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BH

BR -EROEOHBEEOREIFIHELE LT, 7HIVBER (2 —=F)
~F )V) (DEHP) (CAS No. 117-81-7) OB SBREREITMAZEREL -,
Iz AW AR, SHEERR (Ty b, ARG YY), B2
BERR (Fy PR L) EBRAMRBRCBEERHRR (T v FPRUY T R),
Rl - REBHRR (Fy b =UR, FARVGTZ), BREBEUHRAR, BEFAE
ZEOHETH B, .
ERBYIIBWTERD b7 DEHP DE:AREiid, A - RAESZSHLENAME
Tholz, £ - BEZFHIZSOVTIL, ToHRICBWTHECARBRIIHTIE
BRARINTEY, FICERHEUVEILSHORERME/- L~ DEHP o&ZiIZk -
T, HEROEMRIZHTHIEBPEBRNERAE»ORBOOENTWS, i, b FE
BOWTHAER « BE~OEENRENRTWVWAR, BHEELA TV AEEREOKIT
L, e FOHRZRAEBERIGBFROBIFHIAVWAS Z L 3HERF S TIIRETHS &
Fi|pr L7,
BERAMEILOWTIE, 2TV ARVT v MIBWTHEERSRIND Z LIRE
NTW3H b MZBWTIXDEHP RO R\ L 2R B AMIIZAS TRV,
Fie, BEEHICOWTIX, invitro TIRIZIFRETH Y . in vivo THEEREM
ThHH ., BENILLH T DEHP RUEOR#ME A DNA (23 L TEEALRRIGES R
FTHOTRRNWEEZEZLNZZ b, P2 XT 4 v 7 REMDETH D EE
HIXH A0, THNLRBEEEHDE TIER W EHET L,
Lo T, MAE—BEIE (TD]) 2RETAHIZLBAETHD LERT,
ZERBDOSEH, BELEWVWNOAELIX., 7y MR 7 B 21%% 16 BETO
HEBNEESRRICBITS 3 meke KE/ATH Y, FHEEFELE 100 (FE= 10, @
£ 10) THR L7 0.03 mg/ke 5H/A % DEHP @ TDI £ &RE L=,



I. FHEFOFR

TENLBER (2—xF~xi ) (DEHP) id, 7ZNVB=ATAVO—ETH
D, ZEABZRTVIIRIELE = (PVC) 2FXWMA L THTZAF I DFH
WHIE LTRAESNI{LERE TH S, FHBETIL 2002 F 8 AN, WEXITE
AR EZESRETIRRBICEMT Z25E - ABREEIC DEHP #E#EE LTAHW
7= PVC 2 ERS ETHERBECHERAZFRAE LTHEIELTWSLIATH D,
BELEBBE BT, 4E., H-IZDEHP, 7 #1814 Y /=) (DINP), 74
NEESTF N (DBP) . 7 ZABY A VT A (DIDP) ., 7 Z VB & 7 /v (DNOP)
BRUT7 ZNEBR PN TF (BBP) 20T, RABERIIBITIZRMLARE -
BRAEOHBEEDODYUTEIBZIBRNDLVELOOEREZ NG, Thb 6 WE
oW TRRBEEETMAER I,

I HENRVDEOER

DEHP 375 AF v 7 ORER L LT, HIZ PVCREZRAEZRS (0. 4. &
fB), DEHP /i PVC 2B ENTVWA T, PVC AN LB, BITX
iXE#T 5, Lo T, DEHP IZZR, B, K, 1, EERCELHIZFEL D
5. BEVLRBREFLRYE L /2> T35 (CSTEE 2008),

1. &% - 9FR - 9FE - BEX

—iR4 - TENBER (2T F AT L)

IUPAC : <FEZ>TELBER (2-mFA~Fi )
<4 >Bis (2-ethylhexyl) Phthalate

B : FTENMBRY (2-=FN~FN), DEHP, 7 ZABEIA 7 Fil,
DOP2

CAS No.: 117-81-7

aFE C24H3504

SDFE: 390.6
i:r:\/“\
Qj/E;/\¢’
(A AREREREHEETESMET—F (BAGEE ICSC) 2001 L0, *XEEZEFE
EMAEHET— {27 (USNMLHSDB) 2010 & V&%)

1 72 AT (nFd 7 FN) PEOMOREEERRET LD 5,
: g 1R



2. PEIEEHEE
HERMER  FEMLRRI[OHD, BELLRBOR DL W 5 EE
Fh s -50 °C, -55 C*
o 385 C
AP - 215C (o.c.)
EEE: 0.001kPa (20 C)
HBE (K=1) : 0.986
K~OEREYE . B an
F7 5 ) —NSKGEREE . log Pow=5.03, 7.60*
Ao . BoEE (EEHEEERBNE) **
(B AFERR ICSC 2001, * US NML HSDB2010, **EFEXSH 1975)

3. ERHERE - BHHAER
DEHP ® 2006~2010 & ® 5 EMOENEER, GIHARS 2 XK [I-1 IIRT,
2B, LEHEOFERVREEORKBICHAT IAEBBICE ST, 2009 £EIZE
BERLFODEL LTEH N -ME - HAKEBOSEEEIT 146,051 b TH S
(BREEEE 2010),

Fz1-1 DEHPOEANEEE - BHAES (2006~2010 4F) B (i )
2006 £ 2007 £ 2008 4 2009 £ 2010 £
ENEER 173,281 187,983 166,311 125,281 143,539
AR 22,617 9,508 20,359 25,012 16,005
i R 8,634 7,157 6,497 6,442 7,220
Edllartin -y 177,670 184,349 162,520 123,859 140,389
*MEHE SR
(ATEBRI T &£ 2011)
4. A&

DEHP i3kt =1, = brtein—X A&7 Y LEE BikdAOMICBF
REBEERH DD, TITRFy 7OFBRIELTHVWLNRS, FizElbr =18
fa. EFELTY— b, BREE. EREEM. BERE=AT7 4145, X=X b2
HHIND ((LFEITERH#M 2004), £OM, BE. BECESAOBEAE LTHE
Bans (BfEL 2005), EWANTOEERARHIIHFIZOVT, 2006~2010 F
D5 NEOEHERI-2IZTT,

3 7aAEYArFA (DOP) & LTOERER,



F1-2 DEHP'OEXEAFFIERHGA (2006~2010 FD&E)

ik Wt (hr) | BREE (%)
AR 195,641 24.7
—7ANDBL— | 113,806 14.4
IRTU R (—RA) 83,513 10.6
BEHK 79,678 10.1
EARER 73,893 9.3
BERC=NVT7 4 VA 57,530 7.3
awiy R (BHRA) 51,204 6.5
HFEIE 6% RBOR® : F—R - H R

o by - B - 3R - 8EAL 135,722 17.2
Y, BEY. FOM

&8t 790,987 100.0 (100.1%}

*FLRAMHETES (%) OMIEBIALY 1001145
(ATEH TES 2011 #/H0T LTHER)

5. #ERMF
(1) BRRAORBE - BHOEICET AN
OERARH
EREEEBEZBVT, L. RS oRRElE (EEEE57E=at+%5,
EAE 1959) F 3 BERUVERAE ABEE L{REHFEEXIZINLOFEY
B—oHE% 712X, DEHP 2E#ME & LTRAWEPVC 2R LT 56/
BIEZ ., MIEIIEHHAREZSHET5RRICEMT IHFAENIIFRAECTEM
£l LTHAWA Z 3. DEHP BZEHXEFEB L TESKIZEMT S8 EADRW
FORMIENTWAESZREZBIEINRTWD (BEAE 2002a), FO0IED,
DEHP #A/#AI2 L7 PVCREROER~DERAZET S L 5BMEINTWND
(44 2000),

@*E

EIHAES 212 (FyamitEgEY s s v 2FT) BT, DEHP I
MEsLTEMSE L LT BERRRa—F 1 7O (§ 175.105, 175.300,
175.380. 175.390), R UMREOKS (§176.170. 176.180, 176.210), KV
> —~OFEH (§177.1010, 177.1200, 177.1210, 177.1400), &BREOHEE

1 HM¥E3IZRT

5 frO@nAECRE LT, KAR, BiF5 Aot eSS ORE, NG, NI, WE, B
B, OER. By, ERXpaEReomicgsn, o, SRXITENS I EEEMT AR, BEF
OMOBENS, 7L, BERUVKEEIBITZRELHOEROBICHEINLIER, BEFTOMD
Bk, ThESERYV, 2, BHRAL LI, ALKXEENMHEANL, IZBATVWIYHT, &R
RIZEMY B LT IBEEFOETETIHEET LOEWVS,



#| (§178.3910) RUWHEA] (§181.27) & LT, ARICEEEMTIBRER LI
FERITH2ZLENBDOLENNTVED, BRICEVHRBEMINTWVD, Bl
§181.27 IZBWTIX. MAKZEERDARODBE~DERACBESIN TS (FDA
2012),

QR MES (EU)
ZESRAA (EU) No 10/2011 BWT, BRBEMBROTIAF v 7 HHX
EREIZOWT, UTO4&4TDEHP #8H T35 (EU 2011),
Specific Migration Limit (SML., 2% TEHIR) : 1.5 mg/kg
SMIAT) (ZNV—7H#I[R : group restriction) : 60 mg/kg (DEHP #&%r 20
EORMEMMTEE  food contact material substance D {5 & LT)
Restrictions and specifications (H|[RFIER U : ROBRIZR S,
a) FEEHHEREMIZERYE LERT 288 TR K~ rTHEH|
b) BAEBLE T 0.1%FKH 0T BhH

(2) KEREBEX(XHS K51 iEE
OEN
AEEMEME (mg/L) : 72 L
KEFEAEME (mg/l) : 0.1
IR (mg/lL) : 2L
EEREAEHE (mng/L) : 0.06
ZDMBELE . HKEBOBERUMEOESRE 2L
Tk FERKIMERE 2L

QHNEF

T RREEHES (WHO) (mg/L) : 0.008 (BREIAKEN A FT A % 45R)
EU (mg/L) : 72 L

K ERERHEF (EPA) (mg/L) : 0.006 (Maximum Contaminant Level)
BRIMKKQBETA K54 2L

I. REHICEIANROBE

WHO kR AKEN A K542, BU Y AZiEfE (EU RAR) . XEHMHME
ER R (ATSDR) OEME2M 7o 7 74, RINAESEZSHEE (EFSA) ©
ERE, EEFEH TS T A FAERY 2 7l #— (NTP-CERHR)
OE /77 2RI, BHICETAELRBENMRZEE L (WHO 2011, EU
RAR 2008, ATSDR 2002, EFSA 2005, NTP 2006) .



