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Abstract

This plan established and standardized the MVLN estrogen specific
transcription assay according to QC/QA criteria of USEPA method 4425.
The evaluated items included establishment of luciferase standard curve,
evaluation of solvent selection for sample and used quantity, evaluation of
exposure time of sample, establishment of 17p-estradiol (E2) standard curve,
and detection sensitivity and precision. The luciferase standard curve gave
the equation of y = 2274.6X -1.6944 after linear regression (0.01 ~ 0.16
pg/ml ). The correlation coefficient of the linear regression analysis achieved
0.9985. The precision and detection limit were 1.40 ~14.43% (RSD ) and
0.01 pg/ml, respectively. The cytotoxicity of MVLN to DMSO, methylene
chloride (MECL ) , hexane (HX ) , methanol (MEOH ) , isooctane ( ISOT )
and acetone ( ACT ) decreased in the order of HX >DMSO >ACT ~ MEOH
>MECL =~ ISOT. The solvent concentrations required to achieve 80 %
viability of MVLN cell were HX 0.5 %, DMSO 2 %, ACT 8 %, MEOH 8
%, MECL >8 % and 1SOT > 8 %. The luciferase induction was increased as
the concentration of E2 increased. The standard curve showed sigmoidal
pattern having Cmax at 1 nM. Exposure time of MVLN cells to E2 (1~3
days) did not affect significantly their concentration-estrogenicity plots. The
precision of E2 in 3 to 6 replicates were 0.18 ~ 15.23 %. The detection limit
for E2 exposure time of 1, 2 and 3 days were 1.59 pM, 0.29 pM and 2.54
pM, respectively. The method was further applied to estimate the
estrogenicity of 42 plasticizers and interactions between 4 plasticizers. The
results revealed that 5 plasticizers as butyl benzyl phthalate (BBP > 10
uM) ~ bis (4-methyl-2-pentyl ) phthalate (BMPP > 10 uM) -~ diethoxyethyl
phthalatel DEEP>1& 10 uM )~ hexyl-2-ethylhexyl phthalate (HEHP- 10 uM)
and monobenzyl phthalate ( MBP > 10 uM ) possessed significant
estrogenicity (p<0.01). There relative potency to E2 were BBP( 1/2.44x10°),
BMPP ( 1/1.42x10%) , DEEP ( 1/4.50x10°) , HEHP ( 1/3.76x10°) and MBP
(1/1.81x10°) indicating that these 5 plasticizers classed as weak estrogenic



chemicals. In case of interaction study, the results implied that BBP, BM PP,
DEEP, HEHP and E2 have possibly no interaction each other.
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(US EPA) St i fiIEF I 1 (CDC)~ AHI pip 2+ frofl & rﬁf (WFF)
Fg‘j{m CRUREIP ST B g HE) 108 7 > H ) so%s.tﬁ\
@“‘Iﬁlﬁajfﬁfié 48 7 B ﬁkﬂ%wﬁfﬁi v “F’??ié » 68 FEEL Y] pl B
S EPIELE PR o IR URRMERS [ 51T  7) 657 -
ES:S eHﬂJP [[%L[wg,'# 1996 &+ 10 *| (USEPA) > W%q‘ ui“«—‘f 2]
Yﬁw%w?wzﬁ%ﬁﬂ B = BI5AT ST 1) R

VT PERHITGRED Y - (P IFIy T ww O Y
Bl > 53R = B ST RIS HIPOET IR ST HEHE) 71
PR JEHYPFE L1
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A 11 X PR 51T BT
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e [ g e
Atrazine Alachlor Aldicarb

Chlordanes Aldrin Butyl Benzyl Phthalate
Chlordecone Amitrole Tert-Butylhydroxyanisole
DDD Benomy p-sec-Butyl phenol

DDE Bisphenol A p-tert- Butylphenol

DDT Cadmium Carbaryl

1,2-Dibrom0-3-Chloropropane

2,4,-D Di(2-Ethylhexyl)
Phthalate

2,4-Dichlorophenal

Dicofol

Endrin

Dicyclohexyl Phthalate

Dieldrin

Heptachlor

Di(2-Ethylhexyl)Adipate

Diethylstibestrol (DES)

Heptachlor Epoxide

Di-n-butyl Phthalate

Dioxins(2,3,7,8-)

Hexachlorobenzene

Di-n-hexyl Phthalate

Endosulfans p-Hexachlorocyclohexane |Di-n-penpyl Phthalate

Furans(2,3,7,8-) Lead Di-n-propyl Phthalate

Lindane Mancozeb Esfenvalerate

M ethoxychlor Maneb Fenvalerate

p-Nonylphenaol Mercury Malathion

PCBs Methyl Parathion Methomyl

Toxaphene Meiram Metribuzin

Tributyl Tin Mirex Nitrofen
p-Octylphenal Octachlorostyrene
Parathion PAHS

Oentachloro phenol

p-iso-Pentylphenol

Polybrominated
. p-tert-Pentyl phenol
Biphenyls(PBBs)
Styrene Permethrin
2,4,5-T Trifluralin Ziram
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Vinclozolin

Zineb

FE IR £ BRI (UNEPPELD B I 150 B (1 1278)
ePR[ ¥ - ILLINOIS EPA ENDOCRINE DISRUPTORS STRATEGY,
http://www.nihs.go.j p/hse/environ/illiepatable.htm, July 1997

T E 5T A (Tier 1 Screening) = 57 3545 (Tier 2 Testing)
o (Validation) > 5 Ak G RLEI G 5! *J}fgf“‘f:'?[ |73 EARE |
(ER [ SP0TT o 51 AR IR e 50 9408 By Tl o LIS T
=N EW(Valldated)IHEJEWE[J%#?#E%JEUI S LI PARla: Sl 2 S
o PRGER N SRS BRI RGYET I BT AR amEEE T ’&ﬁfiﬁﬂ”‘ﬂi
E‘Hg‘:{%?xﬁ}’%ﬁ&“’f@#l g R (BT R > 2 e e @i i » he
iy AR R S A i s e rtragency
Coordinating Committee for Vaidation of Alternative Methods
(ICCVAM» 1997 = bt HHIFE = - 1999 # |CCVAM =%+ Endocrine
Disruptor Working Group (EDWG)F{:1s USEPA &/~ Fg‘}k’fj [ b I 2001
=+ USEPA “#-5% 3 Endocrine Disruptor Methods Validation Subcommitee
(EDMV'S) £ 7§58 A3 (0 R ey 1l — et R o 200
2002 & EDMVS fFI [ESi'ﬁ’*j;EL",iFﬁf | ° #&3T Endocrine Disruptor Methods
Validation Advisory Committee (EDMVAV){ = EDMV S ifcEagr i
USEPA T A H- S0 157 PV -

USEPAR"| ICCVAM S s i 50 5 T 1R
1. Method development -

2. Prevalidation -

3. Validation on multiple laboratories -

4. Scientific peer review o

5. Regulatory acceptance and implementation -




R BEHATHCD)

USEPA[ lﬁ.’r T PEj?yiﬁFf FULAFE gkl o 1) BT AR
= Ejg;&. s BYET T R E E| 57 - EI f[1Uterotrophic assay -
Enhanced rat 28-day subacute assay (Enhanced TG 407) & Hershberger
assay Vg1 5] plq\fmf | [ERF I A W5 (OECD):£ = » I F# OECDF*
I R PR (ST RN o [ i OECDE T =15%
F‘rﬁ‘g}fyﬂ?m R TR TRRY (Gelbke et @, 2004) - ¥ EDSP
PRI AT 91 AR ARk SRR £ WIS )

EURURL (i 8 S A= (R ARV BT > P EIFEWEW T -

#°2000F 45 ICCVAM TEUSEPAE,W\E,I—rrFf[ SEE) M ?E,\ﬁﬁﬁE
éﬁﬂ%ﬁdfll I PVEERS S > NTP National Center for the Evaluation of
Alternative Toxicological Methods (NICEATM) S[JE; #6555 77

ﬁlﬁé}% erf o }{ﬁﬂ”“FAJ[fHE&W i+ (Background Review Documents -
BRDs > 2002) #{{ ICCVAM S fif - ICCVAM FE[IBY (1
[ 1478 g o o PR F’ﬁ?“/} ST (H 6357 T [l (= 5T ) ~ ORI e =k
i’ﬁi%‘d ([ EE 3 e 73%EIMammalian reporter gene assays: 9EiMammalian
prollferatlon assaysh 1371 Yeast strain gene assays ; H 6984 T [ﬂ (=2
T) ~ Wk R F[?E'f’h‘ 53 (HL1097E T [fil (=2 ) ~ 17787
sk 31'53%13 (953 (157 Mammalian reporter gene assays ~ 17
Mammallan proliferation assays’~ 171 Yeast strain gene assays ; H 1477 |
il SPP2ET) » 12003 B2 7 B2 () o T 7 [ R
R ESSVPFERH E 807 =P AE J467TE i

L Bk oA F’ﬁ?“/]‘ Si o 33FE [T EEPIET o

2. PER SRR (MR I AT ¢ SV [ RR P ESS S 2178 (S
FF"::}k,To

3. SRk S A9 T ¢ U [~ -

4. TERR IS (Rt T T - 28FE RN P ERS 25FE (S
’P’fgi’ro
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132~ [I4
1007 & 3 | » B K9 PO TR

(Exogenous Endocrine Disrupting Chemical Task Force) 7[i: % 15&1?‘1@]@5
FIFUREP SR £ 1907 F 7 F] SBUL SR ) S R B g s
PORT A PR (67 EE R T e 3FEELE ) - 1998 F 5 P Ui o
RG] o3 P P I N B fi% ” (Strategic Programs on
Environmental Endocrine Disruptors, SPEED’98) (MOE, 1998) > i+ E%Liﬁﬁb
ﬁ'ﬁ%—‘é’ﬁm[‘i FI') SPEED’98 E¥ERIE = » B 7 (il Q%\@? EDSP i} « 1
1998 ¥ 12 FHHE T Y- BIED 53 VARG 1 ﬁirﬁj &= 2004 F
RIS R 12 7 1m4ﬂﬁﬂup@7wﬁ’ﬁwwﬂ%ﬁﬁ
eI V;[ﬁl(y i, 1998a,b ; 1999 ; 2000) « ({1997 & flf; + {111 4
B2 R F[F,**ﬁ‘%*?ﬁ’?‘ﬁ R BIALE B E
B SR 3 VA CRULfr 82 52) 1) fil%ﬂf [y o PESPRTEE 2
FURRIT) & Pooi a7k (Bioassay) 2V RS ~ AR S PAS TR -
AE T [P E SR, IZ‘?F;‘I HESE F'aﬂ?%i"ﬁi oA A [ S PT
el 7 (11341, 1999 ; Utsumi, 1994,1999 ) - {§-1997 & E:FJ?F"[ J r%’ﬁmltﬁi
£ F POEY = Hep TS S R TSR E Posi MrignphE 0 S

P TIBE CRUR 825 1998 & 10 FJ 4 43U @qjﬂwf‘mu
?é_f;‘-f ‘f‘?%%rPOPs EDCs7v Bioassays TEFf«]‘rF’jIJ ([*pa, 1998a) -
I RLEERTE o PRI R B SR o R ) 2 PO RE S A Y l* :
BV [~ R R ) [T E' ’ l’pl S LU PR le: o i N

EXs [’F‘[’E’E?ﬁ}:~ PR 2000 12 K| T [SpORTEE PO
V*¢ NESEHEL=Y e %WV%W%F%fJW£%’

#a%&mw%?ﬁ AERCERY > 4 E 1 B AR SRR Tk B [

([']}& ,2000) - 2001 =+ 3 F]pIif 14 i BURFA IR R S RO
ﬂ_“l;;l:pl—.z[u—k@k'/%, o jjf‘ﬁf[ T&?’Fﬁiﬁrﬂ’?’f% ﬁlgg%@ mrw (o
[}g’l@i—jﬁpui%iﬁg,p 2000 ?FF'E;‘[F[;J B3 = — ﬁ srwﬁ.m HHF
(o P
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©2000%F 127 [~ Z4ET
Tributyltin ~ Octylphenol ~ Nonylphenol - Di-n-butylphthalate -
Octachlorostyrene ~ Benzophenone ~ Di-cyclohexylphthalate
Di-2-ethylphthalate - Diethylphthalate ~ Butylbenzylphthal ate -
Di-2-ethylhexyladipate ~ Triphenyltin -
© 20017 8F [ =21 -
Pentachrolophenol ~ Amitrole~ Bisphenol A ~ 2,4-Dichlorophenol -
4-Nitrotolune ~ Dipentylphthalate - Dihexylphthalate
Dipropylphthal ate -
©?2002F 8 [~ ST
Hexachlorobenzene ~ Hexachlorocyclohexane ~ Chlordane -
Oxychlordane ~ Trans-nonachlor ~ DDT ~ DDE ~ DDD -
©2003F 8Fl [~ S PUHT
Ardrin ~ Endrin ~ Dieldrin ~ Heptachlor ~ Mirex ~ Kelthane
( Dicofol ) ~ Malathion ~ Permethrin -

SUFIE VAR b [ ST BT [ e e
PRI 2 PR SRR (eI

1.3.3 ~ G

Fy 1099 Lt EDS ol RATFRE i AT 11
A G PR AR W 5 - ) DS
g~ J?‘F'J . DIOXInS PAH 57 1 %7895 g, -

1.34- IE’{‘?\'T%‘?]E’FE[‘”"

PR AV TR '[ £ BV %%iﬁﬁ ([ oi T WP
12001+ ’ﬁfgfrﬁﬁéf [(Europea Workshop on Endocrine Dlsrupters 18-20
Jun 2001, Aronsborg, Sweden Workshop Report) » = [ol g5 7% | “lﬁﬁ {77
THIERIR (SRR - PR R(RED) - SRR i
WL
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i RS I E P (POPs) $HtTs PBT @ hEH - P ﬁz
[ > FER s R B PRI Y, EBE[%IifPJﬁJ

i b - TR ALY & P05k (eg. EDs) - [ PBT ‘xgmau
EDs &R st - ol 1.2 % -
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HPVZ /& 3 R4F A {2
146

AHPVA /2§ 45 4 1
213

205

\\\\\\\\\\*

/

25 ED-4p B 2

~,

3P AR
66

TR p N AR

51

AP R
29

A 4

FENE B Bk

g3

¥

N\

E-

‘%wk\\

S

RS

F

N e

B R g B
60

R RGN
4

MR K % B
2

B1.2 B QR wRER T A (B, 2001)
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EHS Newst |HOECDH [ FTRIF R TPV SR A9 D 8
L= Tx o B E IS4 FTJEHSWL%HFWEWE““ fol g1 F st Frey
7o F"ﬁ;ﬂ,—{‘*F'—ﬁc@’ VIR~ 539 Bk [P
BTG AR = 30 MRS BT [P PR [ SR
@“B@m«"ﬁ%{%?%’v&”ﬁlﬁiﬁﬁﬂl (PRTRS) ~ il » {“5 05 ~ 447
Rl Q== amal b = &

1.35 [
SR R RO B2 5 VARIE ol e T (e
1999/9  : ZR{fERY F%uﬁm ﬂ’mﬂ SR

2000/1 %ﬁﬁ PRE: TJI;]‘,Q
2000/3 N Fﬁ%ﬁ?ﬁ‘—& )ﬂﬁi#{j \[ﬂ;E NG g‘u#ffiﬁﬁ:q‘ﬁ
2000/1 A JuﬁFH[Elr@yﬁﬁ é%?z’ﬁ'

2000112 7 PR B 5P
2001/9 ! : BRG] * Py 'JE i
2002/12/6 : 5y~ BUALR BRER] L E SRR 6
2004/11/12 : 5y "RUL b B R A E R 6
FYBIET PTS » POPs ~ ZRUffLfi B2 5 IV PIISEITY - 5 P RERUA G
R AR IR R AR R
AT 252 Aty o [~ PORT ) 20 RSN E A R S ?ML?{
(A2 1 [ SR T R 2 F"éll&, t[1 DDT~ %gn?f'é*' (Polychorinated
biphenyls) - + &% (Hexachlorobenzene) - ' i (Pentachol orophenal)
#9{Hexachlorocyclohexane) ~ i’ £+ (Chlordane) - [?E”Jf.ﬁ @ (Aldrin) ~
—Mfﬁ g (Endrin) - i*‘ﬁﬂj g¢(Dieldrin) ~ T 7] # (Heptachlor) ~ # 75 (Nitrofen) -
H #& 75 (Toxaphene) ~ = 5 & 5% (1,2 D|bromo -3-chloropropane) =
I L‘Q‘fﬁﬂ%ﬁ S RO RIR ] & gl (Cadmium) ~ Sfe(Mercury)
™= 7 S(Tributyltin oxide) ~ & & (= % &i(Triphenyltin hydroxide)="
P“‘*E?’J’E’TEJIJ%TF[Iﬁ J?Kﬁ’nflﬂa Iiﬁﬁ‘xmxgm @Flfﬁiiﬁl"%??%%: PP
(2- ¢ F <1 F) E{F‘T [Di- (2 ethylhexyl)phthalate] -~ 2,4- = & [y
(2,4-Dichlorophenol) ~ % = fHfL =~ F(Dl n-butyl phthalate)= = &5

_El
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glip FH_EFJ | RS [ Esel SR T | el o 20D {4 [~ S P0T > TR e T
e I RS 1 L T I [ TR
I P TR T R G LR ISR e 8
ﬂj‘“‘ﬁ% /g[ﬁ,ﬁ (Bﬁl 2001 ; Bﬁl 2002) -

14 U B & Poss*

T 1998 F 8 F|5 ! EDSTAC *ff 7 EDSTAC Final Report (US
EPA, 1998){[[?[]}{1 In-vitro test %|| % f%i*?‘iﬁb‘(m ffﬁ{?ﬂ VBT FRETER
o B X BB E (U.S.EPA) b%:m[[ A5 (OECD)
HFRH Y ’Iﬁ‘?ﬂﬂjﬁwﬂl F[?Ja‘j e B f’jﬁ—Tl’;f[ &ﬁﬁ@”ﬁ Il':élj?‘r[— ’Flifl
ERlt T’WF[?“ Rl & Pogllth - (| 1.3)
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74T B
EDSTAC Rz e=

E?E‘r" ZH %’7 ( Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC))

1) ﬁj~éﬁ-ﬁﬁ‘%‘hlﬁ%@
2) W%*E@bﬁﬁiﬁﬁﬁﬁ**l
3) - ,FJiF,’Fg bjF,EE It G =
4) W@%mﬁﬁ%F%W%%ﬂ#
5) I fi e EDSTAC 5 [

Aoi

i

% 223 & £ 7 (HTPS assay)

VR R T RRR R F RS HEETEY S

.

~

5o i

=hg e
lLepgi x4 (ER) X
2.2 X1 (AR) &
3% 1 AIAE A 2 AR

WP %
. Rugq

R
PlEE)

ii‘i%q A AT R
SARE A 7R

o WNH%

& -

45

Feds 2 3P & F el TR
B Rpl TR S 2 20 P U RORA 17 SR,
Bk #+ 4 2. 5-7 p Hershberger A~ 75 (5%

W ic v s
W iE 7 i

TER
LA

~

/

o

G

i

=

il

¥ - BT R
TR A%k

BRI T TR R
T ER

1
2
3. a2 Ee (#Eh)
4
5

Mysid # &

G20 S e i

/

1.3 SCBIEPAT |73 9% IRPINERTRIE IS2A (USEPA, 1998)
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5y 175‘E| HE
A. ifl’ﬁﬁ' =R (In-vitroAssay ) « == 4 Pum gp 5T r;ﬂFEIEJ%
O =) =SS E,m\iﬁf, ﬁ?ﬁdbi@%&iﬁ {~53#+ ( Estrogen receptor (ER)
binding/transcriptional activation assay )
EEHES S’?EIU:LFI:  1Fh 4 =53 4% (Androgen receptor  (AR)
binding/transcriptional activation assay )
® %"’\U%Uﬁiﬁﬁéw [T 2 5% 55 A (Steroidgenesis assay with
minced testis)
f'pL ER & AR BLY|[EL 51— RV IRAG R AT (B
B. iﬁ‘ﬁ%ﬁj%ﬁp@ (In-vivoAssay ) :
O EUEdRE Y 3 E'i'Fg'i%éﬁékﬁ Pr8# ( Rodent 3-day uterotrophic
assay, subcutaneous )
@ (ERYECEIEEUEERREPD 20 [ GRS PR (Rodent 20-day
pubertal female assay with thyroid)
® B EE PV 5-7 |1 Hershberger 5 gtk ( Rodent 5-7-day
Hershberger assay )
? AR 5 Prkf& (Frog metamorphosis assay )
® FUETRE | F o5 ArEkke (Fish gonadal recrudescence assay )
C. '%FJFJMPIJ“ Ea=ien
a.ip‘r&‘“ JPEEEE (In-vitroAssay ) :
’%ﬁﬁ%ib?ﬁ [k 5 i@ (Placental aromatase assay )
b. if[‘ﬁﬁ‘[ =& (In-vivoAssay ) :
O [(Er-VESsERET 3 EIQ'F[,'% 5i#7 (Modified rodent
3-day-uterotrophic assay, intraperitoneal )
@ AYEEIMEELST 14 | USRI GPRC T EREE (Rodent 14-day intact
adult male assay with thyroid )
©® EEEERRpiy 20 [TV 2B RO [ERS 5O Pt (Rodent
20-day thyroid/pubertal male assay )
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V- EERHIREE AH N o SRS T AT EERIEE -
RE FY 5 B g 1 PR P % O

ﬁ

[l
57 W, R
B RPN -

N

TV R R

IF) 5 R

A Tt pﬁ?“iﬁ%ﬁﬁ%;ﬁ%g JriH (47 (Two-generation mammalian
reproductive toxicity study )

a FHERHES
FrPSIEFIF514 S, PrEths - (Alternative mammalian reproductive

test)
@ — [EEHEE (One-generation test )
b. E {494 P12 N SKEE
j\ fe[ 450 4 (B ER RS ) (Avian reproductive with bobwhite

quall and maIIard)

@ [ g (D (Fishlifecycle, fathead minnow )

OJES iﬁal (ifEf) Mysid iﬁﬁll ( Americamysis) (Mysid life cycle,
Americamysis)

