LR — 2 —Bin Az Aniory 7 27 —8
HEFE) N STV D, ZOfEEE LT, ECso f 4.8uM(=1,540ng/L)DIREE T/ 7
= 7 —EREFERRBD S, (14368)(OOP)

(5)RERILE EA
(OMu & LeBlanc (200012 X -> T, ¥U 7%+ 7 = (Chem Service) 0.00001, 0.0001.
0.001pM(=0.00321, 0.0321, 0.321pg/L)DEEIC3 HREIE< T Ly a vy ?/\ifﬁﬂ’j
Ke (=7 XA YV 2RI EFB)IC K DM SR S TV 2203, MlasgaEssE X
D BRI Tz, (5285)(AON)

(6B R AILE 1ER
OMu & LeBlanc (2004)i2k > T, BV 7 m% 7 = (Chem Service) 0.00001, 0.0001,
0.001pM(=0.00321, 0.0321, 0.321pg/L)DOJ#EEIZ 3 HMIX< TR0t kuf o= s XA Vo
1.OpM 57 F) Ly a vy a vzl Ke (=7 XAV V2 BRAREREBD)~DEEP KRGS
NTWnWs, TOREELE LT, 0.001pM(=0.321ng/L) DIEERX T 7 XA Y Z KIK(EcR)
mRNA IR E, =7 XA Y 2R/ K2 7 7 7 % —(USP: ultraspiracle) mRNA FHxf 7 5
EOMME, MR O SHEIR D iz, (56285)(AO0OP)

(7)RA 704 FEEEZESEFHEXR ET S EDSP i#ER)

(DSumitomo Chemical Company } O' Valent U.S.A. Corporation (2011)iZ Xk~ T, ¥VU 7nm
U7z (FEREFEE RIS, 99.5%) 0.03, 0.1, 0.3, 1, 3, 10uM(=9.63, 32.1, 96.3,
321, 963, 3,210ug/L)DIEFEIC 48 KX < #& L7zt MR EE LA AHIIE~D AR
%ﬂ‘éﬂfhé ZORERL LT, 10pM(=3, 210}1g/L)@¥)%F*FIZ'C“I7< NT A —NVEARDSR
ERRBD BT, TAMAT B VEABIZOWTIHBER G LN eholz, 7ok, Miflnt
Ta?aa [ZIXEIRE D b hr o7, (USEPA MRID 48619206)(OOP)
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BESNDEMA T =L s =X N T VA — VAR, 7 A F AT 1 A R
EDSP Tid, =& 7 VA —/VEABOREKRFFIBINAAGED 5 b & Ol 2R LT
éo

2. RAERHIE(FE)

15 BT IOV TR MR 2 580 L7262k & LT Wi < ELEMNC B9 2 aliEkocs
LYE L L TRETHRIME LTRDHND LRl SN - @EDT BT,

MBS RME L L TRET DML L LTROOND LMl SNz iE 6. IR o @
[ZBWT, IEERIE AR B ARE SRR 2R3 2 & ARBVE RO S IR0
T, A buZ UM, hEdVE AR, PUBE AV AR, AT v A NEAREEZRT
DRI S LT,

23 3Lk
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USEPA MRID 48619201: Lee MR (2012) Pyriproxyfen: Amphibian Metamorphosis Assay with African
Clawed Frog (Xenopus Iaevis) Following OPPTS Test Guideline 890.1100 and OECD Test Guideline
231. Unpublished study performed by Smithers Viscient, Wareham, Massachusetts. Laboratory
report number 13048.6672. Study sponsored by Valent U.S.A. Corporation. Study completed January
25, 2012.

USEPA MRID 48673501: York DO (2012) Pyriproxyfen - Short-term Reproduction Assay with the Fathead
Minnow (Pimephales promelas). Performed by Smithers Viscient (formerly Springborn Smithers
Laboratories, LLC), Wareham, Massachusetts, Laboratory Project No. 13048.6696. Submitted by
Valent Corporation. Completion date February 2, 2012.

USEPA MRID 48688104: Heberth M (2012) A pubertal development and thyroid function assay of
pyriproxyfen T.G. administered orally in in intact juvenile/peripubertal male rats. WIL Research
Laboratories, Ashland, OH. Laboratory Project ID: WIL-118078, July 3, 2012. Unpublished.

USEPA MRID 48619206: Mikata K (2011) In vitro steroidogenesis assay of pyriproxyfen T.G. with H295R
cell line. Environmental Health Science Laboratory, Sumitomo Chemical Company Ltd., Osaka,
Japan. Study ID: 4239, December 28, 2011. Unpublished.
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V. o-72xz=)L7x/—J)L

1. Aowh < EAERICEET 28
o7 =2 =NT = ) =N OWNGWH SAEMICBEE T 58HE L LT, JEERE, =X ha b Mk
M i A va Z B, 7 v Re ZAEREOT v a7 AEHOFBICET 2850135 5,
7ok, KEBRERET O EDSP 28T, 0'7:E~—4/I/7:E/_/PG;OU\VC@*E@E?@E&?EB(I
A M UARER. T R URRER. LTV Ru 7 URRERD 2GR T D -0 A X W PEIE 1
HACESHRE MEOGRT % £ 5 xt3WE L LT\ 5,

(AEREZE(SREEFHHNR &3 % EDSP HER)

(MOPP EDSP Consortium 01Dk > T, o7 ==/17 = ) —)L(LANXESS Corporation &
BbhD. 99.9%) 15.8, 75.5. 876ug/LAAITE k) EERE 20, 200, 2,000pg/L (21 4)IC
21 HIE< B L gl > » ~ b ~v N3 /7 —(Pimephales promelas)~® ¥ #(FSTRA:
Fish Short-term Reproduction Assay, OECD TG229)3 &Et ST\ b, ZOFRERE LT,
876ng/L DI < FEX THEREAAFR, PEIIER, SREROME, HifErheTro = JREOS
B FRD BTz, 7eds, MEMERE, MEREMARR  MEREETRIRATE S, MEREETEIRIEIEAR T —
KRG A =2 7 (tubercle score), HEMBERET 0= RAEE ACGRIPRAPAZER £ ofBlisH
B bi/en oz, (USEPA MRID 48672606) GEAfift OB 5 = O 2?)
BESNDIEHA T =L« R

EDSP Tid, 876pg/L X TOREIREM WZHER DK FIZHOWTHEE L U TFIRZ R L T
BYEEZEITRSA TRV TR b a F R~ OEEREN H D L OHli2 L T2,

@OPP EDSP Consortium (201D)iZ k> T, o7 ==/17 = / —/L(LANXESS Corporation &
Bbid, 99.9%) 17.5, 67.3, 352, 1,920ng/LGHIE #E) G ERE 24, 120, 600, 3,000pg/L
IZFI )1 Nieuwkoop-Faber (NF) stage 51 75 21 HEIEKBE LT 7 U AV A AT )L
(Xenopus laevi) $h/E~DF#(AMA: Amphibian Metamorphosis Assay, OECD TG231)73
Batan g, TofEE LT, 1,920pg/L D1 < X THIEHLL: hind-limb length,
21 AROEEARO bz, 2k, FLERT, 21 B, HE(7, 21 BK), HEEOVL
snout-vent length, 7. 21 Hf%), ERRAIEME, FERMIREMAR(T, 21 H#E), 2E NF
27 —(7, 21 Ht2), FARIRO IR SO THERFR B AR A 31T D AT (21 B#ICIEE
BITRO S h o7z, (USEPAMRID 48916901)(O X)

BESNDIEHA T =X L 0 B
EDSP TiX, AR EEE & B2 IiE A+ & OHr 2R L T 5,

(2)% R U RRIRFZE (SRR & 4 % EDSP HE)
@DOPP EDSP Consortium (2011)IZ X - T, o7 ==/ 7 = / —/L(LANXESS 99.9%) 50, 250,
900mg/kg/day % 23 Hiin/> 5 53 HiinE TROK G- L72ESD 7 v b ~D ¥ %2(Male Pubertal
Assay. RG22 %ISR /B STV 5, ZoREEE LT, 50mg/kg/day LA ED
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1T BRECTRIBH G EE, MIETRY A oo U EBEDORM, 250me/kg/day LA ED1E < gk
Il EE O @ fE, 900mg/kg/day DIE< BEHECIRE, HINMKRE, TRAHET & O IER
B, AR RO IEE &, AR AR E R, R REE IR G E R, A IRIEsE
At B OVl IE B B, AT PIZER5 + BRI AR AT #E kT e O IE B B O, B IR O MR B 1R
I D BT AR AR O EE, WM B OBENRD b, 723, BRIk,
RS B e e OVl IE BB, IR AR AT L Ol E R, B il S OVl IE J OV e BB, if i
RIS AR VT IREE . MG T A h AT m R FURAR - TR - R - REE R
AITNZ AR O RIS B R A 2 38 1) 2 BT A AR I3 BT o bhvie o7, (USEPA
MRID 48686602)(O ?)
HESNDHIERAA =R L 0 R

EDSP Tif, FURIRBIEEE L U L iy 4 o o VBE K FLAMNIIER D b
e O AR LTV D,

(4)TZ FOYUER

DPetit 5A99NDIC L > T, 07 ==7 = / —/L(EGA-Chime) 0.01~ 100uM(=1.70 ~
17,000pg/L) DI 4 BERIE < §8 L72EER: BJ-ECZ (=¥~ AT X h 7 U2 SIK A 56 H)
LD VA= =7 viA (=X b FURERSZ SO LR — 2 —BEFE M A v
72 BT MU —ERAFENPBRF SN TS, ZOREELE LT, 1 ~10uM(E=170~
1,700pg/L)DIRFEXT 677 7 b X —EREGFHFENFRD 572 (100pM XTI 5EpE
%o

T/ 07 2=)L7 =/ —/L(EGA-Chime) 100uM(=17,000ng/L) DIEE 1 48 BifIE< #& L
Te= U~ AR~ O BRI R SN TS, ZORFEE LT, B 715 = mRNA fHx}
B EOEENRD b,

T2, o7 ==17 =/ —/L(EGA-Chime) 0.01~100pM(=1.70~17,200pg/L) D2z 16
BEIE S 8 L72FERE BJ-ECZ (=Y~ A A e P UZREERIDICEL 5 1THFEH-A T
A —/L 20nM (ZHT DREGEG A SRR S TnD, ToRRE LT, 1~
100pM(=170~17,000pg/L) DL THEABRE RO HavTz, (843)GHEfE R OME S : AOP)

@Routledge & Sumpter (199NIC k> T o7 ==/ 7 = 7 —/L(MTM. 99%) 0.2~100pM(=34
~17,000ng/L) DI EEIT 84 WML < #8 LR (E =X b r 7 U FREFB)IC L D LR
— A =T oA (A b FUINERINE L O LR — 2 — B G A E W 0T

X —ERBEFE) PR I TS, TORKERE LT, 100pM(=1,700pg/L) {3 D EE X
THHT 7 M X —ERBFHFENRBD Hiviz*, (363)(X—)
eE L, JREZZ 7N OHBIETH Y . IR E DR EERELR STV,

® Manabe 5 (2008)IZ Lk > T, o7 ==/ 7 = /7 — /L (MM, 99%) 0.0001 ~
1,000uM(=0.0172~172,000pg/L) D EIZ 3 AMIZ< BE LT v F FEAS MR MtT/S
(e h= A b UZRIE a KON 8% 3.55:1 O THRINC X 2R ST
B8, FIEHEAEEEIIERD bR o T2, (12546)(OON)
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@Kojima 520052k ~>T, o7 ==/ 7 =/ —/1(99%)0.1~100uM(=17.2~172,00ng/L) D
TR 24 FERTIES BB L7 IR ML BG1 (8 bR b XU Z/RKERBNCL D L
R—F =T vEA (=R haF VBRI E O LR —% —Ba -8 ANl z Hnwizry >
= 7 —BREFEDPBRIFTINTVEN, Vo7 27 —BREFEIRO LN,

72¥. S9 W L 2 REWITIR BRI mE L~ L7z, (12552)(AON)

(B)IR PO UVEAXIFMIR FOS U ER(SEFHTEX R & 3% EDSP i#ER)

(MOPP EDSP Consortium (2012)i2 K-> T, o7 ==/ 7 = / —/L(LANXESS 99.9%) 0.0001
~1,000uM(=0.0170~170,000ng/L)DIEE T A h a7 U BIRESD 7 » B3 A K L)
IZ K DI 176 A T VA —/L 1 nM 13T 5 A HEGE A SRS MG S Tnbd
ZORER L LT, ICs0 fE 642uM(=109,000ng/L, JFFLHEAE T log IC50—3.192M)@¥%ET“HA§/E}
FRE2GR® b/, (USEPA MRID 48672604)(OOP)
HEINDMEHA =R L : = A ha P AEH, fi=A ha s UEH

EDSP Tix, & IEBME7E 23 R (equivocal) & OH|r &7~ LT 5,

(7)7vFo5 VR

@OOrton »201DIZ L > T, o7 ==/ 7 = / —/L(Aldrich. 98.7%) 50uM(=8,500ng/L) £ T
TR 24 FERTIES B L7z FILASAUMIKE MDAkb2 (7> e 7 U S /IR EREDIC L D LR
— R =T oA (T v FaF U A2 b O LR — 7 — &8 AMaE WLy 7 -
T—EPRAFE)PIRANTINTWVEIN, Vo7 2T —BRAFEIROLN -7,
(14413)(AON)

XIS ABTIL, 7o Frdy U SR RISERS 2 b O LR — % — 8528 A LT ER(T
YRS URBRRERBNCL D VR =T v A (T v Ka VR ERIE L O LR —4
—EEEAMRE AW #0577 oA —BREAFE) LWE L 0D 0, slBRIEERH O
FLHAAHE CH - 720V 7 = 7 —BRIFHE IO b o T0),

@Kriiger 5(2008)I2 L > T, o7 ==/l 7 = / —/L(Aldrich., 97%) 0.0001~100pM(=0.017~
17,000pg/L) DPEEEIZIEL BB L= F ¥ A =— AL A2 X —PlEM CHO-KL (7 Fu 4 iz
BRERBNCELD VR —F =T v (T v RaZF UisEhis e b o LR —4 =B -8
MRz ey 7 = 7 —BREFFR)BRFT SN TVD R, L7 =7 —BREFHEILE
LD o7z, (14014)(AON)