1. RS

(1) B
OEEEICE T2 R R URI

FoBHIBWT. 0% ESh” DEHP iTHLE DY N—EltL->T7 &

Bt/ (2-xFA~F ) (MEHP) RO 2-=FA~FH¥ )/ —A (2-EH) 2
MAKGBENT-%, /A7 {E (MEHP) OB THRIRZIN S (Eriksson and
Darnerud 1985, Sjéberg et al. 1985, 3FZ 2003) , L L., KREREFRRIZIIFR
450D DEHP & L THAEBRIEN S (Albro et al. 1982, ATSDR 2002) .

@R

T TR, REHORPHR»SHEETI L, BEREORE I UC TE
% LU7- DEHP (4C-DEHP) (2,000mg/kg EE) ©5bH, H72< &b 55%05%
Raind (EHEEERS D720, ZhUEORREFLFRENS) (Rhodes et
al.1986) , £7-. BAKEE N DEHP OWRIRBIIEBEHO T v P THW &R
ENTEY, UC-DEHP % 1.0gkg FETHRHREOBRELIES, 60 HEDZ
v MZHAR, 25 BE~OBRES TIIRPHEREITN 2 £ (26%I12H~<44%) TH
- 7= (Sjoberg et al. 1985a, 1986, ATSDR 2002) . mAROBR OB EIZBITS
YA TORRBIZTT v FLDEVWE SR, RYHEE T+ 5 &, DEHP ©
2,000 mg/kg B/ A KEEHTEES TIX. 7 v O 0%zt~ —Ft v FTIX
2%, ¥1500 mg/ke FE/BERERETIRT v b (BEERE) @ 66.2%I2 b=
JAYN GEREIRARE) T3.8~12.7% & 2T\ (ATSDR 2002, Rhodes et
al.1986. Astill 1989) , —5. 100 mg/kg FEEEHRETRXT v b, A=I A4 HF
by T UALY 28~3TUNRELDOHRELH S (Astill 1989)

DEHP O NBEUZHIT 2 FOHEIELE» S ORIRERT, RECEH~OHE
B  REBOK 20~25% EHE SN TS (ATSDR 2002) , —F., EU (RAR
2008) 3. #9200 mg/kg FEFETODEHP OENERTIE, £ FE2ELERE
ThT v b ERBRIZRITERITH 50% EHEE LTV D,

MFERGFER C =Ny 75847 L7 DEHP &teiR/E i/ Rlamn %%
7R AAMFEBRE G, DEHP o m$EEIL 0.34~0.83 mg/dL IZZEL, M4
HHIT 28 2 TH -7~ (Rubin and Schiffer 1976) . £7-. DEHP om=H b
OWEEIZZTHEEEZTL., BWVRIZEN~OERIC LB LD THY, i BVHET
OERIIT 10~12FRITH D L MESNL T3S (Sjorberg et al. 1985b, BE
2003) ,

EENOORIITEL, Ty PMeBWTHEA TR THLERABMOEBICHE
D 86%BEIEL T (Elsisi et al. 1989)

(2) 2%
Q)4 2NN £il

T olEICBWTC, DEHP R ORMBIZIEFITELS amT 508, FRERT
JERFARRRIZ BT HMENREY, Ty FTIIHEB~OERIXIZEAFEDLNT,

10



DEHP R OB OREE BRI T 3~5 B, ZOMOMAET 1~2
AE@EINTWS (WHO2003) , v PEW~—F¥ v MZ UC-DEHP =+
—4—& LT DEHP (2,000 mg/kg 8/A) % 14 AfAHEDES LAERRIC
BWT, BBREREND 24 FHEZEOKSERE (4C) IFETRLEL. T
. ik, FROIETH-7-, ZOFHNNF—EFy bew—FEy FTX
SEPTWTB, v—FEy b TIERTy FDO 15~110 DBRETHYH, EF ST,
<—%¥& v T/ DEHP OAYEHFAPRRT7 v FLENZ L Z2EMMiT5
ELTW3, v—Fty MIXTARARE (2,000 mg/ke 6H) » 14C-DEHP @
HEREOBRSIIBWT, 7T BHOEBIMIIBROBENTREVCERI V&L,
mFBEIIFBE VCBRD 50%KE Th -7 (Rhodes et al. 1986) .

Fi-, 7 RZE T B UC-DEHP (0.7 me/ke RE) OHEEFEQREHER TIL.
PR~ MITFED 1710 ELTFTH Y, |#EH 7 BIZITTFH. e bickH
ERBREICEAL L, MTHBRHBRUTIZRS LHEINTWVWS (Eriksson and
Darnerud 1985, ATSDR 2002) .

B MZOWTHE, SIS IEAER, Bk DEHP i s h i L o#En
B 5P, DEHP i EBRERTHRBIZBESITRBALBI D, TOREOFEEMLR
EREIh T3 (ASTDR 2002) .

@E A h~D7 i

7w b T, DEHP X ticaw &, £/, WELZMA L TR (DfFi) o8
TT2LEINTEY, RBMOIFEEPIZ DEHP BB S Tv3 (Parmar et al.
1985) , #l %X Sprague-Dawley 7 > F (SD 5 w k) iZ DEHP (2,000 mg/kg
HH/B) #WE 16~17 BICHEWNENRET S &, BREBEND 6 RFEBICER
L7591z, DEHP (216 pg/mL) R MEHP (25 pg/mL) #RE L0
LMD (Dostal et al. 1987)

B FTIEER 86 7 (214) ( HTHF) RIZEY 222 ng/g O DEHP
R & 8E (Zhuet al. 2006) ., B & ) TioEdeaiktt 7 BLINOR
BRIt 62 £ DOFIIIZ-OWT DEHP OREMERELE A, £62F 7
MZ MEHP 834, PRMEZ 8.4peg/LThHhY, iz VRIS LT
N (0.6 pg/L) B En & o H S (Latini et al. 2009) , T/, XE
ORINAY I DOT—NVEFH B Y7 N) i MEHP (8 7.8+ E#{RZE (SD)
6.8 ng/mL., Z ® ) LIERWAKIX 7.76.8 ng/mL) & BHFEEEOR{LRHY (1%
VI | IX) B, FIHEBREEL LTHREHENLTWVWS (Calafat et al. 2004b)

(R#BIZONTIIL 1. (3) B8) .

€y 4 i

i > WIEICB W T, DEHP R ¥ 0 #idhiREEEPALEA L, BRICE
TT3L8EINTWS, “C-DEHP (750 mg/kg &HE/A) 2iFRE 14 BEMS
BHBRO®RE ST Wistar 7 v b T2, BB onP@EELY 1/10~1/100 &
WEBRETKBROFBEUCABBSE»OHRNERE (4C) BBRBEIHRATV3S

11



(Stroheker et al. 2006) , & Hiz., XKER 48METH» 5 DEHP (0.05%) %iREH
B 5 L7 129/Sv~ 7 ATk, BE R U HEIREM) O RFIR O MEHP B E 1 >W T,
NEH2ALIVEE IS ABEOSFRB VNI LBREINTVS, EELIZ. h
X DEHP O 50FE DL LT BEHOFO Y R—EiEERpRE 2 BLY
iR 18 A TEL-o R Z¢RERFEETHD LHEL TS (Hayashi et al.
2012) , %7z, DEHP (11~300 mg/kg 5H/R) %X 7 B B LRGIE D&
51L7%SD 5y bR, ROEATO MEHP #Ei1X. DEHP 5B LM L.

(FR :p=0.0356, 7K : p=0.0021) MEHP iZRF CiZEic /N7 v U BREE,
2AKFTHIEEEGEE LTHFEET DI EHEEINTWS (Calafat et al. 2006) .

EMZBWThH, FKRYFTAD 24% (13/564 7 n) b MEHP &K
BE 28 ng/mL TREHELZLOHRENH S (Silvaet al. 2004) . £/, 415V
7024 MOBFEMNBFIZLAEAE TR, BROMLKRVHEHMIC DEHP (D
70.8%. F# 1.15 pg/ml . BE#ER O 44%, T 2.05 pg/mL) . MEHP (B
75%. ¥ 0.68 ng/ml | E#IMO 72%. ¥ 0.68 pg/mL) PR ENTZ, B
FEOBECAERMABIRED LN o, EFLHIBREBREOREILE
BLABEENH S E LTW3 (Latini et al. 2003a) .

2. b hOERLIEE, BRP 0 L MED DEHP Rtrigktiashiz o
#ENH L (Frederiksen et al. 2003) ,

(3) tE
b FRBREUCEHRABROT —FIZE-S< &, DEHP Of#EHZIX, 30 iTZ£HhLh
FORBMEDRERIND —HEOBEHLRICPBERT A EPMEATNS
(Albro 1986, ATSDR 2002, Silva et al. 2008) .

OMKIBIZEBE/ TRATFLEROER .