@ gt iﬁEU (EfEpiL) Mysid éfiﬁﬁliﬁtj%@éﬁﬁ??
i£ ) ( Amphibian development and reproduction, Xenopus )

itk (Xenopus
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LA R & P

ﬂgﬁw@g’;ﬁd@ﬁﬁﬁ? {/p E; iflgﬂf @%@Uﬂ TR 5 R HHF
i e B VUEIET B ST Y PEﬂj A= e U R - R
PR VB L {0 2 EJJEJP o3, TSy 4. 6
Eﬁ > B, ﬁ”rﬁﬁﬁ?ﬁ’p * B FIEI[T - 7. F [ﬁ Eﬂjﬁfr’?%ﬁifﬁ?ﬂ ° 8. AN i’
E"?QSARTQ?“"\?FL‘, > PLE SR - 9. p e P D I%Uﬁﬁﬁa?“ﬂ['(*
P R AR /fﬁa%?ElF' BRI - 10. HLH BRI [RRBRAIR Rt F (1
B R REpPIi 2 [ £ - (Behnisch et ., 2001 ; Utsumi et al., 1999 ;
ICCVAM and NICEATM, 2003a,b ) -

1998 Gl o X B (19705 = i i Xl o1 X £ 40
PCDD/PCDFs.V B il gl - = 54 & 7ji > iy FM’T%W@%’T@’FFF.
(HRGC/HRMS) =gy PCDD/PCDFs. lfﬁiﬁ#ldﬁzﬁﬂ NSt [f[ Eﬂf [
AT A PR SR F S W o 4 PoaE i ( Biological detection
methods * BDM ) =15 rfsistybLjter i 3Es = pusif] - » SRR A
M -posgEs )= 2 PofsiE > J[/EROD assay ~ PROD assay ~ MROD
assay ~ AHH bioassay - Reporter gene assays (CALUX or P450HRGS) ~
CAFLUX ~ EIA ~ RIA ~ FIA ~ Ah-immunoassays (Ah-1A ) ~ AhR binding
assay (GRAB assay) * Recombinant yeast bioassay ~ cell proliferation assay
(Keratinocytes) <> I' ‘—ﬁ‘ﬁi 2EE ﬁ'?'}‘ﬁq?@ﬁ,ﬁ%@ o PR BRI
RS Qg e O PR A S B [ 1Reporter gene assays =
Immunoassays ul?&ﬂ\[ﬁS«IEPAﬁF& JIIEG 43k EPA Method 4425 %
EPA Method 4025 ( Behnisch et al., 2001 ) - [F=f ~ ’[ESZIEPAEITE{I&%F‘Eﬁ
BURE R ff - (i1 2P0 AT B AR LY &) 1T (Toxicity
Identlflcatlon Evaluatlon TIE) ~ FI:E S VaE —r[?‘[ ( Toxicity Reduction
Evaluation ~ TRE) I'JfEfpl £ 5" = 1% » ([ R ] % ot rogrf = 1
SR OSBRI SRy 2 0 1 BRI  RU
Fi#Ek (Behnisch et al., 2001 ; Utsumi et al., 1999 ; Dewhurst et al.,
2002) -
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1.4.2 e B SRR & Popine e
K& (ZB) Bk ) 2 PR
28 (F8) Bk o T Ao E ! b AU SR = SRR T
(EETH S 5
© 77— KIH ?51:[':“717["7" ( Receptor binding assay ) :

FIR I it o IRy B '@ﬂE‘HJE’fH«ﬂ‘*%”’ﬂE’TEWﬁ#
[ﬂ:'f“axg%f it uwﬂtngmﬂﬁl P /yiﬁgﬂ: 71{7%%@
R SR B )] [ ST RN e R e 'JlCCVAMﬁaE%T}%L
S B FRIT 2 Pl - RALERH [T AP R B R 2
T [El BHrSEPET (NTPNICEATM, 2004 ) -

© ¥

Tl

SV KA eI 55 A (Cell proliferation assay ) -

IR () Sk I arg (CE% sk MR AR Rk M CF-755
TATD ;5 ZER R [ 1R ek LN CaPRy DU-145 ) F"’.’"‘ (B Wk
PRE (CF) Wk (TP rﬁ‘f“*@ (Z8) Wk il
ﬁ@&"ﬁé () ﬁiyﬁgﬁﬂﬁ%& Ak E > PRI CE () Wk
Tl e SRl Rk MCR-7 57 547 <7 E-Screen (Soto et
al., 1995) > RLEDSTAC [i' B0 VA 4k o FIF|RE (28) JshkAr
iﬁ’?“)"/'“‘E”iﬁ”E” —Ef.};g\\g@ ["ﬂ\ pg e o P9t~ dgr ;?%rﬁ%qpﬁd—ﬂtpdiﬂ
FIPR et RPN e T TR ijwﬂﬁﬁﬁ fi
J“ [fkqiy@’?;x{Zacgharewskl 1997)’@? /i SO N e E R
F VYR %< [NIICCVAM T B R0E 7 Sl fess (=0 F %
P B R -

© V= KL EL KM (Reporter gene assay )
TP 7 3k LA R AR RS R A S A (L e ( Gene
transfection ) » 73] { “?%”Jﬁ?gﬁgﬁﬁ 1&%’7?@5@“ WV R FL P
F I % [ YL uciferase( Luc) - Chloramphenicol Acetyltransferase
(CAT) ~ B-galactosidase (B-Gal ) » F B[R~ CEH D85 .ﬁ‘,?ﬁ
o B AR P
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oy ELEL NS AR AR R S BRI AR T A
MCF-7-T47D~MDA-MB-231-ZR-75; JEJ%“EIQEUBG 1-CHO-K1;
3 F[,’iffﬂaﬁaﬁEiﬁﬁiHela: oA HepG2 ; ﬁﬁl[ VOB IHEC-1 ;]
TP AL 19 PC-355 R pry sVl A ULV AL CVL > T gt
COS-1 ~ 1 AERJNIAT CHO ~ AT i1 iy 1t W ELT-3
S TP T ITERR T ] #55 FR T
W BRI > BT ] SR P Jﬂ&‘g’:t“ §e8 [ R
o ST ORRE) - BRI ) HepG2 Hﬁmiifﬁli[%’@ﬁ% S
TV EL RUREHY ['*‘g!#ff”l"/?ﬁl‘fk o HEER EE AP RN | F R
@ﬂ‘ PYEEEAF @ )1HepG2 ~ Hela ~ CHOWE|GR ( Glucocorticoid
receptor ) ﬁrﬁ’*%%lqmﬁ g JGR?F[[i €7 J/%E‘ARiFI[fH[JL’ ICCVAM
ok T R I M T IFSEA e

PIESIpACE () Bkl poi T (YES & YAS) MRS
R PR I'J“\?g*ﬂﬁﬁ@? SR AL S SR ERRE R N L S
VA~ ;’;g%[;lqajqaﬂ/'[?ﬁ/ ) ﬂ[k%iﬁm;k EDSTACT@%]’EIE' ) 1
ICCVAM s 1 B RGE = el Vs (B F]F S U B 5o
-

PIT R R R AR R PR SRR BT S
Twik MVLN “E3 JJ MR T MTE (MVLN estrogen specific
transcription assay ; Ponsetal., 1990) -

MVLNFPV AL * K7 Aok M CF-7A% i uciferasefiy 4.
HELD Rk ORIk [P T Rk TR
L= Ej‘ [ Luciferasefl A > & & VRIS BRI
[ SIATEARYLEL AR o =R RLEDSTAC i = [l ik o
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vpied 1 B e

L4 MV LNk O f,%ljl — GRS ARV ST AR

143 UGS PR AT R TR

1 RO EY %?’I‘?F@ I'ﬁl
B R A ORI PR R SRR A R A
F¥E - M I'“‘?;%ﬁhiik"gjﬁxﬁﬁ"\?ikﬁ%t[ﬂﬁ’?éj [“JFA',?’J » RIS IR 2
[ EPPORRTATES R 2 (=R 3 TR 202 Pobinla Pl =R =
P ey o g P BT R s d5a VA= s g SRR
A (Early warning system) (Behnisch et a., 2001; Oh et a., 2000;
Korner et a., 1999, 2000 ) -

21



U B 5 PR GI)

2.

3.

4.

(R A /Sgéﬁrﬁ%ﬂﬂi

RS [ SPPITFEIREE 2 o ORI R AR ) 1 E S R
i i fﬁ"f“’rj}{%"*ﬁ‘r/[ [ [’5’53 ”}{ﬂ%”ﬁl LRy R
E Rt el R EIEX SR e STR
T (highthroughput pre-screening assays » HTPS assay ) }H H |
e Ay ko SUBEPARREART 2003 %‘@?ﬁiﬁrﬁﬁ‘f%‘éﬁ Yok
s - A[RE [ ST gRs o Gk -

L [ SPITR  B

'%%#a@fﬁ*ﬁffﬁ?&rﬁ”i ?JFE'J ey ﬁ[?V?%ﬁ’\ﬁ]‘é == [+ (Risk
= Exposure x Toxicity ) » &5 B E[ S5k VLA > (-SSPl

[FL‘ up;rlpwg T F"L' &=L (Hazard identification ) %F%Sz th
( Exposure assessment ) ~ = 45| £ sr"%fT [F‘[ ( Dose-response
assessment ) it B@’Fﬁ 1% (Risk characterization) ('Younes, 1999) - [i&
?%ﬁﬁﬁrV%ﬁﬁﬁ$ﬁﬂﬁ’ﬁﬁﬁﬂﬁﬁﬂﬁ%% H 1
| Bl I %“T e [Fﬁ B 2P s IRINE SE e
i Ej}f‘&pﬂ?fﬁg\{l' “Eﬁ;mrr It B e U A pji i o

L QSAREET YV Birse

IS 2V (22w, 1 FR iyjrﬁygugr(%a FF" 53 RS
fICBR - SE SIS PER R DR L (TSP o 20015 [IAERERY
%P“‘Fﬁi«lﬁ%ﬁ*ﬁﬁ meEq‘f WE %ﬁf'”" JNishihara (2000) =~

I'l'Yeast Two-hybrid #* #J@%{Emi FEET?@%SN&I] PR LELAE
HQSAR M o BT 0[RRSI RS AR Sig
hERa-Reporter Gene Assay - /jis™ [ ETg5< fr NMR;@?F“ bk g

Bk U PERa Y T A fE - 1) 3-D QSER Docking f&=¢ » 3]
SIPERER ISR (TSP o P SRS CE R ISR D (S
W ] GRS A
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5. 1% TRl MR

4 PR T [ R R R B g
S R o [ R KT Y 4 2 (Chen et dl,
2004) - A [T

15 B {“HEERE T P IPAIEA (Phthalate Esters)

TR 1868 b ED N PG (R TR - e
BRI RS S AL A S o SR )
SR ET HELEV SSRGS AR (PVC)» FAR (PE)~ 2 648 (PS) »
R (PP) S BTN [P0 0 () | el
RIFGE > = PR R P R o f e )
PRI LR AP T 0 2 B - 3 R4, ]
Wil1e 5. it U 0 6. P57 o 7, [ g - 8. R - 0. T
WREIEEE (M0 > 2003) « 7 2001 & = SRR FH]] ML R94T 176
(R > B [ et 100 (PR BRI B 146
7 - 2002 2 BB HREI 55 5 %¥T 105 82 » (] S5 = 10 %
7417 160.6 RS « % 2003 & W S A5 = 5% o [T R
10 % (F=ft » 2002, 2003) - 1.2 £ 2002 5 2 3R 90 1 [~ ot

|
177 > FH R 1 B (R e = P PRPTRAH R 3o (T e pl e
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U B 5 PR GI)

B SO e B 5 F} IR PVC [ = [ B E I DSt - (HN PVC Fﬁ%
E%Ff#t”' VG i) 4 & ;Tu FUGEIES F"F‘&F?ﬁ%lﬁ (D (P R E
T D -

SRR o = R LTI 4 I'E%"E’:Ef‘?ﬁ?ﬁ ’;'/F’ﬁf'Eﬁ%Hl
7 | “’?*‘J‘F’T'Wﬁ T PSR DNEVE [T 3 ja’?“/i?i’%ﬂ '/%ﬁ? i/U =il
T E J?f?%riq“ﬁ =TSN Zﬁa’?‘y ﬁi’i’? s *[ﬁ?‘:x_ffn}"rﬁ F"F‘&F?ﬁ%l
LR R R R e B ;'/FTWF%@[E&'PJ% F%fd?%ﬁ“l’"éﬁ»'%@;'“ o

ﬁ JEWE [ = TR F'Ipﬁngzfg ( Phthalate esters) ~ & I = PZ{EIF‘T
K (Adipate esters) == Trimellitates == & ] '“‘/‘}ﬁ*’J;’/’F\‘j‘[‘i&ifD% 1.3 5. o
FEH F"&fﬁ?”lﬁﬁ S [ R 85 %L N (Amato et al.,
2001) » [RF=F )T SR (R D ;[:7 SRS NES e F"f@ﬁﬁ?ﬁ% °
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#1243 2002 & 23R RUE T [PMIGTHT (2 - 2003)
Hioh - T
] 5 il Fig
) [
Phthalates 700.2 1,049.0 424.3
Adipates - 30.3
Aliphatics 94.5 33.6 -
Epoxy 55.8 - 19.8
Trimellitates 43.2 17.6 14.4
Benzoates 43.9 - -
Phoaphoates 28.6 24.4 154
Polymerics 27.0 19.6 12.8
Others 26.3 18.5 1.7
Total 1,019.5 518.7
A L3 JRI AV MR > 2008)
it 2 pid SiH = I [ iES
i AT RIS (SR RS T R SR
W [ A [E3 [E3 % pht

Phthal ates DOP 391 ® O ©) ®) A X X
Adipates DOA 370 A ® ® X X X X
Trimellitates TOTM 546 ®©-~O A A ® ® X Ofx

ﬁ%t @I EOF A E X Z] - DOP (Di(2-ethylhexyl)phthalate (DEHP
Dioctyl Phthalate (DOP)) ~ DOA ( Di(2-ethylhexyl)adipate) ~ TOTM

(Tri(2-ethylhexyl) Trimellitate)
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151 > - P& 5§ ( Phthalate information center ; phthalates
website ;Amato et a., 2001 )
ﬁﬁl?ﬁﬂ’“‘}?ﬂﬁﬁi"E' FIJ%;ET:TZ* 1860 =+ I'] E.‘I’ﬁ'dﬁi ( Castor ail ) 34J<*’J[PE’~‘
CelluloseNltrate(CN) i E I R el > EA kS il )
FEIAE - SRR P IPRTAFTTRLE 1 1930 & (e AR whe) | TR K
(B [ - 75?“}4&’5%%'%%5%‘: PR T ] o % AT
PR SIS St S L DS 3080 AL
LS P O ] (IR S R © VI R
EHF T EPVETE R 'IEIZ{E“?}?FI [1E %IH 90% flLH] 15*3*'\ IR B
o (PVC) @@HH fF '* » @J[ﬂrﬁj PVC Q*Eqﬁifl:lﬂ{ ) cpﬁlrzﬁlﬂ[ o
BEFPR] - 71 HSSFTE rﬁzﬁ ng BRI T
E‘?i"%%‘@ﬁ EEp TR Fff[ £ é;,‘%[fﬁ PVC Bty =T [
G~ B P lg‘%{fﬁﬁﬁ*&fﬁl IR E FZE PVC %:Fﬁ#[ilmglgl . ﬁeﬁfg@[#[b
T
FH p[@gﬁ;@@”;@ T PR #ifﬁ;l/gﬁzg » ﬂﬁﬁiﬁ%&%ﬁh

Cl~C17 > k% PVC FlfJ’E'J;'/,%‘% AP ‘&Eﬁiﬁﬁﬁ%&%ﬁ'l C4 ~ C13 > fhfly{%
[T E PSR R BRI R O iﬁgaﬁwfgiﬁm o BHB —

"E'&E“EW - 7 '] =91 Di(2-ethylhexyl)phthalate ( DEHP » Di-Octyl
Phthalate ( DOP ) ) ~ Di-lsononyl Phthalate ( DINP) ~ Dinonyl Phthalate

(DNP) ~ Di-lsodecyl Phthalate (DIDP) ~ Di-n-butyl phthalate (DBP) -
Dimethylphthalate ( DMP) ~ Butyl Benzyl phthalate ( BBP) - Dicyclohexyl
phthalate (DCHP) ~ Diethyl phthalate ( DEP) ~ Dipentyl phthalate (DPP) -
Dihexyl phthalate( DHxP)- Dipropyl phthalate( DPrP )~ Di-n-octyl phthalate

( DnOP ) - Di-isooctyl Phthalate ( DIOP ) - Di-lsooheptyl Phthalate

(DIHP)~ Di-isobutyl phthalate( DIBP )~ Diisotridecyl phthalate( DTDP) ~
Diheptyl phthalate (DHP) =7 -

P4 SBUA BT 1908 & F Y ) 65 PRl BUL e e el E | AR
= F'IE@Z@F,?}?FTK/D Di(2-ethylhexyl)phthalate ( DEHP ; DOP) ~ Butyl Benzyl
phthalate ( BBP) ~ Di-n-butyl phthalate ( DBP) ~ Dicyclohexyl phthalate

(DCHP) ~ Diethyl phthalate ( DEP) ~ Dipentyl phthalate ( DPP) ~ Dihexyl
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phthalate ( DHxP) ~ Dipropyl phthalate (DPrP) - ™#* 2000 F ff]#¢ Fp I
12 76 {SFPORTRE PR o i T A PR -
%‘;[ﬁ&‘l'f”ﬂJFp.’H%LI%E“”VU[ Jm’“*—‘I PP I E = PR R PR
%1 Dicyclohexyl phthalate (DCHP) ~ Di-n-butyl phthalate ( DBP) ~ Dihexyl
phthalate( DHxP )~ Dipentyl phthalate( DPP )~ Dipropyl phthalate( DPrP) -
I P B R =1 2% £ T 252 i 14 (S ) 20 A E R
ﬁ‘ﬁ@m » 1|1 Di(2-ethylhexyl) phthalate ( DEHP ; DOP) == Di-n-butyl
phthalate ( DBP) = ZEr{ T || JF1 I 198381 el S0 R bR a8 (it
2001 ; [@ » 2002 ; Taiwan EPA) - [Mﬁ%@ =7,2004 ¥R | '¢ ]JF! " 8 7Ei
R TR l&fiﬁ DEP-BBP~DBP-DPrP~ DEHP-~ DCHP~ DPhP‘ DHP;
TS EE | /UF' 6 FE MR F'[PZ{EIF[?}'IQ DMP -~ DEP ~ DPrP ~ DBP ~ DEHP -~
DnOP ; =+ FHE <]J 1 6 FE R F"f‘i{ﬁaﬁ BBP -~ DPrP ~ DnOP -~ DBP -
DEHP - DIDP - 7#%]9%%%@4% —|Fjﬂrmﬁlﬂ%fﬁ&#(Natlonal Institute of
Technology and Evaluation, NITE)[*2 #ﬂ?‘rﬁ AR SN S e LU RS

IR [k € I | DEP- BBP DBP~ DEHP: DHP -
DnOP DIBP ~ DMP ~ DEHA b |2f‘~]9%& Scorecard [*J |%%E?UW$?£§J*ETW?¥
R+ SCBE il (4] | DMP - DEP « BBP - DBP - DEHP » DnOP -
DEHA -

1.5.2 5% = PPRTRIY T HE
1521 [éﬂ[’/ﬁfﬂ ( ﬁé‘?ﬁﬁl » 2002,2003 )

29 i YR B (A 2002 F 2 [~ ST O S A R R
ik LA T o [T [P IS PVC B B ERR RS-
5 U HTIVN b o~ 4 PVC BT DAY S ) )
Di(2-ethylhexyl)phthalate ( DEHP - Dioctyl Phthalate (DOP)) £}~ foi &
Fﬁg o l*.’J[g;zlp Fi ] 2R 70 ﬁ%f' fifi > £ 1|1 DEHP ]’FFFIJ?ﬁEJz?WJ 75-80%:
BRI |2 Rl PRI o [ 2002 5 SRR B | DEHP = fol & 3 iy b5y~
r[ﬁ‘f SSFF S ENRIDYS o [ DEHP I oy E PO s F"&Eﬁiﬁﬁf}ﬂ
#2191 Di-lsononyl Phthalate ( DINP ) -~ Dinonyl Phthalate ( DNP) -
Di-Isodecyl Phthalate ( DIDP) ~ Di-n-butyl phthalate (DBP) = - E‘ﬁfjigi

27



U B 5 PR GI)

T PRSP er T iﬁmmlﬂﬁéﬂfw’mzmaﬁ“
SR S ) Ef‘ﬁmtﬁ‘ Sy 1.5 7 o

F LAZR2 RIS R R R (M2 > 2002)

s e Y e T

2 Ry A e T ) wil]
[ 25 %= Ji& | : DEHP (DOP) - DINP~ DNP -
DIDP - DBP - DOA -~ DINA + TOTM
L 135 = ik i : DEHP (DOP)~ DINP~ DNP -

DIDP ~ DBP ~ DOA - DINA ~ TOTM
NI [P RS © 158 ) 7

v 12 ﬁ * = ’}Jifglﬁ#[ : DEHP (DOP) ~ DOA - ?&%fﬁ
(]
YV 145 x> 7/ : DEHP (DOP)
3¢ Di(2-ethylhexyl)phthalate ( DEHP - Dioctyl Phthalate (DOP)) : |=F E% 15 70 R

FAPR > {7 2 75-80% » m[ﬁﬁ'{ | IR i
¢t [ phthalate F3[s [ |7V R0

DINP ( Di-Isononyl Phthalate) : £ DOP & [t [ i =35 ~ F2 75 [« A< v
FY T 000 IS P .20 SR 1 » S B0 AL b ~ TS e R
L

DHxP (Dihexyl Phthalate ) : ™ [ 85 b B2 -

DNP ( Dinonyl Phthalate )

DIDP ( Di-Isodecyl Phthalate ) : [</fifi 5 f(% - ﬁ SLELE St e n*@kﬁl o R
if -

DBP ( Di-n-Butyl Phthalate) : E'JE?E@%%%E‘FT@EBF?}TE °

DEHA ( Di(2-ethylhexyl)adipate, DOA )

DINA ( Diisononyl Adipate )