(8)7r PO UEAXIFMT Y FOS U ER(SEFHiE xR & 3% EDSP i#ER)
DOPP EDSP Consortium (20122 k> T, o7 ==/ 7 = / —/L(LANXESS 99.9%) 0.0001
~1,000nM(=0.0170~170,000ng/L)DIEETT > K 7 U ZBIKESD 7~ MEiSIRIEEE Y A
KN X A EERR R1SS1(T Y Ru Ay 7 2=2 F) 1 nM 284 2 iEATHEG A5 A) HER
DTSN TS, ZOREHRE LT, ICs A 178uM(=30,300pg/L. FL#fEiX log ICs0—
3.749M) DR FE THRE A TRE GO b iz, (USEPA MRID 48672603)(OOP)
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EDSP TIIZ AR & O AE/EM 2R3 RERIRILS » & ORIz R LT\ D,

(7 >y ROy e

@OOrton »Q201DIZ L > T, o7 ==/ 7 = / —/L(Aldrich. 98.7%) 50uM(=8,500ng/L) £ T
B 24 FFIIZ<BE(PE FrT A AT Y 0.25nM 347 F) L7= b MELos A Al
MDA-kb2 (7> Fu 7 U SR EERINC LD VR —4—T v A (7 v Ka 7 V& ksl %
HO LR —F =B\ FEAMEE AW LY 7 = 7 —BREFED AR S TWD, 0Ok
L LT IC201E 3.43uM(=583pg/L) DIEEE T/ Y 7 = T — P REFEOALENTED Shiz,
(14413)(AOP)

KIHE AR TIX, 7 e P U BRISERS % b O LR —% —BIa 48 A LI-FERT
bR A FE i LTV 203, BREBRIR A OFLEN AR ChH - 720L v 7 = 7 —BREBFHED
FHEIIRR D DR Do 12),

@Kriiger 5200812k > T, o7 ==/ 7 =/ —/L(Aldrich. 97%) 0.0001~100pM(=0.017~
17,000pg/L) DYEEE I IEL @B (T v Fa X o mik 7 2 =2  R1881 25pM H:7£ F) L7=F v
A == ANAAF—JIEAIE CHO-KI (7> a7 U FEEZRE)NC LD LR —4—T vk
AT v Fa by URERS E b O LR — ¥ —BnEAMEE ANy T = 7 — BB
HPRREF STV D, TOfEFRE LT, ICs M 6.3uM(=1,070pg/L) DIRETNL Y 7 =T —F
FBFHEOAENZED bz, (14014)(AOP)

(Q10RTAA FEEEZE(SEFHEXR T S EDSP #HER)

DOPP EDSP Consortium (2012)I2 k> T, o0 7 ==/ 7 = / —/L(LANXESS 99.9%) 0.0001,
0.001, 0.01, 0.1, 1. 10, 100uM(=0.017. 0.17. 1.7, 17, 170, 1,700, 17,000pg/L)®
TREEIC A8 FFIIE< B L7z b FEIBRE LA AMIIE~DOEENRFT SN TV D, ZOFER L
L T, 10uM(=1,700pg/L)LL EDORERX T A T A —/VEA RO &fE, 10uM(=1,700ng/L)
DWREXTT A h AT 1 o EAROREMA00pM X TIHEM) AR bz, 723, AT
RITITFBITRD H/en-o 72, (USEPAMRID 48672601)(OOP)

HESNHAERA =R L : = A NT U4 —VFEEREE, 7 A b 2T 0 UREARERS X O

T

EDSP Tid, =R s 7 VA — VEARORERFIEMNRZRD 5 b & O¥W &2~ L T

)

o

QD732 —EEFE~DER(SEFFEXIR &9 5 EDSP #HER)
DOPP EDSP Consortium (20122 k> T, o7 ==/ 7 = / —/L(LANXESS 99.9%) 0.0001
~1,000uM(=0.0170~170,000ng/L) DIEETT7 1~ &% —B(CYP19) B R IEM(BERL 1767 >
ReRRAT v OF R EEETD)~OERRHmF I THD, ZORERE LT, ICso A
107uM(=18,190ng/L. JF AL #EiE 1% log ICs50—3.97TM) DI FE THEATLENFED b7z, (USEPA
MRID 48672608)(OOP)
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MBESNAERA =L TavZ—BIEMERE
EDSP T, EBEERFZRLENZED Hd & OHKZ/RL T\ 5,

2. RARHIE(FE)
15 BT IOV TR MR 2 580 L7262k & LT Woih < ELEANC R 2 alikors
LYE L L TRETHMRME LTRD BN D LRl S-S BT,
MBS RME L L TRET DRI L L TRRO 6D LRl S ALl 2 b BUBRE RO
WEIZBNT, =2 M ARl il A b ARSI T Fa 7 AR, i e s
HERL AT a A FREARE, Tax 4 —BEERELZRT I LRI,

23 3Lk

14384: John JA, Murray FJ, Rao KS and Schwetz BA (1981) Teratological evaluation of orthophenylphenol
in rats. Fundamental and Applied Toxicology, 1 (3), 282-285.

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

363: Routledge EJ and Sumpter JP (1997) Structural Features of Alkylphenolic Chemicals Associated with
Estrogenic Activity. Journal of Biological Chemistry, 272 (6) 3280-3288.

12546: 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.

12552: Kojima M, Fukunaga K, Sasaki M, Nakamura M, Tsuji M and Nishiyama T (2005) Evaluation of
estrogenic activities of pesticides using an in vitro reporter gene assay. International Journal of
Environmental Health Research, 15 (4), 271-280.

873: Rehmann K, Schramm KW and Kettrup AA (1999) Applicability of a yeast oestrogen screen for the
detection of oestrogen-like activities in environmental samples. Chemosphere, 38 (14), 3303-3312.

14411: 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, 138-153.

14413: Orton F, Rosivatz E, Scholze M and Kortenkamp A (2011) Widely used pesticides with previously
unknown endocrine activity revealed as in vitro antiandrogens. Environmental Health Perspectives,
119 (6), 794-800.

14014: Kriiger T, Long M and Bonefeld-Jorgensen EC (2008) Plastic components affect the activation of the
aryl hydrocarbon and the androgen receptor. Toxicology, 246 (2-3), 112-123.

TROHSLIRABMEEZETH 203, KEBREAHETO EDSPIZL2WHE T L OFMEICB W THIHENTEY

ZONENLLT D website (IZ TR I TV 5D

United States Environmental Protection Agency, Endocrine Disruptor Screening Program Tier 1 Screening
Determinations and Associated Data Evaluation Records

(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-
determinations-and)
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USEPA MRID 48672606: Lehman CM, Fiting JA, Hutchinson KL, Louch DW, Malowinski NA, McFadden

LG and Thomas J (2012) OrthoPhenylphenol: The Fish Short-term Reproduction Assay Using the
Fathead Minnow, Pimephales promelas. Unpublished study performed by Toxicology and
Environmental Research and Consulting, Midland, Michigan. Lab Study No.: 111032. Study
sponsored by OPP EDSP Consortium, Dow Chemical Company, Midland, Michigan and LANXESS
Corporation, Pittsburgh, Pennsylvania. Study completed January 04, 2012.

USEPA MRID 48916901: Lehman CM, Hutchinson K, Fiting JA and Thomas J (2011) Ortho-Phenylphenol:

USEPA

USEPA

USEPA

The Amphibian Metamorphosis Assay Using the African Clawed Frog, Xenopus laevis. Unpublished
study performed by Toxicology and Environmental Research and Consulting, The Dow Chemical
Company, Midland, Michigan. Laboratory report number 111018. Study sponsored by OPP EDSP
Consortium, Dow Advanced Materials, The Dow Chemical Company, Midland, Michigan, and
LANXESS Corporation, Materials Protection Products, Pittsburgh, Pennsylvania. Study completed
October 14, 2011.

MRID 48686602: Marty MS, Andrus AK and Sura R (2012) OrthoPhenylphenol: Pubertal
Development and Thyroid Function in Intact Juvenile/Peripubertal Male Crl: CD(SD) Rats.
Toxicology and Environmental Research and Consulting, The Dow Chemical Company, Midland, MI.
Laboratory Project Study ID No.: 111088; April 13, 2012. Unpublished.

MRID 48672604: LeBaron MJ, Schisler MR and Visconti NR (2012) Evaluation of
orthophenylphenol (OPP) in an in witro estrogen receptor binding assay. Toxicology &
Environmental Research and Consulting, The Dow Chemical Company, Midland, MI. Laboratory
Project ID: 111120, January 4, 2012.. Unpublished.

MRID 48672603: LeBaron MJ, Schisler MR and Visconti NR (2011) Evaluation of
orthophenylphenol (OPP) in an in vwitro androgen receptor binding assay. Toxicology &
Environmental Research and Consulting, The Dow Chemical Company, Midland, MI. Laboratory
Project ID: 111114, December 19, 2011. Unpublished

USEPA MRID 48672601: LeBaron MJ, Kan HL and Perala AW (2012) Evaluation of Ortho-Phenylphenol

(OPP) in the In Vitro Steroidogenesis Assay. Toxicology & Environmental Research and Consulting,
Midland, M. Laboratory Report No.: 111014, Jan 4, 2012. Unpublished.

USEPA MRID 48672608: Coady KK and Sosinski LK (2012) Evaluation of Ortho-Phenylphenol in the

Human Recombinant Aromatase Assay. Toxicology & Environmental Research and Consulting, The
Dow Chemical Company, Midland, MI. Laboratory Project Study ID No.: 111007, January 3, 2012.
Unpublished.
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VI. ZILb5Z0L

1. AN EERICBEET 28)E
TV N T = OGN GLTERIZ
HEICBT 2MERH D,

2%, KEBRERH#ETO EDSP 2B WL, 7V T =LZHonTT 2 X UEIER, e

A b FUARER, T Re A URRER 3BT v e S U BMER 2SR T DO A X B ik

iR 1 HEGERE MEOGRT % i3 2 x8ME & LT\ 5,

Bhdd oA & LT, ARZEL TR Fu s AEHof

(1EREEE

(DYang »(2016)i2 & - T, 7L k 7 =/ (Taizhou Baili Chemical, 98.7%) 1,500, 1,800, 2,160,
2,590, 3,100ng/L GRE IR HIRHHF IS T T 11 HREIEKBLI2 BT 77 1 v v
= (Danio rerio)~DEEBENKRHF SN TS, ZTOREL LT, 1,800pg/L UL EDIEL BX T
LR HE% 72 FEED OIRAE, 2,160ng/L LI EIE < §EX T H R EE B2k #% 24 Fiff), &
RQ11 B DR, 2,590pg/L LA EOIX BIX T LR % 96 W), OB k% 48
RED) DARMEANTR D BTz, (14388) GRS L OB« A X)
MEESNDIER A =R b — gt

AR E(SEEFHENR &I 5 EDSP HER)

@ A A EHEHARHQOIDIC L > T, 70 b7 = (EARREKRASE L b s, 98.7%) 15,
130, 1,100pg/LGHIE ) GRERE 15, 150, 1,500pg/L (2412912 Nieuwkoop-Faber (NF)
stage 51 /5 21 HREEXSFE L7277 U B A Hx )\ (Xenopus laevis) S E~D 5 EE(AMA:
Amphibian Metamorphosis Assay, OECD TG23D 3 af&n<Tnb, ZOfERLE LT,
15ug/L LA LD X< @ X T NF 27— (21 H1%), %M EHLL: hind-limb length, 21 H
B)DOEE, 15, 130pg/L DX < EXTRE(7 . 21 H#), KK (SVL: snout-vent length, 7.
14 QRO RMENBD b, £, FRIROPIRIMRAE SIS T 2 BEFTRE@L B & L TR
FEARAFH 72 FRIRARAE R O S FE & BEE O R, FUIRR ORI B 2R IS 1) 5 B i i
(21 %) & U CIRESRAFHI 72 FURIRAE R D S BE & B D B ANGR & HAvTz, 703 FELT (T |
21 H#). ERARAIRMmE, FERMIREME AT | 21 BRI BITR O b ive -7, (USEPA
MRID 48616801)(A X)

BEINDIERA T =X L 0 R

EDSP Tid, WX & DG | B bN T EEITREERMNC L 260 THL LD
Hrz R L TWD,

KikBRIZB T 2 HEZERTEIL LM Negative Control X GABEEEG IR IX) & D HLBEIZ B0
TEBLTNDN, =2 RRA 2 MZE o UIBRES R E LT AF ARV LAT IR
20pL/L ) & O# b FEhi L TV D AICIEE A ET 5, HIZ, EEERIN X L o btk
IZB W TR RSB W T HAE, SVL, HLL IZA B2 EHENFEO DIV TN D RICHERZE

48



I D,

@ H A FHHALHQ0IDICE > T, 7V b7 =W (HAREKRASE L DD, 98.7%) 18,
180, 1,200pg/LGRIE ) GXEEE 20, 200, 2,000pg/L (ZFH4)IC 21 HEIE< # L 72 ploid
Wit~ v >~ b~y K3 —(Pimephales promelas) ~® i % (FSTRA: Fish Short-term
Reproduction Assay, OECD TG229) 23 et SN T\ b, ZDOFER L LT, 18pg/L DIF FEX
T TR AR RS, MEAESEIRIE A T — U D fE, 1,200pg/L O F < FEX TRERETI A =7
(tubercle score), HEIMAEH 57 o 7= R OIKE, MEAE, HEARR, RRRAINNPHZESR, K
AR EAR T — P DEMEDFRD Diliz, i, WEREAfFR, HERE, AR, HEATRIRIA
R, MR T a S = VRE ZOMBIREEICIIEEITRO b oz, (USEPA
MRID 48616806)(AOP)

BESNDMEAAD =L i A b a AR, i7 v Fa b AERH, UK FEi— Rk
—AFE IR~ D EH

EDSP Cid, A huF UK OT v oy R~ OBIERE R "R S D & O]
Wras L TV,

ARERBRICEB T 2 A EEREITEM Negative Control X IRIEEETNNNGRX) & D E#RIZEB W
CEMLTWDA, = FARA MR o TUIBEBO X EEE S L TOAF ARV LT IR
20nL/L ) & Dbl b i L TV D EICHEEZHT 5,

(2)TZ FOS UER

DOh 5(2007iZ L » T, 7/ b 7 =/L(Chem Service) 0.000001, 0.00001, 0.0001, 0.001, 0.01,
0.1, 1, 10, 100uM(=0.000323. 0.00323. 0.0323. 0.323. 3.23. 32.3. 323. 3230, 32300ug/L)
DOREICHKE 6 A< #E Lt ML M MCF7 BUS (B b= X b a7 U Z B IKE 5
B)~DOEBERBRHN SN TND, TORMEL LT, 100nM(=32300pg/L) DIEEX T A 1
UK a BEEMEELEQL R OME, Mjargigee ), e S AT e U
& mRNA fHxf 5B 8(48 REfH), =& b o 7 VIS MBS T pS2 mRNA FHxf 65l #:(48 REH)
DEERFES bz, 723, MIHEE(6 HE)OEEIL, =X hr U BEKT o2 T =R
I~ ICI 182,780 1 pM A7 T THENHE LT,

%72, 7/ F 7 =/1(Chem Service)0.000001, 0.00001, 0.0001, 0.001, 0.01, 0.1, 1.

