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C3 )

i H o RAIROEOHEEEOLEIZHRLIMEL LT, 77X LBER (2—=F
~%F ) (DEHP) (CAS No. 117-81-7) O£ 5 fdt e 22 250 & FhE L 7=,

PRI W e 1T, A EERER (7 v b, v U AR U HX) | Atk
FIERER (7 v B RO L) 30 APERER K OB R (T v PR~ T R) |
AGE - BAEFERR (Z o b, TR AR OT X)), BaEERR, EEEE
HONRFETH D,

FEREBMICB VTR b7 DEHP o A3k, 46 - 3430 & B AN
ThHolz, AHH - FBEFEICOW T, FolmEICB W CTHERED EFE R I 5 %
BARINTEY . FRERHR O OREY %/ L7- DEHP O&ZRIZL -
T, HEROAFTRIZ T HEENKRIEHEN OB LN TS, /2, & M
BWTHAN « BAE~DOEENRINTVDIN, BESLN TV AERREORIT
Dipd . v NOFREHERICEROBFHIH WD Z &38R A TR TH S &
I L7,

RENAEZONWTIE, T AKRDT v MZBWTHFEENFERE I NLD Z ENRE
NTHWDHHR B MZBWTIEIDEHP O O &I X DDA L TldZewn,

F7-. BB OWTIX, in vitro TIXIFIEEMTH V. 1in vivo TH I AENME
ThY  MEMIZAT DEHP kU2 OR#E#Y A DNA IZxt U CEEM R ST E R
THOTIERNWEBZXONTZ b, T XT 4 v 7 RREEWE TH % AlHE
Peixd 255, HHAY 72 B R Em M E Tldewn & Lz,

L7=NoT, A —HERE (TDD) Z2&XETHILEBARETHDI EEZT-,

HFHRoBO OB, mBIEKWNOAEL (X, 7 v FOIIR 7T H)H550% 16 HE TD
SRR O 5 BRICE T 5 3 mg/kg KE/H TH Y . FHEFIMRE 100 (FEZE 10,
A7 10) TBrL 72 0.03 mg/kg {AH/H % DEHP @ TDI & &% E L7,



I. FHEZEFOREE

THENBEE R (2—=F )~F ) (DEHP) 1%, 7NV AT LO—FTH
D, ZENAEBT AT VIR B =/ (PVC) ZFEkD T H7T7AF v 7 DA]
WHEIE L CH SN FME TH D, FOETIE 2002 4 8 A b, HAESUINE
Witk s 2 58T 2 RMICHEMT o455 - A0l DEHP ZEMEE LTHY
72 PVC Z#Epkm & T 2 aBIEDFERZFAI&E L TEEELTnWs s EZATHD,
JEA A BT, AE, #i-iC DEHP, 7 Z Ly« Y 7 =)L (DINP)., 7 %
NViEY 7 F )L (DBP) ., 7 Z Vg A V5 2 v (DIDP) ., 7 Z Vg 4 7 F )L (DNOP)
KT ZfpR )7 F 0 (BBP) I22oW\WT, BmfAEEICBIT 28 HRE -
RevIEORBEEOLIEIRIBEAR LV LD ONZZ b, ZLG 6 WE
(2N T & il B 52 BRI 25 2558 S T,

0. FFHENEMEDHME

DEHP X7 7 X F v 7 OREAIE LT, Fr2 PVC RSN D (1. 4. &
M), DEHP (X PVC IZBEMIZHHE I N TV DD, PVC 53, BT X
IFHEB T 5, L7z -> T, DEHP 13ZEX, BB, K, T8, KEKOREMIZFEL D
5. BIEM 7R BREEEYE L 72> C\v5 (CSTEE 2008) .,

1. B - 2FHX - FE - BERX

—fix4 THENLVBEE A (2T )LNF L)

IUPAC : <4 > 7 X ILEEE R (2-mFILAF L)
<#4 >Bis (2-ethylhexyl) Phthalate

B4 T HENERY (2-mF~F ) DEHP, 7 X VT 4 7 F 1,
DOP2

CAS No. : 117-81-7

1= Co4H3304

S 390.6

(AARFEREB b FWERZ 2D — F (BARZER ICSC) 2001 X 0 HHe, *K[EE &K
EREAEME T — %37 (USNML HSDB) 2010 k£ 9 %)

V72 NVERY (nod 7 Fv) RZEOMORMEEREET LD D,
2 J{iE LICE T



2. YELFHENE
WEEHIEIR - AR RRDOH 5 BENLRADRTD © 5 K

FalA -50 C., -55 C*
BB 385 C

iD= 215C (o.c.)
AERUE 0.001 kPa (20 C)
thE (k=1) 0.986
KA~DOIEMEME © T 720

F B =K ERE . log Pow=5.03, 7.60%

Aoy iR

3. ENEEE -

Bt (bW E A ) >
(H AEEiK ICSC 2001, * US NML HSDB2010, **@p&pE 344 1975)

WHAE

DEHP ® 2006~2010 4® 5 H-M O ENEE &, W AEEZ2E II-1 1T7R7T,
2B, ALFEWE OFE N ORESE O BRENC BT D EMHICES X 2009 FEICE
R EFWE & LRl SN2 iUE - i AR O &3 146,051 > TH D

(RRFFFESEAE 2010),

x -1 DEHPOERNLEEE - HIEAESF (2006~2010 £F) B (%8 bV
2006 4F 2007 4 2008 4 2009 4 2010 4F
] Py 2 173,281 187,983 166,311 125,281 143,539
PN 22,617 9,508 20,359 25,012 16,005
iy HH 8,634 7,157 6,497 6,442 7,220
[ P 7o 177,670 184,349 162,520 123,859 140,389
*WHEHES
(ATEARIT %4 2011)
4. A&

DEHP i3kt =)L, = rukila—RA AZ7 UL, HbTLEDORIZBAT
BN LT, T AT 7 OREHE L THWLND, Rl by =18
fh, EELTY— b, GRS, EREEM. BERE=A7 1A, X—Z MZ
A END ((BFT P8 2004), T ofh, @Bk, EEHCHEERIOEBER & L CE
Haihsd (B 5 2005), EARTOFEELRH@BHAIZ 2V T, 2006~2010 4
D5 NEOERHER -2 1277,

3 7Ny A s F v (DOP)

& L COEFREE,



#&1-2 DEHP'‘O FZERZAEMNHERF (2006~2010 FDEE)

A& s (ho) | HAEE (%)
PR At 195,641 24.7
— 7 A v — b 113,806 14.4
ARy R (M) 83,513 10.6
BEAR 79,678 10.1
AR 73,893 9.3
BEF = L7 4 LA 57,530 7.3
ar Ry R (ERA) 51,204 6.5
HRFEI A 5% A D & - R— A « T A

o b b= BEE - BB - BE A 135,722 17.2
Vv, JBEY, O

&t 790,987 100.0 (100.1%)

*HEBIHHATEIS (%) OFMIMEEF ALY 100.11272 %
(AT8FTES 2011)

5. FERHF
(1) BmADHKE - RHRDEICEY R
OE R

BIEAEICBW T, B, mINm%E ok IETE (& éé HRE=EE A,
JEAEE 1959) 5 3t E M ONFZR T AZRER L IIFHRALET I 6 OJFEM
Bt—fx 0Ok 71289, DEHP Z 5kt et E L THW= PVC % E5% \2:?“5/\}352
BHIE 2 . AR USRI ER S 2 B A T 2 BTl 3 2 3 B IR e 2 O R
ﬂ’k LTCHWAZ 213, DEHP 23 aH TR H L TR \—/bb%ﬂﬁ—%)%%ﬂ@fib\

INIMLEENTWEEEEZREEZEIEIN TS (BEAE4E 2002a), < DIED,
DEHP ZA[MEAFIE L7 PVC FSoRE~OFHZRT A2 L)@ TV

(JEA4244 2000).,

Q@*E

BIHANER 21 & (I yaNIcigYt s v a v T) I2B8WT, DEHP %
MMM EL LT EERIR N —T 0 7Ok (§ 175.105, 175. 300
175.380, 175.390), MK A DSy (§176.170, 176.180, 176.210), 7~
~—~OfFH (§177.1010, 177.1200, 177.1210, 177.1400). é)ﬁ'ﬁ&@@%ﬁ%?ﬁ

4 EsICHE L

5@mﬁ$%f%ﬁ&i AL, BT ) B2 oM &S UIEM o, R, T, FHE, &r
R, B %xXiﬁﬁmﬁ k&t o, BN SUITRIMY I B DR, g R

@@@%%wﬁ =1L, r¥&0mF¥ B 2BMOERO A SN DK, SHEZOMmO

Wi, Zhaed ey, Fo, ARl BRI E AN, TEATHWLHT, Rl
ti?ﬁﬁﬂ%%?ﬁ%?é%ﬁ%@iif%lé“?ﬁﬁ‘%ﬂﬂﬁb\50



# (§178.3910) KL OVAI¥AK] (§181.27) & LT, RSMICHEBERMT 2037 LI
FEHTLZEREOLNLTWVAEN, ZBHICEIVHIREZMFAINL TS, # 2
§181.27 IZB W Tk, MK EARMARDDIE~OHERIZEE I N TV 5 (FDA
2012),

QM ES (EU)
ZESHAI (EU) No 10/2011 ([28BW T, BMBAED 77 2 F v 7 X
TSR HOWT, AP T DEHP #3580 TWwWs (EU  2011),
Specific Migration Limit (SML, ®#&1TEGIE) : 1.5 mg/kg
Restrictions and specifications (fil[RFHIH L OHIHE) - IROHEIZIR S,
a) FEREWIMER AL ITHR VIR UAEH 3 2 BB ST 8L S~ o Rl A
b) Fe B 0.1% AT O N A

(2) KEEEBBXIIHA K54 UESF
OERA
AKEHAEME (mg/L) : 72 L
KREFEPAEEME (mg/L) : 0.1
BRIFAVEME (mg/L) : 72 L
FEEAH B FE#HME (mg/L) : 0.06
ZOMMEEE - FRAKEEOEE R O EDRE oL
T AL FEREMmAE L

QFENEE

TGRSR (WHO) (mg/L) : 0.008 (FREVWKKE AT A KT A 8 4 i)

EU (mg/L) : 72 L

KEERERET (US EPA) (mg/L) : 0.006 (Maximum Contaminant Level)
BRINKKETA K742 IpL

I ZEHICHRIAMREOBME

WHO fEIKKEH A RF 4>, EU U 2273 li#E (EU RAR) . KEHEMEWE
BRI ERS (ATSDR) O®FMFHI 7' a7 v A v, BINEZ2HES (EFSA) @
BRE KEEZREE 2T A8 NEMY A 75k ¥ — (NTP-CERHR)
DE /) VT 7EELIC, BHICET L R FEN M A2 L2 (WHO 2011, EU
RAR 2008, ATSDR 2002, EFSA 2005, NTP 2006) .

1. ARERE
(1) Rk
OELEIZE T 2R VORI
T o HEICB W T RO #&E Sz DEHP I3EEE DO Y RX—Blck>TT7 &1

8



Wt/ (2-=F~F ) (MEHP) KON 2-=F~FH/—/v (2-EH) IZ
MK RS =%, &/ = A7 /u{K (MEHP) O TN X5 (Eriksson and
Darnerud 1985, Sjoberg et al. 1985, #HZH 2003) . L2 L., KREHGERHZIER
sfED DEHP & L CHA &I EiL5 (Albro et al. 1982, ATSDR 2002) .

TV ES

7 v T, B RTHRENBOHEE T 5 &, BB O &G S 14C T
# L7- DEHP (14C-DEHP) (2,000 mg/kg {A8E) D95, D7 &b 55% 00k
Wahd (e RH 5720, 2l EOWINER L FH S 5)  (Rhodes et
al.1986) ., 7=, HHO&KEG 7= DEHP OWILRIIEEH DT v FTEW &R
SN THY, 4C-DEHP % 1.0 glkg KE TG OGS LA, 60 Hiimd
v M, 25 Hiis~O 5 TIHRPHRMREITN 2 5 (26%I12H~ 44%) TH
-7z (Sj6berg et al. 1985a, 1986, ATSDR 2002) , mHAEOKROEHGIZBIT D
PFNATOWRNEILT v N LKW E S, JRPPEE TR % &, DEHP @
2,000 mg/kg REH/ H KE M 5 Tld. 7 v FOK 0% 2~~~ —F & v FTiX
2%. #1500 mg/kg IRE/HKEHEG TIETT7 v b (REFEE) D 66.2%I2k~0 =
7AYo GEAREOEE) T3.8~12.7% & X TW5 (ATSDR 2002, Rhodes et
al.1986. Astill 1989) . —J5. 100 mg/kg KAEHEHKETIZT v b, h=7 AV
b, v ALY 28~3T%RE L DOWEL H D (Astill 1989)

DEHP O 0 HUZE T 5 & FDOTHELE DO OWILERIL, IR & OREH ~ O Pt
BhD, HEEOK 20~25% L H#HEE ST 5 (ATSDR 2002) ., — 5, EU (RAR
2008) I%. %200 mg/kg (AHE £ To DEHP O AR T, bt M2 a2 RHE
TH T v b ERBRICIIGRITR 50% EH#HEE LT\ 5D,

MR E=ABHE Ny 75817 L7 DEHP & TeiR/E /N & 5% ()
7o AR B Tk, DEHP ol R 0.34~0.83 mg/dL (2 L, M
AL 28 43 T& -7~ (Rubin and Schiffer 1976) . £7-. DEHP oI5
OMWRIZZFMEEZ TR L, BRUVHIZEN~OIRICE 20 TH Y, < EBWHET
DOFPINT 10~12 R TH D LA T\ % (Sjorberg et al. 1985b, HIiZH
2003) .

RN OWIUIEL . 7y MZBWTHEMA 7 B OB OREICHE
D 86% N 5%fE L Cu 7= (Elsisi et al. 1989)

(2) 9%
QLA =N ¥ i

F o EIZB W T, DEHP KO ORI 2 IR AT 205, Tl O
HERGFLARIC BT DIRENE L, T v b CTIHMBE~OZEFEITIZEAERDNT,
DEHP & O ORI OHEE R IIZAENHAE T 3~5 H, Z Dok T 1~2
AE#HEInTWnsd (WHO2003) ., 7 v FEkO~—Ft& >y I MUC-DEHP %~
—#—& L CDEHP (2,000 mg/kg fKE/H) % 14 HREJSRHF 05 L 7iEkRIC
BT, EEEEND 24 FEIZ OB EERE (14C) I TR b E <., fit T

9



g, Mk, FROIETH -T2, ZOFMANRNE—IET7y he~v—FEy FTX
SEPTWER, ~—FEy FTIET v hD 1/6~1/10 DEETH YV . FH HIL,
~—%% v FTiX DEHP OAWFIFIANEN T v FL VRN & 2EAFIT 5
ELTWb, v—Fty MIxT HRHAE (2,000 mg/kg A8E) @ 14C -DEHP @
HARIRE (8 B3 W T, 7 B ORI A 1300 B O R BE A3k K OV i & 0 =i <
I R R T AT M OV i D 50% A Td > 7= (Rhodes et al. 1986)

F/-. v 7 RIZBIT S 4C-DEHP (0.7 mg/kg KHE) D HEIRR O #5385 T,
BMALRR~D AR Il 1/10 LT TH Y, $e5% 7 BTN, ME i
EONBHEICHED U, B CIEBHERALL T2/ 5 EHmE ST 5 (Eriksson and
Darnerud 1985, ATSDR 2002) .

t MZOWT, ik S 2B, B & DEHP 23 0 &7z & o &)
H5MN, DEHP [T FEBRIBRE CHREHZAEZ ITIRA LG D720, OB [ §EMEN
fefi sk Cw5 (ASTDR 2002) .

QR AR A~AD R

7 v M CiX. DEHP IZHH IS, £72, WLz L TR (OfFR) 128
T35 LTk, REolflEtic DEHP 23 ST\ % (Parmar et al.
1985) ., f %X Sprague-Dawley 7 v ~ (SD Z > k) (Z DEHP (2,000 mg/kg
RE/H) 2WE 15~17 BICHEHIR & 5525 & BEE5 5 6 REf%ICEI
L2t flc. DEHP (216 pg/mL) &0 MEHP (25 pg/mL) Z#H L= & 0
5238 %5 (Dostal et al. 1987)

b hTIERER (86 oL (21 4) . T F) FUZEY 222 ng/g © DEHP
PR S 7o E (Zhu et al. 2006) <0, FEA ¥ U TICHET M%7 H LR O
FE7etett 62 44 ORFIZS>WT DEHP o2 lE L7 2 A, 262 o7
W MEHP 23S &, fiEld 8.4 pg/L TH Y, MiIiRE#H VR 1907
V(0.6 pg/L) 2z oWmENH S (Latinid et al. 2009) . 7o, KE
DRF N7 DT — VL (3 o7 v) 726 MEHP (E¥) 7.8 £ (R 2= (SD)
6.8 ng/mL. Z® 9 HIEHERIL 7.7+6.8 ng/mL) & IEBREFRE OERAHY (%
VI | IX) 25, EIZIFEAKE L THREB STV S (Calafat et al. 2004b)

(RO TIXIIL 1. (3) BR) .

R & E A

FotEEIZEB VT, DEHP X O OB Xk iaH BT 2@ L, RIRICE
745 M s T\ 5, “C-DEHP (750 mg/kg (AHE/H) Zik 14 HH» D
SRR O H S 7z Wistar 7 v B CliE, BEWOImHFRE XY 1/10~1/100 X
WV FE TG IR O RPN M OVEFR IR ZE ) B i BEIR E (14C) ARHE STV 5

(Stroheker et al. 2006) . = 52, AF 4 @ FTI2 S DEHP (0.05%) % REH
# 5 L7 129/Sv ~ 7 A TiL., B I OV VR EhW) o g o> MEHP #2 2o\
St 2 BEVIR IS HEHD IR EWIZ ENMESNLTWD, EEHHIE. 2h
X DEHP O 5 OFEIZEDL LT REMOFO U R—BIEMEN oMk 2 B LD

10



R 18 HE TR 2 N ERFERTH D EHEL L T 5 (Hayashi et al.
2012) , %£7-. DEHP (11~300 mg/kg {KE/H) Z4E4E 7 B H H 5 ofil#e 0 #%
H1L728D 7 v bR, KOFEAkpo MEHP #1%. DEHP #% 5 & & HHE L.

(JR : p=0.0356., 7k : p=0.0021) MEHP [ZJRF CTIZEIZ T V7 v U BRIaAIR,
FARFTIHIEEAKRE LTHET D @SN T35 (Calafat et al. 2006)

EMZEBWTH, FARPCT LD 24% (13/564 7)) 7»6H MEHP % 5 K
B 2.8 ng/mL THRHLZEOHSENRH D (Silva et al. 2004) , £7=2. £ XV
T D 24 O RAZ KGRI LTCiA Tlik, RO K & O iz DEHP (R
70.8%. ¥#J1.15 pg/mL . B MO 44%., F#) 2.05 pg/mL) . MEHP (o
75%. ¥¥0.68 pg/mL | HE MO 72% . ¥ 0.68 pg/mL) MFH I i,
S OEEICABELRMABEITED N o2, FEOITRER S BIRDOZERICE
BERBEENSH D E LTS (Latini et al. 2003a) .

72k, & N OMEERSCIGEE, MR 26 biEO DEHP (Rt i Sz & o
HEMNH S5 (Frederiksen et al. 2003) .

(3) K
bt MR L OE RO T — 215 < &, DEHP OfRGEHIZIE, 30 Tz ilh
FORMED DAL IND —HEOBHELRKISHEBRT LI ERHLATND
(Albro 1986. ATSDR 2002, Silva et al. 2006) .

OMKPRIZEBDE/ TRTILEDERK

DEHP 3%V X—¥|2 k> TMEHP & 2-EH Ik SfEEN 5, U /8—F
132 < OMBRIAATET D03, FRICHEICZ < &£ TE Y . DEHP OMKSiED
KEBAIIELENTEZ D LR ENTWS (Albro 1986, EU RAR 2008) . VU
NR—VOIEMHITERER TIEb2ER"H Y, ~UARKLEL, RNTT v b,
Ty b, NBAZ—LEF< (Albro 1986, Albro and Thomas 1973) . & k
K OEREBETOMKSIRIZT ~ b LD iEV (Rhodes et al.1986. Albro et al. 1982,
ATSDR 2002) ., ZiuZ. Ito H (2005) (ZkLBH~Dv R, v b, v—Fkv |
DORF. /NG, B DU R—BIEZ L LR D L RS, ik v
B DN, vUATII~Y—FtEy hO 2T~357T FEDIEMDRH - 7=,

Q@E/ TATILIKDEE LRI H

MEHP 75 7 & Vi ~D KN RIE =< b F T o . Kihsyo MEHP 13AF
s CRAML R 2215 5. MEHP O T F L~ L LI o & O o-1-FVVE
EZFTLIRROZRT A=A LR ZRNBEDT AI—AhE IR B
RO MR END, DHARUEIZI P2y FY T RO E S Y —
A TETFIVEHOANF VIR a- T B 22, LV EHEEDO Y VR
fig b 725 (Albro et al. 1984, EU RAR 2008) , Silva » (2006) (%, (F - H¥E
AN E TE LA (Albro 1986, Koch et al. 2005) #% x . S
S LY DEHP (2 & 28 L BPEO A IR O IR PAE OFEM 72 0TI S & |
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b MZEIT S5 DEHP OREA T =X L% 1 DL DITHEL TV D,

Z > FTliL, DEHP (180 mg/kg (AH) % H[EREO&EG LzGE, IRPED
DT5%ILY VR B (FEICRHIV & L 2R PRE DK 50 KN 17%)
TdH v, MEHP I SN TWRrnp, v AL E/LE Y FTIERFIZ MEHP
DHHEN, ~72ATIEFEICRHFHI b ST d (EU RAR 2008)

MEHP (%, HHR & OAFERSGE~ 2% X1T T DEHP OiFHER#Em TH 2 L&
ZHNTWD, LLens, thoREmoxENI+o Il S Tunz2ny (EU
RAR 2008) .

t b TOMRFBHIZOWTIX, B HE 2412 DEHP (30 mg) % H[E[f A& 5
L. A7 a7 7885 HE (GC/MS) 12 TRPOMHY 9 Tl REE 2 H#
EL, OO b THOEREZRALT-REICBW T, R FPHEEEICED 2E &1
MEHP 7% 6~13%. 1R VI 238 20%., 187 IX 234 30%., & V 2355
30% Ch v, fR#w 1. K& I, & I, (3 IV, R VI & O
W) VI 1345 5% K Td - 7= (Schmid and Schlatter 1985) .

Koch & 1%, B H & 1 4412 EH/AKFE T 3.4.5.6 (L %% L7~ DEHP (D+-DEHP)
(0.64 mg/kg RH) Z R 50IZIR U CHERR DB S &, mH & R+ o MEHP,
Rt VI, Rt IX #5=4 Y 7 L1z, TOfEE, fh <k MEHP, R T
ARG VI, R IX =B THO . 2o o EEIEVI it 2 ki
R S #HEE ST b (Koch et al. 2004a) ., Koch S I FIZRF OHY IV
KORE VIcoWnW TR L (Koch et al. 2005) . 2006 “Ed & k T» DEHP
REHZET 2 L B2 —I2B W T, &58ED 67%70 24 FEE# £ TR P~k &
e EERIRTPREIIREY X (HEED 23.3%) . R V (18.5%) .
VI (15%) . MEHP (5.9%) . fR#f¥ IV (4.2%) ® 5 WETHDHZ &, H#HEE
PR 13 IV © 24 B, B V C© 12~15 B, 3 VI L OMR
i IX ¢ 10 Fifi]l, MEHP TH Rl CTH DL Z L E42E L T5D (Koch et al.

2006, 2004a. 2005) .

Zoft, v FORFTEWICE L TIZ, 72 LB 2T VEICBERBZEINT
WU RA Y RN B OREFE 72 14~605% D 274 . FH234 7> 5 8 H [l #ife L
TEREL7 R 5MEHP (R PR SAE 4.9 pg/L) . IV (8.3 pg/L) |
REHVI (19.2 pg/L) . REWHIX (14.7 pg/L) K OMCEHIV (26.2 ng/L) %
H L7234 (Fromme et al. 2007) 23’5, —F5H., RHEIZL D, DEHPIZ[ER
BB UTKREOREOFHEIRL DR (4197 V) ik, %% cMEHP
73100 ng/mL (800 ng/gCr) . i VIZ 617 ng/mL (14,351 pg/gCr) K UMY
IX73 2,003 ng/mL (16,634 pug/gCr) it ST % (Calafat et al. 2004a) ,
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T o IS W CHREIN B FE STV S,

- Silva et al. 2006 figl O#EEIZ, Albro 1986 M O Koch
et al. 2005 £V . EHME L OB 5 2800,

< FEIMAN 7 —~ %2713 Albro (1986) 2 X 2R &E =,
- B4 WS TR 1 ICRHE L,

X1 E FODEHP XIcHEE SN B A H=XL (Silva et al. 2006 . Albro 1986. Koch et al.2005)
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TNy nUBEas

DEHP R D% < X PE & BRI 7 V7 v UG %521 F 5 (Albro et al.
1982) , 7 X NVEEE ) T AT VDO VT v U RRAE NI E K 2 1R T, MR
DUy F-C VvV a v T A7 27— (UGT) 2k vfitshn

20
OH
+
OR oH o H o ORI 0 + UDP
CH;OPO o
0]

(l l] OH H

OH H
Monoester Phthalate UDPGA Phthalate glucuronide

£ UDPGA: v VYU - Urv@rsnrsuasfp, UDP: v 5-20 E
2 JRIIEE/IRTFIEOS IO EEESRE (Silva et al. 2003)

Ito & (2005) BN~T 2, Fv b, v~—F&v FOFF, /I, &, FilcHoWT,
MEHP %# & & L7 UGT iEMEZE R L7255, P 7 1 Y — A2 O BIEMER A
b, ~UALETy MIRREET, ~—FTky hOM2HEOIEENRDH - T,

v g R e Ut 2 R O FI & I3 R EIR O LG TiE A
AL =T 15%, ENLEY FEKRS T AT 66%RET, 7y FTIIEEINAR
Mo Tz (Albro 1982) ., 72k, SD 7 v MR 7 HH 2o DEHP 2% 0 & 59

&L RPICHEIEE L7 MEHP X B2 7 Vv 7 v Ui aik (BBREM A 5 R
BOK) 86%) TholcbDHE LTI TS (Calafat et al. 2006) .

E MZBTHRFREHO 7 V7 v U BRaEOFEX, BEROZRSIZBW
TH) 65% (Schmid and Schlatter 1985) . /L X A L5 &~ H B EE AR
HTIIK 80% & i SN Tw5 (Albroet al. 1982) . £7-. b MTIX. Rk
it =7 MEHP OF) 84% 07 v 7 v VR EIRTH D & OHWEN H 5 (Silva et
al. 2003) .

¥, 7 v FTIE MEHP Kk OZ OB GITIEER T 5 rlsetE i s i T
W5 (EU RAR 2008) .

@2-EH o 1t 34t

DEHP DMK SRIZ L0 ARk L7- 2-EH 1 2-=F L ~FH U RICEHB S, 2-
TFNAANFH UBRIIHET o X o 1 (L b2z %I gE s G
28 2003) .

Gt FEFowWEBICHBITAREDEZICET 2185

DEHP O{AENSEhREIX., T > #HECHFICE M2 DWW T NTP-CHER @ = & A /X—
r U LY B E TV 5 (Kavlock et al. 2002, NTP 2006), —J7. DEHP
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Db MMIKTHHESCERNEEL RIS 57-DI1IC, B b, TR, Ty b, ¥—
Fy FOEDKMFENTZN, B hE~v—Fty b TIIRINORH NS 2N B
o TWDHZENHBLTWS (Tto et al. 2005, FHiES 2012)

alyN\—EEHE

DEHP OfRHHNIET o8FE D 5> b, KR OFH B TH 5 DEHP 76
MEHP ~DO k5 fif 7 fifii4 2 ) X—BiEHOBENRE L b FEF o hwED
et se i, = L7727y —2D Y X—EBDiEMEIZE T AD 7
SO1TRELRESN TS (JHED 2012), LL, & M THIF > #HH & R
2, I TIHHRZERIATH S DEHP OHEEN R U N—BIZ X DK%
7% E L THET D EIN TS (Kessler et al. 2004, Koch et al.
2004a. 2005),

Y UATEHKFBCTCERZEBE LWL 7 IATEXINTTEF 7 —F
(arylacetamide deacetylase) & 7 X / MEELHI N FELI L 72 U X — B REBER
ES46.5K 7° DEHP ONAK G Iz xt3 2 fikiae 2 A4 2 &L 0#EN H 5 (Kayano
et al. 1997) 23, BERICK T2 HBABN L NI L AT H— /LT AT LY R—ED
FEZEIZEET 2 AT R Y- 6720,

T/ 101 1. (3) ®c. BV, Foth¥EREE., B hTH MEHP K U%
DAL SR FICHE I SN D Z E G STV 5 (Frederiksen et al.
2007, Albro et al. 1982 . Silva et al. 2003).

AEMFHES TIE, ANEIEICET ML PNIROT — X 2SS AHhEE
D B2 - AR HEEIC DWW TIT ol & v hTHE L2, RN
IZBWT Y R—BIEEORZENRFREORAZDALEEM Lo TWnD Z L &R
TREHLIIE SR o T,

b./ LY OVEEiEA

bt MZBI DD UGT &R~ 2 LRV & omE (JHEDS 2012) ©
HoHHM, B FOJRFO DEHP #@WII~ U AFEE, mWEAETUGT I2XL5 7
Vv a CERE 75T T 5D (Schmid and Schlatter 1985, Albro 1982, Silva
et al. 2003), 2B, 7 v M TIIRTRFWIZ T V7 v A BRAIEITH SR80
73 (Albro et al. 1982), X7 v Y —AIZBi1F 5 MEHP # & & L7 UGT &
M~ AL Ty FCTRIBETH D Z ENRHE LTS (Tto et al. 2005)

AEMFHES T, B M EFERBEINDAREEOH L L)L THLIX, & F
IZBWTH MEHP 13813 X< UGT i k- TRt s s & & 2 7=,

c.PPARa DEMILIZK SBRFE

> 5 TlX DEHP @ % # (2 &L VY Peroxisome Proliferator Activated
Receptor o (PPARa, ~/LF ¥ Y — AHFEANEMAL S AR o) 20 T5L %2
ODNAMEFENEZ 5, HlZIEL, 7> MZEBIF D30I F AV CoA bl D
FHEL I 7 1Y — A5y D P450 {EMEDOHE K (Mitchell et al. 1985) (%, Ppara
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RE~ T ATIEHALNRNZ ERFMHNTWSD (Ward et al. 1998), —J7, T -
W TIZ., LT Y —AEEHESC CYP4A SE0oRBWENFEIND Z LI L
W MEHP OFbRICEATLET A2 Dlcxt L, v FTlE. IflEicH T 5 PPARa
mRNA OB EII~ T ZAFED 10430 1 2 TH Y (Palmer et al. 1998), &
512 MEHP % % &7 MFMlE TIE 04 %2 Y — L BEHESC B ER L 238142
720y (Elcombe and Mitchell 1986) .

F72, b MBI 5 EZ DEHP RO R PRI, KESC KA > O — &M
DT —HFSL & MEHP 132D 4.5~6.9% THDHDITH L, &S5 E
IR V Tld 34.0~39.0%. R IX T 21.7~31.7%. Ui VI Tlx
16.4~18.1% K OMX#Y IV Tl 10.9~16.7% TH V. (T oth¥ERAE. & FTH
MEHP (2R TZEORBLEIRE O TR EmWEIE TRPICHEE SN D Z & 2B
XN TWD (Frederiksen et al. 2007, Albro et al. 1982), & S IIT. 1. (3)
® b.OEEBY, v T ALFEKEIZ, B MIBWTHIRFICHEE S 7= n 7
Ju UBRRE 2T TV AEIGIRIEREIEROE AT TE LV,

UEEXY, REMPFHES T, mWEEL L TlEE MIBIT 5 PPARa 241
L7-BEFEITolE LY b5, TolmBEO BRSNS TEVEEZD
NHEHLOD, & FPBFEREINDAEEOHDL LB NTIE, EFTH o
bR/ V7 a U BA %I X - T DEHP KONV ORBEIWIT LA H <2 0T
KNP LREINTWD EE X T,

dE MIHFTEHRBEROERKRE

t FTiX DEHP Of#HEEE TH D U x—8, UGT, 7/ a— LiiKkEREE K
7T b RBKBEERIEEOEERZENKRE <, 2 X—BOiEMHICE L T,
tE hETFoHmEEDREEN TRETHT=DICK L, HEZEIT 10 ThoT- L #H
HERTHD (FEES 2012),

(4) HEt

—f%\Z DEHP & ORI 0 ZRFER ., #HO0ITR L OEME R It S D

(EU RAR 2008) , HED~ D A, T v R OH =27 A ¥ 4C-DEHP (100 mg/kg
RE) ZHEERHIROEGT5E, WTHOETH S 96 Rtk £ ClTiRP Iz
HED 28~37%., HEFEDICHREEOR 50% 1™t EN D, 7 v PR~ 7 AT
B 5% 24 FERILLNISHR IR R R D 90% | #s 325 PR 85% £ T tt S 7z
kL, =27 AL TIEENEIN 80%., 50% F T TH-7z (Astill 1989) , fili
2 14C-DEHP (50 mg/kg (KE) AR DK G TlX, 4 B#E £ TIZA X TIRRPICE
HED 21%., BERIC 57%., 2 =F 27 7% TIERPIZ 79%. FEFEPIZ 26%.
Fo. Ty FTHEHES 1 BHEE TITRPIZ 27T%., F|HEFIZ 57% 03 HEE S =& o
HEHH D (Ikeda et al. 1980)

RAEEGIZOWTIX, WEDOZ v b, ~—F &> MNMIBITF 5 4C-DEHP 2 ~—7
— & L7- DEHP (2,000 mg/kg KE/H) ® 14 HBFRERE O &5 T, RPIc
PR SN DE AN T v hTIX UC HEEDK 50%, ~—FL& v FTIE 2% T, 7%V
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WEFEME I ST 5 (Rhodes et al.1986) . 7=, 4C -DEHP % 21 H [#iE
f1# 5. (1,000~12,000 ppm : 85~1,000 mg/kg KE/H) ST v b TiE, &
HENOEHEIZZRDIZEN, JRP~DOHrt&EITE G- &EIZK L 53% 05 69% £ T
L W P ~1T 88% 705 23%I2I84 L= (Astill 1989) & DG L & 5,
b MMZoOWTIL, BEfEE 2 41 DEHP # HER O#% 5 (30 mg/4) L7284
BHED 11% 303 15% 0N RPICRE & L CHEit S, 4 B0 KEE S (10 mg/
H/4) Tl 15% XX 25% 25 IR P HEME S 40T Uy 5 (Schmid and Schlatter 1985) .
T, BMHMEFEE 1412 D-DEHP (4.7~650 pg/kg (REH) 2 & 5HICIR U CHEIRE
MR S H 72388 Tl EEE 24 BEE $ TIZR S & O ) 67% 03 R I HEIE S 4,
650 ng/kg REBEGRFOF]TIX, 44 FFiE £ TIZ 7T4% 23 HElt S vz L s S

(Koch et al. 2005) .

% < OFBRIZEB W TR L OFEFED B OB 100% 1253 Le s, fkk~D

OWRFRE RO GNRWN T L n B A~O R i S v T b, 14C-DEHP
Z#~—J1—& L7 DEHP (50 mg/kg AfE) ORKAOKGTIX, 7 v MIBIT HHEH
HADHEIT 1% K0 TH D, KEHE 4 BEROR ST, 4 XTI 7.2%0, 2=
F 2T 7HTIE12%DBHEHFNSLEI S I, A X TIL 1 HETH 9.8% 23 FIL S 41U
W oEENH S (Ikeda et al. 1980)

NTP ORFHIFBWT, & b TO—KREQR - wRFRHY MEHP, #Y IX,
VI) ORIEFRRENG. T 0 DAY FERZENH D Z ENRBEINTND
F 72, FHipp/hRiE E MEHP (2 el L TR IX KOS VI OFEI SR E W &
ZENHEEINTEY (Koch et al. 2004b) . H4h IR OISR ERIAIEERICEK T 5
BWE 7 VT 7 U RRR R 7 V7 v Bl a e, BRSO ELZ NS
ELOAREMEOH D Z ERERM I TS, S HIZ, IITFFE/AKFIZ DEHP Ozt
R OIERREEIBH I LT3 (Silva et al. 2004, Calafat et al. 2004b) .
F7-. #H4AE (neonate) TIXWHLEDO VU RX—=F DI, BT OV R—F L 1EE
T 5, NI TmHEMFE A2 T, LR -o T, 2 U RX—POBEALEE
PEAS, BN (newborn) UIHFEAD DI OWELEIZEB T H2WINEZRET D725 9
L, ZTNEMRHL TN ZERKEL LTS (NTP 2006) .

£72. 7> FICDEHP #0#% 5 LizHA ot k OK BN O DEHP, MEHP
BEZTHT 5 Keys & (1999) OAEBHERSEYEIEET T L7 EDIEH, wiflidt

I8 5 DEHP 5% o d K ORFoREY (MEHP, % IV, V. VI,
IX) ZPHlT2EMEREET T VE LA Z LTV 5 (Lorber et al. 2010)

2. ERFMEFICETLIEE

(1) 2MsH

DEHP O# 0z % 5B st & (LDso) 1L, 7 v T 30.6 g/kg A (Shaffer
et al. 1945) . ¥ AT 49.7 mL/kg {AH (Yamada 1974) . 7% ¥ T 33.9 g/kg
{AE (Shaffer et al. 1945) ZHEDOWENH 5,
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(2) ERMHsSH
Q7T HRESHSHEHREER (Tv k)

SD 7 v b+ (MR K OEEAH) (238155 DEHP (0. 50, 100, 500 mg/kg :
0. 2.5. 5 . 25 mg/kg KE/H) ® 7 HRENREEHGERBRB 1T NI,

Mg~ v 70k Y) MEOAERIK TG THA LU, Morton 1%, UL
I — A (VAR U Y — ACBE T A EERIETE O, U AE
DEAIZESL) © NOAEL 1Z 2.5 mg/kg 4AHF/H . LOAEL /% 5 mg/kg {K&/H
Thol-E LTW5S (Morton 1979, WHO 2003),

WHO (2003) Ti, ARBRICEB T DO~ VA F Y — L5 NOAEL
Z2.5mgkg (AE/A L L, Zha TDIHEHBICHWTWS,

AHEMAFHES L Lk, ARBRIZTEHEWREBRTH Y, 72, RERZH (MR, &
W) NARBHTHDHZ &6, NOAEL #RETH Z X TR0 &l Lz,

@28 4-AMESHEERER (Sv k) °

SD 7 » b~ (M, £8E 10 P8) (2315 5 DEHP (0. 300, 1,000, 3,000 mg/kg?)
O 2 WM T 4 B 0GR T,

4 38[H 3,000 mg/kg & 5-#f THEPRAD 2 A B 417 (p<0.01), 2 H[# 1,000 mg/kg
LU b oD% 588 K O 4 08 [ 0 423 58 i & 23 FH &R ARSI L (p<0.01) |
RFMgRAE R 3 A B vT-, 2 & 612 300 mg/kg DL _E#e 58E CorBe M ia s %
P9 AR AE R 23, 3,000 mg/kg & 5-HE TR DEILN A BT, BT oW
TIX 2 #f# 1,000 mg/kg LA £ 57 )% OV 4 3 H 300 mg/kg LA % G- FEZ IR Al
BOMBRMEZ(EA, 4 # [ 3,000 mg/kg £ 5-EHZ B RO IR AR B OILIE & AT
FREOBERN DN, FEREIZOWTIE BB O 3,000 mg/kg &5/ CHE
M L (p<0.01) ., 4 B EGHETIL S DITHBRMERER AN D LTz, RIS
DUNTIE 2 #H [ 3,000 mg/kg £ 5-HE TR L QAU HIIE D 43 2488 A3 . 4 ]
1,000 mg/kg LA E#& 58 TRIB ECR A D O 22 2225 4 38 [# 3,000 mg/kg %
BRECHRFEMEoRRAEE SN (BIBOERE, iLOBEARY), £,
M & b 300 mg/kg UL EO G CIRHEMEEMEEREENALIL TV D
(Takai et al. 2009) .,

AREMFHAES L LTk, IEHEO 300 mg/kg LA _EF 5 TR K M O &
N, INEMEMREEREEENA LN D, RO LOAEL % 300
mg/kg &HIKr L7z,

6 AHE~DEEIT (6) @ITit#
T HEZEIZBWTHEIL Img/kgl, BH5REIT O] RSN TWDLOAT, Img/kgRE/H |,
Img/kgfl/H |, Tmg/kg/K/H | OHBINTE RN b, JFHED Imgkg] OF Fid Lz,
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QI3 AMEIMEHRR (Sv k) ®

SD 7 v b (e, %8 10 PC) (28175 DEHP (0, 5, 50, 500, 5,000 ppm :
HE 0, 0.4, 3.7, 37.6, 375.2 mg/kg (KE/H ., M 0, 0.4, 4.2, 42.2, 419.3 mg/kg
RE/A) © 13 HER &R GRBRB 1T b,

5,000 ppm G EEOMEREIC T EE L OE EEOHIN (p<0.05) . JFEIEKR, T
AUVF XY — AHEHE, FURRIC R T 2 RE OMEZE L GERY A X0k, 2
oA REEDOIKRT) N3O 5, 5,000 ppm & 5-FE DM CIIARIMERE N O~
v e ENEY (p<0.01) L. MEFOT VT I ) T LD (p<0.05) .
MiE7 7= 87 AT I F—EDOHED (p<0.01) bBIZE Iz, £7-. 500 ppm
PLEBGREC OREREE/LV R MEZE a2 23580 541 TW 5 (Poon et al. 1997),

ATSDR (2002) 1%, ITH&. B, ik D@ 4% 5 NOAEL % 37.6 mg/kg
{k#E/H . LOAEL % 375 mg/kg K&E/H & LCT\5%, EU (RAR 2008) % . B
#%27 NOAEL % 37.6 mg/kg (AH/H & LT\ 5,

AHEMFHAES & LT, 5,000 ppm 5T, Bl OV ik ~ D F 2378 9
HITWD A, 500 ppm L EEG THE~ODZENFEDO LN TNLZ b, K
AERICE 1T 5 NOAEL % 50 ppm (3.7 mg/kg (KE/H) & HWr L7z,

@3IB~INFAHEAHSHEER (Y )

Wistar 7 v & (MEHE, xtHRBEE6 VT, K58 4 U8) (2817 %5 DEHP (0 (%fHR
%ﬁ\m\mm1ﬂMmMg¢$m)@3\11¢2851i9bﬂﬁ@ﬁ&5
RER DM T, FFIROBREHIZELN EICBIE I T,

REX, 9 A BIZ, M 200 mg/kg KE/H (FHE) DLEoFRER, X
1,000 mg/kg (RE/H (BHE) BB THLD Lz, HEEIX, HEREN M
JERE K & £y, HETIE 50 mg/kg RE/H (KA &) LEOBRERET4 HE L 90
A#%ic, sAETCIHERBRSE cmL ., Mcixdh, ARSIV T 9
A%, BHAERGHETIZI7TH, 14 HBIZHEMBRED 5Tz,

FLRRAA0121X. DNA Ak & IR & U= B AF 00 72 IR IR o AR 43 4 o BN
N, HETCIEeERERECTTHRBIC, PHEU LOBRERETCIX3 HAIZ, METIEHH
%ui®&5ﬁf@7aam\mﬁgﬁﬁﬁfisaa_mwgntoit 153
W R OV BARAEA 72 PR D RE A ZE M s 2% 5 RE T 3 H H UARE, HED J7 N BEZE I
B S, B/ NERODEOIFMIRN S O 7Y a—F Ak, o E R
H#EC7 HHUBERD bz,

BRI L DMRRBIE Tl LA R v Y — A OB, JHETIIR A &
BGRET 14 HBURE, HED ERGRCaRBRMIc, MoK, PEHR
BRETONAKIC, MAERERET 14 HAURBIZRD N, £7-. HEKF
W72/ NEAR DAL D3 B L, W /RO BEsFE L, (KH &R GRECRED 7 B B LA
B, Mt 14 B BLOARRIC, PR E&RGRECIIMERE & & 2RI b

8 WHA~DEEIT (6) @ITFH
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Too Flo, M/ MO MITHETIIFHER G T3 HHURE, T HE
L EDO#EERET 28 HHEUBRIZR O Hivi,

AR B O TT, IV F sV — AEEETH 52 7 AWk
VX AL CoA BRfUBESRTEME S BRI, MEOBRHERGH T I NH%
IZHER L, MEREE ISP HED EoBRGRET T B BLRRIZ, Mo ERGRIT
3 HBEURRIZHRKNABD O, £/, TN EWITTHEI a7 U Er Y UE
KEREFIEMET, MECIMEAERERETIZ 14 AU, PHERGHETTH
HLEC, mAERERECIIERBRE cEcL., T itlﬂﬁﬁ%&“kfﬁi‘mi 28
HEURE, sHAERSGHTIE 14 HEUFRERD BN, £/, 371 Y —
L5y D P450 {EMHEITEOF HER G T 3 HHIZ, mHERGHD 3 KTV 17
HEIZ, MTIIe&RERETT BRI R LN, 70 UK bEESRE M I A
BRI HEO RGO BHAER G5O 3 H H UK KPR D Hiv, Mo
K, PTHEZREGEHELHEAKPEBDOONIERNH -T2, TDIEH, 73— A-6-7K
AT 7 B—YDOIEMEN, HET iqﬂﬁﬁiuﬂQﬁﬁif 9 M AKIC, METIT e EGRE
T 28 HHEIZ M. b HERGEETIE nﬁ%ﬁ%@ﬁﬁﬁfﬁ? L 7= (Mitchell et
al. 1985)

ATSDR (2002) &Y EU (RAR 2008) 1%, AERiCE T 52D LOAEL
% 50 mg/kg (KE/H & L TW\W5,

AEMPFHES L L, HIEHETH D 50 me/kg KFE/H DL LS CHFE &1
MERFSAVEF Y — AR AT EnD, RO LOAEL % 50
mg/kg (REE/H & CHWr L7z,

O (Tv b, HIL)

Noriega & (2009) 92Xk 5. D SD 7 v kX Long Evans 7 v ~ (LE 7
> k) (%&#£10P8) |2 DEHP (0. 10, 100, 300. 900 mg/kg {K&E/H) % 21 H
s BoRi R O G- LR BT bV, LE 7 v h TiX 56~58 H#HIZ 10 mg/kg
RE/HLL EoE T, 98 HiiIZ 100 mg/kg (KE/H UL E o5 CTHFE& DO INN
H v, —JF ., SD 7 v hTiX 56~58 HlinlZ 100 mg/kg KH/H L EO#H T,
98 H#rlZ 900 mg/kg REH/ A &G THEZOHINA A L7z (W T i s p<0.05),
IEZAT-7- 8D 7 » MMZ DEHP (0, 100, 300, 900 mg/kg {K&E/H) % 22 H
W OG- LB TlE, 43~44 Hiis, 63~64 HiinDO W34 b 100 mg/kg (KH
B LG CHEROEMMNAA LT (T p<0.05), £72. 300 mgkg
RE/B UL EEGIC LD A RaE OEERD . BHE - R EROMBRENIE L&
OV R BB SE 23 72 B AU T2,

AHEMFESE LTI, KARBRICAONTETFEEOMMNX, BEFHEICLDD
DTHST—IBEDOLDOTHDHEEZLND Z LD, AFEEIZE Y NOAEL %
RET D Z &I TIX eV & L, 300 mg/kg RE/H LL EOEGITE D

9 HEE~DOEEIT (6) IZEEH
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SV ATERAE OEERD KE - KR RO AL & OVEL B 53 i B AE
IZES &, AR NOAEL % 100 mg/kg RE/H &l L 7=,

Flo W=7 A PO 2 AN OV EME R (K, 248 4 J8) (238515 2 DEHP
(0. 500 mg/kg KEH/H) © 14 HIFRERE O &G TIL, KE, i, HE.
Mg « FALFRERERICEGICE 2GRN P2 ERHREI N TWY
% (Pugh et al. 2000),
ATSDR (2002) 1%, KiBRIZH 1T 5 NOAEL % 500 mg/kg K&E/H & LT\ 5,
AHEMFHES E LT, ARBRIX 2B THH Z &b, NOAEL 23 ET
DT LITTE RV EHIE LT,

~—%kv b (MR, &840 (2815 DEHP (0, 100, 500, 2,500 mg/kg
(RKE/H) © 13 BRGSO RERBR0CIX, Pk, Bk, B, . JiE,
MIEAA LR EAE RA~DEBIIRD SN2 2 ERME SN TS, T DM,
O, b, MmEEDOx5% & S, DEHP O 5B 2 B iXh S/
Sl tmEINTWS (Kurata et al. 1998),

ATSDR (2002) (%, Kurata & (1988) OilBrizEB) 2 2as'E (MEkas, fHER
¥ AFNER. EHBE. Mag. NOWEE) o NOAEL % 2,500 mg/kg (AH/H & L.,
ST v hRo~ 7 22T DEHP O 0O #FEIZ X A IFlE~DEE O 2 )
WX SicBbins LR L T\ 5,

AHEMAFES L LTI, ARBIZEEHESHEORBR THL b, TDI#
EORILE L CTHWD Z 3@y Thuv &l Lz,

(3) ENPARRVIERSMS
D104 BB HEE  BRAEHESHEER (THX) "

B6C3F,~ v A (M, 48 60~70 T, 4 ##) (281725 DEHP (0, 100,
500, 1,500, 6,000 ppm : 2 0. 19.2. 98.5, 292.2. 1,266.1 mg/kg {A®E/H . M
0. 23.8, 116.8, 354.2, 1,458.2 mg/kg {KE/H) @ 104 i MRETHE 5B N1T
i,

Jiritee )t B B O AN MY 500 ppm LA EFEGREDHE KL O 6,000 ppm & 5-HED M T,
JFFE > E SO ITMERE & & 1,500ppm LA EOBRERECA LI, BitxIEED
X TIE 1,500 ppm PL EFEGHEEORE, T 6,000 ppm & 5-FEDOME T 5L, Bt
EHEOMK FIX 500ppm LA EREREOBEIC A BN, £72. 1,500 ppm L E&EE D
IHE PR A T MR FBRE 23 BN ot BB 58 %1256 L . 1,500 ppm #% 5-#£7> 5 85,100%)
L7z (HETIIEEAE S 87T~97T%IZA B VD), 6,000 ppm £ -5-HF D ik 4= 151
W2, gD BFEE. MRE M M/IMREEI (cytoplasmic eosinophilia), 2
PERIEDWNT N DIFEN I STz, £7-. 500 ppm LI _E&EREDMEME TRV

10 EFE~DFEIT (6) OIZFLH
1 AR~ T (6) O
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I b A -CoA BB LEERTEMEDS EA LTz,

JHF A e R &AM & & o 72 IFRESS O R A 2. 1% 500 ppm LA E#E5- O Gkt
TREE 11%12%F L, 500 ppm &5-#E2>5 32, 42, 53%) KO 1,500 ppm LA E& 5
DO GeHHREE 4% 2% L. 1,500 ppm #GHEDD 29, 63%) THRHEEE & LA~ THE
HFHNCHE BN LT, L L, ZoORBEFEH L I-FEEHROE T — 4% &
D el Tl HEDAFIES R AR O BN 1,500 ppm LA E OG- THE A EE
NV XMEFEOHEGRARITERT — X LV ARICENTED, FEH S1X 500
ppm BGEECB T D HEO SN O AW Fr) 72/ BT gD Lb\kﬁf\“ﬁz\
Do 7ok, FEL IR, THEEAR, FURR K ORI 3R 5B E U 7R 1B ER
SN oltHmEINTND

F 72, 104 HFIREE & 53R &1 XBC, MEES 55 I~ o A2 78 #f#. 6,000
ppm @ DEHP % [FERIZIREEE 5 L7-1%. 26 EEIZHO72 Y DEHP #1272\ EF
(2 B ko U7 aBR i, B I RIR IS ME O T B & L OMERED IT /<1 X B
A V-CoA MALIEE N KB E FBEENR WL E TRHIE L, ML IRIED 3

ITF R SRR TIR T L2 (p=0.05), 7238, 1,500ppm L EDO#FEIZ
X0 RO - AR EEORD . BEROKE D, B EEORE - ORE R -

FRERFENRO LI TVD

ZEH DT, HIEOEE K O~V 43 v Y — AHFEICES35 NOEL % 100 ppm

(19~24 mg/kg KH/H) . FERDAFEEIZET S NOAEL % 500 ppm (98.5~
116.8 mg/kg KEH/H) & LT\ 5 (David et al. 1999, 2000b),

ATSDR (2002) (%, KD FAEXFE E OIS & 2o LOAEL % 292
mg/kg (KE/H . MEOEMEITHERIE OIS B g2 D LOAEL % 354
mg/kg (AEH/H & L., &, BEiEO@EEMEICR S NOAEL % 117 mg/kg K5/ H
& LTz, FNUSNDEEIZOWTIE NOAEL % 1,458 mg/kg AAE/H & L7-, %
7=, N AMED LOAEL %, FFRIIRMEE LS & | M 292 mg/kg (A HE/H | iff 354
mg/kg (KE/H & L7=, £/, EU L, [AEOT— ¥ %, David & (1999, 2000b)
DOIEHZTHD Moore (1997) OAEN SR L Mk FFH 0 RS8Nz HEo
<MD AMED LOAEL % 292 mg/kg {A5/H ., NOAEL % 98.5 mg/kg {K&/H & L
TW5, £z, BFIEIC6 5 3ER 2 AMED LOAEL % 98 mg/kg A/ H . NOAEL
Z 19 mg/kg (KE/H & LTW5 (EU RAR 2008).