TOTM (Tri(2-ethylhexyl) Trimellitate )
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il

F 15T P (% % Rl o (M= » 2003)
SR [ R

2 R e () i)
P 1752y * J'& i} : DEHP (DOP) DINP~ DNP -
DIDP - DBP + DOA -~ DINA - TOTM
b 14§} %2 % : DEHP (DOP)- DINP DNP -

DIDP - DBP - DOA - DINA -+ TOTM
T R 20
A 122§ %= Jii% il : DEHP (DOP) - DOA - 7%
il

15.2.1 [} /ﬁ/ﬁfﬁ/ (Amato et al., 2001 ; Phthalate information
center; Phthalate website )

T 1999 F = jﬁrf (A RS- R T REE > BET
2.3 96 10% % 2 S  FPEATENf85% 1 = i 90%
RLEPFIR TR 6k (PVC) IR i S F s PVC W1
o it 7 3B PVC SR P 1] 55 2 I i j46% 21 27 %
147 27 90 7 3 PYC ] 8 B g 30 % 21y
31 % £ {739 % I'| HEALAZH PVC RITE - I des &l ™ I -
S I VO (8 S 2 75 S 2 T (R P
fﬂﬁ[ » ELf[1I'] DEHP =" DBP L‘| % > 7+ 2003 F Hl[ﬁﬁ'*@ﬁjﬁ%}{ﬁ% 85
PR 71> 2010 # it 140f [ o 3R P IPRE#ET ] DEHP=2 DINP

'gﬁﬁ [’ﬁpvc V] ﬁ@ DEHP [l = JE==5 flHme 1] .1 30
% = *‘FF[ 1 E RS PVC i{ﬁ ﬁﬁ BpumER = F'IEIZQEIF‘TEJ“EJ DEHP -
DINP~ DPhP -~ DIDP - USCosmetlcIngredlmtsrevlew(ClR)JE“ZOOOEF,’3
ffi 'hf%ﬁﬁ H|puth DEP -~ DMP -~ DBP - PVC %ff’?ﬁ HpumA F'IEIZQEIE
}§it| DEHP ~ DINP - BBP -
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153 #% = F'IE’IZ{E[‘;KFTEI@F[‘ Hb;ﬁf e
ﬁPﬁMVﬁéiﬁﬁw@a~%@wﬁﬁawww@ﬁ#ﬁm'hﬁﬁ
R =Rl &) A’,ﬁg&ifﬁﬂﬁﬂ [/% o I') T i J‘lﬁ%ﬁ} @
1.5.3.1 2] 3%

WYPE R Ll D 7 3R E | 20% fifFh 2 2005 H K3 42 %3]
PRk FAETp, 2000 ) > FUATT TR ] (A= B AL ET R (B B
A+ VIO [ P9 NG [ A AR
JF‘E} °o T ﬁfﬁ#[[@:ﬁ‘]f » 1996 = i s ELE] ﬁff#, “ (MAFF) ¢ ,"iJf 15 7E 58
ﬁ%ﬂ%ﬁ%ﬁﬁﬂ%%‘”&?@wﬁﬁ’ﬁﬁﬁﬁ% = PP
WA 10.2 mg/kg > £l BBPE‘:@ 0.25 mg/kg( MAFF, 1996a)- MAFF
T H P G QI ] S L SR P AT R
ST H 1 DBP R IR ST Al E) 8.4 mglkg » 75 iR E
5.8mg/kg F‘,%{E | 4.4mg/kg =~ ; DEHP ﬁﬁ,’ﬂg—'ﬁ' T I’—*ﬁ;‘{tﬂiz £] 25 mg/kg
@?ﬂﬁﬁ% ﬁfﬁh“éj 1imgkg = - FHFFAY & &R e Er OB

0.8mg/person/day ( MAFF, 1995,1996b ) - [ﬂPﬁ ﬂf‘E'ﬁrJ Tﬂif‘gff ‘F B3
R PR  f S T P R P A R
K EH Wﬁé?ﬁ?d}%ﬁ%}}ﬁ@ijﬁﬁ%@ Fﬁ#, ( MAFF, 199%6ab ) » SR I']

Di(2-ethylhexyl)adipate (DEHA ) V[t (Dagaard et a., 2003) =} -

G R S R [ P IPRIRAE ) HEHP& DINP i g2

PRI 2 1 HB T ‘”&f@W'iﬁﬂW%$?%ﬁ?R@
. ’UEI}%“ DEHP ﬂjfg{;ﬁ@ SHJ{I;] FIJWE'E'W &l (17.8mg/Kg/ady )

P20 m%AY ~ &t & (4.9 mg/Kg/ady ) FJ (&3> 2001) o SR @12
1F DEHP R Fe5e Sl o P R 28 (R0 R e = i pd VT S S (9=
He > 2000) ©

1532 H/ =37 (Amato et al., 2001 )

PV C R R R A UL = | TP = S = 1 D e 1 s
(AR 20-30 9% » £ APV o+ B P ”&;ﬁl{&:’ﬂi el
FYF1aF 1 (albumin) Eﬁ,}’,}ﬁ;fl (Lipoprotein) 7 “?F, ° '(sz[—grﬂf R
H124 /][5 > 3] {7 DEHP RN ELE 2.5 mg/L o [N F"E@ﬁﬁ?ﬁﬁﬁ
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AR R S 2] S PR - IS R PR
RS P -

1533 #5057
%*‘F“éﬁu PVC #4f5 » B3 [ (IR [ 1 L] DEHP [~ 5947 » 2
1 = PRSI - PYC STRESE ™ el NI 3 PR
mﬁl R S "FE‘ (Oieet d., 1997 ) - MEHP £ DEHP A3 » 5%
FrPIRRER It (Dodlman etdl., 1990) - it %ﬂ%mﬁq 5
9% % S AESE PVC IR - plp&r;}?m o e
Rt 5 s (Jeekkolaet ., 1999) - LR I/%[b S T
vmkuu M *\Eﬁﬁlﬁ‘%ﬂpfb}% = F'[f‘&f&?}%h# = #JFF—' 3@ s % I,:;E;FEE;TF‘J
BV EERG (I Y | PVC PO RLT SR = FII&F?&JE J%ﬁjﬁ

1534 ﬂ?ﬁ‘zﬁ P i

B I 1 70 BRI 08 AT
PO - (7T S (B S R SRR G S
BURLT BT -

B LT U [ 0 B R 5 5 YU
By A< S [EERH 7 (Jobling et @, 1995) « fi [ 558 53 7F DEHP & it
g1 )7+ 3.5mg/L (ENDS,1999) - E'¢%ﬁ?‘ig§ﬁ" 1998 = fif] F[ FH¥EF 20 %
[TEPRRETS = B 109 {2 forl | [PRUFARE] - 1 1998 & Bl iR

= PIPEEAT DEHP Y% 15 ND-9.4 pg/L (512 %ffit! i) - BBP /% £}
ND-1.0 pg/L (1.2 %fitl s ) ~ DBP % £ ND-1.3 pg/L  (27.0 %fgi!
) [l E DEHP B4 RLaT ﬁ [E 7w H> Nonylphenol 7 {= 25477
(Kobuke, et al., 2000) o A BB PUBUR BRI PRI R DEHP
R E] 03 pg/L ~ ki) 182 pg/kg (US EPA, 2003) «

P SRR 1998 & ERE AT PHEL ( %i@ﬁ F,J‘ﬁ fol
f?ﬁj F[@gﬁ)éﬁ’i“iiﬂfllﬁ‘%~ = F"P&Eﬁl“ f I?ﬁiﬁ’”ﬁﬁ(ﬁ'ﬂ 324 E) DEP~
BBP- DOP- DBP - DEHP’%?{ YA A | fAH DEHP (5.61-90.9g/kg )
DBP (0.17-0.93g/kg) ~ DnOP ( ND-1.04g/kg) ~ BBP ( ND-0.16g/kg) -
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DEP (ND-0.007g/kg) (B » 1998) - [ [ETRE" (2000) HfH i
[T CRITHRE ~ V-~ R7PEE s T (08 RyE =R — F"E‘Z%EIEI’“‘ pff”i
%ﬁfgl%‘ﬁi éﬁfﬁi"éj DEHP - DBP - DCHP ~ BBP ~ DHP » J&H A /] [~
DBP (13.1-37.34 g/kg )~ DEHP( trace-13.9 g/kg ) DCHP( ND-3.17g/kg ) ~
BBP (ND-3.36g/kg) ~ DHP ( ND-trace) (3= » 2000) - I'] F&i= " |9
7#%’?&71‘?] il m % ‘E'ZQE“ [~ i Py B R AR PR
F"&Fl’“ I HiF % » Hhil'] DEHP = DBP R sl - I

n up&fﬂ,“ f SELI ISR N i i* s ‘#JT RIS E
- %ﬁ*ﬁ”m‘*
AP TR P PERATE S A T A
wﬁz%uﬁ,, T34 (23 _g&,i ;wﬁu [/g?l% {/plﬁeyf (] E yg%ri Py | E
ﬁq [ =g %”J?ﬂl@’%’m F“ ’ [}ilf%%% T

1.5.4 % = PR & P 1%

15.4.1 Fp [

gkz‘ﬂfv‘%% =PRSS & Py 1 R R R RsRL - TR
] DEHP e 1982 & BlGL AL RS DEHP S TPl
FEIE > I~ WHO iR 5 (IARC) ,ﬁﬂj;‘%lﬁ Category 2B
Carcinogen ( ij Kt Tﬂ*fﬁrﬁ [%) > ¥ US EPA AIFF 2[4 N Jt
(] ]JF; ] (Phthalates information center ) » £L4* DEHP 7‘+§ﬁ#ﬁ§%’% Fl1
:ﬁrf‘ﬁ RETNET £ Ml 'Jr’?fﬁ'f”wl;'/ PVC EY‘FFE#IEJIJﬁfJ’,"J DINP 2V -DEHP

[i&kﬂiﬁﬁtﬁlﬁﬁ @E& Peroxisome proliferator activated receptor
o (PPARoc) r%ﬁfi V’FI@% ]’“FE' ( Peroxisome) 17 > 3% [éﬁ@ﬁi% (Lee
etal., 1995 ; Peterseta., 1997 ) - * X i =54 ”JEZE% AR E”TFA'
PPARa T Z]] 5% (Palmer eta., 1998) - &f * Kid 51 ?J@“ﬁ [ o
i - o ESEUME 25 Fiié (CSTEE, 1998) 4+ 1998 # ¢l DEHPrJ[gE
EJIJgE,FlE“’E@fFI y PPAROLF%‘PL L e R O DR R

o feb i~ WHO BB R 75 ( |ARC)H[HIE;TEJ%E Jfj] DEHP
F{U’ﬁ@ﬁfﬁ«[ » T 2000 = = E[GGE DEHP T if?’ﬁr;ﬂ*%%”i » R E
~ FEEEET (IARC, 2000a) -
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1.5.4.2 U fiv 5 [+

FOBLI B 5 B0 P IE [ ) R MR PR
Di(2-ethylhexyl)phthalate ( DEHP ; DOP ) ~ Butyl Benzyl phthalate (BBP) -
Di-n-butyl phthalate ( DBP) ~ Dicyclohexyl phthaate ( DCHP) - Diethyl
phthalate ( DEP) ~ Dipentyl phthalate ( DPP) -~ Dihexyl phthalate (DHP) -
Dipropyl phthalate (DPrP) ¥ [ 14 U ]| * 5c{l U fe B 5 S (s
R PIPTATOBUA d e (EF S E R - ) SR T AT
H J%ﬁ?ﬂ%& RS (R

15.4.2.1 e iy

Jobling =~ (1995) EJ]JF"5 S ﬁﬁﬁ?ﬂ N ZEE (In vitro mammalian
estrogen screen) #&Fl butylbenzyl phthalate (BBP) » di-n-butylphthalate
(DBP)#| 2 k35 1% - Butylbenzyl phthalate (Bsp)g;ﬁwwgﬁpqaﬁ
MCF-7 iffaigr % (E-screen) (Soto et a., 1995) - Harris =7 (1997) (Y
FERI TR W‘ﬁﬁ' JP 285 (Yeast-based estrogen screen, YES) #5755 butyl
benzyl phthalate (BBP) - dibutyl phthalate (DBP) - diisobutyl phthalate
(DIBP) - diethyl phthalate (DEP) - diisononyl phthalate (DINP) &&=k
HIEREE e SHIES R S 1x107° % 5x10” (2 <9t~ #- 4L 1 BBP-
DBP == 82 [’l‘}"éjﬁé[ﬁj [EH] o Nishihara =7 (2000) 3! butyl benzyl
phthalate (BBP) ~ Di—n-propyl phthalate (DPrP) - Di-isopropyl phthalate
(DIPP)fji%i,%?:;ﬁﬁiﬁ‘lgk ( Yeast Two-hybrid Assay ) - Legler = (2002 ) 38}l
BBP | ki 1% (ER-CALUX assay) - Hashimoto (2003) 5t !
Dibutyl phthaate (DBP) -~ butylbenzyl phthaate (BBP)
Di(2-ethylhexyl)phthalate ( DEHP ; DOP) % %iﬁr% if[lfk ( E-Screen) -
El-Mubarak and Huisingh (2001) 58 ! leutyl phthalate (DBP) -
Di(2-ethylhexyl)phthalate ( DEHP ; DOP) rlf? T B fl@j{fg{ » U
DEHP ~-i* DBP-BBP ﬁfﬂﬁ‘ﬂ@lﬁii FA R ] =N Vlj\ J‘E‘E‘ NES28%e
FJ?E'E sk LH  (Leuteinizing Hormone) FJ gk (Kawaguchl et a.,
2002) -
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R BEHATHCD)

15422 5ty
Butyl benzyl phthalate (BBP) ﬁtiéi,@riiﬁ[;k ["EE'J%’ﬁﬁﬂﬁU DHT
( Dihydroxy testosterone) [=*| ( Yeast screen) ( Sohoni and Sumpter,
1998) - DEHP & | &' g {4 ffﬁg ) P FIRFE UGB PR » I35
Germ sfMwpudy=d (Amdur et al., 1991 ; Peter et al., 1997) DEHP ﬂ:ﬂ%
Z—fJE&ﬁﬂI@?@[‘*; f“f}‘\?&f (Gray et al., 1999) - DBP = iﬁziy‘ﬁg‘
HIE #ﬁ?@%ﬁ%ﬁ gﬁﬂﬁ“ﬁ%[*z [~ {="] (Mylchreest et al., 1999)
BBPfﬁf@wn' 5T [ (S0 §RERE I (2 1 5 T
74 ) (Nagao et al., 2000) - DEHP - DBP & ﬁuﬁ@yﬁb\f&“ y ;ﬁlﬁﬁiyfg
Elf@7/ ; DEHP -~ BBP~ DINPrﬁl Ry 1A:H]55 [~ (Gray et ., 2000) - DEHP
& BBP #FxEeriEl - fﬁni}&k EI?E&MEFH@@ [ (% (Jobling et al.,
1995 - Gray et a., 1999 ~ Mooreet a., 2001) - Dibutyl phthalate (DBP) T;’jl
= Leydig cell fus! " efiis —‘E*’?E-Iﬁf‘@ﬁ (Mylchreest et al. 2002 ) - BBP
EREF A KDV iF =gl (REE P Monobenzyl phthaate (MBUP) ® FTJ
(Ema et al., 2003) - DINP (737 5" I3l 73 G5 Sertoli call iy
¥a’p (Masutomi et a., 2003 ) - Di-n-amylphthalate (DAP) J}‘W@;ﬁ ifl
1% (Hershberger assay ) ( Yamasaki et al., 2004b ) -
AT MR T PITRIRATY & o 2 B g
[ - @ "E@E‘ﬂ#ﬁ“ﬁ - P MR IR I ST
rT TR 7SR SR EL (BT B I
VR W o T R PRI S PR
i? SRR o % PO S R P R R SRR P - FL
= PIPTRAEATE % EVFE Pk TR (SN A
rr i PR L € T 0 e
?H@I@ﬂ' o PAIHETE VR - ETR 'Jﬁ M %“ﬁ'ﬁf = PP Apase
AP 1% 2T RV T ELELEED S5 % (Yeast-based estrogen screen,
YES) PR 1S REALWRR (MCF-7 > E-screen) £3. - §7p 1 8
* ?’j— M55 PrEY MVLN i%i%’ziﬁf— 53R LD YNRIF FirEs R
& PIATEY A YES ¥ E-Screen TRV (PUWESA A R



L
7
=
=
i

I * R RS T RIS R ) SRR T RO T
MVLNZE ok B 53 ST RS - P ITR [ £ 7 R L%
R0 AR TR o 19 P T YES S E-Screen 4
LS8 = PR [ 05650 58 -

B 7 F@’?‘%’Jﬂ*iﬁ@w' SRR BRI F[#JE Eﬂjfrﬁ‘g,
WEE S FP [~k T Eﬁ iiﬁﬁat“f’ﬁ [;Ffj [NEREY R IR 2 e
m'rr@;*ﬁﬂﬁﬂ T M?Mﬁ?ﬁﬂﬁﬁ‘ﬂf AR

 PRIF~ SRR O e T SR e B SR 2 P - S5 R
ﬁiﬁ?ﬂ%?ﬁﬂ EI}%’QE%' LU e P OUS JE S S SHL RS
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5V ik E R g (el

SV F 4 EREE T (R

21~ 4 EFRTEET [SVEE IR :

=~ IR I OB [ R R P

S RO (in vitro) & PUERYRRE IR L -
22~ hFH” f'EIEIEl :

< R AT P S AR

= PHAPRIEn vitro) 2 Pobaifl  ZOAH = A AR A - E e
Fac fﬁ, Di-n-butyl phthalate -~ Butyl Benzyl phthalate -
Dicyclohexyl phthalate ~ Di(2-ethylhexyl)phthalate ~ Diethyl
phthalate ~ Dipentyl phthalate - Dihexyl phthalate ~ Dipropyl
phthalate = /° 72 ; [ESEIPJﬁfJ‘E'J Di-Octyl Phthalate -~ Di-Isononyl
Phthalate ~ Dinonyl Phthalate - Di-Isodecyl Phthalate = -
P AL PO D (R BRI Pl
Pe s lf”h[’ l@lﬂl Flr gz‘xmﬂ\ EE RN F, method 4425 fi =t o
[ e ﬁ?“ BERIE R 2 Pobnf = R e RS

Flﬂjgﬂf[;ﬁt

il

11y

FERE R QELET (SVEREUEEED 5 B R
AUk MVLN ,*%W\EJP (SRS T AR Seaf Ve ) TR VAR YA
(SOP) » AARYE [ s 7 = b= o i = PRSI 0. =k
PR » 22D S AT PR T (R SRR O fPfJE{J/ﬁg?FIfJ}k’sr’%FE’J
lﬁ TR BTt P AT (AR PR R B ER] - T
B P IPRIRAELY B T O S ST ) R 9t
E}E “J?“'JIEI“JHJ&?EJ erRl o RS AT 2
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9Y= i APREE

91= Hi ATREETE
3.1 Aufk=EREk
1. MVLN #fatk - YR f1 Dr. M. Pons (INSERM U439, France)
2. ‘iﬁﬁ "% (Fetal Bovine Serum > FBS > Gibco BRL » USA)
3. DMEM iﬂ‘rﬁ % Jfk  (Dulbecco’s Modified Eagle Medium
HyQ®DME/High > Hyclone » USA)
Trypsin-EDTA (0.5%-5.3mM > Gibco BRL > USA)
Dimethyl sulfoxide (DMSO - ICN » Germany )
MEM sodium pyruvate solution (100mM > Gibco » USA)
Antibiotic-Antimycotic ( Penicillin/Streptomycin/Amphotericin -
Gibco » USA)
8. HEPES ( 4-(2-hydroxyethyl)-1-1piperazineethanesulfonic acid
HyQ®HEPES > 1M solution »  Hyclone - USA)
9. W& £| (Sodium biscarbonate > Sigma > USA )
10. Dextran ( Sigma > USA )
11. ﬁl‘gﬁﬁ%é (Charcoal, activated - Sigma > USA )
12, Ff1 jw 1%, i | (Cell Culture Lysis Reagent (CCLR, 5X)
Promega > USA )
13. Yﬁﬁh’ 512V (Luciferase assay reagent » Promega » USA )
14055 o0 ¥ % 2 %= jf (QuantiLum®  Recombinant  Luciferase
Standard - Promega > USA )
15. 57} (DDW > Mill-Q >15.0 MQ cm™)
16. “#35= (17B-Estradiol - Sigma > USA)
17. SRB (Sulforhodamine B » Sigma > USA )
18. MTT 3-(4,5-dimethythiazol-2yl)-2,5-diphenyl-tetrazalium-bromide -
Sigma > USA)
19. 42 FE R [ Y= P IR RTRZR A 3.1 B

N o o &

-
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U B 5 PR GI)

* 31 4278 (HIFUTF

B P

EaEy

P
<

A rl}
%

£

P

Ce

Di-n-butyl phthalate
(DBP)

CASNo : 84-74-2
7777 CogH2204
= &l 278.3

PR L I YR

E[[ekfglrga
fik
ié'}%ﬂ,‘: 340°C

"},&HF -35°C
FSES D 2.7x10°

mmHg (25 °C)
P 1.042
TR 0 11.2
mglL () » fi
KRG ~ ¢
B T
W,

73 il (72 g (Log
Kow) : 4.45

AN

_‘
_‘

AN

“FH
_,/l’g*

TCl

T =

Butyl benzyl Phthalate
( BBP)

CASNo : 85-68-7
U1 CigH2004
<" Bl 1 3124
TR P
Wik 370°C
*ngﬂl‘ -40.5°C

FSE  6x107

AN

~
J
<
J=

N

mmHg
(25C)

TCl
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9Y= i APREE

FE 112
TKEE 2.7 mg/L
) p ??T’ﬁ:” -
ﬁﬂ;’? E J%‘?ﬁ
] o
73 [ (e (Log
Kow) : 4.59

CASNo : 84-61-7
<4750 1 CyoH2604
= £ 1 3304

ié'i%ﬁ 1 222-228C

i P 66 C
C Zk3Bx 1 0.093 pa
Dicyclohexyl .
u (1157C) TCl

phthalate (DCHP)
P : 1.383
TRERR - 4 mg/L
(24C) Jr it
ﬁkﬁﬂ I E Jiﬁ%‘ﬁﬁ
] o

53T B (Log
Kow) : 6.2

CASNo : 117-81-7

754" 1 CoaHz04
Di(2-ethylhexyl) .
5= & 1 390.6
phthalate ( DEHP » L .
TJHR 1 e
Di-Octyl Phthalate [ . TCl
ﬁ}%ﬂri 386 C
(DOP)) i 5
*Zq&#,‘ 47 °C

Fga B 1x107

mmHg
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U B 5 PR GI)

(257C)
=i 1 0.986
Wit : 3
ug/L(24°C)
73 il (72 e (Log
Kow) : 7.5

Diethyl phthalate
(DEP)

!