10. 100uM(=0.000323. 0.00323. 0.0323. 0.323. 3.23. 32.3., 323. 3230. 32300ug/L)
DIREIZHRE 6 BIE<#E Lz e MELAAME MDA MB231 (& h=2* hr b/ U5k %3
FEBIIZ K 2 MBI ARER D RS S AL TN 2 23 MBI TE A I 3ER O H AL Do 72, (1283 1)(A
OoP)

. HAERHE ()
15 BT IOV TR MR 2 580 L7262k & LT, Wi < ELEMNC B9 2 alikors
SWE L L TRET DML LTROOND Ll S &R G o7,
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R EE L L ORET DRI E L TRO LN D LMl SN lmE 26 BBro s
IZBWT, =X buF AR, $i7 > Fu 7 AR, BUR T E— T wA—AhRE~ DM &2
AL RBRENRBROBREICENT, =2 baF A ZRT 2 EAVRR ST,

23 3Lk

14388: Yang Y, Qi S, Chen J, Liu Y, Teng M, and Wang C (2016) Toxic Effects of Bromothalonil and
Flutolanil on Multiple Developmental Stages in Zebrafish. Bulletin of Environmental Contamination
and Toxicology, 97 (1), 91-97.

12831: Oh YJ, Jung YJ, Kang JW and Yoo YS (2007) Investigation of the estrogenic activities of pesticides
from Pal-dang reservoir by in vitro assay. Science of the Total Environment, 388 (1-3), 8-15.

TRHEMIIRARREETH 52, KERERZTO EDSP I X 2%WE 2L oFEICBWN I HENRTEY .,
FONBENLLT D website IZTAB I TV 5,

United States Environmental Protection Agency. Endocrine Disruptor Screening Program Tier 1 Screening
Determinations and Associated Data Evaluation Records
(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-
determinations-and)

USEPA MRID 48616801: Palmer SJ, Kendall TZ and Krueger HO (2011) Flutolanil: Amphibian
Metamorphosis Assay for the Detection of Thyroid Active Substances. Unpublished study performed
by Wildlife International, Ltd., Easton, Maryland 21601. Laboratory project number 397A-149.
Study sponsored by Nihon Nohyaku Co. Ltd., Chuo-ku, Tokyo 103-8236 Japan. Study completed
December 7, 2011.

USEPA MRID 48616806: Palmer SJ, Kendall TZ and Krueger HO (2011) Flutolanil: Fish Short-term
Reproduction Assay with the Fathead Minnow (Pimephales promelas). Unpublished study
performed by Wildlife International, Ltd., Easton, Maryland. Lab Study No.: 397A-148. Study
sponsored by Nihon Nohyaku Co. Ltd., Chuo-ku, Tokyo, Japan. Study completed December 7, 2011.
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X. =0 J4=)

1. Ao EAERICEET 28

a7 B =V ONZWH» < EAERICBEET 2 8HE & LT, é?%%\éﬁ%%\ SN2 N
TR IS AEH, Pi= A NS UEH, Ty Re S U AERXEET v Re SR, AT e A
PF%%@&@Tuv5—€ﬁﬁ~®¢%@ﬁﬁmﬁféﬁ%ﬁ%éo

728, KEBRBIR#ET O EDSP IZB W T, 2707 ¥ = /Ll oWTHIEOEEERAT a A
bﬁﬁ%@\IXFHEV%W% Pl A b ZURRER. 7 v R Z Uk ER, L7 v Fe s
UHRVERD & ResB 9 2 72 DI A X B PER 1 HVEGERER MEOGRT % FEhid 2 %I4E & LT
%o

(NDAERZE(SEEFHNR &3 % EDSP HER)

(ODow AgroSciences (20112 X > T, 27 v 7 % =/L(Dow AgroSciences & 5. 93.7%)
96.4. 438, 2,040pg/LGHIE 1 FE) GRE R EE 100, 500, 2,500ng/L (Z4H24)iZ Nieuwkoop-Faber
(NF) stage 51 7»5 21 HEIELKE LT 7V B 2 = (Xenopus laevis)5h A~ 2
(AMA: Amphibian Metamorphosis Assay, OECD TG23D)23af ST\ 5, TORERE L
T. 96.4pg/L YL EDIE< X CTHEEMHLL: hind-limb length, 21 H#)DIKfE, 96.4,
2,040pg/L DIX< FEXTHREQRL H#%). {KE(SVL: snout-vent length, 21 H%)DKAE,
438pg/L L EDIX BEXCTHREGT H%). AE(SVL: snout-vent length, 7 H1%)DKE,
2,040pg/L OIE < FEX TEENF 27— (7 H1%), %K EMHLL: hind-limb length, 7 H#)
DIRERRD Hilz, 7ok, FBLER(7, 21 HHE), ERAIREE, FERBIFEMAERT, 21
A%), HFRIROWIRMRAIZIS T 2 BEF Q21 B, FURIRO PR SRR B i3
HICB T PR BEICITEITRRD b7, (USEPA MRID 48618101)( ¥
RoWgE : O?)

BESNDIEHA D=L 0 B
EDSP Cif, HRIRZENED ON- EITE A LT,

@Dow AgroSciences (201DIZ Lk > T, 27 17 % =L (Dow AgroSciences & Ebih 5. 93.7%)
33.8, 327, 3,300pg/LGHIE ) GRERE 0.032, 320, 3,200ug/L (A 21 HEIE &
Ui~ >~ b~ NI / — (Pimephales promelas) ~ ® % % (FSTRA: Fish
Short-term Reproduction Assay, OECD TG229) 2\ #istEnTWb, TOfE L L T,
327ug/L LA LD < & X THEERRATER D & E, 327Tug/L D F < @K THE A7 2 kX
T o REOEE, 3,300pg/L DX FEX THHAR, PEIIER, MMET T v = yRE
MEMAED 17 f-= X b T A — VIR ORE, HEAETEIRATE R, AN PZESR | e SRR
AT =V OEEREO b, Teds, MEHEAEFR, HEREET X 2 7 (tubercle score), HEMR
B, g e TS = R, BT A X T e R, iR 1742 AT Y
A /VIREE MEREIR IR SORE SR 2 OMBIZR SR IR I I3 B3R b 7R o 7o, (USEPA MRID
48618106)(A ?)
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HESNDIEHAA =X L  FE
EDSP TClZ,. = A ua XU T RARA v MCEENED L. AT uA READEL
WCEK T2 A REEDR H D & OHIM Z R L TV 5,

(2)&EhEFE
DGoetz 52002 L » T, 27 v 7 % =/ (Bayer CropScience & O US Triazole Task Force)
100, 500, 2,000ppm (EEHIRE) A6 H B G HE, WEK T £ ClREERSE L, BTk
FEDIZ OV TIE 23 Bl TORBEFLE D> HIREER G- Z ki L 7= Wistar/Han 7 v ]\AO)E/’E“
(Fiz 1., 22, 50, 92 HIRHTEM)MEF SN TWD, EORERLE LT, 100ppm LA EDIF
< BRE ORI EEQ B OmE*, 500ppm UL EOIE < FERET N EAHI K O E &
(92 H lin) DA, HEEAGKT B (22 B i) O E**, 500ppm D13 < FE#E TR & OFH
*FE (92 Hilm) D @EfE. 2,000ppm DX < BHETHEFR0 Hils & Bbh o), KE0~92 H
ER) OARAE, FEEARXE (50 Hlp)***, Myg+H7 A M A7 1 RRE02, 99 Hli), ALF9A45HE
Ze LI FEAE(AGD., O Hiln), APt E (1, 50, 92 HEm). AFlsatr EE&(1 B #n). FFi
TORBBIFT RFEAEHEGO, 92 HEOEEIRBD bz, 7ok, GRS EER ., FE LA
e OFHRT B (92 H ), AEZEMax K OFExF E&#(92 An), MdfExtE®&(1 . 22, 50, 92 HiiH)
eES-Z e Y) 62@71675:0%:0
F/o, Eito#E v 1E< 8 Lz Wistar/Han 7 v MEFEMIZOW T, FEIX < il & ORI
BR(118~120 Elﬁ?ﬁ%)b)*ﬁﬁéhfb\é ZOFER L LT, 500ppm LI EDIE L SERETHE
2R HPEROKfE, 2,000ppm DX < THETAEROMENRO bz, B, HIRER
TR, TERENIEF 2085 1238, R FEEEE IR BITRD bz -7z, (137600(AOP)
HESNDIER A =X 5 R F— T Eih— R~ 0 /EH
*500ppm LA EoO1E < B CREEAXT EEQ B #) O &
*%2,000ppm DI < FEHE TR B FEE(22 H i) O & i
ol Bt e B (50 H M ICIXEBIIRE D b o T
@Rockett ©5(2006)I2 L - T, 27 rn7 ¥ =,L(Bayer CropScience %' US Triazole Task
Force) 100, 500, 2,000ppm (EfFiEEE)Z4THR6 H H2NS HEE, WEK T £ CIREERS L,
FAZHEFEIIZ OV T 22 Bl CREFLZ 2> HIREERE G- % fik#e L 7= Wistar/Han 7 v b ~®
FBE(EIZ 99 HimfEFEM D RET SN T D, ZTORER L LT, 2,000ppm DI < FERETAT
FA/E SR ZE L fH BERE(AGD., O Hfi). IR BAH %I AR(99 A #D O @i, ERA O H ORI TR
Biviz, 7ok, (RE(99 HER), FFIEAH < E(99 H ), ML ST BRI F AL
~2, 5~6., 9~10E#), Ik TORERFTRIEAEZHEQ9 HENIITHEITRD bt
-7z, (13761)(AOP)
HESNOERA D=L i A baF URRIER, 70 M 7 U ER . SR Fi— T &
{R—A G il ~ D 1E
@Tully 5(2006)IZ &k -~ T, 27 r~7 % =/L(LKT Laboratories., 99.9%) 10, 75, 150mg/kg/day
Z 60 A7 D 14 AR A&RE L7ZHESD 7 v hAOERRF SN TV D, TORERE L
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T. 75mg/kg/day UL ED I < BERECTIHIBMASEEO &MHE., TR ORI A
150mg/kg/day DX BRETIIEF T A M AT 0 REOSENED bz, 7ok, KE,
R T B, B AR B A, AR R AR B B, E R R R L
F U, MG LT ARE, T TR b T A/ WREICIIEEITRD b
o,

F7-. 227 7% =/L(LKT Laboratories. 99.9%) 150mg/kg/day % 60 Hfin/>5 14 H
MR AL L72/E SD 7 v FAORERRF SN TWD, ZORRLE LT, BEE RO
RfE, FEHH mRNA FH B & O LB (Hsd3b OIRME, Adh 1. Timp2 O &), FFlgE+
mRNA Fx} 58L& DA B Hsd3b, Hspas DIKIE. Gstm3, Udpgtr2 Ol h3 58 Hivl-,
b, WRREEE T RITEBIRO b rhro7z, (13762)(O0P)

HESNDIEMA D=L U7 Ra 7 URRIEHL BUR T#E— N EA—AFE g~ 1F
i

@Goetz & Dix (20092 L > T, 7 v 7 % = L (Bayer CropScience & O} US Triazole Task
Force) 300mg/kg % 10 BN HAIFE O 5 L7l SD 7 v b ~D 522824 W12 03 RET &
NTWD, ZOFRRE LT, MIFTT A S RAT 1 AREORENRD b,

F£7-. 27 u7 % =,L(Bayer CropScience &} US Triazole Task Force) 300mg/kg %
10 BERICHEERR O &G L2 SD 7 v b~O 26 FEMZR)DIMET ST D03, g
TARAT B REICIISEBITRR O Do Tz,

F£7-. 27 v 7 ¥ =/L(Bayer CropScience }2 * US Triazole Task Force) 300mg/kg/day
Z 10 @5 14 HRERRO#E LIfESD 7 v b~ 2K & 5 24 FR) B it S
TWDHH, MiFFT A D AT v AREORENBD bz, (14415(A0P)
HMESNDEMA D=L U7 Ra 7 URRIEHL SR T#E— N EA—AFE g~ 1F
b

(3)ETER U FRIRFE (S EEFHlE X R &3 5 EDSP 5
ODow AgroSciences (2012 Xk~ T, X7 v 7 ¥ =, (Dow AgroSciences. 93.7%) 50. 200,
400mg/kg/day % 23 H» 5 53 HiinE TR OBE L72ESD 7 v b~ ##(Male Pubertal
Assay. RIS 2 BEMRICHB) PR S Tnb, ZofER E LT, 50mg/kg/day LA ED
X< EERET R R L O IE B & O, JTIEE s B & O S, 200mg/kg/day LA LD
< BERECREZE 4 VBRI Mt o Mo OVl 1E FE (P AR R B A 2 ) A 28 + VR 35 Jlb At o B OV 1E 7 &
(WA EREITE ET), A REIEGE RO EREE, MIEHT 2 27 1 REOKME, JIF
I DAL B A AR A (C 361 2 BT AR DO E, 400mg/kg/day DI < FZHE TR
HEERE R R OB &, JLFTZ + BRI iAo O, RIBHXTEEO S, ©
B2 oy BEBEAG B O AE, FURIR ORI B 23 1) 2 REFT AR ERNRBD N, 7
B ERRAIRMEE, RE, MIMARE, Bl O EREE, AL RBRMAES KO EERE, £
FRER EARHE R O EE &, FURERAGE S R O E B &, gt A v o U RE, g
o RLR RIS A V- PREE . KRR - REEL LR - IR OO AR EL SRR A L2 3 T D AT R
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AR ITRBITR O b o7z, (USEPA MRID 48618109)(OOP)
HESNHERAA =5 L7 > Ra s UREEH