ZIK%F'%HEA & LTI, 500 ppm LA EDOEEIZ X0 T, Bk OO EE
AN A BEIZRD E?(L’Cl/\é L. F72. 1,500 ppm PL EDOFHT KV 1ECHFE
BB A LN D Z b RKRBRICE T 2 IER N AR IFED ATED NOAEL
34 100 ppm (19.2 mg/kg RE/H) & O 500 ppm (98.5 mg/kg {AE/H)
ECHIWr L7,
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@103 BMEHEMRR (Sv k) ®

NTP (1982) (2 & v DEHP D32 AMEER 2N £ X 7=, Fischer 344 7 v b

(F344 7 » ) (e, &8 50 ) (2317 5 DEHP (0. 6,000, 12,000 ppm :
M0, 322, 674 mg/kg KE/H . ME 0. 394, 774 mg/kg (KE/H) @ 103 ¥R
fH P G BR T b7z,

FrF I e 23 $5¢ - R o e © ) BARAFEOISHE N L, 12,000 ppm HEHETHE TH
o7, A & g o SRS ET (neoplastic nodule) % A doH 7238 A RN
B G-HEOHE K O 12,000 ppm 2 5-FEOKETEIN U7z, N0 BRI R M 22 520 f
B (foci of clear cell change) D3N G-HEOMERE CH EKFHICHEM L 7=
N, BEZIHAOLNR -T2, 12,000 ppm HEGREOMETIE FRIAOJEE, FIR
JiR D IS Mo OVKG BRI R I D FE AR 38 UL FE 70, N EARAE R M O Al AE 221
NHEEIML7-, (Kluwe et al. 1982, NTP 1982).,

ATSDR (2002) 1%, EM:FMED LOAEL % iTlEE 2 322 mg/kg IKE/H ., N4
W% 674 mgkg RE/B L L, BOAAMDO LOAEL %, AFiifagsic k3% 322
mg/kg (KE/H & L CTW5,EU 30 AMO LOAEL % 320 mg/kg {A5/H (6,000
ppm % 5% BEU#H) & LTWw5 (EU RAR 2008),

AREMPFHES L LT, HIEARETH S 6,000 ppm UL EOFLIC XY HAEKF
B 72 AR . et o0 BB R 28 RS O B MR A b= Z e v R
IZ81F %5 LOAEL % 6,000 ppm (FEFE 23 AME : 322 mg/kg K&/ H , 5825 AN : 394
mg/kg (RE/H) L HIBT L7,

723 NTP (1982) 1Z B6C3F1 ~ 7 & (MEKE, 454 5-#f 50 L) Tb A4k DEHP

(0. 3,000, 6,000 ppm : 4 0., 672, 1,325 mg/kg A E/H | M 0, 799, 1,821 mg/kg
RE/H) © 103 EFIREE#E 53R 217\, Wi G-HEOMEE~ & 2 T/ fusE o H
BR8N (6,000 ppm HGEEOREIIAEEZER L), MBEGREOMHE~ 7 X
AR & AR IR IE 2 & o 7= B AE R O HIN & Y 6,000 ppm & 5O T
BN DB MERNE &R A MEOIAEROHINZ HE L T b (Kluwe et al. 1982,
NTP 1982),

AR 12 255 < LOAEL (IZ22WW Tk, EU (RAR 2008) 1% 670 mg/kg (AR H/
H. ATSDR (2002) I% 672 mg/kg fK&8E/H L #5H LT\ 5, £72, ATSDR (2002)
IXHEIC 31T 2 Bl OB MERIE & FE LI L, Wiivh LOAEL % 1,325
mg/kg AHE/H, NOAEL % 672 mg/kg {A#E/H & L T\ 5,

ABEMPFHES L LU, ARBRIIEHEORBRTHD Z L2vH, TDI REDR
e LTHWD Z &y caauvy &l L7,

@104 BRMBHEEESAR (Sv k) P
F344 7 v b (WElE, %8 50~80 JE, 6 i##H) (23155 DEHP (0, 100, 500,
2,500, 12,500 ppm : £ 0, 5.8, 28.9, 146.6. 789.0 mg/kg {K&E/H . M 0, 7.3,

12 FEREMET (6) O, v~ v AL Ty hTRERBRZ Fi,
B REML (6) WIZRE#, ~ v A THRkBE Fh,
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36.1, 181.7. 938.5 mg/kg {KEH/H) @ 104 HEFIEET& H5RER TN T,

KE, BEEEIT 12,500 ppm G TR T L7z, 2,500 ppm UL EDO#HEED
W TAF Ot - M EEORM, AF/L 2 b A JL- CoA Mt@%ﬁ/ﬂitbiﬁbiéﬁ
DB, HETIEE T - AR E R, FiiFE T E R ONC R IR 28 e VB R BRI
H I DI AERNEEIM L7z, 12,500 ppm $&5-FET iﬁk&ﬁ& RSN RS W AR
A SREANN Ky O G « AR SCEEE B O HE N AN . BE LN R 54 B oD I AIEE oD 5 A SR
mb &I,

AR AE T & TR R 2 & o 7 IS A 21X 2,500 ppm BL B GHED

CRFBREE 7%k L, IKHEDS 17, 43%) KT 12,500 ppm & 5-REOME (o B
FE0%IZxF L 31%) THEMLZ (WIind p=0.05),

F 72, 104 8 MR 5-38R & 13HNC, MERESS 55 It T~ M2 78 H[H . 12,500
ppm ® DEHP % [FA£RICIREE# 5 L7-#% . DEHP Z /1% 72 W EHIZZ X T 26 H[H
W27 0 Bl ke Lo T, BESIMZICIFEE L OFSr I F A /1-CoA
e VLN R L B AN WL ~ULE TEIE U, IR O % 42 28 | Tk 1
HBREIZHE_TIKTLE (p=£0.05),

2 DR O REE & LA Y — AR IC S5 < NOEL K OFER S AME
® NOAEL % 500 ppm (28.9~36.1 mg/kg K&E/H) & L7z, £7-. BEZERME
MAFIZONWTIE, ZORBRIZHWS N F344 7 v MZIEEHEE CHARREA L.,
SD 7 v hZEHAWoEMERORERR CIZBR I TV RN b, B B
EOREMIZRD LW E LTS (David et al. 1999, 2000a),

ATSDR (2002) 1%, T, B hg~D 222 4% 5 LOAEL % 147 mg/kg {AH/H .
NOAEL #% 36 mg/kg f&E/H & L, ZNLSANDOIHREIZOWVTIE NOAEL % 939
mg/kg KE/H & LTW5A, F£7=, a2 ii->5< LOAEL = 147 mg/kg &
H/H ., M 939 mg/kg (AE/H & LTWb, £7-, EU X, [AEEDOT —# % David o

(1999. 2000a) DO ILEH TH 5H Moore (1996) OHENSLBZMRM L TEBY | HED
FERE 5 K OVELARZ BRME A ifgps 12 25 < A3 A LOAEL % 2,500 ppm (147 mg/kg
KHE/H). NOAEL % 500 ppm (29 mg/kg {K&E/H) & L TW5b, F7=. IFhi.
BN O BT 6t B IER N A2 D LOAEL K O NOAEL I2>W T, BB A
DELEOEFRITEE LTWD (EU RAR 2008) .,

AREFFHES & L TiE, 2,500 ppm LA E O 5 2 X0 HEZFFRES 0 38 A R B0,
JIF Mo OVRE R BB NS NS BRI S M D R AR RN B T2 2 & b, ABR
28T % NOAEL % 500 ppm (28.9 mg/kg IK&E/H) & HIWrL7-,

@159 AriEEEHER (Sv M)

SD 7 > b (K, xfPREE 390 T, 58 60~180 IC) (2¥1+ % DEHP (0, 30,
95, 300 mg/kg (AE/H) OIREEFEIC X DA ERR (Hij( 159 HH) M T
7=,

300 mg/kg R/ H £ 58 CHF/IaE & MRIE 2 & ot 72 IFRE 5 & O B (Z
A F 4y BN ORAFEMRRD S, AREKGEELEE Ch o7, K
N TR 0 & RN A L, REEREIZHENSRBEO SO\ Lz, £

24



7o FHEEMOBAER LI L, FEEITHEERAFIZOT TN L3,
BRETA LT, FREMREEOR AN 950 AMLLE, 95 mg/kg (KE/H LA
oG ECHEINL T,

EESIT. TFRBAROREEDOFREN UIZH>WT NOAEL % 95 mg/kg KH/H &
L, 7o, 747 1 b Mo A 38 X RE R A7 00 70 i S0 A7 ) i

(Peto et al. 1980 (279 ) ITBWT, AER MLV R (2747 4 v EMfufET
p=0.019. T A 7 4 » b #IE T p<0.001) 2374 5 117~ (Voss et al. 2005) ,

ABEMFHAS LTI, FEOREEE O AR MK S KRR
NOAEL % 95 mg/kg fK8/H & ¥l L 7=,

<BZE :DEHP I BHRERMNAA D =XL>
a. PPARa %9 L 1= DEHP [Z & BFFHEMNA
t Mtz B 17 5 PPARemRNA O3B EIT~ 7 AFED 10 570 1 Th o7

(Palmer et al. 1998) . 7 v bk ® enoyl-CoA hydratase/3-hydroxyacyl CoA &1
T DIV FF Y — DER S E RSN M APIA NIV R =2 =T T AI FE~ U
AXiTe F PPARa B 7 A FEEALL COS-1 M@z HWT Ly 7 =T —
TSI LD AT o7 2 A, DEHP LB Cid, 2 mmol/L & THRLEL L
THNU 7 =T —BIEHITEN L 722 - 7225, MEHP 2LE# CiX 0.1~20 pmol/L &
TRERGFICNV Y 7 =T —BIEMEREEI L, 20 pumol/L TlZ~ 7 A PPARa T 4.2
. & b PPARa T 3.1 Ch -7~ (Maloney and Waxman 1999) , L2»L., Et
NFfE A2 MEHP (288 ST, ~UbA %oy — A8 E B ELITBIE S /s
m > 7= (Elcombe and Mitchell 1986) ,

—F, A< 2K Ppare KE~ 7 Z1Z%9 %5 DEHP 12,000 ppm @ 6 7>
HHHRER G2 X > T, AR TIIVAF o Y — AR OFE, JIFIER, Mg
DIHFERMEIME K ARV A5 o Y — A DOHEINNEE Z 5 7273, Ppara K~ 7 A TII
E~DREENBR I N2 holz, 2O EE, v AZBWTIEIDEHP I L%
MES AL PPARo 2/ L T2 2 5 £ & 2 b7 (Ward et al. 1998)

DEHP (2 X 5 ~v A% o — AHEFEAE RIS AERNIET - B O A T S
nNcTns, vz fni mvivoidBrE LTiE, h=7 A4 VOO REIEIZ 1T
% DEHP (0, 500 mg/kg fK8/H) @ 14 H 58 #H#E 0 8 5385 (Pugh et al. 2000)
LkO~—%%v MIEITS DEHP (0. 100, 500, 2,500 mg/kg (K&E/H) @ 13 #
fga Rt O #5385k (Kurata et al. 1998) 23 ThiL7=n, ~bA4 v Y — AHEHHE
RMIESITRE - v b s, ek, it WO =27 A Fr~D DEHP

(1,000 mg/kg {KH/H) @ 28 AMMEAKEGIZXLY | METHF~VAF Y — LHE5H
MBIESNTWDN, TomMAL T 2 LIEFITH VIS ThH oo HEINT
VW5 (Satake et al. 2010)

b. Prar @ R¥#E~< 7 A % F L 1= DEHP 1% 5 5{B&
HiE a. @ Ward & (1998) (2 X5 Ppara K~ 7 21Zxt3 % DEHP ORI
HABR TR, Ao Y — A L IFEEDBIE I N hoTe, 72721, 2o
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oM 6 »HTHY, BERBRITIERI L TWihoTz, 22T, BAM
~ AL Ppara KiE~ 7 A2%9 %5 DEHP (0.01. 0.05%) @ 22 7>H B DOIRER
BeHREENM TN, ZORE, 0.06%HGREONFIER (FFHlasE . JTHE R,
NEE MR 2 & ) DA RIT, Ppara KB~ T AD M 25.8% & BFAEM D 10.0%
E0bHE< w7 AZBWTIE DEHP IC X 5 T PPARa /0 L 72 R BB IR TE L 720
TEERNE 2 5 2 &85 S~ (Ttoet al. 2007) . 2B, ZOHRENX o)
FO—>L 720 TARC | DEHP (2 X 28D AVEOFFAL 21TV, £iLE T L —

3 (b MTHTHEBAMEICONWTHEHTE W) L LTWeRMhEZ 7 /v—7 2B

(B ML TEPAMMEEZETAAHEMERNH D) 1251 & EIFTW5b (Grosse et al.

2011) .

S 52, DEHP % 22 7> A [ 0.06%REF 5 S -8 AR~ 7 2 & Pparo KB~
U ADMERECIX, ~A4 7 a7 VA fEITIZB T 28 BB 70 7 7 A VRE
CHIpoTHY B L Ppara KB~ 7 A CIIAFEE O R AMFE N R 5 2 L2
R XN, £ HAM <~ AD AT DEHP #5112 K% Cyp4al0 DIEHL L5 it
MEED 6.7 %) NHA Bz (Takashima et al. 2008)

c. PPAR & —humanized ¥ X Z# L 7= DEHP % 5 i E&

Ito 5 (2012) (2 X VY. PPARo-humanized (APPARa) ~ 7 AIZx4 %5 DEHP
DEBENFTAS5NTW5D, DEHP (2 X 5 PPARo DHEIEMAL & i b S /s
Cyp4ald DB TH D L. 5mmol (1,953 mg) kg KEZEOKG LI-HE. £
NENOBETRIOXT R L i3 5 & A~ 7 X T3 62 [50FHEN AL
T3, hPPARa ~ 7 A (t | PPARa EIFIL~ T R) TIIK 1.45F T, FED
LEIX B AR D 05708 62/1.45=42.7T f5im o712, —F . T H D~ AZBIT DAL
K7y Ra 22 o2 m5%k (CAR) OIEMALE Cyp2bl0 DFFETH DL &, AR~
7 ATIIHK 5.3 1%, hPPARo ~ 7 A TIEHK 16.6 5T, APPARa ~ 7 ADJ5 75 CAR
BB RN 33 HBRENVEVIMERBIELNTZ (CARICOWTIIRIEA A %
ZH)

Hayashi & (2011) 1%, APPARo ~ 7 AT B4R L A2 DEHP 12 & » THE
WA HEIN & A AE AR RS N 2 5 2 & AW LTV D (AR 4 WA B AR
18 H H XX itt 2 B £ TIREFHRS) . APPARa ~ 7 AD I TIEE AR D 100
82 7- % PPARa @ mRNA 23 LT\ 525, DEHP (2 L % Cyp4alo D3EH
BT E AR L V5, R, BRI DEHP O£ 512 X - TREENY C i b
R ZUED R (TG) DK T, gD 71 Y —A TG k% o378 (MTP)
O mRNA BHOBE TRV, b NIBIREOHE AR ~OBMHERICES LT
WA ELBINTWAMN, APPARo ~ 7 A TIL TG & O MTP @ mRNA F& L2 B 4=
WL FEER2 B RITEE I N TO AR, ZOoRBOEMIIL 2. (6) <&& %
A EMEDOERBE T > IZ50HE L 7o,

d. PPAR o JE{RTFRI7: DEHP D= EARZRICBEI 55 R
DEHP 2 X » TiEME b SN D & 7 T VimiEitis & LT CAR 37z i ST
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W5, DEHP (20, 200 mg/kg (AE/H) % 21 HFAEREO#ES LizFAER <~ T 2
& Pparo R~ 7 XD I T 28 BB OMENIMITICE D W< Oo it
)72 CAR ERYEAR 7725 PPARo FEIKAFRY QR BRI 2 3217 T\ H 2 & 3 6 )
2l oTe, £70. InvitrolZHB VT, ~ U AR T DEHP IZ X %5 CAR /&
51 Cyp2b10 D BLFHE N CAR ZHETHZ LICX o THHIEND Z LR RS
2o EBIT, b MIMREEEATMN A2 V=3B T . DEHP 1T X » THEKFEMIC
CAR DIEMEIL T+ Th D CYP2B6 DB E X i7- (Eveillard et al. 2009a) .

DEHP (30,180.1,100 mg/kg K/ H ) % 14 H RS O£ 5 L 721> C57BL/6J
<7 AZBWTC, BEEY RO T a7 7 A VOB MTo T, £ORR. T
& ¢ DEHP #% 5-\2 X » TG 2% 1) 5 85 7O K13 PPARoENEE - TH
ST, ¥ b7 1 b P450 BIn D Cypdal4., Cyp2bl0. Cyp3all NiEE ST
B0, PPARa LIAHZH CAR. Pregnan X Z &K (PXR) #4 L7= 7 F U niERk
EONIEMEL STV e, DEHP II~AEICE 5325 Alas1 & ~LBR VT R
725 Rev-erba XM bW E A 5 2 72, 723, supplemental data (23T, KR
DI7AT 4y OB LEFRI T 7 7 A 0IZH DEHPIC L2 ERNHH Z &
NRENTWD (Eveillard et al. 2009b)

DEHP (200, 1,150 mg/kg (K&E/H) Zs@filfE 0 &5 LIz BAR~ 7 2 Ppara
KE~T A, O CAR K~ 7 2Dl % 72 B n 1 BLO M fE I fEAT DS R
DEHP | L » CTEREME S BIaF D K¥(~94%) 73 PPARaKFHI TH - 72,
—J7. Cyp2bl10. Cyp3all K\ metallothionine-1 D#%E Y CAR {KFHITH 5 0
PPARo FEIERITH Y . CypShl., Gstm4 } ¥ Gstm7 Di%iE 1T CAR & PPARa
DO FIZIHEFO ThH T, TDOZ &, DEHP I3 - WHEOFIK T2 N
SRR EIENHLT D2 ENRENT BT Y b~D Wy-14,643 512 L %5 CAR
L OVPXR BEOBE T REO EFIXIZIEA LN o722 L vh . Wy-14,643 [
o ~L A X — 2RI L D b PPAR0EIRIITHY . £2TOLEFT Y —
LHEFERI N VLT LHRIC L SO WERT 200 TIE Wz E2300>7- (Ren et al.
2010) .

DEHP 500 mg/kg (K /H ## 0 #45- L7z 4 Bl SD 7 v F OFE X,
fasEsE (e ps (PCNA) M) . A AHK U 5—€ D (PLD) 1/2
&R 7 B OFBHEM, PPARa. CAR, PXR OiE M K O CYP2B1 DI EH NS
x5 -, DEHP IZ PLD OB AGEICHMEE 52212k, CARX PXR &
WO TN Z R E OBMERMBEER %2 LT, PPARaIC L » THFEIND IF7E
P& BT A ATREME NS RIZ S v (Kim et al. 2010)

EFNTIECARDAT T A 7R T M LT Hy RiESHEBIC4~5D T
2 N AIILZ CAR2 & CAR3 A4 U 5, Reference CAR 1V T2 ROfEE
MR THEFRIEEEZ AT 5 DI12x L, CAR2 & CAR3 OiEFMALIZIZY Hv K
NLETHD, b MFEIZE W T, CAR2 @ mRNA X CAR OLEZEY D 5 HK) 6
~10%% 5 % (Jinno et al. 2004) , ¥V A, 7 v F kv —F& v FTix CAR2
IZAERR L2V, B R OAFHII TlZ CAR2 28 CAR BB EM R DK 30% % 5 5,
DEHP (nmol/L L)L) X, COS-1 #ifa T CAR2 Z NI L. & MMk
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BRI T CYP2B6 & CYP344 D5 %I 7= (DeKeyser et al. 2009) ,
X 52, DEHP 7217 T/ < DINP T#% COS-1 #fijd T CAR2 & PXR % i®RAIZIE
AL L. b MUMCEEEIF LT CYP2B6 & CYP3A4 275895 Z L AVR &SN
(DeKeyser et al. 2011) , 723, MEHP (X 10 umol/L &\ 9 &R ETH CAR2 %
DI LNEHAL L 2> 722 &b, FH ST MEHP £V & DEHP @575
CAR2 Z{EMEALT 2D TiLZeWn & B L Ts (DeKeyser et al. 2009) .

728, BiFES TlX. DEHPIZ X D CAR OiEMAL & N AMER 2 B O 5
MATETHLE FTHHBLI N TE DT,

Flo, ST F DY — AIHANI R AENIZE D > TR . 2D Z E3T >
DIFFEIN AN D2 > TWBRIEEME D B D, ~IV A% Y — KBGEFIL e-fos, cjun,
junB, egr-17¢ £ ® IEG (Immediate Early Genes) @7 v MFTOHRI % LH X
L2 LEBMENTND, 7y FOYMRETEITMEZ AV 3286, MEHP 23
INBHDIEG 238352 &, ZOfiiE PPARa IZEF L2 WRRICE W FES
NHLDOTHDZ ENGy-oT= (Pauley et al. 2002)

e. DEHP D #E M AMEIZEE T 5 [ARC O 511

[E BE2S ABEZEREES (TARC) 11X 2000 & DREfIZH8 W T, DEHP @& b ~DF )%

IMEZE T NV—7"3 (B M TR NAMEICOWTHIETE W) I LT, b
MZxtd % DEHP OB A ERENIHET 2124720 (a) DEHP 3~ A4
XY — LT DOIE DNA KSHED A =X K2 LD, T v RO~ A/
BEELZED; (b) 7v RO~ REHAW= DEHP O AMERBROSME T
TAULA Y — AL AR IS RERl ST g 5 KDY () B MEFERR
Mmoo DEHP %##%& T4 . DEHPIC & S vzt %u%@ﬂﬁﬁ*ﬁ@ﬂﬂm IRBWThH,
ARIVF R — AHIEITHE SN TV W FICEE LT, B A LD DEHP
12K %5 PPARa OB N~V F 2 Y — ABIFEICE K T 5P AdlT e - IC B
9. DEHP 287 v F LD~ 7 AZB WA O ERE ER I A =
RXAE, B RIS TITEL RV E w72 (TARC 2000) .

L2>L. 2009 £® Guyton H D L B = —Tlx, PPARa Zi&EMELT 2{bEHDE
HIXZm<oh, Biomtt, o X7 1 v 728 b, BILA ML X Z2ETH
VA X T — NHETE S ORI 72 5 BN 2 T, PPARa VSN DO Z RIK L~ v
FHX V=Ll EOMBEN/ NGBS E L 52 DR RIS ENFET L L
75>$Fiﬁbéhfb\é L6, PPARa 73 =Z MIt MIENPALI RAZ7E2HT-5 &
RN EWV D FERRICHEMREIN RO 5 S E LTS (Guyton et al. 2009)

2011 4 IARC X DEHP OB AMEOFFHE 21TV, 7 v—7 2B (& hoxt
LCRBAEZETDEENS D) 120 LT (Grosse et al. 2011) , F7=,
IARC/National Occupational Research Agenda (NORA) IZ LDV —F 2 7 7 )L —
7CIE, s oM, RS, BEEEICES L C. DEHP IZIXEE OB A A =X
ANGFIETDHZ EE2RBRTHMENRN ONH Y, TOFIZIE, TNHDA =X
LARe MEBETLIAEEREERIBTLILOLHDL I AL TS (IARC
2009) .
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<BE: TOHDOHE>

DEHP (213 W < OO fila g B A BB TN A B v, Z OERIZF v v 7k
AR A a=r—ra VOREFEEMHAICEKEL TS (EU RAR 2008),

Fo, R EOBM TR ZFMER L LT Yy AR T RITBITHA =
vx—ay,/Fue— g RBICHOWT, EUIZ. DEHP IZflED A =3 ——
va  NERIFRL, Tre—va Y ERE U AFRICBDNTEETHY . Ty b
JElg CIEss V7w EfEam L T %, (EU RAR 2008)

DEHP O % Ot 0 ER 2 3£ II1-1 (27~ 7,

= -1 DEHP EHER#ER (ZDthDEHER)

R PO it A EXL . FATE
FEEHEE | FSTEHE
L HY
in vitro
LI RpAE R ~ U A JB6 KB NA + Diwan et al. 1985
~ 7 A C3H/10T1/2 ## NA — Sanchez et al. 1987
HE 2F R Lawrence and McGregor
1985
~ U A RO A — Matthews et al. 1985
(Balb/c-3T3)
~ 7 A (Balb/c-3T3) + — Nuodex 1981f
(clone A31 cells)
7 v NRUE F R + Steele et al. 1989
F A =— XD A NS + Sanner and Rivedal 1985
& —PE (CHO) Al
YT N AL — NA - Astill et al. 1986
M (SHE) Hifa NA + Mikalsen et al.1990
— + Tsutsui et al. 1993
NS + Jones et al. 1988
Sanner et al. 1991
Barrett and Lamb 1985
Sanner and Rivedal 1985
Mikalsen and Sanner 1993
Xy v TR | TYA=—ZX LR NS — Kornbrust et al. 1984
Jafla I = =4 | 2 —fE SRR NS + Malcolm and Mills 1989
—va v
in vivo
AR T s SHE #f i + Tomita et al. 1982
f=ax—ar,/ | 7v & + Kurokawa et al. 1982
Jat—ray
3 AEH)

NS; FEMAE (not specified) . NA; i FLEEM A H5 3% 12138 H TX 72 (not applicable to
mammalian cell cultures)

(EU RAR 2008, ATSDR 2002 % EIZ4ERL)
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(4) HBE~DEE

F344 7 v (., %8 8 L) = H\ 7= DEHP (0. 150, 500, 1,500, 5,000 mg/kg
{KE) OHEl, XX DEHP (0. 50. 150, 500, 1,500 mg/kg AE/H) @ 14 H K
SRS 1 B BR I B W T I REBL MR & 5 (Functional observational battery) .
B I EBN A E R NIT O, WT LS MBATE R EI I O o T LR
HEEINTWD (Moser et al. 1995),

¥7-. B6C3F, ¥ 7 A Xt F344 7~ i DEHP ###2h 6,000 ppm X%
12,500 ppm #Z JREEFH G- L7z 104 HF &SR (David et al. 2000a, 2000b)

T, REEARRE, FREAR R N OB O MR Z LIZ A B v TV 2wy (ATSDR 2002)

ZOIEFD, WEHR 0~19 H BIC DEHP % (0, 1,500 mg/kg, AL : 0.5% B /LR
XUAFNLENLE—RAFT NI DL VATV ANLEFY R X ) —/L (5:3:2))
5 mL/kg (KEE/H Z il O & 514372 SD 7 v b (%58 3~4 K) O#LNR 20 H B

DOIGVRHERE 2 2D & B TIIEEN D2, Effa L ATr—, A7 4
IITY UNRENEN 383%., B4% E TR L TRV, IBEEMT D IENREIX
AEFIRENIE CHENRW S DIZ EBHEFICH D LTz, Fatbaxdz @l 7
7 F RUBBIZOWTIL, IREREEIC LD &K 60% DA N Hiv, £EnEd
FRENRRZL ZERHERINTVWD, FE L, DEHP O FEN&ZRICLD ., B
DOIORRE A X R — AN T 52 & THRFEZED B E DA U D AlfeMt: &2 R
LT3 (Xuetal 2007),

D REABEEHAR (THR)

ICR~w A (M, &t 4~70C) |2 DEHP (0 CefMBEE ; 2~iH). 1 mg/kg &
H/H) 4R 8~17 H B M ONV5tt% 3~7 HIZE &G L, HEE#HYD 2. 4. 6
BEHEORE AT A2 B — 3 I AEEh MR S o kAL 2 IR K VA
/\E)irwto Eﬁkéﬁ X, MEREZ A9, A10, ASFEHIR T LIC, FrI vk ek

£ (TH) MK QG HIHHIK 1 Fos OGN (1mmunoreact1ve) (TH-ir X O
F%ﬂ)ﬁP~NiV&@:;—Dyﬁﬁ@v—ﬁ—kLT%%%MﬁO

BRI RBWT, 2HERHCKREORD A, £72, 2, 4 Bl CRAEXE RO
A, 6 Wi TIEAMME T EE OB N A vz (p<0.05), HK F— 33 o fEEE
R IZE 1T 5 TH-ir OFREIL 2, 6 WD A8, A9 FEIKICB W TCHE T L, 6
HEEED A10 FEIE TS L=, TH-ir == — 12 > O3 4 o A10 fEE AL N 6
Wis D A9 fEIE TR L=, £7-. 4 B A8 f8I TIE Fos-ir = = — 1 U Hn
MLz (Wi p<0.05),

FZHE LI ZOBENS, RIEY ST EARBICK T 5, #)iE S Twb DEHP
®» NOAEL LY 4£%u\ﬁﬁi0)!:ﬁ-v»} L7 DEHP &2 LY., BFER)ICBET
HHD R— 32 MEEiE = 2 — 1 O TH A/ OB NS & Z S,
PR EVE TEIE LawksZFn<e, TH 7217 T2 < Fos OIEMES LT 5 2 & 2R

14 DEHP RO EZ 1 &k, % 551X DEHP 7.5 mg/kg (RE/HFY L 72 5,
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mEhnseELTWD, o, EEXMZE MRS (Attention Deficit /
Hyperactivity Disorder : ADHD) & BH#9"%5 & LTV % (Tanida et al. 2009).,
723, Ghisari & Bonefeld-Jorgensen (2009) %, DEHP (% in vitro (23 C,
S v FNTFEAE GHS o FRIR R LT MAKGFR R EEICE L <, Y 3 —FF
n=y (Ts) LPTEHZBIVZRNATHI 2L VWD,
AHMFHESE LT, ARBIZ2HHKTHLZ &5, NOAEL 5% E+
HTEIFXTE R0 W LT,

QREMHREEAERUVHZTEISEHR (TVR)

CD-1 v 7 A (MerE, 4% 10 J) (& DEHP (0. 0.01, 0.03. 0.09%) #% AZAC
O 4 BMFT DR G L, 9 Bl TR/ St HEZRTE 1 (F)
QBT 72 D F CTRG &Mk L AETE L O RATENC T 2 BN D T,
BEHEOWEICLY, HEERITHHAR (Fo) # 0, 15.59, 46.53, 142.08 mg/kg
{KE/H, Folf 0, 19. 86 56 23, 168.17 mg/kg {AH/A L HH iz, FiERED
B G Fo ek & 1% HFEThol,

AR RS A R _Ob\f :t FE IR %, MEEICAH BT R - 7278, 0.01% %5
B Frlfe CHAERKEMEEZ R L, 0.09% %580 FiiffT 4, 7. 14 HED
EFERMNMETFT LTV (Wb p<0.05), HHEHIL, Znb0Zbicix—EME
DN, ZOHED DEHP # 51 X2 WEM O EGF~DZEITIZ E A RN
EHERILTWD, £72. F1 OITEIEEEIC O WX, FmiEr XS (surface
righting) (22T, 0.01% K& 0.03%&E 5D 4 Ao Fi i CTHEREIE

(delayed) B0 A B AL, HEKGENH 7= (p<0.05), F7=. 0.09%&EGHD
7 H#ER D F1 1 THE 72 ] (depressed) 23 A H AL, A &EIKAFMED & - 72 (p<0.001)

FEOIIZOZ Enn, RAMOIH OBEIREMW I3 1T S IR ES) O R E A R
TP IER S DEHP %FENEEE 5 257249 LIk _XTW5, 72, KEKF
BADOEE Lo 7- & LT % (Tanaka 2002),

AHEMAFHES L LTIE. HEHED 0.01%L Lo 512k v Fi ofTEI =R
BE\ZHhT N BN Lo N2 £ h  ARRER O LOAEL % 0.01% (19.86 mg/kg
(REE/H) EHIBLT,

Z ORI, AFRHE D~ 2 (5 #@HH) (2 DEHP (0. 0.03% : 0, 42~171 mg/kg
RE/B) ZIREKG L, 9k TEREED 2 WITRREER £, KOG58 &< i
T (MERE, A ACECRE 10 PE) Z A7l L., AZBCHE & [FI A & % A2 RC A e O Fy 8
9 BHERIT 70 D F THkfe L TG L. B AE N Fr OMBATEI~D R EN ]~ 5
Nic, EREF OB T, Filf (14 Hifs) OKREBIMAIH S 7223,
AT (FIMEIRE. Fi OERESHELROZEE) [ TAHA NIRRT, Fo, <t
FER L LIS OB D Fy Tld, 1TENRERIE CTh D IFKITEI O D, HKEEFHE

15 R RATENL 3 BB TR S LTV 2, 1 BLUNICERTERA 2T 2, 1BE2EZ 2N
HAAT 1, 2BEEALOLEITA AT 0L 3. AaTHEN BRI,
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BTN EICE TOZEN A LN, FH L, WTnh DEHP & 5(CERKT 5
HOTIE AR E LT 5 (Tanaka 2005),

ARBEMFHAES E L CE, A OITEISERRIEICEEN L LN TR &
5. ARERD NOAEL % 42~171 mg/kg R/ H & HIWT L 7=,

B MREA~DORET, BNEORE AT L CREBE S NTIREMIC KT 58
EHTVWDT—AbZWIzd, KEMFGAS & LTI, #iRRagi e >7n
DOHLIRABRE L TEZDIRZITHD LHEB LT,

(5) RER~NDEE

B6C3F; ~ 7 A(Z 6,000 ppm (M 322, M 394 mg/kg KE/H) XX F344 7 v
NZ 12,000 ppm (K 674, W 774 mg/kg (KE/H) ZREFH 5 L7= 103 @M HE N
AMERER (Kluwe et al. 1982, NTP 1982) . & U B6C3F:~ 7 X 939 mg/kg (A&
/H XX F344 7 » MZ 1,458 mg/kg R/ H ZRET 5 L7- 104 B MEREME %6
N AMEDFEBR (David et al. 2000a, 2000b) Tik., Wb g, SHE. Vo8
R B 2R 2T A 5 T2y (EU RAR 2008, ATSDR 2002)

£ 72, EU X Schlling & (2001) Oo#WEEZZM L, Wistar 7 v b (HERE, A1
R4HE 25 PC) (28125 DEHP (0. 1,000, 3,000, 9,000 ppm : Fo 0, 113, 340,
1,088 mg/kg (AE/H) DML 73 HLARI HEEFL £ TOIREEE 512 L 5 2 AR

(Fo LIS D 5ARBLOFEMA) Tix, MIgEE & O 22 58 0 F & O
9,000 ppm & 5-EED Fo RE <, MR EE DO A 3,000 ppm LU L& G5#ED Fq ik,
Fol#. 9,000 ppm ¥ 58D Fi ., Folff CHER I N-L LT3, 1,000 ppm &5
HED Fo MERE o PoLiE B B8/ K OY 3,000 ppm & 5-RED Fr k. Fo 1k oD i fif 5 88D
I, REREDZEDTICEZEEINZ7D, BEU X, Z 0RO LOAEL % fifg~o
WIS X 1,000 ppm & LTS (EU RAR 2008) .

AFMFHAES E LTI, KRB EHEORBRCTCHL Z LD, TDI RE
DORLE L THWSD Z S I3 ¢ &l L7,

(6) ARRRUVERER~NDFE
D104 ;BriEEEHRAR (THX) °

B6C3F,~ 7 A (M, &HE 60~70 UL, 4 Ffn) (21725 DEHP (0, 100,
500, 1,500, 6,000 ppm : &£ 0. 19.2, 98.5. 292.2. 1,266.1 mg/kg {AE/H ., M
0. 23.8, 116.8, 354.2, 1,458.2 mg/kg {KRE/H) @ 104 @ RIRET & G- 23MT
biviz,

HED 1,500 ppm LL EOE G R RS EEORD A (FHxIEZIL 500 ppm
UL EOEGRETREA) . HED 6,000 ppm #5812 75 s & OFE x5 & O 3
WO BT (p=0.05), 78 # B OFFEMMR A TIIkED 6,000 ppm & 5-FED

16 (3) OLIF LB
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26 (10 PC) (MG R ORI . R FRICRRASUIE R R E 2 =3k 1
DIERD B AVT-, 104 W 14 TrE. MR B O K I 338 S 7= /ED 1,500 ppm
UL Eo#ERE GHEBRE 3% 2% L. 1,500 ppm #5825 30, 95%) THAMM L.
R BRI DWW TIL, R SUTTERE R H OFG 1-2358 0 b v/ 11X 1,500 ppm L
Lo ERE GHHBREE 17%I12%F L. 1,500 ppm #5825 48, 80%) T. k18
DsFRD B VT HENE 6,000 ppm £ G- GFHREE 5% 12%F L 60%) TEILE N
L7z (WFiud p=0.05), 723, F&. B, FTEE, BRI ORI IZR S
R L7 BBl ST EE I TS (David et al. 2000b) .
ATSDR (2002) 1%, #53EEW/AD K O i 2o % A5i#E MO NOAEL
% 98.5 mg/kg A H/H . LOAEL % 292 mg/kg {AH/H & L7-. £ 7= EU(RAR 2008)
X, FEEDT — % % David et al. 2000b O IH:ZEEH TH 5 Moore (1997) D)
LZMLTEY., HBEFEMNO NOAEL % 98.5 mg/kg (AH/H & LT3,
AHEMFHAES L LTI, 1,500 ppm LI O EEE O TR B O #a 5  OFE %6 H
BORA . BEORETHD ., BHE RO T ORKE - WERE N LN &
26, AKiBRD NOAEL % 500 ppm (98.5 mg/kg K&/ H) LMk L7,

Q4%FE - HREEMHER (THR)

CD-1~ v A (MERE, *FFREE 40 PT, & HHE 20 PT) (2 DEHP (0, 0.01, 0.1,
0.3% : 0, 14, 140, 420 mg/kg KHE/H ATSDR #5) % ZEET 7 H 25 IRA
ehH L., 98 HIZHT= 0 &5 2k L2 b~ v 2 & FE S H, EFAR N
Tz, BIEHEB X, MRE, HERZE, REAGT R, ARBAERLEOHA
BIKETH -,

0.1%HEREDOBEREHICB W T, HAERMKEO LML, T USMIIE TN
BB (p<0.01, 7272 L., HIRROHBEFEEER L), 0.3%8 58 TILEIREN
AL LR Do Ty R ASELRS . Wil T 0.3% B G- REDfE & K REEOME. 0.3% ¢ 5
HEDOME & FRREEOIED R B FEBR DR A DTz, T ORE., XFIREERE o232k
R RRBICAH BTV, BRI OB CITAEIR A LT, & 57
HED B CITAE R, ARHAROK T, HARKEOHEMNB D L

(p<0.05), RZERZEAZAWTZHE OH R Clrx, &GRECTIERMEE S L ICFRIE
KLU, FEEOEMNRD 5NTI1E0, MDA E OEE (KR, B K,
ASEAR O BB ST - I - T EORER) 2 Lz (p<0.01~0.05), #
HREOREDO B A CIE, M AIMERME Z6E 25 1 BRSO v, EEFE 5L O
F11RE (BB EROBANERY - OB 5 2BMEd L, BRERER 2RI
B LT (W v p<0.01).

INHOFERNSFEE ST, DEHP (3l HIC b AEEEL2 5 2 TBY .,
BENMD~D 0.1% KN 0.3% 512K 0 . AR AEIR R K OV PERIFR DR T,
HHEROE R OHARO D 2523 L TWwWa (Lamb et al. 1987),

ATSDR (2002) I1%/E5EF > NOAEL % 14 mg/kg fA#/H . LOAEL % 140
mg/kg (KE/H & L., #EMOF D minimal risk level (MRL) OB HIZHW T
%, EUIZEEHEE S 584 20, 200, 600 mg/kg ARH/HFE2Y & #a% L TH
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AEMED NOAEL % 20 mg/kg (AEH/H . HEWEMEO NOAEL % 600 mg/kg &
#H/A & L (EURAR2008), JZA 574 (2002b) TILHPERIE, RIMEAFRE.
ARHAROK FTIZE D T A AFEMNEDO NOAEL % 14 mgkg KEH/H .
LOAEL % 144 mg/kg fK&E/H & L, TDI 0B HIZH TV 5,

ABMHAES & LTE, 0.1%HGRE TR, A REEOERBAROIKT
NRD N b, ARBERD NOAEL % 0.01% (14 mg/kg (AHE/H) & HIkr
L7,

Hayashi & (2011) (%, Sv/129 B4R~ = (12 B oM, & AEOM: 14
~22 Jt) {2 DEHP (0, 0.01, 0.05, 0.1% : 0, 10~12, 55~64, 119~145 mg/kg
RE/H) RS L, %564 4 W% ICFE Ck 5 &0 M %2 2/ S8, iR
18 H B X3tk 2 H TL %I 5 F CREMWI~DHK G % ikt L=, tHIREW % 2
B (KBE 6~150) 1241, —HORETIEIE 18 HHICE &L THRIEEX O %
L., N7 okIgEE. AR BIRAEE, BEELOREEES
TR, b HOREI % 2 HICEHZ L, 4=V 0 0 BimOKERE,
2 H#mOELFH AR L MEEELT T2, 2 TOAEFIRIE R OELF AR %2 &%
L. gz Uz, Be R R OVE R O fa i 13 ME BAL CENT S 7=,

FEMICOWTIL AR 18 H B & 0t 2 B ICRE J O 12 1 fin (F¢ 5B 4a1RF)
Do OREMENE, HEE RO, RiE To 4 HEORGHFFB, R
Y OREIINEICEILIZ O N7 0> 7= (data not shown) . #F4E 18 H H DRk
)Tl 0.1% & G-HED A THRE L OMEREEIN&EMEEZ R L (p<0.05) . 77 #tk
2 HOREMW TIL 0.1%HGREO A THRENEEZ 7~ L7z (p<0.05), AFifixhE &
WCITEERN L SN > 725 (data not shown). 0.1% ¥ 5 TIHAE 18 HH D
R E &I L= (p<0.05),

WEMIZ OV TIEL, 0.1% & 53 TlIiais 18 H OfRIE &L OV ELEIR R A D %
LA L, #BIEEE CE¥ESD) 13X iRREE 7.251.5 1ICxf L C 2.4+2.1, 4£fF
JEIRBIT R REE 7.241.5 ICKF LT 2.011.8 THo7= (p<0.05), 0.1%¥x 5T
IR (3R) 3L, < HREE 0.8+1.0 (10.6£13.2%) Zx L T 4.3£2.7

(61.5+32.8%) Tdh -7 (p<0.05), 0.05%LL FOFEHET 2 B0 LEFHE
BB D U, %HHREE 4.022.7 126 LT 0.06% & 5-82% 1.6 1.9, 0.1% &% 51f
N 1.4+2.4 ThHhovz (p<0.05), IEin 18 HOKE, IFEEL OB ER, 2 A
ORE K OFFEEICIE, MRS SR NGB RE LI AN R o T, 72
B. ZORERTIZ DEHP (XD BE~DOEED XA 1= A LffHZ B E LT,
Pparo XK~ 7 A hPPARo ~ 7 AZxf L CHIAEZ: DEHP O# 5 %217->CE
V. APPARa~ 7 A Tix., BAT &[RRI A AE A VR0 K OSSR B8 0 78
R HITED, Pparo K~ 7 A TIXZDO L ) BRIREM~DEZEBIT 2 BEINR
Mol MELTWD GEIIX I 2. (6) <% : BAFEMROIERKT >IC
FLHED

AEMPFHAES L LTI, 0.06%LL EORE-T 2 Hlin D A7 H 4 R 33 5
iz £t KRR D NOAEL % 0.01% (10~12 mg/kg (/A E/H) & HWr L 7=,
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Q4%FE - HREBMHRER (X)) 7

CD-1 ~w A (i, %#F24~30L) |[ZF1F 25 DEHP (0. 0.025. 0.05. 0.10,
0.15% : 0, 44, 91, 191, 292 mg/kg KH/H) DOIEHE 0~17 H OREE#& 53 5R
MNAThI, ER 17 H HICWINAR, SECRIBE. EFER IR, AFEREAREL W
BRIROFREIZ O W TS LT,

0.10% VL _EFe 51 O BB AR E I EH 2358 b iz, BRI >WnW T,
0.05%LL F#& G R E (BIR, IREkZEm, W~rv=7, &R - ®B2), O
M O EE OV R EE (WE OG0, e i o &Pl y 2 ) o
HIN2SEED B v, 0.10% LA BB GREIC IR K OSET BB R o s, B8R 5 %
OB IRAREOKR TR b,

PLEXv, F#F 51X DEHP OJRIREHM (EHaBEEZETe) @ NOEL % REFH
0.025% (44 mg/kg KEH/H) & L7z (Tyl et al. 1988),

JEA 57848 (2002b) TH ., BEEFHR OB E S & AHEBAFEMED
NOAEL #% 44 mg/kg {AH/H . LOAEL % 91 mg/kg A&E/H & L C\W5, EU 3%
A EMED NOAEL % 44 mg/kg (AH/H, RHE=EEO NOAEL % 91 mg/kg (A
/HE LTW% (EURAR2008), 7= ATSDR (2002) 1%, #F£REHEICHKESE
NOAEL 44 mg/kg {A5#/H. LOAEL 91 mg/kg fK&E/H & LT\ 5,

ABEMFPAES L LTE, 0.06%L Lo 5 CTRIEAREFEEMBA LN Z
Enn, ARRERDO NOAEL % 0.025% (44 mg/kg {RE/H) & CHIBT L7z,

F72, ICR~ 7 A (M, &#E7~12P8) (23155 DEHP (0, 0.05, 0.1, 0.2,
0.4. 1.0% : 0. 70, 190. 400. 830. 2,200 mg/kg AHE/H) DIEHE 0~18 H D
IREE 5388 CId. MR 18 B HIZIRIEASFAR S, 0.1% LA B GHE TR &
FEVRFE T O, 0.2% UL B 5/ CREM O REIIN O], LR R AEEO
., 7% (FICHREORE) O, BHEOB(LEBENA ST,

FEHLIX, v~ AR OHZKEIC X DB EEMEICEST S NOEL % 70 mg/kg (KE
/HE L, BHETOEFEMEDTREM: 278 L TV 5 (Shiota et al. 1980),

ATSDR (2002) 1%, WBWRIY & IR T oENic k-3 & Z 0O NOAEL %
83 mg/kg A H/H . LOAEL # 170 mg/kg {A5/H (0.05. 0.1% % ATSDR #%)
ELTW5,

ABEMAFRAES E LTk, ARBROFEEEDN 1980 F & izd, TDI O ER
e LTHWD Z &3y Cauvy &l L7,

@2 £ - RESHHAR (¥ X)
CD-1 v 7 A (Mf, &H#E 28~29 L) ~ DEHP (0. 0.01. 0.025, 0.05% : 0.
19, 48, 95 mg/kg (KE/H) ZIENR 0~17 BIZIRE&K G L, & 2 % (Fo) OH

1T <7 AKOT v hCTRMKRRRZIENM L TBY, (6) @DIZT v hEi#l
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AETEBIET S 2 HREBRA T,