DEHP iz ¢V —Fizk->TMEHP & 2-EH ko ansd, V. —8
IEE < OMBRICHFEET 52, HFIUEBICE< &L TE Y. DEHP OIKSIAED
REDITBEERN TR D LRI TS (Albre 1986, EU RAR 2008) . VU
N—POEHIEMER TEL X BHY, ~UABKELEL, RWTT v b,
FNLEY b, NAAFZ— .5 (Albro 1986, Albro and Thomas 1973) . & b
EUEERTOMAKSEEIZT v b L V3EU (Rhodes et al. 1986, Albro et al. 1982,
ATSDR 2002) . ZHhiZ, Ito & (2005) LA~V R, vy b, v—Fky b
DORF. /NIB, B, MOV A—EEEP B LZEENO B IFFIN, BRicLY
BiAAR, ~UATEv—TEy bD27~357TEDEENRH - T,

@F/ TATNADEELRH

MEHP 6 7 Z VEBE~DOMIKGEIZI I T TH Y, KEkm o MEHP (3Af
B TERERREEZIT S, MEHP O=FA~F U NAAIEDN o BT o-1-BLIER
PR TIBRCG2E TN a—A LD, ZINEOTAI—ANETHNVE R
EOYr MNBEREREIND, PIANVRUVBREI ParyRITEERSVFE Y —
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LT F AT VIVEHBREDR o UL BB 2T, KVEEHEOT LR
Bed 723 (Albroet al. 1984, EU RAR 2008) , Silva & (2006) (. F-tE#E
CHRAREETEHESN-5A (Albro 1986, Koch et al. 2005) #EsE %, AF
ZXZLYVDEHP LREBEEL-BREOHAEIRORFREMOEM 2 oFICESE,
E MZBT2 DEHP ORBA I =X 2H 1 DL S5 HEEL TN S,

7 v FTik, DEHP (180 mg/kg A8) ZHEEROFE L2RE. RYPRED
DI5%IE T HINE B (FRRBHDV EL EFREFRERREHOHS0RT1T%)
THY. MEHP iz ahTWwiawns, = R EEATy b TIHRPIC MEHP
BREHEN, S VATHEIREDI LBHIKh T3 (EURAR 2008) .

MEHP i3, RERCERBRE~EEY RiTT DEHP OBEER#HDTHD L&
2N TWN5S, LHLERG, ioREMOREIF+2ICEA IR TW iy (BU
RAR 2008) ,

t P TORBICONWTIEL, BHEEEE 2412 DEHP (30mg) 2HEEEAORS
L. A7 u< b7 7EBSTEH (GCMS) CTRPORE) o MolE 2
EL,. FOO2BL TROERBZRATHEICIBNT, 2RYHHEBIZSD 2E8681T
MEHP 7% 6~13%. {X#% VI 2339 20%. R#E IX 2389 30%., B V 35
0% ThH o, REE I, N84 I, RS L. K3 IV, K& VII R OMRH#
) VIIIL i34 5% K@ T&H >7- (Schmid and Schlatter 1985) .

Koch b1, BHREE 14 ICHKFET3.4.5,.6 L %#4ZH# L7~ DEHP(D,DEHP)
(0.64mg/kg FE) #BRITELC THEREEDERI ¥, mPETGEREF O MEHP,
R VI, REBIXZ2E=F V7L, FOER, P TiX MEHP, R$ T
HABEY VI, R XBEREPTHD, ZhoomPERHRIVTRLY 28
BIRBLEEEIN TS (Kochet al. 2004a) . Koch HIZFEICRP OB IV
BUOMRHES VICOWTHBRES L (Koch et al. 2005) . 2006 £t + TdD DEHP
KRECETA L E2—12BWT, REBD 67%7)° 24 BEE#% E TICRF ~FEi X
. EBR2ERPAREDIIAHEHY X (REED 23.3%) . K@ V (18.5%) .
VI (15%) . MEHP (5.9%) . R¥i% IV (4.2%) O 5 HHETHD &, #E
Bt B ENLAH Y IV T 24 BRR. R V T 12~15 B, RE VI RO
#i IX C 10 B¥f), MEHP T5 BB THA Z L EE2HE LTS (Koch et al.

2006, 2004a, 2005) ,

IO, £ FORPFREDICEL TR, THANVBIATUVIRIIBEREINT
WRW FA YA BEORE/R14~60m D274 . B34 L8R BER L
THERLZREFLLMEHP (RPREPRIE 4.9 pg/L) . REEWIV (8.3 pg/L) |
RBEHVI (19.2 pg/L) . REWIX (14.7 pg/L) RURBHV (26.2 pg/l) 24
HL7#E (Fromme et al. 2007) b5, —FH., AEEICL D, DEHPIZERE
BELEXBOREOHARCB DR 413 70) i, #{TFEH TMEHP
3100 ng/mL (800 pg/gCr) . ABHVIA 617 ng/mL (14,351 pg/gCr) B MBI
IX73% 2,003 ng/mL (16,634 pg/gCr) R S T35 (Calafat et al. 2004a) .
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@I NnyovgiEs

DEHP @0 L i3 HitEh Az /27 v VBRHE %2 % 1T 5 (Albro et al.
1982) , ZHANBEE ) AT NVEOT VY v VEBRAREER 21277, RIGE
DNy VB IN I u BN AT 25 —F (UGT) 2L i xh
B,

OH
COGH o
OH NF HO
+ I | H i coon
OR OA\ T H L;)H ?,\ " ——— QROO " + UDP
cn,oro-ﬁ'o OH "
0 OH O ([; O OH H 0 H : o9 oH
© |
oH H
Monoesier Phthalate UDPGA Phthalate glucuronide

# UDPGA: Vv s-" Y@ Asuvig, UDP: Y P 5-—) &
H2 22 )LBE/IRTFILEOT L) OUBEEREE (Silva et al. 2003)

Ito & (2005) A=w PR, v b, v—FEy FOFF. /M. B, HcoWT,
MEHP #EEH & L= UGT BEHEZHBLEER, I 70 Y — A OAEEN A
b, vUX¢Ty MIFRBET, v—Fty O 2 FEOEENH -7,

Tz EREeEE LTI 2R oRSTEREZEO R E TR A
AF—T 15%, ENEY FRUTTRATIE 65%RBET, v FTIRERBENAR
Mot (Albro1982) , 2, SD 7 v bZiEIR 7 B B2 6 DEHP 2N s+
e, RPIZHEE S - MEHP X727 g rBAeE (3RES S 5
BOK 86%) ThotbDBELEFELRINTVWA (Calafat et al. 2008) ,

EMIBTAIRPREMO N o BESEORESIR. BEEDHREIZBW
T#9 65% (Schmid and Schlatter 1985) . ¥/ Xid B 5 BE~0 BEFARE
ETIR80% L MEEINT VWS (Albroet al. 1982) ., F7-, b bTix. RPHE
&= MEHP D) 84% B 77 o v BRSETH S L OHENH B (Silva et
al. 2003) .

2B, 7v FTik MEHP RUGEORKBOBBIBER T SRR EBRH I T
VW5 (EU RAR 2008) ,

@2-EH o 1235

DEHP OMKZERIZ I W AR L 2. EHIX 2-=FNA~FH U BICER IR, 2
ITFNAZTHUBITIFE T o it ol BBIESpERLEZ T RISt IR D (BR
28 2003) ,

Bk FEFoEEICBITARBOEEZIZET 35

DEHP O{ERENEEIL. iTol@EPHiz e MZ>WT NTP-CHER D x 3% X 3—
PRI L VM EN TV S (Kavlock et al. 2002, NTP 2006), —7F . DEHP
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DE MIRTARECHENEBREEZERTHZDIZ, BEF, vUX, Ty b, w—
Bty POERBRFENLR, b hev—Fty b TRERPRBBHL IR
BRoTWAZ EREMBALTWS (Ito et al. 2005, FEES 2012) ,

a. J/\—HiEHE

DEHP O #H-BEITIBEDI B, HIIR#MOE—EBETHS DEHP 56
MEHP ~DOMK453 % 32 ) R—EPEEOBENRKEL b TR
HBMETIE, 7=V LEFIZ7ay—A0 ) R—¥OEH%IIL F T AD 7
SO1IBRELBESIRTVD (D 2012), LL, b M THITF -l L R
2, B CIRAREETH 5 DEHP OEEBRRL, V —BitkamkafiEr=
RO REHE L TEETS EEINTWS (Kessler et al. 2004, Koch et al.
2004a, 2005),

T ATIHEFEB CECLRBRLTWBETFTIATEFIFFTEFI—F
(arylacetamide deacetylase) & 7 I /J BEFINEEHU L2 ) A —-PHRER
ES46.5K 75 DEHP DMK 52 AT 5 L 0oBRENH D (Kayano
et al. 1997) 2, HRIZBITIRRENZEV AL AT a— LT ATV Y SA—ED
MECETIMETRALLRN,

F72, 10 1. (3) ® e DEBY, FolEREL, v FTH MEHP RU%E
DOELRIRESBRPICHEREN A Z LB HME XN TWS (Frederiksen et al.
2007, Albro et al. 1982 . Silva et al. 2003),

BRELERL TR, ARBEBICHETINBERECROT —FicES%, KEhE
BOBBRELHFE-BREHLARBRICODWTIT-HiEE & T LB, £F
MIZBWTY R—PiEEHOBEENRHEOHEECEFER/ L2 TWVWE I LY
RGO R o T,

by oo Bias

E MoBiFARFEO UGT N~ 2 L n{EVWEO#E (BFES 2012) b
HHH, v boR+P o DEHP K@it~ v ARk, ®WHET UGT X577
Ny na sBEREEZT TS (Schmid and Schlatter 1985, Albro 1982, Silva
et al. 2003), ¥, 7 v FTHEHRFREDIC/N7 0 VEREGEITIA LAY
2 (Albro et al. 1982) . FFI 7w YV —AlZ3i175 MEHP # 8 ¢ L7 UGT &
HiZerv 2Ty PCRBETHLZ EBREINTWVWS (Tto et al. 2005) .