CASNOo : 84-66-2
- C12H1404

J

J7E

M

Wi 298°C

".},&HF -40.5°C

Zk3 B 0.28 Pa
(20C)

F=E1 + 0.986

i 1
g/L(257C) -
1?\11‘"4\%[71 |
%WEWJ

73 il (72 g (Log

Kow) : 2.47

(Célculated

value)

TCl

Dipentyl phthalate
(DPP)

CASNo : 131-18-0
737 7 1 CigH2604
s34 &l 1 306.4
AR S ek
ﬁ}%!‘ 204-206 C
fg»,%,# <-55°C

FE 1,022

TCl
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By = g,[ ﬁ*‘:lé’? Ef'J E':

i?ﬁé@ :
0.3-2.6x10°M
(207C)

55 il e (Log
Kow) : 5.62

CASNo : 84-75-3
727 CooH3004
7= Bl 1 3344
R Lo
Wik 350°C
%%ﬁ -2714°C

Dihexyl phthalate m AT 5x10°
TCl
(DHxP) mmHg

(257)
F=F1 1 1011
it = 0.05

mg/L(257C)
53 el (Log

Kow) : 6.3

CASNo : 113-16-8
77770 1 CigH1804
7+ &l 1 250
) R ey
I Wi s 3175°C
Dipropy! phthalate L
m 56 0,00128 pa| TCl
(DPrP) o
UJ (257C)
g 1078
i?ﬁé@ : 108
ug/L(20°C)
o el (Log
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Kow) : 3.27
(207C)

Di-n-octyl phthalate
(DnOP)

CASNo : 117-84-0

ié'}%ﬂri 390 C

";},&ﬁ -25°C

JksaNis: 1x107
mmHg
(257C)

FEr 10978

2?7’%%@ : 0.005
mg/L (25C)

75 el (757 (Log
Kow) : 5.22

TCl

10

Diisononyl Phthalate
(DINP)

CASNo :
68515-48-0
77750 1 CoeHa204

77BN 1419
A L
ﬁ'}%ﬂri 370C
";},&ﬁ -48 °C

F B 1x107

z
S E

mmHg
(257C)
FEr 097
j?ﬁﬁjé@ 1 <0.001
mg/L
(25C)

Sigmal
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9Y= i APREE

75 el (757 (Log

Kow) : ~

11

Dinonyl Phthalate
(DNP)

CASNo : 84-76-4
7 1 CeHarO4
= &l 418.6

TR

ié'}%#,‘- 413°C

Zh5dEx 1 1 mmHg

(205°C)

FEr 097

53 [ (78 (Log

Kow) :
>2.12

TCl

12

Diisodecyl Phthalate
(DIDP)

CASNo :
26761-40-0
U1 CogHaeOs
TEI 447
L 13&%‘5‘
ié}%ﬁ -48 C
’?},&ﬁ 370 C
FEr 097
i?‘fﬁjﬁ@ : <0.001
mg/L(25C)
1A Er(Log

Kow) : ~

<
J
<
7]

1_ 1

TCl

13

Diheptyl Phthalate
(DHP)

CASNo :
3648-21-3
77 1 CuH3404
= El 1 3625
TR i

TCl
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WIKl: 360 °C

k%% 0.0002 kPa
(20C)

FEi £ 0.99

VR 0 0.01% in
water

73 [ {7 e (Log
Kow) : 7.6

14

Diisobutyl phthalate
(DIBP)

CASNo : 84-69-5
+ C16H2204

1 278

PP SR

ﬁ[}%ﬂﬁ 327°C

’"},%T -37°C

753 0.01 pa
(207C)

f““fjl : 1.039

VRS,
0.001g/100m!
(20C)

75 el (757 (Log
Kow) : 4.11

=
z
S0 E|

TCl

15

Diisooctyl Phthalate
(DIOP)

CASNo :
27554-26-3
+ Co4H304
: 390.6
FA 2 e
ié}%ﬁ 370C
FsxEs: <10pa

-~
75 T
N EL
J El

Sigmal

(20C)




9Y= i APREE

FEr 1 0.99
53T (75 (Log
Kow) : 3-4

16

Dimethyl phthalate
(DMP)

CASNo : 131-11-3
7978 1 CyoH1004
J4TED T 194.2

T 5’13@%&5

iéﬂ%ﬁi 283.7°C

f“},&ﬁ 55C

g

0.00165mmHg
(257C)

f““ffl :1.194

et + 42

g/L(257C)

73 [ {7 e (Log

Kow) :
1.47-2.12

TCl,

>99.0%

17

Diisopropyl Phthalate
(DIPrP)

CAS No : 605-45-8
77774 1 CraH1804
7="E! : 250.29

TR ¢

VA 332

ug/mi(20°C)

75 [ {7 e (Log
Kow) : 2.83

z
—

TCl

18

CASNo :
71888-89-6
JWJ\:J':\‘\ : C22H3404

J

~ &l 1 362.5

Sigmal
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Diisoheptyl Phthalate
(DIHP)

R

ié'l%ﬁi 300 C

FSEs 0 0.01 kPa
(20C)

,F““fj - 0.988

A 17
ng/L(25C)

75 el (757 (Log
Kow) : 7.2

19

Diallyl phthalate
(DAP)

CASNo : 131-17-9

Wi+ 165-167 C
" 10°C
#55%Ex: 310 pa
(150°C)
g 1121
73 [ {7 e (Log
Kow)3.23

TCl

20

Dibutoxyethyl
phthalate
(DBEP)

CASNo : 117-83-9

ié’}%!,‘: 270C
’“},&ﬁ -55°C
F=Er 1 1.06
yA##A  300mg/L

TCl

21

CASNo :
3648-20-2

Sigmal

EA
Tr
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Diundecyl phthalate
(DUDP)

J =
JEN 4747
Eﬁk:ﬁﬁﬂ@%
VIR 523°C
R -9°C
BB 4.97x107
mmHg
(25C)
FEi : 0.953
i?ﬁfﬂ@ 1 4.41x10°
mg/L

K3

99

22

Dimethoxyethyl
phthalate
(DMEP)

CASNo : 117-82-8
7= 1 CuaH1806
= Bl 12823
TR
1k - 340°C
%%ﬁ -45°C
Pl 1171
Zs%Es: 0.01
mmHg

(20C)

TCl,

>96.0%

23

Bis
( 4-methyl-2-pentyl )
phthalate
(BMPP)

yhiE, © 8500mg/L
CASNo : 146-50-9

CHEM
SERV,

24
all
&

98.7%

a7
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24

Diethoxyethyl
phthalate
(DEEP)

CASNo : 605-54-9
"2 CieH206
:J'J@.

Bl © 310
% ;i ey

25

Diphenyl phthalate
(DPhP)

CASNo : 84-62-8
4 70 1 CyoH1404
=&l : 390.6

TR 7476°C

TCl

26

Hexyl-2-ethylhexyl
phthalate (HEHP)

CASNo :
75673-16-4
70 1 CuH3404

CHEM
SERV

27

Di (2-ethylhexyl)
Adipate
(DEHA)

ié'}%ﬂri 417 °C
1‘;},%,# -710°C
ZiS5Ex 2.6 mmHg
(20C)
,F““fj : 0.927
s ;1
mg/ml(28°C)
75 el (757 (Log
Kow) : 8.1

TCl

28

Diisobutyl
adipate (DIBA)

CASNo : 141-04-8
<4750 1 CuaH2604

~" &l 1 258.4

TCl
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TR 12 ]

iéﬂ%ﬁi 278-280 C

"},&HF -20C

F=Fi : 0.9534
(19°C)

29

Di-n-propyl adipate
(DPrA)

CASNo : 106-19-4
"1 CpoH204

S g 12303

LR

IR+ 151°C

F=£i 1 0.979~0.983

TCl

30

Di-n-butyl adipate
(DBA)

CASNo : 105-99-7

TCl

31

Diisopropyl Adipate
(DIPrA)

R

Wik 125~130°C
(10mbar)
e 1 951 kg/m?®
(20C)

TCl

Diisononyl Adipate
(DINA)

i

CASNo :
33703-08-1
70 1 CyeHa204

TCl

33

CASNo : 89-04-3

TCl
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Trioctyl Trimellitate
(TOTM)

"7 CaHsaOp

3 : 546.8

RS Tl

i

3;3%,#: 414°C

F=£1 1 0.987

5 HS 1 0.21 mbar
(2007C)

TAERA ¢ <0.01in

water, by

weight.

Dimethyl Terephthate
(DMTP)

CASNo:
1539-04-4

ZU 1 CyoH1004

£l 1 194.2

AR : g

R

753
R

753

TCl

Dimethyl
35
Isophthalate (DMIP)

CASNo : 744-45-6
7377 1 CroH1004
J=El 1 194.2
AR g
ié'}%ﬂri >280 C
R 141124 °C

N

TCl

Monobenzyl Phthalate
36
(MBP)

CASNo :
2528-16-7

TCl,

>98.0%

Monomethyl
37
Terephthate (MMTP)

1679-64-7

7747 1 CoHgOy

TCl,

>97.0%
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75— El :180.2
’?},&HF 239°C
AR 1

CASNo :

Mono-n-hexyl 24539-57-9
phthalate H 77370 1 CyH1g04 | TCI

(MHxP) s34 &1 1 250.3

Mono-2-ethylhexy! | w209 | TO,

phthalate H sy CigH2o0, | e

(MEHP) 77 E! 1 278.3 >90.0%

Diisodecyl Adipate MNTW 77777 1 CaeH3004
TCl

(DIDA) b 1 El 1 426.7

R T

Heptylnonyl Adipate s34 & 369
EVAVAVIVAN . ' TCl
(HNA) Stk =

N

. . \/\/\/\ Y . fm A Y
Adiponitrile (APN) \ Y ﬁg}{k. :“l*ﬁ?ﬁl@ TCl
Tk
Wi 295°C

ﬁ_}.&ﬁ 1°C
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55 B 0.3 pa
(257C)
F=F1 10,97
73 el (i Ev(Log
Kow) : 0.92

52
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3.2 BFr
%E'ﬁ%ﬂ‘ﬁ%ﬁ% (75 cm2 Tissue culture flask » Nunc » USA )
iﬂ‘ﬁ%ﬂ" (Tissue culturedish > Nunc » USA)
15ml Fﬁ‘gugﬂf (Centrifuge tube > Nunc » USA)
50 ml Jﬁfét”FTf (Centrifuge tube > Nunc » USA)
24-well iﬂ‘ﬁ%ﬁ% (Tissue culture plate » Nunc » USA )
96-well iﬁ%ﬂ% (Tissue culture plate » [ 11773755 » Nunc » USA)
96-well iﬂ‘ﬁ%ﬁ% (Tissue culture plate » 3% » Nunc » USA )
Millex-LG 1= % 3 Viiat! (syringe driven filter unit - 0.20 pm >
Millipore » USA)

9. YVEFUENRGE (Pressure filtration unit - 0.20 pm > Sartorius

© N o ok~ 0D

Germany)
10. %E'ﬁﬁl[’%‘:}ﬁ? (Cryogenicvia > 2ml > Corning > USA)
11, MaE g (Hemocytometer » Neubauer - Germany )

3.3 &eS
Wk i #7E; (Berthold - Germany)
1ﬁ@%§’§°% ( BR4i, Jouan, Germany )
[ Bifgd# (TS100, Nikon, Japan )
AL (Lian-Shen, Taiwan)
CO, iﬂ‘fﬁéﬁ? ( Heraeus, Germany )
ﬁq’éﬁ@&’[é (LS-2D, Rexal, Taiwan)
%’l’ﬁiﬁﬁ@?ﬁg (Sanyo > Japan )
ﬁﬁﬂ?ﬁﬁj ( Cole-Parmer » USA )
?ﬁfﬁﬂlﬁ% ( DIU-3, Scienpak » Taiwan)
10. yf&fiz 4] (GT35, Air Liquide, France)
11. =T (AG204, Mettler Toledo, Switzerland )
12. pH 5§} (pH system 1001, Sentron, Netherlands)
13. sk w55 M7 (Opsys MR, ThermoL absystems, UK)

© © N o gk~ W DR
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34K Pk ARE IR
1. }{ﬁﬁﬁjﬁu f:% QuantiLum® Recombinant Luciferase Standard I'] 1 X
CCLR (Cell Culture Lysis Reagent)###a5 1 [lE% 4$J7L [Ea=4]
i
2. 52V 25 phiEl * 96-well FRERER £ A TR T ATEVR] S0
pl e
3. 4r Hﬁ%’ 53 P B Luminometer | - E {ﬁﬁu fifi Relative light units
(RLUs) -
4.1} RLUS SAEEf » SRR AP0 (el - [Pt 9 [y Pt e
i e
5. A B
@ US EPA Method 4425 +1%
US EPA Method 4425 RLF|%| * iafifafg 101L (Human
CY P1A1gene promoter-luciferase reporter gene ~1§giizs 7 ~ K-
WAtk HepG2) 7 Reporter gene assays (PA50HRGS) i+
&= Dioxin-like substances [ iifg -
[~BCUS EPA Method 4425 )3 : H‘}ﬁ‘ﬁ?ﬁ% (TG A
(TR} EAFSS VI A IR £, (Limit of Detection (LOD)
=10 times background ) -

@ DR-CALUX® ( Dioxin receptor mediated CALUX® bioassay ) 1

(BD, www.biodetectionsystems.com) :

DR-CALUX® fLDioxin fi% 255471 » HAIE sV affpl
NN = Ejivg“ré,;?EIqwﬁﬁhLucifaa%ElfjiﬁigL[ﬂ ’ Ef,’"éj Dioxing®
Dioxin-like [~ 2 P17 ¥ 3 ™~ » == AhR & & ‘EE} (Aromatic
hydrocarbon Receptor)si: ﬁ E 3 EJI— [+ Luciferasel R
% % V£ 9% e I [ Dioxin g Dioin-like [~ 5 T -
(Koppen et al., 2001; Hurst, et al., 2004)

[AMEDR-CALUX® 3% + (IRHIISL (Limit of detection) £L
RS AT IR T ST I - 1 P



9Y= i APREE

= AR Pk e B 1 K PSR IR £
[T (Limit of Detection » LOD) « §R%4F Iﬁfﬁ#,@%ﬁ?ﬂ% fi
D (YR Pk A TR 1 PR IS 1
EAIEL (Limit of Quantitation > LOQ) °

J‘}fﬁ‘q?{%ﬁ%ﬁ?fﬂ’ SRAFHEIHII] US EPA Method 4425
A A R R A

3.5 Pk RIS AP RGN R i 48
B SR R
kzﬁﬂ“vﬁﬁmaﬁ MVLN A @B 3.1 - MVLN &k o
?ﬂ iR THBES T PIAARIRNG 3.2 > SRR
L;l';F[ %*Elqwﬁz MVLN I/“Eiqw{ﬂ‘fﬁ
K7 5x10° * KIS MVLN 7 14o] | DMEM-10 % FBS £ L BT
37°C ~ 5% CO, X [F i 67 -

S SIA YRR MVLN apeR s

@I’} 0.05 %Trypsin-0.53 mM EDTA 3@&5}35(#@@@11‘ | DMEM-10
% FBS i Zifki ™ ApjuFs = 50ml g i
@t (FES 12000 rpm > 10 min » 4°C) '] DMEM-10 % FBS
B fear i -

O | MwFH R (Hemocytometer) FfEE &+ Vaf akl -

@ 5x10° ~ KT MVLN if1jw] | DMEM-10 % FBS FREE
#37°C~ 5% COp fiEfF M g 17 -

® DMEM- 10 % FBS B #ifk /411l DMEM-10 % CD-FBS

( Charcoal-Dextran treated-FBS ) iﬂﬁ%{ﬁz °
OHiFE 6~ (2~ Rk %) & Log BT (Y[ 3.3) -

3. A s

@' 0.05%Trypsin-0.53 mM EDTA i?\\"ﬁzﬁﬁ]?ﬁ‘ﬁﬁﬂ DMEM-10 %
CD- FBS%%?&%E‘R A eFz = 50ml FE e Ff
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U B 5 PR GI)

@FZw (FELy 2000 rpm:- 10 min’4°C)[%’2}{€J’ DMEM-10 % CD-FBS
S E[k[ 1 716% DMEM-5 % CD-FBS H #ifk » 3l fitar e -

O PG AT B 22 VAPl - FPRAEIRA7EnT 96 i
B (Frengmras) Vs (10,000well) » 4% 37°C~ 5 % CO;
R B S

4. [“HPIET G

© 3% (17B-estradiol » E2) I'} DMSO ELIAT I ffy fff e
(10mM ) > FEZFALD 0.2 pnm sEiRCPOE TR = R H -

@ I'J 2% DMSO KLy (Pt VA -

® ﬁq"}%@éﬁ@%@ V53 | i% DMEM-5 % CD-FBS i
Teplr> I #H ﬁ ﬁ@%@ “El kY ik (DMSO HANRE T
il 0.5% E%%jiﬁt%;'/?f’g?fﬁmﬁ@ EDK

@ A, %ﬁfﬁfﬁﬂ%ﬁi&wwﬁﬁ ﬁféi%@ i%i%’zi;'/iﬂ‘fﬁéirﬁ B
% (1nM) E@I*ﬂ’fﬁﬂ%’é’ (Positive control ) 0.5 % DMSO £ g1
P_Lﬁjﬂn“_' ( Negative control ) -

® #~37°C~ 5 % CO, ffF ™+ iﬂﬁ% 1-2% 3= Eﬁ%ﬂE‘ﬁﬁiﬁﬁzﬁﬁ?
R L 200 3R VHPATERFRAGH -

5. HpA PRk SN AR5 47
ORleR i il o
@ I'] 100 ul PBS ( Phosphate Buffer Saline) &7« -
® gt 25ul1X CCLRJ‘H?\;’EJ%“\E“W °
@ f * 80 °C il -
© [P A A A TSk ST 50l S TR
BRI Ik i (RLUS) «

6. Yrisziizy

O TWIFE [Pl ek 3ﬁ T AR SE e 3ﬁ 1% REE %
( Relative Estrogenic Effect %) ﬁ‘/ﬁl‘ﬁﬂ;@{a&?ﬁ [~ RTA %
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EE R

(Relative Transactivation Activity %)%= :

REE%ry RTA %= Bl RLUS— P RLUS - 100 96
I%fzt’ﬁjﬂﬁ“é' RLUs— Flﬂﬁﬂﬁ RLUs

YIS EEQ ( Estrogen Equivalent Concentration )

P28 IR ¥ REE % [y RTA %l"’:ﬁ%)' A RS -8 ?F[
‘l?ﬁTJI,\ ( Concentration-Response Relationship ) q\%)' ] M}-{jiéi’%" v
%8 (Log Conc) %} REE % 39 RTA % [ Probit {H45 fif ["Eﬁ%ﬁ'ﬁ‘
AR YE TR, > SRR [l 55 v 1 B A FJH;ELET@\ZEU?F%?FE#IJ/
EEQ -

® A%
US EPA Method 4425 3% :
BB (AR I T R ATV PSR R R
(Limit of Detection (LOD) = 10 times background ) -
DR-CALUX® ( Dioxin receptor mediated CALUX® bioassay ) +
E
fﬁiﬁﬂﬁy[ﬁ (Limit of detection) fLAJHEE= 752 F Iﬁi’f# i El
T ISE AR - TR e Y = TR
e e N SEURT A O U SR ;,g»% 7, (ETE A L ( Limit of
detection » LOD ) = i | VR GHIRYE 1L i e
S A YE AL T RS R R E B L (Limit of
quantitation » LOQ)  I'] Fy ¥ 41k BrifR ]
J‘Jfﬁﬁﬁﬂ?%rﬁ%ﬁ’ ’2#7[: SHEHIT] US EPA Method 4425

R D A R B A
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[ 3L MVLN APHTIFERE (5% 2 100X)
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9Y= i APREE

MVLN w232 % 6 = (DMEM-10 % FBS)

(37°C ~ 5% CO,)

A 4

A 4

MVLN w52 32 % 1 %
(DMEM-10 % FBS)
(37°C ~ 5% CO,)

MVLN ’m?& 32 %
(DMEM-10 % FBS)
(37°C~5%COy)

A 4

MVLN (m? ¥ % 6 = (DMEM-10 % CD-FBS)

(37°C ~ 5% CO;)

A

mre ke (1104 wmre /34 1 4 2 %)

(DMEM-5 % CD-FBS)

\ 4

"1 DMEM-5 % CD-FBS i it § 4 J -8 1 i 4
(# F DMSO0.5% % § f7#1% 5 & B 1nM E2 & & #74] )

A

CEPTRERT 22

\ 4

4 k%% (Luciferase) » 17

B 3.2 MVLN 883 i f,%‘f— femsRs s A A
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MVIN% =il

Bl 33 MVLN 51 & sy

3.6 ﬁ%‘i’ﬁ?‘?’]&iﬁ%ﬁgél E%%‘,‘Fﬁ i
¢§f§}?ﬂﬂ%iﬁ?‘?’] DMSO - Methylene chloride ( MeCl ) -~ Hexane
(Hx )~ Methanol (MeOH ) ~ Isooctane ( Isot ) =* Acetone( Act ) f MVLN
A e U ap e {4 HEEg
1 35 L2 3WE : ~ JiFatwhk MVLN J/%E"iﬁliﬂ‘ﬁé .
Frasae il g iEn ] 96-well iﬁ%ﬂﬁ(ﬁ%ﬁﬂ )V 96-well
B CEren &M 9 - HER AR -
2. Viiklee
@ }{ij’ DM SO~ Methylene chloridel MeCl )~ Hexang( Hx )~ M ethanol
(MeOH) - Isooctane ( Isot) == Acetone (Act) I'J# [ 0.2um
TR (Millex-LG ¥ $HETRGT ) ST =) -
@ 73 HUJJLIAS‘,"*JEU?’#*%JZ—* DMEM-5 % CD-FBS iﬁ%if&p[ RN r“j &
LS VD i -
©) ,H[%%Eiﬁﬁiiﬂ‘fﬁéifﬁ%‘}ii&@fw@éﬁ ﬁ%i}%@ iﬁ?ﬂ;'/ bk -
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9Y= i APREE