BEM~DOEELEIT, 0.06%EGREOBIATIIONE% 4 B, 7 HOKERY

DM ANHME A A3 2 5 TAEDER D IR T2, WWEIZ SV TiE 0.05% 55
O F1OMAEFIET GEREERE 1 HAEMFREDZE) FEXRO1~4 HEOETH
M EF LW p<0.05, Fo TIXHARBOLCRICHFEZES L), HTIEE
FH (early maturity) OKREIEINA DT 2MZHH 4L, 0.025% K GHE L W EOY
Y

FEHHIX. 0.01% X% 0.025% D5 HEIZIX, 4~169 HEIZHB W T, AFRE
BIIFRD O o T2 b U BEWEME N O F 8 O3 AR IZ 20T NOEL
% 48 mg/kg IKE/H & L C\% (Price et al. 1988),

ATSDR (2002) %, HZAERI# O REINCESE, AlE#EED NOAEL %
48 mg/kg {KHE/H ., LOAEL % 95 mg/kg /K&EH/H & LT\ 5,

AEMFHES L LTIE, 0.05% &% 51250 F TOHAERETRELN 1~4 Hin
DIECRD LHNBHE LN L, KkBRO LOAEL % 0.05% (95 mg/kg &
H/H) &HIWT L7,

OREEMHER (¥HR)

C57BL/6 ~ v A (M, %8 10 PB) (2381725 DEHP (0 GtHHBEE ; 22— 0 |
100, 200, 500 mg/kg KE/H) OHRE 12~17 B O5&HIFE 0 & 5 RN 1Thi,
SEIR 19 BHIZER W CTHRER W o EFRFE S O 53 LIk 2 BN LT,

EERGHOBERIEICE T, HEERAN RN AGEZSEH EERE (Anogenital
distance : AGD) %GffE, JKiE PO GHHEE 0%I1Zxt L. ﬁﬁﬁiﬁ:% 7.1,
14.0, 75.7%) MHBHiVZ (p<0.05), HiGRIEERHE S HEIRAFRICERN L, 200
mg/kg KE/HLL L ERETHE Th - 72 (p<0.05) . F 7= G HEO ETERE G Tl
ATEFEEI O R EICB W CEE /R EE %%t#k%z%hfnék7/x7ﬁ~
V7GRN Bl BAn T (TgfB1) ® mRNA K OZEDZ /37 HORBLIH &
KAFNZ EF- L7z (Wi h p<0.05), F#& 5L, DEHP 52X D Tefp1 @
FEL LS X0 AESERSE O3 K OVRE PAEH O Bl S O JRIE & BRE 2 RIS S
HEEBRLTWD, £7-. AFEEHOT R b — AEICHEEG L T\ 5 a[REMEIC
HE &L TW5D (Liu et al. 2008),

AHAFHAS L LT, &IEHED 100 mgkg (AHE/H UL Lo LI L v | bk
19 H OHERRYIZ W T AGD #iffg e OVYRIE THOBEMMABDO N &b, K
Bk D LOAEL % 100 mg/kg A&/ H & HIWr L7-,

CxEEHER (Sv k)

SD 7~ FoFANR (M, £EE5VE, 3 Hiln) (23510 % DEHP (0 (xRERE ; =
— /i) . 20, 100, 200, 500 mg/kg {A ) @ﬁ@%ﬁ%ﬂﬁﬂ&%ﬁ%ﬁrﬁﬁbm‘:o
%72, DEHP 500 mg/kg AH & %€ /VIRE (1.28 mmol/kg (AH) (IZHB W T, &
W TH 5 MEHP (393 mg/kg {£5). 2-EH (167 mg/kg {AH) 23 [AERIZH
BRI i7-.
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b5 24 BERET% . 100 mg/kg (R ELL o0 DEHP # 58 I3k RIC L LIZE
KAFEMIES HEL L, v & UK OMEAE H EKAARCIE S iz, [RRRE
{bix MEHP 5 THRO LN, 2-EH 5 TIERO N o T2, F1-.
DEHP #5258 /0 b U HIIa O BFEINH 33 5 48 R ICIZRIE L, =
D B 25 O FI B =R T BEEIC LR THBIZE - 722 L 28, BI&IT > 7= 200
mg/kg FREEZGHBR CHRAINTWD, ok, &5 24 K% O DEHP & 58 0
MiEINAERIE AV > (FSH) BEICHBEZITA L0 - 7= (Liet al. 2000),

ATSDR (2002) i3 4B %17 5 DEHP @ NOAEL % 20 mg/kg A% . LOAEL
% 100 mg/kg A#E & L. EU (RAR 2008) % NOAEL % 20 mg/kg fKE & L T\
o

ABEMFHAES L LTE, 100 mg/kg (RELL EOFH I LY | FERTO R AT
Mlao HBL ROV R U MIEOBEFEIGE N A -2 L n . Rk NOAEL
Z 20 mg/kg (RE &l L7z,

QEFESHRER (Tv b)

1. 2. 3. 6. 12 ik (%ﬂ%“zh6 14, 21, 42, 86 Him) ®» SD 7 v kb (J,
KBl FE 7T~10 J8) (2817 5 DEHP (0, 10, 100, 1,000, 2,000 mg/kg {A&H
/H) ®5H F‘%%ﬁﬁéurﬁim&“ffﬁsﬁﬁﬁbm AP D 24 REIZ I H IR L OV B

DR FIRAE M T,

2,000 mg/kg (RE/H &K EGEEIX. 3l E COREHTIIBEN R EEETH -
Tl DT — AP L IR o 7286, 12 Bl R ERE I T A LN o7,
1,000 mg/kg AT/ H D 1~6 # s D 58 & W 2,000 mg/kg RHE/H D 6, 12 #
BEHCTHEEZEDIK TR A LN (p<0.05), F7= 1,000 mg/kg (KE/H K5I
BT, HBHESTZ0 OB/ Y MRS 1 Bl 5 TIE 35% A L7223, 2
HEELL E O GRETIZZELIT AT, —J7, 2, 3 B G- Tl R 23 1
Je L. 6. 12 Wi 5BV TIE, 2,000 me/kg (A A #% 56 & 8, K REH .,
KM a g L7 (Dostal et al. 1988),

ATSDR (2002) 1o b ofRICHK-SE, NOAEL % 100 mg/kg AHE/H .
LOAEL % 1,000 mg/kg R&E/H & LT\ 5,

F72 HED SD 7 v b (%8 50 UL, 6 Hin) (2 DEHP (0, 200, 500, 1,000 mg/kg
KE/A) 25 AN &E L, 8, 10, 11, 12, 15 #HEO KN CTHIEIZHE 2
IEDIER G- DMt F344 7 » F18L 23H L7238 TId, AR (FRR, BKEK,
MUV ED) (CRHREE E AR ZEIT A LN o 7= (Dostal et al. 1988),

ABMHAES L LTX, 1,000 mgkg KRE/HL EOBGIZX D BEREZIRT,
R L b UM OB . R R O R OE AR AN Eh b,
A# R D NOAEL % 100 mg/kg R/ H & W L 7=,

18 #0513, MIICSD T v hTIEAR<, F344 T v FE2HWEZ LITHICERIZ R . BRRhRMN
BARbNAIHLYL ozt LTS,
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@28 4 BEMESHENERR " RULEBESHRR (Sv k)

M SD 7 v b (FEHWIMARE 10 U8) (28175 DEHP (0, 300, 1,000,
3,000 mg/kg20) @ 2 W i 4 B O 0GB Th T,

4 JEf# 3,000 mg/kg 2 5-# Tl FIMEHATE (p<0.01) K OWPEE & (p<0.05)
DOIRME, FHEEMOMLE (p<0.01) (2 HEFRBROSZREH THILE) BNA DL,
T & O/NRAG AR DD KRR EE A 2 1 O 1B R OJFEELDE 1 HERD bivTo,
F oM & IS G CINR OB 22 VB M o Z2 fa 28 (4 B & 5Tl
STB#ESSS 0, 4, 10, 10 PE) 23, 1,000 mg/kg UL E#& 58 TR & 72 BHSHI I A3
I Eﬂh?’:o (Takai et al. 2009) .

2 > SD 7w b (% 10 PE) (2 DEHP (0. 300, 1,000, 3,000 mg/kg2!)
%xmzﬁ%mﬁE@M%%%@Lfﬂ%7aaif&mhﬁb SV RNy -2
DAL, RBEUCIZIHER GO SD 7 v h AW SL L2, 1,000 mg/kg LL E
FERETITENR 13 H OREMREMEEAZ R L7z (p<0.01), 3,000 mg/kg %5
BECIX AR IRENM IR BRAEE D 10 PCizxt L 7 PCIZEid L7225, siEd, BRE KL
ERAIIRB R RICHEZII R -T2, T2, &R 5 CTRIGEHOEE (p<0.01)
DA 5L, 3,000 mg/kg B E5RETIT ) 5.65+8D 1 H &7 0 . RHHIZR3IEE
;22X Z O GHEZOAHBIEL (B/10 L) =iz, EHF HIE, 300 LT 1,000 mg'kg
WHRCRO bR L IERYIL, EE&E 4~5H) Nicdh v, FME
FICE KRBT WE L TWD,

T2, AR TITINER LA OB L LT, 300 mg/kg L EOE S THHIIEEK
KORFEEEINENA ST 5 (Takai et al. 2009) .,

AREMFHES L LTI, HICHED 300 mg/kg PL =051 X 0 DR B RV 0K
Zef st IR R R OVFEE SN L 5= 2 L, KB LOAEL
% 300 mg/kg & HIWr L7,

723 .Davis(1994) 12 X A R IGEM A EFH L 7=t SD 7 » MzkiF 5 DEHP
(0. 2,000 mg/kg (KE/H) ® 2~3 HEEMM (~12 HIH) OFRHIFE O &5
BRClX, #EGHE42 DL 35 ILTHRIFFEMN YWD 4 HE2H 5~6 HEIZHEE L
Too Fiz. [EER7R 1~8 AR GAER (SHIMARE 6~9 L) (28T DikRrAY 728l
22 L0, PR OEREME /N E T A N T U4 — (E2) BE K OUL
HEEERALVE Y (LH) BEOKT, Mg FSHIIREO EA (W bR EE
HIZBWT, p<0.05) NBOOLNTZ, ZHHDOREENLEE I, BEINIC LI
LH —U ™ EKT 22 & THERYEIN, ZRRMEINRNETC L2 ENRRSNTEL
T35,

19 AFEDUN~DOEET (2) OIZF#E
20 FEICBWTCHEIX Imgkeg), H5REEIT D) tEHSNTWE0HT, Img/kgiKE/H |,
Img/kgfi/H . Tmg/kg/K/B] OHBINTEXR2NWZ Enb, JREFED mgkgl OFEFLH LT,

21 JHE 20 I [RIER
22 5 B L0 REWIRFERISUIEBIKIE S SR TV,
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ATSDR (2002) (XFERIEAM D D /NAL & i E2 DK T &2 ££ 5 HEIRaHIc -
X, ZoORE?O LOAEL % 2,000 mg/kg A#E/H & L TW\W5,

¥ 7. Svechnikova & (2007) (2 X 5Htd SD Z v b (%#E 10 S, 20 Hn)
\Z DEHP (0 (xffR#E ; =2—>l). 500 mg/kg {AE/H) % 10 HFHREREO &5
L7 Ci, IMRERICHFEZIIAON -T2, BERETIRImLF E2 KO
Tas AT a  EEORD (p<0.01). Mt LH #EEORIMEm AR Sz 2
&R E L Cuv5 (Svechnikova et al. 2007),

ZDIEH, D SD T v b (458 10 [T, 5 8i#r) (231725 DEHP (0 G RREE ;
=), 1,400 mg/kg (RHE/A]) @ 26 W] OF 2 7)) &OEGHRRTIX, &5
(ZIEH 72385 B W oD . BIE IR ORE R O8N, BERBIOILERNED 5
iz (s p<0.01), E7=, EIEFRMOMTE E2 IR E KOG FSH L 258
L (p<0.01), FHEARD FSH KO LH R & LTz (p<0.05) (Hirosawa
et al. 2006)

AHMAFHES L LTE, ZhbooRBUIWTNRS 2 R THLZ LD,
NOAEL Z#ET HZ LIXZTE W E M L7,

O4%%E - REZHHER (SY M)

LE 7 v & (M, SGHIFSREE 700 OFKE 12 ~21 A (FEHNEE) XX
St 1~21 B (FRHL 2N L7=%%) 1 DEHP ( 0 GefPREE: = — 7). 100 mg/kg
(KE/H) ZomEERO&RE L, 21 B, 35 Hiln, 90 HmoOEREY (Zhh
18, 10, 9IL) M@ INT,

T E &R SN2 100 mg/kg (RE/H BEGREORER BN CIX, MiE7 A F X7 1
PR KON LH BREEAS 21 His, 35 HEin TR F L (p<0.05), HEH T 1 7 4«
BRI LD T A NAT R UEAR (T4 T 4 v BEIEECY 720 | ex vivo) 1,
LH ¥ . LH A 2 W GE 0O Wi 21 HEIZHED L (p<0.01) ., 35 Hifiin,
90 HislCABEEIT o T-, A2 L CTHEZE SN 100 mg/kg KE/H & 51
OREWREM TIX, MiET A P AT v CREIX 21 HEO AL T L7z (p<0.05) 23,
miE LHREICAEREZTHEDOONT, 747 4 vy el T A NAT v U EAR
t LH PO F D0 b T HEEIT R ) -7 (Akingbemi et al. 2001),

EU 1% 21 B, 35 AfOEE T v FOIMET A b AT 0 VEEOK IS
% LOAEL % 100 mg/kg {K#/H & L7z (EU RAR 2008),

F7=. D LE 7 v b OBEFEMEIHRIZEBWT 14 XX 28 H MI5& R 0 85315
NiThbhiz, LE 7 v b (#, #&5HH&58 10 /) (2 DEHP (0 (k&
BE: 2—2M) . 1, 10, 100, 200 mg/kg AHE/H) ZEEHRICHZD 21~34
Hilin, 35~48 Hilin, 21~48 Hin IXHFHEMICH =5 62~89 Himlcx 5 L, &
WZT7AT 4 v EMEDOAT A RERIZE L TIRXL T,

BEHMONTHOKEGEMEORBRICEWTHARE, BRELAUHBEERICAR
ZIxH N7 o7, BEWETO 14 HREEBRIZIB W T, 21~34 Hiiin & O 35~48
HESZB T 2% 5Tl Mg LH REXOMET A AT 1 U REICH B ZEITA
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biiehote, AT 4 v el T A F AT m o pEART, LH R T, LH #
ﬁﬁﬁw%ﬁmwfﬂ%3&48E#un@mMN@EUL&@2kﬂ4H#um
mg/kg KE/HLL EOREGERHTHAD L, TOMTITEEEIT R oT-, Tz,
~48 Hiin 10 mg/kg AE/HLL EOFRERET, 747 4 » BHIfEIC Térmm
Rl AT v A FUikFEEEHE (173-HSD) OEMEK TR bz (p<0.05), F
FHIX, 20X AT A REREERIEEOEFEN, 7 Ra s v EADIKT
IR E LTS,

—J5 . BEEMETO 28 HFREB (21~48 HioH L) TiE., 10 mg/ke {K&H/H
U b oG EECciinyE LH BEE IMET A b AT oV BENER LZ, 94754
v el T A N AT a opEA R LH T . LH IR 2 WiGE 0T d,
10 mg/kg RE/H UL EOBRGHTHEIM L, 1 mg/kg (KE/H 5 TIXAEZEIT R
Mol (WTHLE p<0.05), FEELIL, ZNHDOT A RNAT o OMiEFRE L
EERO LRI, BEOLIMREHEIZLDIBDE LTS,
FHEMICHTZ2 62~89 HEO G CTld, &G CiyE LH #BE &K OULiE T
ARNATRUREWVRNCTAT 4y EMIROT A N AT 1 U pEEEICKHREE &
HAREEZTA NN T,

FEHEDIT, AT A REACKIFTTZEYNCME LH #BE LK RMmET A b X
TRUVREBEOEICESE, ZOBEMEIBROMET v b ~OfR 05RO
LOEL % 10 mg/kg K#E/H . NOEL % 1 mg/kg {KE/H & L T\ % (Akingbemi et
al. 2001),

Akingbemi & DO#i# (2004) Tix. 21 HEORET v b (K58 10 PLLL E)
\Z DEHP ( 0 GHHEEE ; == —29) . 10, 100 mg/kg K/ H) % 48 Hiin, 90 H
B IE 120 HilfnE CTHEHIR O 5 L, 747 4 v eI xT 3 58 e 280 Bl 52
e,

90 Hiv £ TOM&E5/E L 120 HiEE TO 100 mg/kg A HE/H & 58 <iiLiE LH
BELOCMET A NATa U RBENEA LT, 747 4 vy EMlROT A AT 1
VPEARET, LH AR TN, LH AR 2 W GEOWTvd 90 HilnE ToOM & GRf
k1%H%if@umm%gmﬁm&ﬁﬁfﬁ¢umH%@ﬁﬁ@%@m%u

D) L (Wi d p<0.01). 120 B 10 mg/kg (K 8/H 58 Tl
HEZI o=, 72, 90 HEE ToO®G CITMIaERE R 1% (PCNA,
Cyclin D3 2 T* G1, p53 (10 mg/kg RE/HEGIZIAEER L)) OB TOTA
T 4 v EfZ BT 5 mRNA BB E5H (p<0.05), FRE L EEY VDT AT
# v B HIREEEE N (50%LL ), 120 HECOT AT 4 v EMiED U F 7 AT
SUVEGARZERM, R 1IN OT AT 4 v BRI (40~60%) (W
Thb p<0.01) AHEGHICEWTHER I, FF 61X, DEHP O 52
TAT 4 v e OB EFETDHLETRTHLOTHDLELTND, 1B,
LH BEOLEFITITIAT 4+ v e ilaOBEEKREZRET D2 EE2FENVRLATND,
Flo, A8 HinE Com&E G L b, MiF E2REN LA (K50%) L, 747 4
v EAMIEIC LD LHEM Fo B2 AR (T4 7 4 v EMIaEYS720 . ex vivo)

40



DIEEAN CRHRREED 1.5~2.5 f%) L7 (p<0.01), LH #2372\ 54 Tl 10 mg/kg
RE/ARGIETIE B2 EARICAREZEIT 2o 7273, 100 mg/kg (KF/H & 58T
IEEEIN CREBRBE DK 2.7 %) A B2 (p<0.01), 100 mg/kg K/ H & 5T
747 4 vefilao T e~ —8 (T Ry a2 A bl o ~EBd 58
#) Bzt (Cyp19 ® mRNA #ElH BA LTz (p<0.01), —J57, 90 Hifm

EFTORELGTIE, MEGHEEL T AT ¢ v EMilRIC L5 LH #IPE T~ O E2 FEA R
I (p<0.01) L7zizb b b3, Mg B2 IEICAEZITRL . HEHLIX
TAT 4 v eMlagoEnERETHLOLE LTS (Akingbemi et al. 2004)

AREFFHA S & L Cid, Akingbemi © O —#H ORI R /LT IREDEE O I
EIRELE L TCWVWADHZ &, NOAEL %57 73'::“9“%) LT TR AU LK L7,

F 72, Parks & (2000) (2Xk %, SD 7 v (., 4~5 JC) (28} %5 DEHP
(0. 750 mg/kg (RH) DULHRE 14 B~ g 3 H Ogfifil et 0 & 530k T, KR
BB WTHEROT A N AT a A (ex vivo), BEEAKRNEHF DT A kA
T REORAD, AGD EiE, HBEREERD. 747 4 v B MEEKOEN,

SRR ORISR RE STV D
AEMFHAES L LTk, ARBRIT 2 %ﬁ%ﬁk“ﬂbé &7, NOAEL ##%E7
HZ LT TERWEHIEL 72,

OEEEHEHAR (Sy F)

LE 7 v b (K, &8 10 DT, @EFLR) (2xf LT DEHP (0 CePHEHE ; == — 2 3H1) |
10. 500, 750 mg/kg K/ H) 7% 21~48 Hifn £ T 28 HMsEFIRR O &G S,
PERRBAN D BN E I TV D

R BEDTE T IX, RHREECAE iéﬂ?iéj 41.5+FEWEREE (SE) 0.1 H THh - 7228,
10 mg/kg A HE/ B G5 TIIA% 39.710.1 H THEICHF <. 750 mg/kg K&/ H
BEGRETITA% 46.320.1 H THEICEN->T-, 10 mg/kg KE/H & 5H CTI3AR
ELAOREEENEML, MIET A AT s BEN EF L7z (p<0.05) 23, 750
mg/kg RE/H B GRETIXAE, BRER, KO REENHD L, M7 A b
AT 0 UCEEMETLE (W p<0.01), 72, IiE LH BEICHEEZEITA
ST, FTERIKICBIZEEERSLVE BV T a=y MEIGFERT v Rl
VRFAREBEL T O mRNA BB L~/ BB A B L7y o 72 (Ge et al. 2007),

AHEMFHAES & LT, KARBRIIH &SR OFANIZ X H &% EN A EY) T
HH7-8H, NOEAL R ETH Z LIXTE W EHr L7,

D4 EHEEHRR (Sv k)
SD 7 v b RULE 7 v b (M, #RKAHE 10 L, BEFLYL) (2 DEHP (0. 10,

2 (2) ® (7w b) LFELCHAR

41



100, 300, 900 mg/kg (R&E/H) 73 22 His/ 5 56~58 Hils (6 VT) XX 98 H il

(4p8) FTmilRnELan GRBRO), £72. SD 7 v b (K, %5& 58 16
Ut BEFLYE) 2 DEHP (0. 100, 300. 900 mg/kg {K&E/H) 7% 23 Hip 5 43
~44 A (BFEHFT) (8P8) Xix 63~64 Hin (EFEWIHE) (8 P8) £ Tl
Bogsshz FRERO),

ABOTIX, 2B XkY LE 7 v b 300 mg/kg KE/HLL E, SD 7
v MiE 900 mg/kg RE/H O GREICIBWNT, ALRASBED B2 FaHE & U= MRk
HOBENRO SN (LE 7 v b Tl REE 839.4+£0.6 HiZx L, IKAEND
41.6+0.8,46.00.7 H.SD 7 » F TILRIEEE 40.420.7 HIZK L 43.0£0.7 H,
WL p<0.05), 56~58 HiDOFITIX, BIBEEN LE 7~ h® 900 mg/kg
RE/H TOHRBENM L7 (p<0.05), 7 > K a7 ARIFIE O EFH R I E ~D 2T,
SD 7 v b TCi%, 100 mg/kg {KE/H L LG RETRIN RO E &2 L. 300
mg/kg RE/H DL E#& 58 TR B K OWLPI245 - BkiEqR A7 (LABC) @, 900
mg/kg RE/ ARG THREL O U R—ROEBEERBAD DA LN, —FH LE 7 v
FTIE, 2O L) BREEFEDOMEIT L VEET (772U, BISLIRO R &R X
900 mg/kg ARE/HEG#EDA), LABC WU RR—HOEEIZSD I v F kv —
BRI N 5 721F ), 900 mg/kg A/ H 51 CIXAIHE & 5
ODEELHD L (WThd p<0.05), F7mBRMAMREMICIE, mAKE D 300
mg/kg RHE/H LL E OG-8 CREBEAME R BRI ERZEME R OB IR ORS 1
NS en, SD 7y hTCEVEETHH-7Z, 98 HEOHKR TIX, SD
7 v h® 900 mg/kg (KHE/H &% G-HETO HFE R KL O HE EIRE &OHRED (p<0.01)
SR REER A LN, £7-. 56~58 Hilin, 98 Hiin & bifiET A b AT o
FEIXM R & A BEETHEO GNT ., Mg LH REIX SD 7 >~ k@ 900 mg/kg &
H/HESHETHEM L, (p<0.05),

RBRQ@TIX2E O 42 HiE COURTEEORRENBILZIC LY | REEDSE
THRLEELTSD 7 v MBI 5 900 ma/kg A/ H £ 5.7 0> A1 52 43 Bl D VE 4E A3
Rl S 7z, 43~44 HIOHMRTIL, &R GHTRIBEEICHVDBRO 5z,
AFEERBEICOW TR, &FERETH v /8— R, 300 mg/kg (KE/H UL EOF 5
THEH, ¥5%E. LABC 2, 900 mg/kg /AE/H $& G- TR ERICEERMD B A5
=, 63~64 AEOHMK TIX 300 mgkg KE/ AU O GRE TR LA L
LABC |2, 900 mg/kg (RE/ A #&GRETH v —R, FR, BEICNZ, BRIEIZH
HEWDONA LN, 43~44 Hifh, 63~64 Hiin s b, MIET A M AT 0 LV EE
ICHBEZNRED BT, MiE LH BEX 900 mg/kg AE/B&RERETHMLT-

(p<0.05), FEHEAFETICL DT A AT r U pEAE (ex vivo) 1X. B MEEMEST
T RFhavey (HCG) #liE T, HCG N 2 W& WT s, 43~44 Hilp T
1% 300 mg/kg IKE/H LL EOFHHE, 63~64 Hili Tl 900 mg/kg RE/H £ 5-7f
T (p<0.01) L. ZoOMICHEZEIT L2 -7- (Noriega et al. 2009),

ABMFAES & LTI, 300 mg/kg ARHE/A LI EOFHIZ X 0 AR E O EE
WD, R - R RO E B R VB R B RIE N A DT D, R
B> NOAEL % 100 mg/kg (AH/H &4 L7,
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QI3 ERBEAESERE (v ) ¥

SD 7 v b (e, 458E 10 PT) (2817 5 DEHP (0. 5, 50, 500, 5,000 ppm :
HE 0, 0.4, 3.7, 37.6, 375.2 mg/kg KE/H ., M 0, 0.4, 4.2, 42.2, 419.3 mg/kg
RE/H) © 13 BB G-RERDMMT 7,

HEZ ~ MZBW T, 500 ppm &5 HECTHE BV b U MO D Z2 28 P28
5,000 ppm FHBETE/LV MY AL O ZER A M &R~ 15 FE ORI O ZEHE R
¥ 5317~ (Poon et al. 1997),

ATSDR (2002) X OFEU (RAR 2008) 1%, fHFE2ZD NOAEL % 3.7 mg/kg
{KE/H . LOAEL % 37.6 mg/kg IK&E/H & LT\ 5, 7=, EAE5E4 (2002b)
TIE, MR EMEO NOAEL # Rt/ b U Milazefa 2z -5 < 3.7 mg/kg (KE
/HE L, TDI OB HIZHW TS,

AHEMFHES L LT, KRB, RABRREHI#EU THL 00, FEREL R
U MR ZE R ZE M D I T AR - R AR E A TN T A Z L IXNEETH S Z L v TDI
FREDIRHLE L THWS Z &3t ¢y &k L7,

@103 AMEHEEEHR (v k) P

NTP (2 & ¥ DEHP O3 AMEakBra F i S iz,

F344 7~ & (MlE, %% 58 50 PL) (2 DEHP (0. 6,000, 12,000 ppm : X
0. 322, 674 mg/kg {K=E/H ., M 0, 394, 774 mg/kg (KE/H) % 103 A MIREE
HL7EZ A, 12,000 ppm HEGHEORET »~ b CTIXRERERE A L, i
BISMEREIN L2 (p<0.05), E7-. 6,000 ppm LA EOFE I kv HEKIFH R
M B s Ko OV ik oD B M B 28 S i A B o BB N 23 7« & 2 7= (Kluwe et al. 1982,
NTP 1982),

ATSDR (2002) (%, 5D LOAEL % HiE 2% 1c S % 674 ma/kg
RE/H & L7226,

AEMFHAS L LTI, 12,000 ppm #5112 XK O EME OZMEREINL TWD
s, KB4 EYED NOAEL % 6,000 ppm (322 mg/kg (AE/H) &
L7z, 728, IEHETH D 6,000 ppm LA EOE 52 X 0 BN 72 g o i
R PEE AT OHEIMMN I S 2 L b . KRBk LOAEL % 6,000 ppm

(322 mg/kg IRHE/H) & HWr L7,

@104 BREHEEHERER (Sy k) Y
F344 5 v (MR, &#E 50~80 JC. 6 HiEh) 123517 %5 DEHP (0, 100, 500,

24 (2) @& F LR

25 (3) QLR URABR, ~UATHRBRE LN,

26 Table3-2 (2L D &, 2 Bt LOAEL @ 5 5 Serious & STV 5 EfE, fhiZ 322 mg/kg R/
H D& 2 H 525, NOAEL 7> Less serious 72 LOAEL 7>, 5k & L7z,

21 (3) @&FE LB, ~ v ATHBRE FEh,

43



2,500, 12,500 ppm : &£ 0, 5.8, 28.9, 146.6, 789.0 mg/kg AH/H, M 0, 7.3,
36.1, 181.7. 938.5 mg/kg {KEH/H) @ 104 HEFIEET& H5RER TN,

104 #HfH 500 ppm LA &% 53 o i M oo Bk 1-E 23 F E Ik E LT
L. 12,500 ppm #&G5-# CHREREEORD N A O, 78 H H O Jn B 718l
2BV, MRS TAEIT 12,500 ppm FEG-EE T2 (10/10 PB) (ZFRO LT
23, 2,500 ppm FHERETITRRD SN -72720 (0/10P8), FH S, 1048
M 5% 1238 H 7= 500 KO8 2,500 ppm #% 5. CoOEERSE1iElZ. DEHP # 5
XDV LAEBLICEBRLIELDO THD Z ENREBEENS E LT, T2,
12,500 ppm & 5-FEOKETIIM FEAK D LEZ5HMM (castration cell) DN (ki HR
A 1/60 PCIZ %t L 30/60 VE) | K 5 A i oo kD Cof FREE 2> 5 59/64., 45/50, 50/55,
60/65, 20/64 JC) nAH LT (WTiLh p=0.05) (David et al. 2000a),

ATSDR (2002) %, el IEICE S &, AfE#EMED NOAEL % 5.8 mg/kg ik
#H/H., LOAEL % 29 mg/kg {K&E/H & L=, & LT, MIFIENFEEICEE L7
HLDOTH D AREMHEICONWTE L L2922 D NOAEL 5.8 mg/kg (AHE/H IC S X,
RHESEFRE 100 (FEZE 10X ik Z 10) =MW T4 MRL % 0.06 mg/kg (R E/
H& Lfb\‘éo

*72. EU (RAR 2008) I%. [FFEDT —# % David et al. 2000a D HLEH TH
% Moore (1996) OHENLZM L, KEFEZD NOAEL % 28.9 mg/kg K&/
HELTWAD,

ARBFHAS & LTI, 500 ppm L LD 5 CHh 5 7z B 70 7o S0k TiE
OEIE, MEEZLICE 2O L LTz, £z, ARBRCid, K5 iE
DFERPKRELICB N THIFIE 100% THA LT Z L, BEFEMERER T
REMEERMET 5 2 LIIR#EECTH D & L, AL IRILIZ NOAEL 23% €T 5
ZEIFREYITH D LIl LT,

GERESHRER (Tv k)

F344 7 v & (M, #&8E 24 VS, pAENY) (2 DEHP (0, 320, 1,250, 5,000,
20,000 ppm : 0, 18, 69, 284, 1,156 mg/kg K&E/H) % 2ERT 60 H [EIEAT#&
5L, £0% DEHP A 72 WERIZE 2, KHEIC>X 2 Lo ERGOME 5 H
2L 2 BRI T o, HEDO AT BN T L7,

5,000 ppm LI E O G TITARE, ., KR LK ORI RO B &2 H &K
IR T L7z (p<0.05), 20,000 ppm $&5-8E CIIAEME ZMm OB I, B
O E A 'R, R RO T RE L OSEBREOIN T, EREREE O 10
Mzt T2, £2, ABEEITRVWA, METOT A 2T b, LH &
N FSH #INOME A A BTz, IR, JEER OEAENST R, WEimo 1 H
W DN T Bl O WREICH B ZITFR O 62> 72, 20,000 ppm 58T
—REM -0 O HAERBREAD L (p<0.05), £7- Lt OB #%. 65 Ho[El1E H
MZ2BWHET v b (58 16 UC) % [FE7e 1L CTIER G & 22kl S 1 53R
HEATONTD, FE DITETOREIZONWTHSN ITESICEE L & LT
% (Agarwal et al. 1986),
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EU X NOAEL Z 55, HE EEEK ORI RO EEK IS X 69 mg/kg ik
#E/HL LTW5 (EURAR 2008),

AREPFHA S & L CTiE, 5,000 ppm VA EBGIZ X0 KR, B EARK ORISR
DEEOHAEERFEHRIETRALNTZZ &, KRB O NOAEL % 1,250 ppm

(69 mg/kg (KE/H) & L7,

®2 L5 - RESHERER (Tv )

F344 7 v b (M, %&8E 19~23 Jt) (Z DEHP (0. 0.25, 0.5, 1.0% : 0. 164,
313, 573 mg/kg (AHE/H) Z4ENR 0~20 H £ CIREIEEG L, Fo DA T TEEIL
T 5 2 BT,

HEIZ OV T, 0.5% L EOFGRECTEEEDOIK T, 1.0% %58 CTAREE
INENHIAFRD BT D (p<0.01) . HEHRFEEREE O EFHFRIE~DOFEIX A D
Nighotlz, F1IZBWT, 0.5%H 5 ECTHARISELH M (p<0.05) L. %t
FERE 7.80% 2% L. 0.25% &5/ 5 857, 21.40, 19.52% Th-7-, 1.0% 4
HRECT 1 HIOERENMEMEEZ R L7 (p<0.01), LU, BAHIR., YIthagH, R
TR, R D EDREREICHEREIZRL ., BRESH~OEEIIL LT,
T2, FiOAE Fo DFREIZHEITRO O NhoTc b LTS,

EH DX, BB LD F B8O 2R E ISV T NOEL % 164 mg/kg (£
H/H L L, F344 7 v M2+ % DEHP o34 M 1%, 313 mg/kg (A5/H DL
DGR T %G58/ (GFIE 0~20 H) KOHAR RHICRE S, ZnLlL
% (4~128 H#p) 1T BTGBV T, WA AEBAFRELBIER I N0 -
7= AL CTuvsd (Price et al. 1986),

ATSDR (2002) X A RiFE RN FE S & A7 D NOAEL % 164 mg/kg
{AE/H. LOAEL % 313 mg/kg {AH/H & LT\ 5%,

AFEMAFHES L LTI, 0.5% U EEGICL Y Fr HARTEOHAERDIETRD
IR ORE OB EIR TR A LN Z &b, ARl NOAEL % 0.25%
(164 mg/kg IRHE/H) & HWr L7,

OD4GE - RESHSR (Sv k) 2

F344 7 v b (M, %8F 22~25 JC) (28155 DEHP (0, 0.5, 1.0, 1.5, 2.0% :
0. 357, 666, 856, 1,055 mg/kg (AH/H) DOIEIRE 0~20 H OIREFHK G- BR M T
biv, 4z 20 HIZHRIE DAL, lE. BREICOWTHZE I N,

BEIZ OV TIE 1.0% 0L E OB G5-3E CREE MG 2, 28 55 CHfax &
OVFE B B O BE N 2N H SR AT R D B vz, 3 DI EEO AN DU
T. DEHP I HFIgIcB W TIThbN D Z Enh, A 7a < &b —ERId s K
E2bDEHEE LTS, EY72 0 OIRRIE K OBET iR R A B AR
ML, 2.0%FEHETITHEECHEML TV, £, BRIEOEKEN 1.0% 2 Lo

8 vy A Ty bTHEERZRBRZERL TEY, (6) O@IZ~v U Azl
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HERECRMEZ R LN, GRIEAELNR N T,

U bEXv, F# 51X DEHP oR&EWEELOREHENE (BaBEsEt) o
NOEL # 0.5% (357 mg/kg A#/H) & L7z (Tyl et al. 1988),

ATSDR (2002) (IisEAREEMICESE, NOAEL % 357 mg/kg R&E/H
LOAEL % 666 mg/kg A8E/H & L C\W5%, £7- EU 1%, RkE8M R O3 4wk
® NOAEL # 357 mg/kg {K&E/H & LT\5% (EURAR 2008).

AREFAFHAES & LT, 1.0% L EOBE TR EOEAEE & OREh) O R F H N
MEN SN2 Enb, KB NOAEL % 0.5% (357 mg/kg (AE/H) &
Wr L 7=,

B4%E - RESHEER (v M)

Wistar 7 v b (M, %8t 9~10 JC) (23517 5 DEHP (0, 40, 200, 1,000 mg/kg
RE/H) OEIR 6~15 H O mifil#e O £ 53R Toi, iR 20 H BIZIBE~D
AN I,

1 ,000 mg/kg MR/ H % 5-HETIIREW O L OB EEORN, 5B &R/

OBV (p<0.05), FBIRIZ OV TIX, 1,000 mg/kg K5/ H &% 58O £ 7
i&@ﬁw\ TIRAEEM, &% (B, M, WIREE. Ak, B i) oz
Lb\i%ﬂn (p<0.01) ., BH-CHGHMk O Z R GERIMHES) & OVE LB IE O H# N

(p<0.05) WA BILT=DS, 200 mg/kg K/ H LN OB GRETITH TR D b e
Mmool LTWn5D,

EEOIE AR IREORD KOG R E ORI I I ~DOFEIC LD D
ToHHA., 1,000 mg/kg KE/H O DEHP ([T RS EENSH S L L, M
fiE1% 200~1,000 mg/kg (KH/H OMIZH 5725 9 Lifim L T\ 5 (Hellwig et al.
1997),

ATSDR (2002) 1Z% £ NOAEL % 200 mg/kg /A#/H . LOAEL % 1,000
mg/kg {KE/H & L, EU (RAR 2008) & #4Aw M, HNEEED NOAEL % 200
mg/kg KE/H & LT\ 5,

AFMFAS & LTIE, 1,000 mg/kg R/ H #5112 L0 REMWICEB WD TIFAD
FEEOHINE NI FEEEORAD D, RIBIZBWTAFERIEZORA . IEIEAE
HARAE, BAE - TR O Z BN, AT O & OVELIEIE DI A b v Z
&G AR NOAEL % 200 mg/kg A/ H & HIWr L7z,

458 - RESHHR (SY F)

LE 7 v b (M, &8 6~9C) (23512 DEHP (0 GRHEERE ; =2 —29h) ., 10
100, 750 mg/kg RE/H) OIENR 2~20 H OGRS 0 5382 T o, iEiE 21
H B FEICHERR HE ORI OV TN b LTz,

IR 21 HEOREWOKE, HERKOFRERE, RE oM, HEITEY
DIREICHBEZIT -7, 750 mg/kg MKE/EI&EH#W& EEh D AGD FEAE A
WO ATz, 100 mg/kg RE/HLL EEGHCHREERERE, R4 7 4 v efilo
B OEEN D LTz, £, R GHETI A7 4 v E RO EERN A L, H
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f 6~30 5757 7 A2 —DEIGNHM LT, KMBEOT A N AT v U REX
10 mg/kg A E/H & 5RETHIIN L. 750 mg/kg R E/H & 5RETHA L=, & Ofth,
FEHRIZE T D5 mRNA BB LILTE Y FH O IL, c-Kit ligand 815 1 (Kit)
FOA AV R ERF 1 &5+ (Igfl) @ mRNA @ 10 mg/kg K5/ H &5
FECOMEM, AR &7 (LD © mRNA @ 750 mg/kg IKHE/ H #% 58
TOWD N LT RICH ST 5 HICE A LTS, 72, 750 mg/kg KH/
HEGHETA o A VEEIR- 3 Bin T (Unsl-8) KON Kitl ® mRNA /0 LT
VW% (Lin et al. 2008),

AEMHFAES E LTX, 10 mgkg AHE/H TALNTEHEREOT A NAT v R
FEDFHDEA KT 100 mg/kg KE/H THLITZTA T 4 v B ~DRENE
ERETH D L ILFHE TE R0 & fIBr L, 750 mg/kg RH/ H $5-12 L 0 HEVRENY)
D AGD i 787 B T = & i b AER O NOAEL % 100 me/kg (A /H L 4
L7z,

7. Song 5 (2008) (X%, Kuming ¥ 7 A (M, %F#£ 10 E) ~o DEHP
(0. 100, 200, 500 mg/kg AHE/H) DN 12 H B 25401t 3 H £ TO M|
ROEGRRTIL, 28580 5 B 15 Ao RERE ORSE T, KIEM
NaDEVE, T4 T 4 v e MlAOHGE, Insl-3 ® mRNA OB RN, EH
Sl B OB TR ARE T 2 Insl-3 BB OMEIN . DEHP 2#IC Xk 5158
BHRASI ST AN =X LD DO TIE RN EHEER L TWD, Bl &z
HEALE ONGES 16 H Olff~ T AR LHBEEE L7747 4 v MO in vitro
LR TIX. Insl-3® mRNA 3 8L13x DEHP #:47 T CTli/» L 7= (Song et al.2008),
723, Lagué & Tremblay (2008) %, 35 Hiin> SD 7 v b0 D HEEL7-F4 T
#4 v e DEHP oGt < 5 MEHP O fF FTF A h AT v U ikEMED
Insl-3 DERENIHI S NS Z L2 8HE L TV 5b,

AREMFHES L LT ARER Tl Ins/-3® mRNA ORI ASNLDHE DD,
FERTRRICET 28 BT — 2 00Rr 3N TE 5T, BEMEIZ WL T W T 220
ST,

ZDI%7>, Saillenfait H (2009) 1%, #E4E 12~21 HIZ DEHP (0 CkREEE ;
AV —73), 500, 625 mg/kg (KE/H) ZiEHlIR D& 37 SD 7 v b (M,
KEE9~120) OREMWCIL, MK EGHET 1 BEROAGFROMED (p<0.05), 625
mg/kg RE/HBEGRET 1 B OREOMKME, KHETEY CTix 500 mg/kg (K8E/H £
HEEO AGD fEiHE (1 Bip) . FLim UTFLEE &2 Fr o EREI A B HEIN L7 1E 0>, m#
HREC, JRE TR, KRR U RIKE R, SRR RS O AR O RH 03 8l
BINTEHREL TV,

AEMBFAES L L. ARBRIIEHEORBRTH S Z Lovd, TDIREDR
LU THWD Z ST &l L=,

QOREEHHE (Sv k)
Wistar 7 » b (M, &8 8 JC) (281725 DEHP (0 GefReRE ; =2—23ih) . 10,
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30. 100, 300 mg/kg KE/H) DOFHR 7~21 H O 5RO & 5 R T, IF
BE 21 AICHERRIE DR O T,

300 mg/kg (KE/HHFEGHETHROT A N AT v U EEKD ex vivo TOT A K
2T a U EARNED L, MEET A N AT o U EEICAEBEREIT R o T, B
FLRRFAIBA BV T, 100 mg/kg A/ H DL EF G CABEMMIR O 28 Cks i
o ~DERNL, MIRBGEIN, ZEMIal) 234 5, 300 mg/kg R/ H & 58T
T b Y MRE Dz, BiEEE R LT T 0 v B T A X — 5%
SNz, £72. 300 mg/kg (KHE/HBEGHOBEIZE T 5 EE RT-PCR TlE, X
TuaA REAIZBEDLD AR Uy —% 5K Bl (SR-B1), A7 v A NEAGNE
FEZ N7 E (StAR) ., RIERINR OT P EUZAKR (PBR)., v 7 A
P450scc (CYP11A1) DB FOBNZABERTH L AT v A REAKF 1 (SF-1)
BlaA. R TEICED D Insl-3% O mRNA BEHENMET L TR ., Gk
B, 747 4 v efildod STAR, PBR, ¥ k7 v A P450sce X OB
K PPARy O BLNK T LTz (Borch et al. 2006),

AREMFHA S L L CiX, 100 mg/kg K E/H UL EO &5 CHEG IR BT 25 A 5HA
O FRIEAD A NI Z &6, Ko NOAEL % 30 mg/kg (KH/H &
WL 7=,

F 72, Wilson & (2007) (2L %5 SD 7 v K DY Wistar 7 v b (M, & R#ME
£ 17~30 L) (28175 DEHP (0. 750 mg/kg {KHE) OHFHRE 14~18 H D@l
A5 TiE, MR & bEGHOBEEEHMICB T, AGD OFifE, MERD
L ST FLEAEL O HE NN & Y 120 H i OFFR 2 F5 W C FLEEE 7% O BN BEAR AT ST R
Fi%E, LABC, R M OEHE ERO TSR NS R EIR R O BEINNEI22 X
ni-. ¥7-. DEHP O AR ZRIC L 5T A M AT 1 KO Insl-3 D mRNA %
BLE~ORBLEHH57-%, DEHP (0, 750 mg/kg (AHE) Z4L4R 14~18 HIZ5#®
RO &G L, 40k 18 H B R &M (£ RFEHE 4~60) Z HWT, KRR
HNFIRO NI, TOFEER. Insl-3 ® mRNA BEHEKLNT A N AT 0 U EEAE

(ex vivo) A DFRO LT, RBEH HIX. DEHP #H5OHFEIZ) b 5T,
InsI-3SmRNA BB &IZ SD 7 v bR %L, R4V T A NATr U
'Y Wistar 7 v RO EFNRL o722 LA LT D,

ABEMPES L LT, AT 2 Bk CTH L Z &6, NOAEL Z#ET
HZETTERWEHW LT,

Vo 520092k 5, SD 7~ ~ (M, & 8IL) (231725 DEHP (0 (xfF#E ;
Z— ), 10, 100, 500 mg/kg (KE/H) OIEHE 11~21 H O5&HI#E O B 575
TIE, R 21 HH MR (BEEREM 4 PL6) 128V T 500 mg/kg AR/
A& GREORE, MiET A b A7 v v KO LH EBER D (p<0.01) Lz, —H,
B OB 1372 63 HlmOMEVLENY) T, 100 mg/kg (KHE/H & 5-#£12 AGD
DOFEE. 500 mg/kg RE/H & GHETIX 1 I8 72 0 OFLIESUTAERE O8N, JRiE
T (23 5], 100%) K OMEEFER (4 61, 17.4%) BRHHNT-, 7. 10 mg/kg
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RE/H B GREL N 500 mg/kg RE/H & G-RE TR T ORE R OVEFEDNMET L,
PREGRETH FOEEBENK T Lz, ME7 A NAT 2 L ONLH BEICHEZE
L7 otz, 7ok, iR 21 HHOREREREOEER RT-PCR Tix StAR,.
Cyplial, 3B Kb A7 v A FHiKFEHEFE 1 Bia Tt (Hsd3bl) mRNA O¥EH]
25 10 mg/kg R E/ A GHEOHPBA Lz (p<0.01) (Vo et al. 2009).