EDSP Ti&., @B b7 v Fu b VB E L, RO BE&KTOEMNEE kG5
IZBWTHRBO LN TND L DRI ZRL T\ 5,

(4)RRRFE

OWolf 5(2006)I1Z > T, X7 17 % =,L(Bayer Crop-Sciences. 95.8%) 5.3+0.8, 26.2+4.6,
103.4+17.9mg/kg/day (BEH#E 100, 500, 2,000ppm (ZAHY)% 7 HEEH 5 4 A MR 5-
L7-# Wistar/Han 7 v b ~OEERKREFI SN TS, ZOREEE LT, 26.2mg/kg/day LA
O BERETHIE 7 7 Y — 4 PROD GO EE, 103.4mg/kg/day DX < #E#E CIfLig
A a2 REOKAE, iF I 7 v Y — 2 EROD G, 1Tk C OBy i AR E =R
JIFNAE e 2 (108.4mg/kg/day FED HFER), IFlgh 7 Vo 0 A7 v r7e= 7
A7 = 7 —¥(UDPGT) LLiE M (103.4mg/kg/day B D AR, MiEH =2 L AT 0 — LEE
(103.4mg/kg/day FED 2 5ER) O SENFED vz, 728, HEAINAKE, FFlsHb e & O xf 8 &
JFlg S 7 v Y —2 MROD HiEtE, fig® U = — R A v = R, I R AR
VR IREE, BRI g R Y 2 U v Y NRE, iER SR Y NEAERE
WZITF TR b T,

F7. 27 v 7 ¥ =) (Bayer Crop-Sciences . 95.8%) 5.3£0.8 . 26.2+4.6 .
103.4+17.9mg/kg/day (BHFFJEE 100, 500, 2,000ppm (ZFH%4)% 7 Hios 5 30 H ERET#
B L7-# Wistar/Han 7 v b ~OEEPRF SN TS, ZORERE LT, 26.2mg/kg/day
YL EDIE < BERECHFIE S 7 v Y — 4 EROD HyEME g X 7 = ¥ — 2 PROD HiEMED & A,
103.4mg/kg/day DX BERETMIEF R Y 9 — F¥ A o= RE(103.4mg/kg/day H#ED Hik
B OARAE, s C OB R RIS AR, IR 2 (103.4mg/kg/day #E D H3lR), T
g Vo 0 A v n =)L v T AT =7 —F(UDPGT) i M:(103.4mg/kg/day #f
DFHRER) O EENRD DTz, ks, WIMAKE, It L O EE, g 72y —24
MROD Feidith, Mgy v & o B i 5 BRI AR L B, R i e 5
FOMFEFILARATe— VRE MEFH Y 7YY NRE, R ELEY REAERE
WZIT TR b T,

F7-. 27 v 7 ¥ =) (Bayer Crop-Sciences . 95.8%) 5.3£0.8 . 26.2+4.6 .
103.4+17.9mg/kg/day (EEHE 100, 500, 2,000ppm (ZFH2) % 7 #im75 90 H FIRATE
H.L7-# Wistar/Han 7 v b ~OEEPRFT SN TS, ZORERE LT, 26.2mg/kg/day
YL EDIX < BERECHFIE S 7 v Y — 4 EROD HyEME T 7 = Y — 2 PROD HiEME O & A,
103.4mg/kg/day DIEL BRETHIET 7V P “ VARV I/ o=V T AT 2T —F
(UDPGT)HiEME(103.4mgl/kg/day FED &R O @ ENTRD BTz, 7. HMATE, i
KR OFEFE R, TR C OB ET A AR, IFE 7 = Y —2 MROD LoiEfE, g
Ao BE MiEF N I — R o= B ME RIS R Ve R, I
Nk AR SR FR IR R T L AT o — LR MIETR R Y Z Y kU RjEEE
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Mg EeE ) REAEREIZITR
PBESNDIEM AT =L FURT
HEAEH

@Martin 52002 L > T, 27 v 7 % =/ (Dow AgroSciences, 95.8%) 300mg/kg/day % 11

Wil H 5 AR A&E- L7 SD 7 v b~ORERHEF SN TS, ZORRE LT, i
THFRY A 7o PREE MIE Y o o U REE . RS Dio3 mRNA FHXE 8 B &0
EfE, gt Cyp3a3 mRNA A& &, fTlET Ngol mRNA AR & O & EAZED &
Nz, 2k, T A LVAT o —WRE, MFTT A AT v gE, MRk FY) 3 —F
A v =R, g Cptlia mRNA fHx8ELE, IFlET Serpinal mRNA FHxf 788 &
g Cyp4al4 mRNA fHxI3E &, FFIET Cyp2b3 mRNA fHx 3 H &I I3 EIIZRO b
o,

F72. 27 v 7% =,(Dow AgroSciences. 95.8%) 300mg/kg/day % 11 5 3 H IR
O#G L7t SD 7 v FAORERBF SN TN D, ZORRE LT, MFEPRY A m¥xs
VUREE MG PR A v R R MyETR R Y 3 — R v = R BT Cyp2b3
mRNA fAXx R BEEOMAE, g+ Cyp3ad mRNA fHRI R E, JFiET Diod mRNA FHx %
Bi, IPIES Ngol mRNA FHXIRBLE D SEN RO bz, 2B, MiFFa L AT v — L
B fiEFRT A AT u U RE, BTl Cptla mRNA fHxf 588l &, ATFlg+ Serpinal mRNA
FExP B L, Tt Cyp4al4 mRNA FHXHEE &I BITRD bR d o7,

F7-. 27 7% =,L(Dow AgroSciences. 95.8%) 300mg/kg % 11 3|2 CHERR O &5
L72HESD 7 v h~D52(24 R ICRB) S AT STV D, £ ORGSR & LT ITIET Dio3
mRNA FHXFEBLE KA, MyEF 7 A N 27 1 UPRE BT Cyp4al4 mRNA FHxHFE L&,
fFligH Ngol mRNA AHHBLEO SENRD bz, o, MiFEFa VAT o —/LRE, I
ERRT A m o R MyET YA m % S RE, METR Y S — R n=
. FFigH Cptla mRNA FHxP B &, JFl&+ Serpinal mRNA fHxI 38 &, g+ Cyp2bs
mRNA FHRF IR ST EBITE D b o7z, (12021)(A0P)

HESNDEMA T =X 2 0 R FE— FEA—ASEIRE~OE M, BR T H#— N EEAR—
WKs~D/EH . PXR EMEIEESEH
X% - mRNAMHXIFEHEOWEIL, EEK PCR XU~ A 2707 LAIZXD,

N TERD B o T, (183758) (A0 P)
R N EEA—HR AR ~DOFER, HURIR AR LVE AREME

(5)TRX bRY U1EH
@OOkubo (2004)6’ X »T., 27 v 7% =,L(Dr.Ehrenstorfer GmbH) 1 ~100pM(=289~
28,900pg/L) DI IC 6 AMIE< # L2t IS AMIL MCF-7 12 X % fifl i 84 5if 3 Bk
(E-screen assay)?ﬁi*ﬁﬁﬁé LTSN, MR IR Do 7o, (12393)(AON)

()R rOS U 1EH
OOkubo %(2004)(Z & » T, X7 17 % =,L(Dr.Ehrenstorfer GmbH) 1 ~100pM(=289~
28,900ng/L) DI 6 HRNIX FEQTHT A T 4 —/L 30pM 47 F) L=t MELAAMIE
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MCF-7 (1 X % a5 ilsk (E-screen assay) MgRaf ST 5, TOREEE LT, ICso fE
10pM (=2,890pg/L)A 3T 0O FE CHR L AR L O BRE YR H L7z,

T2, 2/ T X =IOV TTE A M UZFIK a(Toyobo #)IZ K5 176 A T UF
— VKT O AR EG A )RR I TnDd, ZofERE LT, ICkxo i
203+3uM(=58,600ng/L) DR CTHREABLENTE O Hivlz, (12393)(AOP)

(77> rFOy U EAXIEMT7 Y s U ER
DOkubo »(2004)12 & » T, 2 7 v 7 % =L (Dr.Ehrenstorfer GmbH)IZ>WT7 > K475
AR (Toyobo #)IZ X2 IR L v KT A EGARARBARFN SN TWD, £0D
FEE L LT, ICso0 i 115+8pM(=33,200pg/L) D THEABLENRD bz, (12393(A0
P)
HESHDEHA D=L 7T FaZ AEATHD AR L H Y,

7Y RAF U ERRIERT Y POy U EAGEEHEX %R &9 % EDSP ER)

@Dow AgroSciences (20112 L > T, X7 v 7 % =/L(Chemtura Canada, 93.7%) 0.0001~
1,000pM(=0.0289~289,000pg/L) DIEFE T7 o Ku 7 U2 5K(SD T~ MEISIIRIEEEY A
VN L HEH R1881(T > K7 2= h) 1 nM 1Tk DR A BLEGEA 5GBS
BEtSn T b, ZofESE LT, ICs fE 316puM(=91,300ng/L, JFFEHE (L log ICs50—3.5M)
DL THREAILE DD iz, (USEPAMRID 48618102)(OOP)
BEINDERA D=L T RaZ AEH, i7 v Fa s UAEH

EDSP TIIfE & 0 S SN BAPEZTI W & OHr&2 R LT b,

(8)RATOA FELEE

DPrutner H(2013)I2 L > T, 2 7 17 % =, (Dr. Ehrenstorfer. 97.5~99.5%) 0.01, 0.1, 1.
3. 10. 30, 100pM(=2 89, 28.9. 289, 866, 2,890, 8,660, 28,900ng/L)DIEEIZ 24 HF
MIE< T L7z PRGN A H295R ~DRENRF SN TND, TOREL LT,
ICs0 fE 1 pM(:zsgpg/L)Ha_m;%fEf\ TR o U PEABRORMENTRD b, (14099)(A
OP)
HESNHAERAA =R L =2 F U pEERE
ML LVURE S T 7 b OHRETH Y KR K L OFEEREIC OV TITIR STV,

@Goetz 5200912 k- T, 27 v 7 % =/L(LKT Laboratories., 95%) 1. 10, 100pM(=289.
2,890, 28,900ug/L)DIFEIZ 2.5 REflIX < (e MBI AV E > 100mU/mL 3575
T) L7z 90~100 H fnpk#E SD 7 v b HORKE AR~ DB P HET S T\ D, ZORER &
LT, 1uME28ng/L) UL EOREX TT a A7 v v EA RO EE, 10uM(=2,890pg/L) LA
LOBREXT 17at FeX v 7n 27 EARO R, 100pM(=28,900pg/L) D FE X
TTFARNATOUELER, TV RaXAT o P U EABRDIRENRD b,

F7-. 2 7 v 7 % =L(LKT Laboratories, 95%) 1 . 10, 100pM(=289. 2,890, 28,900ng/L)
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DRI 2.5 FEINIE K (b MBI ARELARLE > 100mU/mL 575 ) L72 1 H A4
HESD 7 v MR EMEEA~ORENBRFI SN TWD, ZORELE LT, 10uM(=2,890ng/L)
PDLEoEER a2 5a s fErRE, 1Tat Ruxs a2 5a U EAEDSE.
100pM(=28,900pg/L) DIEFE K CF A b AT v L EA R, 7V Ra 27 v U4 VA B oKl
MNRBD BT,

F7-. 2 7 n 7% =)L (LKT Laboratories, 95%) 1, 3. 10, 30, 100uM (=289, 866, 2,890,
8,660, 28,900ug/L) DL 48 BFHIE< # L7t bR A B IEE M H295R ~0 2
SENTWS, ZOfEE L LT, 3pM(E=866ng/L)LL FOMEREX T A T VA — LEA R,
IaFAT e AR TANAT B U EARORERFIRERED b, (13756)(A
OP)

BESNDMEMA = L : T A MRAT 0 UpEEE, =X NI O — L pEARE, vl
AT a UEAREEIMEE, 7 RaRXTF o P F U EARE, 1Tat Faxs Tl 2T
1 v pEA R

FLEUL RE T T 7N DOHRETH Y | MRIX E DOABEEREIX —HMOREXIZHNTL
DR SFUTULVREDY,

ATOA FEEZE(SEEFEXR E T S EDSP AR

@®Dow AgroSciences (20112 X > T, 27 v 7 % =)L (Dow AgroSciences & EiL5. 93.7%)
0.0001, 0.001, 0.01, 0.1, 1. 10, IOOpM(ZO 0289, 0.289, 2.89. 28.9. 289, 2,890,
28,900ng/L)DIRFEIZ 48 BIX< #E L 72 b MR RE ERBAMIA~SORERRF ST
L, TORFELLT, 1 pM(:289pg/L)U\J:@Y}%EIZ’C“IX N T A — VA B ORAE,
100uM(=28,900pg/L)LL EOPRFEX TT A b AT v U EARDOIKENRD Hivlz, 7ok, Ml
AAFRITITRBITRD b2y > 72, (USEPAMRID 48618110)(OOP)
BESNDIERA I =AL : TAMRAT O KLOIT A T U — L O&INHIVER

EDSP Tif, BEMN=T A b7 V4 — VAR & D2 R LT\ 5,

(9)7 RT3 —EEE~NDERGEFHEXR L % EDSP HER)

(DODow AgroSciences (20112 X > T, X7 1n~7 % =/L(Dow AgroSciences & [HHi1 5. 93.7%)
0.0001~1,000nM(=0.0289 ~ 289,000ng/L) ® i & T 7 v ~ & — £ (CYP19) i & 1% 14 (2 5k
1767 v RR AT o oF v B LT ) ~DEMMBE SN TS, ZOREEE LT, ICs
& 0.251uM(=72.4pg/L, FC#kfE X log ICs0—6.6M) D TRERIE ML E RO H iz,
(USEPA MRID 48618103)(AOP)

BESHAERA =KL T u~Z—BiEHHEEH
EDSP Tif, BEMN=T A b T V4 — VAR & O 2R LT\ 5D,
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=R ES)
15 BT IOV TR MR 2 520 L 72/ R & LT, Wi < ELEANCRBE9 2 alikocs