@ ¥+ 37°C ~ 5% CO, fi&{F ™+ iﬂ‘fﬁ% 27 e
3. A )T (SRB A 1) £7)
A MEgrERT] (Sulforhodamine B ~ SRB) ZéA L3+
(SRB ﬁ%‘?iﬁE'ﬁﬁ’EflmﬁﬁP 1 )e MVLN ?EEIMI’TI%’%E'?E’ ’ iﬁ
AV R ST F LRI 58T T TCA el
F,J“EjiﬁaﬁE"iﬁJﬁ?ﬂz’Lm% » FIAE SRBUK e 1700w i > Bl I RL
AR
SRB sfad {43 fgp™
© [ B R -
@ i}ﬁ"{l 100 ul 10 % TCA (Trichloroacetic acid ) %] » 4° C ?f"ﬁ
?F[[ 60 75 & -
® [ 10% TCA | » I |-y pe = [pl e i -
@ it 50ul 04% (w/v) SRB . 1% Eﬁ[@"ﬁ?«;’?ﬁz%{“ﬁ'l °
® I''1% ﬁﬁf’ﬁ?ﬁ?ﬁffziﬁt IR ESEN A
© i1 10 mM Tris  (pH=10.5) {100 pl 5! i b
Fri: (Opsys MR, Thermo Labsystems, UK) J[<t: 560 nm [i&
L R 1
4. Byfl oyt

10 T iﬁ S 0= g»ygug?&gﬁfﬁjgfj O.D. (560 nm) x100 %
T ﬁg?ﬁjpa O.D. (560 nm)
5. Bt
E1HIRES 4
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R BEHATHCD)

37 W R R R

FEF RSV R E) 4278 (rﬁlﬁiﬂ?} 3378) Y[k 3L H o
O (2 1 R 3.5 AT 3.20 F URLT SR 1 [ <
FAf i PEIESAY L R R 3T 1L SRB AR 45T T W]
367 -

ui

V2R MTT AU (55 4« SRR

1. fjE 3587l 1.2. 34 " 5 i @Pk MVLN ;‘/,%E"iﬁliﬁ
= PrEEA e R ERRT 96-well HaEd GEM) Vi
96-well 1 ## CEren &M 9 - EER AR -

2. ApME P AT (MTT APV, 14554 )

MTT &' Ja & £ 57 Fr AL I']  3-(4,5-dimethythiazol
-2yl)-2,5-diphenyl-tetrazalium- bromide (MTT) &5 [ 1385 >
A MTT ST R A 77 £ 1 0 P = (dehydrogenase) £
fry et formazan Fif ! > ?F;i (= A7 MVLN A
Japrd % -

@ ﬁjé?m?ﬁﬂj i > e 3’“[‘]%%‘2[& s =N 50 pl MTT
(2mg/ml in DMEM-5 % CD-FBS) ff’\,(ﬁz °

® ﬁﬁ’iﬁ%ﬁ%ﬁgfﬁ? 37C, 5% Coziffﬁé?ﬁﬂ liﬂ‘fﬁ% 3] -

©) p&%jiﬁ%jﬁz > AEE ST 100 pl DMSO [ 10 53
g H?ﬁ‘ﬁﬂﬁfg 4 1Y formazan HKEEFF[#[ o

@ ffi¥] ELISA reader T’?ﬁiﬂ‘fﬁ%ﬁ%[’ﬁli'“@%ﬁ'lﬁfﬁﬁﬂ l'ﬁi?‘f
e o TOH RS Bl o) Pk (Opsys MR, Thermo
Labsystems, UK) 7 560 nm 4= G2V 7 —ppk-k fifi
J‘HE[J”'JE?\EWE”%‘?FTZ?? °

3. Heffioitr

AT I R %= Y fLEY O.D. (560 nm) x 100 %
0.5% DMSO [ 0.D. (560 nm)
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5V PP

4. ErHEr
EIHILTL 4
5. Z T
Lo F"ﬂﬁfﬂm s 35 B 1] Student’s t-test 2% = g
"(p<005); " (p<0.01) -

3.8 f“‘}if%'JF'EEL“’%T'“%i%??ﬁF IFCEE ke = (BRI ff
E= = = rFf up [ PoFE Jb#ﬁs:ffﬁi gk FJ T
B o riF'J?Q,*%iﬁr—:’ﬂ*lﬁ[ %FA FLEE ﬂajy ki P T BBP -
BMPP - DEEP ~ HEHP » MBP =7 » £ 5 &% BBP ~ BMPP - DEEPK/
HEHP P78 53 [l 15 407 Jb#ﬁ'f&”ﬁﬁﬁﬂ T (R o 0
WS f IR 3.5 AT 3.2 | UL ST - gl@%‘rﬁ
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By [ ﬁ[ ﬁ:%\lglﬂrﬁ[]”

NP RERERS
4.1 1A TR AR AL
MVLN FfUafhlis » K15 MaE Iy MCF-7 3 afk  BLPE 1 a8
Hj# sk (Luciferase) [IOAZHEL - gl’,‘ﬂ:@%'ziﬁ?}fa:@%’zi [~ S PIET
EX rﬁ"f‘é‘”f@;@ﬁr% J?Eﬁﬁﬁ 30 =[5 Estrogen Responsive Element
(ERE) > I'J i % ™ W b sk *'/ﬁi[ﬂi?f‘ o NIRRT &
AL ﬂﬁfﬁa aE (QJ{IZ;F[ LEW Py j%qéc jﬁ[é& ° %ﬁﬁjﬁ"ﬁ 4 -I/‘{ﬁ%
E‘f% %I 55 ﬁlﬁdﬁui [—H[FL‘J,‘_F Fﬁ[ '*'V%EFT I—%«/@ﬂ 153 ﬁﬁf—:t )FE{H:E”
! JFgFH A TITRD B S (US EPA Method 4425 WAL
35&!‘3&7’? HIES 2 pg=e 1P > 0.9>° DA VA AR HL S
% VA TR R
R R PEAZ A [ ( Recombinant Luciferaser QuantiLum® )
HifEvE [%ﬁ#ﬁ/b}{j E-coli- B £ 175 £ A ok AL N TT
il (Plasmid) 32]' |35k & Vil sk (61kDa) - L%f?ﬁ&ﬁ [IH1F]1X
CCLR 7 ﬁ&da@ .ﬁ‘,"Hﬁ%EﬁHﬁ?EH%WJﬁVr’? > FUARYE IR
AL FFE o R e T L) A y=2050.3x — 423.28 > A 7 (1)
H0.9972> [N EEL;[IEIU%&L[‘%]%I% 7(0.098 ~ 25 pg/ml ) kEH RSD % i
[# 2.95 ~ 21.68 % - (& US EPA Method 4425 &) | J/l ﬁjm’:“% BE R
ffé“krhj TR 0 H 1»%45&5&4&”@“ L 17209 - —/¢ ke aﬁ\@ﬁ‘ﬁfﬂlﬂg\f
(r?) 3% 0.9972 > Edl%lﬁxjﬁiw%lj\
ELBs R, » AR AR 1) 1 X CCLR = Al = R (il
G RN T AR 3 A /%ﬁ{“‘ﬁlhé'ﬁi RLUs ffijiE 4.2 4.1
R, qal 4.2 73 [} P AR T P y=2274.6x — 1.6944 ﬁ'ﬁw,@r
(r*)i 0.9985> [NIFit (K% 7 LU 77 (0.01 ~ 0.16 pg/ml )
&% RSD % #3# 1.40 ~ 14.43 % - §) [ﬂﬂ:'mﬂ?% 5% 0 > fRF={A
DR-CALUX® ( Dioxin receptor mediated CALUX® bioassay ) 1 £ 3 7f
H ERRIRGIL SR US EPA Method 4425 3 » Fi* (LS 0.01 pg/m
(at least 10 times background ) - {#~ US EPA Method 4425 I/ {1 KR
ARYELL 2 pg - A HRR D L PR (ETRIRIELES 0.01 pg/ml (2.5 % 10 pg -
25 pl/well) » & 55 [F US EPA Method 4425 fE1 o



U B 5 PR GI)

RLUs

4 ik A (0.098-25 poimi) 38 o 5t

60000

50000 F

40000 r

30000 r

20000

10000 |

y=2059.3x - 423.28
R =0.9972

0.000

5.000 10.000 15.000 20.000 25.000

pg/m

30.000

IR 4. 1A PR iR R AR AU

# %54 1k A (0.01~0.16 pyml) 2

y = 2274,6x - 1,694
R’ =0.9985

0.02 0.04 0.06 0.08 0.1 0.12 0.14
pgml

0.16

0.18

IR 4.2 357 A Pk iR AR TR S
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By [ ﬁ[ ﬁ:%\lglﬂrﬁ[]”

F 41 HEARRNPAFERIITAR  (n=3)

, Blank
=1
Cpgiml) 0.08 0.04 0.02 0.01 0.005 (1
m
g XCCLR)
RLUs 359+5 187+4 86+5 48+7 16+2 0 0

RSD %  1.40 2.22 6.15 1443 1250 — —
— [N RLUs £% O’?ﬁ“ F R RSD % -

2 M R T LB TRT ff
[l b=
R Mk (B2) MV RS MVLN S8k Spas o J - 14
W PR L frﬂ«%ﬁ[ﬁ«*sm LT R lﬁ[
HIR =T R g - ﬁ' E2 1/J24%(0.0001 ~100 nM > n=6)3f& + 1/
(1 W [;@[quﬂ i -ﬁPL?F* E’liﬁéﬁ%ﬂijﬂﬁ%ﬂ 4.3 Fra > kN 53 MVLN
1E|q:u@_ Jh e [;@F T B2 PO iy FF] > SRR 59 1 nM =
%ﬁ&ﬁr@o =9~ MVLN AVl et B2 7 1k @ Bl e
BT 3T o ’9[ | MmN FE 1nM (rﬂﬁkﬂ“” £ 100 % - K E2 11
% (0.0001 ~100 NM > n=6) %A% %= (1 nM E2)iF /1% (Relative Estrogen
Efficacy % » REE %) (= (j 44) > B2 RG] 1~ 2 3 HEGE
Moy A - A1 5 MF‘ [ 1< (Pattern) - ET AR liGEUS B Sigmoidal
curve - 1 ¥EEE (Accuracy) o A k&I 1nM E2 Fi L jfiﬁ‘[]“”“fﬁ“*éh e
At 1nM E2 V3 £ 8.15 (33— ) ~ 6.87 (31 ) ~ 861 (31 ) -
f/ .ﬁg i F [ US EPA Method 4425 Gl | D-fEflac < Fr - tAa
> B RSD % fEYERL <20% 0 4 HiRE T jﬁ?ﬁ%iﬁﬂ?ﬁﬁ%‘ﬁﬁ%é 1nM E2
ﬂﬂm*ﬁ;ﬁ SRR S P VEERD 1 M E2 ;chrﬂj“”gu RSD %%
£1,10.09 (F7~ )~ 7.52 (J12 )~ 11.38(31= =) » S PUETT ikl US EPA
Method 4425 '/FF# ATARE o
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AR RS A PHGD)

20000
@ Day 1
18000 - |H Day 2
O Day 3
16000
14000
12000
%
é 10000
8000
6000 [
4000
2000
o . . . . L
Cul 0.0001 0.001 0.01 0.1 1 10 100
Conc (M)

A1 4.3 MVLN 51500 T RS BLB T B 1y % 2 e plissd

140
—<—Day 1
RIS o T /l’ﬂ
o L Day 3 - 1
80 [ ~ T

REE %
3

0.0001 0.001 0.01 0.1 1 10 100
Conc (nM)

i 4.4 MVLN 785 [RS8 = B APt i g

allEetE
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I A

FRERIE E o A 42 S5 MVLN V9l Bk 1423
SR 1V RSD 96 B IR I T 3~6 7V RSD
s T 0.18 ~ 15.23 9% » JLI* % o153 47~ il RSD 90k 7 il £ 25
% > NIRRT i MVLN :%i%’ziﬁﬁ JAEHISESS kL
HEREI IR DL 3 -

. 4.2~ MVLN “&grsh B f, EJJ — TSRS AT [ R IR R
B (RSD%) -

Day 1 Day 2 Day 3
Replicates
RSD % (0.0001 ~100 nM )
3 3.83~12.53 2.19~14.93 5.34 ~ 13.46
4 5.46 ~ 11.79 3.94~13.20 5.60 ~ 12.20
5 2.47 ~8.69 0.18 ~12.53 0.25~11.05
6 9.55~15.23 5.16 ~ 11.89 6.56 ~ 11.16

AR R MVLN 285k i 1 )~ I ST )
¥ US EPA Method 4425 % DR-CALUX ® 35 =3 I A sy »
AR 4.3 T o SERSETH MVLN G b s 122~ 3 5
TR DR A B B8 (LOD LOQ) ') 3T 2 SN i
FIHET3 = » iy~ -

FHTEIf 4.3-4.4 FEHSEH MVLN A1 gL Ebe B2 VI8 i i
BRI ST i S AT SR (1 M E2)IE T (REE %) (S
[ B2 Hl a3 BRI SRR IR e B LA
A TR R MVLN Sk S 5 £ - I AT VAt
BB I T S0 2 < -
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U B 5 PR GI)

F 4.3~ MVLN G5k i 1 ff — 1S5 AR (Rl AL
TR

Method Sengitivity Day 1 Day 2 Day 3
Method 4425 LOD 1.59 pM 0.29 pM 2.54 pM
DR-CALUX® LOD 2.83 pM 0.23pM 0.65 pM
DR-CALUX® LOQ 49.68 pM 11.20 pM 31.98 pM

4.3 ST YRR

EX <P T’?%TE' J?EI@BJ%%.”——:)%‘;FH{I@%\]EU y — Jﬂ%fg?ﬂ ’:Ei?*’ﬁ?i?’(ﬁ"] MEE 4P
JipT W?ﬁ%?f?ﬁ“}ﬁ'ﬁﬁ [*E‘IJ’*A sy AR /ﬁ“ﬁfﬁ(ﬁ'ﬂﬁ M ?gﬁ“J
AP, 14 p }ﬁlﬂ?gﬁ‘*ﬂﬁﬁ i&@A_ - i;f%h“?“?f@b R
2 ["HHFEEE" US EPA Method 4425 — £:5 DM SO ~ Methylene chloride

(MECL ) » Hexane (HX ) ~ Methanol (MEOH ) ~ Isooctane (1SOT ) ==

Acetone (ACT) - 27@%%@&@‘ ;141" SRB ( Sulforhodamine B) 7t :E
7 MVLN st ﬁwﬁ”ﬁ [ A e A VIR 5 e 4N
Yl 4.5 5 o (A US EPA Method 4425 [V 5fVw, [iff‘ﬂ#“ElﬁwwH}j
[i* (47 20% > g 4.5 7255 1 MVLN 3 “Elqupg {4 80 %, /3%
T T H[5E HX 0.5% ~ DMSO 2% ~ ACT 8% - MEOH 8 % ~ MECL
>8% - 1SOT >8%- Pdﬁiﬁi fgjigﬁﬂj;f MVLN I 3f Ve (%A PR
HX >DMSO>ACT ~ MEOH >MECL ~ ISOT -

US EPA Method 4425 fpﬁ’dg\ﬁj ﬁfgl eIy FJ S 1% o ] Jiﬁ%ﬁﬁgﬁ}%
1% (Cell viability <20%) - 4 5525 MVLN sfHa¥f HX 84807 > 7+ 0.5 %
Eﬁ%ﬂElﬁﬁlﬁ'iﬁ}Wﬂ |7 % 63.8 % > =" US EPA Method 4425 #3411 &' | £
e 196% 117 B T\Weglqa@ﬁﬁmgﬂvw %7 [l - DMSO £ “E'ﬁwﬁu@
H#] > FLAT DMSO £ty I*?M‘“‘JF ;%Eﬁa FY [ S PIRTA T R W 2 ﬁrtﬁgl s BT
SEVIR ERREAA 3 = Y T A o f[ DMSO &% ,jalf ﬂf"{?ﬂcffif f[ﬂiﬁgﬁ
W - 84 S A |pY DMSO F”ﬁﬁﬁﬂ’fﬁﬂ"& 0.5 %%V » En@;\l 4.5 5k
DMSO #iﬁ%@jﬁj\ﬁiga&%ﬁ% AUSFEE [ (MVLN e 0.5 %
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I A

DMSO *+ U/ETElﬁﬁlﬁ‘?ﬁﬂﬁ £5 107.2 %+ 9.3 %) > JRI') P EU%&&E’M =1
HX E@??ﬁﬂ - DMSO E@ﬁﬁfj’g'ﬂ/% Y153 ﬁﬁﬁ?ﬁ'iﬁﬁ?’] A FhE AT Y
DM SO &% fiLii |- US EPA Method 4425 3l B[ 7 1% A2

140
——DMSO —®—ISOT
120 HX ACT
—*—MEOH ——MECL

100 r

—1

Cell viability (%)
_|

: | |

0 1 2 3 4 5 6 7 8 9
Content (%)

Al 45MVLN %E“iﬁlij‘éﬁsﬁ?"‘[\ [FIJ:Z?T???'J;E;?[ = f%"zj/;ﬁE"iEJ’édﬁi«k (SRB Jit7
7)

PR MVLN o IS s R Pk e st
ASIERAR R WSR-S
BB BT 0 iR
SR 42 708 (G A R 3BTV S A A
SHILID 4.6~ 447 1. « 3Pk EERGI T+ ST SRB (R
W) 2 MTT R i bl 42 70 (RIi0R o f - SRB Af
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R BEHATHCD)

Jad) (455 H3ERL] (Sulforhodamine B ~ SRB) %ﬁ?i_ﬁiﬁ"l?'ﬁwy\“w
(SRB 'F?E”?FT?E'?%TE I’W?F (4 <1) > MVLN £} E'HIT[*“EW ’ iﬁ?E'ﬁwTﬁ
Eﬁﬁl’ﬁ%@ﬁ ’ T““E"iwfﬁiﬁiﬁﬁﬁ ﬁ’ﬂ?l, ] TCA Eﬁ’?‘*ﬂﬂ“;ﬁﬂf pLE i{ﬁE‘ﬁw
(REGIE  FAS SRB Hedh &+ R ORI . MTT 21
# I 55 P RL 1] 3-(4,5-dimethythiazol-2yl)-2,5-diphenyl-tetrazalium-
bromide (MTT) 3 /=i a B4 <138 > S MTT A e H%‘Eﬂﬁr’*

V5 & % 2 (dehydrogenase) 4 i =<1 formazan ; %FEF[ gl ’ﬁﬁlp‘dﬁ%E‘
g -

SRB 5 177 i =1 LS s Ok (National Cancer Institute)
ool SeP e E 1 ik > (AMERVRY S MTT =2 SRB ik i af!
ey A E AR TR s R RsGR Y - F I SRB ufr’?“fﬂi”"_?lﬁf
TER FA e P44 - (Rubinstein et al., 1990; Skehan et a., 1990; Perez
et a., 1993; Fricker et al., 1996 ) -

FEFE ] 42 AT (R A 1 > R A G 0.1~10000
nM > E'Iﬁ%\‘ 4.6 ~ 4.47 T ARG THAEAE FlI=42 ?glifﬁ (] PR )2 EJF}r
BT VAP 1 (BT Method 4425 SRR AP E 1] B (5955 80
% o BRI (TSP R (e 4.4) > T912 | [RFTIE [NIFERGE R PR
H ARE I&Eé,@ﬁi&# i Iflf]?r [F‘[

R MVLN EWEJ‘* TR A 42 78 0] R R
FefE! £ 0.1~10000 nM 7 &k ifl[fk » Xl “?F,JZ/DH%\' 4.6 ~ 4.47 . o GEf
2. BBP - BMPP - DEEP -~ HEHP » MBP *rfEIWEJ (#7710 uM

(BBP)-10uM (BMPP) -~ 1&10uM (DEEP)~ 10 uM (HEHP) * 10
uM (MBP) JE2H ) B RIRE "8 3%k (p<0.01) 9t » H aRPriea
0.1~10000 nM 5% il JEZFLE | BEE O B s F5ise B - ApISHEgR
iﬁ f“‘ifllfk (RTA % RS 1S5S W?pli REE %) 57 }J]]£% BBP( 10 uM +46.6
+29)  BMPP (10 uM - 55.6+18.1) ~ DEEP (10 uM > 73.3+9.5) - HEHP

(10 uM » 39.5+125) » MBP (10 uM > 51.6+8.2) - 5% nM EEQ}ZL'ETEU
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** There was a significant difference between the RTA % of the sample and the negative control
according to Student’s t-test (p < 0.01).
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according to Student’s t-test (p < 0.01).

W 431 ~Hexyl-2-ethylhexyl Phthalate( HEHP) fusb s 18 sk W (n=4)

99



S AR

DEHA.af Mo,

120 .

100
80

60

Viability (%)

40 e
—8— MTT

20

0
0.1 1 10 100 1000 10000

Conc (nM)

DEHA SR

10 100 1000 10000

ﬁgﬁl 4.32 -~ Di(2-ethylhexyl) phthalate (DEHA ) pusfijas; ‘[ﬁwi%iﬁﬁﬁ%‘l' (n=4)

100



U B FATHCS)

DIBA.V sy T

Viability (%)

—o— SRB
—— MTT

0.1 1 10 100 1000 10000
Conc (nM)

DIBAL%?F’,'[\;W

110

70
50
30

RTA(%)

[ 4.33 -~ Diisobutyl Adipate (DIBA) R 4 SRS R (n=4)

101



S AR

DPrA VA Hard 1

120
100§ — x .