AHEMFESE LT, ARBRIZIET LR EOHEMBEERIRHTHD Z L
N5, NOAEL #ET H I EIXREYITH D & W LT,

QAEFE - HEEMHAER (Tv F)

SD 7 > I~ (M, #5#E 5~8L) IZ&iF%5 DEHP (0, 375, 750, 1,500 mg/kg
RE/H) OFENE 3 HHD Mm% 21 H Ol 0 #5358 T, 750 mg/kg (&
FH/ AU EOEEGRIZEB T, BEWOIEIE 20 B B £ COMREE MG, RE#Y
DEFROEL TR iz, HERENMW) TIL, 2% 58 CHin ST FLIED @),
750 mg/kg (AH/H DL ERGHET AGD (A% 1 H) O#HE,. 1,500 mg/kg A/ H
B RECUEOBERENEM L=, 21 B, 63 B XX 105 (~112) HmDH)
2 ClE, 750 mg/kg (RE/H UL EOR G CRBIMICHO- 0 KRR R LR, B5E,
AN IROEEMET L (105 HEOWEE&IIAEZAEZ L) HBHE RO 75069
b (63 HHR) . AISRIN RO AR L O (21 BH#ER) OBMMNRED b1
Too Fo, 77 Bl OBIEIZB T D AEITENIANER THY . FTH 1,500 mg/kg
RE/HBEGHO~ T T 4 TREENMIT U, MEREW) CIE, 580 AGD,
JEEBA B ST AEIFAE ] & TOMIMIT S BB &L AEZEIT R D> 7225, 1,600 mg/kg
RE/ARECHEEMOREOKRERELN AN (WIILh p<0.05) (Moore et al.
2001),

ATSDR (2002) & O'EU (RAR 2008) (%, HERE DML DOELITIEE DX
LOAEL % 375 mg/kg {K&E/H £ LT\ 5%,

AEMFHES E L TE, ARBRIZmEsHEoRBRTcHL Z &b, TDI &
EDORBRPLE L THWD Z L3y T & L7,

Q4FE - REEMHER (TY F)

Andrade & Grande & ® KA Y OWFSE T V—T7 1%, FEFITIRWH EHiFH20% &
i DEHP % 7 v b O4ER K O AL I M s8Rt 0 B 5 U, 2 ORBRpE 2 85k o
X E L THE L TWWA (Grande et al. 2007, 2006, Andrade et al. 2006a. b.
c)o

Wistar 27 v b (M, %#E 11~16 JC) (Z DEHP (0 Gef BBRE ; %46 427H0) L 0.015.
0.045, 0.135. 0.405, 1.215 mg/kg F=E/H (UL L, RHEHPH) X% 5. 15,
45, 135, 405 mg/kg AE/H (UL L, @M EHEH)) 240k 6 B H2 5 001% 21

29 Grande & (2007) (2 LiuiX, Koch & (2003) 23445 L7 —fixm07e KA Y NOHEE — HEEE
OFYAE (0.0138 mg/kg (AH/H) & RBREDOHEZ KEMAE (0.015 mgkg (KHE/H) IZHRE LT
I TWD,
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HIZHRHR G L, FENERBELRALEZN L ERRIC L DD REWmick
?5%5@—6&0%“\@5’@73)%’\%ﬂ?ﬁ

Grande &%, WEVRENMW) D EFERAE~DEEIZOWTHILZE LTz, ®EREICRHE)
WaEIEIB RSN ot G ST 5, MEIREWIZIBW T, 15 mg/kg (AHE
IBLL LD GRECHEER D OEIE (2 H, p<0.05), 135 mg/kg RE/H UL &5
FECHImPRIES OEREE N BlEIn (2 B, B AEER L), HE
BEHINT 135 me/kg KHE/H L LOFRGHEO 1 Rl TR b, £/, &5
O AGD (22 Hifin) MOFLEEEL (13 Hin) ([CXREE S AEETAONRNT,

EFOIL, B O ZE L LoD MERCEAB s DBIE I D & | HEDAFEIE R
KT 5 NOAEL % 5 mg/kg fAE/H & 3% 7E L TV % (Grande et al. 2006),

Grande & (2007) 1%, [AfE7 DEHP O+ B WNEB M ORAEZ I LB v
T 7o MEVREN ) O B O SRR RE A X T D, 9 s (19~21 JL/RE) THEX
f?%?‘aﬁﬁ*‘k L7 E R EZ (3 LI E) Shi-t%, BIEMICE W TR

I Eaniz, ?&—%ﬂf@ﬁ;ﬁ&@““ﬁi (WP, Biee, . Mafe, HORER. JF
B, KOFE) ICHBEEE OFBEETRD LN T=, HEREOREEHLE
WCTHO ., MiE E2 &U7m/7;<7n//»;%r“ ﬁﬂﬁﬁikwﬁﬁi‘%iﬁ%hfmw
2o AT —UZ DI DF% (9~10 PL/EE) 1I2BW T, 405 mg/kg AHE/H
P 5-HEC =R PASIR IR O HE N A3 7R &J%m(xfﬁﬁﬁfTri’JWSEz It L T 16+2,
p<0.05), HHZ HIL. ZORBTHRAMICRO NI AELE I NOHRE LT
W5, BEHOFEROIEICBITANE LR OESICHBREEOFEEITIA DN
o T,

F7-. Andrade 5 (2006a) (Z XV . [FAEE7: DEHP O 1= N &8 &k O\ A1 %= I
U728 sz T T2 IR E I DT PR E CTO AR E~D AN 5
7=, ENEOHEREMY (41~63 IL/11~16 fE/Rf) OFIETiL. 15 mg/kg K/ H LA
O ERETE S BEREN TR D DL, 405 mg/kg AR/ H 5B HLEEE R EUE
(13 Hin) KOYAGD #if (22 Hiin, 72721 11~20 IT/7~14 B/ 2 #B1%%)
MHHIL (WT L p<0.05) 725, FE RS (h2ic Xk 2) Sh-Himic
KHRREE OFBET o 72, 1 B (9~18 IL/9~16 F/FE) OFEENT A h A
ToUBREICHBREAEEITIA DN o2, 72, 22 B (11~20 PL/8~
16 fE/RE) OFEEREIX 5 ~135 mgkg RE/BHGRETHINL (p<0.05), 405
mg/kg IRE/H B GRETIXA R Tl e W s BUME T 2 78 Uiz, K5 O 55k BLA R R A
ﬂ:,t 135 mg/kg REH/H DL EO# 58 THMFRZEDRO Hiv, 1 Bl CIEk
MBI 2 A OS A TEMIAO ML, & L7 AJEMmd o, MEIZE
T‘éi&'ﬁ EAEAFRRAS . 22 H i CIXAETEMIE O oL InH N B ST,

FHELIT, ZORIIDEHP AEHETH T e L LCERT S E L
INETOBLEERLE —HL, BIZLVIERWHETLRAEICHT DT R

(DR BERAE, FEHREEREN) 25252 manizb L, fHlizfT- 721k
A ETOT L R A > MMZH-S3E NOAEL % 1.215 mg/kg {K&E/H & LT\ 5,
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Andrade & (2006b) 1%, [FAfk72 DEHP O +ENEBE N ORALEZ N LI-#E %
AT T HEREYIZ OV T, B O EFEERSR DR A K ORERE A X CTW\ 5, 144
+7 B OHRTIE (19~20 DL/, 11847290 1~2 L), 405 mg/kg &KEH/H &
Gt CRgE (BREREZET) EEORERA LI, MET A AT v UREIR
0.045, 0.405, 405 mg/kg RE/HEHRET LR Lz (p<0.05), FEFENO/NEE
303 FRAEC 1 3], 405 mg/kg AAE/H & GHET 3 6] (55 1 BT mAIME) 588
biLle, Flo. THARORITMERE ((EEERE) 285, 185, 405 mg/kg K/
H#EGHT 1613 2D biv, WEHMSRAEIZ L 2 & 2T FERIET (R
HIIE & O /I L) 23k~ 72, 15 mglkg (ARE/H UL EBEGRET 1 B FEAE
BN BEEIC LR T 19~25%084 L TW 2% (p<0.05). &L+ U ok B Y
720 DRV 7 T R R & DI B ki e o T2, E BT, 110 H iR
(ZRT L EEOREN MY (16~18 [L/HE) OIFEFKGHE L OAZRER TIX, 2kt
RAFEITEN~ DR EITH R S e o T,

EXDEEOIX, 1 B FEARRKRTLAOMEREEREO LOAEL 22 1Eh 15
K5 mgkg KE/H & L, ZO#LIZHIT 5 NOAEL % 1.215 mg/kg {AH/H &
LTW5,

X 512 Andrade SI1IBIDGGCIZBW T, [AEE7Z: DEHP O 1= N4 &k O\ HL
B LT8R s -0 IRE I BT, Eo 1 il (10~12 /&) K&
W22 Hiln (10~12 PL/fE) OHRIR T/ R aiEraaE (HPOA) IZkiF5 7 r~
2 —BIEEDO B ZHE L T\ D, BGERICE T 5 HPOA O 7 v~ ¥ — B,
Hed 1 B CIISH E&FE KT L7722 (0.135, 0.405 mg/kg K/ H & 57T
HE)., mAE#iH I LS L (15, 45, 405 mg/kg (AHE/ AR5 CHE) . J A
HAR L 72 FE G 72 A B RS E A R Lz, M 1 Bl CIXAEBEZEN R o T2,
22 A HPOA O 7 v~ & —E{EMEIX, M Tl 0.405 mg/kg (KHE/H O A THE
W ER L7, Mo HF T L0 BEEICE{ L, 0.045, 5 mg/kg KE/H & 58 % Bk
G TEA L, 728, Andrade 5., XHEFFIZBWNT, T o~ —E{E
P2 L W HPOA TF < . HPOA Tl £12 22 H L v 1 Hilsod J5n
< 1 HETIIMEL D EDO TR E W2 & 2R LT % (Andrade et al. 2006c¢)

AREMFHIA S & L TiX, Andrade & Grande HI12 K5 —HD OO LikE —>
DR E & D2, FNEINO N TIRD LAV R OB IE K O 1 EA &K T4
DIEREZE2THbLbETE LA, —#HORE L LT NOAEL % 5 mg/kg 1K
FH/HETHZELARETHDLD, DWTIOFEIZE W TH HEIKFN 72 2N &
SN EnD, TDI OFRERIPLE U THWS Z &It TRuv &M Lz,

303CHRT, 1.3g Rl & ER STV D,
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QEE - RESHER (Sv )

SD 7 v b~ (M, 4% 13~14 L) |« DEHP (0 Gatfe#E ; =— 2 ). 11, 33,
100, 300 mg/kg RHE/H) %4z 8 H H b ariitk 17 HIZHitilfE D 5L, 1
EEOREM O —EOMEIR B (£8E 16~20 IL/6~7 [8) 12135 ZHix 18 H
fms BsREIRE O &5 21TV, 63~65 HilinEk CTHZ L7- (pubertal cohort : PUB
), 20 OlEIREMY (K8 54~76 L) (21X, 18 HiwLI#% X DEHP % & 5197,
7 Al E CTBIE A 1T - 7= (in utero-lactational cohort : TUL £%) .

BHIZ LA REM~OFELEIIFRDO N2~ 7, £72. PUB ., IUL BEIC
DT BLUEIO, MEEGDZETORBMICTHHETIE, 2 BB\ T2
HGREORIE RS, AFRICHBR EFREZEIT o708, 300 mg/kg (KE/H 5
HOBEEHY TEREORA & AGD OBEMEARD v, 13 HEmIZEB W T 300
mg/kg RHE/H &GO B CHREARZFOEEOHIEG LT 1 L4720 0
FIEOHEMBFE D Hiviz (Wi d p<0.01),

foe < MEHILIFEOBZIZB W T, PUBRETIE, B EREOWUE DBEOE TR HE
KAFEIZEIE L, 300 mg/kg (AE/H &G THRE CTH - 7= (p<0.01), 63~65 H
B CoOHEMRTIE, 100 mg/kg (KE/H LI EESBECTHFES2 ML, 300 mg/kg 1K
B/ HRERECRIE., BRI IRESE. LABC, B v 3— K O E Ko B2
iAo e **%Lﬁi@**%%(@ﬂ')ﬂ DB (Wb p<0.05), IiET A b
2T\ PR R NG B2 RELC Tﬁ’éﬁ&®7ﬁﬁLif;7b)of_o —J5. IUL #<T
TSR A R OB IR SN o T, 2. T »HE CTOHRERCE
VW, 300 mg/kg ﬁiﬁ/lﬂ&"%‘kﬁif VEY 7= ) O FLFEBEFE BN L7z (p<0.01),
FIMTrE. 100 mg/kg R/ H UL EERGRECREFZEEEZOKE,. 300 mg/kg K&/ H
BEGREICBWTREE, BRI, LABC, & 8—, KRR, B KO
gD B\ EDOIMER 2~ B 7= (p<0.05), £/ R —-EOEELS 75 L, 100 mg/kg
RE/H LU EOBRGHE T, ;HBECEY D GEERZZDO 5 5% FTEIS HONRED L
7=, FOEN, MIEFTRARNRTF O U EBEICEEEIT o T,

PUB &, TUL #2940 . SRR O PR AOBLEE K ORI A Il W T, 1
B D T AL %ﬁiﬁii‘ﬁ?ﬁﬁ sz, T 2 i, K OVFREARA (R EER > 10 mm) |
FEARE 250 - 220, 'L MU MRZElalb, MR ER ok, NIEE, ERIRE,
F 7o AT B ARORRIE R O KA XTI A AINLR O 2, FLEHEFE (FLim7e L)
EWVo T BFICONWTHEIE I N, TORR. TIDDEFHEZR~DEED 5 B
OPBIE IR EIX, PUB BECxPREED S 0/20, 2/16, 0/19, 2/17,
7/20 P&, PUB #f & [7] U k@i 2 F5> TUL B CTxHRREED B 0/23. 3/25.6/31, 5/25.
17/23 VC 3 TNZ PUB #f & 272 2 REM) % Ff> TUL B CTxFFREED S 0/40, 3/30,
4/36. 5/51, 14/31JETH-o7=, 728, IUL B D 100 mg/kg K&/ H &% 58 THWN4A
SR DEMEF PRGN 1 RO LN TWVD, FEELIZINOLOREZEDED &
PEREBICEWTEENBIEINTHEREMOAERENMAA LGNS E LT
% (PE (%) : xIFERESS 0/83 (0.0)., 8/71 (11.3). 10/86 (11.6). 12/93 (12.9).
38/74 (51.3) ; A —F/3Hr. p<0.005),

FEDIL, AR RIT NTP 12 X 3 2 #HRAEmBAEERBR (Wolfe and
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Layton 2004) (25 5 {REE# 5T NOAEL 5 mg/kg K &/H .LOAEL 10 mg/kg
RE/HEZXFHFTDH5HOTHD LRI TD (Gray et al. 2009),
AHEMAHFHES L LTk, HEAED 1llmgkg (AHE/B U EERGIC X0 HEHAR
BT DB, KR LR K& OVE B Ak D 22 0 I O ARl & 2D A JH 2 8 %
BT HEEOEIG ORI SN b, Kk LOAEL % 11 mg/kg &
H/H &l L7,

Q4GE - RESZHHER (SY M)

Wistar 7 v N O 7 H E 75)% 1% 16 H £ T DEHP O sl #t 0 & 535
NiThbil (REOKVO), EICHEREYOLMEZRFARLN, RBROOKE
X0 GHREE : a2 — ). 10\ 30. 100, 300. 600, 900 mg/kg (AE/H (£
BeHRE S, XHRAE 16C) THV ., RBOOE G REIZ 0 FIEEE . a— ).
3. 10, 30, 100 mg/kg AH/H (K58 8L (7272 L. 3 mg/kg (KH/H & 5-#
DF 16 L), *HEHE 16 L) ThoT,

HBROD, @& blo, ERGHCHBMOKRE, SR LIRS oM, &
fFHAERS, BIRAIIRE KRB REE L OF B2 I3 o 120y, WEW o H ARy
REIE 300 mg/kg RE/H LA R GO HE K O 900 mg/kg R H/ H & 5-FE O TIX
ﬁzf:r L7- (p<0.05), 7”& REMW OBLEZZIT BN T, SNEAETERR O mild3tR AN

4 (16 Hil) ZFroE A1, #BrO T 100, 600, 900 mg/kg {ZIKE/EI%E’—?E?“C
ABR@ Tl 3 mg/kg ﬁ@/a BERECHEINL 72, :@ﬁ/ﬁjﬂ”/\ I TORGHIZEE
D oI, MEEZIZ B OARAE T, AGD (HAER) 1%, RO TIE 10 mg/kg
RE/H UL OB THERAIZER L, RBROTiX 100 mg/kg KH/H &5
FECHEME Lz, —ILY72 0 oI BUERE (12 H#Em) (Z3BO D 4 T 10 mg/kg 1K
H/ B EoRGRETHEILZ,

F72, 16 HEOHRIZ X 5 & EFHGREF O BIREIZOW T, BEAIFTI IR
DOEEIFRBROTOH 30 mg/kg (KE/H L EoOFERETHEAD L, LABC O EEL
ABROTI 10 mg/kg K/ H LA Lo 58 (600 mg/kg (AH/H & 513 A B £ L)
T, ABROTIX 10, 30 mg/kg RE/HFEGHETREZ R LT, 72, FMHUOREHE
HET, ABROTHAH 100, 600, 900 mg/kg K/ H & 5-# TEMA, 600, 900
mg/kg RE/HRGERECTHRUMNMEEEZ R Lz, £01Eh, BBROTOH 10 mg/kg
RE/BLL OB CRIBEREOMKIEA. 300 mg/kg KE/H L EOKGHE T
HEOHMPED 6z, (BLE, Wb p<0.05),

R B O R B AR R A I B W T 300 mg/kg K/ H DL E O 53 TREAIE
BEROHEKRTFH D (p<0.05) 233D HIL, I 5T, FEME R O3 AR

31 ZH 51X 16 HEDOED N AEFZ DA%, A 27 0 (noeffect), A=271 (mild)\ A
7 2 (moderate), A7 3 (severe) ® 4 BEBETHML T3, “Xa27 1 (mild)” %, EKMIC
1. TAFERSED CIEW IR m o/ MEOTEE B O o/ NN EIER I, 2R T iﬂIF”?J—JL@ﬁi%O)
TR OEI S B SEAE B LSS IS A s o THER LTV D 23 AT ZE L FEEBICIX B LR BN R IND |
L INTND,
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D RRBARKERN T A T 4 v e OB Z > TSN, Zhbo
AT AL 900 mg/kg RE/AKGHETHETH VY . KEU R OB L PR A
TlE, 900 mg/kg RE/HHGHE TRV MU MlEOMBEIXE A o F 2 Gllagis
~—A—) BGETH o,
if:\ HBRO L QDOFER % &b = Tk, AGD i, FLEEBEZROHEM, 4
Han - Dligas (ERIFETZAR, LABC) OEEOKME, SMBATELR O mild 72K
ji%ﬂ/b%j’b IOWNWT, WD 10 mgkg RE/HLL ELOBREETIZEA DS
TECKRIBRE L LR BRI AN SN2 D, FELIL, HEZ v bk
FERAICK LT, 26O T v Ku s U AERAMN 10 mglkg (AE/HO#K G TAHET
LR END E L, EU D NOAEL 5 mg/kg (AHE/H & —E+ 2 Lfam L T
Do 2B, ANHAEFEES O mild 2R 2IE, FRICRT XL 512 3 mg/kg (KE/H
BERETHEML CWDE N, ZORETIIMMORT > Fa 7 AEHORIEICEE
N/, S HICHMIEDRMLIETH H B2 L TV 5 (Christiansen et al. 2010),
AEMFHES L LT, &HEAED 3 mgkg (AH/H TH LN TER D
mild 2R EIZOWTIX, AaT7 N 0~3 £ THAHICHLbLT, 2aT 1
DIHDIFER LN L T2z &, Aa7 RS T L MR s 0Tk
RNzl F, FEELOLHT VU Ru S U ERO TS D BN AEEEIT KV &
ELZLTWHZ Evh, LOAEL OFEE LT 5 2 L1322 TiEun &I L7,
L7 »> T, 10 mg/kg (KHE/H UL ERG Sz EHARICB W THERELR A
W2 E T2 AGD BEE K OVAESRES E O E B IS & . NOAEL % 3 mg/kg &
H/H & L7,

FI-2 :mild GHNEETEROEEAEEH > HESYDEE

5 DEHP (mg/kg (A/H)

3% KIHERE 3 10 30 100 300 600 900
o 2% 14% 4% 17% 17% 17% 50%
ETORED H (1/48) (4/28) (1/26)  (4/23) (4/23)* (4/23)*  (13/26)"
B, R © 0% 12% 10% 8% 15%
Ll (JT (0737 (6/49)* (2/126) (2/26)  (3/20)*
V%) Dr@ 0.1%  12% 11% 6% 16% 17% 17% 50%
(1/85)  (6/49)* (6/54)* (3/52)  (7/43)™  (4/23)"  (4/23)" (13/26)*
% 38% 14% 57%" 43% 50% 67%
f;ﬁﬁfﬁ;ﬁ ; v (1/15) @) WD @ (3/7) (36 (4/6)
0% 29% 17% 33% 25%
igfjﬁ%ﬁ ® (0/15)  (4/14)* (1/6) (2/6) (2/8)
3% 29% 29% 23% 40% 43% 50% 67%

W OO Gpy @iy @iy Gny @190 G Ge ey

Fisher’s exact test (2 X ¥ fi##r, * p<0.05 ** p<0.01

O3 LN - RESHRER (Tv )
Wolfe & Layton (2004) (2Xk V., SD 7 » & (M, S& 58 17 /%) (2 DEHP
(1.5 CePHR#EE) . 10, 30. 100, 300, 1,000. 7,500. 10,000 ppm) % JREEF5-
L. #HRENC L5 3 HVEBSEREBR N T o2, 1 #HRICD X 3 [k Akl %
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TV, 1 EE KO 2 B H ORRHEL T & 7z 1! %%M@%‘/kﬁiﬁ@icﬁa W, %t
REE D& G213, & O DEHP 2 A& TH 5 1.5 ppm I[TRE SN, FH
OIFEEEICKESX, 1 HY =Y o5 &%, FoTid0.12, 0.78\ 2.4, 7.9, 23,
77. 592, 775 mg/kg., Fi1 TiX0.09, 0.48, 1.4, 4.9, 14, 48, 391, 543 mg/kg
{KE/H, F2 TIX 0.1, 0.47, 1.4, 4.8, 14, 46. 359 mg/kg M@/H &R Lf:o

PG S o FERE I, R, BEEE. ERARIEIR. EFHEE. AGD. FEV DAL,
A, BRI BT o, WIRAYREE, les E &, #%m@ﬁf?&fﬂﬁkf%ot
ARG - AR ERERT L A OISR B 2 o T,

FEHRFIEIC OV TIE, B OMEXT K O3 E & O 23 7,500 ppm £ 5-8F (Fi
~F3) K&1* 10,000 ppm 58 (Fo, F1) THLNLE, WIBMIBIZETIX, BEO
/NRIE T IR B S 300 ppm $5¢ 5-8F (F1 FEACELIE 3/45 VL, Fo FEASELME 1/21 PT) |
1,000 ppm # 5-#F (Fo FEACHIMAE 3/25 PL) . 7,500 ppm & 5-#f (F1 FEAZBLKE 10/30
VC - ZZMdHE 7/10 VT, Fo JEACHCME 11/20 VT - ASFECME 8/10 PC) . 10,000 ppm % 5-#f

(Fo ZZBAE 2/10 VT, Fq FEACHECIE 21/21 DL - ZEA-E 10/10 &) THA BT, B
FLARAR A Tl KA 2546 2% 7,500 ppm & 5-8F (F1 @ 10/10 T, F2 @ 10/10 JT) |
10,000 ppm & 58 (Fo @ 6/10 PE, F; @ 10/10 JE) TH H v, AEFEMIE O %K,
TN URNEO B THERL S D FEMAE . NIE~OR TR A2 LB I D,
v kYO ZE T BER S N5 72, 100 ppm &S5-EE (F1 o 1/10 JB) K
O 300 ppm # 57 (F1 D 1/10 VL) T3 072 b5l ZE50E 231 22 S 4172, 300 ppm
UL EORGRECIIEM AN B A (R bR, HFE, picciy) o/ e R MK E
&, M EE LR 57z (Wolfe and Layton 2004),

EU 13, BEFHEIZONT, F1 KO Fo l28 T 2O AIRMIHRELRT R (N
R UTR R EZR) KO F1 CORGHIE ZHE 15 & LOAEL % 300 ppm,
NOAEL % 100 ppm (Fo Ti34J 8 mg/kg {AE/H, Fi1 ' Fy TI34J 5 mg/kg IK
H/HICFEY) & LTWD, ZOEE, 100 ppm &5 FETH ST O ZEHE1X
1H#A (F) O1IEOHIBEEINT-HDOTHY, tokERATREZ DRV &
NHERSAL TS (EURAR 2008), F£7-, EFSA (2005) & [FEIARIZHE L Cuy
Do

AETHBRIC KT AL LTk, Mo n 7,500 ppm &5 (F1~F3) K&
10,000 ppm #5-FE (Fo. F1) THIEZ S, 10,000 ppm & 5-H#ED Fi T3k 7
MR S o T, 10 000 ppm & G- H#E Tl Fe 235 5413, 7,500 ppm #
HRED Fo TITIFERMMET L=, 7,500 ppm LA EO#E 58 (Fi. Fo) OFEH
AR T 10,000 ppm 2 5-8 (F1) O—8%4 720 ORERED WA L7z, 10,000
ppm 5.8 (F1) . 7,500 ppm & 58 (Fo) ITIRRE N A BTz, 728, 7,500 ppm
e HHED Fo X% 10,000 ppm 5D Fi ik S T2 IEHR G584 & D A8 EAZR/
B W T, EREDOAE TIX 7,500 ppm LA EOEGRET 24720 O 5 R
K OZIRRIR TN, B5MOAE TIE 7,500 ppm UL EO#F 58 TR EM) O
AGD RGN, 10,000 ppm % 5-FE CTHEMED W BV ITARIE TN 2 S v, MRV H

IZRT D GICB W T S AR ~DOEENED b, £ OMO TR DI

WP B L L Cid,AGD £#iE 2% 7,500 ppm & 5-#f (Fi~Fs O ) & ) 10,000
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ppm #EH#HE (F1 OffF) THLIL, HIHEE~OLE GBR TR, SEOBE R
O OFEIE) 23 7,500 ppm & 58 (F1~F3) & 10,000 ppm 58 (F1) THH
U, FEREFLEEDY 7,600 ppm 258 (Fs ) THRO L7z (Wolfe and Layton
2004).,

EU 1%, &Ikt 2% M D NOAEL %, Fi~F; O, Fo OMFRRIK
T F1OFRIERERAIZE-SE 1,000 ppm (Fi, Fo TIEZN LI 48, 46 mg/kg
RE/HIZFEY) ELTWD, 62, BEFMDO NOAEL ([2oWTix, A~
DN Fo LV Fi. Fo TIX 50 3§< AR ORGRBME~DEZ MO 5 SN
RERENDZ LIZHSE, 100 ppm (Fo TIHEAK 8 mg/kg (KEH/H, Fi X OV Fe Tl
5 mg/kg ARE/HIZFY) L LTWwW5 (EU RAR 2008),

RE SN, B S kT 2 BRI OW L, AR EOK T2 7,500 ppm %
H#E (F1 X O Fo 1), 10,000 ppm 58 (Fo X O F1 OWERE) TH BTz,
JEREIZ DWW T, #ast SISO FEEOH N2 300 ppm &5 (Fo
). 1,000 ppm & 58E (Folf) . 7,500 ppm & 58 (Fo ). 10,000 ppm #5-
B (F i) THDI, fHaxh, FERTEREE HOBMIX 1,000 ppm £ 58 (F 1) |
7,500 ppm # 5-8E (Fo & O Fr OHERE) . 10,000 ppm & 5-8#E (Fo & O Fo D M)
TH LN, £7-. FFHAE KA 1,000 ppm 58 (Fy &% O Fo i) . 7,500 ppm
BeGRE (Fo~F2 OMERE) . 10,000 ppm £ 5-5f (Fo LY F1 OERE) TRED ST,
A DT, B E R OB 7,500 ppm LA EOE G TH S, Heh &
UFEX & EEOFENAS 10,000 ppm & 5HED Folff CAHLILT-, BRIEIZHBUW T,
PRAME DYLEIE XTI E EAE 2 1,000 ppm #& 5.8 (Fq 4 1/10 P£) . 7,500 ppm
5B (F1 OV Fo OMERE) . 10,000 ppm £ 5.8 (Fy MERE) ciggsh, Lz
MM LR 2O LTz, BIRICHOWTIE, RIS EREORMNIY 10,000
ppm #HG-H#f (Fo X OV F1 OfE) TH B, BIE RZEOZE AL 7,500 ppm & 58

(F1 %) . 10,000 ppm % 5-8£ (Fo It 2 OF F1 HERE) THR$ 5 4172 (Wolfe and Layton
2004),

EU 1%, BRI 5 A& EMEICERE LW 2E 0o NOAEL %, M—‘%?}i‘w\&i
7,500 ppm LA B\ s, B NscE O B &2 LSO MRk S 2 i R AT RLLE L 1EIE 1,000
ppm L EIZA BN Z L2k % 300 ppm (Fo Tl 23 mg/kg ﬁ-‘ﬁ/ El . L AT
Fo Tl 14 mg/kg (KE/HIZFHY) & LTWw5 (EU RAR 2008),

BonzdBRgE LY., FELITIRDO X ) ICHwm L Wb, (1) DEHP (3£
H 7,500 ppm K& OF 10,000 ppm c’}su\fﬂfrﬂ;ﬁiﬁ g K OB B ~DEME & R - 724
§L%‘ﬁ%gf“3@5 (2) 1,000 ppm (28T DM 2R E . 1,000 ppm IR

— R EIEITERD BN o T, (3) 300 ppm & OV X% 1,000 ppm (2T 5
/J\@%%&U/J@ﬁﬁjfﬁ@iwu@_f EME. HEMEARTHINE OIS E R 0)%’5954Lﬁ
ZFrE . 7,500 ppm X VKW AETITAEBIEITED b o 7=, (Wolfe and
Layton 2004)
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EU (RAR 2008) K UNEFSA (2005) Tlis2, ARERBRICIIT DHEHEBIEKL OF
430> NOAEL % 5 me/ke (A F/H . 47D NOAEL # 46 mg/kg K/
&ftiam LT\ D,

%72 Benson (2009) 1%, Z ®#BRiZH51F 5 NOAEL % 3~5 mg/kg (K&E/H &
L. &5612, Fi, Fo OEAZO RFERART — 2 2 I USEPA I LV BF S
Ny F~<~—27 R—RAY 7 h =7 ver.l.4.1lc (BMDS 1.4.1c) #HW/=H=
FIGBROF 21T o7& 2 A I bid LT T Vi log-logistic E7 /L ThH Y |
X HRBEIC LR THRE N 10% M3 5 F~—27 A& (BMDyw) % 42 mg/kg (&
#/H, BMDio ® 95% 1548 TRl (BMDL1o) % 27 mg/kg A&E/H & HH L T
%

—J7. Blystone Hi%, DEHP ZiREEH& 5 L7 SD 7 v M OEGEALARIZ L 5%
A B RSB I B W TR SN O EFER G R IC SV T, NOAEL K OY
BMD %R TW5, 2, EMLHERSIMREZRD D7Dz, G EHRHL
RTWVED, ZLORBEPRIKRIZR L ETHEINTND,

SD 7 v b (&K#EMeE 17 #1) (<< DEHP (1.5 GeffEEE). 10, 30. 100, 300,
1,000, 7,500, 10,000 ppm) % AZACH]T 6 MM 2> 5 AZECHAMR 9 M [H 2 8 L CIREF&
HL, 1o E 3OS T, 52kt L o H 3 i (F3) @
FAEETERBE L, 2B, k25 DEHP M S /-7, B O&R5-&
1% 1.5 ppm IZHE I NT-, BEHREICESSKEY Y OREGEIL, Pod 0.12,
0.78. 2.4, 7.9, 23, 77, 592, 775 mg/kg IAH/H T&H v . F1 7 0.09, 0.48, 1.4,
4.9, 14, 48, 391, 543 mg/kg {KEH/H . Fo73 0.1, 0.47, 1.4, 4.8, 14, 46, 359
mg/kg (KE/H CTh o 7=,

REIZ DOV TIL, 7,500 ppm & 5 HEORED Fi & D Fe T4 L, 10,000 ppm
BHERETIXH I (Po) OHED MPERE, Fi OMERE TG 28 L T L,
BRI EIZOWTIL, Po TIEZ—E L7l A 54007, 7,500 ppm LA EO#E5F O
F & Fo OMEETCITRRGHE 2@ L TN L7-, 72770, BiEKL
WMRET — X O AR THD EENTW5D, Fo, HED & OMESR (HPE
BB A BOALER) 13, Po I FREE E B EZEIZA LN > 7205, F1 @ 10,000 ppm
BHRETIIER NG SN, F2 Tl 7,500 ppm & 5HE TR TR AR BT,

Fs ZBr < HEBM IZMERRA U AETHER RN E Lo RICHIR S v, Al O3,
IR, RINIR., F2E) O#FEARIRMICBIE SN, MOrOFEERF- T2
HEV B, REEETIX, Fo D 1 IEOARITHERABEO R NGO Hiviein, =

S2RFEME TlX., Wolfe & Laytone (2004) OFERIZHSOWT, NTP LY AF L7 lEEL SR
LCTW5,EU KO EFSA TlE, Z ®#i5? unaudited draft 2 Wolfe et al. (2003) 2 O Wolfe and
Layton 2003 & L CREHICERH L7,

33 Wolfe and Layton 2004 7 — X # T L7=b D TH D EE 2 5 M, Blystone et al, 2010
ZIE 2 S B9 2 B 7GRl 3 7e
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LI Gray & Foster (2003) IZ Xk > THE SN2 7 XA 27 )VEOKREIZ X
STHEUDIHFEOREE T K Lo, 10 ppm H5HD F1 THEAFEN 1
PCIZ, 30 ppm & H-HED Fy THINVRATEDY 1 PLIZELIEE S 4172, 300 ppm & T} 1,000
ppm FEERETH F1 MO Fo THEAIAZGS O NBIER IN =D ABEIZ R No 7=
(EHEAL (LLF, [ U) T MREETIX Fiid 0/14 8. F2 1% 0/10 iE12%f L. 300 ppm
WHRET Fiid 4/17 18, FoiX 1/8 I, 1,000 ppm #% 58T Fi1% 2/15 1. F2 i
3/10 fi§), 7,500 ppm £ GRHETIE F1 L Fo lZ81T D BEAEFHRR D AT DR AE RN
ER L (FX 91388, Foix 9/9 8., W H b p<0.001), 10,000 ppm #5-#F
TIIETO FL B EZR OO Hivlz (8/8, p<0.001),

SHC, Fi kU FOfiR 25085 (Fi+F) &, HEEFHIC 300 ppm L
FOEBERETI O OAEMROFE 2 FFOREIREM N EM L LT (R
FEND 0/24, 1/23. 1/26, 0/23. 5/25*%, 5/25%, 18/22*E. *p<0.05),

FH DX F1+F 2B 5 50O EFiER DA & FF O EVR B O BNz &5
% NOAEL % 4.8 mg/kg /AH/H . LOAEL % 14 mg/kg AE/H & & L TV 5,
PSR E@HOWm&U3Mmm&5ﬁT%1@um@%ﬂﬁé% R DA D

WX, FiOARTH D72 DEHP #5102 E”iﬂf%éﬁn‘: 5 FEED L
ELTWAR, R 72w TH DT, TQELJ:@BS MESERIZHETHI L
ITTERNWEERL TN,

Fo. FEEOIX, MO OREAETGHT R ORAESR (BEAL) 2OV T, Fi, Fe
KONF1+Fy, Z L1z US EPA @ BMDS 2.1.1 (Build 11-6-09) % W CH&E
BROMG 21772 Z A Ik biia L7=F 7 /i Weibull model T&H ¥ . BMDs
BT NEh 257, 233 X198 ppm, BMDL; % 169, 77 % T* 142 ppm & #EH L
TuW5% (Blystone et al. 2010),

AREMFHAES L LT, Wolfe & Layton (2004) K U Blystone & (2010) @
HEIZBUWT 300 ppm PL EOFEEIZ LY Fi+Fy THED AT RESE ~ D R8N Ir
LT EnD  ARRERO NOAEL % 100 ppm (4.8 mg/kg (AHE/H) &Il L7-,

@65 AR EEEMRR (VL)

~—EFtv ~ (M, KB 5~6 ) (& DEHP (0, 100, 500, 2,500 mg/kg
RE/H) ZBEEL (322 AE) 2 OMEREY (18 A le) (22T T 65 [ FHl#E 1
Beh U, W& QIR A~OFENBIE I T,

e & B —fROIRRE R QMR EE ~ D 28 18 4% é;hfocznoto HETIE 2B GRED
lRe ERICHEZTA LT, AR L O Ea 2B 0 2 MRkt (&
BUIC X DRBROBIELET) bbb oo, %%@7474 VA= ) 1)
3B-HSD 58/, K+, KOULIET A b AT o U IBEIC, 5 (CE L=
BN hoT-EENTW5D, METIX 500 mg/kg RE/H UL E&K G TINE &
CFEEEPHEML (p<0.05), K& 2INEAZFSMEAE (500, 2,500 mg/kg (KHE
IREGEEOZENZI 8, 2 8) TIEAEEMRIZA LD K 5 7 KA O AR BLES
éhﬁoMﬂm%@%%ﬁ&ﬁﬁfimﬁE2®ﬁi@ﬁmﬂm@Ehﬁo%%

Six. JPREEIEMZON TR, IFRLEANTFEICHBBEER ANV &, T

58



B INBEELICEIEN RN EEN L RIEWICB T 2 IEW B b & Kk L7
t D &R ézhé E L. REOFEKHELN DS bhéﬁk&f@ M R VR 12D
WTIESERICHERRT 2 Z LITTE 2V, MO TITEENRERTHDL Z L
IZE & LTW5 (Tomonari et al. 2006) ,

AEMFAES & LTk, 500 mg/kg KE/H UL EOEHIZ L0 I EEEN, K
RO B O E2 OMNR A LTI D, KR NOAEL % 100
mg/kg RE/H & HIWF L 7=,

F7-. Kurata © (1998) 34|, ~—Ft& v ~ (Mt BE4PC) | +7% DEHP

(0. 100, 500, 2,500 mg/kg AHE/H) D 13 ﬁ%ﬁ%ﬁﬁ%ﬂfxm&%@t%&%ﬁw 2,500
mg/kg RE/HEGREORET i{$$tmﬂn¢fﬂ%Uﬁ> LD HALTE DN, REEL, IRERSE O s

ICHEHBEOAEZACHMIT ITRO T, HROMEE, P 7 A AT r
E2 FOaL v & k#:y@?%fﬁc:%iﬁ%ﬁ&ﬁ%?ﬂﬁm) SR no iz &tk
LTW5h,

ARMFRAES L Uik, ARBR IR HED 2,500 mg/kg (KHE/H CTEMERT AN

BB TELT, TDIFREDIRME UL THWD Z LTt Tru & L7,

DFDf (v b, TA)
LEZ v b (M, £#£120C) (281 2DEHP (0. 32.5. 325 ug/L; 0, 3.0~3.5,
30~35 mg/kgRE/H) DOIEIR1H ~7 ﬁ%/&m El DK 5 HER (K ER)
KEVLE ) 056 H i £ T ORI R BIEIIZ W T, W58 TR E &,
FEE Dkt K OFE R E &2 L, Hﬁaﬁﬁgmﬁébn L7, £z, RO
%Vﬁu%*ﬂﬂi%iﬂi@ﬂﬁﬁé%@im: WD HIVIZA, HEH DI ERA~OREIT
Rafi7p Lo Bbihd & LTWb, Zfth, 325 pg/LEE5-FE021 A i o it 2 &)
MIZEBWT, B— Aiﬁmﬁ%ﬁ‘f}) ICEF DR OB BRIEE N A Livz &
I T35 (Arcadi et al. 1998) .,
EU (RAR 2008) IR AR g B E 225 X LOAEL% /3.5 mg/kg{AHH/
HELTWAD,
ABEMAFRES L LT, ARBR CIIPKEDORRE N RO R TH Y B
DEHPERENRHTH D Z &5, NOAELZRET H Z LT TE 20 &Hkr
L7,

ZOft, Wistar 7 > & (M, #&GH 5 8) OMEIR 16 H~4ift 14 HIZEH
7% DEHP (0, 1% (w/w)) ORE#HGHRBR TIX, BE5HEOREMIZH N T,
Jifi e e 238 U Clfi R S Rk 2 & RIREIC il g s i L SRAE O i 928 T
T ARZWAREFE D BEE 1T UTe, £72, BRfE, MIZERIRE O BE =S AL
722 EDRMEZ N TS (Rosicarelli and Stefanini 2009),

AEMPFHESE LTI, ARBUI 2B THD Z L6, NOAEL Zi%ET

34

(2) ®FoM () LFELCRR
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HZEIXTERWEHIET L,

ZET =X ThDHN, £ SD 7 b (K, &%&5H 6 IL, 6 Ml TEE% 1
WD 1S5+ 5, A MRTrY (Fuav’domgih, 0.4 mgke KE/R) OF&TF
#5317 L7, DEHP (0, 20, 100. 500 mg/kg {AHH/H) D@l 0512
£% 10 B N—vanX—F—Hd BN LI TnD, TAMRATB U EHEDR
DORPREEI L 2EGHECH BRI 22 BRI RO B &R 100 mg/kg K
H/HL ERERECHER (BEREET) EEOWL . 500 mgkg (KEH/H S
# T LABC o E&ERBAD L OIHFEEDOEMARO bivlc, £72. 100 mg/kg ARE/
AU E#&ERECIXMmy o LHEBERRMLZ (W3 b p<0.05), 728, MEHP
(0, 10, 50, 250 mg/kg REH/H) 1T X DRk N—3 23— —3 R Tix, 250
mg/kg RE/H $G-HE TR R ONEMATN RO EE OB, 50 mg/kg RE/H LA E#
HRECHZE N O LABC O EHEOWHA . 10 mg/kg (K8/H UL BB G#EClidfmh 7 A
MAT B U REOIKTRALNTZ (WTivd p<0.05) (Lee and Koo 2007),

7% (H) 12B1F % DEHP (0. 300 mg/kg KE) @ 3~7 @l GE 3 [A])
O FERFRE OB GRER T, 7 EE (B8 10 PT) O ERE 3/7 VLIZJRIEERR 0 F 1
AR BT, B S HOREROE L OpBHk T iTA LT,
UM, BRTOTAT 0 v efilaD 5D 25E, AREMRAGTES D
KRB L OB EZITRO b d - 72 (Ljungvall et al. 2008), 7235, Ljungvall
51% 2006 F£12, [A CRABRICEB W TREFE®R (51 8 L) (26 BRI A v &
YL AV RIS LH RS &R ER TR T L7z (p<0.05) 73,
M7 2 M 2T e AREICITAEZT RS T3 RITA b NRhoTo 2 &
AL TCWb (Ljungvall et al. 2006),

F 72, Spjuth &OWZET L—T7 3 EEIC DEHP (0, 300 mg/kg AHE) % 3~
7THEEEOM, B 3 FEREIRE O E LIcET Z (5B 8 L) 2 h ., K E 6~9 I
Hiim DK (Spjuth et al. 2006b) FEEL L CTHEZFHXTWD N, HTEAML
K1 OEIZIZDEHP &% 512 X 5 & 0 EREIIZRO 572 > - 72 (Spjuth et
al. 2006b), F£7=. 8~9 7 HlmDOHWIMIZERIL L, 708 L TGRS IRE L7 1
(spermatozoa) |22V TIL, FREEHEZICEFEERMEOMK T, K73 O HRE O
MR F B T21ED> (Spjuth et al. 2006a) . JEIRKINTEEZE (In vitro) (ZXTRERE
EHEZEIT o EHE LTS (Spjuth et al. 2007),

AEMRESICBW L, Zhoo7 20T 2 HERTHLZ &b,
NOAEL Z# & ET 2 Z LIXTE e &l L7z,

7 AN AT VEOBEEHIERICE LT, Fik 14~18 HD Z v~ b iz DEHP
& DBP Z 08 CRROBG LR RICIRE T A, I BRSO ISR O AR
LEDBIENENE BT & OHRE (Rider et al. 2009, Howdeshell et al. 2007)
0, 1R 8~18 HD 7 v hZ DEHP (212 T BBP <° DBP % 2 &I 0 #%
HLUEZBE, ERIEORT oA REANBRERN., HEMNICHEES ., BIEE
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EERHM L7 L OWsE (Howdeshell et al. 2008) %734 %, Sharpe (2008)
DL Ea2—TiL, 7 v hORERESENCT 7 VT AT VRICEHE TR S
HE. EWEOREMEWGE THUHEIMEAICL Y 7 A N AT v UEAIE &%
AU T D HEME AR aR B DA LD AN H H Z LB RBE I N TV D,

<B%F . REBHOERBE>

RO T > tHEICDEHPZ B 5525 Z LIC L - T, BRI, 5 K& O
ERDOALFRIKTFROREBERTITNEZ S EHE SN TS (Lamb et al. 1987, Tyl et
al. 1988, Hayashi et al. 2011), Z ® &£ 5 2R EwmMEOIERET 2T 579,
Hayashi® (2011) 13MEREDSv/1298F £ R~ 7 2 (mPPARa) . Ppara/K¥E~ 7 A
M RhPPARa~ v A (Ppara R~ U ZNZ[TED I ThPPARa% B S ¥ 72t D)
(. AZFL 4R R AT 2~ B AESR18 H Xd 43 %2 H £ T, DEHP (0.01%. 0.05%. 0.1%)
iR G L (AR~ 20T (6) @Q%22H), BAEM~ T R & hPPARa
~ U AT, AAEEE RO (AR~ T 2 TIX0.05% L L5/, APPARa~
U A TIH0.1% K 5-HE) M ORI =R (B AR~ 7 2 Tl30.1% & 58 APPARo
¥ 7 A TIX0.05% L B GHE) NH BT, Ppara KB~ U ATIEZ O L 5 72K
~ORBIIABEINRN &5, DEHPIZ L 5 R4 HMEITIIRHEAO iR 5
7 2 PPARaDIEB N EE 0 & B2 Rilc T LA SN TW5D, £, IERI8HIZE W
T, AR <7 A TIIDEHPDO# 512 L » THEFTGEE DK T (0.1%#&5-8F) .
gD TG E D L5 (0.1%#&E5#) ., HiED I 7 v Y — ATGH%E X /N7 E

(microsomal triglyceride transfer protein : MTP) ®mRNARE O T (0.05%
LLEE S8 BN, —J7. APPARa~ 7 A CTIXIFI&IC 35 D hPPARa®
mRNABBL &N AR < 7 201005 THHIZH 05T, PPARAUENESE T
OFFBFEITHAER LY $95< . TG OMTPIZE AR &b R ZLITHE I N2
Mmolz, ZNHORERNBHayashin (2011) 1, BER~ T 2281 5 R4
IZIZPPARaZ I L 72 IRE ARG~ DR ENE G555 L HfE L TV 5D,

<BE EEHMOEREEF>

INETICHA LTV HRERRER (Wolf et al. 1999, Gray et al. 2000, Moore et
al. 2001, Parks et al. 2000 %) 2°5 ., HZ/ERITZIC DEHP (C&FE T 5 &, HED A
VAT KRR AR A R T RREES R S LTV S, DEHP X7 v R s v
XBEEOT o F =R FTIERWA, DA N THT o Fe e L
TEHAL, EOT v MEROT A MAT o 2O L)L ETTFIFHZ RN
<5 (ATSDR 2002),

FEREEZED A 1= X LZOWT, EU 3RERDO—> & L CHgMKA TR 72 2 15
ZETTWDHIED, BT R, B AEEN . FSH (KRR B85 & 2817 T
%, 56, Ryu b (2007) 73 DEHP (250~750 mg/kg/H) % 28 H [#5&# 1
BEINZHET v MERIZBIT 27 AR b—v AEEBMLE T OE (mRNA, # X
7'8) FEEZERL TVWAS LI, TOMITHERA 2ER, RENES L TWDHO
TIX 72V EHEHI L Cuvbd (EU RAR 2008),
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£72. DEHP O X kv 7 EMEIZ—BAIC, WEM E2 ICH_TEALES L
)L TH D Z LA invitro, in vivo OFEREE R 5 R S LTV 5 (ATSDR 2002)
72% T4, DEHP 240D 7 # Vg A7 WV Z & 1024 O N T (man-made) @
WEIIXER RN W Z 02 < LT 2 AR H 5 &L W O (KEL M 2B STV
% (EURAR 2008) 73, ATSDR @ 2002 HED A TlIERER L RRE DO L~ LD
DEHP 12XV b FONZGWR N ELSNTZEWVIFRILI N E THE LTV RN
k éa”b“(b\ o — 7. Er., R > DEHP REWMEE L2 BRFEREL LT, ToH
X é%%f%if’iﬁﬁﬂa"éméhfwéi‘/ RARA > R T, i) —8B L2 R N
\%ﬂ‘(b\%)&%nﬁﬁbi‘%&%éﬂéiL‘L&b‘(b\%) (III. 3 (4) W) ,

(7) E=zEH
DEHP @ invitro X OV invivo BizmdBE R 2 F L0 b0 a2 %k [I1-3 L OE
II1-4 |27~

@Din vitrostEg

HEE 2 N7z in vitro OZ8 BIFPERBR I EM:CTH Y | in vitro HEFLEMINE TO
DNA $HU)r, GhiskGe RS L, YR B s . /IME IS~ o3 R CE
REMEEZ TR TRELIGE O TV, —JF BEAEY % F 72 invitro 35k C R
MRS LI & VN 72 in vitro SRBR THIRE B RN A BTV 5,

= -3 DEHP /n vitroBioE=HARiEER

AR POE S i EEBL . FATHE
REHEMEL | RENENE
7L HY
A
T FER A L Salmonella - - Astill et al. 1986
typhimurium Barber et al. 1987
Tennant et al. 1987
S. typhimurium TA97, — — Agarwal et al. 1985
TA98 . TA100 . Baker and Bonin1985
TA102 . TA1535 . CMA 1982
TA1537 . TA1538 DiVincenzo et al. 1985

Jung et al. 1992

Kirby et al. 1983
Matsushima et al. 1985
Rexroat and Probst1985
Sato et al. 1994
Schmezer et al. 1988
Seed 1982

Warren et al. 1982
Yoshikawa et al. 1983
Zeiger et al. 1982, 1985a,
1985b
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S. typhimurium TA98, + — Kozumbo et al. 1982
TA100
S. typhimurium TA100 (+) Tomita et al. 1982
Escherichia coli — — Yoshikawa et al. 1983
WP2uvrA
E. coli WP2uvrA* — — Yoshikawa et al. 1983
E. coli PQ37 — — Sato et al. 1994
JEIRIE R S. typhimurium TM677 — Liber 1985
DNA 15 Bacillus subtilis H17 — — Tomita et al. 1982
(rect)
Bacillus subtilis M45 — — Tomita et al. 1982
(rec’)
A
AR 7229825 5L | Saccharomyces — — Parry et al. 1985
cerevisae
XV185-14C, D7,
RM52, D6, D5, D6-1
S. cerevisiae - Inge-Vechtomov et al.
PV-1, PV-2, PV-3 1985
S. cerevisiae D7 — Arni 1985
S. cerevisiae +*1 Mehta and van Borstel
XV185-14C, RM52 1985
Schizosaccharomyces — — Parry et al. 1985
pombe P1 +*2 Loprieno et al. 1985
BARTAH S. cerevisiae - - Parry et al. 1985
JD1, D7-144, D7
AR HEENE | S. cerevisiae + + Parry et al. 1985
D61M. D6
AR e % S. cerevisiae — — Parry et al. 1985
(mitotic D61M, D6
segregation) Aspergillus niger (P1) — NS Parry et al. 1985
Vet L e
AR YRS ~ 7 A Y N EM — — Kirby et al. 1983
Tennant et al. 1987
~ A o — — Astill et al. 1986
(L51784Y)
~ 7 AU o8l | inconclusive — Amacher and Turner
(L5178Y TK*") 1985
~ R o EH — Garner and Campbell
(L5178Y) 1985
NA (+) Ashby et al. 1985
~ 7 A — Matthews et al. 1985
(Balb/c-3T3)
CHO #Hfa — CMA 1985

(CHO-K1-BH4)

b U oSEER
(TK6. AHH-1)

Crespi et al. 1985
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~RAY T
— < R

~ 7 A R ERE
(L5178Y TK+",
L5178Y clone 372++)

Styles et al. 1985

<2 N ER
(LL5178Y TK+")

Nuodex 1981d
Kirby et al. 1983
Myhr et al. 1985

Oberly et al. 1985

DNA 15 7 v MR NA Schmezer et al. 1988
— Bradley 1985
NI A K — TR NA Schmezer et al. 1988
CHO #i i — Douglas et al. 1985, 1986
SHE fija +*3 Hatch and Anderson
1985
HeLafi iz + ¥4 Park and Choi 2007*5
DNA &1 ~ 7 A b NA Smith-Oliver and
Butterworth 1987
7 v MR NA Astill et al. 1986
Butterworth 1984
Hodgson et al. 1982
Kornbrust et al. 1984
Probst and Hill 1985
V795l NA Kornbrust et al. 1984
=il NA Butterworth et al. 1984
AEH DNA S | 7> MiFHi NA Probst and Hill 1985
54 Butterworth et al. 1984,
1989
Kornbrust et al. 1984
Williams et al. 1985
Nuodex 1981e
~ 7 A R NA Smith-Oliver and
Butterworth 1987
=S NiEE i)l NA Butterworth et al. 1984,
1989
BINPY DNA B | CH SV40-Z i Hf NA Schmezer et al. 1988
&
DNA & 7 v AR NA Gupta et al. 1985
ik ety k28 | 7 v MM (RL4) NA Priston and Dean 1985
1 CHO/#f A NA Abe and Sasaki 1977
Phillips et al. 1982
Tennant et al. 1987
— Douglas et al. 1985, 1986
b RRA Y o NER - Obe et al. 1985
et (R R Z v AT (RL4) NA Priston and Dean 1985
(5 Eth) Shell 1983
CHO#H NA Tennant et al. 1987

Phillips et al. 1982

Gulati et al. 1985, 1989
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F A = —RANDRA + NS Parry et al. 1984
Z —jit#ff (CH1-L) Parry 1985
Fx A =—ANLA - Ishidate and Sofuni 1985
4 — il 2 e
(CHL)
SHEfi — + Tsutsui et al. 1993
=R NA — Turner et al. 1974
b b [ mER NA — Stenchever et al. 1976
t ME AL (B3 NA — Stenchever et al. 1976
)
IINEZ CHO/ffi iz — Douglas et al. 1985, 1986

+ BatE. (+) B — Bk

NS; FfAH (not specified) . NA; M FLIEMIIAET #2138 H T & 72y (not applicable to

mammalian cell cultures)

1L ZEE D OHE, EUITHE-KIGEBRA WD equivocal”’E LT3 (EU RAR 2008) .