SWE

B LTEET HRILL LTROOND LR Sz @& RGN,

R RME L L CRETHRILE LTROOLND Ll SNz @GN s, Bislrodms
IZBWT, L7 v Fu b UARER], SR TE— T RA—AERMRE~D/EH . R TE— T M|k
—HURMRE~DOEH, HURIRA VB AAGHHEEEH . PXRIEMREER 27732 &, HBREN
RBROBEIZBNT, iR ba P AEH, 17 v Ra b AR v Re ZFUAEHTH 5 lhg
b D), AT A NEARE 7oy —BEERERERZRTZ ENREBISNTE,
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X. A35X)L

1. AN EERICBEET 28)E
AR T XV ORNZW < EAEMICEES 28E & LT, AR EOFEIZEATIWMENH D,
e, KERBEAHET O EDSPIZB W T, A X TF T MIDONTTR I\m/f“:ﬁ%”ﬁﬁﬁ\ =
A b FUARER. Ty Re A RRER. BT Re AU ER 2R T DO A X PEE 1
HAZGER SR MEOGRT % £ 2 %I4MWE L LT\ 5,

(ERBEE
DChen & Liu (2008)12 L > T, A% 7 % /L (Zhejiang Heben Pesticide and Chemicals,
China, 98.0%. R-{£) 10, 100, 1,000. 2,000, 5,000pg/L GXEREIC 24 KA > 5
14 BEXL 8 Li=A A 2 Vv a(Daphnia magna) ~D¥ERBRE SN TN D, TORRE L
T, 1,000pg/L BLEDIE < @X CHERE, #BHEFE, (KROKE, #IHEE TCOFZEA
BOBEIEDFTRD BT,

F72. A% 7% (Zhejiang Heben Pesticide and Chemicals, China, 98.0%. 7t 1K)
10, 100, 1,000, 2,000, 5,000pg/L GXEWREIC 24 KA 25 14 AMIE< & Lo A4
2 Vv a(D. magna) ~DEENRF SN TWD, TOMEL LT, 1,000pg/L UL EDIEL #&
X CHIPERHOIEAE, 2,000pg/L LA EDIX X T, #HEFE. KREOEME, #IHEE T
DETEE D IEIEN B vz, (13278) GHAfifE ROWE S+ A 2)
HESNDMER A=A L w3tk

©@Zhang »(2016)IZ L > T, A ¥ 7 & /L (Zhejiang Yifan Bio-Technology Group, China, 95%.
R-1K) 100,000, 200,000pg/L GXEEE, 300,000, 400,000, 500,000, 600,000pg/L X % %
fii L T2 AN ESE L FNTS2HE 6 R 0> 552K 96 B E CIIKBELIZET 7 7 1 v v
(Danio rerio)~DBENREF SN TS, ZOREE L LT, 100,000ng/L LA EDOIXL X T
cypl9a mRNA FHxF R B &, HIRIR~SL A% o % —F tpo mRNA FAREELEDOIE, FETHR
DOEfE. 200,000pg/L DX X TET v = vig 1 mRNA FHX B &, cypl98 mRNA
FxFBLE, 73—V —T¥ diol mRNA MXPEBLEOKME, wHER, LERERAE 7
g9—YF—F dio2ZmRNA fi&P5BE, - MY UL KONE— R 2R —4 nis mRNA %%
BEOEENRD b, 725, Wb, JERERAR, €7 0l = vig 2mRNA Xt
BHLE, cypl7mRNA fHX 3B E, Y1 unrnm 7V tgmRNA MR RBL &I 2T
LR o T,

F7-. A% 7% /V(Zhejiang Yifan Bio-Technology Group, China. 95%. 7t 3 {K)
100,000, 200,000pg/L GXEHEE, 300,000, 400,000, 500,000, 600,000pg/L [X & i L
TSR EIECRNZHE 6 R %2 B2hE 96 B ECIESBELLEET 77 1 v v a (D,
rerio) ~DFENRFTIN TS, ZTOFEEE LT, 200,000pg/L DI BXTHER, L5
P AER, 73—V —F dio2 mRNA FXREIREOSENFED bz, ok, TR,
WL, SNETRIER AR, BT n S = vig ImRNA MR, ©7 75 =2 vig ZmRNA
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AR B B, cypl 7mRNA FHX IR E, cypl9a mRNA FIXI R I E . cypl96 mRNA FHxf 5
Bl 79—V —F diol mRNA fHx3¢8i&, - MU U L K VE — R 2R — 4 nis mRNA
xR EBLE, VM rrm7 Y tg mRNA MRS E, FIRRE-LAF 2 2 —F tpo mRNA
FHXPFEBL BT TR b o7z, (14406)(A X)

ESNDIERA =X A 34T

AR E(SEEHENR &I 5 EDSP HER)

@Metalaxyl EDSP Consortium (201212 Lk > T, A& 7 ¥ /L (Metalaxyl EDSP Consortium
LEbhb, 100.4%) 1,100, 10,000, 104,000pe/LHIE# )G ERE 1,000, 10,000,
100.000pg/L (ZAH)IC 21 HEIE < #& L 2 sl ~ » v b~ B X 7 —(Pimephales
promelas) ~DB(FSTRA: Fish Short-term Reproduction Assay, OECD TG229)23 k5t &
N5, ZOREEE LT, 1,100ng/L YL EDOIE < FEX CHRATE O, 104,000ng/L DOIE

FEDX CREONS, MEAR TR ATE S, MEAE R v o = R HEREE A =T (tubercle score)
DIMERGRD BTz, ks, WEMEAAFR, MEMEA R, MEMEASEIRIE A T — 2, MERE,
AR RS, MEMAE R T a = R SRR AREAINRPHZER . £ OMBIZE I
EETRD b o7z, (USEPA MRID 48685802)(A OP)

BESNMEHA D=L i A b P AEH, 57 v Ra AR T v A REEATRE)

EDSP Tid, AR~ DRI EN RR SN D & Ol 2~ L T\ 5,

@Metalaxyl EDSP Consortium (201212 &> T, A ¥ 7 % /L (Metalaxyl EDSP Consortium
L b5 98.2%) 980, 10,000, 95,000ng/LGHIE 2 ) G E i 1,000, 10,000, 100,000ng/L
\ZFA¥9)IZ Nieuwkoop-Faber (NF) stage 51 725 21 HEIEKBE LT 7 U Y A H )L
(Xenopus laevi) $/E~DF#(AMA: Amphibian Metamorphosis Assay, OECD TG231)73
Matan b, ZofEHR & LT, 95,000pg/L D1E < X THIKE(HLL: hind-limb length.
7. 21 BHR), RE(7. 21 HR)OKME, AR (SVL: snout-vent length, 21 H#%)D AR
Do, ks, FEUHE(T, 21 HE), BEENF X7 —U(7, 21 %), ERRAIEEE, FEH
HIFSEEARE(T . 21 B, FRBORIRE TR SR A IS 1T AT .21 BEIC
(TREITRRD Hiv7e o 7=, (USEPA MRID 48685801)(O X)

BEINDIERA =L —fimtE
EDSP Tid., FRBEEEITR D b & Oflliz R LT D,

& BB ()

O TSI OV T EFEM RN 2 F20 L2 /53R & LT, W < SLERICBE T 2 kst
GYEE L TRETHAIRIME L TROOND LMl SN E NS T,

B SWE L L CRET DRI E U TRRO LD il SN @EN D, BaBroRE
IZBWT, o ba B, 7 v Ra U ERlZ2RT 2 LR Sz,
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(https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-determin
ations-and)

USEPA MRID 48685802: York DO (2012) Metalaxyl - Short-term Reproduction Assay with the Fathead
Minnow (Pimephales promelas). Performed by Smithers Viscient, Wareham, Massachusetts,
Laboratory Project No. 13694.6143. Submitted by Metalaxyl EDSP Consortium, Burr Ridge, Illinois.
Completion date March 2, 2012.

USEPA MRID 48701301: Carlson MB (2012) A Pubertal Development and Thyroid Function Study of
Metalaxyl by Oral Gavage in Peripubertal Male and Female Rats. Charles River Laboratories
Preclinical Services, Pennsylvania; Horsham, PA. Laboratory Study No.: 20012408, July 17, 2012.
Unpublished.

USEPA MRID 48617607: Willoughby JA (2011) Metalaxyl: Estrogen Receptor Binding (Rat Uterine Cytosol).
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Unpublished.
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728, Fepk 30 I MR 2 T A x5 & L TERE LI Eb A F 1 (3]
K T aEAR ) 3LV UBREEOREYE FrETar) THY., BRE
DOHNE A Y 2 —/TiE 20054 1 H 1 BUBOAEEN NHEEEZ Y L LT
WDHZ e, BERSCHHAEENRD LN VWWE EEZ LD, iR
L L7,

. k30 FEITERR L - XIERICE D < &l (ERMTFM BRI O T
Rk 30 AR IR MR A SEhE L 72 5 MEIZ DWW T, £ ORFAlfifs M OE M
DFRD & T SRR BRI S TAEIC OWTHE Z L ICR 3 IR LT,

2. EFRRIOFEEICEHEL-SYEHDEEETMHENOE LN
(DA EERICET IEBREMEMEL LGV EL4YE
kp=btua7x/—)b: BPRBEOREICEBNT, =X el URER. L7
Na 7 U RRER . R T E— T EA—EF R~ DIE 2R3 2 & ﬁ%£W
AREROMEITIBNT, =X M UAEH, L7 ReZ UAERZRT 2 &R
X7,
kB RT Uy BERBROBEICBWT, Ty RS URER, R TE— T
TEA—EFER R~ OER . FUR T — T RAE—FIRIRE~OEH, 12XV
U~ DRE . TR TH—TREGIE) ~OMEMH., RIEHE I 2EHE =
T2 &, ABENABROMEICENT, =X e S URERH, it A e s
BRIEH., =2 NI A —VEAREER. 77 A7 v UEAREER, 7%
N AT v UPEEAEER, A AV A X D IMBEREIE O EUWER., T o
~Z—EBIEHHEER ZRT 2 & EFRRHEICIBW T, HIR FE— T EE—
FORBRE~D/EH . R FE— FERA—RIBE~DIEH 2R T 2 & BRI
77

(2)RFATIEHABREAEMEE LW 1YE
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I. p=—bOoJx/—JL

1. AN EERICEET 28RS
p=ha7=/) =04 4= a7 =) NG < EUWERICEE T 2 @G & LT, &
R, AR, A bu g UAEML BT Ru S AR RO, IR~
SN Ol ~ D BO A I T 2 MG B b 5.

-]

b
5y

\\

(1EREEE
@Ahmed 5(2015a)I2 8> T, 4= hur 7=/ —/10.01, 0.1, 1mgkg/day % 4 EHELL LD
45 B OGS Lizlfi=7 v 7 X F (Coturnix japonica) ~D¥ENRKBE ST\ D, ZOkE
KL LT, 0.0lmg/kg/day L EDOIT FEHTIFEF a2 LFa X7 o  BEOEENRD i
77
F72, 4=btmr 7= /—/10.01, 0.1, 1mgkg/day % 4 BEmLLE2S 60 HREREOEG L
=R XF(C. japonica) ~DFBENKRF SN TND, TORERE LT, 0.1mg/kg/day
U boE < @EECEha L Fa 27 m o RE, ITlET CYPIBI mRNA FHXIFEEL &, Tl
FOFEERALKFEZ AR AhRI mRNA tHx 38L&, fFET~L 4% 7 —1 HOI mRNA
FHXFEBEOEE, 1 mg/kg/day LA LX< BHE TR CYP144 mRNA HHXI B & D &
EARFRD BbNTz, 2B, Pl CYPIA5 mRNA 3B EICITEBIIRD bR h o T,
£/, 4=btr 7= /—/10.01, 0.1, 1mgkg/day % 4 HEEnLL L) E) 75 HERE AL
f_fﬁ R XF(C. japonica) ~DFBENBTTI SN TS, TOREREE LT, 0.1mg/kg/day
BHECmMAE R a2 L FaxTra REORERRBO b, 2B, IFlEH CYP144
mRNA *axﬂéfﬁg HTlgh CYP1IAS mRNA A 3B &, ATl CYP1BI mRNA FHxI 73
&IOS B ALK R Z R ARRI mRNA fHxH 38 B, iflgH ~L4 %> 7 —+8 HO1
mRNA FHRFE R ST BILE D b o7z, (14552)(A 2)
TESHAERA D =X L 0 — %N
@Ahmed »(2015b)I2 L > T, p-=bhr 7= /—/10.01, 0.1, 1mgkg/day % 28 HimLL 2>
5 2.5 » HEEO# 5 LT-lt =7k > 7 X7 (Coturnix japonica) ~DENBRFTIN TN D
ZORER L LT, 0.0lmg/kg/day VL EDIX< BRETHEIREMEA 27 OFEE, HRF TR F—
vx#mﬂ’adﬁz@m{ B, RPEEEGEAE 7 v—T 1> 1 OB RS, 0.1mg/kg/day UL ED
EEHECTY v 7 I f(cloaca gland)fif, MAEH T 2 N A7 v REE . AR EATE R LV
%/%f@ﬁfﬂ WD BT, 7ol TEEEHEAEERFLE RE, AARBRERICITRE
TR BN -T2, (14553)(AOP)
HESNDMEM AN =X b GUR FE— T EAA—EHMRE~DO/EH ., R R EE

(2)EHEEE
DOLi 5Q00)ICk->T, 4=+ 7= /—/L0.01, 0.1. 1. 10mgkg/day % 28 Hi) 5 14
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H 2 F# 5 L= Wistar-Imamichi 7 v h~OEENRFT I TS, ZORERE LT,
0.01mg/kg/day LA LEDIE < BRECIIEP SRR LT VBEOKE, iEtharFaxros
E OB, 0.1mg/kg/day LA EOIE < FRE TSP INIa R A L€ LR EE ORAE, I 6
BEREMEA e B BRE O, 10mg/kg/day DX @BRETILAEF T A b AT 0 U JRE, M
7 a T 7 FUOREOBENRRD bz, 7ok, KE, HEIKRE, IFEiadERE, B
KPR, R R, RER ARG E R, Al RIS RS E R, REFE + R A e
HLPRZE A + BRI TR B, 7 v /S — i B, PR3 B B IS IR bz
o iz, (14557 (AOP)