Viability (%)
3

40 e
—8— MTT

[\)
S
T

0.1 1 10 100 1000 10000
Conc (nM)

DH&%%@W

110 |

70
50 |
30

RTA(%)

10

-30

41 4.34 - Di-n-propyl Adipate (DPrA) fusfifud; i “Egrshiri it (n=4)

102



U B 5 PR GI)

DBA.V A, 1]

120
100 MK*

80

—o— SRB
—— MTT

Viability (%)
3

20 1

0.1 1 10 100 1000 10000
Conc(nM)

DBA "Bk I T I

100
80 1
60 1
40 r

20 1

1_ i
o 1 — 1000 10000

RTA (%)

-20

40
nM

ﬁ?ﬁ' 4.35 -~ Di-n-butyl adipate (DBA) Elfl;’gEl’iEJ%‘g‘[‘%Bi%iﬁ'[ékw (n=4)

103



S AN

DIPrAV afVja s, 14 ﬁ?x‘[[

120

—_
o
(@]

[o28]
o
T

Viability (%)
3

——SRB

0 f
—=— MTT
0 |
0
0.1 1 10 100 1000 10000
Conc(nM)
DIPrAZE R T
1o |
%0 |
W
SN
E 50
2 o0
10 i 1 1 1
0k i g0 1000
30
M

ﬁ' 4.36 -~ Diisopropyl adipate (DIPrA) ElfJ?gElﬁﬁli‘g‘P%Bi%iﬁ'[‘gkw (n=4)

104



U B 5 PR GI)

DINA AW, 1% [
120.0
100.0 * $— *
S 800 |
>
= 600
=
> 400 ——SRB
—&— MTT
200
0.0
0.1 1 10 100 1000 10000
Conc (nM)
DINA“E R HA
120
10 +
80 |
S
=
~ 40
20 |
0 | T T
20 ] 10 ] ] 100
nM

%1' 4.37 ~ Diisononyl phthalate ( DINA ) ElflﬁElﬁﬁJ%‘I‘f_kBi@%ﬁﬁ?ﬁEﬁﬁ' (n=4)

105



S AN

TOTM.V A e ‘[‘qu%ﬂ
120.0
100.0 *A——.I;/_.\+ *!——<¥
g 80.0
)
= 600
=
=400 —— SRB
—— MTT
200 r
0.0
0.1 1 10 100 1000 10000
Conc (nM)
TOTM B ki 1
120
100 r
80
g 60 r
=
~o40 § i
20 r _ r >
1 /I/"‘_\o_’—o/ |
0 L L = =
0 1 10 100 1000 10000
-20
nM

ﬁ%ﬁl 4.38 ~ Trioctyl Trimellitate (TOTM ) puUsfHws, ‘I?Bi@%??ﬁ?ﬁfgkﬁ' (n=4)

106



U B 5 PR GI)

DMTP.V4f By

120

100 B — S S— —

—— SRB
—a— MTT

Viability (%)
3

40

20

0.1 1 10 100 1000 10000
Conc(nM)

DMTP 85 =37 14 [

120

100

80 r

60 |

40

RTA (%)

20

e
0 q 10(200

nM

ﬁ%ﬁl 4.39 - Dimethyl terephthalate (DMTP) ElfJ;’nEl’iﬁ@‘I‘f_kBi%iﬁ‘[?ﬁ%ﬂ (n=4)

107



S AN

DMIP A} Hard I
120
100 & m
¢ —& ——
§ 80 B
>
Zw |
'S
> A0 t —o— SRB
+MIT
20
0
0.1 1 10 100 1000 10000
Conc(nM)
DMIP 35 ki T
120
100
80
60 |
S)
<40
K
20
G 1 10 100 1ﬁ§oo
40
nM

l’ﬁ' 4.40 -~ Dimethyl Isophthalate (DMIP) ElfJ?aEl’iﬁli‘g‘[‘%Bi%iﬁ'[ékw (n=4)

108



U B 5 PR GI)

MBP. 1§ 4

120

100§;i:/—!—<i:/§—‘4

[o28]
o
T

Viability (%)
3

——SRB
—&—MTT

~
(e}
T

[\]
o
T

o

10 100 1000 10000
Conc(nM)

o
=
—

MBPZK Sk

QU T 10 100 1000 10000

nM

** There was a significant difference between the RTA % of the sample and the negative control
according to Student’st-test (p < 0.01).

%1' 4.41 -~ Monobenzyl Phthalate (MBP) ElfjﬁEl’iEJ%‘[gk&j%iﬁfgkﬁl (n=4)

109



S AN

MMTP.V A Vo, 1% g
140
120
R i/!ﬁt—/!ﬁ
S
427 80 B
Z 60 f
= ol —e—SRB
—— MTT
20
0
0.1 1 10 100 1000 10000
Conc (nM)
MMTPL“%%E'&??&?FT[?EI'
120
100 +
80 I
SO
<
¥ a0 F
20 - -
0 I3 ; .
ol | 10 100 000 1o8oo
20
nM

ﬁ%ﬁl 4.42 ~Monomethyl Terephthalate(MMTP) pusf g, @b,ﬁﬁiiﬁﬁﬁ' (n=4)

110



UL B2 5 R PN

MHxPV e

120

o - Ki_:i

80 |

Viability (%)
3

40 ——SRB
—=— MTT
20
0
0.1 1 10 100 1000 10000
Conc(nM)
MHXPZEH I T
120
100
80
S 60
=
a4 40 B
20 1
0 i§§7—4:! — %
00U 1 10 100 1000 10000
20
nM

ﬁgﬁl 4.43 ~ Mono-n-hexyl Phthalate (MHxP) fusfijaE; @k’%ﬁﬁﬁ%' (n=4)

111



S AN

MEHP. 7 [

120

0§ ——F 4

60

Viability (%)

——SRB
20 —— MTT

0.1 1 10 100 1000 10000
Conc(nM)

MEHPZ 5 =k 177 T

120

100

80

60

40

RTA(%

20 | T

l’ﬁ' 4.44 ~Mono-2-ethylhexyl Phthalate( MEHP)fuR @, ‘I@Bi’@%ﬁﬁ?ﬁ‘[‘gﬁﬁw( n=4)

112



U B 5 PR GI)

DIDAY A Vi [

120

100 g— . ﬂ.

80

60

Viability (%)

40 ——SRB
—&— MTT

0.1 1 10 100 1000 10000
Conc(nM)

DIDA?@%’?@HFW'[‘% [t

120

100

80

60 r

40

RTA(%

20 T

S,
—
—
—
@}
—
—
@}

%1' 4.45 - Diisodecyl Adipate (DIDA) ElfJ;’nEl’iﬁl%‘f@s'f?@%ﬁaiﬁ‘[?ﬁﬁ' (n=4)
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HNA VA e d; 1% [

120
100 =

o0
o
T

Viability (%)
S

40 —e—SRB
20 r —&— MTT
0
0.1 1 10 100 1000 10000
Conc(nM)
HNAZES =R T |
120
100 |
80 |
S 60
<
2 40 L
20
0 > 4 T
100 100 10000
20
nM

ﬁ%ﬁl 4.46 -~ Heptylnonyl adipate (HNA) pUsfaE; '[@B:@%?iiﬁrgkﬁl (n=4)
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APNV 715 1

120
100 g—8— g———§— — i

——SRB
—&—MTT

0.1 1 10 100 1000 10000
Conc (nM)

Viability (%)
DN [ee]
o o

~
(e}
T

20

APN 2RI 1 [

120

100

80

60

RTA (%)

20

01 1 10 100 1000 10000

-20
nM

qaﬂ 4.47 ~ Adiponitrile (APN) Elfjﬁ’xElﬁﬁli‘g'[‘ikBi%iﬁ‘[‘%qa\' (n=4)
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S AR

Conc 0.1~-10000 nM

SRB assay? MTT assay”
1 DBP 101.9+3.7 106.5£2.0
2 BBP 105£1.9 105.5+2.4
3 DCHP 103.2+1.3 102.6+2.4
4 DOP ( DEHP) 106.9+2.4 105.4+2.4
5 DEP 101.9+2.8 103.4+3.1
6 DPP 97.1£3.7 95.1+2.5
7 DHxP 99.4+2.3 101.9+4.2
8 DPrP 105.2+3.7 99.1+3.6
9 DnOP 99.8+2.3 96.9+3.4
10 DINP 101.5+2.0 100.8+3.7
11 DNP 106.3+3.4 105.9+3.1
12 DIDP 100.4+3.6 99.1+2.4
13 DHP 99.8+4.2 96.2+4.7
14 DIBP 104.3+2.1 103.545.3
15 DIOP 101.5+1.5 98.1+19.8
16 DMP 102.4+2.9 95.4+2.8
17 DIPrP 110.6+4.1 104.9+3.0
18 DIHP 98.5+3.6 96.9+2.6
19 DAP 101.0+1.5 98.0+1.8
20 DBEP 109.0+3.0 102.5+3.7
21 DUDP 102.3+1.8 101.7+2.2
22 DMEP 105.3+2.2 107.622.1
23 BMPP 100.4+2.5 103.4+4.1
24 DEEP 98.5£3.6 96.9+2.6
25 DPhP 106.8+2.5 105.0£3.0
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

HEHP
DEHA
DIBA
DPrA
DBA
DIPrA
DINA
TOTM
DMTP
DMIP
MBP
MMTP
MHxP
MEHP
DIDA
HNA
APN

97.8+2.0
106.8+3.1
104.8+2.9
97.8+2.8
100.1+2.4
98.6+2.6
101.5+1.5
101.8+2.3
99.5+2.3
91.4+3.1
102.9+2.7
104.9+2.1
99.0+1.2
97.8+2.9
96.5+2.1
102.8+3.0
98.4+2.2

100.5+3.4
105.8+2.3
107.0+£3.4
96.5+2.1
102.3+1.8
100.1+2.9
107.1+2.5
105.6+2.1
101.6+2.5
95.8+2.2
101.0+2.0
109.2+1.9
96.9+2.6
99.4+3.1
98.1+2.5
103.5+1.8
99.2+2.2

WA IR - n=d -
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45 ZIDH IR

I A

- . Sotoet Magara
z%i:lpa 5 Max. RTA EEQ® (M ey A ad.
i AT ﬁ (%) Q (n ) elgzcy 0 (1995) (2000)
(o]
l Partial
+ 34 5 it
aep 5 O 46629  410x10°%:531x10° o agonisi
o= (10 pM) (10 uM) c
g activity
i
Partial
55.6+18.1  7.04x10°+5.65x10™ s agonisti
BMPP (10M) (10 M) 1/1.42x10 c +
H activity
i
Full
O~ 733195  2.22x10% 2.17x10% it
.319. . + 2. s agonisti
DEEP m@/\ (103 (10pM) 1/4.50x10 g +
activity
o
(o]
| 3954125  2.66x10°+3.18x10™ it
5112, .66x10+3.18% s agonisti
HEHP (10 M) (10 M) 1/3.76x10 c +
\(L activity
Partial
51.6+8.2 5.53x10°+1.78x10* s agonisti
BMP (10 M) (10 M) 1/1.81x10 c +
activity

aEEQ 1 17B-Estradiol equivalent concentration (EEQ)

bi%i%@iiﬁ[‘%ﬁ? Eh= S BT RRAEEPERLEGR 1% >70 % - B Full agonistic activity ¢ 317 ;'Js’ffrﬁ%f’%liiﬁ
14 25~70% - £% Partial agonistic activity - 57~ f’&*ﬁ%ﬁ%ﬁliiﬁl‘é <25% > £% No agonistic activity °

4++:REE%>40% & Max.conc.<5nM; +:REE% > 40%; Max.conc.>5nM : +: REE %10 ~40
% ; — : REE% <10%
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4.5 BRI EE R PV B R T 2 (27

4555 BBP - BMPP ~ DEEP & HEHP [H78 55 [l = P[] W 2
PSR R LY 2 I (R RS S R PR 2 (R R -
[t FEPIFERE, E"sr%"% FEVPIFERERAG £V o Ty PP SR R
T (PR PEN R RS I ECs (R E R 5 50 %l e
ﬁ’ T ﬁ*‘fﬁ%’ziﬁ?‘ﬂﬁ’%i%@#ﬁﬁ [ S b T (R RS

YEICEE R UL A BTV IR IR R R PR
2l *J[“?‘fﬁ%l Eﬁf}’ﬂ@’fﬁﬁ Y = 2k SRR (S e g s b
#jEE) -

SEPFER [ T (TR 4.48 ~ 45157 o (IR 4.48 B
- BBP I I 9 E2(0.05 M )~ BMPP(5 uM )~ DEEP(1 uM)
> HEHP (5uM) [ > (11 BBP I8 I i sl 7 i A 21 28
BRI IS, - R e o R ] BMPP - DEEP )
HEHP ¢ J1(L 5 ([ 4.49 ~ 4.51) 5 Pdﬁw;f%ﬁﬁwfwgzﬁ il

BT foi2 E ) 3R 2 PR SRR e T [
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BBP% It [EH]
120
—— BBP
100 —&— BBP+E2 0.05 nM
BBP+BMPP 5uM
—*— BBP+HEHP 5 uM
80 —&— BBP+DEEP 1 uM
S
;: 60
o~
40
20 |
0
2000 5000 10000
nM
]ﬁ' 448 ~ BBP=E2-BMPP -~ HEHP % DEEP % ! "Ef'JﬁE.‘ﬂ (n=4)
DEEP% =[]
120
—e— DEEP
—®— DEEP+E2 0.05 nM
100 [ DEEP+BBP 10 uM
—*— DEEP+HEHP 5uM
—e— DEEP+BMPP 5 uM
80
S
< 60
&
40
20
0
400 2000 5000
nM

%1' 449~ DEEP= E2 -~ BBP ~ HEHP % BMPP % = "E“E'Jﬁ%‘ﬁ (n=4)
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HEHP? =" [=H]
120
—e— HEHP
—&— HEHP+E2 0.05 nM
100 HEHP+BBP 10 uM
—%— HEHP+BMPP 5 uM
—@— HEHP+DEEP 1 uM
80
S
Z 60
&
40
20 T
0 !
2000 5000 10000
nM

ﬁ%‘ﬁ 450~ HEHP= E2 -~ BBP ~ BMPP % DEEP % = ]"E“E'Jﬁ%‘ﬁ (n=4)

BMPP% = 5]
120
—e— BMPP
1o | | 7= BMPP+E20.05 M
BMPP+BBP 10 uM
—%— BMPP+HEHP 5 uM
—e— BMPP+DEEP | uM
80 |
@
=0 f
~
4
20 |
0
2000 5000 10000
nM

w 451~ BMPPZ E2 - BBP - HEHP % DEEP % *: f'E“E'JﬁEﬁ' (n=4)

121



— L R IE R BT PR

AN

Vg

AR B 1

]
! (=24t SR = 1% (LDso) ik (ER) 5k (AR) RO il iy BYYE
L Invitro Invivo Invitro Invivo
1 |Di-n-butyl = El‘ﬁﬁ“%igrﬁ yf-4 [3-8 g/kg (Oral, |RBA (hER  expressed in  Sf9/|Uterotrophic assay (S.C.,|Reporter  gene  assay|Hershberger assay (oral, 10 [A% * B AEEVENS 7 nglkg T’}ﬁ VR RS )| SR 825 | CERHR, 2000;
phthalate (DBP) f#r[i%m HWER™ | Rat) Baculovirus) : ER positive (/28,000 3days, juvenile  SD| (CHO-AR-Luc cell,| days, SD Rat): %%ifﬁli‘ﬂj bw /day (IPCS) E‘( o PaFE o IPCS, 1997;
B~ e rﬁf,wi;\'-‘lfiliﬁ E2) Rat) : No effect (<200| pSG5-hAR-puro) S'EiEh@ ) (DBP MAFF 1996 b;
) e V=T R S |3.05 glkg (i.p. mg/kg/day) Anti-AR Negative (0.1| <1000 mg/kg/day +TS |Butter (1.5 ug/g); Margarine US EPA ﬁmﬂ’}z’ﬁlﬁﬁﬁﬁ 34 | By 9,2000,2004;
PVC o] - Rat) RBA (ER from Immature SD Rat) : ER nM R1881 +0.01-50| 0.4 mg/kg/day) (0.64 ng/g); white sugar ppm © Monobutyl ATSDR,1990; “#
positive (1/36,000 E2) Uterotrophic assay (S.C., uM) (0.2 ng/g) ; bananas phthalate fl % - 1998; Fisher

3 [l 1980 F [ & & £l
A5 200 Pt - 1]
1004 & Vi g BTG
i 170075 © 3B o
2 % 22 il #% Eastman
Chemical Company %*
Unitex Chemical

Corporatione - (1151 {1

>20ghkg

(Oral, Mouse)

4gkg (i.p.,

Mouse)

RBA (ER from ovariectomized SD

Rat) : ER Negative

Reporter gene assay (MCF-7 cell,

Gal4-hER-luc) : ER Positive (37 %

REE a 10 ° M)

Reporter gene assay (Hela cell, hER

plasmid) : ER Negative (10** ~ 10

M)

3days, juvenile SD

Rat) : No effect

(1000 mg/kg/day)

Uterotrophic assay (S.C.,

2days,

ovariectomized SD

Rat) : No effect

(<400 mg/kg/day)

Uterotrophic assay (Oral.,

AR binding assay : AR

Positive 17 % (10 *

M)
Reporter gene assay (Hela
cell, hAR) AR

Negative (10° ~ 10°

M)

Male mouse assay (oral, 10

days) | EHFIE

A f%?}' (2000

mg/kg/day ) -

e T R (2
TR &

U

gy

ik S T SR

Reporter gene assay (Hela|

B S T

(012u0/g) (115 4)

Carcass meat (0.09 ng/g);
Poultry (0.2u9/g); Egg
(0.1 ng/g) ; Milk (0.003

ng/g) ()

R 7 (5550 il
¥4k T 14 0,33 mglkg ~ 5
I RS

140.035 mg/kg

= (BRI G 20 o5 4

BT -

NIOSH [ Rk 31

IS 5 mgim? -

f17% : Chemical Substances
Control Law; PRTR law class
1 (MSDSrequired); Industrial
Safety and Health Law; Air

Pollution Control Law ; Marine

il il
Monobuty!
phthalate 43|

il : 26.7 pglL

MRL (Minimal
Risk Levels »
extrapolation
from animals

to human): 0.5

et al., 2003;

Mylchreest et al.,

2002; Gray et al.,

2000; Parkset al.,

2000;

Mylchreest et al.,

1998; Nakai et al.,

1999;

Zacharewski et

al., 1998; CERI,

2001; Yamasaki et
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BIEEL T AET T
1997 ¥ £, 358,600

TY%‘ » 1998 F 17, 567,600

Fig %% 17631
(1997); 11516 [
(1998); 12238 i
(1999); 8068 i(2000);

7252 [ (2001) -

[ I35 1 1993: 59 I,
1994: 177 [ifi; 1995: 64
[F7; 1996: 24 [iF7; 1997:

16305 -

FI i1 1993: 2246
1994: 3461 [Bf; 1995:

3728 [ffi; 1996: 4628

]mgc.

Reporter gene assay (Hela cell, Rat ER

plasmid) : ER Negative (10 ~ 10

M)

Reporter gene assay (Recombinant yeast |1

cell) : ER Positive (35 % REE a 10 °

M, 110" E2)

Reporter gene assay (Recombinant yeast

cell) © {31 MBP ER Negative

Yeast growth assay (S. cerevisae PL3

strain, hER): ER Positive (10 ° M)

Yeast two-hybrid assay :

ER Negative

ER positive cell proliferation (ZR-75;

T47 human breast cancer cell ) : ER

Positive (10° M)

4days,

ovariectomized SD

Rat) : No effect

(<2000 mg/kg/day)

SRR

Monobutyl phthalate

Uterotrophic assay (ip,
3 days, young White
Albino mice,
short-term, low
dose) i HIHfTF
57

(577

uM/kg/day)

Fish screen assay

ER positive cell proliferation (MCF-7

(Japanese Medaka,

cell,hAR) © Anti-AR

Negative (10° ~ 10°

M)

EEA S

&

PR (R S

T 2 Y

M55 =

rﬁ g Leydig cell fiug' e

T -

% FSH  (Follical
Stimulating Hormone )
=7 Sertoli AfME L
FSH 5’?%\'"’:”]% DBP

s e N i o

AR A R

£ fd'J (750 mg/kg/day)

{714 I 60-85 9% BV 7

AR, -

NOAEL : : 500 mg/kg/day

P 3 2 bR

#0,02-0.08 my/kg

ND-1.3pg/L  (27.0 %fg!
=, 1998 & [ 174 109 &

EURART) -

ND-16 pg/L (6.4 %ffi!,
o, 2001 5 [ 14 1710

LR -

ND-160 pgrkg  (27.1 %f5
11,2001 [ 14 48 3
B -

0.17-0.93g/kg( 1998 * 7
VT RV £

RAFAR ~ HEEARTRI) -

13.1-37.34 g/kg (2000

TR RS 5 -

DR -

pollution Prevention Law -

Federal Regulatory Program
Lists : Air Contaminants
(Occupational and Safety
Health Act) : Hazardous Air
Pollutants (Clean Air Act)
Hazardous Constituents
(Resource Conservation and
Recovery Act) : Hazardous
Substances (Superfund)
Priority Pollutants (Clean
Water Act) ; Registered
Pesticides (Federal
Insecticide, Fungicide, and
Rodenticide Act)

1 Toxic

Release Inventory Chemicals

Canadian Water Quality

Guidelines for the Protection

of Aquatic Life: freshwater; 19

micro g/L, marine; insufficient

mg/kg/day -

NOAEL : 357

mg/kg/day

(Repeat dose

toxicity, Rat)

NOAEL : 50

mg/kg/day

(Development

toxicity, Rat)

al., 2002;

Nishihara et al.,

2000; Gray et al.,

1998,1999;

2000; ; Hardin et

al., 1987; Okubo

et al., 2003; Gray

and Gangolli,

1986; Emaet a.,

2000; Harris et al.,

1997; USDHHS,

2001; Taiwan

EPA;

CDC, 200L; [

141, 1999;

Hashimoto et al.,

2003; El-Mubarak

and Huisingh,

2001; Roy et dl.,

2004; Legler et

al., 2002,

Gangolli, 1982
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(E-Screen) human breast cancer cell ) :
ER negative (=10 uM); ER negative

(=1mM)

ER positive cell proliferation (MCF-7
(E-Screen) human breast cancer

cell) : ER positive (10*M)

ER positive cell proliferation (MCF-7
(E-Screen) human breast cancer cell ) :