*2 JHi T 5 3 HEBECEARERDIEAR 3FITHM LN, 2B HORR TIIRO LR T-
7=%. EU i¥”equivocal”’ & L T\»% (EU RAR 2008) ,

*3 RO TIIRRME, 2BHORBR T2 HERCHBETH L Z L2026, EU X equivocal” &
LT\ (EURAR 2008) .

*4 TCso L EDYREE TIXBGMETE S Z LN T OB TlEpaE,

*5 EU RAR 2008. ATSDR 2002 YD F R,

(EU RAR 2008. ATSDR 2002 Z%EHIZ4{ERk)

@in vivoRER

7 v MFIEIZ W T 1 35 T DNA LG /EE 2B S vz as, Bl oaER T
LT, IERBRIIRETH -T2, 7o, DEHP 28 E% ., Mlass S8z fEun
DNA A ML, WERBEOEMN LN, ZOM, ~ 7 AEMESERR
D—ERNkHME T - 72,

#Fz II-4 DEHP /n vivo BioEMHEBRER

AR k5 B SEES EFL . BITHE
/N ~ U AHRE — Astill et al. 1986
Putman et al. 1983
~ U AR L — Douglas et al. 1986
7 v MEHE — Putman et al. 1983
7 v MIT — Suzuki et al. 2005*2
7 v NARE I — Suzuki et al. 2005*2
Rtk By (OHEER | 7 v MEE — Putman et al. 1983
Yuth (R B INIA S — R E + Tomita et al. 1982b
v A ImER —*1 Thiess and Fleig 1978
DNA & 7> MT + Albro et al. 1982a
— Gupta et al. 1985
Lutz 1986
Von Déniken et al. 1984
DNA &1 ~ U 2 — Smith-Oliver and
Butterworth 1987
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Z > MIT - Butterworth et al. 1984
Cattley et al. 1988
Kornbrust et al. 1984
+ Hayashi et al. 1998
DNA #15 v~ HifER + Anderson et al. 1999
DNA 5 (EEEM) | 7 v MF — Cattley and Glover 1993
+ Takagi et al. 1990a,b
DNA Y]l Z v MF — Butterworth et al. 1984
Elliott and Elcombe 1985
Tamura et al. 1991
Pogribny et al. 2008*2
DNA &k (WUfEAEZ) | 7 > BT + Ahmed et al. 1989
2 B M guanine — Kanki et al. 2005*2
phosphoribosyltransfera
se (gpt) delta 7 » M F
lacZB R0 E~ 7 AJF + Boerrigter 2004*2
lacZBIn T WE~ 7 A — Boerrigter 2004*2
lacZiBAn 1+~ T AW — Boerrigter 2004*2
gk
B E ST ~ A — Rushbrook et al. 1982
Hamano et al. 1979
Nuodex 1981b
+ Autian 1982
Singh et al. 1974
PEMELS MEEE vauYa Rz - Yoon et al. 1985
Zimmering et al. 1989

+ Bk, (+) #HtE. — Bk

1 BU & (10 4) 2372 < B L-ULMEy (0.0006~0.01 ppm) 72t b OB R#EME
DFHCHW DI R#EEZE2 B D L LTS (EU RAR 2008) .

*2. EU RAR 2008, ATSDR 2002 LL4+ oD %0 K,

(EU RAR 2008, ATSDR 2002 % E(Z4ERK)

DEHP O ER#HEMEIZ DWW T, WHO X, #% 72 invitro, invivo &ERIZI W T, Y
BAREEME R ORPEEEROFERE Lk (1. 2. (3) (&%) 2M) | DEHP
NEinmEEE R T E VI FEIUIAE ST, £72. MEHP, 2-EH (22T, invitro
IZHB W T MEHP (1 X 2 QLR B N S 407228 invivo TIEEER S 2 v & i
LTwWs (WHO 2003) .

EU iZ. DEHP 3% o FEAHY . MEHP & O 2-EH [SHfaE g isis ., fiao
HRE R OB MEZFH R LN, IO ORBRRIIB DA T O T — X —0~ LA F o
Y — LHEBEIR D K 9 7eFEE R E IR L O BB KRS T A s (T 2.

(3) (&EB) M) | =B, BHEOKREEEKREZRE L TAHADE, DEHP KO
ZOEEMRBFMIIERITTIT B2 6N5HE LTS (EURAR 2008)

ATSDR & [FIERIZ, BB B MERBRGE R O KL OIEGEThd . 2
O OFER DO EALF T E) S, DEHP 138 DNA OGELZFHEE T, ZRFESHEN
A = m—F—L ) L 0T LA, T - ORI A4y ZUEE R 25 08 A
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TRE—HZ =TV, TEV=RT (v 7 REMEWE L L TIRADDONHE TH D
& LTW% (ATSDR 2002) .

3. ERZBITAEE
(1) _HEEE

=1

BROERICE D b~ORMEEIC SN TIZ, DEHP # 5 g X3 10 g F L
B 24095, 10g ZBEL-BMEICEEDKER E THINRO LN, 5
g I L7 B TIERIZEO 67z - 7= (Shaffer et al. 1945)

(2) BRMRVEEZE

PR M7 %5 D A ARECE T 0 DEHP AR O 2 BRERIEIE E LT . EL LT
AR - FEAEEIZET D 2R R A b & OBENS A O F A R
PEE SN TWD, 272 L, ERGUEHH OREM IR IZ 5T DEHP O IEf§E 72
BBEBZHETDHIETHLSNTEL T, BARBRLAFET Y RRA 2 O
WO IEM R A ERSBEROBRFHTITIE > T, Eo, ARFEE 61X
DEHP LigMZ & DBP, BBP DO HEHD 7 X VT AT VLT O B
SNTEY, FROFHEMR AR 2SN TND,

OBERS

B O ZRFEREICL 2HAMEROEMEEZED S B RO ERE DR L DEERY
BT M AIIE O N o T2 D, BEARAREIC L DEEBICET AN
WEINTW5D,

DEHP % &d¢e 7 X Nl A7 WV Z WA U T2 9783 ORI 7 2 % 7
AL LT, EU T Milkov 5 (1973) | Gilioli & (1978) K& O Nielsen © (1985)
ICEDHREEZSZRLTWAHAN, ZiUH OFHAE CTIXEY) 72 5 REEN N E ST
WZ &, HBREEN DN L DEHP DS OWEIZIRAERBE SN TV HEDR
AnH 5D &, DEHP OMMREEEZFHMIT 2 I3 A@Ey & LTnwd (EU
RAR 2008)

EUIZ X% &, Thiess & (1978a) »{7->72 K+ > ® DEHP #i&E T3 (Ny 7
77 v RiEE 0.001~0.004 ppm, LSS TiX 0.01 ppm £ T EF) T
) 12 4EM (4 2 H~35 /) WAICE Y BE I N5 @E 101 4 (B 97
&, EMEAK) RGE LA Tk, &R A C o 85 6 O JRIE D
NI A LT, ZBEBMHEO 78S 58 AL BEIIBZE I~ 7= (EU RAR
2008) . L22L. EUIZZOHEIZHNWT, #BREORBEENMEWN L. /-
SHBREZRE L TV Z Enn fHEIZHW D IZIEAEY & LT3 (EU RAR
2008) . X 5IZ, Thiess & (1978b) M [E LEFITHBWT 3 1 H ~24 4[] DEHP

(RERB) (288 SN 5@ 221 4 % ¥ 11.5 4FBF L 72 AT RFAE 1T
ST ZA, IBL AV L (KA Y OIETEHFHEIL 17.0) . D 5 b BENRE
K ONEBCALIEREA & 1 FIER o 57 (EU RAR 2008) . EU X Z OFH&EICHOWT
Hak— bV A APR/NS GBEHIBNEWZ &, BREBEMRWNZ Enb . G
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WA EE & L= (EU RAR 2008) . US EPA/IRIS (1993) & %8
ANEDFEIZ B W CREED R TH 5,

Hardell 51X 2 7 = —F O ARSI DR HEEIER & PVC 2ZE DRI
DNWTHAEZIT> TS, 1989~1992 FTH A KGR S NI HFEIER] 148 4 &
KR 315 44 DIEBI BAFIE TIX, BT T AF v 7 ~OMERBFELZHCOHBHE L
TANDH B, PVC BZFERE EF 74, B 24) ITHE@EO Y A 78N (v X
b (OR) =6.6, 95%CI : 1.4~32) NALIL, HFH OITKEREBEO Y A 7 BN
PVC ORI TH 5 DEHP 20 7 ¥ Ll A5 VD Rz 3 BE L T 5 A fe
PEIZfEIL TN D (Hardell et al. 1997) . %tV T Hardell 513 1993~1997 4-(Z
ok ST HIEIER &~ v F LT BB 5 72 5 791 MO SE B FRAFSE 21T - 7=,
PVC BFE L ~VVITEMFIC L 2RERE R EOMZIC X Y 6 BEpEss |23l S, &
BRERIEORE B D OR (95%CI) 1% 1.35 (1.06~1.71) Th o7, F7/=. IR
HHEDRRWIZE Y A7 B3I L, 10 FE 2B %2 53545 OR (95%CI) 1% 1.45 (1.06
~1.98) L7257, Hardell 513, AEKISBEBRA WO EE & PVC 2D
BB ICOWTITBH O TR WE LTW5S, —F., Z#fbo7=HicEL LT
DEHP Z WA Z LM LN TWHIE PVCIZEH L, B 2, 3 BB RER
EHRDETHENTTD2E, WINLAERY ZAZEINTIERWD, 8E PVC 5%
B EGIRE 54 4. ABEE3T4) OBAD OR (95%CI) 1% 1.48 (0.94~2.34)
T, #E PVC &EH#E CEFIRE 23 44, xHHEE 26 4) @ OR (95%CI) @ 1.06 (0.55
~2.91) XY E2o7- (Hardell et al. 2004, Westberg et al. 200536) , 72%5,
Frow—27 BT AREETIE., BEEOY 2271, PVC (OR(95%CI)=0.7 (0.5
~1.2)) XI7T7AF v 7 —#% (OR(95%CD=1.0 (0.8~1.2)) IZ&FEI N5
BB W THEINEA DN o2 EHE SN TW5D (Hansen, 1999),

F72. Pan 5%, T ETEEMRAZIT . DEHP, DBP % n[¥#] & L T A
LTWb PVCHl7o—Y v 78ETHO B EE 74 4 (BERTBR) L. 4
W S ONRIER L &~ F LT AL BIE @ #E 63 4 (RHIREE) 2o\ Ty
MEHP K O* MBP OJRHRE &g ERLvE > (FSH, LH, #FEET A b AT
1y E2) & DOBRIZOWTHAT, & ORER, BRFEREE CIIRREEIC T,
R D MEHP BEE 2 &< (BT 565.7 %F 5.7 pglg 7 V7 F =2 (Cr) .
p<0.001) | MiFHEHET A N AT 1 U RENK) - 72 (8.4 xf 9.7ng/dL, p=0.019) ,
R MEHP J2/ & Gt T A 270 v L oM OAOHBNIT, BERFER
EHREEA BN A D EHETRP 72 (FRF p=0.095, p=0.728) . i
HrabEbstAETH-7= (p=0.005) , 7238, MBP 2>\ T% MEHP & [F
FEDOFER TIH o 72 (Pan et al. 2006) , = D% . Pan 51X Z O (Pan et al. 2006)
TORTRBPEMIEEHHE L7 DEHP &0 6 B T3 90.5% (67/74

35 0~5 D 6D L, HARBBHLINZOIIMB1ILOLTHY , REZEEIL Hardell &
(2004) DFEMT N BITERAN S T2,

36 Hardell & (2004) & [RAT—ZZHNTWEN, Ik RKEBHAZ BT TITHENT L TWS,
W& OFEILFERETH 22, KRFEEE T 121X Hardell & (2004) OfE R4 g L7,
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4) 330 pglkg (RE/H AR T HRBEZITIZERAED > TW\5, BB X
MR OHE T BB EOLRM YL % 30 ng/kg KE/A THRLZMEIX., 2T 12.69
£ 0.08 ThHotz, 2B, DBPIZOWTIiX 100 pe/kg (AE/ B2 2 CRELZ D
DIx7 o 7-, (Pan et al. 2011) .

Wang & (2011) X, FEMEAICH D L K2 DEHP (S5 S
FAF 7 VYA 7Viik OG5 EE 181 44 & DEHP {55 @ 73\t B it 5% o 55 )
FHL160 42 LT 2 A, VYA J sk D5 @#FE O FNRY 8- Rexv s
FXTT ) UPEE (LA R LAY —H—) BEEICE ST EHE LT
%,

QBEMDEERICK T HFHE
a. fF

RBRE L L CRPRE Z AV, DEHP &% & ik X7 A —% (BEEE,
FEIEEE, B TEIE. BT DNA BE5%) & OBEIZ OV T2
HEENTW5S, DEHP B#E LK+ DNAHEE & ORICEER H - 7= & T 5 Hids
(Hauser et al. 2007) "&H 5 —F T, FE/XT A —% L OMIZE#EZ RV EH 7
Motz &3 55 (Duty et al. 2003, Hauser et al. 2006, Herr et al. 2009,
Jonsson et al. 2005, Wirth et al. 2008) & & 5,

Duty & (2003) MY T 7 X VT AT )L O RPN & iR NT A —4 &
DORHEIZHOWTHE L7z, Duty DITKRKEANORIEMHEESZZ LIy 7LD B
PE/S— FF—168 4 X RIC. MEHP 5 ie 7 Z VT / = A7V 8 FEDJR
LR AT A—4% (FBTEE., BEEME, BrEE) & OBEIC OV TR
WA 217 - 7=, € OFE R, LLEA IE# O R+ MEHP J2E (F{E 6.3 ng/mL,
P <MHRA (LOD) ~446 ng/mL) &EAEHR/NT A —% & ORICH B 72 B
L7 o7-, JRY MBP #RE (F 9l 16.2 ng/mL, #if <LOD~434 ng/mL)
KOT7 2 gt ) N2 (MBzP) #RE (B 9fE 9.3 ng/mL, #iff <LOD~
540 ng/mL) L5 /NT A —X ORICHERAOMBEND -7,

Hauser 52X %, 2000 725 2004 200 TREIDORNIEIED W T2 L
= BHEOREETIZ, ARy MEHB O DEHP (i O L EMIE# O#EE (ng/mL)
O YfE (#EFH) X, MEHP (463 4) 28 7.9 (<LOD~876 ng/mL) . 1R
VI (230 44) 78 32.1 (<LOD~3,063) . @4 IX (230 4) 7% 48.1 (<LOD
~4,806) ThHhol, ZNOLORELKETOIRE, EEME, BELOMICITA
BERERIIALONRWZ ERREIN TS (Hauser et al. 2006) . —J7. [A
CAEEF D 379 4125\ T, R IX (12 K 23Sk DB L2 % U 7-fifhr Tix. b
FHHIE O+ MEHP J2FE (:pefi 7.7 ng/mL. P < LOD~876 ng/mL) 0
1 W54 (2.9 ng/mL) 2255 3 WAL (19.7 ng/mL) ® EFHIZXFL T, BT
DNA BHEDOHERMMA LA TEY, aAy M T yviEAfICBT2aAy MR
DOEENNE 17.3% (95%CIL:8.7~25.7%) . 7 —/LF— A > N OHENIE 14.3% (95%
Cl:6.8~21.7%) . X HIZT7—/LVIN%DNA O¥ENIE 17.5% (95%CI:3.5~31.5%)
T& »7- (Hauser et al. 2007)
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Herr © (2009) 2L % RA Y COMWHITHE CIL, NEMHREZ2Z2 LD v
TNDFEM = F—349 4 (FhiOHIAE 34 5%) D AR MRHFO DEHP X
#Ho5s (EDEHP) (MEHP, % V. VI, IX O&EN) RE LR/ N7
A =2 L DORICABRBEIILA SN o T, B HRE O R TIEE (ug/L)
O FfE (#PH) (X, MEHP 28 4.35 (0.13~175.43) . {X#4 IX 2% 12.66 (0.34
~325.73) X VI 2% 9.02(0.38~224.65) AR V 23 14.53(1.41~323.47)
ThoT,

Jonsson & (2005) (A Y = —7F > CHAMAITHAEZITV, 18~21 D F % 234
DR, FEIE KR ONLE 2L MEHP 2 & 7 Z VT ) = 25 )LHH 4 T K
W7 X NVEED JRPRE & B~ — 7 — L OB#IC O W TRz, Eii~—h— L
LTIk, BiRE., MTIRE, B rEfE, Brre~vFoseett B R LR
SRS RE D AL~ —H—, miET O FSH., LH, Mtk rEsoE8 7 a7
(SHBG) . 7 A hx2Turmr, E2,. f b BEELZHEL-, MEHP ®»~7 L
T F = A IERS O R PR EE O A (95% Z A JUfE) 1X . LOD K (12 nmol/mmol
Cr) ThH-o7-, k¥ MEHP 2 LOD (15 ng/mL) Kiili TH - 7= 63% D B IE
& 6.22 nmol/mmol Cr YA ETH-72 18% DB ML O] CK A~ — I — % Lt
L2, WA~ —h— MEHP & ORICHA & 27 B LA b 7
hol- ((2) @ b. IZEFALEVELOZRETHE)

Wirth & (2008) 13 KE I > N TPRFAEZITV, RMEZ U= 7 %3
N7=H sy IO BEME S— N F—45 ZITHOWNWT, 7 XA 2T VA EY 8 fll
(MEHP, &% VI, IX #5T) ORPBELZIEL, MR T A—% T
TR R EEME H FEE) & OB A2~ 7=, DEHP {34 O R H i (ug/L)
DO HE (95% % A /VfE) 12 . MEHP T 10.1(85.4)  fL## VI Tlx 37.6(263.8) .
K& IX Tix 56.6 (507.0) Th-7-, EDEHP (MEHP. {t## VI, IX D&
) ORPIEENSHIMELL T O (REFEZER) PR ELY Lol (FRER)
2T T % &, IRBRBERICKT 2@ BEROKRWE FIRED OR IX 5.4
(95%CI : 0.9~30.8, K#EHHE%) Tholed, AETIERNoT,

LED X 512 R DEHP iR S 2 ZFERIE L L TRIK/ X7 A —4% L D
A2 PTG TIE, ME— Hauser & (2007) OFfA DA THi 7@ DNA 15 &
OMIZEEN A B THE Y JRY MEHP EE A 2.9 ng/mL 7»5 19.7 ng/mL 12 |
FL7E%EIC DNABENAEICHN) | 2SN CIEBEEITA LTV 7Zeu,

Flo, FREEEL L THEERT O DEHP B %2 AT Pant & (2008) 234 > R
THEZIT> TW5D, #IGF K OE T ORFEZ2 B (21~40 %) 76 K 2 B
L., 7N— N — DI RIR SO IR FEE O W S\ T E L=l FTRERE (100
£) EARMERE (200 40) mE L7 & 2 A, iR © DEHP BE X E b
AIRERE (¥ pg/mL=SD pg/mL: #1757 0.13+£0.02, #Ri#E6 0.19+0.07) L Y R4k
#t (CFY png/mL+SD pg/mL: #1757 0.33+0.08, #BHiEE 0.77+1.20) D537 &
T thTEmroz (W h p<0.05) . £7-. Kk o DEHP A1,
1 OREROEEE L IZAOMHEE, ZFEE . B roEEwkit, I k=R
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U7 Bk, DNA WA b X ONEMEREE L IXIEOMBEN A Bz (p<0.05. FHES
Z¥e (r) O#EHiEIX 0.18~0.25) LB L TW\W5,

7272 L R O DEHP BN ZRBEOFE S L CEINE 9 ORI N &% C
bHEEZLND,

b.ERILE Y

BBEEL L TRDTRHW A A, DEHP 2% & MR LE 5% o i i B
(FSH., LH, f >ttt B, 7 A A7 r>, SHBG. E2 %) L oO@E|IZOWN
TR NRE STV 5,

Jonsson & (2005) OFETIT, AT =—FT 2D 18~21 D B 234 & % %t
202, R MEHP 2 5 LOD K Off (218D 63%) & 6.22 nmol/mmol Cr
LLEDRE (18%) Zlikig L7-72%, Mg+ FSH, LH, SHBG, ¥ XA hAX7m |
E2, /bty BIRELOMIITHALREBEIE o7 ((2) @ a TR
& OBREFLED) .

—J . Meeker & (2009a) 1%, KEORIEMHEEZZ LD v T OB M —
K —425 412D NW T, 7 X AR AT VE O 6 # (MEHP, 1R IX,
IV Z5&Te) OARy NRPRE L MERHERLVECEORE (FSH, LH, 1~
bt B, 7AMAT Y, SHBG, E2. 7077 F) L ORREFHRD R
HF9E 24T > 7=, % DEHP ¥ O L BEMMIE L2 R EE (ng/mL) o F Rl
(95% % A /VfE) 1. MEHP Ti% 7.89 (122) . U4 IX Tix 47.0 (784) | 1%
#W) VI Tl 32.2 (446) Tho7-, EEFET L EHWTZ KR - OFER, JR
tH MEHP £ D5 1 WAL (3.18 ng/mL) 765 3 WAL (20.7 ng/mL) @ _k
Flzxt LT, M7 A b 27 E (bRl 408 ng/dL) KON+ E2 A (F
J:fil 30.0 pg/mL) HLENEN 3.7% (95%CI: 0.5~6.8%) K11 6.8% (95%CI :
2.4~11.2%) OHRERBWVERLIZEHREL TV D,

Mendiola ©» (2011) (%, kEO LS DEFER T =ii#A (Study for
Future Families) ([Z& 0 LTI 2otk D Bk S — R —425 412>\ T, 7 X)L
feo 2T VIO BB L MPOMERLVE S & ORRIZOW T REM 22 %
Totz, 77X N AT Y 11 (MEHP, f#E# V., VI, IX 2&t) ©
2Ry NEFEE L, MEFTOMEALE LS (FSH, LH, A M2 TFrY, A
>t vy B, E2, SHBG) OEE % HE L7-, DEHP {X#® DR FEE (ng/mL)
D HFHRAE (95% & A /VAE) 1. MEHP Tl 3.2(33.6) . fUs# IX TiX 23.7(271) .
R VI Cix 12.9 (143) . R V Tl 32.3 (350) Th o7z, EEIFIAT
RV CRREINF 284 5 L . MEHP, 4 VI, IX X (*X DEHP (MEHP,
R VI, IX. V OAER) ORPEEICITERET > Fas A o5 v 7 2 (FAD
ST AERAOHENH Y, MEHP, G VI, IX ® 25~75% & A /L DOHEANZ
%t L. FALIZ 5~8%J/> L7z, £7-. SHBG |2 MEHP DR T E L A& RIED

STEEET v Rar A T v J A=RT A NAT B UIRE S SHBG 2 X100 T L 7= : FAI
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FEINH Y MEHP @ 25~75% % A )LO¥ A% LT SHBG 1% 10%# i L 7-,
ZDORERNS T STDOHAHBYEIXDEHP #FBIC L > CHEHT A NAT o DO~
— I —FAN DT BT D Z ENRB I NI,

QRMDEERIZNT EE
aFERNRE. FEHIE

ZEEIEHE L L C DEHP X O MEHP o i i %2 fvy, DEHP &% & &= NiE
FEM OFE il & OBIRIZ DWW T, BERE & XHREE 2 Il L7298 s ST
W5, FENBAEMSRE TIZmMT o DEHP XX MEHP iEE N BREL D Envwa &
IZHS&, DEHP O#FE & T ENEEE ORICEENH 72 LT 2HENH D

(Cobellis et al. 2003, Reddy et al. 2006, Kim SH et al. 2011) 25, ZAL5H D
FER W, FEMERE CIOTIREE L 0 P EREMEWE ORESL H D (Luisi
et al. 2006) , £7=. JRF DEHP i %= BFEHEIE L L& SIThiu TV 555,
A NESE & O BEE I3 ERR S 41TV 7RV (Ttoh et al. 2009 . Weuve et al. 2010) .

Cobellis® (2003) 1Z. A Z VU TIZBWTHHAE ATV, 15 NIEIE D 43544

(1 -fE36.8+SD 6.75% ., #il 22~455%) & Flncd ~ v F I 7o REE O L E24
% (87.8£5.15%. 18~485%) >\, MAEFODEHPK CMEHPHE F % HIE L
oo TOFER, P DEHPEE (ng/mL) OFRfE (U Ar#PH & OFPH) (31
B NIESEREDN0.57 (0.06~1.23% 1f0~3.24) TH V. xtHEED0.18 (0~0.44}%
N0~1.03) Lt L THEILEN»-TZ (p=0.0047) , L2 L. MHPMEHPEE

(ng/mL) OFfE (U5 #EPH & OFEPE) 13, 75 NEEREA0.38 (0.1~0.97
K 0~26.47) TH VY, xfHEEED0.58 (0.34~0.71 % TN0~1.69) &Ltk CTHE
EIH BN Do (p=0.12) .

Reddy & (2006) 1%, « > RIZBWTEFIX FRIFE 21TV, = RNBEIEN H 5
FIED4cME 49 4 (GEGIRE, 1) 26.24SD4.2 5) & v c ~ v F S8 7- Bt
LT, ZOMDIFABREBRNG D RO LM 38 4 CFRREET 27.4+44.77%) K&
O AR BN 22 DR IR T RE 72 otk 21 4 GRPFREETL 27.143.4 1%) OIth—~ # L
Mo A7 VEOREZIE LT, ZOREE, i DEHP #E (ug/mL) OFH)fE
+S8D &, XHEE T © 0.50+0.80 KO T O 0.45+0.68 [Z%F L. JEFIHEIX
2.4442.17 LA EIZE < (p<0.0001) . 14 DEHP & & & PIFE O BEAEE &
OMNCIEDOFBEBELR (r=0.44, p<0.0014) NH 5T,

—7Ji, Luisi & (2006) OFETIE, FEHERS D = K OUIRAR N L7
AL 15 4 o g MEHP #E (Rl 0 pg/mL., P #iPH 0~0 pg/mL,
#iPH 0~0.57 ug/mL) (FfEFHE72 A A& 20 4 (P RAE 0.42 pg/mL, U537 &P
0~0.51 pg/mL, #iPH 0~1.20 pg/mL) & HE~_TE< (p=0.0034) | [RERIZ, I
EH DEHP EEICE L CH, FEBHEND Y 75 R OURR AR/ L=t CFY
fE 0.27 pg/mL, %P 0.14~0.59 pg/mL) O 5 2372 2ot CE#IME 0.30 pg/mL,
#iPH 0~0.63 pg/mL) &L THEICK» -7 (p=0.0029) ,

Kim SH & (2011) &, s&EHR 75 o [E A 2t o #E1T #0152 WIRE O B3
97 4 (stage II1 47 44 | stage IV 50 44) . xfHHE 169 441>\ T, g H1 > MEHP
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} O DEHP JREZ i U7e, mEFIRE (ng/mL) OYHEXSE (X, MEHP
TIIRRRE 12.4+1.1 126 L CHEERE 17.4+1.5, DEHP TlIxBEE 92.5+31.1
IR U CHRERE 179.7132.5 TH Y . FENBIER CimiE+H MEHP & DEHP
BENFEICEWN. E2®EL TS (L1 p<0.001, p=0.010) .
FENBYUED & 5 kN DEHP XX MEHP BENE W, EWH S T—&
PED B DAERDPHIE SN TWD R, & DUFZEOIERIRED M H R B L ~L 235 O
FTOXBEEDO L~V X0 HARW EHERISEBRBIZ-Z D LTV,

Itoh & (2009) 1., HAANDOFENEIERSE 574 (stages [I~1IV) | xIFREE
80 4 (stages 0~1) IZDOWT, 7 Z L= 27 VDR HY 6 F (MEP. MnBP.
MBzP, MEHP, fi#i# VI, IX) ORHIRE & FEHNEE & ORRREZRHAE L - &
Z A, JRY MEHP B (ug/g Cr) o JufE (WA Ar&i) 13 stage 0 T 4.5 (2.8
~6.2) . stage I T3.4 (2.5~5.3) . stage II T3.5 (1.6~4.8) . stage III T
6.2 (3.1~9.4) | stage IV T4.9 (3.5~6.9) THV . +ENBIELOMIZHE
7o BE T 72 )y o 72 (p for trend=0.25) , DRI ONTH A EREHEIX
inolztWmEL TS,

E 52, Weuve 5 (2010) 1%, 1999~2004 4T Ffi & 7= K [E [E B B
# 4 (National Health and Nutrition Examination Survey : NHANES) (2
SN LTz 20~54 sk DI 1,227 4 & k5 & LTI e 21772, 2D 5 b,
87 £ DN T ENEBIE (T%) . 151 L OEMENTEHIE (12.83%) O2ki%
ZF e E WG L2, DEHPRE D 7 L 7 F = A IE O 8 Y R iR E (pg/g
Cr) 1., OFEANBIED S L, QSO 54k, @R T, £
., MEHP ©@2.5. @2.8. ®3.4 ng/g Cr. Ui IX ©D16.5. @20.0,
@19.7, R VI TD11.5, @13.8, @13.5 TH Y, FEANBIES 1= fHlE &
ORNCITAEERBEEE AL N TR,

b. 4 B2

DEHP X°Z O O iR B SUTIR PR E 4 RERE & L C.DEHP % &
IR DOVERR BRI & ORI OW TR TN RE SN TW5D, DEHP KO
MEHP OIfl PR E % BB & L7287 Tl DEHP 28 & YEARAEIE 0 BFH A3
IRIE I TV AH (Coldn et al. 2000) . JRHCHHMIIEE % R IEIE L L&
T2 X9 RBEIX AW STy (Lomenick et al. 2010)

Colén & (2000) 1x, MHRELZREFIE L LT, 7=V M) 2iFEH4A% 6
MA~8 CE¥ 31 70A. HRAE20208) OREIFEIE (k7 —F =) oLl
414 L, 6~105%& (CE¥H 70 22H ., HIRAE 46 22H) OXIHEED LR 35 4 2 %4
& LTSt 24T o 7o, EOFER, JEFEE O M H 75 DEHP % 25 ] ((F)
440.9 pg/L) . MEHP % 5 %5 ("F#) 106.3 pg/L) B Li-—J5, FBEEN D
< DEHP % 5 5l (3% 70.3 pg/L) "o L7cb oo, MEHP I3k S 727
o7, JEFIFEO M DEHP JREIIXRIEL V AEICE <. DEHP &% & R8I
FERE DB AR S T,
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—J7. Lomenick & (2010) 23 K[ETIT o 7 JRHPIRE 2 ZREZ 61 & L 7o Rl
e CliE, PARMEREYERIEO LI 28 £ L. Fin b Nz~ v F S E xR
REDO LR 28 12>\ T, R DEHP Y (MEHP, fU## VI, IX) B
ZRE LT, S0 7 V7 F = U EZORE (ug/g Cr) OFHEESD X,
MEHP MEGIEE T 4.79+10.84, *IREET 5.56+1.07, {4 VI NEGIRE T 32.2
+4.7, XIREET 33.126.7. W IX DVERIRET 479271, 3 IREET 52.0+£10.9
Tholzn, EFFEE RO TN DRFREEICAEZET 2L,
DEHP & & X ME R B E & O RIICBhEII A D ivie o Tz,

c. 3=

T, ZMEOHE & 7 XA AT VAR O R FIEE ORE N #E ST
W5, JEAF T aicfFETe, 2007~2008 FIZHIE & 2l S e otk GEFIRE) 233
4L ERAE -~y F SRR 221 & OEW S BBFENITD R -

(Lépez-Carrillo et al. 2010), fha BRI L OVETEFF M (reproductive
characteristics) WFEE I L7203, 7 XNV AT VIEOERICET AL 025
D, ENIRELF DT — #1372 < BRBHEEITAEREOHIZEES Wz, FEHTIT
TREBMGRTO BRR N AW, 7 X Vg 27 VEEY 9 (MEHP, R
W IX, VI, V &#&te) RENHTEINT, REDD7e & 82% LI Enn X
WP S, BRSO ofE R, DEHP O FE RG5> 5H . i V o 7
FLUEDO Y 27 BINCBE L, &K OFREE O RFEE (ng/gCr) DRIK=14y
frfE (HEPH 11.59~57.88, XIHREED FIAE 42.02) 1Tx7 2 fFerm — (R (G
97.68~1742.92, xfHBEED Fr9:fi 155.88) ® OR(95%CI) 1% 1.68 (1.01~2.78)
Tod o7z (pfor trend=0.047), —J7. it VI O JRHIRE (ug/gCr) O %1%

(95%CI) IZFEMIRET 28.11(25.01~31.59) THh v . XIHEEED 33.37(30.29~
36.77) & LA EIZIK L (p=0.04) . FUFZITIC XAVEAEE TIERWDA U X7
DL BN D o T2, FOIENPORBIC SN TIL, R O RMEHIZHWT,
MBP. 7 AZAE 7 (3- I ARx7are ) (MCPP) IIRBREED HN, 7 X
NWEEE ) =T v (MEP) 1 XEFIREO F N B EIZE - T-, £, KH D MEP
FEOWENIIFFEDO U A 7 I EGERMEND - 7= (BAK = BEIC T 2 s
=S5 EED OR(95%CI) =2.20 (1.33~3.63) . p for trend=0.003), % 7=. MBzP.
MCPP DR HPRERME Y A 7§ AR A B, JIE L 9 OREDOE
FHZOWTITAERBEEIIA DN o T,

OBHORBLEROLSE - REICHT HEE

FoWHIZRBWT, HIREWIZ ) 5 DEHP 513, Wi o A5 - FEIC
WL KIF L BRI O, A RE OB BB ORAKE, HIEREY
D AGD i, fFRE, CROBRRIE, ARG ERORAD, T A AT R
VEAMKT. BT EARKT., BEREEESERE I A THD TIL 2. (6) %
ZM) ., B MZBWTYH, B DEHP & (R, Mk, % o#EY
RE) LRGSR IEORE AT AR D AGD RLH K A XFELIZER LT
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WENE L <ATPbhTERY ., EENIFEIA TN D,

aERD A, BiEH A X, HHRILEY

TENEREOHBEIAIRT ORBLOR T DEHP REIREZ Hv, HAER

AGD & ORRZ RN HRE SN TWAD, Swan H (2008) & Suzuki b
(2011) 1. HEEEF ORE O R+ DEHP (REIEE & B HAR O AGD LA
MERH-TZEHE LTS, — 5, Huang & (2009) & TIE¥EAKF o
MEHP & & AGD L OBICADOHBERA LN OO, BIRTRAP, FKPE
FELHREENER TE ot HE LTV D,

Swan b lE, FEEORT OB S 7 Z VB 2T VE OEE L B+
HAERDAGD & ORICEADHBENALND Z L 2HE L TnD, KED2~360
A BIR854 & k5, dTRTF OB G LR O 7 X Ve AT L
DT ) = AT REWOHE (MEHP, {REIVI, IX%2 &Tr) ORE L BIROAGI

(AGDEZRE Tl L7=f51E) ORI OV RGN 21T > 72, AGLIX
DEHPR#W & 13A B 2 MEIZ 20> 7228, MBP%: & O ICI3A E & ORI
BT, 7eF. AGDIZ, BREART L OMICIEDFE (p =0.001) 23, EH TR
RERDOEE EOMICAE SRR (AGID25% % A WE K XNT5% % A WVAE THy T
T-3RECBIT AR DEISIX., AGIOE WEEN520.0. 9.5, 5.9%. p=0.02) 2
BN TS (Swan et al. 2005) . £ D%, SwanbIIRREZ BN L. RE
(%1064 IZHER LT EZIT 72, FEBLDFEMICLDEEO X— L Z AL
THELLEASET VERW TSI L, BB ORFPDEHPR#W3TE (MEHP,
KREWVI, IX) OEE (logi) & 1EH (CFEH12.802Alm) OAGDE DICH
BERAOHENH L Z & 2R Lz (Z1<1p=0.017, 0.002, 0.001) . %1%
HPEEE D25% X A IVINSTE% Z A LD FEFICKT HAGD (F9:fE70.2 mm) O
HEEEILEIT-4.4%, -3.9%. 4.5% CThHh-o7=, IHIZFELEFEMITIDEKED
W= A NE TR L7-AGDIE & EHME & D EIZESNW T, B125% % 1 /v
@ “Longer” AGDH#E (264) . T{25% % 1 /L@ “Shorter” AGDHE (294) .
FOH D “Intermediate” AGDEE (5144) O =>Dh 7 IV —I1Z40F . HCH
MDORFIREDEZ1T o712, £ OFER, MEHP, fR#WVI, IXOJRHFIEEDH
Jfl (ng/mL) 1%, =L Longer AGD#fC2.3, 8.2, 7.312%} L T, Shorter AGD
BETI36.2. 19.8, 21.3T&H Y. Shorter AGDEE D J5 7 Longer AGDREE L 0 ¥tz b
RPN G P -To, 72, MEHPRE L RXRE L PREE FTREASE ORMICH,
TNZENAERADFE (p=0.005K O'p=0.048) 7% H 117= (Swan et al. 2008),

Huang & (2009) i£, AEORB B4R 6440 (B 334, & 314) I
DNT, B ORLEOFEKRFORBYIEE (MEHP, MBP, MEP) & #i4R
DEE., REKLOAGD & OBE#E AT/, FEARkFH O MEHP B X - THAER
TR ERE (K 16 4 O yfE 32.3 ng/mL., B8 17 4 O fil 38.8 ng/mL)

38

(FEXig/2) 2 X 2R
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CAREERE (KR 154 O RfE 15.3 ng/mL., BIE 16 &4 DO FHRfE 9.5 ng/mL)
D 2R IT TR LIZEZ A, KRTIHFAEEHME L7 AGD (AGI-W) KU
FEAME L72 AGD (AGI-L) I1I&ERERENMURER L X THEIIE» o772, L
L. BIERTIX AGI-W ;O AGI-L & $ 1 MEHP #FE & A E R BEN o 72,
2B, FAkF DO MBP IZHOWTH &I MEHP L REEEOBEENRAZ LN TV D,

DEHP O R & B D AGD & ORNIZADHBENH >7- &35 Swan b
(2008) & AAEDOFERN HAOPFHETHHE INTWDH, Suzuki Hix, HAAD
ME B AR 11T HEdRE LIERELZITo 70, BBORFERE L LTI
9~40 # (F¥) 29+8SD 9 #) IZHE L7 ARy MR o DEHP Y 3
(MEHP, {3 VI, IX) 2 &Te 7 X Ve 27 VAN 7T FEOBEEZHE L.
BrHERD AGD, KE, K & OBRREIZOWTH~Z, EEIFET L2 AN
TAHER T2 0% U= 3 Be A IE L7 MEHP O JR TP EE (25% % A Vil 2.92
ng/mL. HY9fH 4.68 ng/mL, 75% % A /VfE 8.03 ng/mL) OxfEix., HIED
AGI & ORNCE B2 ADOHBENH - 7= (p=0.011), 7¢I, MEHP EEDIUSZL T
RIREEM %51 ZEERIC L 0 HAEB R O AGI % & DU 53 r &5 FH#E R ¢ i L 7=
EZAF 2 WA HEIPHRE L 5 4 WA OMICAEANHER SN TND
(p<0.05), ZDOFEFRIC XV, HARTDO DEHP Z&E& 2 B &% i wEs b
A TWDHZENRBEEINT, B, B2 fEHO® A4 Y 7 IR VIFAERANICET
HEWMENSL L, KRB -T2, 4V 7 TR DRPIRE
HHEIE L7=28, AGD & OB X720 -7~ (Suzuki et al. 2011, #HAK 2012) .

PLED X 51z, 4Tk o DEHP 28 & HAR O AGD & OREHEIZB 3 5 A4k
FEEDRLS BFLL -BEDOH DR RPELN TRV, kD =>DiH
B R Tl DEHP ##I2 X > T AGD 2N E8#Ed 2 2 & 2 7R-Bd 55 R0 5 50,
B EBROFER L LEEENH D, i, BHRM, BHARR, I, M58 DEHP
KO s 2 st & L ¢, DEHP & L AR o H kY4 XL o4
RN HRE SN TN D,

Zhang & (2009) X, PE E#EICETRTF 201 A2 HERDOEEIZL - T
AR EERE 88 L & % FRAE 113 fH D 2 BEIZ /01T, 2 — b PIEBI X IRAFFE &2 1T - 7=,
R OEEL L 72 iR, R, JRER O 7 2 Ve AT VIE 5 fE (7 X VR
—J /L (DEP) . DBP, DEHP, MBP, MEHP) OEE+*HIE L., 7 X/ T
AT NVIEDZTE LKA E & OBBRRTHR DN, RIRERE L P IREE S ORIZiE,
IFARHAR] . IEIR @ Body Mass Index (BMI) 39, M E 512 (Kessner index) .
EX I YT A FOBIL, SREHIAICE B EIT o T, T X IVEET
AT VEIL T0% LA EOAKRGE 25 E R ATRER LUV TR STz, ARk
1> DEHP 2 ISR ERE & HBEECHABEEITA D)o 7=, Lo, MEHP
IREDOHRIAE (25~T75% & A MMEOFIFH) 1L, FHAIM CTIE A 1.4 mg/L (1.2
~2.1 mg/L) . KR ERE 2.9 mg/L (1.8~3.5 mg/L) | fFH5 1 Clrdxt AL 1.1 mg/L

39 BMI= &< (kg)/& & (m)?
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(0.9~1.7 mg/L) | IR ERE 2.5 mg/L (1.6~3.4 mg/L) . f5 18 CTIIxIERE 2.9 mg/g
(1.8~4.4 mglg) . IKIAERE 5.5 mg/g (3.4~9.3 mgl/g) THYH . WTNDOAEKK
FHZBW T HIERAREHE CHBEHE LV ARICED > T2 (W T 1Ld p=0.000) , 7235,
R OV i Tix DBP IRE G IREEM CHEICE -7, £70. HAERD
HAERFEY A XD OAE T~ U EZ A5 & it o DEHP 2 135
RLCHEERAOHBENH Y | BE ML OMES O MEHP EEIZAEL S RE &
HERAOHBEND >12, FEAMHE 02T ¢ v 7 EUFET VI L DN O R
MEHP O A RGEIREDF 1 WA ALRE (B AR ISk 2 55 4 WAL #E DA IE (4
BREEER . 721X L) B OIKIERED OR (95%CI) 1%, Warmd <1 2.05 (1.17
~3.70) . MRfEH TIX 3.23 (1.31~5.94) TH Y, DBP [T DWW T Bar i <l
3.53 (1.54~6.15) . BRMEH TIX 4.68 (2.14~6.85) THo7=,

Wolff &5 (2008) 1%, IESHIC= 2 — 3 — 27 [ZEE L TV REE 404 4 D%
RiEaR— MIBWT, BlOFRERE L UTIERS S IR LIZRF O 7 %
VR AT VO 10 8 (MEHP, DEHP &4 V. IV, IX 2 &) O
FEZRE L, R L O AE RO F IR A XL OBEIZ OV T Lz, A
MBI DIE D, 7 X IVEEE ) T AT )VEsy & (250 Da<) Ui (High-MWP)
O4AEF (XHigh-MWP, DEHP 4% 4 4 &ie 6 #2) . XDEHP (MEHP,
RV, IV, IXDEF) . 7 X VEERE ) = A7 VIR & (<250 Da) 1R
(Low-MWP) & & (X Low-MWP, 4 ) (%t 28T L7012, & DREE,
NFE, MR, JRY Cr RE%E CTHE%., X Low-MWP OJR PRI, FIE
2N 2 High-MWP £V 5 %@ < HE R oA M QYRR O I A & 722 1E O FH B
Nd 7=, DEHP R DR f gk ¢k, MEHP L EEMMICH B 22 1EDOM
NI BT, FRLSMIHEEIZ 20 > 72 GRS >WTiX (3. (2) @b.
=) ) .

Suzuki & (2010) 1L, HARORBL L FrAER 149 M >N T, BEBlORF O~
ZNEET AT VARG 9 FE (MEHP, W IV, IX Z5&Te) OIRE & iR
KOEAROKRE, ., EEE OBEIZOWTHELZA, WIinba B2
WA N7z, 728, Suzuki HiE. ERFIE Cr JEEENZ/L L T2 A]
MRS LZENG, 99V TN ONWT Cr flilE & EEMEAZE L, WIh
DA ETHAER L DEHP IR EICREEN 72 W2 & 2R L TV 5,

Philippat & (2012) %, 7 7 > A TO B IR OINMEEF T B 2 5E 1] 6 FATF
FEITBUWTREF 287/ (JEMI 72 4, xtHR 215 44) I DOW T, 4k 6~30 D 7
A Vg 27 U 11 B8 (MEHP, DEHP G V. VI, IX 2 &%) DR
WELHEROKE, R, BEHEOBELH - A, BHEIZA LIRS
oo 728, AMEREIE & OREICES T AR HIT o T,

LD X9 2iEirh o DEHP 2§ & HEROHERY A XL OMIZIZTZNET
B 2N RN 7E STy,

REBlO DEHP %% & IR OFERREEMERVE L OBRIC OV T HFZERT
biTnd,

77



Main & (2006) 1%, 1997 2°5 2001 FFiZ Tl T o ~—2 « 74T R
DIEREHRETN & adh— FEICS M U7/ 130 # UER] 62 4. % 68 4)
IZ2oWT, B (HE# 1~3 22A) o 6 FEEO 7 Z g 27 VEAHY
(MEHP #&11p) EEL 3 HMBIROMAMERLE UV EDRECERBEOR
MEIZRHT D ok — FNIEGIR RIFGE 21T - 72, BERLT MEHP EE (hoff 11
ng/L. #iPH 1.56~1,410 pg/L) & 3 Al O MR/ E A REIEERBEOR
LR X e o7, B, FOMOMREHMIC OV TIE, MEP & U MBP 13814
Womd SHBG EE (¥ r=0.323, p=0.002 & X r=0.272, p=0.01) & .
MMP MEP ;. O'MBP 125 LH & 7 2 h 27 1 > Dk (r=0.21~0.323, p=0.002
~0.004) &, MINP i LH (r=0.243, p=0.019) & ZHNZNIEOMENRH Y |
MBP 3T A F AT v EAOHBERH ST, ZNHLDORENG, T oHH
ERERIZE P THTAT 4 v e IRORAE LRIV D07 X VT 2T
NEDHEMRFEIC L D2 REEZZ T0T W ATEREN R S L7,

—7J7. Lin & (2011) 1%, BEBICBW TR E IR 155 (BIR 814, &I
T44) EXRBIT, 7ENBT AT VY 7 (MMP, MEP, MBP, MBzP,
MEHP, &% VI, IX) ORBEOIEYRE 3 #o R iR EE & par i oM R L&
OB ZFAEL T\ 5, DEHP MW LTIk, RMIBIC L D28 EEZ1T 9
&L BBlORF O Cr ffilE L7- X DEHP (MEHP, fX#®% VI, IX &G BE
BRI OWEHET A h AT a v R ONERET A h AT a vl E2 DA
ORI, L, BIRICOWTIZEER 2o T- MG L TWD, 72
B, R MEHP 2 O Rl & T 95% & A /VfElE 19.1 pg/gCr (11.7 ng/mL)
J Y100 pg/gCr(34.6 ng/mL) Th - 7=,

b. 3T IREAR & U E

IR DR A R A B L U C.DEHP 2 & R & O BfRIC
DOWTIHRTEZMENTHON T WS, Adibi & (2009) & Wolff & (2008) %4+
IRHAM OER CBEENH 7= EME L TWAHN, 2 &, Meeker &
(2009b) X FPE L OESHE, Whyatt & (2009)  (F4EURHARI O EHE & OBFHE N &
ST HEL TS, BB OMREIRE % REBHRE S L CHVWZ Latini 5
(2003b) b AEARWIM] DG & OB EZ S L T\ bd, S HIZ, Toft 5 (2012)
I SARHR R O PR PR & e & O EZ#A LT\ 5,

Adibi 5 (2009) %, KREIZBW T, EFIZHNR L7Z 283 4 O & X512 =
m— NI EIT o T2, HEEDO Y] 12.2 BB RHZERE L 72k DEHP X #7R
JE LIRS\ T, Cr KO F OO K 284 5 & R MEHP BN
75% % A WV (8.2 ng/mL) DZMEIE 25% % A /W (1.1 ng/mL) OZPEIZ B~
TH¥¥ 2.3 H (95%CI: 1.4~3.3 H) fHRWIRNEN-T-, £/, MEHP kO
RE VI O JR F i FE O st RN/ OEE N L ¢, 7 U o 4 » X8 (OR

(95%CI) : 1.3 (1.0~1.6) K" 1.5 (1.1~1.9)) . 41 LUK D HED F » XHY
i (OR (95%CI) : 2.0 (1.1~3.5) KON 2.2 (1.3~4.0)) . BEDF v X

(OR (95%CI) : 0.5 (0.3~0.9) 21*0.4 (0.2~0.9)) AL,
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F£72. Meeker & (2009b) @ A 3 =215 HA 38— kNIER] > BHFZE
TIX, SHEOZHKER T OFEEL . 37T HARM Colh L7 RPERE (30 44) (X3
HE(8044) &bl 3 5 & AEHRES 3 HIICH R L 72 R DEHP G 4 & (MEHP,
R V. VI | IX) OREHRE (LWEXIZZ V7 F=UfiE%) BEho
b DODHEETIX ) o7z, MEHP (2B L CTiE, TlIRERE & OV RERE O %
IR PEEE (ugl/g Cr) 1X3ZNEFN 3.3 K47 THY, KBEOFRME 2 55
o Tk OR=3.2 (95%CI : 0.9~11.3) THIIERTICE LB E WE X7/
272,

Wolff & (2008) D KENZIIT A Tk, HIRE 3 $HCERE L 72 /RF MEHP
BE (bl 6.0 pg/L. #PH LOD Kiifi ~526 pg/L. p<0.05) KX
DEHP-MWP ¥/ (fhJeff  0.27 umol/L. #iPH 0.005~20 pumol/L. p<0.20)
ISR R E A ERBEEN LN TWD (HAEROHEY £ XL ORI
WTIE3. (2) @ a. 22H) |

Whyatt & (2009) OHEFIZLX, KE==2—3 =7 HIIZELT 7 U IR X
IR =h Rkt 331 4 axtg e Uiz adk— MEMTIL, KK F D%, iF
IRBHNCEER S NIRRT O EME L7z MEHP R (%M%Y 4.8 ng/mL,
95%CI:4.1~5.7 ng/mL) 1t BRAL O PN D & AEYRIF 25 1.1 B 86556 L (95%
Cl:0.2~1.8 H, p=0.01) . & EAZOMNSAIEE FAL (LOD. 25% % A /VHE.
T5% % A VAE, 95% % A VA : 1.2, 1.8, 12.8, 58.2ng/mL) (2t~ ¥ 5.0
H%HE L7z (95%CI : 2.1~8.0 H. p=0.001) .