BEMEEEZEBRS T, E MR BRRBEINATREEOH L VAV THNRIE, b
FizBWTH MEHP 3812 X< UGT It X o THR#EN B L E X 72,

c.PPARa DiEHEIZCL 2BETER

iF-oWETIE DEHP O R EIZ X D Peroxisome Proliferator Activated
Receptor ¢ (PPARa, VA ¥V — AMBEAIERLESEEKw 2N T5LEX
bhAEBRFEIRZD, FIZIE, 7y MBITF 57502 A/ CoABR{LEER O
FELI 7 a Y —AEZO P450 EHOEA (Mitchell et al. 1985) 1%, Pparu
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KRBT A TRAELNZVI BN TWS (Ward et al. 1998), —F. IF»
EE T, N F Y —ABERL CYP4A £ORBBENTHINLZ IC L
» MEHP ORELAIRHMBETET I 0L, v MTi, fFicisiT 3 PPARx
mRNA ORBRBIZ T RAFED 1030 1 BETHY (Palmer et al. 1998), =
51 MEHP 2B S8/t MR TIRSALF 2 Y — AHFER B BRILBEBE
Eh72vy (Elcombe and Mitchell 1986),

iz, B MIBT AE% DEHP K#EHORPHET, KBS FA Y 0—iR4EM
DT —FILE3< &, MEHP {3240 4.5~6.9% THhE5DIZR L., E5HicE{bX
NI KE% V TlX 34.0~39.0%., fLE® IX Tl 21.7~31.7%. R§h VI Ti
16.4~18.1% K MBI IV Ti 10.9~16.7% TH V., [TowERKk. v FTH
MEHP (2R TEOBILHRBEDOEFREWEIS TRPICH M Eh 5 Z & A5
EHEZN T3 (Frederiksen et al. 2007, Albro et al. 1982), & & III. 1. (3)
®bDLHBD, vUREEHRIZ, £ MIBOLTHLRPICHH S h -SRI
7 rBREEZIT TV AESIIERASEOEISITHITE,

UEEY, B#REL2EES TR, RNEEL NV TiEE MZEIT5 PPARe %
MUEBESHIIT - EEI Y 5B, [ToEEOFRKREHENETH VL E X
LNALDD, £ FABRERBEINITEEOH L LINVIZBNTIE, B FTYH
o BIERPL/ N2 v L EERE%IZ L - T DEHP RUVE OB LB ER A
EANGBREERLTWA EE LT,

d.b MIHITERBEROBEZ

t hTik DEHP OR$BEZETH DV —F, UGT, 7TAa—LBKERREKE
CT7NAVT e FRAKEBREREEOBFEENRKEL, HIZV —EoEgicBE L T,
L RETFoHEEEORBEN TETHo=DIZHL, @W%uloﬁT%ott%
HantTws ([FiEd 2012),

(4) #Htt

—#XiZ DEHP ¢ 2OREHIIBORER. ELHICREVEEPIZHRIND

(EURAR 2008) . HED =T A, T v hRUH =7 A ¥ T UC-DEHP (100 mg/ke
FE) »BEHFIEAEESETIE, WThoBTHLRS 96 BEI% E CICRPICE
EBD 28~37%., EFEFICREROH 0% B MEIN S, Ty PROBT T AT
BE# 24 FrRI LA R PR D 90% ., EFE FEEM 0 85% = THHEM X iz
KRL, =74 FAVTIRENEN 80%, 50%FETTh-o7- (Astill 1989) , it
iZ UC-DEHP (50 mg/kg &H) BREEARETIE, 4 BEE T/ X THRPICE
EBD 21%, EEPIZ57%., I=F =277 ¥ TCIRPIZ 79%., E{EDPIZ 26%.
£, 7y FTHEHEEL E?z‘éi'c* IR 27%. EFEPIZ 57% M E LD
HELH S (Ikeda et al. 1980) ,

FE#REIZ>WTiIE, HEOT v b, v—F ¥y MIRIF 5 UC-DEHP #~—%
— & L7z DEHP (2,000 mg/kg {A8E/A) @ 14 BRE#HHRBR OB SRR TIT, RY¥ic
FENAFE8R8T7 v P TIIUCBREEBDP 50%, ~—FEy FTIL2% T, BY
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IREFEPICHMREN TS (Rhodes et al.1986) , £ 72, 4C-DEHP % 21 AR
R 5 (1,000~12,000 ppm : 85~1,000 mg/kg &E/A) ST » F Tk, &
BENLHARICRDICHEY., RP~OHHEEITEERIZHL 53% 05 69% T
BAn L. Wc @R AIL 38% 25 23%IZHA L= (Astill 1989) & D#ELH B,
B MZoWTid, BHERES 241 DEHP 2 HERD&®S (30 mg/4) L7BE.
BERD 11% XL 15%BRFICRBE L LTI, 4 BRIORKBEHRE (10 mg/
B/4&) Tl 15% X it 25% AR P Izl X TV 5 (Schmid and Schlatter 1985).
F. BHEEHF 1412 DsDEHP (4.7~650 pg/kg FE) 2RAMBICER U THEER
OERSE-HRR G ERE 24 BRI CRREEDFEY 67T% BRI HE X,
650 pg/kg BERESBHOFTIEL, 44 FFH%E E TIZ 4% NSRSt B/E S
{Koch et al. 2005) ,

Z DRBRITB W TREVEE L L OBULED 100%IZZE LRV A, Bifk~DH
L RBELRD N2V Ehe BT P~O3EEREER N T\ 5, 11C-DEHP
#w—JN—& L7z DEHP (50 mg/kg F8H) OBLORETIE, 7 v MIBT5EH
BA~DHEMIT 1%KFBETH I, EHR 4 BEOBFRT, 41X T 7.2%58, I=
FaTF 7 EZTIEL2%BEBHPNEEMNIN A XTIE1IBEETH 9.8%3EREN
TeeWHEHEMNH D (Ikeda et al. 1980) .

NTP ORFIBWT, b P TO—RECZKREDRESD (MEHP, #% IX,
VD) OBIEZER»S, ZNb0ERCHRICERENHD Z ERTFRENTND,
7o, HE/NIRIE Y MEHP T8 L TR#EY IX RUMRHED VI 0FIgRE W&
ZENRBEEINTEY (Kochetal 2004b) . FL4EDEAKERBRICER TS
BB VT T U RARKRR NI 0 BRSER. BERAEROEAREZEMNS
EAFEMEOHZ BRI TWS, 62, AHEKPIZ DEHP D1l
REHOFEBSENBHEBENT WS (Silva et al. 2004, Calafat et al. 2004b) .
T, AR (neonate) TIXELBED Y —FDiEH, BHLFOV A—FHLEE
T5, BMIHIomEMR AR, LEXST, Zhb Y —FoEGLEE
R, 4L (newborn) XIXELOIBEOEEEIZRBITIRINERET LA
L, TREMAL TV ZERBHBEL LTS (NTP 2006) ,

£/, v MZDEHP 220 &5 LEzHf0omh R HEENO DEHP, MEHP
BEATFRIT 5 Keys & (1999) OABZENEYEIRBRET AR LEDIED. BTt
MZisit 3 DEHP 5% 0o P EUCRFOREY (MEHP, K#4 1V, V, VI,
IX) ZFHl+AEpEEETT AELH/EIN TS (Lorber et al. 2010) .

2. ERMVFICETLIESR

(1) SESH

DEHP O D231 2 2 5EERE (LDso) iX. 7 v b T 30.6 grkg AE (Shaffer
et al. 1945) . <= 7 AT 49.7 mL/kg & (Yamada 1974) ., U3 ¥ T 33.9 g/kg
{KE (Shaffer et al. 1945) HOHRENH 5,
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(2) BEask
D7 B ESEEBERE (Sv k)

SD 7 v b (MBIRUEHERH) (28175 DEHP (0. 50, 100, 500 mg/kg :
0. 2.5. 5. 25 mg/kg A&E/A) @ 7 AMRERSHBRRITONE,

mFEFRVZV Y FEOFELRETHE2RERTA LI, Morton . <1
FHETV— L (NSAFF T Y — ACBEET ARERFESEOEL, i aiEE
DEALIZE-SL) ® NOAEL % 2.5 mg/kg 4 HE/H. LOAEL i 5 mg/kg 4 E/B
THhot-& LTW3S (Morton 1979. WHO 2003),

WHO (2003) Ti, ZRBRIZBTHIFBOS~NAF XY — LFED NOAEL
25 mekgBRE/AL L, Zhix TDIEHICAWTWS,

BEMHELEFEESL LTI, ARBIZITFTVWRRTHY., T, REBRIRE (R,
BB RTFARATHIZENH . NOAEL #RETHZ LIXTERWEHBT L,

@2 BM A EMESEEERE (Syb)°®

SD T v (., &8 10 L) iZ¥iF 5 DEHP (0, 300, 1,000, 3,000 mg/kg?)
O 2BEIT 4 BEAZEOERSRABRI TN,

4 588 3,000 mg/ke ¥ 5B THEERVBAL LT (p<0.01), 2 8E 1,000 me'ke
UEoBESHEET4BEMOSBREECHREENAREKFIIZEMML (p<0.01),
FREEAR R A3 A DT, MR & H 1 300 mg/kg LA L¥ 5B CIFEE MR E &
£ 5 FFRERRAR K A%, 3,000 mg/kg 58 CTHMAROEILELRZ 6N 7=, BEIZoW
Tid 28R 1,000 me/ke PA LB SR T 438/ 300 mg/kg DA L ¥ EBITE R
BOFBRYE{LA. 4:8M 3,000 mg/kg BEHICEFROBELBERDILER BT
LROBEERALNE, TEFICOWTIXEHMO 3,000 mg/keg EHTEER
DAL (p<0.01), 4 BRABRESBH T E SICHFBRERMIRL LTV, BIBIC
2T T 2 38/ 3,000 meg/kg ¥ 58 CRAR UGBURE MR 0> M, 438
1,000 mg/kg YL LR G CRIFHRRFHROEREMES. 418 3,000 mg/kg &
EFTHRRFHROEANBEEENT: BIBROER, FTROFEFE), ik,
& D 8300 mgkg UEDORETIHEBMEMREREESALN TS

(Takai et al. 2009),

BEREL2FBS L LTI, HIEARD 300 mg/keg LA LT E CHMBIRBRRRE U
HERN MERMERRZEREESERAORZZ &b, FREO LOAEL # 300
mglkg & B L7z,

6 ER~0EEIT (6) ®IZER
T HECBWVWTHER ‘mgkgl. REREIX (8O LREBEINTWBROLT, ImekelFE/A ],
Ime/kgfB/B 1. "mg/kegk/B| OHBBTERNI b, BED Imgkgl OFETERHRLE,
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I3 AMESHEEER (Sy M) °