Monobutyl phthalate ER Negative

ER-CALUX (T47D-luc cell) : ER

Positive (1/1.8x10°® E2)

Vitellogenin) :

Negative (< 822

nglL)

NOAEL : 1000 mg/kg/day

(rat > e %) -

{1 [ %374 0.057-0.92
nglg ¢ Fid

<0.15-0.81ug/g

US EPA (2000)#1] 363 17
BT LA

DBP % 24 £, 57 pg/L
15 s |/ | 2 ks
2] DBP # Jit Fali %
2.5-10.7 pglL ; 253 kY
F§¢] 9 k=] DBP

FIEA 17, 0.2-150 pgl/L »

2001 # 14 20 B[] 95 i
S AR 19t 1400
~16(ng/ m*) ; +1[*| 5700

~26 (ng/ )

2001 & [ 14 g1 AU
12/81 (15 %) , 4% mafi!

nd-68 pg/kg

data -

USA CWA National

Recommended Water Quality

Criteriac Human health for

consumption of water +

organism; 2700 micro g/L,

Human health for consumption

of organism only; 12000 micro

gL
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on
<

2001 F FIA {5 ~ B A
i i
10/81 (12 %) , ¥ dicrfis!

nd~170 pgrkg

N

Butyl benzyl

Phthalate ( BBP)

i 32 4 PVC

B ITHR - A
PO o
]

B FDA # 151t BBP ]

[EgR (AR -

POL P (2 A (1,

1998,USA ) -

2-20 g/kg (Oral,

Rat)

RBA (ER0) © ER Positive (1/80,000 E2)

RBA (ER0) : ER Positive (38 %, 10* M)

RBA (ERB) : ER Positive (23 %, 10% M)

Yeast two-hybrid assay :  ER Positive

(REC10=5%10" M)

Reporter gene assay (Recombinant yeast
cell) : ER Positive (50 % REE at 10

M, 1/10° E2)

Reporter gene assay (MCF-7 cell,
Gal4-hER-luc) : ER Positive (42 %

REE a 10 ° M)

Uterotrophic assay (S.C.,
3days, Mouse) No
effect (<5 mg/kg/day)

Uterotrophic assay (S.C.,

3days, Rat) : No effect

(2000 mg/kg/day)

Uterotrophic assay (oral,

4days, Rat) : No effect

(2000 mg/kg/day)

Uterotrophic assay (S.C.,
7days, ovariectomized
ER No effect

Ral)

(2000 mg/kg/day)

Uterotrophic assay (oral,

Reporter gene assay (Hela

cell, hAR) AR
Negative (10° ~ 10

M)

Reporter gene assay (Hela
cell, hAR) : Anti-AR
Negative
(1C50=3.5x10°

M,

10°~10* M)

AR binding assay : AR
Positive
(1C50=2.1x10°M,

10°~10* M)

Reporter gene assay

Hershberger assay (oral, 10
days, Rat) : No effect
(<1000 mg/kg/day)

Hershberger assay (oral, 10

days, Ret) : FiE= il

YEIEIE D (BBP
<1000 mg/kg/day + TS

0.4 my/kg/day)

Hershberger assay (oral, 10
days, gonadectomized
Rat) : AR No effect

(<2000 mg/kg/day)

Hershberger assay (oral, 10
days, gonadectomized

Rat) : Anti-AR No effect

= Fo“i]‘c’ﬁ*irﬁl%ﬁ?’”%ﬁ“
Yy ﬁi%ﬁ“ﬁ# 2 pglkg
bw/day (IPCS)
Yogurt (0.6 ng/g); Cheddar
cheese (1.6p0/g); Butter
(0.64ug/9) ; Cracker

(048ug/g) (154)

Carcass meat (0.09 ng/g);
Poultry (0.03ug/g); Egg
(0.09 pg/g) ; Milk (0.002

ng/g) ()

ND-1.0pg/l (1.2 %4
o, 1998 # [ 14 100 {55

U -

Fid ~ 30~ BT 1 -

[ 14 : Chemical Substances
Control Law; PRTR law class
1 (MSDSrequired) ; Marine

pollution Prevention Law -

Federal Regulatory Program
Lists @ Hazardous
Congtituents (Resource
Conservation and Recovery
Act) ; Hazardous Substances
(Superfund)  Priority

Pollutants (Clean Water Act)

AR HY

o7 -

B
Monobutyl
phthalate =*
Monobenzy!

phthalate

CIEREEEY)
Monobutyl
phthalate 45 ]

fifl - 17.4 pglL

NOAEL : 151
mg/kg/day

(Repeat dose

ICERHR, 2000;

AFF 1996 a,b;

IPCS, 1999; Blair

et &l., 2000;

INishihara et al.,

[2000; Coldham et

ial., 1997; Gray et

lal., 2000;

Zacharewski et al.,

11998; Sohoni and

ISumpter, 1998;

Soto et al., 1995;

11997, NTP, 1997,

ICERI, 2001a,b;

Harriset al., 1997;

Okubo et al., 2003;

Hashimoto et al.,

125




Reporter gene assay (Hela cell,

Gal4-hER-luc) : ER Positive (32

%REE a 10 ° M)

ER positive proliferation assay (MCF-7

cell, E-screen) ©  ER Positive (90%

REE a 10°M > 1/100,000 E2)

ER positive proliferation assay (MCF-7

cell, E-screen) :  ER Negative (10 ° ~

10°4 M)

ER positive proliferation assay (MCF-7

cell, E-screen) :  ER Negative (<1

mM)

ER positive proliferation assay (MCF-7

cell, E-screen) :  ER Positive (10° M)

ER positive cell proliferation (ZR-75

human breast cancer cell) : ER

Positive (10° M)

4days, ovariectomized

Rat) : Anti-ER No effect

(2000 mg/kg/day)

=

sh screen assay
(Japanese  Medaka,

Vitellogenin) : Positive

(1,045.4 ug/L)

(Recombinant yeast

cell) : AR Negative

Reporter gene assay
(Recombinant yeast
cell) © Anti-AR
Positive (BBP
2x1057° M + DHT

1.25x10°9)

Reporter  gene  assay
(CHO-AR-Luc  cell,
PSG5-hAR-puro)
Anti-AR Negative (0.1
nM R1881 -+ 0.01-50

uM)

AR reporter gene assay

(Yeast, hAR) : AR

Negative(<10°®° M)

AR reporter gene assay

(2000 mg/kg/day)

AR TR

£ fd'J (750 mgl/kg/day)

NOAEL : 200 mg/kg
bw/day (Male F344 rats,

PRS- S 91

PRI [)

LOAEL : 2200 mg/kg
bw/day (Male F344 rats,
RIS ~ S

SR )

NOAEL : 3750 ppm (SD
rats, ';fﬁ![‘%ﬁf—?qfﬁﬂ?ﬁvfﬁﬁ%

%)

NOEL : 750 ppm (SD rats,

AT ()

ND-0.1pg/l (1.2 %}
o, 2001 5 [ 14 171

SR -

ND-32 ug/kg ( 14.6 %ig!
¢,2001 F [ 14 48 1ig/%

PR -

ND-0.16g/kg (1998 7 47
VAT AR - 74

AR ~ I Edf ) -

ND-336 gkg (2000 # {
RS P

VT R -

{1 |[%3°4 0.05-1.10
nglg ¢ Fid

<0.37-17.4ug/g

2001 # [174 20 7]} 95 i

h AR Tt 100 ~

toxicity, Rat)

NOAEL : 418

mg/kg/day

(Development

toxicity, Rat)

2003 ; CDC, 2001,

Tyl et al., 2004;

Hashimoto et al.,

2003; Roy et al.,

[2004; Jobling et

iel., 1995;

Stahlschmidt-Allne

retal., 1997;

lLegler et al., 2002;

Harriset al., 1997;

IOkubo et d., 2003;

Gaidoetal.,

[1997;2000; 3=,

2000,2004
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(HepG2 cell, hAR): AR

<1(ng/ m% ; ¥i[*] 170~

ER positive proliferation assay (MCF-7 Negative (<10° M) <1 (ng/ m%)
cell, E-screen) :  ER Positive
(10*~=10°m) 2001 F [ 14 B A 1
181 (1%) , % aufa
ER-CALUX (T47D-luc cell) : ER nd~17 pg/kg
Positive (1/1.4x10° E2)
2001 F [ 1445k ~ BHT A
ER positive cell proliferation (MCF-7 rﬁf[wiﬁﬁﬁrﬁmﬁm}f
(E-Screen) human  breast cancer 181 (1%) , % aufa
cell ) : {441 BBP 7| Anti-ER nd~30 pg/kg
Positive (>10 M)
3 |Dicyclohexyl #[>3.2 glkg RBA (recombinant ERa ligand Uterotrophic assay (S.C.,|Reporter gene assay (Hela| Hershberger assay (oral, 10 [ND-3.17 g/lkg (2000 'F’i FI4 T]?/]J'E'vf ° ;;Eq’f!f%ufif% #%: |CERHR, 2000;
phthalate( DCHP)| 3 ~ ¢4t ém SR (Oral, doman) : ER Positive (1/92,000 E2) | 3days, juvenileRat):No| cell, hAR) :  AR| days, Rat) : No effect FRFIHRE P KT Pore o Nishiharaet al.,
SRRV [ - Mouse) effect (<200 mg/kg/day) | Negative (10° ~ 10°| (<1000 mg/kg/day) WD) o 2000; CERI,
Yeast two-hybrid assay :  ER Negative M) By - 2001ab;
276 P"J‘ET(—???D’S% >3.2g/kg Uterotrophic assay (oral, plakea ’\E&ﬁ%’émiﬂf ND pg/L (2001 # [I4 171 Monocyclohexy| Yamasaki et al.,
[ 1,1998,USA) - (Oral, Rat) [Reporter gene assay (Helacell, hER 7days, Ovariectomized|Reporter gene assay (Hela| (2500 mg/kg/day, ‘ﬁz‘ﬁ””ﬁiﬁ%ﬁiﬂﬂ) ° | phthalate - 2002; Lake et
plasmid) : ER Negative Rat) : No effect (<1000| cell, hAR): Anti-AR| 7days) - al., 1982;
1.6g/kg (ip, mg/kg/day) Negative (10° ~ 10° ND pg/kg (2001 & [I4 Okubo et al.,
Mouse) Reporter gene assay (Hela cell, Rat ER M) A48 L IRIUAR ) - 2003; 9=, 2000
plasmid) : ER Negative Fish screen assay
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>3.2g/kg (ip, (Japanese  Medaka, [AR binding assay : 9 % 2001 F [ 14 20 157]] 95 i
Rat) ER positive cell proliferation (MCF-7|  Vitellogenin) (10 M) AR 19t 100~
(E-Screen) human breast cancer cell ) Negative (< 390 pg/L) <1(ng/ m) : *iP] 110~
ER Positive (1/700,000 E2, 5x10° M) <1 (ng/ m%)
ER positive cell proliferation (MCF-7 2001 = [ 14 i Afii sk
(E-Screen) human breast cancer 0/81 (0 %)
cell): 3% MCHP TJ Anti-ER
Positive (>10"* M) 2001 # FIA 48 ~ 5T 4
A gy
0/81 (0%)

4 | Di(2-ethylhexyl) [di PVC Qﬂrﬁ]‘[l/['&’ﬁ ~ 11|33.5 g/kg (Ord, |[RBA (ER from Immature SD Rat) : ER|Uterotrophic assay (S.C.,|Reporter gene  assay|Repeated-dose toxicity test : | * (20-70 img)iBEV E 5 T"dﬁ} I R RSO E ) UL A% | CERHR, 2000;
phthalate HIFPR - APr85Ert|  Mouse) Negative 7days, ovariectomized| (CHO-AR-Luc cell,| (ora, 4 Weeks, B6C3F1 5.8 pg/kg bw /day (14 'E'yf ° PorE o IARC, 2000;
(DEHP » Bl B TR Rat) : No effect (<2000|  pSG5-hAR-puro) mouse) [ (S5 - ) EHC, 1992; Blair
Di-Octyl VU] e {43 |30.6 g /kg RBA (ER from ovariectomized SD| mg/kg/day) Anti-AR Negative (0.1|  %'"F i (25000 ppm) 1% : Chemical Substances s~ et a., 2000;

Phthalate (DOP)) (Oral, Rat) Rat) : ER Negative nM R1881 -+ 0.01-50 ND-9.4 ng/l (512 %f##! )| Control Law; PRTR law class Mono(2-ethylhe | Taiwan EPA;
&~ Afﬁlﬁﬂpk"{; Uterotrophic assay (ip, M) Repeated-dose toxicity test : | =, 1998 # [ 14 109 {57 | 1 (MSDSrequired); Industrial | xyl )phthalate  [Hazleton,
(AL ] - 14-75 g/kg (ip, |RBA (recombinant ERa. ligand 3 days, young White (oral, 13 Weeks, F344 JIFRUFARE]) - R V| Safety and Health Law; Air 1992a,b; Poon et
Mouse) doman) : ER Positive (1/1,400 E2) Albino mice, AR binding assay : AR 4> Nonylphenol - Pollution Control Law - al., 1997; Kobuke,

rat) : [ % ﬂéggr—r\u

I P
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ARLEN: A eI

ERN

e 3 B2 4 A DEHP
TR

VIRE (TR

AR

el R 2

IR -

272,988 [ (% %
272,910 7 ; 5[ 1 78

i, 2000 7, USA ) =

{5 Aristech Chemical

Co. DEHP % 159

2(8.6 piy -

Fid 1993: 279323 i,

1994: 291551 [0,

1995: 297681 [ffi;

30.7 g /kg (ip,

Rat)

RBA (ERu) © ER Positive (8%, 4.5x107

M)

RBA (ERP) : ER Positive (3 %, 10° M)

Yeast two-hybrid assay :

ER Negative

Reporter gene assay (MCF-7 cell,

Gal4-hER-luc) : ER Negative

Reporter gene assay (Helacell,

Gal4-hER-luc) : ER Negative

Yeast growth assay (S. cerevisiae PL3

strain, hER) :

ER Negative

Reporter gene assay (Recombinant yeast

cell) : ER Negative (10° ~ 5x107 M)

Reporter gene assay (Recombinant yeast

cell) © ({314 MEHP ER Negative

short-term, low
dose) : ¥ 11T
s (643

uM/kg/day)

Fish screen assay
(Japanese Medaka,
Vitellogenin) :
Negative (< 410

ng/L)

Positive (13 %, 10°M)

Reporter gene assay (Hela

cell, hAR) AR
Negative (10° ~ 10°

M)

Reporter gene assay (Hela|

cell, hAR) © Anti-AR

Negative (10° ~ 10°

M)

i (25000 ppm)

Repeated-dose toxicity test :
(oral, 13 Weeks, SD
rat) ¢ 5 [R5 -
T A MR

(5000 ppm)

AR TR

£ fd'J (750 mg/kg/day)

F‘r{\(é? {% 60-85 % ’\LL’JF,EE

DR -

DEHP % MEHP i'fi 7 £]

ﬁjﬂ Aromatase °

CERHR #f{1} DEHP %}|
R et
it AT TR T

fulE -

ND-5.3pg/L  (23.4 %}
5, 2001 # [ 14 1715007

U -

ND-4300 pg/kg (81.3 %fai
Hisk 2001 7 [ 14 487

RV

5.61-90.9g/kg( 1998 ¥ 7}
AT AR - 4

RUFAR ~ HEEARERIA) -

trace-13.9 g/kg (2000 =+ 'F’i
FRFIHRE VS KT

W T R -
TI¥HF [ %44 ND-16.4
nglg ¢ FIi

<9.4-321.7ug/g

2001 ¥ [ 19 20 B[] 95 fd

Federal Regulatory Program

Lists : Air Contaminants

(Occupational and Safety

Health Act) ;Hazardous Air

Pollutants (Clean Air

Act) ;Hazardous Constituents

(Resource Conservation and

Recovery Act) ;Hazardous

Substances

(Superfund) ;Maximum

Contaminant Levels (Safe

Drinking Water Act) ;Priority

Pollutants (Clean Water

Act) ;Toxic Release Inventory

Chemicals -

USA Drinking Water Quality

Standards: MCL ; 0.006 mg/L,

MCLG; 0 mg/L -

Canadian Water Quality

Mono(2-ethylhe

xyl )phthalate

il : 35

ng/l

NOAEL : 37.6

mg/kg/day

(Repeat dose

toxicity, Rat)

NOAEL : 44
mg/kg/day
(Development

toxicity, Rat)

LOAEL : 91
mg/kg/day
(Development

toxicity, Rat)

wt al., 2000;

9%,2000,2004; B

fjl2¢>1998; Fisher

et al., 2003;

Mylchreest et al.,

2002; Gray et al.,

2000; Parkset al.,

2000;

Zacharewski et

al., 1998; CERI,

2001; Nishihara et

al., 2000; CDC,

2001; Hashimoto

et al., 2003;

El-Mubarak and

Huisingh, 2001;

Roy et al., 2004;

Legleretal.,

2002; Daviset a,

1994; Harriset al.,

1997; Okubo et

al., 2003; Kavlock
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1996: 314760 [Ffi;

1997: 309719 i

Reporter gene assay (Hela cell, hER

expression gene) : ER Negative

Yeast growth assay (S. cerevisae PL3

strain, hER) ©  ER Negative

ER positive cell proliferation (MCF-7

(E-Screen) human breast cancer cell ) :

ER Positive (>10° M)

ER positive cell proliferation (MCF-7

(E-Screen) human breast cancer cell ) :

ER Negative (10°M ~ 10M)

ER positive cell proliferation (MCF-7

(E-Screen) human breast cancer

cell ) : Mono-2-ethylhexyl phthalate

ER Negative

ER-CALUX (T47D-luc cell) : ER

Negative

NOAEL

: 339 mg/kg

bwiday (54 1%'f7

[l %~

LOAEL

)

: 1060 mg/kg

bwiday (% <= Fi1% [

H AR Tt 510 ~
40 (ng/ ) ; F*] 3400~
23 (ng/ )

2001 & |14 g1 AU
68/81 (84 %) , L% Al

nd~330 pg/kg

2001 F [ 14455 ~ HHT A
e
70/81 (86 %) , T !

nd~170 pgrkg

1997 5 - R 1)

30 ()

Guidelines for the Protection

of Aquatic Life: freshwater; 16

micro g/L, marine; insufficient

data -

WHO Guidelines for Drinking

Water Quality: 0.008mg/L -

USA CWA National

Recommended Water Quality

Criteriac Human health for

consumption of water +

organism; 1.8 micro g/L,

Human health for consumption

of organism only; 5.9 micro

gL -

etal., 2002; )34,

1999
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o

Diethyl phthalate

(DEP)

(EffSsES P ILLFJ*‘%
i~ TP 250 - R
HCm TR

M o

304 [ (% % 371

S0 23 [, 1998

USA) -

FI4 % /% 1996: 700 F -

6.178-8.6 g/kg

(Oral,

Mouse)

9.168-31.0g

/kg (Oral,

Rat)

2.749-3.22 glkg

(ip, Mouse)

5.675g/kg (ip,

Rat)

RBA (hER  expressed in  Sf9/

Baculovirus) : ER Negative

RBA (recombinant ERa ligand

doman) : ER Negative

RBA (ER from ovariectomized SD

Rat) : ER Negative

RBA (ER0) © ER Positive (3 %, 4.5x107

M)

RBA (ERB) : ER Positive (3 %, 10% M)

Yeast two-hybrid assay :

ER Negative

Reporter gene assay (recombinant yeast ,

hER gene & lac-Z reporter gene) : ER

Positive (1/2,000,000 E2)

Reporter gene assay (Hela cell, hER

Uterotrophic assay (S.C.,

7 days,

ovariectomized

Rat) : No effect

(2,000 mg/kg/day)

Fish screen assay

(Japanese M edaka,

Vitellogenin) : No

effect (<1053.3 ug/L)

Reporter  gene  assay

(CHO-AR-Luc  cell,
PSG5-hAR-puro)

Anti-AR Negative (0.1
nM R1881

+0.01-50

uM)

AR binding assay : AR

Positive
(IC50=1.5x10° M,
10°~10° M)
Reporter gene assay (Hela
cell, hAR) AR

Negative (10° ~ 10°

M)

Reporter gene assay (Hela|
cell, hAR) : Anti-AR

Positive

(IC50=7.9x10° M,

Hershberger assay (oral, 10

days, SD Rat) : No effect

(2000 mg/kg/day)

Hershberger assay (oral, 10

days, SD Rat, DEP (2000

mo/kg/day) + TS 0.4

mg/kg/day (s.c)) - No

antiandrogenic effect

By M EVENRS 5.8

ug/year/person

ND-0.007 g/kg (1998 7 '
WA R~ 4=
A~ A - o

Pd)o

T [[%34 ND-0.87

nglg ¢ fif<0.1-0.24ug/g

ND-0.9 pg/l (4.7 %!
5, 2001 & [ 14 171407

SR -

ND pghkg (2001 & [ 17

A48 g A ) -

2001 # [ 14 20 #57]) 95 [t
= SRR 19f 180 ~

<15(ng/ m® : »7[*| 4500

AES= e ol

[I4 : Chemical Substances

Control Law; Air Pollution

Control Law ; Marine pollution

Prevention Law -

Federal Regulatory Program

Lists : Hazardous

Congtituents (Resource

Conservation and Recovery

Act)

(Superfund)  Priority

Pollutants (Clean Water Act) °

USA CWA National

Recommended Water Quality

Criteriac Human health for

consumption of water +

organism; 23000 micro g/L,

Human health for consumption

: Hazardous Substances

-

Monoethyl

phthalate

"1t 1 Monoethyl
phthalate ]

fifl - 176 pglL

NOAEL : ~750
mg/kg/day
(Repeat dose
toxicity, male

rat)

NOAEL : 3210
mg/kg/day
(Development

toxicity, rat)

CERHR, 2000;{

fit - 1998,

CERI, 2001a,b;

Nishiharaet a.,

2000; Nakai et al.,

1999; Blair et al.,

2000; Harriset al.,

1997, CDC, 2001;

Roy et al., 2004;