728, M o DEHP XU MEHP JRE A4 RERE L LI b lE SN T
W5, Latini & (2003b) A % U7 OFHEIZBWT, Sr S BE o3
TIVD T7.4% (65/85 i) 75 DEHP (°F#) 1.19+SD 1.15 pg/mL., 95%CI :
0.93~1.44) XX MEHP (0.52+0.61 pg/mL. 95%CI: 0.39~0.66) 23 S i,
MEHP 23 S 72 @AW I A B X 0 fEIR I N 0o 72 (R H 3K
38.16+2.34 %} 39.35+1.35, p=0.033) , BT AT 1 v 7 [EUFZHT OFEF. T L
HIZMEHP 23 S v 2 & EfER B & oMICIEDMEBI A & - 72 (OR=1.50,
95%CI : 1.01~2.21) .

VL ED X DI R o0 DEHP Z8 5% & AR IR o & S 23 5 2255
BRERIIT BN RSN TV,

Eo. BBOREBSC L OBE A L HE ST WD, Adibi 5

(2010) ® RI =B RZKOT 7 ) HFRKEANLMEEZ %G (G 54 4) & Lo
BT, AR I O R o4 4 DEHP {#4% (MEHP, {{Hi%) VI, X DEHP

(MEHP, %#t# V., VI, IX D43 ) BERE VLY, gD PPAR). 5%
BRI KBS REEL T LR HCG ® mRNA LK< ([A#e%E -0.15~
-0.28, p=0.03) . W VI T T DEHP O 1 T ICRHT 555 4, 5 15y
MR CHB RO N A BRI, EF DITBRORA L IIRHEEIC S % 5 2 T
BTt A LG, Z 0%FICET 5 MEHP, {Uii# VI, SDEHP 0%
PR R PIREIE, 2 5.5 ng/mL, 16.5 ng/mL, 279.8 nmol/L T -7z,
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WPE L OREIZ OV TR D E STV b, Toft & (2012) X, 7~
~— 7 OPO COWFRZHBE T O vy IV ExG s Licars— ML=k
P 128 LT DWW T EBIEE & U CTHEIRATE O AR > MR 6 FE (MEHP,
Rt IX, VI 2&Te) ZHE L, FMEEORBEEIZOWTHE L, BEREED
TREEA R T HGC Wit CHERR L=, TOREE., & AR HE NS 10 HZICERE L
72RY MEHP #BE MRS, LWEMIE LZRTEE (ng/mL) OFHHE
(HEPH) 1%, JRPERE 48 4 T 23.4 (LOD Kiifi~84.0) ThH v, AVRHPER 804 D
16.2 (LOD Riiti~64.0) LW HEIZE->7= (p=0.01) ., FE#ii<° BMI % % J5%
L72R MEHP IRE O 1 =/ (KIRERE, LOD Kiif~9.9) &34 254 3
=R (EIEERE, 22.0~64.0) OWEED OR 1X 2.9 (95%CI: 1.1~7.6) T
o, FHIEEYI OWE (R HCG O EF L= 324) U 273 EL .,
OR (% 40.7 (95%CI : 4.5~369.5) Th o7=, F7=. EAKRD—HRELFTDO
WREFBEIX o7t HE L TWVWAD,

C.HERITEIRZ

T OMRITENE £ & OB#EIZ OV T, KE L OREEOFE N H®E ST
D IR T OREEOF &b~ DEHP 8% & 1 & b OMRRATEN R 12 & OB % 7R
2L CWAHEE D H D (Swan et al. 2010, Yolton et al. 2011, Engel et al. 2009,
Cho et al. 2010, Kim et al. 2009, Kim et al. 2011) ,

Swan 5 (2010) 1%, KE®D 3~6 DB 74 4 K O& I 71 4 &= DORH %
sl LRI W T, RBEBOERYT O R+ DEHP (SRR & | BEE A~
DEMERFREICEKESSEROBOFL LWIECORa TR T EOMOAE 2B
HAEHE Lo, R OFE R O SKEN T 208 LI BRGSO ofsR. 5B
HiZkBWT, FEloRTOREY VI, G IX, X2 DEHP(MEHP, U
Y VI, IX DEFH  (logio) OEMEBDOTH LWIEFEDR (BEHKE) O 2 3 71K
TEORICHEERBERNA LN, B 74 L OREIZE T 52K REM O R TR
£ (ng/mL) o dufE (M Z#a) 13, Y VI 2 9.0 (4.7~17.9) | UGH
P IX 7 9.8 (5.2~17.3) . MEHP 7% 2.9 (1.4~6.2) Th o7z, iz, DBP 1K
AL OFRIBRRBEES A b,

Whyatt & (2012) 1%, kE==2—3— 7 HIZEDRT 7Y AR T A=y
7 R DOWNEE 3 WO REBL, &5 319 4 2 X IChHim & a2k — NRAZITV . DEHP
R 4 # (MEHP. 103 V. VI, IX) & MBzP., 7 ¥ LVEgE® /A4 Y 7T )L
(MiBP) |, MBP ORHFRE L, AL TEHR 3D & X OFEMAEEN LD
MBEITENC DWW T ORE LA Lz, SRARNITA Y —H R ERE 1T
(Bayley Scales of Infant Development : BSID-II) ®f&fh¥iEfEE (Mental
Development Index : MDI) MK OVLERE)EFE 2 {E4E (Physical Development
Index : PDI) #HWTHREINTZ, ZOE%E, DBP X#% (MiBP. MBP) O
RPJREEICEI LT, PDI 2 =2 7 03B EAE (motor delay) . ZIZF17 % MDI
A 3T DA BRI PHEGE SNTEZ 0, BHERICABRRMEENRH D, LRIk
WTHEIR I SEERORENA LT, DEHP (REMIREICEE L TldZ o
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L) eBE A LN 572, 72, DEHP HW 4 FEORHEE (ng/mL) @
e ¥ (95%CI) KO, MEHP 2% 5.1 (4.3~6.0), LOD &ii#~613,
R IX 23 23.0 (20.1~26.3) &Y 1.1~1,750, {34 VI 28 19.2 (16.8~22.0)
KON 0.7~1,320, fR#% V 2% 40.2 (35.6~45.4) K1 38.0~1,840 Th -7z,

Yolton & (2011) (%, KEA A AT, B 350 ARG, REBLO
TR 16 L V26 WO R D 7 X VT A7 VK 6 O L 5 -ENO T &8 O
Neonatal Intensive Care Unit Network Neurobehavioral Scale (NINNS) @ &
TN K DMRATENOBIRZ R 72, FORER, 1R 26 BORFIEREIZHSNT
DOAHBHEATED S, DBP (% (MiBP, MBP) EE X OEE CIrEi 0%
ITHSEED M | HEICEEN & - 72, DEHP i (MEHP, G4 V., VI, IX)
LTI, BRIZBWTOR, BHESTORT (e - L s b Ee) HE L

BREOHBEZR L, 20L&, MEHP ORFIEE (ng/mL) X% 1)
4.2, 95%CI: 3.7~4.9 Th o7z,

Engel 5%, KkE==z—a— 7 MITELRTF255 L T 50H1M X 25k — M

(The Mount Sinai Children’s Environmental Health Study) (23T, R#l
DIFYRIFDIRF D7 Z)VEE T 2T VR O FEOIREE &+ &b OFFITENFE E~
DEBEIZONWT—EHDORELIT>TW\D, b HimOFAERIZ T 2EL T
FETIE, LRITBWT T X VEEE ) = 27 VG & (250 Da<) Ry

(High Molecular Weight : HMW) ® &Gt (DEHP fAE#% 4 & : MEHP, (U3
WV, VI, IX &t 5 FOEE) OIRE LA & Orientation (FAER) KO
Alertness (JEE ) oA a7 L OBICHEZRAOHMENRALNT-, £, BRI
X7 NV AT VEORE FA-& & IEHERES M L35 & o A 2
BB ELR TR ST RF = 2R LTz, 70 B AHERFOREE O JR 1 MEHP
= (ng/mL) O 9l (Mo ALEEFH) 13X 6.1 (2.7~14.5) Toh 7= (Engel et al.
2009), 7. FDH% 4~9 RITIRoT-F E b DITHE) & FATHRE & 2 T2 H A5 T,
7 Z Vg A7 VIR Sy & (<250 Da) fAE4Y (Low Molecular Weight : LMW)
4 FEDOEFE (2LMW) 23 EE) ORI SLTBC M & W o 2 TEITEC FE T RE DK
FTEBELTWAZ Nz (Engel et al. 2010), =52, T~9mFFICH
BAJEIZ B9 2 B (the Social Responsiveness Scale) 21T - 724 Tlx, X LMW
K OMEP ’tEEMEDO KR EZRT h—F VA7 LHEERBERA LN, 7B,
TAEREIZ L > TIBEEDO o726 O ((fEEHEREE) & & - 72 (Miodovnik et
al. 2011),

KimY & (2011) (X, #EO R 460 A XG0S, EIRE = O R O IR PR
EAfEEL Lz HAERO 7 X Vg 27 VMG (G IX. VI, MBP) ~
DEFEEE% 60 HIZBIT 5 BSID-II @ MDI & PDI & OB 2825 7=, Hi
& amR— MNAELZIT o7, KKK A2 i L EEUF 0TI K 2 M O R,
ZIRIZBWTIIARRBEER A LN oo Dlzkt L, BIRIZHBWTiX MDI &
FER O AR F D JR o O ARG VI L O IX IR EE & ORICH B R A DB A
b, & 512 PDI ARG VI L UMY IX.MBP & A E2RADHEEZR LT,
¥, B o DEHP R O IR TR E (ng/mL) OF i (W Argip) X, /R
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@ IX Tl 10.1 (4.3~21.4), @ VI TiL 7.9 (3.8~17.1) ThoT,

Flo, FELDRFT T XV AT VAR & OAFRRATEN RS 2 O BEE 23 5
HEINTWD, Cho 6 (2010) 1%, #EO/NFEAE 621 4 (CEXJ4FE 9.0+SDO0.7
. Z D9 B 302 4) A xtgr e Lo BRBrRORFIEIC 30 T REBL o EefE L (1Q)
K ONE DD ZZAGIR 1% % L= EREFSTIC L 0 1 &6 DR+ DEHP R
EIE (loge) LREFICETHIQ A7 LOMICADOHENALNTZZ & 2®E L
TW5, MHENA SN 7- DEHP f##1x. MEHP, @M% VI, MEHP & #9%
VI DA THY ., HREDIEE (ug/L) OKMEHME (FPRfE) X, MEHP
21.3 (24.7) . RE# VI N 18.0 (20.6) TH o7z,

Kim BN & (2009) 1. #Eo 8~11 i OmtF % 261 4 & %42, DEHP
R (MEHP K& O3ty VI) & DBP % (MBP) OJRFRE & ADHD JiE
EHEICB 32 227 (ADHD JREZS T 5 & 2 a7 238800) & o o B % 51
ROHFEBHITRAEZIT o 72, FREHR T2 5 &, WED R+ DEHP RE#WiE
BE L BT OB S LD ADHD SEEREICEI T 5 2 27 OMICA & 72 1FE OB N 7
Sz (Kim et al. 2009), 7272 L. #4540 CT0 D RHPREEE 1T 2502
D T <. B 2 XREY VI O 9fiix 23.4 ug/dL=234 pg/Llng/mL] T, #ilc
it ~_7z Cho & (2010) O#HE L7ciEE AFEO 10 580 £, KimY & (2011) @&
g5 [ AR O RE o P RfE O 30 fFIZUTV,

Lo X9l MifTEh i~ DEHP 28 0 W8I, BT 10 T <,
WL OORFIAE IR — MFEORERNS LRB I TWDHEN, ZOEMAKFIC
DWTIERFETH D,

ORRBERILEVIZHT ZEE

PR 2 ZFERE L LT, DEHP £ & PO FRREALVE S (FrX
v (Ty) . T, HRBRGEALEY (TSH) ) & OBEEICHOWTHIEN TN T
W5,

Meeker &%, RNEIEDEEWCTRIE DRt Z 22 LT2 B 478 41T HOWVW T, A
Ny MREOHEMIE L7 MEHP RE (%07 8.28 ng/mL, H 9l 7.95
ng/mL) ZHIE LTINS, I OB Ty ITH T B & OBR 2 i~
7o WE ORNCEBRAZERIIA LN R b DD, FH4HH/MNTT T b—L
72051 I & el L CL Tl 0.11 ng/dL (95%CI:-0.18~-0.03) D % .
Ts (% 0.05 ng/mL (95%CI: -0.10~0.01) DOV %/x L7, MEHP & T, OHE
B DOMENIAAER T2 Lok bR vl (Meeker et al. 2007)

Z D% . Meeker ©ix NHANES (2007~2008 4£) (2815 20 ml EDOREA
B41,346 44 KN 12~19 1% D B 4 329 4 DR K IR DT — X & Hu, 7 X v
fe = X T )VE O Bz & FURAR A LT v ORRICOW TR e 21T o 72, 7 4
VBT AT VENRGEY 78 (MEHP, {R## V. VI, IX 2 &1) ORPHRE,
FORBR AV o fiE hiRiE, EEA L2 (BMI, iEHhaF=%) 2o
CTEBFRONT 21T > 7, Z OfEFR AT R+ DEHP fR#@##% (Z© 5 H MEHP
R (ng/g Cr) X RAE 2.29, 95% % 1 /LA 21.3, #iPH LOD AKiii~890)
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I, BTy, WEHETy, BTk OFrrnr Y EoMicaERAaDMEN, TSH
EDMICAHEREOHBEANA SN, Ty & ORICHE bIRWV—8 L 72BN B 5
. DEHP OER{LHIE IR FE O T304 72 0 OAFIE % O RIRAR ST EHH 2 &
KA 2R Lz (I3 IX 12>\, p for trend<0.0001) . ZALIZxf L
T, 12~197% DRk DEHP ¥ (Z 5 H MEHP JRHPEE (ug/g Cr) 135
]33] 2.38, HHE 2.00) 1T, ¥ Ts & OMICAHBEREOHBERN AN, Zi
OOFERIX, 7HNVBT AT NVEOZFRBENFIRBARLVE OB EBHET 5 & L
2INETORELZZFFTHE LTS (Meeker and Ferguson2011)

Boas & (2010) 1., T ~—27 D 4~9 D1 EH 845 4 (B 503 4. &«
1342 4) O 12EHD 7 X N A7 G MEHP, @4 IX, VI, V%
“ie) ORPIRET —Z 2 v, FIRE#EE, IGF-1 KRR (K1 XD
) & ORI OV TRIB A 21T - 72, FARIREERE O FRIE & L CiliiE T ok
Ty, WEHE Ty ¥ Ts. HERE Tz O TSH AW 72, Cr ffilE% DR A
EE I DOMPFRNERE L OBEIZOWTIL, ZEERE RS TIL,
BLTERRSTBMRB AT, # Ty KOWEHE T4 2OV T, BIRITHBWT,
R IX (thefiE 52 pg/g Cr. #ilH 4.9~1,818 ng/g Cr) & EDOMBENRL BN
7o (ENE1 p=0.019, 0.027), 7. #& TslZ>W\WTix, ZHDO MEP & AE7%
BN 8 - 72 (p=0.026) 2%, EHE Ts lIc oW Tk, mtEoWFno#Ew & b A
BB 2o, TSHIZOWTiE, Lo MEHP (F9uE 6.7ug/g Cr, #i
0.0~186 pgl/lg Cr) EHAERIEOHENH 7= (p=0.038), Z Ofti, DEHP
Rt &1x. BIRD IGFE., BB bE=FEY A4 XOHEINCA B2 A DN A
S5 TWb (IGF . HIKHY A XizonTiE3. (2) @),

—J . Huang & (2007) 1%, B4R MD 7 X V> X7 VHEZRE & FIRIR AR
WEEOBEEZRE L TWD, RS WoORE N 76 L& x5 E LT,
ARy NRPO 7 Z A 27 R 5 8 (MBP, MBzP, MEP, MEHP,
MMP) & g HRRAVE Y (TSH, Ts, Ta EHE Ty OFREZJE LI
R, MBP ORFIREITIMIGEF Ty, FHE T IRE EAERADOHEBENH > 7225,
MEHP DR HiEE (FhyfE 60.8 ug/g Cr. #il 12.2~1251.0 pg/g Cr) 1T\ ¢
NOHRIBR T RE L SBEERL SRR T2,

PLED X 912, DEHP & & HURIE A LVE O M P HEE & O oA 0BT,
TERFIEARFETIES 22, —# (Huanget al. 2007) Z &< EEOEHEMEDE
WIdE UhRD AN E D) TEMOH ORI HELINTWVD,

CREERBRUERBICXT I2HE

R A BB L LCHY., DEHP 0 &% & BMI RJEH A =L LT
ARG oA v AU HRBINE, BRI & OBIE & N IR A KOV TRRZEDN M T
TV,

Stahlhut & (2007) %, NHANES @ 1999~2002 £k A\ B 1,451 4D
F—2 &2V, 6 fHD T X Vg 27 VY (MEHP, U VI, IX 24
te) ORHPIEELIEH LA AU ARGUEO BRI DWW TRABII R 217 > 7=,
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A 2 ARBMEOFREE L LC. Homeostatic model assessment (HOMA) 4073
b, 2FEmEICk1T 2% DEHP (Y 4 O R PIEE (ug/lg Cr) O
E+SE (Ffi) 1. MEHP 28 11+1.3 (3.8). U4 IX 28 65.8+7.9 (19.6) .
REY VI 23 38.7£4.5 (13.2) Tholz, . OOEEIFET LBFEITICHWV S
TRV, BEE A 2D UB/PEOZNEhCHR LT, Hiin, AfE, #E#&E, Cr
72 I KA KEIN T 2R LA . DEHP G ik, fAE VIL G IX
DIRPIRENEH L FEICIEOFHBENS > 7205 A 2V U HBLME & o R o B
ITHE CIER -7, DEHP s ziE, MEP, MBzP 2 fgEHH, 4> &Y
VBTN E B A ERIEOME AR LT,

Hatch & (2008) i%. 1999~2002 £ NHANES OF —# 776, 6~80 %D
KE DB 4,369 42815 7 X IVEET AT VR 6 fE (MEHP, {4 VI,
IX Z5Te) ORPIEE L BMI (kg/m2) KOWEH (cm) OBEIFRIZ OV TR
HEEIToT2, RMBREEER - R Z LI\ T3V — (BENZEI 6~
11 7%, 12~19 . 20~59 ;%. 60~80 EJZ) (23T 7e BT, Flim, Cr, ANFE, fh
SRRFRIMAL, — BAFEERE & EE . B ST L D AR IR 1 A2 R L7 A
IR T, £ DRER. W%iﬁ%fxﬁﬁgﬁm@f%&i 20~59 D HH: (895
4) IZBWTHER S, W VI, IX, MEP, MBP, MBzP O R {1 N &
BMI 5 % OWEFEEN & ORNCRIEN 2 57223, MBzP DAt i I b AR
TlE7emolz, ZOHT IV —IZBITHRF MEHP #EE (ug/gCr) O & - %) +
SD % 4.0+2.9 ug/gCr TH - 7=, MEIZB W TIE EBEFEM D 12~19 D & 2 (682
£) IZBWT, MEP ORE EH & L H12 BMI XOEBPAEREICENL TR,
F72. 20~B9 DM (761 4) IZBWTH, AETIERWE O D[RO R A
H BTz, —JF, MEHP & BMI OiZiE, 12~19 D& (R MEHP £
(ug/gCr) = 2(m -1 3.8+SD 2.9, FiH&% OV 43 L Z & @ BMI=25.4,23.8,23.4,
22.9, p for trend=0.02) K O* 20~59 i DO &Mt (JRH MEHP 2% (ug/gCr) =
+2.9, B OIS L o BMI=29.9, 29.9, 27.9, 27.6. p for trend :0.02)
ICBWTARDOHBENRA LN, 2B, 6~11 %D+ £ 6 (R MEHP #2 % (ug/gCr)
=5.412.8) IZBWTIE, FFICBEHEN A LR > T21E0, 60~80 DT AV
—TIZULIZLITEOMHEEN A B LT,

Teitelbaum & (2012) 73, DEHP X 4 2 &t 9D 7 ¥ VR X T )L
ﬁiﬁﬂ@@)?‘xtlﬂ?&%f“& BMI Kk OMEHEDOREEZH L7720, KE==ax—3—71fi

WCEDE ARy I R OT 7Y RO 6~8 D+ EH 5 387 4 & kI HiIH
Xak— MNAEZITo 70, REIOHN—FHZOFEY A XL g U5 R., iR
HOFEHICBWT, MEP X! Low-MWP (MEP, MiBP. MBP ®&:F) D%
HIREN EH3 5 & BMI L OMERHAAEIZHEM L7223, DEHP {EWIZ ST
LD XD BRI o T,

—7J7. Boas B (2010) (X, T ~—27 D 4~9E% D1 EH 8454 D 12 FEEHD

40 HOMA= [fasting insulin (pU/mL) X fasting glucose (mmol/L)] /22.5
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7 HZ N AT AREY MEHP, (G IX, VI, V 258T) ORPREET —
2z, FRIRERE. IGF K OBE (BT A X0 & OBHEIZ DU TR
Wi A& 21T - 7=, Cr i IEZ DR TR E L O L EERFERIFESITICL D &
fmigE+ IGFEE D 5 5 IGF-1 & B I1Eo DEHP 4# (MEHP. {#4 IX, VI,

V O, KOs o4E  SDEHP) S AOMENRH -7= (p=0.001~
0.023) 1Z7>, DINP OfbR#W & L EAOHBENRD - T-, T7=. FEY A X2
LTiZ, H#E SD =7 (HSDS) 4H EDOHIIZEET 5 f5FE A HSDSchildhood

(1.5 & f & A RIFAAERFD HSDS @ 7) & OMICEEN AR LI, Bih bt
HrizkB\w<, MEHP, % IX, VI, V X O'XDEHP OJRHIRE L OMICHE
RADOHENRH Y . Bichlofgsr ik, BIRICRHEY VI, V XX DEHP &
Z A VI K O'EDEHP & OMICAELRADOHEBEN®H > 7= (p=0.003~
0.050), 723, MEHP DR T (ug/g Cr) Ol (S, #PE) 1358
N 6.8 (6.9, 0.0~210), MM 6.7 (7.2, 0.0~186) TH-7-, Boas B,
PR A = A NIAATHDL OO, KR THONIZRP DO T Z VT AT
NG & BRI EBE ORI ORMERN G, 7 X N AT )V ERFEIZ L - T
T ELORBFITEEEN R SAREENRBEIND EHRE LTS (FIIRRELE
vEDEEIZS. (2) ®EBM),

Hong & (2009) (%, sgEEH IS ET A 960 44 & %512, 7 X IV AT
JVRE 3 (Ui VI, IX, MBP) % &tekkx (bW S DR FIRE L A
AU AR & OBEIZ O W TR 21T - 72, R IX OJRPIEED
90% # A /W (59.5 ng/mL) Z5 HIZ LT BT 5 & 22 I8 R IfBEfE 1% 8 2%
TRt (102.3 mg/dL) O FIMERFERE (93.5 mg/dL) LWL THEICE - T-

(p=0.018), 7o¥. &K FOFEE, Y VI, IX, MBP Wb ~ve
T NAT e R (MDA) ORFIEEZEEL L72BBLA ML A EORICAE 72BHE
N-oTo, 7. JRY MDA B & 2GRN ES HOMA 72 XD A > R UK
PR & OMICA B2 EOFEEN A LT,

Svensson & (2011) (%, AF T adpk NL&tE 221 4 &= XHRIC, JRPICEIT 5
DEHP X 4 FikE % 210 O FiJH 7 X VB A 7 VBRI O Y2 L 3t 5EH &
DHEIZ L DHERIBEOFEORRICOWCHEWIRE 21T 72, T O, 55k
KNS AT 2L, AETIEROL OO VI & IX & BERE & OIEDO M
T,

Ll X oz, EESNTWAHIEM<° BMI & DEHP %% & O O REE D J5 1h]
E—EMURRL, EERLEBGFETDLEDOTBERND S,

@7 LILX—MHEKEICHT IE
INBORGEE . BR FEREOT LLVX—JERENTZAEZZ Ftho DEHP & ®
BE N ST\ b,

N ROFAEN S RERDO PR 22L&, BEROS ROREUERZE TR L I2HEE,
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Bornehag & (2004) (X, AU =—F IBIT D b — s NIEBIX FRAFZEICE
WTC, TUAX—EROH D 3~8 D+ EH (EFIRE) 198 4 L xf B 202 4
IR, FELOBEENPOBRLENTVAX A NOT7 XNV ATV 6 &

(DEHP % & tr) ORELO#EEZHE L7, TOEE, DEHP O/ A X Z |k
HREEIZ DWW TR, SEBIRE & IRBEO P IEICH B 2T R o7z, L L, SEH]
MEAEMOZWIC L A7EHE (WE (asthma) . 8%, RER) BICHTT 5 L.
DEHP (305 B & OFICEAE N v, ~NT AX A2 FHRE (mg/g Dust) O %/df
) (95%CI) 1E, WmBEAE (106 4) <TiX 0.996 (0.807~1.156) TH Y . *IH
BED 0.741 (0.643~0.855) 2L TEMN -7 (p=0.022) ., F£7=., DEHP B
DOE 1 WA ALERC 3T 25 WA EEO K E D OR ICHERKISBR N A b (58
4 53t D OR=2.93 (95%CI :1.36~6.34, p=0.009) ., & Tirbn /= E=EEE
DFETIZ. T E b DOEEDN PVC KM DA F NSO R %3 % JEH] (case
status) O U A7 BN L., ORIE 1.56 (95%CI:1.05~2.41) ThHo7=, I Dk
i, ENRECEFKRE SN %N T, DEHP 2ZFI/NEO 7 LV —5EIR
ERET D L ERTERELTWND,

Kolarik & (2008) X, 7 A U TIZBWT, #@%E 12 »AHICT LV F—JELR

(Mg, Em, KER) OH o7z 2~THO T EH 102 4 (EGIEE) EER D72
Mol=FEH 82 4 (HREE) ZxHE LT, FTELOEENOHRIMLIE AT A
Z2ANROT7 HZ T 2T VEEE (DEHP & 6 fi) & OREEA2HHA L=,
ZORER, N AL A o> DEHP 8 b Sl EGI#E (1.24 mg/g Dust) 73%f
MEEE (0.86 mg/g Dust) LV @Eho7- (p=0.035) . F£7=. &F 1 WUSAHEIZR T
%5 4 WL EEDRER] (case status) K UWHEIE D OR (95%CI) X, £ <41 2.9

(1.1~7.5) KO 3.7 (1.4~9.9) ThHhv, HENKIGEBER AL (p for
trend=0.058 & 11 0.023) . Kolarik S, TN HDFERNL, 7T H U T O ANE
HIDOFEBITBNT AT ZZ A i DEHP 2 & g & OIS BEE N RIR S
nnHELTWnD,

72, Jaakkola & Knight (2008) 723iAA7z A %7 7 U A Tlid, DEHP X
BBP ZA[¥iAI L 25 Z L AL TWD PVC -OKM /2 L2 BNERFEORE L
L., ZINHDOHFEICLY FELDOMESLT LAV —0 U 27 NS5 Z L H7R
EhTWs (FEEDFEET /L, IHEOR=1.55. 95%CI : 1.18~2.05, *I&FH4 4
#il, 7 LL¥—0R=1.32. 95%CI : 1.09~1.60, XIZiH4 3%l .

Hsu 5 (2012) 1%, BEIEL 3~9IEOTEH 101 L ERGIZ, "NT AL A
F1oo DEHP &t 7 Z Vg 27 )VE CBILGY) b FOIREI NI ZEN S D
Rt 7 (MEHP, i VI, IX #5Te) ORPEEL, NEOERER, 7
LA —MEERNOMEE & OBBRICOWTIHE Lz, N7 AX X o DEHP
BREET LV —EREORNICIZIBEEN A N2> T2, JRP MEHP 2EO
10 pg/g Cr AN 57 L X —MEE KO OR 1% 1.47(95%CI:1.09~1.99)
Tholo, FERIC, BENME~ORE D, FFICFERIERIZH L TRERY X7
KFTCTholmtHELTWVD,
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®F D fih

Roth & (1988) 12k %, DEHP # &t PVC F =2 —7Z H\W\- N T 2
TAEMER LI REOF AN 3 4 D BE & R MiEEZRIEL, 9Hb 14
AR 2 THT Lz & OFEFRE N H 5, DEHP O A #FE &1 1~4,200 ug/
BFEHEE S, JRPIC DEHP R S v7= 2 &L e L2 IR o kiR 2> > DEHP
DI ENTZZ E 5 FHE 51X DEHP 2853 2 OJRIK Th 5 [ HeEtE 2 fa il
LTW5b,

F72. PVC BLE 2 W 7okl L D AL~ DIFgZ R HE S Tunb, PVC
EHWTEIZE A EDRTR Y AT JMIITAEFIE LC DEHP g Enb 2 &%
FE LT, FAYo/nNERClREEZEem b v U —iR Z it S -3LIE O fEH 5
SHD®% A Z ar— MNRENMTOIT, TOREE, Bt 5 5lid PVC BlE %
FAVVZ 30 4TI 50% 1A H =23, 2001 412 PVC & £ 72 WELE ~UI D & 2
72D 46 4 TliX 13% I F LTz (p=0.0004) . BElFoHTic L 5 & PVC B
BOERIZ L DI D oD OR I1X 5.6 (95%CI1:1.253~25.32) TH - 7=, 728,
JEY 5 > WX RS PERIE FARALE & HBIE L T\, FF Ok RANS
ZLWEODEHPEANHME SN TWD Z LIz b fikiu TV % (von Rettberg et al.
2009) .

(3) £t

in vitrolZBIFHHA L LT, Mobiior MMRIEREEFEEZ AW aaE SR
BV T, 104 mol/L ® MEHP 4% F D53 THh Ax3—1 3 5o A5 % o
N (p<0.05) 2RO AL, AFERIIOMILO T AR F— T AR LT Z & B
S T35 (Lambrot et al. 2009) .

Flo. RARBICHW O N D REINOEEERIE 15 iR LA el H ORSER K 9
{K7>5 DEHP X O MEHP A% 124 10 ng/mL Kiifi~114 ng/mL & O* 2.0 ng/mL
AR ~263 ng/mL R H S 7z, BRI s e MLET V7 2 2 AT miER
6 AN D X v S (%P DEHP 10 ng/mL AR ~982 ng/mL. MEHP 47.0
~1,840 ng/mL) THRHIN/ZZ &b HEE) O O HITIEREY bRk & H#HE
22X 7= (Takatori et al. 2012),

(4) BEREITEITHRPREMEEN SO DEHP EREHE

JkF o> DEHP (IR # Bifiain & LT, SRR & o#EZHA L7
EERENSE TN TWD, £7=, IV. 2. ([Zit#T 2 X Hic, RPcHEm s
% DEHP EWRENL —HENRE~OBEXNDIEEINTND (HECHE
FHEOFEMZIIV. 2. (1) 228), 2T, FolBEIC K 2 ER TREENHER S
NTVWHZY RRA Y P TH-T, B MTBOWTHLHEH B LEERENE LN T
W5 AGD %#i (Swan et al. 2008, Suzuki et al. 2011, Huang et al. 2009) .
HRE DAL (Pan et al. 2006, Meeker et al. 2009a, Joénsson et al. 2005,
Mendiola et al. 2011) (2R3 o2& Z %5 & LT, RHPMRBHDIEED) S DEHP ©
BEREORREEZIT- T2,
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RENY > TUIRTRFE LTMEHP ICEB L, IV. 2. (2) 2B 5—
HIEREOHE & Mk, #1550 [1] (David 2000, Koch et al. 2003a) (2 Fur
L TINETITHE SN TWAME (Koch et al. 2003a., 2004, 2005, Anderson et
al. 2011) # & THW, MWd /" MWm & LT 1.404 2 Of Harper & (1977) @ CE

(B : 23 mg/kg KE/H) % 7= (Koch et al. 2003a, Kohn et al. 2000),

B, EFREEICITRPAEYIEES Cr fiEEE LTEL WAL, £
ITHRENEDOD 2B RN oToT=d, TNENDOHEICH T CHEEZITo 72, BiR
FIZIE Cr fEZIT> TV A HEIERX [1] 2Z2oFF@EA L. Cr #MilEEZ{TH- Tk
WEAIZ. R[] 2T L7z —BRELOMEEZ AW -R2Ic o E Lz, ok,
HEMEMEA LT, FOMEEHEICHW-, Z0s, —HREE LTI, B
1.5L, ZcE1.2L E{RE L (B 2003), fAE & L CTiX, KEDKA LM 74.7 kg,
AT 88.3 kg (¥, CDC 2008) KUNHAAN - HIE NEIFIC 55.5 kg (L 10
~14 FERFERNE, M FHERE, EAE5EHE 2005) MW,

b O R FAE IR E & AR O AGD il DWW Tl Swan (2008) . Suzuki
5> (2011), Huang & (2009) O#iEZxt% L Lz, 2?9 5 Swan (2008) K
Suzuki © (2011) Tix., FEHORE T MEHP 5 & HA B IR0 AGD Efalc A &2
B A BTV D,

KEOHRETIT R MEHP IRE D 25% % A VinD 5% X A VO EFHIZxT 5
AGD OHEEZALHIL-4.4% T, T DIINFER TR EO L SN T-EIA K OREZEE DO
HAEE OBEE A -T2, AGD OE 12XV Efr 25% % A /L@ Longer AGD £,
] Intermediate AGD #£. T/ 25% % A /L ® Shorter AGD 2751 =356 O R
BLOKF MEHP BEOHF RAE (ng/mL) 1EZ£NEH, 2.3, 29 LN 6.2 ThHhoTz

(Swan et al. 2005, Swan 2008), ZiL 5 OfEN S DEHP & (ng/kg (K=H/H)
FRETHE. FREN0.7~2.2, 0.9~2.7 KN 1.9~5.8 LitH SN 5,

AAROEE TIL, R ORY MEHP RO & B4R O AGD &l A
BRMEENA L., R MEHP #E (ng/mL) %, 25% % A JUfE T 2.92, i fil
T 4.68 KON 75% X A VT 8.03 TH-7- (Suzuki et al. 2011) ., ZiLH DfED
5 DEHP #Hi& (ug/kg AH/H) 2B T 5L, ZhEh 1.2~3.7, 1.9~5.9 &
W3.83~10 L 72 o7,

—J. BEORETIE, HAERD AGD & fE O KT MEHP ) (2B X4 5
NRpo=nn, ZOBOBIROREEO KRS MEHP % (ng/mL) 1% 10% % 1 VA
T 11.8, FRAE T 24.6 TN 90% ¥ A JVE T 68.6 TH-7- (Huang et al. 2009),
b OfEN S DEHP #HE (ng/kg Af#/H) 2 E 35 & 4.9~15, 10~31 &
WN29~87 L 7o 7=,

21V, 2. (1) o [1] (David 2000. Koch et al. 2003a) #IIT
UE (pg/L) X1 HRE (L) MWq
Fue X{K&E (kg) MW

Intake (pg/kg IK&E/H) =
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B, AREETIEL, FAKF o MEHP JRE &R0 AGD ICTEDOFEBENA 51T
VW% (Huang et al. 2009)

A N B PED R B & MR L' v DI oW T Pan 6 (2006) . Meeker
5 (2009a). Jonsson » (2005) . Mendiola » (2011) DAL ZE 5 & Lz,

HENZ T D EERE OMAE Tld, HREFHIISIEE & R MEHP R0
i < AT 565.7 %F 5.7 png/gCr) | MIEERET A R A7 a VREN K- 7 (8.4
%t 9.7 ng/dL) (Pan et al. 2006) , Z OFFD R MEHP #&E 55 DEHP &

(ug/kg IRE/H) ZRRE T2 L RESGERETlX 250~761, *FRRECIX 2.5~7.7 &
w5,

F7-. KEO SO ERE THHERALELOBRED LN TEY . REAERE

Z2 LB W TR MEHP BE D 25%% ANV T5% A A EFITHTL
T, MHTFANATE RN E2 BEIZZENRLZIL 3.7% KT 6.8% DD 23 mEnT-
(Meeker et al. 2009a) , ZOWFD R MEHP #2755 DEHP £ H & (ug/kg AR/
H) Z#RE T2 & 25%Z A/ (3.18 ng/mL) T 1.0~3.2 KN 75%%A /Ll (20.7
ng/mL) T 6.8~21 L7257,

9 — OO KEDORETIT., EELMED B A— N F—I2FB T, MEHP R
TBIE D 25~T5% % A L O x LTI FALIZ 8% D4, SHBG 12 10% D HY
MBRHEENTEY, ZoOBoRY MEHP #E (ng/mL) 1% 5% % A /U{E T 0.85.
B C 3.2 TN 95% & A /VET 33.6 TH -7~ (Mendiola et al. 2011) , ZiL5H
OfEH 5 DEHP & (ng/kg (A&E/H) Z2RE T 5 &2 Eh 0.3~0.8, 1.1~3.2
MN11~33 LR STz,

— AT 2—FT D 18~21 D BMEOFHAE TIL, JRP MEHP )£ 5 LOD (15
ng/mL) K O#E L 6.22 nmol/mmol Cr UL EDFED ] THEAR LT ST 502 B
HIX A 70 o 7= (Jonsson et al. 2005) . Z DR H MEHP 2/ 6.22 nmol/mmol
Cr /»5 15.3 pg/lg Cr % %43, DEHP Bl &4 R HE 5 & 6.8~21 pg/kg {K&E/H
Lot

VL EORERERZFRK I - 51277,

43 [ OB E AL T nmol/mmol Cr TH 2 2B AFEMFFES B W T R (MEHP/Cr(=113.1))
%% 2.46 & LT pglg Cr BALIZHERE LT-,
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=R -5 BEEHMEIZHITHRE MEHP ZEH 5D DEHP EEREHRE

L . R MEHP 2 )% . DEHP #HH &
: M, o7 i MEHP )& .
XBIRH BN & AT R L (uglkg RTE/A) ik
B REBLOMIRSE "o AR v MR | i (ng/mL) | Intermediate AGD £ (51 4) 2.9 0.9~9.7 2005
2 FHRIE | Shorter AGD Bt (29 4) 6.2 1.9~5.8 Swan 2008
7R - ; X X
L ﬁ@ﬁiﬁ}g 9~40 HDO AR v I %ﬂﬁﬁ (ng/mL) [:F]gi[_fﬁ 4.68 1.9~5.9 al. 2011
+ | R 75% % A /A 8.03 3.3~10
f ﬁf‘%@% (%I/%) 33 %ﬂo Hji%"ﬁ'@ AGD *@Eiﬁ L/ 10%&4)/]/1@ 118 49,\,15 Huang et
5 L 90% % A A 68.6 29~87
BEORT (&IR) 3141 (/K MEHP 55 fHIEZ L 10% % A JVIH 11.9 4.9~15
REBLOWTIRE — O AR » FR e AL IRD (ng/mL) i 26. 3 11~33
AGD Fiifi 23 HHBE) 90% & A /LA 120. 3 50~152
K| FEOBMESEE  PVC #oo | MEEHT A b Cr #i1E . ‘ Pan et al.
A| =V BET Y, GREER) L | AT EC OB | (uggCr | AT (634) 5.7 2.5~T.7 ' 2006
B | S GHRED) . Ay MR sy | AR (T440) 565.7 250~761
M o oo - -
L KEDOAREMKZZBZ LB | T AMATr | WEMIE | 9504 1 14 3.18 1.0~3.2 Meeker et
P N— b =425, ARy MRV E2IREORED | (ng/mL) | 7505 ¢ i 20.7 6.8~21 al. 2009a
ﬂ‘ }K@ﬁfﬁ)ﬁﬁ‘l‘i@%'l\i/\o‘— ]\ ﬂ‘ [ﬁlEP FAI @Z/)\jf %@IE@ l/ 5%5/]»/1/fﬁ 085 03~08 Mendiola
V| —425 4, AR v MR N SHBG #4n (ng/mL) | s 39 1.1~3.9 et al. 2011
* 95% 4 A LA 33.6 11~33
Ve
AT = —T D 18~21 KD HME | A LT E Cr i 1E <LOD(15 ng/mL) (63%) <LOD _ Jonsson et
234 41, ARy MR BRZbe L | (ug/gCr)” | 692 nmol/immolCr= (18%) | 15.3°< 6.8~21= | al. 2005

*JF g O YR HAL )L nmol/mmol Cr Th 5723, REMFAER TV TH & (MEHP/Cr (=113.1)) %% 2.46 & L C pg/g Cr BALICHRE L 7=,
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V. EFCXTE2RBEEDHTE

TENVBEY T AT VO MIT D REEORIEICIE, REREADO 2T L
ROVTE D OHEFHE . £ T AT VAR EOREH O R R P D O BUEHER
D_ODT Ta—FR—RIZHHLERLTWD

1. REBEEAMNCDORE

— I, REMIT—BERICEHEIT 57 DEHP Z&ZIRTH O, RN (B
I, 3, AL ) CEEL VO EERALND (SCENIHR 2008), EfhD
DEHP /54134 OIE 0, BRSO T., K, @\, 05 & ORI OBRIC b4
LobEHfEESNTVNG, &5 \EM%&IEHPﬁ%ﬁiéﬁwh\ﬂﬁxﬁ
A b, HEFHRHLNERLE TS D,

(1) ER
DR - EHZER

1999 FiZaEO THEME (6 #HR) O—KEHEFAFHEIN TR, £TOH
STCTRAHIZ DEHP 23 H & v, 8 0.023 pg/m3, H 9 0.025 pg/m3 (% PH
0.008~0.031pug/m3) ThH o7, 2B, K&K T 2 HRNFHIIAHATH D (B
BZJT 2000),

F7-. B|HAZEKICET D HEE O 2000 EE O TIX., FEA T 4 AL
DT X B UIIEFRER 72 EOF A O 2R, BEH (2000 4F 7~9 A) K&
O] (2000 4 12 H~2001 4 3 H) 1045 17 #i5, 7 34 HRICB W THIE S
7=, DEHP 32 TOMEIZE TR S 4L, BE (ug/m3) OHdfE (FipH)
X, EHITIiX 0.068 (0.0318~0.547)\ AHCIX 0.0339 (0.0153~0.112) TH
S>7- (FRES 2002), & 512 2001 4 8~9 HIZAED 95 #Ic >\ TiThiv-
HETIE. FROFND2EL B O DEHP Ok &I 0.040~0.51 pg/m3 T
bolo (BREEAE 2002),

QERNZE

%VV“F@ DEHP BEIX, ENOT T AF v 7 ®ENOIRAIHERT H 2 &
XV EWATREME R S D = ERfEfi s T\ b, (ATSDR 2002),

HRAL D 2000 FEOFRAE TIL, BEH (2000 4F 7~9 H) XIF4H (2000 F
12 H~2001 43 H) 12, FF (£ 22~21 F) KOA 7 4 AR E (%
13~14 ) OENZEX % 24 KFEERE - JE L7z, DEHP 134 TOHIE T
34, DEHP JRE (ug/m3) OHFRAE (FFH) X, FEEICHOWTIEEHT 0.495
(0.0755~2.37). & HT 0.158 (0.0149~0.592). #+ 7 4 AEJLICHOWVWTITE
#T 0.401 (0.0108~0.829). & H#I<T 0.257 (0.326~1.28) T&H 7=, DEHP
EETOWTROAIICHANEMPAAEICE N>, £7o, BB TIE, O
THHAE LI PRI, BENERO T HNAEEIC DEHP EBEN G- T-,
72720 1EVE 2 T CHIE L72AEBICIE, R T 20 (EREE DO ZENZE O HAL T
% (FES 2002), FRHOFFEHOBNOMAETIX, FH (2000 4 4~5 H)
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(2 6 A, K (2000 45 11~12 A) (2 21 o FEEDZELR % 3 BREICHT=Y
B L 7=, DEHP O HEE (ug/m3) 3% 0.32 £SD0.60, HJfE 0.11 (&
<0.001~3.13) T ->7= (Otake et al. 2004), F£7=. &E®D 95 IO\ T
2001 - 8~9 HITiThb N ETIT. A F DJEHM . BEDZEXK NS DEHP 25 0.023
~3.4 pg/m3 OFPH TR S (BREEA 2002), 2006 4 10 H~2007 41 H D
FLIEHIC BT 28 Tlid, BNZEA (n=40) 75 P RfE~H KfE T 0.147~1.66
ug/m3 O DEHP 23 ST\ 5 (&% 5 2008), filifThil7z 2009 4 (FEHi
REH) OBFHEITR O — X FEE 24 HEOFRE Tl BEL OEM 48 BEOENELX &
8 KEEEL L7z, DEHP OMHEE (ug/m3) (XM 0.16, HAMIT 1.05
ThY, HFHMEFEOLEMED 95% % A /VEIL 0.6 ThH-o7-, 72k, DEHP iz
lo EBRLFIRERER 7 4 V&2 —ICHitE Sz E A ST 5 (flEF 2010),
RITDOT — X TIIEMEETE A2 Hb0ONRE o723, D L EHUA T
1. ERNZE5 O DEHP )13, 2000~2001 FEI2B1T 2 AR E & Bl O AR
RIZSIFZ EEMIFT A DI,

(2) 8rRFK

2 IV-1 (12 DEHP O/KEKEE=4% U > 7R (HAKEHS 2011) 2077,
2E O 1,957 O/ KERAPFEERNSR L S, E&FRE L7z 0.010mg/L %
ZTRRRIX 4 RIRO AT, KENKREEREZEM (0.1mg/L) #2726 D170
STz, JRAKTH->TH 1,635 OFHEXLH ., E& FREHEEIT 2 AT, FHHE
BEEIETE S TS, ZoZ b, TPEOERIEMH L TWDHKIEKF
DEHP 3B HTe42 0.010mg/L K & &2 655,

RIV-1 FR21FE (2009 £E) Keffa KEIWER R=fE  (mg/L)
at X5

~0.010 | ~0.020 | ~0.030 | ~0.040 | 0.041~

JFK ES 1,535 1,533 1 0 1 0

K 450 449 0 0 1 0

& i 159 159 0 0 0 0

1Tk 767 766 0 0 0 0

Z O 159 158 1 0 0 0

Hokr | Ak 1,957 1,953 4 0 0 0

K 458 458 0 0 0 0

NN 142 141 1 0 0 0

1K 945 942 3 0 0 0

Z O 405 405 0 0 0 0

* KRR KSR
(BARKEHRE 2011 DEXRZMI L THERD
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(3) NIRHFR
KRENCBITA2NTUAX A NOREDOHEEL LT, UTOXIRBEND D,
Kim & (2010) ([CX2H&TIE, FIEHEZERREICER LT AT L2 #l
RNV A—IZHEEFE L) DA E AN A X A N2 BB L=, 3RELL 7= 9
H, 55V THE I 63 um LLFDOX A @ DEHP #4347 L7=, 2008 4%
10 H~2009 £ 1 HOBRSCHMEOREE 6 FnbiG73 HyDX A~ 9 &
K75 1% DEHP 78 0.49~1.60 pg/mgDust D& THH SN T\ 5, & 5 I(THE
5 (2010) (2 X 2#ATIX, 2009 AR HIE CEBIRO —HERE 24
N OV TIHEN TN, 1 BOONTAZ A ML Sz DEHP B
(ug/mgDust) X8 1.4, HRAfE 0.86 (Hilf 0.13~5.3) Th o7z (#8F 2010),
Z O 21 HEEDO AN A Z A kx5 DEHP (ug/mgDust) 734 1.6, 1 fE
0.81 (#iPH 0.14~8.4) M &+, 8T DEHP ® 0.20~6.0%!Z % 7-% MEHP
MBI TS (F8F 2010), 72, @D (2008) &L DFLERT O —BETE
(n=41) O CTiZ DEHP 7 0.22~10.2 pg/mgDust O#iPH CTHRE I TV 5,

(4) &Y
OB ZF M SO DEHP D H EEE

A5 50 DEHP O HERICE L CTid, BT aqh, aitad, 1Lk
HERIZONWTORENRE SN T NS,

AhE (2001) 1, ZAER R, KRB, FER, BEBRAO/NEE T, 2000
11 H~2001 4 2 HIZHEA LR &S 171 BIRIZ DWW T, 3 oI L v
7L C DEHP %= &1e 6 O RBAIO —F o EiT-oTnb, TOMRREER
IV-2 1277,

DEHP S LL#kry @ W E THRil S0k L hr &S (ND~1,050 pg/kg) .
7V —=AXRI7A8M (240~1,070 pgrkg) /3% — (1,020~2,830 pg/kg) . fi
i (ND~1,750 pg/kg) Tholo, B, VIV MEMN, 7V —XRFI7 A4 BMIZ
DNTIE PVC oOBERIEIC K D EBLI TS (UM 2001), £7=, DEHP
EAT 5 PVCHPAENREITHE A ST 72 20004 5 Al s iz e —
7— R 1MK (—&%7= 0 DEHP 40 pg/kg (REFEY (4,250 pg/kg) M) %k
X, BMIREZENIZOWT DEHP BE 2 KHE 50 kg (ALIEmAITEMICH > il
PR DX SRR OEHEIRE) Ot MIBIT5H, —&Y 7= © DEHP fEHUE 2 H#:
B D&, K 14.6 pglkg fAE (L bV MEERL A, 1,570 png/kg i) & HEE S
iz,