SD T v b (HfHE, &£3 10E) 285 DEHP (0. 5. 50, 500, 5,000 ppm :
HE O, 0.4, 3.7, 37.6. 375.2mg/kg AE/B., M 0, 0.4, 4.2, 42.2, 419.3 mg/ke
RE/R) © 13 BRREFRSRBENRITbNT,

5,000 ppm BEHOHEICITERER CBEEOEM (p<0.05). FBIEX, IF
NAFHRT Y —LEHE, PRBICBTZ2BEFEOHERBEL (BREY A X0ED, =
A FEEOET) MNEDOENE, 5,000 ppm REHOHE CIIFRMIRE R A~
TS u v EREY (p<0.01) L LMEFOT AT I B U T LOHENM(p<0.05),
mMF7Z =727 I F—FDRED (p<0.01) bEES N, £7-, 500 ppm
PIEBREHET BREEAL M) HREREMNED 5 TW5 (Poon et al. 1997),

ATSDR (2002) 1. FFig. S, mik% O RIEZHEIZHE S NOAEL % 37.6 mglkg
{KHE/B. LOAEL # 375 mg/kg f&E/R & LT3, EU (RAR 2008) %. i
B D NOAEL # 376 mg/kg AE/B L LT3,

RBELEZERS L LTI, 5000 ppm # 5 CHiE, BREVCOLBE~DOEENTE
HoENTWSA, 500 ppm U EBRETHRE~DEEVRED LN TNEZ NG,
ARERIZET A NOAEL # 50 ppm (3.7 mg/ke F&E/H) L HIBFL 7=,

@3BE~INAMELHEERE (S5v )

Wistar 7 > b (MEHE, XWRREE 6L, S| 5 4C) (28175 DEHP (0 (R
). 50, 200, 1,000 mg/kg kHE/B) D 3, 7. 14, 28 BXiZ 9 »HHREHRS
HREBR1ZThh, HEORBHEILSEICBE I,

EEIX, 9 A BT, B 200 mg/kg FEH/R (THE) LLLoRER, #iX
1,000 mg/kg AE/A (RAR) REETHL L=, FEEIX., BRKEFENZITE
BRI K % vy, HETIX 50 me/kg FE/B (BEAR) LEOBREHET4HRA L9
B#iz,. BRETRE2ZRM ML, #Tid, sRAERER BT I M
B#iZ,. AEREHTIXTH, 4 BHILENARD b,

AEEAIZIE, DNA SR EEE L LEZBEEFEN 2RO R OEM
B, BETRHeRsEBTTHEEI, YARBULOREFTIX3 R B, #TIIHH
BULEOBREHTIITEER., BRAERRERTCIX3ABIBDLNE, £, FF
MEUCBREFESLFHROBHESENSBESH T3 D ELE, BoFREEIC
BERIh, BELRNEPLHBOFARNPLD T Y a—F U HEY, BEORAER
EFTT7THRURERD N,

BIHEMSEI- L AMEBEECIE, TV FEY Y —A0HMEN, BCIERR
WEBT 14 BELUE, PARU ELREETLRBPMIIC, HTE., PEAR
EFETCIONARI, RERRSHET 4 ABURBRIZRD N, £/, BEEF
B 7 NREDO BN B, BE/AEORMIY, EREREHTHEDO TR AL
B, D 14 A BLIEIZ, THAEL LR 58 Tl L b 2RBRERIIRD LN

8 BHA~OREIT (6) @ICHHK
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oo Flo, HE/MNREOEHIHECITFRAERSBH C3I RELE, HTIvHE
Uto#E5#c28 A ALUBIZERD bR,

AL BIIENWTIE. F_VF XY —ABRTH BT el
NI AV CoA BMLEEREHESARKFENIC, HOBRERSHTIMNAE
WAL, BELLICPRAEU FOBREET 7 B BRI, oRARKRESHIT
3 B BURBEICHANRROON, £, ZThEHITT2L5 a7V ) B
KEBFEEEL, BTHEARRSHTII 14 BELURIE., PHEREHETTH
BLEI:, SARRERCTI2RBRYRATHARL., BETREITHEREHTIX 28
BALIE, BREERGHTIE 14 HEUBHAREDORE, £, 370/ —
LAEO P450 EHITHEOPEERBRERT I HER., BRAERSHEO 3 RV T
BEIZ, ETHLREHTTRARERLER, T VE/KBLBERZRMEILA
BERFOICHOSBREH LHMOBAREERO 3 B ALIREANED L, D
B, PRERSHLBANEDONIERD 7, FOIEMN, FAha—R-6-5k
A7 7 X —YOFEMEN, HTIRPHRBULBEETINARKIC, TIILPR 58
T28 BRIZ. HHEL LEAERREE TIHIZESRBRMBI CET L Mitchell et
al. 1985),

ATSDR (2002) R U'EU (RAR 2008) %, ZREBRIZB T 3 ¥ o LOAEL
# 50 mgkg FE/R & LT3,

BREESFRAS L LTI, RIEAETHS 50 mgkeg FE/RU LR ETHEER
WmE CFFSAZX Y —AERAeNEZ Eh b, 2RO LOAEL % 50
mg/kg EH/B & HIET L7,

OO0 (Tv k. H0)
Noriega & (2009) %2k %, MO SD 7 v PR Long Evans 7> b+ (LE 7

v b) (%% 101C) {2 DEHP (0. 10, 100, 300, 900 mg/kg AE/B) % 21 A
B LREEORE L-RBRBITOE.LE 7 v b Ti156~58 A #Z 10 mg/kg
EE/BU EOo®RE T, 98 BEIC 100 mg/kg RE/B UL LR ETHEROHEMR
Hbiv, —H. SD F7 v b TiE 56~58 HEIZ 100 mg/keg FE/A LA LD E T,
98 BMRIZ 900 mg/kg HE/A RS CHEEOEMMB A L (W Fihd p<0.05),
IZMZ4T-72 SD 7 v FiZ DEHP (0. 100, 300. 900 mg/kg fAHE/B) % 22 H
WroRE L-RRTIL, 43~44 B, 63~64 BfOWVWTI D 100 mg/kg FHE
B EOBRETCHEROMMEA SR (W TR p<0.05), F7-. 300 mg/kg
FHE/BUERSICIVABRBEOERE Y., BE - HELECHABRENELR
CARTHEBER A b,

ERELEZBSL LTI, XRBRIZAODNEFEEORMIT. BEEFHIC LS
LbOTH-T—BEOLDTHEEEELBNIZ LG, FEEIZL Y NOAEL
FRETDZ LB TR LK L, 300 mg/kg RE/AMEOREIZ LY R

9 A~ DEET (6) DICRER
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HDONEARZREOCEREY. BHE - HREEOEBREZNELLR AR THEE
EICESX . ARB O NOAEL % 100 mg/keg &E/B L HMF L7z,

Fl A= A FAD 2BRBOBF VCERBBE R (., K 4 L) IZBT 5 DEHP
(0. 500 mg/kg KE/R) @ 14 BREIGAKIE D ®{ SHBR Tid, FE. K. HE.
MK » E{LERERBIIRESICLHAFEBEIRD b oTcZ L BHEI LT
% (Pugh et al. 2000),
ATSDR (2002) i%. &RERIZ ¥ 5 NOAEL % 500 mg/kg FHE/B & LTV 5,
BARELEBRLSLE LTI, ARRIL2BEBR THEZ b, NOAEL ZRE
FTHIEIETERNEHMF LS,

<—Ety b (M, £ 40C) (285 DEHP (0, 100, 500, 2,500 mg’kg
FE/R) © 13 AEERHZELRERROTIE. R, BB, B, FR, E,
MiEEFRERR~ORBRBED NN I EBRHBEENTN S, ZOH,
D, Bb3R. REOXSE L S, DEHP 0REICEET ZRERA LN
Sl HEINRTWS (Kurata et al. 1998),

ATSDR (2002) iX. Kurata & (1988) DRBRIZBITALBE (MkIHB. 7ER
28 RREE. BR. MK, ASWE) © NOAEL # 2,500 mg/kg AE/A & L, H
LT v bR 2L H~T DEHP OROREIZ L AR A~DEEORZ MR
BEWESICBbhb R LTINS,

EHEEEEL L LTH, FRBREBLUBNEREOCRBR THSZ 26, TDI
BREORILE LTHWS Z LIEY TRV EHIE L,

(3) AAHKRUENESH
D104 BB S ENAGHEERE (THR) "

B6C3F; = A (MHE, &8 60~70 [T, 4@k (2B % DEHP (0. 100,
500. 1,500, 6,000 ppm : # 0. 19.2. 98.5. 292.2, 1,266.1 mg/kg {KHE/A ., HE
0. 23.8, 116.8. 354.2, 1,458.2 mg/kg &HE/B) @ 104 BHIREREABRI T
oY g rall

Frxt EEOHEMA 500 ppm LA EREFEOHEK U 6,000 ppm F5HOME T,
FRHAEEEOHMITMRE S b 1,500ppm U EOBEH TH LN, BRIERED
ETIX 1,500 ppm Y RGO, R 6,000 ppm BEHOM TH LN, B
EROETIX 500ppm Bl LR EHOHE A BN, £/, 1,500 ppm Ml L& ED
TR M AT R E S0 et FRBE 58% (2% L. 1,500 ppm R EEEN© 85,100%)
L7 (HETIHRBELED 87T~9T%IZA LN 5), 6,000 ppm & EFHDOHEHEL2H
iz, oINS, MIRE OGBE/MEEM (cytoplasmic eosinophilia), 8
HREDWTNNORERL BN, £, 500 ppm P LR 5B OMHETHF L

0 £Fi~0RET (6) BT
N Am~oEET (6) DIt
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I bA N-CoA BRLEERTEHEN LR LT,

FrHEBRARAE & FFARISRE & & - AFEE O AT 500 ppm A LR 5 0# (5
REE 11%I2%F L. 500 ppm FEEEND 32, 42, 53%) KT 1,500 ppm B E# &
O (XFPREE 4%I2H L. 1,500 ppm 5N 5 29, 63%) THEE L HTH
HEMCHEEIIHEM L, LrL, ZORBRPERL-FFEEROETRT—F L
D LB T, HEOFIEER AR OMIE 1,500 ppm A LD E CHEZHFEEE
NHD, FABRBOFEFEERIERT —F L0 EEIZEWEH, FEF 51X 500
ppm BREBFIZBITSHOFEBEMOAYEMLZEEHIIED L BTN
o B, FE, RE, TEE, BPRBROERICRESCHEE L HRERSE
EhizhofeBEINTNS,