Legleretal.,

2002; Gaido et al.,

1997;2000; WHO,

2003; USDHHS,

1995; [*[341,1999,

Okubo et ., 2003

; 9=, 2000,2004
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expression gene) : ER Negative 10°~10° M) ~ <15 (ng/ m°) of organism only; 120000
micro g/L
ER positive cell proliferation (MCF-7 AR reporter gene assay 2001 & [ I 8 A
(Yeast, hAR) : AR 0/81 (0 %)
HE r]iﬂ ﬁ

(E-Screen) ; ZR-75 human breast cancer

cell) : ER Negative (<10uM)

ER positive cell proliferation (MCF-7

(E-Screen) human breast cancer cell ) :

ER Positive (7 %, 10-4 M)

ER-CALUX (T47D-luc cell) ER

Negative(<10° M)

AR reporter gene assay
(HepG2 cell, hAR): AR

Negative (<10° M)

2001 5 [ 14475455 ~ 5

iR i

0/81 (0%)

LBECH RS 0.01

~46 ppb

Positive (1/3.2x10° E2)
Reporter gene assay (Recombinant yeast
cell) : ER Positive (30 % REE at 10 *°
M, 1//5x10” E2)
6 |Dipentyl phthalate | ][] 2.206 g /kg RBA (recombinant ER ligand doman) : | Uterotrophic assay (S.C., |RBA (recombinant AR Hershberger assay (oral, 10 [ND pg/L (2001 # [ 14 171 ﬁq’rlﬁfﬁﬁ #% |Nishiharaet a.,
(DPP) (Oral, Rat) ER positive (0.00165 % E2) 3days, juvenile ligand doman) : AR days, Rat) @ & sk ‘ﬁz‘ﬁ””ﬁiﬁ%ﬁiﬂﬂ) ° P o 2000; Yamasaki et
Rat) @ = R e Negative (DPP<1000 mg/kg/day) al., 2004a,b;
Yeast two-hybrid assay :  ER Negative Gt (<1000 ND pg/kg (2001 & [ 14 Okubo et d.,
mg/kg/day) ER positive cell|Hershberger assay (oral, 10 | 48 & &4 ) - 2003; Hi%ﬁgﬁ_
ER positive cell proliferation (MCF-7 proliferation ( MCF-7| days, Rat) : *éi[&é‘?ﬁ-ﬁﬂ 41, 2001
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v

AR B A PHGD)
(E-Screen) human breast cancer cell ) : (E-Screen) human breast ’JFLTQEH'& ’}> (DPP1000 |2001 F [ 14 20 tfi‘?m 95 ffit
ER Negative (<10uM) cancer cell ) 1 3P mg/kg/day +TS 0.2 B A STt 19~
MPP %/ Anti-ER| mg/kg/day) <5(ng/ m?) ; *iP’] 160~
Positive (>10" M) <5 (ng/ m%)
2001 = |17 @R bt i
0/81 (0 %)
N ATE

2001 # [IA 1485
LA A

0/81 (0%)

7 | Dihexyl phthalate [ifi PVC gﬂrﬁ]l[l/[l;&’ﬁ ~ =129.6 ml /kg RBA (recombinant ER ligand doman) : | Uterotrophic assay (S.C., |RBA (recombinant AR Hershberger assay (oral, 10 [PVC ?é&lﬁi]iﬁ 143 ugkg | f'% ‘sﬁ”?ff ° ﬁq’rlﬁfﬁﬁ %% |CERHR,2000;
(DHxP) F o TR e (Oral, male ER positive (0.000918 % E2) 3days, juvenile ligand doman) : AR days, Rat) @ 272" | bw/workday PoFel o Nishiharaet al.,
BTV 0 (] Rat) Rat) © = &% | Negative PRI 2000; Yamasaki et
Yeast two-hybrid assay :  ER Negative Gt (<1000 (DHxP<1000 mg/kg/day; [ND pg/L (2001 # [ !4 171 LOAEL : 1800 |al., 2004ab;
<250 [ (USA) ° 38.9 ml /kg mg/kg/day) DHxP <1000 mg/kg/day | i/ | [FBUFLAR) - mg/kg/day Okubo et al.,
B ERSEATR] (Oral, RBA (ER from Immature SD Rat) : ER +TS 0.2 mg/kg/day) (Repeat dose  |2003; | fz’tf%ii?i
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female Rat) Negative Uterotrophic assay (S.C., ND pg/kg (2001 7 [ 14 toxicity, Rat) | #;, 2001;
7days, ovariectomized Reproductive LOAEL : 380 48 &g/ % dAgf] ) « Zacharewski et
Reporter gene assay (MCF-7 cell,| Rat): No effect (<2000 mg/kg bw/day (+-%v3 LOAEL : 9.9 g/kg|al., 1998; 3=,2000;
Gal4-hER-luc) : ER Negative mg/kg/day) [ [%) ND-trace g/kg ('F",?ﬁﬂ!% (Development
VS R TEE S toxicity, Mice)
Reporter gene assay (Hela cell, [T ) o
Gal4-hER-luc) : ER Negative
2001 [ 14 20 #{]| 95 fif
Yeast growth assay (S. cerevisae PL3 S AEREE 19t 15~
strain, hER) :  ER Negative <1(ng/ m® : Mi[*| 37~
<1 (ng/ )
ER positive cell proliferation (MCF-7
(E-Screen) human breast cancer cell ) : 2001 & [ 14 g Ak sk
ER Negative (<10uM) 0/81 (0 %)
2001 5 [ 14§45 - B 4
i A At
0/81 (0%)
Dipropyl islael] RBA (recombinant ER ligand doman) : | Uterotrophic assay (S.C., |RBA (recombinant AR Hershberger assay (oral, 10 [ND pg/L (2001 #F [ 14 171([ !4 - [.'ﬂ'}i.FJT]\’/]J'FT ° S;Eq'l'!f%ufif% #%: |Nishiharaet al.,
phthalate ( DPrP) ER Negative 3days, juvenile ligand doman) : AR days, Rat) © RS | S PRI - P 2000; Yamasaki et
Rat) © 1 CERREER | Negative s e SHIES ey~ al., 2004ab; 1%
Yeast two-hybrid assay :  ER Positive E"”—‘i%’(fkiﬁ‘lﬁf (<1000 (DPrP<1000 mg/kg/day; |ND pg/kg (2001 7 [ 14 Monopropyl IEU?’J_H’}, 2001; 3=,
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(REC10=1x10"® M) mg/kg/day) DPrP<1000 mg/kg/day | 48 gl - phthalate 2000
+TS 0.2 mg/kg/day)
ER positive cell proliferation (MCF-7 2001 # [ 14 20 iﬁ?m 95 f
(E-Screen) human breast cancer cell ) : RIS 9t 4.8~
ER Negative (<10uM) <1(ng/ m® : M| 17~
<1 (ng/ m%)
2001 & [ 14 g1 AU 1
0/81 (0%)
20015 14795 - $F 4
Bl A A e
0/81 (0%)
9 Di-n-octyl DnOP 7 fjii | = 1 {=2]| 13 g/kg (Oral,  |Vitellogenin  (VTG) induction  in|Uterotrophic assay (S.C., |AR reporter gene assay ﬁél{f ’\E&ﬁ%’éﬁféiﬂf Bk i]ﬂﬁg‘r 3-30 pug/kg bw | SR~ F AR E A sty - CERHR,2000;
phthalate (DnOP)| [ ¥ ﬁlrﬁ%%rﬁf[ 'LrJ}‘F*, Mouse) rainbow trout hepatocyte cultures: ER|  7days, ovariectomized (Yeast, hAR) : AR (Single daose, 100 /day [ 14 : Chemical Substances Mono-n-octyl  |Zacharewski et
SLETL ﬁﬁﬁ’»ﬁl . r& Negative Rat) : No effect Negative(<10° M) mg/kg bw/ day, 90 days) Control Law; PRTR law class phthalate al., 1998; Jobling
A~ FROL R - #5637 g kg (<2000 mg/kg/day) ND-1.04 g/kg (i 447 | 1 (MSDS required) - et al., 1995; Petit
BT 7% rﬁ[‘ﬁ‘ﬁﬁ&‘% (Oral, Rat) |RBA (ER from Immature SD Rat) : ER ARreporter geneassay |NOAEL (rat - pathological Fﬁm@ﬁﬁ] . T’}J”ﬁﬁ] R MRL (Minimal |et al., 1997; Harris|
ﬁ"h o Negative (HepG2 cell, hAR): AR| change in pancrease) : ﬁ N [[Iﬁf‘ﬁﬁ'ﬁgi‘d) o Federal Regulatory Program Risk Levels > |etal., 1997
Negative (<10° M) 2.078 glkg/day - Lists : Hazardous Constituents|  extrapolation [z » 1998;
[ FDA Wiffiﬁli‘lif?firﬁﬁ Reporter gene assay (MCF-7 cell, [l [~ Z@*ﬁg‘ﬁ.;‘/iﬁg’rﬂ NOAEL (mice » ]’iﬁﬁﬁ””l’iz‘ﬂ ND-0.26 (Resource Conservation and fromanimals |Coleet al., 1984;
Gty 4-4'31{3‘4@%1 ° Gal4-hER-luc) : ER Negative (Invitro) reeproductive) : 7,500 Recovery Act) ; Hazardous to human) : 3 [OME, 2002;

nglg e
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10,000,000 fn%’lﬂ:

(USA) -

Reporter gene assay (Hela cell,

Gal4-hER-luc) : ER Negative

Yeast growth assay (S. cerevisae PL3

strain, hER) ©  ER Negative

ER-CALUX (T47D-luc cell) : ER

Negative

Reporter gene assay (Recombinant yeast

cell) : Negative

Reporter gene assay (Recombinant yeast

cell) : L5214 MnOP ER Negative

glkg/day -

NOAEL (rat >

reeproductive) : 350

gkg/day -

<0.06-0.49ug/g

P R

0.21-1.42 mg/kg -

5 e

DNOP | REASHH] 7

i

e e

R

DnOP 7 5 [ 15 5l
TME 3 o W

0.1-1 pglL

DnOP 7 1984 & (2-4 %)
WA AR Y
4‘%@1;&#[& L)
2.6-20ng/L » 0.06-0.94

ng/L

TR f?,%‘s] 240,609@"?‘3

UL % I PR Y

Substances (Superfund)

Priority Pollutants (Clean

Water Act) °

mg/kg/day -

MRL (Minimal

Risk Levels »

extrapolation

from animals

to human) :

0.4 my/kg/day

for

intermidiate-d

uration oral

exposure °

NOAEL : 38.8

mg/kg/day

(Repeat dose

toxicity, Rat)

NOAEL : 9.78

mg/kg/day

(Development

toxicity, Mice)

TRI192, 1994;

Ligockiet al.,

1985 ;Zacharewsk

ietal, 1998;

USDHHS, 1997,

Mannet a., 1985;

Leglereta.,

2002; Harris et al.,

1997; Gaido et al.,

1997;2000; Dogra

et a., 1987;

Fredricssonet a.,

1993; 9=, 2000
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B 551] 15,302 ﬁiﬂ#

Fo SR T -

S EPA BB [

DnOP <0.5 ppb

B EPA B2 el

DnOP 0.06~0.94 ng/n?®

S EPA BHEIE (1

DnOP  0.024~ 1 ppb -

10

Diisononyl

Phthalate ( DINP)

PINP i 2 VAT - i
PVC Bt fT 15
EERNEr RIS

ST -

[E1 BRI 25 Al &

GREIEUT T )

SR -

b

B[]

b
)

124 My ey

>10 g/kg (Oral,

Rat)

>3 ¢g/kg

(Dermal,

rabbit)

RBA (hER expressed in  Sf9/

Baculovirus) : ER Negative

RBA (ER from Immature SD Rat uterine

cytosol) : ER Negative

RBA (recombinant hER) : ER Negative

Yeast two-hybrid assay :  ER Negative

Uterotrophic assay (S.C.,

4days, juvenile

Rat) : No effect

(<2000 mg/kg/day)

AR reporter gene assay

(Yeast, hAR) © AR

Negative (<10° M)

AR reporter gene assay

(HepG2 cell, hAR): AR

Negative (<10° M)

T 1 2

B (750

mg/kg/day) -

P SD R HE
& RS IwEE Sertoli cell

FUEL (20000 ppm) <

Reproductive NOAEL :

665-779 mglkg/day

3-12 77 DINP %ﬁlﬁg‘g S

ug/kg bw /day -

% -y 330 gk

bw /day ©

R TCAE

Monoisononyl

phthalate

NOAEL : 88

mg/kg/day

(Repeat dose

toxicity, Rat)

NOAEL : 500

CERHR,2000;

Fialaet al., 2000;

Doull et al., 1998;

Zacharewski et

al., 1998; Jobling

etal., 1995,

Bolger et d.,

1998; Nakai et al.,

1999; Petit et al.,

1997; Gray et

137




BTy (19987, USA)-

RBA (ER from Immature SD Rat) : ER

Negative

Reporter gene assay (MCF7 cell,

Gal4-hER-luc) : ER Negative

Reporter gene assay (Hela cell,

Gal4-hER-luc) : ER Negative

Yeast growth assay (S. cerevisae PL3

strain, hER) : ER Negative

Fish screen assay (VTG) : ER Negative

Yeast based assay (Rainbow trout ER) :

ER Negative

Reporter gene assay (Recombinant yeast

cell) : ER Negative (10°~10° M)

ER positive cell proliferation (MCF-7

(E-Screen) human breast cancer cell ) :

(malerat) ; 696-802

mg/kg/day (female rat)

mg/kg/day

(Development

toxicity, Rat)

al., 2000;

Nishihara et al.,

2000; Coldham et

al., 1997;

Masutomi et al.,

2004; Harriset al.,

1997; Gaido et dl.,

1997;2000; Okubo

etal., 2003
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ER Negative (<10uM)

ER positive cell proliferation (ZR-75

human breast cancer cell ) ©: ER

Positive (10°~107 M)

1 Diisodecyl

Phthalate

(DIDP)

DINP [fi2*] SR » iy
PVC IR~
SERE TR
BT %,?;V b

[

BIP 2 o T

64 g /kg (Ord,

Rat)

>3.16 g/kg

(dermal,

Rat)

RBA (hER  expressed in  Sf9/

Baculovirus) : ER Negative

RBA (ER from Immature SD Rat uterine

cytosol) : ER Negative

RBA (recombinant hER) : ER Negative

Yeast two-hybrid assay :  ER Negative

Reporter gene assay (MCF7 cell,

Gal4-hER-luc) : ER Negative

Reporter gene assay (Hela cell,

Gal4-hER-luc) : ER Negative

Uterotrophic assay (S.C.,

4 days, juvenile

Rat) : No effect

(2000 mg/kg/day)

AR reporter gene assay

(Yeast, hAR) : AR

Negative(<10°®° M)

AR reporter gene assay

(HepG2 cell, hAR) :

AR Negative (<10°

M)

Reproductive NOAEL :

427-929  mg/kg/day

(malerat) ; 508-927

mg/kg/day (female rat)

W - LR 330 ugkg

bw /day -

mh
N

=

4

i

-

Monoisodecy!

phthalate

NOAEL : ~282

mg/kg/day

(Repeat dose

toxicity, Rat)

CERHR,2000;

Fialaet a., 2000;

Doull et al., 1998;

Zacharewski et

al., 1998; Jobling

etal., 1995,

Bolger et al.,

1998; Nakai et al.,

1999; Petit et al.,

1997; Gray et

al., 2000;

Nishiharaet a.,

2000; Coldham et

al., 1997; %,

2000; Masutomi
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Yeast growth assay (S. cerevisiae PL3

et al., 2004; Harris

et al., 1997; Gaido

strain, hER) ©  ER Negative et al., 1997;2000;
Fish screen assay (VTG) : ER Negative
Yeast based assay (Rainbow trout ER) :
ER Negative
Reporter gene assay (Recombinant yeast
cell) : ER Negative (10° ~ 5x107 M)
12 | Dihepty! Phthalate| 3]/ >2 g/kg (Ora, |Yeast two-hybrid assay : ER Negative Repeated-dose toxicity test : FI4 T]\’/]J'F'vf o R EEN Nishiharaet al.,
(DHP) Rat) (oral, 4 Weeks, SD rat) : Monoheptyl 2000
%('"’\“E:?F}'J%(";ﬁ [RE [~ EE?J [ 14 : Chemical Substances phthalate
KSR D ﬁ'J%;l‘ Control Law; PRTR law class
FEHITY AT B R 1(MSDS required)
HIHAIL (1000
mg/kg/day)
13 Diisobutyl islie] 159 /kg (Ora, |Yeast two-hybrid assay : ER Negative Fi4 ‘sﬁufg‘f o sty - Nishiharaet a.,
phthalate ( DIBP) Rat) Monoisobutyl [2000; Harriset al.,
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Reporter gene assay (Recombinant yeast [I4 : PRTRlaw class2 (MSDS| phthalate 1997
cell) : ER Positive (30 % REE a 10 *° required)
M, 1/10 E2)
ER positive cell proliferation (ZR-75
human breast cancer cell ) : ER
Positive (10° M)
14 Diisooctyl islie] >22.6 g/kg Yeast two-hybrid assay :  ER Negative By - Nishiharaet a.,
Phthalate (Oral, Rat) Monoisoocty (2000
(DIOP) phthalate
15 Dimethyl W] 6.8g/kg (Oral, [ER-CALUX (T47D-luc cell) : ER IR/ (34 ND-0.07 |3~ [ ~ 1 T fessfprl Legler et al., 2002
phthalate (DMP) Rat) Negative no/g; fleg Monomethy! Nishiharaet al.,
<0.05-0.17ug/g [ 14 : Chemical Substances phthalate 2000; 9=, 2000,

Yeast two-hybrid assay :  ER Negative

Reporter gene assay (Recombinant yeast

cell) : ER Negative (10° ~ 5x107 M)

Control Law; Air Pollution

Control Law -

Federal Regulatory Program

Lists : Air Contaminants

(Occupational and Safety

Health Act) ; Hazardous Air

LOAEL : 4 mgkg

(Repeat dose

toxicity,

Rabbit,

kidney, liver

effects)

2004 ;Taiwan EPA
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Pollutants (Clean Air Act) NOAEL : >3570
Hazardous Constituents mg/kg/day
(Resource Conservation and (Development
Recovery Act) ; Hazardous toxicity, rat)
Substances (Superfund)
Priority Pollutants (Clean
Water Act) : Registered
Pesticides (Federal Insecticide,
Fungicide, and Rodenticide
Act) ; Toxic Release
Inventory Chemicals
16 Diisopropy! f] il Yeast two-hybrid assay :  ER Positive ER positive cell RN Nishihara et al.,
Phthalate (DIPrP) (REC10=2x10° M) proliferation ( MCF-7 Monoisopropyl |2000; Okubo et
(E-Screen) human breast phthalate al., 2003
cancer cell ) @ {S3E4
MIPrP ‘s] Anti-ER
Positive (>10 M)
17 Diisoheptyl islie] >10 g /kg (Oral, AR reporter gene assay Fessf Gaido et d.,
Phthalate Rat) (Yeast, hAR) : AR Monoisoheptyl |1997;2000
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(DIHP) Negative(<10° M) phthalate
AR reporter gene assay Development
(HepG2 cell, hAR): AR NOAEL : 300
Negative (<10° M) mg/kg/day” -
18 | Dibutoxyethyl |3 {#] Yeast two-hybrid assay :  ER Negative Nishiharaet al.,
phthalate 2000
(DBEP)
19 |Di ( 2-ethylhexyl ) f#'l PVC E‘;EJ [“#|I'J2vi%  19.19g/kg (Oral, |Yeasttwo-hybridassay : ER Negative |Fish screenassay ND-0.19 pug/L (7.0 %t [ 4 ~ {[g:rrﬁﬂ?’f ;;Eq’l'lfﬂifif% #2%: |Nishiharaet al.,
Adipate Phthalates = [~ &4 rat) (Japanese Medaka, =, 2001 & [ 174 171 A PoFE 2000; Hashimoto
(DEHA ; QR e EALE ER positive cell proliferation (MCF-7|  Vitellogenin) : IR o F14 : Chemical Substances et al., 2003;
Di-Octyl Adipate | #f: f}%%’;ﬂfﬁfh . r’] (E-Screen) ) :  ER Negative Negative (<453.6 Control Law; PRTR law class | X370~ : Hodge et al.,
(DOA)) i - ﬁﬁ‘rﬁéﬁ ng/L) ND-17 uglkg (2.1 %f@t!} | 1 (MSDS required); Air Mono(2-ethylhe| 1991; Singh et a.,
JECTm] - [ (S = (ICR Mice, ,2001 # [ 14 481" % | Pollution Control Law; Marine| xyl) Adipate  |1975; Dalgaard et
male, 9.2 mg/kg) P - pollution Prevention Law - al., 2003; MOE,
Tt ey Development 2001
175, K F 2001 [ I} R A@t!'=  Federal Regulatory Program NOAEL : 200
22/81 (27 %) , ¥h il | Lists : Maximum Contaminant mg/kg/day -
1,361 7 (& 440 nd~46 pg/kg Levels (Safe Drinking Water
P 5SS 921 Act) * NOAEL : 28
1998 F, USA) - 2001 F [ 1A 40E ~ BhT A mg/kg/day (SD

143




If’F[ &ﬂﬁﬁfﬁ#[ﬁ%zl =S U.S. Drinking Water Standard: rat, %gf Vil
[ 17 32700 i (1996) for 6/81 (7 %) , L Flal MCL 0.4mg/L, MCLG I T
adipate plasticizer nd~56 ng/kg 0.4mg/L ’F}?EW F{'J)
WHO Drinking Water Guideline:
0.08 mg/L
20 Diisobutyl islael] Yeast two-hybrid assay :  ER Negative By - Nishiharaet al.,
adipate (DIBA) Monoisobutyl (2000
adipate
21 | Di-n-butyl adipate | ] ] Yeast two-hybrid assay :  ER Negative RN Nishiharaet al.,
(DBA) Monobuty! 2000
adipate

Abbreviation: 1.RBA : Receptor binding assay. 2. YES: Yeast estrogen screen. 3. REC10: ﬁlﬁﬁ'lz‘? 10% B2 sk (=5 1 ﬁﬁﬁﬁ%‘ﬁgi&’& . 4. REE : #5853 3%k 5. LOAEL :  lowest observed adverse effect level. , 6. NOAEL : no observed adverse effect level. 7. ER: estrogen receptor.

8. AR : Androgenic receptor;

9. PRTR law (Pollutant release and transfer register law) -
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