HESNOER A =X 5 GUR T E— T RAA—E R~ D /EH
@Mi 520132k > T, 4-=hur 7=/ —/ 2, 10, 50mg/kg/week % 9 #Hin 5 6 B GE 1
EDREENE G L2 JE ICR ~ U A~OEENHGF SN TV 5, ZOfEFR & LT, 50mg/kg/week
DI < BRECTREME ORI ENREICB W CEERBENRD bk,

F72, 4-=bnr 7=/ —/L 50mglkg/week % 9ElHH 5 6 MEGHE 1 [EDIEENER 5 L 7-
ICR ¥ U A~DREEBHFF SN TND, ZOFRRE LT, BEFA—1N=FF T 7 1 2L
S —HiEME, R IV H F A LA R U X =B iENE, TR b= AEE AE Bel-xl
FBUESE FOMAE, FEHRF A A 8—8-3 LGt RERPAFEMRT A b — 2AF, 7R b
— AR A Bax BEUEGHE R, 7A F— v AREE H'E XBP-1 m RNA fHXI 58L&,
TR b= AREERE HO-1 m RNA FRRELRE, REPERCIEERE, MEPE o
XTI AIVEAREOBENTED Hivlz, (14555)(A ?)
HESNDHERAA =R L R

@Zhang 52013 Lk > T, 4-=ha7=/—/L 0.1, 1. 10mg/keg/day % 4 #EE)>5 28 HH
RT#E L/ SD 7 v h~DEEPKRFI SN TWD, ZOREE LT, 10mg/kg/day DX
CEHECMERTA NI VA —/VRE, MERTA T OVF =T A N AT 1 CREROK
i, MiGHT A AT RE BHERT AT > MO SEIRD bz, k.,
(RE., ONMAREE, PSR e M OVFRCT B &, Mot sof M OVRR R B B, A B o B OV Sk 2 &
B EARHser K OE B B, @B A kS B OVFR o B e, MR ok S OVFRGT B B, RGO IR i
TIREE, FE BRI R E R IR BITRD bz o 72, (14554)(OOP)
HMESNDERAA D=L 7 v KaZF UBER, =& a7 UER

®Li 5Q01NICk > T, 4-=hue 7=/ —/L 200mgkg % 28 HEHIZHEREO#E L-1E
Wistar-Imamichi 7 v b ~OEEGS 1 B L Bbnd)nmatsnTtnd, TOREE L
T, Mg =R b e oK o B AERB MR, g2 b e s 2Bk ERa mRNA
FRXPFEBL &, PN 5 B IR RAC KR AR R B R B =R Pl 5 & 5 R ALK SRS R
ARR mRNA FXf R BLE, Flg+ CYP1AL & A RBUMILE, MighosvsFtr ST
A7 =7 —¥ GST mRNA Fix I BEORBMEARD bz, 7k, (KE, BINARE, K
M OFERT &, TPl CYPIAT mRNA fHxH RSB E IS ITREITRD S ivieno iz,

T2, 4=bv 7=/ —)L 200mgkg/day % 28 Hin2>5 3 HER O &G L 7=
Wistar-Imamichi 7 v b ~OREGR5EME 3 HE L B 2)PNmitShTnsd, TORE
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& LT, RE, BIMAE, AFlE X Ot EEORE, Il A ERRIEKRFEZHEREA
BERBUMIROESEARD bz, 2k, BT EERRKFEZFIR AhR mRNA FH X5
B, IR he 7 U2 /K o ERERBMEER, FET= 2 he 7 U2 B K ERa
mRNA HHx 38 Bl & T CYP1AL & A E B =R ATIE T CYP1A1 mRNA FHXEFBL & |
filgE 7 v 2 F 42 & h T A7 =7 —8 GSTmRNA FHRPRHEIZITREITRO S
7,

F/-. 4=bv 7=/ —)L 200mgkg/day % 28 Hin2>5 3 HER O &G L 7=
Wistar-Imamichi 7 v b ~OEBURKEEL 6 HR)BBF SN TND, ZOREE LT, IF
g 2 b a2 KK o B EAERBUMIER, TS CYPIAI mRNA AP B & ORAE,
FFNE 05 A R R ALK R 32 SRR VB BUMI =R iFlET CYP1AL & HE FEBUHIN =R 0 S i 3
Wb, 7k, IKE, HINAE, ATlEHE L O EE, BT =2 b e 7 2Bk ERa
mRNA B &, ITIE A B R RALKFEZHIK AhR mRNA fHxf 38 Bl &, ATt 7 v 2 F
Fv S F7 AT 27 —Y GST mRNA FAREEIZIZZEBIRD N7,
(14549)(A ?)

BEINDIERHA =L wik

®Tang »(2016)IC &k > T, 4= b 7 =/ —/)L 200mgkg % H[E#K O&K 5 L 7=
Wistar-Imamichi 7 v F~OFE(1 BB SN TWD, ZORRE LT, + BT
TA MR UK a BAERAMER, + BT X h e s 25K ERa mRNA fHxt
FEHREOBRAEEER T CIIAEEZER L)+ 8B R O h S ERRALKEZ AR E B
LR, + ZfRIB &R OZEET CYP1AL EAER IR OmmE, 2% CYPIAI mRNA
KRB EOEEG BT CIIAEEZER VRRD b, i, RE, B, A
A, PEE e EE, R EE, R LA EE, BEEEE, RIRESER, B
FEAHPE S, AR E R, + IR O A F R RALKFEZ AR AR mRNA fH%}
FEE, FEBAORZERF VI T ST AT 2T —8 GSTmRNA x5 B &(C
WEREITRR D bR o T,

Fo, 4= a7 =/ —)L200mg/kg/day % 3 H RO # 5 L 721 Wistar-Imamichi 7 v
N OB 1 B L EDOND)PRET STV D, EORER & LT RE FEIKE,
ITlEAE e RO, + 4T =2 b a7 U R/IK o EAERBMEE, +ZHhTT R
ka7 R ERa mRNA Mt Bl ORAE(ZE G CIl3A EE2R L), BligE s HEE, gl
FXTE R, + BB OZEGTEERRAOKFEZ AR RE AR B, + BB 0%
WINETFEH ST AT 2T —8 GSTmRNA M B EO &M, + G 5 EER
LARFEZ B AhR mRNA FExEF8LE, + 15 CYP1AL B ERBUME, + 5+
CYPIA1 mRNA x5 & O @ EEEG T CIXAEER VRO b, 7k, Mg
B, ORI EE, BRI EE BEESER, NS ER IR O
otz

F72. 4-= a7 =/ —)L200mg/kg/day % 3 HF# D5 L7k Wistar-Imamichi 7 v
N OB EMEE 3 HR)DBREFT SN TWD, TORRE LT, EHP= X e U8 K
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a EAERBMAE, =TT 2 b el K ERa mRNA AEXHE 8L & OREH ZFE T
IIEEZER L), + IR OZE G 5 B R ALK SR S A R R BB R BL R O S 3 78
%%L?‘:o 7p¥s. ARE, HOIREE, AFREAR X E &, MR A, R A ﬁ%iﬁﬁfﬁ
KfEE, BEHSEE, BB ERE, BEMAXESE, A REdEE, + ZRBBLX 0%
o CYP1A1 B PERBMILE, + A OVZER S CYPIAI mRNA MR8 E, + 2150
e OZE NG 5 F i RALK B R AhR mRNA FEXPRELE, + 6B OVZEGH 7 v 2 T4
¥ &7 AT7 =T —E GST mRNA BB REICITEEIIRO LR T,

(14548)(O ?)
HEINDIERA =R L Bk

(MZhang 5(2016)IC K-> T, 4-= b1 7 = /7 —/L 0.695mg/rat(=0.1Mx50pL/rat) % 9 #{iH1- T
HEWEERANR G LIZlE SD 7 v b~ (51 %) BHEfcshTnd, TORRE L
T, SN 25 5 Nrf2 (Nuclear factor erythroid 2-related factor 2)% /B FH 53§ 51
BOMME, MiFTT A bAT v A, FEEAZS T Nrf2 8 QB E, R I Z-
—B-3 MABMMEHE, BRPA— =X T 0 20X —BEAGMSREEE, KR
a7 —VEAEHAEEE, BRP VATVt v — B E AR EEED
EERFRO BT, i, (RE, REEMEX K OFEXTEE, HBHR ERPRE IRE, ElRRE
3, BRTEBCIEERE, BRTEBCKRRE, BRP IV FARE, KBRS
Nrf2 mRNA MR &, FHRPA~LF X7 —¥ HOI mRNA FIxf 68L&, KBEF 7
NWHEINVATA v H—8 GOLC mRNA fAxPRELE, RS NADP)X / > KO %
Y RULH T Z—E 1 NQOI mRNA FEx 3B EICITBITFR D b e o7z,

F/o, 4=t 7/ —)L 0.695mg/rat(=0.1Mx50uL/rat) % 9 R CHEREEANK G L
7ol SD T v b~ (53 HR) PEISiTnd, TOfRFRE LT, MEFT Ak
AT\ P, FER AR VAR E IR A, KR R KRR FEEE Sy Nrf2 & HEAHE
RFEBLE, KR A N—E-3 EREMAMNEHRE, KR A= —FF N T4 2L 72—
EHEMREE, BRED I/ V2 IV AT A v Z—F GCLC mRNA FXIFEHED
EERERO BT, i, (RE, REEMEX K OFEXTEE, HBHR ERR PR FIRE, ERRE
R, RPNV EZTF A RE, RBP4 7 —EBERQEMEREERE, BRP 7LV 2T
oV R A —BEAEMAS ISR, BEMRE T Nef2 &EAEMESREE, KR
Nrf2 mRNA FHxEB &, HBRPANLF X7 —F8 HOI mRNA Hxf &, FBRT
NADP)F /) v R OAF L F 7 4 —¥ NQOI mRNA FIxIREHEIITEETRD b
Mmool

£7-. 4=+ 7=/ —/L 0.695mg/rat(=0.1Mx50nL/rat) Z 9 il CTHERE ARG L
7ol SD T v b~ (B5 7 HR) PBRESnTnd, TORFERE LT, BRP 7L
FA PR, BB R, FREESE T Nrf2 &AEHEHREE, KR 2 —8-3
BEEMAX R BLE, KRS Nrf2 mRNA Fx g8 &, R ~L4F 7 F—8 HOI mRNA
FEIXPRBLEDFRO BTz, i, RE, REEMX M O EE, FBE LR FRE, M
EHT A PAT v RE, FBREPSRRIEERE. BEPERROKRRE, BEP X ——
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FHXYRT 4 AL —BERAEMMHEEE, HEPH Y7 —BROEMHEELE, HEhS
VR FF AL FF T — PR AR B R, GBI R Sy Nrf2 2 VB AR R B
i LB IV AT A Y X —F GCLC mRNA A 8L &, kT NAD®P)* /
VROAFY RLE Y H—F NQOI mRNA M HEHEEICITEEIRD N7z,
(14550)(O ?)

HESNDHERAA =R L R

()R O VR

DOLi 5(Q2006)iI2k»T, 4=+ 7=/—/L1, 10, 100mg/kg/day % 7 HHEZ Fi&5 L7~
Wistar-Imamichi 7 » M(25 H#Ey CINEAFHALE, £ 5-801h F CTOBIE B oOfi#EiE 47
IRV SDOEENKRT SN TS, TOREL LT, 10mg/kg/day L EDOIX < TBRECTTHEHE
f B OFRXT SO S EFR O b, 7ds, RE, BIMRE, Pl d i, B et B &
R Mor Ef, NEARMEEE, AP I AT SR, AR TR AR L R
T BIIRS Do o7, (145600(AOP)

@Taneda 520042k~ T, 4-= b7 =/—/ 0.49, 0.98, 2.0, 7.8, 16, 31, 63, 130,
250, 500, 1,000nM(=6.81, 13.6, 27.2, 543, 1,090, 2,170, 4,350, 8,690, 17,400, 24,800,
69,500, 139,000pg/L) DT 72 R IX < 88 L72BER(E F =R b a7 U 2B R A2 BT X
HUR—F—T vEA (=R s USRS E SO LR — % —Bis FEAMRE v 6
W77 Mo X —BRBEFL) PR SN TN D, TORERLE LT, 500uM(=69,500ng/L) D
FEC 677 F A —BRBGHFENREO bz, 2B, 1,000nM(=139,000pg/L) D E Tl
24 W% B FEIE E 233780 BTz, (5896)(AOP)

(7 y FOos A

DLi 52006k > T, 4=+ 7= /—/L0.01. 0.1. 1mgkg/day % 28 A5 5 H &L
TG L7zt SD 7 v MM21 Hils CRESMH®E 7 AFBIE, 28 HIWCTT A MAT v &H
silastic tube HEF%)~? 2 (Hershberger R NS TV b, TOREL LT,
0.01mg/kg/day LA E DX < B RE CREMIFT LRGSR B & OAE, 0.01, 0.1mg/kg/day DIX< &
BECATFI2RA5 + BRIERR A e B O, 0.1mg/kg/day LA EOIE < FERECHFIBHE ) B &
ekt BB OME, 0.1mg/kg/day DI < @EHE CRMeAE o B &, FESE + BE[E MG & DX
fill, M P ORI A L8 R IAE TR IR TR AR VB IR EE DO SEARD H Tz, 7,
RE, HEIARE, AR ERZ, TEERGIER, 73— R EREICITRD Sz -o
72, (14560)(AOP)

@Taneda H(2004)(2L > T, 4=hn~7=/—/L 049, 098, 2.0, 7.8, 16, 31, 63, 130,
250, 500, 1,000nM(=6.81, 13.6, 27.2, 543, 1,090, 2,170, 4,350, 8,690, 17,400, 24,800,
69,500, 139,000pg/L)DiEIC 72 R IX < TEUFEM ¥’ FrT7 XA A7 1= 1.25nM
FP LB (e N7 e oS/ EERBNZL D LAR—2—T v (T Far Ui
sz L O LR —% —Bar-EAMIRZ AW 6577 F X —BREAFEPBRF S
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TW5, ZTORREE LT, 049uME=6.81ug/L)LL EORET #H T 7 hy X —BREFED
FRENRD bz, (6896)(AOP)