F7o. 104 BRBRERSRER L XA, MHES 55 Lo+ v R 78 B, 6,000
ppm @ DEHP #* [REkiCIBEHRE L%, 26 BRIz DEHP 20272\ 8]
WEZHEELHSE L -HRBR TR, BESB®ICHOFEER CHEORF LI b
A N-CoA BLEBEREN BB L FEEZEN 2V LRV ECRE L, FHRRED 3
ARIHEREHICETETLE (p£0.05), 728, 1,500ppm M EDEEZ
LV, BREOEX - BHEROHEY BEOBFEL. BREEOREFOREH -
WEEESRDLNL TS,

EEGIZ, FFEOBEERVSV ARy Y — A8RIIZE$T 5 NOEL % 100 ppm

(19~24 mg'kg FE/R) ., FEREISAREEICEET S NOAEL % 500 ppm (98.5~
116.8 mg/kg FHE/B) & LT3 (David et al. 1999, 2000b),

ATSDR (2002) %, HEOFFMMTEROEMIZE-S & FEEE D LOAEL % 292
mglkg AE/R, MOBEETHBECHMIZE S BHEED LOAEL % 354
mg'kg AE/B & L., JFE. BROBMHEZHEICER S NOAEL # 117 mg/kg KFE/R
Lz, ERUSNDBEEIZOWTIEI NOAEL % 1,458 mg/ke FE/B & L=, *
o, BB AMD LOAEL %, FFHRREEICE S, H 292 mg/kg (KE/R . H 354
mg/kg FKE/B & L, /-, BEU X, R#EDFT— & Z_ David & (1999, 2000b)
DIEHTHS Moore (1997) DIMENLSEB L, HOFMREERMICES
< EBAMED LOAEL % 292 mg/kg A&EH/H, NOAEL % 98.5 mg/kg &&E/A & L
T3, 70 FFRICT 23RN ARED LOAEL # 98 mg/kg {A&E/B . NOAEL
Z 19meg/kg HFE/B & LT3 (EU RAR 2008),

BERELEBS L LTIE, 500ppm U EDFEIZ L VTR, BREVEROE
BEERERIIRDLNATWAZ L, £/, 1,500 ppm A EOREIZ LV H#ETHF
EEEMAAOND b, FRRBRIIBUTAIBBRAFBERVCENIAMLD
NOAEL # #h#h 100 ppm (19.2 mg/kg f&/B) KU 500 ppm (98.5 mg/kg
(KE/H) LHEIEFL -,
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@103 AR BERE (v k) "7

NTP (1982) 2k ¥ DEHP OEBAMERBIER X7z, Fischer 344 7 » b

(F344 7 » 1) (MEFE, &8 50 E) 23817 5 DEHP (0. 6,000, 12,000 ppm :
HE 0, 322, 674 mg/ke {KE/B, # 0, 394, 774 mg/kg FE/B) © 103 BREIE
R ERBRBIThhi-,

FrfiRaE s i SR Ol CRABKRERIZHEML, 12,000 ppm REHTHETH
o7, FFHASEE & B OEEMREE (neoplastic nodule) %&bt HAENE
BREFHOME T 12,000 ppm R EFHOHETHEML 7=, FFEORAMIRIEERITHE
B (foci of clear cell change) DFEARNFEFEOIEHRE CHERFHITEMLE
N, BEEILLONRP-T-, 12,000 ppm BEHOHETHTEAOEE., Rk
ROMEER CHEBMBECRERIES L, ., TEAERROEBEEE
AEML7~, (Kluwe et al. 1982, NTP 1982),

ATSDR (2002) %, (@M LOAEL #iTE%E 322 mg/keg (AE/A. Ay
W% 674 mg/kg FE/R & L, BBAMED LOAEL %, JFHfEicES& 322
mg/kg FE/B & LTW3 ,EU L R AMO LOAEL % 320 mg/kg #5&/H (6,000
ppm &5 % EU#EA) L LT3 (EURAR 2008),

HRELERLSL LTI HEFAETHS 6,000ppm YL LOFEIZ LY BEK
TR TARRRRE, Ao BRMREEZIFREREOENRL b2 b, AR
E2i23!7 35 LOAEL # 6,000 ppm (JEFAS A : 322 me/kg FE/R ., BB AME
394 mg/ke KE/A) &LHBFLE,

7235, NTP (1982) i B6C3F, ~ 7 A (#ff, £ 5.8£ 50 [&) TH @Ak DEHP

(0. 3,000. 6,000 ppm : H 0, 672, 1,325 mg/ke &3/ A, #f 0. 799. 1,821 mg/kg
&E/A) © 103 BEMHRERBR LTV, MRSHOME~ T X THAERED R
BRKTER/2HM (6,000 ppm WEHOHIIERERL), MREHOME~ TV R
THHIE L FIFHERER2 S - RAEROEME Y 6,000 ppm HEHOHET
R OBHERE L BT EMORAROEMEZ #HE L T3 (Kluwe et al. 1982,
NTP 1982), -

FrfaE Iz &-3< LOAEL Iz 2\ TiE, EU (RAR 2008) 13 670 mg/kg F&/
H.ATSDR (2002) I 672 mg/keg (#E/R L BB LT3, £, ATSDR (2002)
BB 2 BROBERE L FATEEIIT L, Wb LOAEL % 1,325
meg'kg AE/H,. NOAEL % 672 mg/kg RE/B & LT 5%,

BRELEES L LTHE, XRBIEHEBEOCRBR THA LG, TDIRED
BIE LTHAWD Z LIEY TRV EHIl LT,

@104 EM @B ERR (Sv b)) ©
F344 5«  (MEEE, &8 50~80 T, 6 @#E) 123175 DEHP (0, 100, 500,
2. 500, 12,500 ppm : HE 0, 5.8, 28.9, 146.6, 789.0 mg/kg AE/H ., HE0, 7.3,

12 FREEDT (6) QIiEH, vV AL Ty M CRERRE K,
13 BREER (6) @RE#R. vV A THLRRZEH,
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36.1, 181.7. 938.5 mg/kg {AE/A) @ 104 BREIBEHEHRERB R TbhE,

FHE, FEEIT 12,500 ppm BEBHTET L7, 2,500 ppm A OB EBE DM
TS - AxEROM, FF/0 3 b A -CoA BLEEREMO LA 23R
Db, HETIIEES - AMER. HHENERIT ISR TR OBk
Bl OREEENEM LT, 12,500 ppm FHEH Tl o [ FHRERELEOR
EREIMR OFHEST - HIEEORMAMA, HEIZ TR R 0 RRRE D 25 4 St
mbHehi,

FFHfasE & AFAR IR IRTE 2 S b B /- P AES R A RIX 2,500 ppm MU LB EBEORE

(e FRRE T%Izxt L, {ERAEMNDS 17, 43%) R1X 12,500 ppm ¥ 5REOME (BB
BE0%ITH L 31%) THEMLE (WFhd p=0.05),

£70, 104 ARREER 5B L 13RI, MEHEE 55 ICD T » bz 78 M. 12,500
ppm @ DEHP # [BEMRIZIREERE L%, DEHP #MARWEIZE 2 T 26 B
VBB HE L -RBR T, BESHBCFERRUFAV I M L-CoA
MLBERSRBRELABEER LWLV E CEE L., FFHIEORA RII kGRS
ERICHERTETLE (p=0.05),

EFELBFFRBOBEE L <L AX Y — AHAEICE-SS NOEL BRUSERS AM
@ NOAEL % 500 ppm (28.9~36.1 mg/kg FE/B) & L7, Fi-, BHEEHRES
mRIZONTIL, ZORBRIZAVWONEZF344 S5y MIIBHEETERBE L,
SD 7y b AW oBMEORERBRTRIEZIA TRV &b, B B
& DR EMEIZED LV E LTW3 (David et al. 1999, 2000a).

ATSDR (2002) iZ. iFigt, BE~DOBEIZfE 5 LOAEL % 147 mg/kg {K&/B .
NOAEL % 36 mg/kg E/B & L, ZhUSADBEIZ 2\ Tt NOAEL % 939
mg’kg RE/H & LTWS, £/, FHREICES< LOAEL % # 147 mg/ke {&
B/P. M 939 mgkg KE/AB L LTW5B, 72, EU L, FI#EDF —# % David &

(1999, 2000a) D HEH T D Moore (1996) DWEMNLBRB L TEY ., HD
RS R CEZREAMFRICE S EHXA D LOAEL % 2,500 ppm (147 mg/kg
{¥%E/B). NOAEL # 500 ppm (29 mg/kg &E/H) & LT3, £, .
FREURBRICHTHHEBNRARED LOAEL R NOAEL i25OWT Y, B2RA
DLOERULEL LTS (EURAR 2008),

BERELZRS L LTI, 2,500 ppm S EOHREIZ LV B FFIEBE O AR
., FRUCBEEEHMNE SRR ESEOBAERENB AN b, &
ABICH1T 5 NOAEL # 500 ppm  (28.9 mg/kg A&E/B) L YIBTL 7=,

@159 Ar@tEeERE (Sy )

SD 7w b (#, *PREE 390 I, #¥E# 60~180 L) iZi3iF 5 DEHP (0. 30,
95, 300 mg/kg KH/A) DREBEEGZLHEERE (BA 159 8/) 13Fbn
o

300 mg/keg FE/A R 5 THAKRE BRI Z & DRI FFEER CHREE (5
AT 4 v iiglE) ORBERENNAEBDOLN, FEREKEELAE Ch-7-. B
EEIHEELD b EICRE L, BREBRRCHVSREOLONEMLE, &
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7 BT EREOBARBENM L, FERIAEKFNICOT T L 228,
FEEZLLNT., FESRRTHEOIRAER) 950 ABLI L. 95 me/ke KE/R 2L
roBERFTHEML .