IFIEFRIFICRIEA ORFEFEEX L LT (W) BARM OB ¥ —THEEI N
72, 2001 4F 8~9 A O H G HIX/NBE CHEA L7124 A% > MR, BERLE. B
INVTE 36 FOREMPEEEKIV2ITRT, A VAX U FMEMEDRT7 Y —X R
A OBEFL BT TR O HFIEITHE > TRHEARFHEEZIT o720, I 7 1385
FRDOFIEIE > TUFHR TR L= 0 2 Bk s L, DEHP 2 &t 9 W

(ZEANEBT AT IV 8N ONT PR -2-=F )L~F L) & —FHH LT
Do A VAL MR BIX156/16 K75 DEHP 258 tH & 41, 5 K 140 pg/kg.,
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BRI ODONFEE 70 pglkg TH o7, (BREEE 2001),

Fo, WEAOARMICELTE LD S &, sE (2001) 1%, I vy (AR
L) b, RS TEE L LT 31~279 ng/kg O#iPH T DEHP ki L. #5%
RIZHEST- A OR BIRWHRITIZK T 2 —H %720 O &R OH AR O
YlhE (8.1kg, 27 L7+ —7 v 7 I 2L 9/ H IR 8.6kg) ICH-3% DEHP
ERE% 0.66~7.48 ng/kg RH/H O EHEE L TWD (ME 2001), FES

(2005) IFAEAERY 2B S L 7 JEE A 13.5% & LT, TR S L7 h D K FE %
37.7uglkg LHHE L TWD (Zxru—T v 7 INVITHRL<), —F., BEH (2001)
(2 & B B IR AR D 5T 0 S Be K 86 pglkg i Sz,

TR OBEFLEIZ OV TIE, 4 (2001) O #E TIE, miako 2000 4F 5 A (28
E IR (4,250 nglkg i) ZFr< &, DEHP O KR HIEE X 1,840 g/
kg, —&M720 OB TIIR KN 14.6 nglkg FHEHES N TS (FIV2 S
fE), BRIEE (2001) (2 XK 2FHA CTld K 140 pgkg O Th - 72,

—J . BFEH O DEHP IZ>W T, A TIEI T HITBNT 86 7 unb
W 222 nglkg A SN -#HE (Zhu et al. 2006, 111 1. (2) @ ) 7L
Wb, BAARDT—=ZIXNFELEAERH TR, WEINROFHEREEZZ L
=m0 5 O 24 BRI DEHP (3t Shvie o7 (I b4 74E1X 0.5
nglkg) & OHRENH L BB 2007), iz, R THS MEHP (2250 Ti
1999 HICH I SN B ARN 11 4 ORFAA T 9l 27.9 pg/L (FiFH 4.4~129
ug/L) 23 (DEHP RHIE) S TWb (EE S 2007), 723, REILEREIC
feZ N L7 & | F-Ei% 12 DEHP 78 MEHP ~EE 0912 K5 fif S 5 ATRENE
NI SN TEY (EURAR2008), &S (2007) O#iE CIIREAHLEIURE O
RO IRALE 2, BRI 5 TETo DEHP BNIASRENT- LIRET S &
HMETRETIIH I N b O (89 ngkg) XV &EHoT,

Fz IV-2 ™HERE SO DEHP #H3ERE (2000 &£ 11 B ~2001 £ 9 A)

PNGE ! NG x| MR | A F HH 4t B FRRAE |
(%0 (ug/kg) (ng/kg)
#EH20) H A ' 2 8 ND~41 4.0, 17.9 | 4
A 0 3 ND 4.0 2001
Bl % 1 6 ND~27 4.0, 17.9
T L = — LR 0 3 ND 17.9
WMIEEQT) | NF— 3 3 1,020~2,830 | 186.5
~—HY 0 3 ND 186.5
77y hAT Ly R 0 3 ND 186.5
ERZRTiH 7 8 ND~1,750 53.3
FAREH9) | r T v v T 3 3 140~455 17.9
N 3 3 155~641 179.5
~ I X—R 3 3 124~282 179.5
FJLBGL@O) | F—X 3 3 334~574 28.5
3L 3 3 63~100 24.6
TA AT — A 3 3 165~392 49.3
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HPEO | vRAZ v b 3 3 102~678 28.5
Faal—| 3 3 T7~207 28.5
RS 7 A 3 3 tr~146 28.5
X SR | SR 3 6 ND~12 21.2
(11) AE | 5 5 22~304 16.8
BN B | D Y —E— V% 8 8 31~202 21.2
INTAh(6) | g7, BEFeHE 8 8 11~749 16.82", 21.2
R (23) | LS, e v e | 22 23 ND~453 16.8
754, XLATE
BNJE & & | U hv MR 12 14 ND~ 1,050 17.9, 18.5
(20) 7 V=X KT A B 3 3 240~1,070 179.5
T T Hi 2 3 ND~421 28.5
N — 7 | U RV MR 1 21 23 ND~4,2503* | 17.9, 37.4
— R(31) 7 ) =X R AR 3 3 105~1,840 179.5
FLIE B 5 5 118~446 28.5
Mg | BInvs (96, 748 |6 6 28~279 12.7
(6) — 7 v INT 1K)
AV AF|LVEILVEIL—F A4 R|15 16 ND~140 25 BREEE
VbR FE MR, A RH 2001
(16) YhT—=RA T D
Eh, DT T—R
By IREFEILX (FERIC
PEV R HLIZFRER)
Herla(e) | (7 UV —X K70 8001T |13 16 ND~140 25
FERIZHE N HLIZ FR B
B ov s | GRRER) 3 4 ND~89 25
(4)

ND : R, tr: @ FRMELL B, E& FIRMEARR EBRE)

1% SRS T L= 7= oM H TR AN 72 %,

2% FRAR D Fr,

32000 4F 5 H(C i S A7 AL O R IR E . RICEIRE 72 $ DX 1,570 pglkg,

QBRERE
2001 4R 2 [z lkE 5T K D IRBie & L OFEN O ZFIZIB 1T 5 DEHP O EiEH
BRI SN TVD,

JEA G R FIF RIS I W T, R IR AR KIRIFOEE 3 btz 1T 5 2001
D T~9 HHOEE O — I OFPEiE R 63 BIZOW T XYM OFF 3 47
FrigBaic X v DEHP =& ¢ 11 fEO AN —F oz, 1 B% 1Rk L
LT, WK O 24— hMZ Dy-DEHP % v, GC/MS ICToHfr&nrz, %
MBSO B TIRMIZZ N2 6.2, 11.5 TN 15.6 pglkg TH Y. 62/63 k)
5 6~675 ug /kg OHiPHT DEHP 23 (E& FIRERMO 4 Az &) &
iz, E72, FRHMRAEO DEHP & &% 3 #%EE O f Kk H FIRIE D 50% & 6E
LT, 1 AN720 08 1 A6 DEHP SEHEEREA S, £Fbik-9 116,
171 Y194 g, #5160 pg EHEE L TW5 (Tsumura et al. 2003, #4#E
2002).,
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FEIRFHICBREE S ORFEIC L, &E 9 Hilf4 3 fhiic>un T, 2001 4F 8~9
A5, ZENOESE 3 B OGK e E OB 72 &L REOHRED (1)
HARRLONT B ¥ —ICBWTEmINT, 1 HoOEEL 1 RIKE L, & 81
BARIZOWTC.DEHP 28T OWE (7 X Nt AT )L ST T V¥ Uik -2-
TFNAF ) & GCMS 12X 0 —F o LI R A2 R IV-3 (O d (BREEE
2001), DEHP Ok FIRIZ 25 pnglkg TH Y. 4 81 KD 5 5 68 Mikn &k
S A B R BE O B il 830 pglkg MR HRRIRIZ 31T 2 R IR B 13 66 ng/kg
Thotlo (BREE 2001),

BZEIZOWTIL, JBAEFEBEEIFZEIZIB VT, KM T 2000 4 8 A (T
BFRY) XX 2000 4 11 HA~2001 42 H (77 —AF7—FK) I[ZHEALT 19
BARICOWTIHHEN TN TWS, DEHP Z& oo A (724 Tld 12 &
B, 77— ARNT7—RTIX 6 ) 2 Fo LR ER V-4 IZRT (R
5 2001, #hF 2001), DEHP (X5 45~517 pglkg O#PH THRHE S, 18
W72 OFEREIL 20~233 pg. FH 82 ng Tho7m UME 2001), 77— A b
7 — RTCIIAK 401 pg/kg Ml S 4L AHE 50kg D& N TlE—R %729 1.36 pg/kg
REICHY L7 (U6 2001), F£7-. FIREIORESOFRTLEEL LT (M) H
ARSI > 2 — N3 EhE L=, 2001 4 8~9 HOHR AKX D7 v —A F 7 — K
JERVAMT U THEALZAE (N RX—T—Fy b, b0, ER%) 45 1
DOFERE R A2 T IV-4 1R T, BN 45 BIET 39 oS/ (B TR 25
uglkg) SAL, — BN D ORKMRHEEIT 170 ng/kg, B Sz b O OFEE T
77 uglkg ThH o7z (BREEA 2001),

£ IV-3 RENDOBESHh DEHP ZE (2001 £8~9 A. ug/ke)

Hi1 X JeygE | Ak B HEB B v T E PURE | dessiu | PP
i FUBET 1 [ a1 | SORX | dEdil | gk | R L | RN 1 | RERET 1| PbE 1
1HE 48 48 29 43 44 110 47 33 280
2 HH 33 330 35 180 49 120 28 41 ND
3HH 27 59 36 55 100 75 67 48 53
Hi AT FLIRHT 2 | BT 2 | BGIX | adEdiz | BEmm | AT | A2 | w2 | B
1HH 30 43 34 54 49 28 120 45 47
2 HH 42 100 190 56 82 40 49 ND 140
3 HH 30 83 35 38 46 81 72 30 100
i A O | AR | N\ET | M | e | W2 | ki3 | fERdnT 3 | P 2
1HE 57 ND 160 ND ND 36 ND ND 83
2 HH 36 31 71 29 57 36 ND ND 83
3HH 55 ND 73 35 ND 59 ND 26 ND
ND : A, #H T ERIE @ 25 pglkg

(IREH 2001)
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RIV-4 HERFY. B0 DEHP #HHEHE (200048 B~2001 42 A)

NGRS NGE | RS | iR | MR i H R R AE H i
(%0 (ug/kg) (ug/kg)
F#24(10) (FHONAY) 10 10 45~517 14.9 HAT 5
2001
Ty — A K| A AR=T—F b 1 3 ND~ 39 18.0 4t
77— K(9) 2001
s 0 3 ND 37.0
TR Y 3 3 96~401 37.0
44 #:(45) Ty —ART7—FR 4 5 ND~100 25 BREEE
FE7 7 —AR7—F |2 5 ND~54 25 2001
Z77IU—LARTY |9 10 ND~170 25
AF—FLANT 5 5 28~170 25
T LIS 4 5 ND~ 160 25
Z DAt £ 5 5 5 29~130 25
T N— N 10 10 28~130 25
ND : Rt

B ENETHRAY S DEHP A Sz ol pYEICHEA Sz PVC
PGS AA]DO DEHP REMICBITLEZ ENERFRN TH-TZ b,
2000 4£ 6 A DEHP Z "[##| L+ 2 PVC ®HFEROAH~DMEH B FN @M S
TW5 (JBEAE% 2000), ZiUTkEE. 2002 4£ 8 HIZ A M/ EEICE S & Hikk L
MIE S 4, WiE. EViERMZEF T o B~ 58 B X ORI,
DEHP ZJFf ke L7z PVC OfEHAZRAIE LTEEIE3 5 Z &A% S, 2003
X HifTShTna (B4 5844 2002a), L2 CHEF R ToOAMST O DEHP
EEIL LR oOFAER A (2000~2001 4) XV L TWD & TRINDD, WIE
R R ERT LR O &M o DEHP EERES h—F LV F ATy NAXT 4 {4
DWEIT R BT B2 o T,

(5) Z0fth
PDEERSE

PVC o EFEHEOFEH Iz, AIEA L LTHOW Lz DEHP 2 —HEH T
HZ NG TUWS (Rubin and Schiffer 1976 %4%), 2 WS A8 x 2 il 2%
72K E O 64 0 BpERT A I BT D5 DEHP O R A & O Ji 4 G 5 (Calafat
et al. 2004a) 75, NTP 1% O 7= H 2% 130~6000 pg/kg (K HE/H o DEHP
BBEZT T EHE LTS (NTP 2006), 7235, 2000 4ELLRTOFHF]TH 503,
PVC HEE Z W ol v A 7 A0 N LI ZR O & 2 o B ¢ &
INTUW5D (Roth et al. 1988, von Rettberg et al. 2009) .

EAEICBWTS, BB SNICHB VT, DEHP # 7KL LTEET 5
PVC B D B 2 %t 502 BT %4121 5 DEHP 58 & O FHIF 280317 i,
BE SO L &I K S55E IR GEICBWT, #A00 TDI Th D 40~
140 ug/kg (AE/H 2 2 8) NiEf I (B 2002), EAEFSEE X O
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REEFE 2. 2002 FITEFRBEBRHE GBI EIT O & & bIT, ISR &
WEEBZONDBERE CHER, LR, chblcEEr 529 Dk, =)
~OYFEFRHA B O IER2ME RIS OV THEEME L, ERE S ~ il
DB ZED L L o@EMm L TWD (BEASEHE 2002¢. d)., 2B, ZOHEHI
BT, 29 LEEEHEZHWZERITADSZ 0, Yl Lz Ao fai % nl
BT D7D OHEETHY . —RITTBFEK TICHEWERRAE LA I N 25 2
EMZNTe (JBAT@E 2002d) . AR SEFEENN CIEREROHEEITIX
GHINWZ LT B,

QmEsLNDHERE

FL A R BRI O —oIZ DEHP #8H 34 58 b b 2% D Mouthing
(AR OB L2 501TA) REICLBROZBNEM SN T5 (EU RAR
2008, NTP 2006), EU IZHANK DO RZREFMIZHNT, KE TV A EHEL,
Z DFRRIRIT 200 pg/kg IRHE/H RO RZFELF D ¥ TTwb (CSTEE 1989, EU
RAR 2008),

FAETIE 2010 4 2 H03EE - BivmAFRS LA ES R SmE - Bid
EHEIZBWT, 8L H O Mouthing (2 L 235D DEHP OH#fiE &5 &3
REINTWD, BT AR EIc L0 BlEs, BROAGENRB LS50,
BHLHRLFRE, ToMoF ol o % Mouthing 355 L AIEEAIE L
T DINP 2543 5B Z A2 Chewing 75 Z LI X D IEHET LERD
fERICES X, %o DBP, DEHP, BBP, DIDP, DINP XX DNOP ®u»
THhrZEAT 5B b H %0 Mouthing I L A#FERBEENRE SN, AR
HEbHES (BL 5D 2R 2L ZKEIET Mouthing 35729,
BE X 72 Mouthing Bfli] (BL50 2kk<) 2. @ CDEHP 2567558
HEHRIWCEDLDEHELIESEAE, TEvT a2l —rarilkd st
FEE D 50~95% & A NMEIE 13.5~36.4 pg/kg IKE/H &, SHETEIC X DR AR
BRI 74.2 ng/kg KEH/H L HEE SN, EHICDEHP 2 EH 75 B L5 |
® Mouthing Z&H 5 &, ZiLE4 15.1~49.3 pg/kg KE/H & 169 pglkg A&
H/H LHEE ST (E4%5@4 2010a), BAGBHEIZZ oM 2BE 2 T,
2010 - 9 H L0 BMFAEEICBIT 2B EELZGEL ASNEHOB L H o450
AP ST MERH 731X DEHP % 0.1% %X CEH A TIEe b vk Lz (B4

“ O TBLLSD ITE A0 bz, FEBELKbAEETHEALED, ITWIFWL, EHN4L
720 HARIZAPLBAND EF TS DX TWB7=®, Mouthing NEREF < Z £23% <, LD
BbbhbolIcEX b AREENMEN L5, BBREHICBWTHNCERY by,

6 AR AN LS HEIOHESN D, (WHEREMT S Z LIk ZORELZER Y BE
nWRHHHOE LTEAEAFBRECEET 28 b, BRMEEEMITHASE L+HALKITBWNT,
ROEBOVHESNATWS, — HSEROCHEMT I L2Z0oREET 2860, & 7
7V —NAE (ASERT 783 —L LTHWAERALEZ WS ,), 92L&, xRy,
BOA, Tk, B"oR6, MERAE (DIZHEMTLAEEERH D HDIZRY . ZoFI2BT 5
HLOERLS ), DAHE, BENAE, BN AE. AE. Bt BERRAE, B, Te v BA
B A=, FFTLHEAE | = HiZORBLLLLHAEDLETESBL B,
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S 2010b) . MEEHHILIKE . FL5hE > Mouthing & k5 DEHP &#%ix. B
HEHRICLD2DbDIHEB L TWb ETFREIND D, Tl g (F 21X
DEHP 25 HT 5 HHAME) I2X5 b3 L THBY ., ERIZIARHATH S,

Qi &k, A=V FILTrTHRE

BAEICBITORET —Z I RYU =022, @EICBIT 5 HROEK,
AT TR, TA R PR~ = 2 7k 102 ®E O Tld, FAk 2 85,
MNHEK 18.315 mg/l | ~=F 27K 20 HEHcK 25.077 mg/L i S, &
B EOP R, RERN~2ERAZRZELZEET DL 0.6~26 pg/kg (KEH/H &
He® & &Nz (Koo and Lee 2004, NTP 2006), £7-. 7 & T 2007 EIZTiiKk
S, HHIEAH O 98 B & & T bt i L OV — Y v 7 L 525 8L O
HTIL 9 ®E )G DEHP Mt S i7e, mKITF~=%F =2 7K T 1,045 pgl/g MR
HEn1En, K 28D 521 pglg KT 252 pg/g it & v, A& M0
REFEREIT0.82 uglkg (RE/H LTSN WD, £, ILE (0~4 %) AR
N B _E—m—y g o 1THEENS 15 pg/lg H S i, &% K 0.01~0.02 pg/kg
RE/H DR EHEE S vz (Koniecki et al. 2011), FeAEICEBIT 5 2 H ol
O ET —ZITRY 763, WA TORBEBEENG L L TRALEDRZTEIC
L2V DOFENTREINDN, EEITZHL L TIERWY,

(6) REBBOBEIZEA DO FrO—BEREHTE

INFETIZ, ZABEIICBIT 2 BERBEOBEIC LD BBHTIZONWT, T X
VI HRENRD D,

P65 (2005) TIHEFLOCBENNADZEX Z L DEHP O REZHG LT
W5, BEPRREELEL L TERETY 1998 FICHIE Lo 2E 9 Hilkic 1T 5 2 e A
DT —HMN, £, BRANADOZELGFIRE & L CHREAD 2000 FELICHIE LIZT —
ZMAWLNT, BEPEESM, ~HORBFER (B, Fipl) . KE (B,
R 13RI ECERL A ATIZE N ZE KR E AT 13 B — A 3 A2 HE O L ARE STz,
ZEGM AN EITIRE T0kg DA% 20 m3/H & U CTHREMIE L7ZEAHWL, BN
ShOIEEFENIEN 21.6 B/ H., B4 2.4 BERE/A SRE SNz, Zub &R
DEHP OfEH&E4 1 mll FoEmENICE T re « a2 —va raHn
T DEHP O— HEIREOSANHEE Sz, FIV—51C 1998 D& FEH DEHP
BEZRAWNTHE LB —REROBIEEZRT,

FIV—5 FHHEER DEHP {EEREHETE (BH)

i DEHP #Hu& [ug/kg/H ]

[k ] ) 5% % A )V 50% % A IV 95% % A IV
NN 6.7 0.86 4.1 21.3

1 21.7 2.6 13.0 68.2

5 13.6 1.7 8.2 42.2

10 10.0 1.3 6.2 30.5
13~15 7.1 1.0 4.5 21.6
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16~19 5.9 0.81 3.7 18.0
20~29 5.3 0.75 3.4 16.6
30~39 5.6 0.78 3.5 17.2
40~49 5.6 0.82 3.5 17.3
50~59 6.2 0.92 4.0 18.6
60~69 6.1 0.86 3.8 17.8
(g 5 2005)

FKIV-"5N"LHLN 2L 1T, ALY LHEROIEELY CDEHP ERENH
WV, 7B, RGBSR RO RE T, IR, B AR ENRLT LHE U TR
TEEEETDHE, MBEBEREEAFT I TEOBEYIMEICOWTIIEET 2 LEN
HHHLOO, EREICFEFRBAOEBINKELSFE L, BRAZEXORAITIE E
IMNEFGLWEEZLND, LrL, 2 5H o DEHP #HEEICIT PVC o F4&
END —EHEMSOBITONEENDIAREELB A OND, BEFAEDOT —200 0
BONTZREEELN LZEBEIURIT, FEEIC LD HEHIEX RN EITH Th - 7o Rl
DLOEZBEZLNTZT=0, FES (2005) X 1998 4FDH o 0 (2 2001 FIZHIE
NE-BETREEZAVCRBEOHEZITo2HAETH->ThH, DEHP ©— H &

(ng/kg KT/ H) DY) (5~95% % A L O 1X. 1 5B R T6.1 (1.1~17.5),
T 5.7 (0.8~15.9) T, B L HLEBIED B%NEBEHENLOFELGTHY, EN
7225 @ DEHP (ZEBREICIZEAEFG LW ERE LTS, £-, 2FmEE
ToO DEHP ©— HEBIE (ug/kg (KE/H) O (5~95% % A /L OFIPH) 1L 5%
T 1.9 (0.4~5.4), &MET 1.8 (0.4~5.0) LHESINZZ (P S 2005),

EHIZ, TES (2005) X, 1 R OLSNBIZHOWVWT, LLFD X oIz, &3,
ANTHLOEERL AR B O DEHP & (ug/kg RE/H) OFHE (5~95% % A /v
EOFEPH) %2, REBLOFEETER. FLIE o B#n 3IXH ERERNCHER L T\ 5, REFLEE
o DEHP EE&EIZ>W T, (W) BHARRM ST ¥ —0 1998 F D[z fEFR 4
ZH LICHEE SN BEBlo DEHP EEEIC, AFOHLH ~DOBITHREE T U CHE
E SN fAL T DEHP B (5 b HEEME N E V) 40~49 3% O R CIlE Y 7.5 pglke.
5~95% & A MEDHIH : 1.1~21.9 pg/kg) BNHAVGIL, &bEWERELE -7
40~49 OB & L HOHARFOALIELTIX 2.4 (0.28~74) tHETEINTWVD, A
THAMRHBE O DEHP EEREIZOWTIE, kb EVMEE o= HARFO AL (5 1E)
T 13 (0.96~44) LHEEINTWD, Tz, BEALAERKAH O DEHP £ &EIZOW\W T
X, bEWEE 7o 724 % 11~12 AR OILIE (BIR) ©8.8 (1.1~27) &
HEINTWD, o, EEICFKEIZHFVWIHEEEARZH T 2206, A
IROAER OBEALRERAOAFERE L LT, JLEICIHA LY & DEHP EEMR
BWEHESNIZATHAZA VD &, #HERSEBIE L RO AR 11~12
ARmosLE (BIR) <T11 (2.0~30) LHEL TS,

¥, B, FEALARBHEO—DL LTAYRAFERANOFEENREHENTWS,
AP (2009) 1%, BIHT O — R FIE 24 HHHFDO T A X X K EBHNZELH O DEHP
BEZHEL, 550172 95% % A )V (5.3 pg/mgDust, 0.6 pg/m3) % T, K
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50 kg (BAAN), ZERWAE 20 m3/H (BRNZERE 24 RFEBA) . ~NT AKX A |
ERE50mg/H (RIVM 2008) EfREL, ~NT AKX A MIESSEOERES 5.3
ng/kg RE/H  BNZEXUCEE S WAEIUEZ 0.24 ng/kg (KEH/H L HEE L T\ 5,
Flo, BEK R OB OO0 — HEREIC W) L8 S TopsE & (i)
B BN H A AR RS (2005) I X AL E O Y R 7 FEE O FEAME (6.9
ug/kg RE/H) LA L, EHNER, NTVAF X M EEDbEHE—-AEIES
12 pg/kg REH/A EWE Lo, ZOREER, EKA OEY & REHIA L L TEIR
THEDOK 80%ITHYTHEENT AL A MNLERT D AREENH D L RE L
TW5 (F8 2009), 7ok, FRFBEAEOTFHGRIT, BEPKLEOEY 55%., N7 A
2 AN 43%, BEHNZER 1.9% YT 5,

mAREEA (2009 X, &RL (2008) BN#E LI NTYAX X MO DEHP
FE (#iPH 0.22~10.2 ng/mgDust) &7 A X 2 F—HERE (50% ¥ A LV~ KA
Z 25~200 mg/H &7 %) IZRBOER S 4 RE (HARAN/NE 0~6 ik, 16+5kg)
WIERSHEZREL, ErThre - a2b—2arZHNTAT AL A NN
LI ELDORBEOSHZHEE L, 50~95% % A V% 2.5~8.7 nglkg KE/H
EHMELTWD, Flo, NTRAX A NUANDORBEAENODORFERIT -ELT D L,
INTRAFL A NN LT BB RIS 50% % A UVl (2.5 nglkg (KE/H) ZHWHED
FHERIT22% (BEOFLHRIT TT%). 95% % A /VHE (8.7 ugkg KE/H) %W
7oA 52% (BFIX 47%) L7220 #E (2009) OFHE LFERIZ, ~NT AKX A
N DOHEERNHIRE N oT2 L BRI N TV D,

2. NMMAE=ZHBYGTT—4
PRI HER S 5 4> DEHP %), 72 MEHP & % OB O E
X, Bk 2R IKIC K 5 DEHP & 2 fHri0ic k3 5720 (NTP 2006), & oD
DEHP & EOHEICHW LTS (NTP 2006, EU RAR 2008),

(1) DEHP DR+ RBMEE L —BHEREOHRE
t NORFOTZEZNVEBET AT VREDIEENS 7 X VBT A7 00— HEBRE
FHEET A0 OHE A [1] BN E ST 5 (David 2000, Koch et al. 2003a) .,

UE (ug/g Cr) X CE (mg/kg {KE/H) y MWa (1]
Fue X1000 (mg/g) MW
X [1] IZBWT, UERZ L7 F =01 g 4720 o0& REmRFHEE (ug).
CE ¥ kg KEY47=V D7 L7 F=—HiE (g/H), Fug BRI 7 ¥
fer— 27 v CGBALEY) (23T 28R O R F e &0 e (0o BRI

Intake (pg/kg IKE/H) =

KA IR & — (2004) 12X D 2001 42 DK O B i IR 13 pg/L OB K% 2 L/
H. ERHEE (2001) (12X 2 2001 FFEDORFEFED 95% % A ME (0.16 pglg) OREW%E 2 kg/ HE
BT 25E L. RADKEEZ 50kg LRE LT 6.9 pglkg KEH/H 2R 7= (M) (L2 E A 72 R
HE. () RS EEAR L IR AR B 2005)
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fractional excretion values (mol basis)), MWg X7 Z VEY = AT VD oy 1 &

(DEHP 72 513 390.6) . MWy 135 04y & (MEHP 72 51X 278.3) TH 5

(David 2000, Koch et al. 2003a), UE (Xffl % ®AKGE Z L I2K D 5305 547
ETH DD, TSN DREBUZOWTLFERIICE L NTER ERWN O B
TW5, 7238, Kohn & (2000) & JRPUCHRIE S L 72E / = X T LK (MEHP 72 &)
NH D, RRBEIDMHEETT N ERETL TWDH M, [F L7 —# (Blount et al. 2000)
DOEFEIZF T, David (2000) OXZEZHW=HE L LB LIEHERE 52 T
% (Koch and Calafat 2009) .,

DEHP O D EHREICX T 2O R ~O & D b (5B /L4 i HEE R4
Fug) IZ22oW T, WL ODDENRHEE I TW5D, Koch 1%, FA Y A—fKEH
85 &4 (HEAR) BT 2 7 X Ve X7 VIR O R HE2ERE (Koch et al.
2003b) 6 —HENEZHEET HI12H47- 0, Schmid & Schlatter (1985) (2 k&
%t hToODEHP O HERE O #5580 5 A IX 1% 0.074, 134 V11X 0.055,
N OYMEHP 1% 0.024 @ Fyg 2387, DWW CREHW VI &3 IX 1o\ T HERE
T—2EFHRAEX [1] ITRAL, &R OGN ROFERHICE X,
DEHP O HE — HEHE % Y8 T 13.8 pg/kg (A HE/H . 95% % A /VE T 52.1 pglkg
AE/H EHE L= (Koch et al. 2003a),

Z D%, Koch Hi%, A Y NFBMHEEFE 1 4~ DsDEHP ZHEIREO&E L,
5% 44 B £ CTORMPIC, REw IX N ERERED 24.7%. Y VI 8 14.9%.
K OYMEHP 28 7.3% 8t &5 Z L 252 L7 (Kochetal 2004), EUZZ 5
DIEIZ S % . BiR 4R (Koch et al. 2003a) @ DEHP #E— HERE® 95%
A NMEE 1T pglkg IKE/B & eed THERF L. BBEAFMICR W THEKRET —Z 12
ES< e boHE —HEREL LTEHEALZ (EU RAR 2008),

Koch %1% 2005 4EiZ, 3 & (4.7. 28.7. 650 pg/kg K#E) ® D,-DEHP #% 0 #
HRBiER A2 L, & 5% 24 B o G EIZF T 2 P8R (%) O (FH)
[T PE & T 67.0 (64.6~70.5) ToH v . REWER TIZAHY IX 1% 23.3 (22.7
~24.1), &Y V1% 18.5 (15.56~20.7), f&#4 VI 1% 15.0 (13.0~17.3) ., MEHP
1L 5.9 (4.3~7.3) XOHEM IV X 4.2 (8.7~5.2) THol-L#WEL TW5b (Koch
et al. 2005), 723, DEHP O#f 0z, @ o R R Pt T s 23.5 KffH T
70.5%., 44 KT 74.3% & DT —4# 3% 5 (Koch et al. 2005), F7=. JRHHEME
OE—71%, MEHP |38:5-% 2 Ref, W IX, R34 VI 1 4 R A S 7

(Koch et al. 2004, 2005).

T, Anderson & (2011) IZ X > TEEDOH ABRA B LK 10 412 0.31 LT 2.8
mg (TDI ® 1/10 X X TDI ##24) @ D4DEHP Z B[R O BH L, 8514 48 FHERH
FTCOAFEORBFYORTIMENZE 7 v~ N7 T 7« X F AE RN
Xoagtraniz, 2055, MEHP, G VI LN IX @ 24 FEfE] £ TO Fyg O

47 Kohn & (2000) 13#E 2-a2 0 X%— X 0 FET I ESSHEZHBF L, KL Fur il H 7= DEHN
VH R —YGHEE IR D IR PR —VOEE EE O L 351 E0E [1] ERUEEZ &5,
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PEESD (%) 1% 6.2+1.95, 10.9£2.72 KN 14.9+2.83, 48 W] £ TTIX 6.3
+1.96, 11.3+2.69 ;XX 15.6+3.17 Th o7,

Fio, 77 F=r—HPEME (CE) ([ZoWTiX, —f&IZ Harper & (1977)
Mo O, BMED 23 mg/kg KE/H | D 18 mg/kg M@/ H2AHW STV 5 (Koch
et al. 2003a, Kohn et al. 2000), HAA®D CE 22\ T, HMRIBIOH 5 H D
TR TR oo, T, R, KE, MIENPOABARANDORF 7 LT F=2
— HPEIE O FRIRER S DRI W T, 20 oLt (514) T 20.2
+SD2.6 mg/kg {KE/H, 30 X4 (184) T21.8+:2.3 mgkg {AEHE/H, Zh b
o 2RO AN 231 4 (T0 L ED 40 4 & ¢e) Tt 17.5+£3.4 mg/kg 1K
H/HEDOET =BG TWD (JIES 1985, 1991),

(2) DEHP MR BMEEERERUVBARAAD—BEREHTE

KEAENCE T2 DEHP ORFEHIBEEICOWTIZ U TFTO X 285N’ H D |
—&Mﬁa&ﬁbf IR EE ) S DEHP O — HH#EEBIRENEH I LTS

Itoh & (2005) 1 2004 A 5 A I HF & ORI X2 BET 25 H AN A 35 4
A L, ARy FRH MEHP J2E Ol 4.5 ng/g Cr (#iPH 0.79~27 ug/gCr)
I2H-%, DEHP ©— H{E B % J il 1.80 pg/kg (A E/H (#iPH 0.37~7.3 ng/kg
RE/A) LHEEL WD, HEIX, 2. (1) ZiificshTnsdX [1] (David
2000, Koch et al. 2003a) Z /vy, MEHP @ Fyg & L T 0.073 (Koch et al. 2004)
ZHWwi=, CE %, )5S (1991) o PRI LR - T, ®MEBEEFEOHE, KE,
R OWERNZ S Elo— A— ANDOEBOfE %2 F H Lz,

BE X, 2006 AEEICHRA U2 R A AT EES T D 2 B AR AR A
2 36 4 Ok H MEHP JEE O 14 7.73 pg/g Cr (#iFH <LOQ~56.2 ng/gCr) 12
#-5< DEHP O#E — HEREDO P RIEL 5.69 pg/kg (AHE/H (#iPH 1.71~51.5
ngkg KE/H) EHMELTWD (BB 2007), £7-. K< 2007 £ O A Tl
7220 KO0 RO HARANFZ 124 (B OAR > MR ERF & BT
7R R PERAACME 51 4 DR H OIRZ TR L. 6 FBEE K OVE PERA et o J&  MEHP
BEOHJfE 4.03 pg/g Cr (#iPH 2.35~12.9 ug/g Cr) & O* 3.54 nug/gCr (0.99~13.1
ug/gCr) 12H-25%, DEHP O#ftE — HEREZ Z N R_1E 5.86 png/kg (KHE/H

(#iPH 2.70~18.9 pg/kg KE/H) KO 3.80 pg/kg K&E/H (1.10 ~13.2 ng/kg (A HE
[H) EWAELTWD (BB 2008), 2006 KON 2007 4EE M T OFEEIZBNT, &
BREOHEEIZIZX [ 1] (David 2000, Koch et al. 2003a) # fiv ., MEHP ® Fug
£ LT 0.024 (Koch et al. 2003a) 2’ s, CE IZi3J)INIF S (1991) @ THI=
EZRAWVWTEAZ EICEH ENZEIHW ST,

& D (2006) 13 2008 4F 6~10 A IZHN O e AT 4 & 32 Tilinu7c HAR AN
WG 42 Z RSB E LR 21TV, ARy MR o MEHP, % VI, Y
IXOREEZRE L, IRP 27 L7 F = RBERENMTOI I m 40 41281 5%
R ORFIRE (ng/gCr) OHIE (#iPH) | MEHP 728 9.83 (3.27~39.5).
R VI 25 10.4 (1.51~41.0) KOG IX 75 10.9 (4.60~26.6) THYH, =
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NOIZHESHE - BEIE (ugkg KE/H) OFRE (&) T2hE 104

(3.45~41.6). 4.55 (0.66~17.9) K" 3.51 (1.47~8.57) LHMEINTWD, i
%5130 [1] (David 2000, Koch et al. 2003a) # W CEREOHEE #1T-> T
Y. CE % 18 mg/kg {AH/H & L (Harper et al. 1977). Fug (X MEHP (22> T
1% 0.024, ) VI IZOWTIX 0.055, K OMRGEY IX 122V TiL 0.074 & L TW
% (Koch et al. 2003a) ,

F 72, Suzuki H® 2005~2008 FIZHEHEL L 72 149 4 DUEbi D A4 > MR D 9
FED 7 Z NVl 2T VREIRE & AR ~OFEIZE T 2784 Cld. DEHP G
MR (ng/gCr) DOFRARME, 25% % A /VAE. 50% & A B, T6% 5 A /WVE, K
B K O 1E . £ MEHP T 0.01, 3.20, 5.84, 9.48, 67.8 %X} 5.45,
R VI T 1.34, 7.43, 11.0, 17.2, 174 KO 11.3 W N IX T 0.86, 7.29,
10.1, 16.0. 164 1 10.6 TH o7~ (Suzukiet al. 2010), Z OFHAE TIL 7 # LR
T AT NAGHIRE & HAERA~ORE (KE, &, M. ERAK) (CHBEIERE
O HiLe o 7= (Suzuki et al. 2010),

Suzuki & (2010) 1%, #@WXH C—HEREOHEZITo TV Tclzd, K
HAPHES CITHEARANEGED CEXR Fup N BEFEEEDb L0 EEL T AL 1]

(David 2000. Koch et al. 2003a) ZHWTHE ZIT-7-, ROEEE LT, Fug
X2 E TICHE STV 5 Koch & (2003a) . Koch & (2004) . Koch & (2005) .
Anderson 5 (2011) (ZX vV WESNTMEEZ 2 THWTHEEZIT>7=, CE |X, 18
mg/kg KE/H (&PE) & L7= (Harper et al. 1977), DEHP (Z%}9 2 & D
STEETHD MWAd, MWm (21X, MEHP 1% 1.404. U4 IX 1% 1.327. R#W
VI % 1.336 # 7=,

AHEORE R, Suzuki H (2010) OFHAE L7= 149 4 © H AR N EIRIZ817 %2 DEHP
DM ORE (7 LT F=UHiEHE) Of/ME, 25 X—& % A VA, 50 /3
—kB U FANVE, 15 N—t L Z A IE, AR O E GHEE SIS —H
BHEIZ., £ MEHP T 0.0~0.0, 1.1~3.4, 2.0~6.2, 3.3~10, 24~71,
1.9~5.7. & VI Ti 0.2~0.6, 1.2~3.3, 1.8~4.8, 2.8~7.5, 28~76. 1.8
~4.9, R IX TiX 0.1~0.3. 0.7~2.4, 1.0~3.3, 1.5~5.2, 16~53, 1.0~3.4
Lo,

D HAND DEHP O JRHFPAEHWIREFZRE L N — BEIEHEIZ OV T,
K IV-6 IR,
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KIV—6 BARADDEHP ORFPHAHHMEERERV—BEREHTE

n FgE | R e JRPEE (ng/gCr) HEEERE (ng/kg IRE/H) ik

(PERIAE) (%) BEEH) | AW | pddiE | Bob RR | S HJE e/ PN SR

35 4 . AR b Ttoh et

(% 10- & 25) [HIN 200445 ) MEHP 4.5 0.79 27 1.81 0.37 7.31 AL 2005

?5‘3523 1) | A z#v k |MEHP | 7.76 | <LOQ | 562 5.69 1.71 51.5 Zii];

124 (1) AR b MEHP 4.03 2.35 12.9 5.86 2.72 18.9 ey

(B7-45) |318) IX 13.2 8.71 64.3 2008

514 (CEYy iR A MEHP 3.54 0.99 13.1 3.80 1.10 13.2

(R PEM &) | 81.4) IX 15.5 5.69 70.8

40 4 ARk MEHP 9.83 3.27 39.5 10.4 3.45 41.6 RS 5

(lh) (200346 | IX 10.9 4.6 26.6 3.51 1.47 8.57 2006

~9 H) VI 10.4 1.51 41.0 4.55 0.66 17.9

149 %4, CEYy ARk MEHP 5.84 0.01 67.8 5.45 | 2.0~6.2 | 0.0~0.0 | 23~71 1.9~5.7 | Suzuki

(I hat) 31.9+ (2005~ IX 10.1 0.86 164 10.6 1.0~3.3 | 0.1~0.3 16~53 1.0~3.4 |etal.
SD 4.5) | 2008 4F) VI 11 1.34 174 11.3 1.8~4.8 | 0.2~0.6 | 28~76 | 1.8~4.9 | 2010

<LOQ : & FIRAEA

Suzuki et al. 2010 OHETEREIL, KREMFHESIC L 2RE
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PlEntEY, —HEBEROHEIZIZ @B OFENRDY | REBKH O DEHP
BENSHEE Lz — BHEEEREIL 1 8 Tik 5.7~6.1 pgkg KE/H T, kA%
G AFER T, 1.8~12 pg/kg KE/H TH =Dk L, R EY O E )
HHEE L7 fEEE () 1% 1.81~10.4 pg/kg KE/H Th o7z, —ODHFIEICK
HZHEEDORIIZHBHEW—EDNH 5600, WTENOHEHTEL LU TDO LD
FNZENARTEN S BIFET D,

REGAT O DEHP IREZ K2 LT, (MEFEmMIC) —HRBEELHEET 2 HE
WZIE, 2 TOREFRERPHEE T TWZRWATREME., FOMIHI —RARIZ & > TiX
LS R R 70 B B AR - TRIRIC BB FOFEZBIVIED Z L1078 » T 5 AT REME,
HDHWNEY T T SHTRRROBERICE > TELE L BRZELEA T O DEHP #I
EENEETEXRWATRENE., 2 DWW OO RENSDFET S, £1-. BOE
DYe ., BRBICEBREGEZTHTHA O EMITONT, 2003 FOEAFEHEIC
EBHHBZOT =2 BARE L TNDHD, ZRBEOIBRIZOWTARHATHD &) [
EH 5,

— 5. RPREED O L~ v b —~ BEBIREEZHEET 2 FiEICiE, Eito &
IRMEERHEV VoI L, DEHP @ F¥>afx 27 4 7 A0t MEFW
(8 ANFH) « £ TR 272010, IRPRBEYD O « LV ZE 83 5 AJHE
P (B 21X Fue) Db RERAHENIOERTH D,

7B, BREBAY DEHP BESEIREZHEE T 5 HE L 133612, 20038 4ELLH]
IZIXTH AR AN D DEHP fGHEY O R T — & 237072012, BRELHERD 6 O HE
EEERPHEMICIESSHEE HIE L DHBRHMNNTE RV E W) S LETH
2o

V. ER#EEOFE
1. EENAHEKE (IARC)

IARC T 2000 4EDFHHICHBVTC, DEHP Ot h~ORENAMEE 7 V—7 3 (E
MIZXT DD AEIZ DN T TE 2 @ Not classifiable as to its
carcinogenicity to humans) (24728 L7273 (IARC 2000) . 2011 F I FHRHh 217
W, Zb—7 2B (b MR L TRPAMEZE T DRHEMENH 5 : Possibly
carcinogenic to humans) (25738 L7z (Grosse et al. 2011, TARC 2012) .

2. FAO/WHO ERIB&SAMMEMREE (JECFA)

DEHP /%, JECFA ® 1984 FF D 28 IR AIZEBWT, 7 v M~ 7 R IZHH
MAMEDR S D & FHN S 4L, BAEMAM LT O DEHP K OZE O RM~DOBIT, JEHK
ZHANMICATRERB D REREICE P50 061X, BEMICHRT DI EBE SN
(JECFA 1984a, b) . =Dk, 1988 {F D 33 RIS E T 5 MW T,
DEHP 2LV T v FTAEULDIHBEZEMHFIFEMIKFELEETHY . HNVT v R T
ITEVESZEREWZ & Fo, Ty b, U RIZBIT S DEHP 07 2 L fgx
2T VI L DIFRB ML IO~V A2 Y — LARHEET 503, £ D
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BRI R TSI SN TV RN Z E R EICERLTWD, S5, TTIAF v 7
MO T (F2#b) D= DITEARR DR  (Fifih 72 L~ 1iE 20~50 &
E%) @ DEHP 23 & Sk BHC B T TV D08 &~ DEHP OB47I 1%
R B O DEHP JRESR ALK VB I - &m0 T, ﬁéf@ﬁ#ﬁaﬁ%{m
r“}:u\of_l% ICBEIND I EEEHL TS (JECFA 1989) ,

U EomaHgE R 5. JECFA X, &5 o DEHP (2 L % 28 & v HE72 R Y B
THI L EEOTEIE L, DEHP 2% H L 9 5@5&%&%%*4@1%% L. B A~D
AHENEINICATEERR VIR L~ L E THIR SN D 72 H 11X, BEMICHERIND
LT3 (JECFA 1988) .

3. WHO SR¥IKKEHA K54 UFE 4RV IBUXE

WHO (& DEHP o@ M Em eI IE <, EHmE sV Tn b BEE 2R 2T
O~V A X — ADOHIETH Y SONTWVLHERNGITE FE2EF0EEEHT
WX, ZOHEICKT AEEZ T o wELI VIV E A REIR TS E LTS,
Fo. MR OBNAMERBRTIX. 7y FEXO~ T XA THMEENRO LN TR,
IR BNV DWW TIIRE & 72 In vitro 2 OY in vivo IRERIZ BT, DEHP & % O
W& (MEHP & 2-EH) 2%, e BECE & OB B 5835 1 LIAMC R ® B i
TWARWNWZ LIZEALTWS, WHO iZ. 2000 £d TIARC K 1988 4 JECFA

ORI b E 2, BEIEFENTER S0 2 & R ORF R O34 L IF~L 4% v
VY — AOFHGEM B OMICEE NSRBI TWD Z b & bHEZRB RO
TURRAFTHD, 7y MFRIZBIT v A X2 Y — AHFHIZHES <
NOAEL 2.5 mg/kg /K#/H (Morton 1979) (I ARHEFR%EL 100 (FEZE K OME K ZE)
WM L. TDI % 25 pg/kg {A8/H & L7z (WHO 2011, 2003) .

4. KE
(1) KREREKERET (USEPA)
HMEYRYIE i&yZT.L\ (Integrated Risk Information System: IRIS)
OO EA= (Oral RfD) (US EPA/IRIS 1991)
EPA/IRIS IZ &k %20 RfD B

hife S 5 2 & FHEERI EiERE SRR
(RfD)
JF WA et B 5 oD HE N NOAEL: 72 L
E/NLE Y b
o8 P~ 18 5 11 AR LOAEL: fi¥t 0.04% 1,000" 1 2X102
(Carpenter et al.1953) (19 mg/kg {K&E/H) mg/kg K&/ H

*10 (Fi#E) x10 (M A#) x10 (BBEHIMALELvEWZ & & Hw= LOAEL 2"\ &/NDFH
ELEZONDZ EEREHET)
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@M At (US EPA/IRIS 1993)
a.FENAMENE

DEHP Z## D5 S D 7 v F RO~ 7 2B W TH BN HEIRFH
TNFIESE OEMB A BT Z LIZES&F, 7 v—7 B2 (B OB AYEDF]
HEMEDYH D @ probable human carcinogen) (2475 L 7=,

US EPA %, B FTORNMAMIZOWT, DEHP #5535 3 1 A58
(Thiess et al.1978) & 5725, BB NE S, BFEREDNHLNTRW R ED
[RANH Y, REEROSFECIEA T ThDHE Lz, —F., B TORNAME
IZ2WTiX, NTP (1982) ORBRICH W T, DEHP ZiREIHFE5 SNl » +
MO~ © 22810 DR O 2 A 30N A L R Z &R = AR O,
= AE (12,000 ppm) BEGEEOHBET ~ MIEBIT DM & EEEEE 268
TERAEROEMBPNTN S HREKGFICHAONIZZ e, +0RT—21dD
ELTW5,

b.BORZEICK S RV
US EPA 1%, HA&-FJSFHEC NTP (1982) (X %/ B6C3F, ~ v A ® DEHP
IR EH 48P BB 2 3 1T 2 TR ) ORIE 2 &b 7o AR 2 v T, BIELE
BEETrLiEHAWEXrFv—7 R—=2JEI2 XY BMDLio Z3&E X | Z v b EES
LT, b "BEEICOEY YEWE Img 2KHE 1kg 47~V HARAOEBERT S
EEXOWMFPENAY X7 (BROERMEER) % 1.4X102 EHEH L, 72, 20
5, RAKE 7T0ke, —HOMKE2L LEL T, DEHP Ofkik=> =
U R (BEICOEY YEMEEZ 1L Y720 1pg STk A2 E BT 5 &
XOWBEFRBAY AY) & 4.0x107 EREH L, ZOMICE ST, BERLEE
X2, —EDORBALY AT LR HEPKPOREZFEHT 5L, TEROXL
I D,

- R OEAMASL © 1.4X102/ (mg/kg KE/H)

s k2= U 27 © 4.0X107/ (ug/L)

BED AT LAIVIZEITHERMKPRE

URT L~L PR (pg/L)
104 (1/10,000) 300
10 (1/100,000) 30
106 (1/1,000,000) 3

(2) XERERERFHER (NIEHS)
EREHITOT S L-EB FEFEY XY §Hiit > 42— (NTP-CERHR) (NTP 2006)
NTP (2 & 5. 2006 £ DEHP Ot MAGERAREICET 53l TlX. & b TO

8 JE SN B EICIE, ERICBRESNTZEDIZD, BESEXZE LR ERIRVEENT
Wiz7zsh EPA [ZAF R & OHFIIIEER LB R TH 2~ U A EHD 13% 2 i,
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ELRERY 72 3FLIE 223 DEHP 13 » 8IC X 2 8iakbr Tl AN OVAGEICHE E
WA RIETZ NI RSND 22D, 8% 5< (probably) t kDALY
(FAEFEIZ RO BB E KIS TREMEDNE(E L, DEHP O&EDS Hoamnid, &

F AR IR A EEER RS TH S D L ST, Fi, KEO BRI
#1J % DEHP O R #IIT 1~30 pg/kg KBR/A 9L HEE S (7L, BROZ
FRIIHEERFA O EBR, 1R OFILRIIRAZ N LI-#E 2S5t 35) . NTP X
CERHR FAZE XD T O RMICFEL TV D,

1 BRI 00 5B R 00 TR R DR BT BN B B,
1L E DB I OEIRPICERIC DEHP 1288 S L TV WREBLA
Hro B O ERBRARAE~OEBIZNL b OBERD S,

© RN DAEFER IR/ NRDERE DN B D,

ZOEN, BIRSUEERRAZ LI~ O ERLEIC X 0 | B SULH A B 0 A5
RIEANHBT D L I 0 REAE U5 TTHEMEIC S\ T B ARSI
SNBDHELTWD, o, BADAEFTHZEIZONWTIL, ERLEZ ST 25 EIC
HRE L VVTIED LRV E LTV D,

r

CERHR B /3t BAEBMEIC OO TIL. TR R O FER s D PR E
TDEHPIZHEFELZT v MZBWT, 1FEASITHERAR~DREIZEB L CRE
flichvTnad e L, f@ERALSIE, /IR (toddler) ~DFHMIZIBVTIX, HEOHE
W7 > MZDEHP 85 L7k 9 6 A% 3 HIT 100 mg/kg (KH/H % H[A[#E
N5 L7=RBRICA b ='L b U OO FIZHE-S&, 20 mg/kg (K#E/H
% NOAEL (Lietal 2000) & LCEIFTW5, 7o, EiE, TP ~0OFMmICE
WTIE, & BV LOAEL & LT, ZHARIRE G RBRIZH T 2R OREZ DI
OB (BEWRAFEZRRITIH T 2 /MVERKIR) 1285 < 14~23 mg/kg (R H/
H. NOAEL & L T 4.8~7.9 mg/kg {AH/H (NTP 2004) ZzF T\ 5,

F72. R SRV BRI O W T, NTP (2004) OFREBRICIS 1T 5 /N o 1A 5l
B O (LOAEL: 14~23 mg/kg /A&E/H . NOAEL: 4.8~7.9 mg/kg {K&E/H) |
Akingbemi 5 (2001, 2004) ORBRIZEBIT DT A4 T 4 v e OB IR D A
H, (LOAEL:10 mg/kg /K 8/H ., NOAEL : 1 mg/kg {K&E/H) & U Poon & (1997)
ORBRICB T DK ERzel{t (LOAEL : ¥ 38 mg/kg KE/H) OF — X ZiE
% L. LOAEL 138 % 5 < 10~30 mg/kg A HE/H O#FHNTH 5 EHEE S, T
v MZEIT % DEHP O#% 1 &7 O NOAEL X 1~10 mg/kg (AE/HIZH D Z & MNEE
T —2MLERMTOEND E LTS,

49 NHANES 2001-2002 OfEH: (n=2782) (23S &, JRPNHEDIEE) O RBEEHEE,

50 NTP 124 U 9 5588 (concern) ZKWEMNLEWHT KD 5 BEETERLTWVWD, BAETE 55
& (neglible concern) . #/NRDE S (minimal concern), W< 5D ¥k& (some concern) .
& (concern), HAK7RHEE (serious concern),
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(3) ZDih
KENZB T D oRPE, KEHEERLSZ2LES (CPSC) I2Xkv, HE
F RS2 M ERE 2008 (Consumer Product Safety Improvement Act of 2008 :
CPSIA 2008) @ Section 108 (ZHEVy, [RFIPHD 7 Z VT 27 VI K O ORER
AANZOWT, FEB MR —=Y T AT TR ENLDRBICLDLTFELR
Hhs7e EORBIZOWTHFH M2 THONTE Y, 2012 FIZFEEaHE LE
(commission briefing package) #1Ek3 % T & & 72> T\ 5 (CPSC 2008, 2010),

5. BRMES (EU)

WE K RGOS, For, BEICET2INES X OHFSHA (EC) No
1272/2008 2R S5 X 912, 2001 4E X » DEHP (345 =MHEME & L TUFD X
IS TS (EU 2001, EC 2008) ,

A7 Y —2;R60 (& FOAEIEENZEFET L LARINDINEWE ; LIHEN &
{872 9 BZ 1L : substances that should be regarded as if they impair
fertility in humans ; may impair fertility)

7 AU —2;R61 (B FOREBRBHEORIK L HRINDLXEWE ; BIRIZEZG
Xl Z 9% 11 : substances that should be regarded as if they cause
developmental toxicity in humans ; may cause harm to the unborn child)

(1) BRMBRREWE (EFSA)

2005 4E12 EFSA 1%, &Mkl E L Co DEHP O FICEId 25 U A 7 G
124729 EU @ 2004 0 U 27 il E L OEnixtd % CSTEE 726 O E /L%
BEX, AP TE 2 TOREREFEMIHLCE S X AJEKL O E~DEN R
B/ Th D L ibim L7z, = LT, Wolfe & Laytone @B (2003) 1%, =
NWE COEMEEMEICHE S < NOAEL ORILE - B W RETCHD E L, £
DR S BN D REHEFEMEIC 55 < NOAEL 5 mg/kg K8/ H 12 A E4%25 100
ZiwiH L, TDI % 0.05 mg/kg (A5 /H & L7 (EFSA 2005) .