(B)fERMIA~DEE
OMi 520102k > T, 4=Frua7=/—1 0.1, 1, 10uM(=13.9, 139, 1,390ug/L) D%
iR 48 FFIE< T L=V P U RBEME~ORERRF SN TVD, TORELE LT,
10pM(=1,390pg/L) DY FE X TAAFH( 6 REfE]) , FE UL H(48 i) DIRAE 2 Z8 D H ATz,
F7o, 4= a7/ —/L 10uM(=1,390pug/L) DIEFEIZ 48 KifflIX < L7==7 b U KE5LH
JA~OEBRRFINTND, ZOMEL LT, MlANA—/S—F % FF 4 AL X —EE
PE N 2L 2 F A il B R TE M O, A PERR LR B RE A B O S ER D B
72, (14556)(A ?)
HESNHERAA =X 5 BIEA b L AFE

(7)FFiE MR~ DEE

(DAhmed (2015212 K-> T, 4= b7 =/—/L 1, 10, 100nM(=139, 1,390, 13,900pg/L)
DIRFEIZ 24 FEIE < §E LTz =R v U X T IFIgEEZ A~ OB BB ST 5, T OR5E
& LT, 1., 10upM(=139., 1,390ng/L) D EX T CYPIA5 mRNA FH%f % Bl & 0 & fE
10uM(=1,390pg/L) L EDREEX T LAF V7 —F HOI mRNA %5 BL & O S,
100pM(=13,900pg/L) DL EE X T CYPIA4 mRNA fExI 3 H &, CYPI1B1 mRNA FHxi 385 &
DEENRTRD LTz, (14552)(A ?)
BESNDEHA D=L —EFEE

2. REHHIERGE

15 BN I OW TR MR 2 580 L 72/ R & LT, Wi < EL/EANCRE9 2 akikors
SWE L L TRET DAL LTHOOND LRl S lE ™ 55,

HMEWE L L TRET HRILL LTRO BN D LRl S @iE 06, Bl O ® & 12
WT, =R T URRIER, i A b a ZURRIER. 517 > R a7 URRIEA, ’Fﬁfﬂ??ﬁﬁ—?ﬁ
LR ~DE 2 r 3 2 & BBENKBROBRE 2B NT, =X haF UAEH, 7 v
R A 2 R$ 2 L AVRIR S T,

23 3Lk

14562: Francis PC, Grothe DW and Scheuring JC (1986) Chronic toxicity of 4-nitrophenol to Daphnia
magna Straus under statis-renewal and flow-through conditions. Bulletin of Environmental
Contamination and Toxicology, 36 (5), 730-737.

7781: Kiiehn R, Pattard M, Pernak KD and Winter A (1989) Results of the harmful effects of water
pollutants to Daphnia magna in the 21 day reproduction test. Water Res, 23 (4), 501-510.
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14557:

14555:

14547:

14554:

14549:

14548:

14550:

14560:

5896:

14551:

14556:

Ahmed E, Nagaoka K, Fayez M, Samir H and Watanabe G (2015a) Long-term pmitrophenol
exposure can disturb liver metabolic cytochrome P450 genes together with aryl hydrocarbon receptor
in Japanese quail. Japanese Journal of Veterinary Research, 63 (3), 115-127.

Ahmed E, Nagaoka K, Fayez M, Abdel-Daim MM, Samir H and Watanabe G (2015b) Suppressive
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Li X, Li C, Suzuki AK, Taneda S, Watanabe G and Taya K (2009) 4-Nitrophenol isolated from diesel
exhaust particles disrupts regulation of reproductive hormones in immature male rats. Endocrine,
36 (1), 98-102.

Mi Y, Tu L, Wang H, Zeng W and Zhang C (2013) Supplementation with quercetin attenuates
4-nitrophenol-induced testicular toxicity in adult male mice. Anatomical Record, 296 (10),
1650-1657.

Zhang H, Taya K, Nagaoka K, Yoshida M and Watanabe G (2017) 4-Nitrophenol (PNP) inhibits the
expression of estrogen receptor beta and disrupts steroidogenesis during the ovarian development in
female rats. Environmental Pollution, 229, 1-9.
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V. gLk Y

1. AN EERICEET 28RS
T b7 U ONGWH < ELEANZ B D 8iE & LT, iﬁé%ﬁ%\ G2 NEAI-2 N
W, T AT AR Plm A hu S AR BRI BUE S ARIIE A~ DR RS AR~
D, T u~ 4 —BIEREEN, R 70y — AJ\ODE”EW)ﬁﬁ%&U\E%E’JﬁEE BT D
WEDRD D,

(DEREZE
@Conners (20092 L »> T, &/ T U (&R, Toronto Research Chemicals) 0.1, 1.
10ng/L GXE R Nieuwkoop & Faber A 7 — 3 42~43(%) 3 H#insh )75 70 HEIE< #&
L7=7 7 U B A H T (Xenopus laevis) ~DEPHRETINTND, TORMEL LT,

0.1pg/L L EDIE < X CIRE DOIKAE, 1pg/L DI EXRTERINICES F TORREH
BOREMPRD bz, i, TR, %$_i%@ RO bl oTz, (14455)(00
P

HESNDAEM A T =X L FUR FHE— T BA—HF R~ D]

@Schultz (201D L »>T, B FZ7 VU GfiEEH . U.S. Pharmacopeia) 1.6+£0.46 .,
5.2+2.2ng/LONEIRENC 6 » ALL LA 21 AMIE<TELIBEY 7 v b~y R —
(Pimephales promelas) ~DFEENPBRFT SN TWD, ZORERE LT, 1.6png/L DIE< FEXT
FEERIZI T 2 FE MR E L E OIKME, 5.2ng/L OF< FEX THEMAROENFED ST,
B, ZIRMEA 2T ERATERBRIC T DB ARSI, AR AR IR TR
MEGGEE, AT T v REE, R, BRESE 8 BT Ey e, iF
TR AR DRI L EE I I B TR b e o 72, (14452)(OOP)

HESNDEM A T =X L2 FUR NHE— T A —A SR~ D 1]

®Lamichhane ©(2014)IZ X - T, &L k7 U > (s Toronto Research Chemicals) 0.005,
0.05, 0.5, 5. 50pg/LGEXEIEIC 24 REFIAR RS 14 AMIEKE LTc=x=2BI T
2 (Ceriodaphnia dubia) Fo~DEBERREF SN TND, TOREE LT, 50pg/L OIX< &
TR, MEHPEFE. HPEERER, A AR AR E EORENRD iz, ¥,
MIHPEICE D £ TORE A BT BITRR D b o Tz,

F-HIZ, BV NT U ORI, Toronto Research Chemicals) 0.005, 0.05, 0.5, 5.
50pg/L(REER DT 24 REFIATN MR 5 14 HRIZ<#E Lic=tx a8 IV a(C dubia T
(52 Fo OFIHHERZR IZRID ~DORERRF ST D, ZOREEE LT, 50pg/L OIX< #FEX
TR, MEPEFER. A ERE, AR EEORMEIE O b, ok, HPERE,
WIHPEIC R D £ TOFTE AT BITRO b T,

F-HIZ, BV NT U OEFEIE, Toronto Research Chemicals) 0.005, 0.05, 0.5, 5.
50ng/L(EERDIC 24 RFFIRN D 14 AR BT L=t xa ¥ IV a(C dubia) Fe
(EFE F1 PN PER I ) ~DEERBG ShTnD, ZOREEE LT, 5pg/L DI E&EX
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TRHPEF L, BT AR, AR R E R OMKfE, 50png/L OIX< EX THRE, HPERZEO
R, WIHIPEICE 2 % COFTE AROBIED RO Sz, (14438)(A ?)
BESNDIEHA D=L 0 RB

.Minguez 520152k ~» T, B/ b T U o (HEEEH. Interchim) 0.3, 30, 100pg/LGX & )

T 24 FERIRGGEE S 21 BEIEXL 8 Lo A4 2 V> a(Daphnia magna) Fo~D BN BE
ENTVD, TOREE LT, 30ng/L L LI \X TRIEFEL. 3[E1H HEICB T 5 ET
BoEfE, 30pg/L OIX< FEX T4 B HHEICR T 2 EFROSERRO b, 7k, 11H
HHPEIC I D PEfF 8. 2B B HPEIZ I T D PE 4. 5[ H HPEIC IS 1T 2 EAFE, WA
5ii 5 £ (asymptotic population growth rate) |2 152 Z RO B o T2,

F-HIZ, B NT U ORI, Interchim) 0.3, 30, 100png/LGXE I 24 R
W5 14 ARNEL B L7244 2 ¥ 2(D. magna) Fi (LEE Fod 5 [A] H HFEZIZ AR ~D
BRRFT SN TN D, ZOFEREE LT, 100pg/L OIE< TIX TRIEEFE OISR Hiviz
(el X < Ba L2V T i%ﬁfﬁf?iﬁ@ﬁfﬁ@@@# WD HAVTD), 72, MIHEICED £ T
DOFTE B, WL AR I B TR bk o Tz,

FHEIC, BLVETY /(i’n‘ﬁ&iﬁ Interchim) 0.3, 30, 100pg/LGXE N 24 WEfHI A
W2 14 HMIELS T LicA A 2 ¥ v 2(D. magna) F1 (ERE Fod 2 [8] H HPER T IEULY)’\@ Z
BPRRRE STV D R PE . PIHPEICE D £ CORTEE B, Wi it B A B 12 1 T2
TR b h Tz, (14434)(A ?)

BEINDIERA T =X L 0 R

@Henry »(2000(Z K> T, A FF U o (EAEHNDOMM, BRHICK DR,
Sigma-Aldrich BHE 5 & OENZ LV [FE, 99.86%) 0.9, 9. 45, 89ug/LEXEHRE. 7 2
CVHR LB b )T 24 BHERMEEHNS 7T ~8 HMIE< BEB L=k aBIv =
(Ceriodaphnia dubia) ~DFEBENPBFI I TS, ZORERE LT, 45pg/L L EDIZ< T\EX
TR PEFER ORI RD bivlc, 7ol AFE, PIHEICED ETOFRERH. HPEREK
(IR bR odz, (14466)(A ?)

EINADIERA T =X L 0 R
AFRERIT DT, 447, 894ng/L KIZE I 2 AEFRIZOVWTHMRH L TR Y, &AL N
D BT,

@Minagh 5200912k > T, /v M7V COEEEE, Sigma-Aldrich) 10, 32, 100, 320ng/LGX
TER N 24 BEARTE IR 5 21 HRNEL & LT=A 4 2 Vv 2 (Daphnia magna) ~D BB
SENTWS, ZOfEE L LT, 100pg/L UL EDIE< BX TRIEFDIKE., ZETEROEHE.,
FIHPEICE D £ TORTE AR DOEBIERRD b, (14459)(A ?)

MEINADIERA T =X L 0 R

(2)E£EFE
@Atli 5@01DIZ k> T, B hT VU R, IE Ulagay-Menarini Group) 5. 10,
20mg/kg/day % . 8~12 Ll LG 4 WS O 55 L 72k Wistar 7~ b ~O BN RES
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INTW5S, ZOFEELE LT, 5mgkg/day UL EDOIXL BHETH 4 DNA #HiIER, EHEHF
WRRLARE IR O EifE, 10mg/kg/day L LI < ERE TR R, BME BT 2K 1E
F% P55 # € B (Johnsen’s score) D EfE. 20mg/kg/day DIE < BRE T IR, Kt /14
FAREOAE, MIETT A M AT v RE, MFTEATER AR LT R E O S E DT
bivlc, ¥, KRR E S, KR AR EE, EERS R, g IR v R
FEICITRBITRR D biLie o7z, (14424)(AOP)
BEINDIEHA =L 7T FaZ AR EH
(3NKHEE

@8Sanders H(2008)IZ L > T, /v b7 U o OEEEE & B oi % | Toronto Research Chemicals)
7.5mg/kg/day % 6 HME FT&E L= SD 7 v M5, 6 HEIZA RV &gk L=
recurrent hypoglycemia #f)~DB(RA&E G 0, 60, 120 SHICRB) DM ST 5,
ZORERE LT, P x7 U REG0, 120 %) OEIENBRD bz, 72k, MmigE
hra— AR MER N T PRE ET e Rx T U RE, PRI R
FIRARNVE AR, T 2V FaxT e ARE, KB, SEEIIREITGED N>
7o

T2, BV TV R & B D . Toronto Research Chemicals) 7.5mg/kg/day % 6
AR T &G Licpli#hgE SD 7~ M5 H BICABRIEK, 6 HEIZA VAU &R LT
single hypoglycemia ) ~D (i 50, 60, 120 HERICHAB) DHRES STV D, €D
fERE LT, M= x 7 Y VRE20 5B OEENRD biviz, 72k, miEh 7 Lra—
APREE, MAER T T YR, MER L= R T U PR U R R R A L
VIREE, MAER LT axT e RE, RE, BRI b ko T,

T2, BTV OEEEE & B D . Toronto Research Chemicals) 7.5mg/kg/day % 6
AR TG Lok @ SD 7 » M5, 6 H BIZABERIE /KA L L 7= saline #) ~D 8 (5
B850, 60, 120 DZICRB) DR SN TV D23, miEF 7L o — A REE it 7 v
AR, MRP IR T Y RE, T LR T Y R, SRR BB RS
JVE R, T AL TFa X T a YRE RE, BEEIIIEEITE O bRn ol

T2, BTV UEREEE & EiuD . Toronto Research Chemicals) 7.5mg/kg/day %
20 HMRZ TH#HE Lo SD 7 v h(19, 20 HHEIZA AU &8 L7z recurrent
hypoglycemia ) ~D A &K 5 0, 60, 120 DEICHB)PBRFT SN TWD, TORER L
LT, MR e x> U U RAEO0 45), miEh /Lo x 7 Y U RE60, 120 5318) O
ERRBO b, ol MIEH 7V a—2RE AP 7V 2R RIS BCE R
BT R, IR 2T a 2T v R RE B EICITEEIIRRD bh o T,

Fi=, BTV WG & EiuD . Toronto Research Chemicals) 7.5mg/kg/day %
20 A B PG L7opihdsE SD 7 v F(19 A BICABLREIK, 20 B BHICA 2 Y 2@k L
7= single hypoglycemia #f) ~D BG4 HE 5 0, 60, 120 & ICHE)BSHRF ST 5,
ZORERL LT, MR 7 v TR0, 120 4f%), MEHR =R 7 U (60, 120
S, HER 2 L e 7 U REE(60 312) D EIE RO bl Aok, MAER L a— 2
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BREE. AR RIS BRIV SR, T A F a 2T e RE KE, BRI
REITRO bR o T,