EE T FRBARVEEORENAIZOWVWT NOAEL % 95 mg/kg KE/R &
Lize . TAT 4 v L REDRARIFEMEFEED A UAREFERRE

(Petoetal. 1980 1245 ) ItBWT, ABR MLV F (5747 1 v L BRIET
p=0.019, BFKMES A F 4 v b HRAME T p<0.001) 3% bz (Voss et al. 2005),

BRELEFBRL L L TR, FRUHEEEOCRAFHEMIESEARARRD
NOAEL #% 95 mg/kg {K5E/H & ¥l L7,

<BE DEHPIZLBZFRBAAH=XL>
a. PPARa %4 L= DEHP IZ & S HEL A
b M3 D5 PPARamRNA OFRB R~ 7 AMBRO 1050 1 Tho7

(Palmer et al. 1998) . 5 v k@ enoyl-CoA hydratase/3-hydroxyacyl CoA Bix
FOR_ATF Y Y — LAEBERGEEEHAAATEVR—F—TFAIFewy
AZXite b PPARe BHE 77 AI FEHEALL COS-1MRZAVWTA YT =T —
YT oA L AN EIToE T A, DEHP A Tid, 2 mmol/L £ THREL
THAL T = T—EEHEIIEM L 2o 2, MEHP 24 Tid 0.1~20 pmol/L %
CEERFEOICNL Y7 = 7 —EEEREM L, 20 pmol/L Tid~ 7 2 PPARa T 4.2
f£. v b PPARa T3.1{5Th -7 (Maloney and Waxman 1999) , L, L. t
FETHIRe A MEHP ILB&T\E X Th, ~/AFH Vs L BBLIIREEI R
Mo 7= (Elcombe and Mitchell 1986) .

—F. BAER~ T AR Ppare KB~ 7 A{Z%$ %5 DEHP 12,000 ppm @ 6 2*
HERERSICL - T, BAR TRV AF L Y —2ABROFE, FEX. MieE
OFEEMMER NV F T Y — LOMMBE Z o743, Ppara KR~ 7 A TILAF
BA~OEEBRBEIR M7, ZOZENE, v UVARIZBWTIXDEHPIZL S
EEHRIL PPARe 2 L TR IS EE L b7 (Ward et al. 1998) .

DEHP iz L B3 ~_AAF Y — AHEERCEBAERRIT - wEOATHRE &
RTW5B, A2 AWVWE nvivoRBRE LTIX, I=24FLOBVRREICBT
% DEHP (0, 500 mg/kg 4 E/R) ¢ 14 B MaHE 0 & 538 (Pugh et al. 2000)
EU=—E% v MZFBiT 5 DEHP (0. 100, 500, 2,500 mg/kg AE/A) @ 138
Ra&E D 5388 (Kurata et al. 1998) 2MThiizil, Atk Y — L@
SPHFEERR . bRV EBRE SN, 2B, Bif, o b =27 A4 F1r~0 DEHP

(1,000 mgrkg KE/A) @ 28 AMBERHTEIC LY, T XY — LighE
RBEINTVEIN, ToEREEBETI LHEFIBOREThomeBMESINT
V3% (Satake et al. 2010) .

b. Prar @ RIBT ™2 A E# MU= DEHP % S5 8%
BiE a. @ Ward & (1998) 12 X3 Ppam Rii< v XiZxt9 % DEHP DR
ERETIL. ~SAAFY Y — AL FEENBEEI NN, EEL, ZoR
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BROBREHBIZ6 NPATHY, BERBEERIN CWihotz, £ T, H4H
<R E Ppam KRIR~< U AZHT 25 DEHP (0.01, 0.05%) o 22 7 BDiRE
BERBRBRITON, TOBR, 0.05%REHOITER (AFMIEHE. RS,
FRE MRS % B 1) ORERIT, Ppara RIRT T ADED 25.8% & . HFAERD 10.0%
I HEL. T T RCBWTIE DEHP 2 X » T PPARe # 4 L= BICHEFE LW
FEEERPEZIAZ ENEEEINT: (Ttoet al. 2007) . 2B, ZOBERZ -2
FTD—2&7% 0 IARCIIDEHP IC L 28 BAEOBFMMEEZITV. FENETI N —
73 (e MZRTHEBAMEIZONWTHETERY) & LTWEFHES 7 v—7 2B

(B ML TENPAEZFTDREEND D) 1Z5]1&F EiFTvW3D (Grosse et al.
2011) ,

S HIZ.DEHP # 22 A 0.06%REREGE SN HFEE ~ Y R & Ppara R~
TADFABRBRETIE, 14727 LA ETCBT2BETFRE T 277 A ARL
KBR->TEY . FEBL Pramm RB~ TV ATRFEEORARFERELRS Z L
A ENT, El . BFAR Y ROARTDEHP #5121 5 Cypdal0 DRKE LH (i
B 6.7{%) A& b/~ (Takashima et al. 2008) .

c. PPAR @ —humanized ¥ 2 X Z# B L \f- DEHP 12 5 B4

Ito & (2012) 2 & V. PPARc-humanized (APPARa) <~ 7 A %4 % DEHP
DEEBRLNTW3, DEHP (Z X 5 PPARa DEEEFEMEL 2 B b Sk
Cyp4ald DERTH D L, 5 mmol (1,953 mg) ke FEBEF*FOBRELEES. #
NENDOBREFROMNBHLEETLE, BRI TR 62EOFNRNLE
Niwh, BPPARo <7 A (t b PPARc BRIFER~T R) Tidt 1.45 5T, FHo
L BFARODED 62/1.45=42.7F@mMh >, —F. Zh oD+ 7 R BT
B7 v FaRZ o Z85E (CAR) OiEHELE Cyp2blo0 DFEHTH D L, HAR<
7 A TG 5.3 %, APPARo < 7 ATit# 16.6 f£ T, APPARa =7 A DF M CAR
EOBREFERADBIIM/REVEWVIBREBRE LN (CARIZOVWTIRKIEA LR
&) .

Hayashi b (2011) 1X. APPARc <7 A THEHAR L A DEHP IZ XL - TR
WIRIEME EFEFHFERBHEIBR AL EZHEL TV S (A 4 BHI SR
18 BB X|imthtk 2 BE CIREERE) , APPARa ~ U RO TIXEH AR @ 100
R EIZH7-5 PPARa ® mRNA BRER L TW53, DEHP T &k % Cyp4al0 DR,
FHIFAER T VHY, HRY. FER T DEHP 0oR 512X > TREM Tl iE
FrYZUEY R (TG) OET, O 7n Yy —-ATGEX(Y 32 H (MTP)
O mRNAZBBROBTHREZY, ZhoBBRRVUFER~OFEHERIZESL T
WA ELHENTWEM, APPAR: < 7 AT TG RS MTP @ mRNA ZMIZHF4
B LREEATLIZBEIS R TVWARY, ZORBOMEMIIIN 2. (6) <BE . %
AEMOIERAEE > IC#E L,

d. PPARo FFER7FRY7E DEHP - EMERICET 4R
DEHP iZ X » TiEMILEN S 7TV EERR L LT CAR BHIZB®RE SN T
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VW5, DEHP (20, 200 mg/kg &&E/A) % 21 BRBEHEDRE LZFAER < T X
& Ppara RIE=T AOFRICE T 2 BETEROBEABITICLD, W21 DH
AH)72 CAR EZEME{RT 7% PPARe JERFNREEHIE 2T THWH T LA
WZhot, E£72, InvitrolZBWT, < v AR TIX DEHP 2 X %5 CAR #F/E
EF Cyp2bl0DHERFEN CAREZBEEFE TSI LI L - THRIEND ZEHRFEN
fro EHIZ, B MMUEBEFAREAVWERBRTH, DEHP 12X » THEEREFENIC
CAR OIEMEBEF TH D CYP2B6 DEBIFHE I - (Eveillard et al. 2009a) .

DEHP (30,180, 1,100 mg/kg A HE/R) % 14 B RFAHRE Q& &5 L -0 C57BL/6J
THRABWT, BEEPRUR# 0 7 » A VORBITR{Thh -, FOREE, i
& TDEHP R EIZ L » TEERSE %1} 2 #EFOKREZPPAREHERLETF TH
ST, ¥ F 7 a b P450 BIZF D Cypdald. Cyp2bl0. Cyp3all BFEHINT
39, PPARa LIz b CAR, Pregnan X & (PXR) 2/ L=y 7 A EER
BRESL SN TWz, DEHP I~LERICEET D dlasi &, ~B VTR
725 Rev-erba BRIZHLEEBE 5 % /-, 123, supplemental data 2BV T, i
DIAF 4 v e BEOBGFRE T2 7 7 A NVZL DEHP IC X 2ERHBZ L
BRENLTWS (Eveillard et al. 2009b) .

DEHP (200, 1,150 mg/kg A&/A) #HERNEQRE L-FLER~ v X, Ppar
R A, BV CAR R~ U A DR EZ AWIBREFRAOBEBERIENT DR E,
DEHPIZ L » TEERE SN BEFDORE(~94%) 2 PPAReKFNTH » .
—7. Cyp2b10. Cyp3all BX metallothionine-1 DFHEIL CAR KFEHTH BN
PPARo EEERITH V. Cyp8bl. Getm4 KR} Gstm7 OF%HIL CAR £ PPARw
DOEHICIEKFER Th o7, 2D Z &b, DEHP R ~WEOFE TEELZEN
FEREEEHILT O EATENS BB 7 v b~D Wy-14,643 B 51T &L 5 CAR
EUPXR BEDCBEFERO LRZIFELA LN hoT=Z b, Wy-14,643 i
DAL FF LY — ATEEI L D b PPAReERMTHY, 2TO~AFHT Y —
AERABLTUSEIL L YICERT DT TR EBah o7 (Renet al.
2010) .