(2) EU

EU /% 2008 FDFHZ I\ T, 78E . HEHE (BRALOVNL, B3, RE%L
LT BEBITHOWTE FORREFEREZ N L, BEORES TV A (RA KL,
O DK BBRIE, KA., ENZER., HEONE, Brh, EREERS. B80S 08 5%
BAR) MONAFET=F Y U TRERNOHEONTHEEREEII LT, RIZIERD
i NOAEL ZH\W Tk hoRe~—rr (MOS) ZHHE L, U A7
AT o1, MIEHREFEED NOAEL & LTk, IREEHREG L7-MEDZ » MBI 5
FEH R OIINCH-S< 28.9 mg/kg AH/H (Moore 1996) MRz, *
7o, AEGHEMED NOAEL & LTI, IREER G LT~ 2B 5 —E47- 0 0D
B OAEFFEOKTIZHE S 20 mg/kg (AHE/H (Lamb et al. 1987) 238&IR S 7=,
R EwIE R O A EMEO NOAEL & U CiE RE#E 5L DT v Fo 3 #AERERIC
BT, 300 ppm LA B THREDRE/ N2 B E (SEAL/ G BIK/FE3E) R OUWEHEOZ%
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FEMNAE LT Z 215 < 4.8 mg/kg RE/H (100 ppm) (Wolfe et al. 2003) 73
RENT, 2B, BRERECERLSICI 0 ARARNE R S, Fil 23R 0E
B (WA RIY) TOFIHRIZ. BRAD 50%I12x L, FEH TiE100% & STV
%o T2, FREIND MOS O cut-off fEIZHMEOFIAIZIS U THRFT S 1, BRERED
ATREMEIC T D 0~3 AR D 250, 3~12 7> H > 200 LIAHE 100 7313841
=hi=,

Z OfE R DEHP Z& fefl f o Bl T K& OV (&F F O T K& OV Rz 5%
BEZITTCWHHEE, HWEEDHISH DEHP #6H 725286 boor 7 LG 2
HLTWaD/NEDEHP 2583 2 [ERESRN O ORI BT LT TV DR
K OVNE . DEHP ZH 0% > TEMB CAEINZENE N LERBELZZIT TS
INBIZOWTIL, K., BIR. AHE I ~DORBE R AR EOBREND D & LT,

(VA7 2T 2 0BRSS ; BEICERIN TS U A7 IR E IS EIND
RXTHD] EfmLTWE, £, W LFHIMEIC LD ) A7 OB&IT W E
LT\W% (EU RAR 2008),

6. XK
(1) BEE7Ed F¥5 - ERf4ESEES

Rk 12 4 (2000 4F) 6 A 14 HBMEARESFERS - s ARGROERSA
A2 1T 5 DEHP OZ &Ml T, BEEXOEMEFEMEIZOWNT, 7y ML
W~ 7 RZETHREMED 2> B, B/ NOAEL 065N TWbH HDiE, v 7 A
OAEFER A FEMERER (Lamb et al. 1987) 2351 2 A% A CEET 2 k2 HEY
2 (RESE, BRIROEREE) Z4EiE L L7z NOAEL 14 mg/kg {K&/H ., Poon
5 (1997) 12X 57 v FORBRIZE T D REEOFHEMBEFENE L EEELE Lz
NOAEL 3.7 mg/kg fAH/H TH 5 & Sz, £ D#EFR. DEHP @ TDI I >\ T,
FE B FEME L VTR MR BR I2 351 5 NOAEL 3.7 mg/kg (AHE/H &Y 14 mg/kg (K&
[H O AFEFLRE 100 2@ LT, 4mo TDI 2 40~140 pg/kg RE/H &35 2
ENEYTH D E N (B4 2000) .

Dk, FRk 144 (2002 4) 6 A 11 HICBE SN -3E - gt REaR
B AESRIEICB VT, R 12 4E (2000 4E) (21T - 723 (244 2000) LLRE
DOFN R EEI X, DEHP O R BBk & OVEFR 7 A& B MERERIC 81T 5 NOAEL
3.7~14 mg/kg RH/H Z B F 2 A HEFELRE 100 2@ H L T, TDI I% 40~140 pg/kg
(KE/B L &Nz, £72. WHE2E0 RN DEHP 2543 5 PVC 85 2382t 4 %
BAI121E, DEHP RNEMICEDICBITT D Z EN L VBRI o722 &b, IBlE
PER G702 & Dae B - el Z DEHP &4/ PVC Off 2R Al & L TEEd 25 K9
Rk Sz (24984 2002b) .

(2) EE7Bd EAEHEEESES KEEEDODREL

ik 15 4 (2003 ) OEARIFFEHRSATRREAERSKEEHEMEERIC
FOKEREMED BB L ORFNR I, £ORE, 2000 FIZEEFITIY YiF
@ TDI 7% 40~140 pg/kg (AH/H LR EINTZ b (B4 2000), KEE
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HAZMEIZ DWW T, TDI 40 pg/kg (K5E/H Z 22, DEHP O FEEIHEEKIZIRL TH
% (Kavlock et al. 2002) Z B H5HFEAZ 10%, & o1 HEAKEZ 2L & L,
SR 2 40 pg/kg X 50 kg X 0.1 = 2L =100 pg/L &+ H 2 LN Y LEZ L
non s (BA%5E1% 2003)
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VI. BmfEmas E5

DEHP ZIZU LT H T HIBTATIVIEIT T AF v 7 OR[EAIE LT, FiZ
PVC #CiILA SN bW E TH 5, DEHP 1%, PVC 63 H . BT XX
HETosZLicky, R, B K BRPICHFEL 2WETH S,

1. KRNENRE

DEHP Z#% 08T 5 &, T > iE CIxMibE oV R—¥ 2 L > TMEHP KO
2-EH 2k ESn, & LTMEHP O TRILEN S, 200 mg/kg A £ TOD
BHTIE, WINERITe hE2EESOREH,. 7y FEBITH 0% E b VbLTND, —
F. B FOWLED S ORINRIZEG RO 20~25% LT 5HE L H 5, DEHP
KO ORE T RTITILL A0 L, g, FE L ORI T DIRED m0y
. AfERERETRO LTV, 2B, At owsh, RhEzsERT 5
ZEM, B FROT o WETHEERENTWS, MEHP 7513280 bR #w
MR S, F > # 8 CTld PPARo OIEMELIC X 0 Z O KE % il 2 CYP4A %5
DEERBENFHE I N D, MEHP X OF OFBRLIIAREIZI I N7 v VRS 25207,
PREICHEM S D,

LLED X 572 DEHP OENERED 5 6, FrICRENICE L T ol e M & D
MCcRENRHRE STV,

E R TIETo#HE LY UV R—BIEHENK<, PPARa 21 L7ZBEFE LI,
REHBRE DR B2 & bR T-RA R DWW T, (KRNENEIZEE T 2 Mgk Y
JROT—Z2EHNTIFoWAE e hEIE LTz 2 A, AT 25O R
XHEE CEWVWRREO HILZ, L2xL, DEHP 236 EemniciEik L., MEHP
X0 ZOBILIREY O TR EWEIS TRPIZHEE S Z 81T, E P THIF -
EHLEFRETH Y . AEERNICEB VT U 2 S—BIEME O FEE R HTBE O FE 0 4 By i
ElRo TWAZ EERTIHLZIE N oT72, £/2. B b TH MEHP O
REPITONTNDZ LD, o BBLIEEZFFOBELZA L TWDH EEZ LN, &
512, B PORPREITIENEE TV u U BREESZ T TCWe, —F., Bk
TIERHEERE OIEMEIEAEZERNRKRE N ENREI N TV D,

LoT, BWEZEL LB WTIEL, PPAR0 I X AMRFEREOEWIZLY
F oW BEOMNBRED T NE NV ETEWEEZOLNDN, b MR BHERIND
AREMEDOH D LTI FORBRICBWTHAERFETH D . AKRZEDL EREIC
ANt FOBERZRMRERIZT s wEE X TREREEITI 2V EEZ LN,

2. &%

DEHP Ot N OEEICKITTEELZRFT 572010, SHEIYRBREESE b
IZBITOEFEOMREZEE L LA, EFREMICEWTERE® b4t/ DEHP @
Themihi, BOAMEE AT - BAEBFBETH T,

BB IEIZHOW T, in vitro TIZIZIEEMETH Y . in vivo THGIEN —ERIRE
LTWA b DDREETH Y  BARICHAT DEHP KOV O #7 DNA (2%}
L CHEBHRNGEEZRTHLOTIERWEE X, TV 23T 1 v 7 ipgaitk
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WE TH 5 TRENMEIZ & 528, W) 2B mF M E T2 LIl L7z,

(1) #EHLAM

<~ AKRNT v MIEBWT DEHP Of D#512 L IFIEEAFER END Z &0
REINTW5S, DEHP OR N AMEZ IR & L mEslRaii o 9 b IR
NOAEL &6 7=Di%, 7 v b 104 BEBRER 5 REBRICB T D2FRDNAD
NOAEL 28.9 mg/kg (K5 /H T > 7= (David et al.1999, David et al. 2000a) .
*ﬁ\tk"féﬂﬁi@Ehfﬁ@]EHP@@D%% X BDFD AT S
DTV, 72d8, TR b ORTOE ZiE & DB AVITHBEIL R o 7 & DA
ERPDHD OO, FBEMP/NEIL, T, BREEENMEN LD, RFHER
Eb e MIHT DRNBAMEICOWTHIET 5 Z L3Ry ch o &l Lz,

FowWBEICBITAIREDPADERA T = AL IZPPARa /0 LT-RIKICL A0
ThHhHEBZOLNTNSED, PPARaICE L TidiTF ol & R TOFENKE L,
LvL. fxifi. Pparo R~ A TH DEHP %5 IC K> THIEENAE LS Z &
F > IR BT DR AMEAIZIE PPARa LIAMZ E CAR DN Z BIKORS-4
LT ENHEINTEY ., EHEOEHREIEBINL TS

72%. TARC X, 2000 fﬁ@ﬁ-ﬁlﬁf DEHP #7 —7" 3 (I: X 2 F D8 Ak
hO%T Y TEZRW) IO LTV, 2011 FICHTEE ATV, 7 v—7 2B
(& Mkt L THEPA i%ﬁ?éT EMEN S D) ITHFELTWD,

(z)iﬁ a3

o kb\f&k&ﬁ&@éﬁﬁ%‘%%&’iﬂ“éﬁﬂi“ﬁ%ézh‘(is 0 | FRICAEIRI O
&%%@l%%%ﬁtﬁlEHP@%%ﬁiof\wﬁ®$%% NP SRCRRAY-A VY E
BAEHEP DO LA TN D,

ZOX D A EMEICE L T T v Re P UAER E1T U ok X 72T N 12g
SNTVEN, WINHRMOERTH D, BEFMEICELTEH,. PPARo OS5
MRIBINDHAN DD DD, BLERE THEN. S VI /ERBEF T2,

FEREN) I ZxE T DA - BAEFBHEOHEMICEFREZRG L& 2 A, BHEORER
IZBWT, BB X% 10 mg/kg K/ H CTHEATEZG RA~DEENL LN TN\, ZO
75, KHIEW NOAEL &G LR BRIXT » FOEIRER 7 B b5 %&16Eif
ORI O 53 R T -7~ (Christiansen et al. 2010), HEHARIZBIT 5 AGD
ﬁ%\%ﬁLﬁﬁ@%m\é@nﬁ@EEWQL%O<N@Wm@3nwkﬂt@
H. LOAEL (% 10 mg/kg WE/ HTohoTz,

EMZBWTHE, ToRBAICL2EBRTHLEENHERINTWNDLZY RARA U |
f\w@%—aLtﬁ%ﬂ%%hfvé&%ﬁﬁﬁﬁ%éh@E@Twéo%E%
HAD —#REMIC BT 2T o R DEHP (Ui g FH- & HAS IR0 AGD o4
e o=, £7-. AR KT DEHP B E & rh kR L Dk L
DOENIEENZ NI EOREDRH S, T b OWEITHIT D IRFPIHDIREENG
@ DEHP BREMHEDORLTIZ. b FOHTREW X 0 &I M 5O AT HEME AN R
BN TWD,
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3. TDIDHE

DEHP X7 >l CTRBAMERRBO LTV DEN, BEemthic o, =8
CxRT 4 v I IREEWE TH DS RIS D 0N AR B EEEYE T Wn
CHr NSl TDIZRETDHIENARERTHD EE X T2,

FoWHEICB T AFRNADER A=A LFTPPARaZ N LERBICE A ED
THHLEEZOLNTWEN, ToMlELE PTOEENKEL, ZORKEENLE
WHRAEE NMIAMTFET D Z EIIREETH D, —FH. &, PPARa USMC HEED
TERRIBNEE SN TS, L, ZOHIHLEORENED XL 51T > hED I
DANZEE L TV A NFBRESRTIIRHTH A7, ZNHOREEN LiziT o
HORNEE NIMETEDLNE DO NPBAHTH DL, Len-> T, FomEICE
TOFRNBAERET e MOEAT S Eid# LYy, £7-. & FTiX DEHP
EBRNIAMERANBIED L ZARO LN TR, LRn-> T, b hORLEER
BIMICB N T o lWEHOT — 0B HINLBN AL EE S Lz NOAEL
b MIBEA L TTDIREIZHWD Z i3 LW,

7 A REAOFEITE P THRIREN TS D E b, AFMHER
TDI B E DRI E L TR - S~ OFEE A5 2 & BBUES TIREITH 5 &
| L 7=,

B CIEEIBORBR CHEIR O ATERICHT A B RRRBEEDOEREECHE XN
TWHDIZH L, BIES LN TV AEEREOHIT V2L, b oM AE ARG
BROBRFHI AV S 2 & ITHB S TIIRETH 5, Lz > T ATHEICH VLTI,
BIRBROREIIIES < 2 LAY ThH 5 L HIlE L7,

PLEXY #WilBro 5> BAM - BT ZEE L L& 1KV NOAEL 3 mg/kg
{KE/H (Christiansen et al. 2010) % R~fE%EFA% 100 (FEZ 10, {EAZE 10) Tk
L 7= 0.03 ma/kg {K#/FH % DEHP o TDI & % L7,

B TEOE A IR, ERIC B 5 DEHP O A & 5%% (JR - MEHP
TR D OHEIZ LT 10 pg/kg RE/H X2 LLTF) & HAERD AGD %iE &
OFNZFEENH 5 Z L BN IE SN TWD, HEBRE OEITERIZE EF > TWDH A,
EMCHTAEEBRECHY, 7HXNMBI AT LVORERBEEOIELL GH,. A%
DFE PR OMERZFERT 20BN’ H 5 9,

TDI 0.03 mg/kg {AH/H

(TDI 8¢ &R L) FEGE - AR TR R

(B i) 7 v bk

(1) iR 7 BB itk 16 HE T
($5-J5715) BRI D & 5

(NOAEL % & HRALFT L) HEHAEWIZ BT 5 AGD %k, FLEE

BRSO, Al E O HERED
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(NOAEL) 3 mg/kg (K E/H
(e 242250 100 (FE7= : 10, fE{KZ : 10)
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=VI-1 KEHERIZH (T 5 NOAEL &
o HE o
HERSE - TR - " B IYRRSLY b NOAEL LOAEL .
g5 |PVE R gy |R5HW A Tk (ne/keHhE/ ) FI-IFCREF R /e E/B) | ne/ketE/E) | th
HRIAREA (48R @0. 500 ®-Q: IEPRIERERBFRILELRVTIILFD
(2) x R T (O D168~ @0. 750 sl | 2T 0 iREEHEM (i : 500-) Spornsilchai
Ead @12 @36B 1~ 30. 750 #A et al. 2007
15 @56 E E~ . ®: D. Q=& ShEEILERHT.
_. 0. 25,5, 25 - . o ~ 2.5 [, WD, -
(2)® |Zvbk |SD |FH 7B <0. 50, 100. 500 me/ke> REE (FFALA ¥y — LIS (5-) 1= 5 [E. W Morton 1979
_. ) @2:Emm 0. 300, 1,000, 3,000 me/kg (& ®-@: FMMEX. @ : FEREM, HHREAE Takai et al. |ERE~OEEE
(2)@ |Fvhk [0 |- QIO |5y mp HEEEOES) RO | (o grsat 24t (300 me/ke-) 300 me/ke [#) 1y (6)®IRH
B 0. 0.4, 3.7, 3.6, 375.2 FFEREM, RN, FRLAFSY—LIEHE, B e
(2)® |5vr |0 |mgt0  |13:ER B 0,04, 42, 422, 4193 {ReE |BRIEM, FMIRM ). ~ETOEVHD G [37.6 [T, UED] (375 [T, =] ?339 ot al. ﬁf@ﬁég'*
<0. 5. 50, 500, 5,000 ppm> <5,000 ppm> <F
Wista |MEHE 38~ AR Mitchell et
(2)®  [3vr | xime. @. 7. 14, 288(0. 50, 200, 1,000 R |FFERIEMN () . FFRILAF Y — LI5S (50-) 50 [T, U, ] 2l 1085
%54 m. or ARD '
A EBAOREG
- SD. | 34~36. 768 sl | =. = " Noriega et ol
(2)® |39+ [E |mmsio | om0+ 10 100, 300, 900 Gn [55~58RIOLES Y FOFERIEM(10-) - [%] ol 2000 gs))@ég;sﬁ
h=y 4 il (BT - B - HB. MR AL ERERRCREICE Y Pugh et al.
(2)® sy sk |14EH 0. 500 en |#asnes 500 [T]. - [%] 2000
<—% . el (BF - B - BN - RS - DB MUK ALFREGRIC Kurata et al. |ERE~DEEE
(2)®  |$% Mt 138 0. 100, 500, 2, 500 pepill R i 2,500 [T] 1998 (6) D=5l
= Sherm 0. 20, 60. 190~200 = = Carpenter et
(38)x 3wk [ ums2  |26epa 0. 0.04. 0,13, 0.4%> REE | BRI, 4% 60 [T] 190 [T] BT [TIATSDRIZE
= ;3 - 0. 14, 140, 1,400 = o o L . . Ganning et
(3)x [Tk | |grg (1028 0. 002 0.2, 20> B (LA S Y — L85, KERDO. 29%-> 14(4%) [T] 140 (F - f2) [T |2 08, [TIATSDRIRE
EJL [li:37:3 0. 19, 64 = - ~ . Carpenter et
(38)x |24k pooy |1 . 004, 0.139> BEE FFEE18 (k) <0. 04%-> 19 [EP2ORM] |0 " 00 [EPIEPAIRLE
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T 0. 19.2, 98.5, 292.2,

EHA - FFiES (FriiRasArmaiRiE) oEmdag
FIEFGHTXIER 500 ppm-. HERT—2 %88 1,500
ppm—. 1,500 ppm->. FFRILAF Y — LIEFESG00

19~24 (RFFES - AT~
WHEYy-LIgGE) (&
(NOEL) 1. 1#98. 5 (F

A BF) :292.2
[F]. #292 [U, TI.
1354 [T]

David et al.

B6caF g :&#ZGS. 123 6 116.6. 3542 ppm—> fE%) (U, ] 1999 2000b [T]ATSDR#: &
(3D |92 | lggqg  |104ER 1482 o |EH o B [mR~opEE
<0, 100, 500, 1,500, 6,000 FFE S MNCGHEAER500 ppm-. WERAERT, 500 ppm-. [#19(FD) [V, P (6)DIZE#
ppm> 1216000 ppn>, BEEHD (1) ext1, 500 19,26 - ) [w, (B0 L Bl
pom- 48500 pom->. RIEEITIERHE () <1,500 [98.5~116.8 [#]. o g (7
ppm-> N7 - B) (1] =
S8 A - FEMBRANECD P B AR 77 (i) <12, 000 Fh8h (FF) - 322
m->. FFARRAE R A 15 8 0D S ADCES, 000 ppm- [T]. 320 [U] . 394
_ . 0, 322, 674 . ?DEEIZ,OOO ppm> PR [=] [l Kluwe et al. (VIEU#RE
(3)® Sw bk |F344 |ItERES0 103:E R it - 0, 394, 774 REH 1982; Ty
<0. 6,000, 12,000 ppm> NTP 1982 ARBIEE(6)
FFSR BRI AR ELCO, 000 ppm-, HEELL>. M5 3220 [T, %1, Bl
BRADEBTERIEK. ) <12,000 ppm> 674(m) [T]
B6C3F 0. 790, 1621 $e1%A) - BEARIESE + FARRIIRAE M3, 000 ppm-> R B [Kluve ot al
(83)(@) |92 | e 150 1035878 0. 3,000 6.000 REE : 1982; [UIEUi &
. 3,000, 6, ppm> NTP 1982
BRI S0 (1) . FEEZNE (1) <6, 000 ppm> K672 (B, 45 [T]  |H1,325(B. 4 [T)
EHA  FFHEREEEEMN#2, 500 ppm-, 12, 500 28.9 [E]. 29
B0, 5.5, 28,9, 146.6. 769 pom> FFA LA S/ — LK, 500 pom->, ##% (U1, 28.9~36.1 [ [0 O (R BT A )
(3)® N e e 104380 g5 T s B BR4E B M55 (5) <2, 500 ppm—> (NOEL) ] 1999, 2000a *’%%mg)_ﬁ;g[;
50~80 <0. 100, 500, 2,500. 12,500 (U] S (6)BI-iH
ppm FFERHEM<2, 500 ppm>. FRESRIEMERM (4) . (28,9 (%], 36 [T]. 147 [T, U] Hoore 1996
ZEEEM () <2, 500 ppm-> 1£28. 9 - 1#36. 1 [U]
B OHB | maieas
(3)@ |5vb [ |30, w5 [EEEXIE I, 5 65 500 BT (FIESEM. 5 RIE5Em (300) % [%. %] Yoss et al.
60~180 B 2005
2 ®HEME : 0, 150, 500, 1,500,
(4) Sk |Faas |ugs %ﬁgﬁﬁﬁ 5,000 me/kefkE/H 20 |mtemmeanm. axERUECREL Noser et al.
" @Rk : 0. 50, 150, 500, 1,500|™
5 .y 2~GEB DI RIZ 513 Bl K—/$S LAEBIE : $% . Ghisari&
(D |wmz | [ET ﬁi’?;%?%& 0. 1 #0 [#MEROFOLUE FOFLS—+t, FosORBERe|- %) ;Sgéda et al Igneteld-

FEHOEL. KEORED (1)

Jorgensen, 2009
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FoTERERERICHOIHIEEE . THERARFO

FOTH AR F
ICR ST . SEIE - HIHIKABERIE - 0.01%., 0.09%. 7HE&E -
()@ [vvz |©@- |0 [ZEAGEFIS -0 T80, 058 1008 e [o.0ove> 19.86 %] Tanaka 2002 |@EtHHHER
¢ 0. 19.86. 56.23. 168.
<0. 0.01. 0.03. 0.09%> ERRE . FERM. BTG L
IR e . e SRR
SEERTAE~F19 e |FIOABIREEE BEOREL L B
()@ |5z - fumio g 0. 42~171 <0, 0.03%) B | e s, 217 (8] Tanaka 2005 _
cross-mating
EU RAR 2008 -
. o \ AR
_ . lwista FOSKERATT3E~ [0, 113, 340, 1,088 - . BE:
(5) Svbk |, It 125 B3] {0 1,000, 3.000. 9,000 ppm) BEE |F1 OiREEES A<, 000 ppm> <1,000 ppm>[U] Sehilling et _
al. 2001)  |REAFEH
) BUM  KEET. FEGEREM, LAES
voam (riie: Y- LEFEELR. ARERET. LHARE
) PRy gy |f FLTERISDENP - NEPRRS, 3ech(NERPHRL bostal ot al.
(6) x v bk |SD i3 ~) @ - @0, 2,000 @0 (2000) 1987
2Inm Rk BB : WEET. I F Sy — LABRENER
(2000)
= ol il [FLERORERLY. FiEEE0ORELD. FiETo Parmar et al.
(6)x |5vk 5 SmI~218 |0, 2,000 e Par
- T ] HHAERDI, 6188 TOREED ¥ -CTPEDFMEIC Tandon et al.
(6) x ERL N SGE#1~218 |0, 2,000 #0o B8 01 B CORMEL R T (2000) 1990
v R E R ARH500 ppn-. #51,500 ppn-> Davig ot ol |(TIATSDRES
(6)D  |woz P ygmeo71 [104mm Fasgy o 108 A2 e mmomTae. MALAOHTORMA - BER (8.5 1. 5. U 3 |10 1222 19 200 g ppnnp
<0. 100, 500, 1,500, 6,000 #<1,500 ppm-> Woore 1999 | E1% (3)DIE
N N 0 ~ 9, ﬁ
ppm>
o EERERR
ICR REZHT TH~ 14 [TMMRL) . &
| MERE20, R | 0, 14, 140, 420 F =5 A = _ 140 [T, #]. Lamb et al.
(6)@ [woz |- M. M lemumen (98l% 0140 120 s BT [SEIEE. AHRM. £RHEEDETO. 1% aon. 1. w0 (10 [ Lanb N
) am) (U] . 600 [U]
[U] BV
SEATAER ~ 4 A
(6)@ |zoz [ ma~2 [msAEFr |0 19712 B0 VS g o g gegnes 2 a0, 054> 10~12 [%] 55~64 [%] Hayash! et
SMEIA - 0.01. 0.05. 0. :
ICR SEBME | JARSRRENO. 055> WM. B BB,
(6)® |zvz |@- |2~30 |mmo~17mE % 40 o 190 22 L e UEEs) . B 91 [T, . % et al
) » 0025, 0.05. 0.10. 0. B - KEEMIHIO. 104> 201U, %]
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0, 70, 190, 400. 830, 2,200

70 [ (NOEL)]. 83

Shiota et al.

(6) (@) |wH=x |ICR |H7~12 119R0~18AE [<0, 0.05, 0.1, 0.2, 0.4, 1.0%|;B£E |Ba'RIET-S1EMO. 1%-> m 170 [T] 1980 [TIATSDRIR &
>
BB FIQHARECE, £kl ~10 O CES
IR M. BEBOEEEMOHT b ME () <0.05% |48 [ (NOEL) . T(F1 .
()@ [vvz |- |m2s~20  [rosmmo~1788|"%% 0 e | sy [ ouamgoreE (o o SEOHE R et al i
1 » 0-01.0.025.°. BEY  FODSBEI~TEOREEMEIESR  |8)] 5
<0, 05%>
(6)® |<vw=z S?BL 10 SE4RE12~17HE |0, 100, 200, 500 féﬁn” BAEA19E OB ROADER. RETREM (1009  |-[F] 100 [%] VAR
@0, 20. 100, 200, 500 mg/ketk
R T . wm cag  |[E/E ) |DMETORBLBMBLS, ©L b MEOMIE|20 ne/kghB/E 100 mg/kethB/E  |Li ot al. | [T)8k:me/keth
" (2DEHP 500&£ % ELMD2 - EHEL (20O |H1F] (OMEHP TREIBDEEEHR) [T. U. &] [T. &] 2000 E/H
(ZNEHP
@5EM (. 2. OBEERET. HELIL - EEEAL. BEME
} @ig7~10 [> 6 1ZBE 3o 10 100, 1,000, 2,000 |sam [T - FFARIAX(, 0007 _ _ Dostal et al.
(6)D |5vhk D @50 ~) @0. 200. 500. 1,000 &n @®:100 [T, &] ®:1,000 [T, ¥ |{gq0
@5am cag |20 200 0 1 B 158, 10, 11, 12, 15EMOEE E TR 5HF44
~) Sy hEXR. ERMIERCABLERL
D2:ER8. @ - @:INEMEMIZEZE 4 (300 mg/keg-) B~ D
(6)® |5wh [sp VU0 (@4EE 0. 300. 1.000. 3,000 me/ke gy 300 me/kg [F(D.  |Takai et al. |y (o) o
QM |DxEEIEMN~ | (BEIEEERBOES) B o). e & 2@ ERDNEL . TEREER @) ] 2009 5 =A
PEIRTE R - RAEEMOES (3. 000 mg/ke)
N 5 B (REEBOLES. WROHEMBAKRO N, 0 | A
(6)(®) |5w b |s0 |mea I~1280 0. 2,000 o B s (000 |28 2,000 [T] Davis 1994
= 108/ (208 # pe ) = Ol B Svechnikova
(6)(®) |Fv+ [SD |HE10 ~) " 10, 500 En [mFPE2- TASRT A VHED 500) (%] ot al. 2007
= | 0. 1,400 mg/kgiAE/E (2[E/ SEE2 - FSHiRiA . TEIADFSH - LHEA . SEtERiE | Hirosawa et
(6)(® |5k IsD i1 26:8R 8) B0 i e (1, 400/ 2) (%] al. 2006
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@iR12~218

(6)® |5vr |lE |0oK7 |B 0. 100 29 . ssEnomROnHEDT X b 2T 0 AET (100 |-(5] 100 [U] Akingbeni et ox
@E31~21 8 1 al.
@ : BAB~DRETS A T4 v EMBOTR kR
FOUESIET (exo vivo), ¥EED1TBR-KEEIER
D14Em éﬁ] e 04 FRKRBZREMLED (100
~. 35AE~)
. ©28ER (218 Al @ mABLH - X FRTOVRELS (FBEEEN|1 N, ENED] . - - Akingbemi et .
(6)® |7k |LE @10 B~) 0. 1. 10, 100, 200 0 ). BENTR FRFOVBELR. 5471 v C4| (%) 10 TN FWLOELT 12} o001 CES
(28 B (628 fh fanTR FRTFAVEELR(10-)
~)
@ MmiEDLH- TR CRTFAVEE, S1T4vE
HEOTRA R TAVEELICAEELRERLGL
WAEHOMFEDLH - TR MRTOVEELR, 54
(6)® |5vk |LE|wiome 28, 70, 1008y 10 100 Bl [T v EMBEOTR FRTOVEERD (exo (=] 10 [N] Akingbemi et O
e~ > 1% B0 |vivo). 0BE - 1208805 1 7 v £ MBI al. 2004 ;
(10-)
o HREOHEN - 25OTZ FRTOVEEET. AD
(6)(@) |5v b [0 |uas gé"‘gm A 1o, 750 fffﬁu” . BREERED. 54T« v CMMEAOE  |-[%] ;g{)gs et al. A
20, B EMRaD1E N (750)
HRANDFE  REEN, REESHEM. 0FT
_. 28AM Q1B Bal (2 FXTFOLEN. ARSBORSET (10) . $E Ge et al. .
(6)® 5wk |LE |#10 ~) 0. 10. 500. 750 80 (Mo, BRESHL. MLRERELS. DATRF | 0 2007 kS
ZFOVEL. GESEDEE (750
D34~36. 76E
@sD. fE (22B#~) D, Q: £ERBENOEERD. BE - BELKD . .
6)® |5vr E |THO o0~ a0~ (1010 190, 30 900 BW lmmeremi G, AREREERTE. (100 (%) 300 (%) Noricge ct  [FESOERS (o
@sD 4a8r 3| < T BT B ROBTFRL) . ARSEGERE (LE) (300-) : -
~)
#: 0,04, 37, 376, 375.2 - - BRSO
(6)®@ [5wr |0 (w0 1386 HE: 0. 0.4, 4.2, 42.2. 419.3 @8R |¥EE-4IL k) ABEIZRRAZEMECS00 ppm-> SEZTI%Z] TN ,3;']6 (& T U Foon 2 lmiz(2)01k | ©
<0. 5. 50, 500, 5,000 ppm> o #
0, 322, 674 Kluwe et al. |FELUSN~DE
(6)® |5wr |Faas |memso  |103:Em i 0. 304, 774 BEE | L2, 000 ppm> 322 [%] 674 or 322 [T] 1082; BIF(3QIZE | O
<0. 6,000, 12,000 ppm> NTP 1982 &
H: 0,58, 289, 146 6, 789 David ot al
B 0,73, 361, 181 7. S ‘ o P
(6)® |5~ |Fas |miso~so |1osmms s oy [|OEMESETHOMAMMERHFEORREF(5.8 T0R]. 28.9 |y 1999, 20002 |HAPTSOE |
<0. 100, 500, 2,500, 12,500 #7318 <500 ppm-> . — %] (U] SR g
N N TeEs Moore 1996

ppm)
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0.

18, 69, 284, 1,156

G5t & RE) HREBET. HELAEEE

Agarwal et

(6)® |5vr |F344 |24 SZERI60E zéoéogrz)grbtzso‘ 5,000, B | e 000 pom> 69 [U, %] 284 [5] riab e
REM : F1O AR RO FEEMNLO0. 5%—> . )
(6)® |5~ |F344 |i19~23 |FOIEIRO~208 B 020168’22136 2731 0%) B 1(?;‘ [3 ;é'EEL')] = 313 (=, T0R)] ﬁgége etallowste
s B2 0.5 L B FODEERETO. 5% e B
RE (AER20E) - HREEEC. 0% 357 [&. TOR). U
(6)D |3t |4 |w2o~25  |smimo~20mm |% P 060 B8 1O lipg . B .z [0 = PO
2 OOy R O ST BE - (REHEMINFEIA. 0%-> (R. . NOEL)]
RE (RE21B) - AFRRHED . BRAEE
B, B - SUEROTREM. SN, BLEE 1000 [T. W. UE
i e f N . .
(6)® |[5wr |Mtmo~t0 |sHsme~158E 0. 40. 200, 1,000 @l | (1, 000) 200 [T & UG |4 ) s (gessny [He!lvie et
r &0 £, 8] o1 al. 1997
By FESEN. TEREN. FEERHD
(1, 000)
%R (FBEN21R) RIS TAMRTOVE
sam) [ NI/ - [EF-TEESEAC (10:48m, 7501 54) 5 Lin et al
(6)® |5vb [LE |me~9  |sR2~2088 [0. 10. 100. 750 Gn |17 CRRRRKEN (10) . BRERED. 5100 ADEHE) (F] (750 ADER) [H] |50° ©
BH 70w e - AR (100-) . BEICE1TS
Ins/-SEEHD . AGDKES (750)
Kunin FRI2A B ~5 ol (MR EBICE T SRRMBOER, 517 ¢ EM Song et al. |5% : Lagusk
(6) (@) |wz [['"lag10 W%3a 0. 100, 200. 500 B0 (OB, Ins/-30 mRNASEIET (100-) 2008, Tremblay 2008
sy |- EBORBIOERERHD (500-) saillenfait
(6) (@) |5v b [ [mo~12 |sEEI2~21E88 |0, 500. 625 Gn [HR RETH, MR - B, SERL 0
* (500-) . AGDXE#HE. FLim - FLEE:ETE (500) ’
- Wista — st (iR (RRE21 ) - EREMAOMARITFHEL FRE Borch et al.
(8)® 7wk | s SERT~21BE [0, 10, 30, 100, 300 B0 |an i, s S 100 |30 [#] 100 [%] 2006
sD _ o .
N o ~ =4 Sam (HEURAGDIEHE. FLEN - FLEEERR. £ERFBENVEE | Wilson et al.
(6) (@ |5v*k vrvlsta 1#17-30 11R14~18A E |0, 750 a0 |Em. &8 (50 [%] 2007
sy |HER G3EE) AT EBILET (10-), ADEH Vo ot al
(6) (@) |Zv bt |SD |48 wER11~218 8 |0, 10, 100, 500 &n (100) . ZLEEHZ DM, RETH. SBFHE(G00) [-[F] 2000
B B F o - £EEET (10, 500)
610 |5vr o |wss  |[TEEE~ERY g5 560 1 500 BH | eronm/ smmmm s 875 [T, ] oy 2!
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Grande et al.

R DRI SR E (15-) 5 [#)] 2006 N
O 1L DE .00 = RBASHERAE 4 (405) poge et el A
. _ 0. 0.015, 0.045, 0.135. VEABOKTOEEESIEM (5-135) . ARSHEL ASMFARST
(&)@ |5wr |"istlygri1e  [PEREBB~TRI0 405 1 o155, 15, 45, 135, |BM | (15-) | pmesawIE (135-). FEEELIREGEM - AGD [1.215 [E] Andrade et (3 (6) @520 | g ¢
r %218 405 A =g 05 al. 2006a Xk E—EOH
4545 (405) by
CNLN
NOAEL%E5 mg/kg
= DA 3 |
M= TERORROEBARC. 135, W5TE |1 5RAR) [} 0T L B Iandrade ot |FE/BEH |
Bl) . —EBFELEERET (15 [£&] ® [Eé] = al. 2006b g
BE T/ ERATELDOT 07 8 — L
1B& : FAZE (##0. 135-0. 405) . &h0 (B#15-). Andrade et O
22815 - 800 (0. 045, 5% BR < RS EE. 0. 4050 al. 2006c "
#)
D314 OFEESEE ~%
X %178 A AR SIBAT. B LAOBREOLE - BhE . Gray et al.
(©)B |7vh D DO ozma g | 11 3 100, 30 B0 |DAShOEREEEHET SEROBADEM (1) 11 [E. % 2009 O3
7 N18~65E
D8, xt
. |mi16 | @OL 10,30, 100, 300, 600, D+@: H A ROADIEHE. BEABROEM, & L
©)® |3vr [ Ploms. @ [ERTE TR 2W \mmE amwme, B0 oEEES (100, A3 (] 10 (%, Christiansen ox
3L HE @0. 3. 10, 30, 100 RO sz oni |0 R2 (35) :
%16
B REBE FIRURONDAE. AEEY  Lomp-xs |@E ®E U
R, FIOBMEEME <300 ppm-> [U. EDD] ] - 00 ppl
EREE P, P2 ROBRTHD. ROEEEE om0 1 g [S9GER L. [WolfeaLayton o
. F1DOME R4 <7,500 -> N 7,500 3 2004 5o x
FO:0.12. 0.78. 2.4, 7.9, 23, b R R pem pom (] 3t fLEER
71, 592, 775 . = AL
FOSSERBT6ER ~ I, BRE~OEZE xR UEMFESOHEM 46 (FF. B [U] . AEMRABERT
(6)B® |5wk | |mi#17 | 1. 0.00. 0.48. 1.4 49 14 |EEE| (Flt) . FRAERVEX (FIi. F2M) . BRAEOR [14(F. B (U] 1,000 ppn (FFEHE i (6) BE—
48. 301 543 MEIIE. BWENE FIH) % <1,000 ppm-> ) [#] FeFYEL,
N N R 8E R 300ppmiL
- . ETHsnt
F2:0.1.0.47. 1.4, 4.8, 14, FI. REQEBBREORERECHT Z L F P Benson 2009
46. 350 ] BUDL10=27 [%] (BUDL o B 1) ;{;\m@";ﬂffé O%
HOZE, NOAEL%E
1(3)_0(5)~ 170508()*12)0860300‘ FI+F2BEICHE TR Ao NDETER (K. FBE LK, 4.8 [Z] 14 (2] 4.8 mg/kethE/
+000. 7. 500. 10,000 ppm> IR, BE) OFHEET HEE 1= = B & .
Blystone et
al. 2010 Ox

HIZBFHFMONDEER (FFE. HRLMAE, AL
IR, BE)OFWEAT SHEEICHT EINVFI—Y
F—XEDi#EA

BMDL5=169 ppm (F1) .
77 ppm (F2). 142
ppm (F1+F2) [E&]
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. iR BT MEBETRMRATOVEAEELGL
65:8M (BFLE®R B il Tomonari et
©)® |x=% WERES~6 1) 0. 100. 500. 2,500 0 i PEEREM AREE, TR L5 Or—u|0 500 (=] al. 2006 ©
4 1 (500-)
e, RS
&)@ |3 it 1380 0. 100. 500, 2,500 fﬁfg’ B ECERERRIIHELL 2,500 [T. %] foreta et ol oz | A
4 = (2)®Iz2H
‘ YEIR 1B B ~ 50, 3.0~3.5, 30~35 R BEEHERET. FANEREN. BROE| Arcadi et al. |, oo
()@ |Fvh |LE |12 %218 (0. 32.5. 325 ulL/Ly K| R ERIET. WA ERRED2 5ul/ > | 3.5 (U] 1998 gokERAE | A
. N N N Rosicarelli &
_ o wista FEIR16E B~ e | BB BRI . WROE. FRSRD . 5| rel
(6)@ Svbk |, It#5 Wi 140 <0, 1% (w/w) ) | X&‘#ﬁiﬁ%i)ﬁ/}‘%?l% - [#E] géggamm A
DEHP+T : FEE-E18M. LABCE £ (500) . HERD
6 (6:E DEHP (0, 20, 100, 500) X[ FERA. MPLHER (100-) . EAFIZRESHEL (BEF—4>
= TEBL= MEHP (0, 10, 50, 250) s&%l | (20-) !_: S—
()D [Tk 1D \rggeg,  |0RM +FRRRFOL (FOEFB[ED [VEHPT - BEBREL. RO EEHD (250) . e &lloo 2007 e A
) 150.4) HFHRE BEROTERD. LABCERRED (500 . mHF2 h !
AT AVED(10-)
A 0. 300 me/kefk /M Wl |TEECRERRO R, HEOLIL Y 6 Ljungvall et
(6)D 7% 110 S~TiEi /8 B0 (M. 5471 v AR, SIS L ~[#] al. 2008 A
ERHERRFIHAILE D RILE D RIBMELHE £ & )
(&)@ |75 18 i | e/ BB T O5~IBM) | BT bRTOVABES |-(%] Lungias! et A
L. BasicEaL )
: , 0. 300 me/kefkE/E W [BTOEKEMET. HTEHOKTEDORIER Spjuth et al.
(8)D |7% B8 S~188 (3E/8) &n |mEm i | 20063 A
. 0. 300 me/ketkE/E |, . . ) Spjuth et al.
() |74 %8 3~TiEES 3E/E) En RTEL BTOHE~OEERELL [%] 20066 A
A 0. 300 me/kefk /M Bl |in vitrol=B 14 BMT O BIEES. £HRSHE Spjuth et al.
(6)@ 7% 18 S~TEE (3E/38) &0 |cEEEsL : Bt 2007 A
HEOE-BS I 2. B~ E (2) HAEMERME, (3) BRAMEKROEEEMNE, (4) ME~OEE (5) RER~OFE (6) WNYW
R OEFE R ~D A~ WHAHTITRBEES., Iy a>2Z0RBREZIIYV A — b —#% & LToORH, XITREBEH,

NOAEL/LOAEL : [#]%%# . [TIATSDR. [EJEFSA. [EPJEPA. [UJEU RAR. [NINTP, [WIWHO. [ElE54E a5, [FIAEM
S EICE Y B S & ik (NOAEL/LOAEL O#FHI AW S) -
BB W TEET — X L LCRET 53 A

FEATEIC D P D S & BB AME VSO - X

®Et
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<Hl#K 1 : MEHP QX BLKBME. BEE>

Fa | AW F g5 (Ho55E)
I THENBE ) (22T -3 HILARF T B EL) MECPrP

II THENEEE ) (2- VAR FNF L)

111 THENEE ) (2-TF-4-HILVRF LT F L) MECBP

1A% THNVEEE ) (2R F T AT AT L) 2¢cx-MMHP, MCMHP
Y TENLBE ) (2= F -5 HILRF TR F ) 5cx-MEPP, MECPP
VI THENBE ) (2-=FIL-5-F AT L) 50xo-MEHP, MEOHP
VII THENEEE (20 (28 RrFTZFIL) AF L)

VIII | 7Z1VEEE /) (2-=F)-4-BE FrF I ~F )

IX THENEE ) (2-=F)L-5-E R ~F i) 50H-MEHP, MEHHP
X THNVEEE ) (2-=F-6-E K ~F )

XII TENLEE ) (- T N-4-FF T AF L)

XVII | 7% AT/ (2 (1I-BE FedrmF i) ~Fl) MHEHP

XXVI | 72 NEEE 7 (2 (-FF =T ) ~FL) MOEHP

(Silva et al.

125

2006 . Albro 1986. Koch et al.

2005)




<A 2: BBEE>

ADHD

-V CEZ e

AGD JITFH AR 5 2 e ] R

AGI AGD #KH CThr L 7= fits

AGI-L HEMIE L7 AGD

AGI-W AREMIE L7Z AGD

ATSDR CKE) MW 8 R v B i B

BBP T HNERR VT T

BMD N Fv—I HE, N Fv—7 R—2R
BMDL Ry Fv—7 F— G TR
BMDS Ry F~v— R—RAVT7 Ny =T
BMI Body Mass Index

BSID-II AU —H G IS ER A 1T

CAR RERRA) T v R A X )R K
14C-DEHP 14C 125#% DEHP

CE 7 LT F = —HEE

CERHR CKE) b MEY X 7§t & —
CHO i F A = RN A X — PR

CI 15 1 X [

CPSC CKkE) HEERGNLZETZES
CPSIA T B 2 8 2 A s TR

CSTEE (EC) #k, AEEHMENVREICET IR FEEES
CoA MHEESR A

Cr JVvVTF=r

D4s-DEHP 3. 4. 5., 6 (L EH/KFEIEH DEHP
DBP TRV T F L

DEHP THNLBE R (2-=F )L ~F L)
DEHP-NWP DEHP & / = 27 W)

DEP T X I)VEEY =T )

DIDP THENRTA T IV

DINP TENEA Y ) =)

DNOP THENEET n-A T T

DOP T RN T TV

E2 TANTZ UL

EC KRN Z B2

EFSA RPN it 22 Rk B

2-EH 2-TF)L~FH ) —)b

EPA/IRIS CKE) BEGRETmME Y ATER AT A
EU KM 3

EU RAR EU VUV R 7 imE

Fo . Fi1 . Fo | Fs

B, 55 1 AR 2 2 1, 55 3 4R
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F344 7 v k

Fischer 344 7 v~ b

FAI

WEET v Ra oA T w7 A

FAO ] B 5 A b e SRR B

FSH YR il AR v

Fug PR B /L Sy R R AE

GC/MS HA7 v~ N7 7 7Emoiret

HCG (= ST =l N N = ] =g

High-MWP T HNVIEE ) T AT )ViEmg & (250 Da<) K
HMW T ANVEEE ) T AT )Vimsy & (250 Da<) K@Y
HOMA Homeostatic model assessment

HPOA PR T 58 1 5% ity e ik

hPPARo ~ 7 A PPARo-humanized ~ 7 A
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