Tz, BTV WEEEE & EiuD . Toronto Research Chemicals) 7.5mg/kg/day %
20 A Bz FHeh- L7zpid SD 7 » (19,20 B HICAR ALK A #iiK L 72 saline #)~D5
BRALHEE- 0. 60, 120 HHEICRB)DHET SN TWD A, MIEF 7L a— 2 RE i
TN TP MET R T Y R mET v e Rx T U RE MR R
FIRARNVE APREE, T 2V FaxT e ARE, KB, SEEIIREITGED N>
7z. (14460)(AOP)

HESNDEMA T = L BIBREE EARR) (233 21EH

@de Long 5(2015) (2L > T, B/ T U »(HiEEH . Toronto Research Chemicals)
10mg/kg/day % EIEURHIM R TH5 L7- Wistar 7 v b ~D22(1 HEfFEIZ oW TRA
BOPMGET SN TV D, ZTORERLE LT, MIEHRA R YREE, Bl 650 b (i i f
). BT Ngnd (neurogenin 3) mRNA AHxf % Bl & . g+ Neurod (neurogenin
differentiation factor) mRNA #H xI 5 Bl & . PN+ Fev (serotonergic E-twenty-six
transcription factor Petl) mRNA FHxf %8l &, BEESH PdxI (pancreatic and duodenal
homeobox 1)FEBUMIER, BEEPiklaE(mGmiEtt). F&ET VEGF (vascular endothelial
growth factor) FEBLHIIE R DIRME GO H vz, 7235, S Pdx1 (pancreatic and duodenal
homeobox 1) mRNA x5 B &, S+ Negnd (neurogenin 3)FHAML=R, g /L a—
2P B BENET MY R b — xR RS 6 e iE R T MafA
(musculoaponeurotic fibrosarcoma oncogene homolog A) mRNA #Hxf 3 B &, g
Annexin VmRNA x5 H &, FE&S Igfl (insulin growth factor 1) mRNA FHxf 58 B &,
N Igf 2 (insulin growth factor 2) mRNA fHx 3B &, Mg Vegfa (vascular
endothelial growth factor) mRNA fHx 3 B E I EIIZRD S o 72, (14433)(A X)
HESNDIERA =X A HEEME

®Gomez H(200DIZ L > T, B/ FT VU UEEEE, Zoloft®, Pfizer) 30mg/kg % 18 REfH#a R
RICHEIEENS 5 LTk Wistar 7~ F~OREGE 30 5%IC 50% 7 /b 3 — ZKIEHK
ImL Z R A5 5 HIC 30 A RICHRE) PRI SN TWD, £ORRE LT, @A 2 Y
Y MEFIERO SEA TR bl

F7o, BV N T U GRS, Zoloft®, Pfizer) 30mg/kg % 18 WFfa 1% (2 MG N £ 5-
L 7ot Wistar 7 v b ~OREEG S 30 2R ICHBONRE SN TOD N, EA A Y ijE
FEAEFRIITRBITFR D bR h -T2, (144700(AOP)
BESNAIHA D= KA - 422 VAW B

®Erenmemisoglu 519992 L > T, /L F 7 U (s, Zoloft®, Pfizer) 30mg/kg/day %
21 HHINERENE G L7z Swiss v U A (QEF MUFEVERD ~ D B (R G- b 18 el DA i
BB BRFI SN TV D, TORERE LT, MiEF 7L a— X REOIRMENED Hivi,
ep, MEPA R Y VREIIIRBITRRO Do T,
ek, BV T U L UEEERE. Zoloft®, Pfizer) 30mg/kg/day % 21 HFENENEES- L 7= Swiss
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~ 7 AERNCT 7 ¥H K Tomglkg Z MEEN R GLER U 7= HT M BEMERE) ~ D S B (Fofk
B GRS 18 R OMERZIZHRB) DR SN T\ D, TOREE LT, T 7/ 1ra—=x
BREOCKMENARBD DL, kB, MFEFA 2 VRBEIIIEEIRD OGN o T,
(14472)(A ?)

HESNDHERAA =R L 0 R

(4)fTENE
@de Magalhdes-Nunes 5 (20072 k>, &/ kT U o @afeE, MEPHA) 180ppm @k
IR % 28 HMEUKE G L1 Wistar 7 > h~OREERRFINTND, TO/ERE LT,
A fEROK RO IRE D FRD T,

E72. BTV RN, MEPHA) 180ppm(8k i) %2 21 H KIS L7
Wistar 7 v b ~OREPRF SN TS, TORERE LT, MR Y S R i
3o b RO BN RD bz, (14463)(AOP)

BESNDIEHA D =X L BURTEH—FEK (123) ~DfEH

(5) TR +OY UER
OPop 520152 L ->T, B/ TV ol & B 5, LGC Standard) 0.01, 0.03, 0.1,
0.3, 1. 3. 10pM(=3.06, 9.19. 30.6. 91.9. 306. 919ng/L)DEEATHFTA T P F—
JL 30pM AT 24 BFRNIES B L=t FELAS AN T47D-KBluc (B =R h a7 %R
EEFHBNZLDLA—F =T v (=X ha 7 V&S % o LR — & —Bis -5 AH
fazRWicny 7 = 7 —BRIGFD)PRFT SN TV 5D, EORER & LT, 0.01pM(=3.06pg/L)
DEFEX TN 7 =T —PREFEUNBD DN,

B, BT MERE E B, LGC Standard) 0.01, 0.03, 0.1, 0.3, 1. 3.
10uM(=3.06, 9.19. 30.6. 91.9. 306. 919ug/L)DIEEIC 24 BEEIE< T L7t FELAAM
§T47D-KBluc (v =2 b # USR8 R A FRENC LD L R—F—T v A (=2 FrFUih
B a2 O LR —% —Ba -8 ANz AWy 7 7 —8RAFE) DR ST
L, VT =27 —BREEHFEITRD b o7z, (14431)(AO0OP)
ARABFEROMIRIZHT= > TE, 17T A N T VA —NVHGFERMET O A ha s UAEHO
ATREMEANERR T & 22\ &I STz,

()T R FOY UERA
OPop H(2015)I2 L > T, B/ b7 U o UEEEE & B %, LGC Standard) 0.01, 0.03, 0.1,
0.3, 1. 3. 10pM(=3.06, 9.19. 30.6. 91.9. 306. 919ng/L)DEEQATHFTA T VA4 —
JL 30pM HAFETIC 24 BFRNIES L=t FELAS AN T47D-KBluc (B =& h a7 UK
EEFHBNZLDLA—Z =T v (=X a7 V&S % 2O LR — & —Bis -5 AH
faz AWy 7 =7 —BREFE)PBRF SN TnD, 2O E LT, 10pM(E=919ng/L)
DRWEX TNV 7 = 7 —BREGHFEORENRD vz, (14431)(A0P)
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(7BIBRENAMBE~DEE

(DJacobsen ©(2015)12 &> T, &/ b7 U > (&I, TRC) 0.47, 0.93, 1.9, 3.7, 7.5uM(=140,
280, 580, 1,100, 2,300pg/L)DYEIC 48 IefiIX < #8 L7= & MEIEEE 2 Ml H295R ~
DEBNPRH SN TS, TORELE LT, 1.9pM(E=580pg/L)LA EOREX T 174 A T
DA — NV EA RO S, 7.5uM(=2,300pg/L)DEEX T A AT a L EAR, TAMAT
0 U PEABEOBMENTRD bz, (14432)(A0OP)
HMESNAEHA D =R L 2R b T DA —VEANSEER, 7 a7 27 o o pEA L EER.
T A MAT v U EARREER

(8 AR~ DFE

DIsaac H(2013)I2L>T, A FNT7 U U L Bbh b, Sigma) 5. 10uM(=1,530,
3,060pg/L) DI 16 FEFIIE < 88 L7~ 7 A A A BfllIE Min6 ~D ) it ST
5, TORFL LT, 5uM(=1,5630ng/L)LL DR TIEMALEA G K ¥ ATF4 mRNA %58
Bl&, BN FREAE CHOP mRNA fAxt3BlE, #FHEh —mbER G MR INOS
mRNA FH R B & O S EA TR S iz,

F7o. BT U ERRE L BN D, Sigma) 10pM(=3,060pg/L) D EZ 16 KL<
& Lo~ U AR AU B AlE Miné ~OBENREFT ST\ 5, ZTORERE LT, MlENE
TEIIDIAE, T A/3—8 /T IEED SENRED BT,

F7o. BV b7 U R & B D, Sigma) 30uM(=9,190ng/L) DR 1 KiIE< #&
(Zva—2 20mM H77F) L7z~ v AN A BHIE Miné ~D RN BFtEhTnd, £
DFERE LT, A4 A U3 WEDIRIENR GO b,

F7o. BV b7 U R L B D, Sigma) 30uM(=9,190ng/L) D 2 I < #&
(7 va—2 22.5mM /7 T) Lo~ U ARG B M0~ DO BN Et ST d, £ ORER
LT, A AN U EOIRIENRO bivT,

F7o. BV b7 U R & B D, Sigma) 30uM(=9,190ng/L) D 2 KiIEX < #&
(Zva—=2 16.7mM HAF ) L7z b MEEEGEMEA~ORENRF ST\ D, ZTORER L
LT, A R U aEDIRENGRO Hitlz, (14446)(AOP)

BESINDERA =L A AV K5 bR O 5> < EL

()70 4 —EEHBEEER

(DJacobsen ©(2015)I2 L~ T, &/ T VU R & Bbivs, TRC) 1 ~1,000nM(=306~
306,000pg/L)DEE T h 7 n~ 2 —P(CYPIY)~DEERRF SN TND, ZOREL L
T, ICso M (Y351 & %) 13.3uM(=4,070pg/L) X iZ ICso 1 (GC-MS #5112 & %)
90.6uM(=27,700pg/L) DIRFETT 1~ ¥ —BIHEE~OREFENGED b/, (14432)(A0OP)
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1O/ 0V —L~ADEE
(OMasubuchi & Kawabuchi (2013)I2 Lk ~> T, B+ T U (R, HE LR T3%)
50puM(=15,300pg/L)DIEE T M 7 1 Y —A~OEERBF SN TVWD, FORSELE
LT, CYP3A4 [iGH(T 2 b 27 1 v D 66 KEE(L) DIRAE S ZE 8 5 7=,

F7o. B NT U COEREE . HAYER T3) 200uM(=61,200pg/L)D#EE T M 7 v
V= ASOEBEPRFTIEN TN D, ZOREE L LT CYP3A4 IEHE(T A AT v D 687K
L) DI GRD Bz, 2%, CYP2CY WiGH(Y 7 v 7 =527 @ 4-KEE{k). CYP2D6
WIEtE(T e 7 Z 7 — v ® 4-KkEE(L), CYP2C19/1A2 LiEtE(T e 7' Z ) — 1D NJiiA v 7' m
EIUANZIT B TR O b inoTz, (14444)(A 2?)

HESNDHERAA =X L 0 R

@Haduch (200512 & > T, &V N7 U > (hERHE . Pfizer) 50~200uM(=15,300~61,200png/L)
DWETT v FNFIEI 72 Y —L0RERRFIN TS, TOMELLT Ki &
50uM(=15,000pg/L) D2 JE T CYP2A WIEME(T A AT oD Tat RuF% 2 k) OFHEN
s bz,

F72. B NT U OGERRYE. Pfizer) 5x2mg/kg/day % 2 HM(H 13 2 [F)EEN RS- L 7=/
Wistar 7 v h~OEBENRFT SN TS, ZORSEE LT, MK 7 v v —2F CYP2A kt
EHG A RATF O YD Tat R X2 4L O EERED ST,

F7=. BN TV OB, Pfizer) 5x2mg/kg % B H (H 48 2 [EDIEHEN & 5- L 72/ Wistar
T v b ~ORERHRF SN TWDE B 7 v Y —4d CYP2A WLiEME(T A 2T w0
Tat Ra X HDICITEITERD bt o lz, (14464)(A ?)

HESNDHERAA =X L R

@Wojcikowski 5(2013)I12 L > T, /N N TV o (EEE, Pfizer) 50~200nM(=15,300~
61,200pg/L)DIRETT v MTFIRI 7 7 Y — AOREPRTFT SN TS, TOMEE LT Ki
& 31uM(=9,500ng/L) & O 47TuM(=14,000pg/L) D2 FE T CYP2C11 ik (T A AT 1 v d
2a-t FEF )R CYP2CIL HFEMH(T 2 F 2F B2 ® 16a-t Fu ¥ 2 L) OFENR
s BTz,

F72. B NT U OGERERYE. Pfizer) 5x2mg/kg/day % 2 HM(H 13 2 [F)EEN RS- L 7=
Wistar 7 v M A~OREENREF S TW L3 I 7 = Y — A CYP2C11 HiE (T 2 F A
T D 2a KN 16at Fa I ANTITEEILED b oz,

Tz, BT U R, Pfizer) 5x2mg/kg % B H (H 48 2 EDAGIEN# G- L 721 Wistar
T FADEENRFH SN TWDRIFIES 7 7 v — At CYP2A HiEPE CYP2C11 HiE (T
ANAT YD 20 K160t R F 2 UICITREITRD bz o7z, (14439(A ?)
HESNDHERAA =R L R

2. HEHHEE)
DIV E S DWW TR HEMERIAG 2 320 L 72 /6 R & LT itas <ELYERNC B9 2 st
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GE L L TGRETHIRIMLE L TROLND LM SN ENE LT,

KRYE L L CTRET HRILE LTEROLND LMl SN lEN G, BB oWmE I
wf\7ykmﬁy%¢%\ﬁ%?%—?ﬁ%—é@%%«@@%\ﬁ%?%—?ﬁw—ﬁﬁ
BREH~DIER], A 2V W~ DR FUR TH— T ERAREEED) ~DO/EH, BIBHE x5
ERZRTZ & BBRENRBROBREIZB N T, =X b URER. t=2 s a7 U RRIER.
T AT A= VEAEER, e S AT v CEAREEM. 7 A M AT e U REAREERM,

A R AT KD MBERHEHEF 02 EUEH., T n < 2 —BIEEIEEN 2R T 2 & R

AR
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