DEHP 500 me/kg A E/R 2R ORE L7 4 B SD 7 v NOFBTIZ, AT
R (EAMREERE (PCNA) BiEMmiamm | RRX&x U —¥ D (PLD) 1/2
H 7 EORBIENM, PPARa. CAR. PXR OiEM/LE R CYP2B1 OFIIEMAHS
Hbhiz. DEHP iZ PLD OEBAZAEICHEMEESZ LicX Y, CAR®PXR &
Wo e BERNZER L OBMLRMBEEREZM LT, PPARCICL-THEIhLIFE
& BET A AR S R A s (Kim et al. 2010)

E FTIZECARDATSA IR T e LTI Hy FESRARKIC4~ DT
I BB A ST CAR2 & CAR3I B4 U %, Reference CAR XV H» FoES
R THIEFMLREEEZFET3013 L, CAR2 & CAR3 OEHEEIZIZY H o F
NUHETHB, & FTFEIZE VT, CAR2 ® mRNA it CAR OLEEH D 5 b 6
~10%% 52 (Jinnoetal. 2004) , =V A, v FRU~—FE v b Tid CAR2
IFERLRVA, E FOFFIRTIE CAR2 B CAREEEEYEEON 0% E LD 5,
DEHP (nmolVL V-3/) %, COS-1#i2 T CAR2 ZHBIRMICTEMMLL, £ IR
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PR ITHIIL T CYP2B6 L CYP344 DT M & &7 (DeKeyser et al. 2009) .
X 51z, DEHP 717 T72 < DINP T% COS-1 #ik2 T CAR2 & PXR #iBIRMIZE
L, b POMRESEITHAE T CYP2B6 & CYP3A4 # 5T A Z L BRENE
(DeKeyser et al. 2011) , #23, MEHP it 10 ymol/L £\ 5 EIRETH CAR2 %
DTPITULPERE LT e, HEFLIZMEHP LY % DEHP 052
CAR2 2#TEHILT 2D TIRAEWVMNEZTEL TWS (DeKeyser et al. 2009) .

728, HEARTIE, DEHPIZX 3 CAR OFEMILEEBAERTEERG2T S
HAXBHTLE FTHHEDHIZ LB TERMoT,

EFle, A F Y — LABREAIIIRERESICEDTEY, 20T BT ->HH
DFEBRACORB o TWRAREERS B, ~NVFF Y — L HFEFIT cfos. cun,
JunB, egr-172 ¥ ® IEG (Immediate Early Genes) ® 7 v M TORRL LR X
BHIEBHLNATWS, 7y FORISEFAEREZRAVW-ERNHL, MEHP &
INLDIEG 2FH TS L, ZOMAEHILPPAR iCRFLRWVWERIZLVEES
N3bLDOTHBZ ENnThof (Pauley et al. 2002) .

e.DEHP DR A AEIZEI 3T 5 [ARC &4

EBES ABFIEREE] (IARC) 13 2000 EDFEEIZCIEWT, DEHP 0t F~D&EMN
AR NV—T7 3 (B MIRTIEPABIZOVWTHETERY) IRELE, b
Fizxt3 % DEHP OFERAAEZBEMIZHET HI2E=D, (a) DEHP I~ 4
XY — LSO DNARIGHDA I =ZLITEY, Fv FRU 7 RICFE
BEELEES; b) vy PRV A= DEHP OBBRAMERBROELET
TARAVFX Y — LM E UITHRREEIIERA SN T3S ; BWR (c) b MEEFF
MR DEHP 2E TH . DEHPICRE Sh7-t FMIADOERBFOFBIZTENTH,
ANAFAFT Y —AEEIRIRESINTORWIECEE L, B TA LGN 5 DEHP
I &% PPARe DFER U~ A%y — ABFICER T A FESAIZE MCEHE
HF.DEHP 7 v PRV RCBWTHHEREBEEORESRY FREEZ A=
A%, B MY TIRELRWERR-ST = (TARC 2000) .

LA L, 2009 £D Guyton 5D L ¥ =2 —Tl%, PPARa ZiEMH{LT 2{LEHDE
RIEZEHTHY, BEEE, P37 1 v 7 2B, BERA ML EFLR
WA FES Y — A~ OFEOREEBICIMAZ T, PPARe LS OBOREEE )V
FHV—LREOHRBRNNBEIREEBEEADERRERTENFETLIZ L
PEHESNRTNAZEMNDS, PPARe 73=X hidk PMZEBAIV R E2LEHE
RV EWVWIERIIBBENBRDOEND L LTS (Guyton et al. 2009) ,

2011 4£{Z IARC iZ DEHP OE B AHOBIEMEITV, FA—7 2B (kb Mokt
LTRNAEZETAEESELH D) IO L (Grosse et al. 2011) . F7.
IARC/National Occupational Research Agenda(NORA)IZ L AU —F 77—
7T, B oM, HEE, BEEEICEL T, DEHP IZBEEORBAAI=X
ADRFEETHZEEZTRRTIMANRNS 2hHD, FORIE, ThbDAH =X
LB PEBETAIREMETREBTAILOLHD L EEHBEL TS (JIARC
2009} ,
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<gE . rOHhoRBRE>

DEHP [ZizW < 2 OMREEERABR THBESA L. ZOERET v v 7
a2 I a =y —a OMRELHEEICEFKZ LTS (EU RAR 2008),

FEi-, FRBEROBEIEHAIMEBEEE LTy PRV RILBITH M=
yx—gry/Fune—3 VRRIZHOWT, EUR. DEHP iZf@E0 A = ——
va MERRRL, Tut—va ERIR Y AFRICBWTBETHS Y. Fv b
FriE TV iV R L T35, (EU RAR 2008)

DEHP O % Db OB %2 XK 1I-1 1277

F -1 DEHP BEBHR (F0{1DHE)

HER Fop’d R EEH, BITHE
iy | ASEYL
zL HH
in vitro
FERR H A < 7 A JB6 3 AR NA + Diwan et al. 1985
< 7 A C3H/10T1/2 NA — Sanchez et al. 1987
HESFARAR Lawrence and McGregor
1985
- UV A B MR - Matthews et al. 1985
{Balb/c-3T3)
= 7 2 (Balb/c-3T3) + - Nuodex 1981f
(clone A31 cells)
T v bRELEBR + Steele et al. 1989
Frfo—ZXN bR NS + Sanner and Rivedal 1985
& —HgiE (CHO) #Bis
PN TFT N bRAT— NA — Astill et al. 1986
& (SHE) #0RQ NA + Mikalsen et al.1990
- + Tsutsul 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 7H#HEM | FrA=—F bR NS — Kornbrust et al. 1984
R I ==s | 7 —HRHEFRR NS + Malcolm and Mills 1989
—ia v
in vive
AR HER SHE #ika + Tomita et al. 1982
f=ix—irav/ | T B + Kurokawa et al. 1982
Tar—ar (7
=g B

NS; #£#A 8 (not specified)., NA; MiFLEARE R (I EM T& 22 (not applicable to
mammalian cell cultures)

(EU RAR 2008, ATSDR 2002 #* EIZ{ERE)
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(4) AE~ORE

F344 7 v b (., %% 8 L) % AV 7= DEHP (0, 150, 500, 1,500, 5,000 mg/kg
fAH|) OBEE, XX DEHP (0. 50. 150, 500, 1,500 mg/kg £#E/B) @ 14 A
ER DB/ ERABRICB VT, WEEB 248 5@ (Functional observational battery) .
B EBHRERBRBITONLE, WTFNLHBRTHENERBIIA ORGP oT L
E£2XNh T3S (Moser et al. 1995),

%7, B6C3F, v 7 A XX F344 v hiz DEHP #FhFHh 6,000 ppm i
12,500 ppm ZiREEF S5 L7z 104 AREBHEZERR (David et al. 2000a.  2000b)
TN, ISR, FHBRERUCEHOBAKRELIZA BTy (ATSDR 2002),

FOiEh, 3% 0~19 B Biz DEHP #&i# (0. 1,500 mg/kg, & : 0.5% &
FOAFABALE—R T M) T L PAFARNKRFY R 2 ) —0 (5:3:2))
5 mL/kg AE/B Z5EHIENHREUENEZSD T v b (£ 3~4 L) O 20 A B
ORRRIGERE A 25 &, BEBTIRIEER LR, Bz L XATae—A, A7 4
TIx Y URBRENRFR 33%, S4%ETHEALTEY ., IBEEZERT 5 EHBRIT,
FEATES B CHEREVWLOIERFEEFIZEL LTV, FathaAF o /BET
FX FUBIZOWTHE, BBERRICIVEX0%DOELARD o, TRENE LD
BRENERRAZLNBERIRTWVWS, EESHX, DEHP OFERRBEIZLD, B
OROIEEAZ R —ANELTHI L THREREOREVLE L 27 EEZ TR
LTW3 (Xuetal 2007),

O REBEAEBEER (T0X)

ICR<wR (M., {8 4~70C) [ZDEHP (0 (xfBB#E; <), 1 mgkg &
H/R) R S~1T HERUoHhE 3~7 BiICEORS L, HESHHD 2, 4. 6
BEORESIZB TP F—I VIERHSENAEEABRLFERNFEICLDA
Rk, BEEIIR, MEE A9, Al10, ABHERRT LI, Fu vk FaXxy
55—+ (TH) RUEREHIHEF Fos OR&EEY (immunoreactive) (TH-ir X
Fos'ivt) MEF—RI U BERma—a U EE0<w—h—¢ LTHEIN,

BEBHIZEBWT, 2RIEHICEFEOR LM, £, 2, 4 BE CRANEROH
23, 6 BE CRIMENERORLRL LK (p<0.05), P F—/~ I fEEME
FIRICE TS TH-ir D3EEL 2, 6 B#hD A8, A9 FRIRICBWTETHIL., 6
RO A10 fEIRTHEII L7, TH-ir = =—u 0T 4 B0 A10 EIRE T 6
WED A9 R THEAD Lz, £7-. 4 B0 A8 fHI T Fos-ir = = — o 0
MLz (WFhd p<0.05),

EHOIIZOBENG, BREMXBHERRICET S, #5En T35 DEHP
® NOAEL LYW EWHAEROEEZJ L= DEHP £FIC LY. BREDICEHET
BERO F—RI Bt = — 2 DOEERPL TH AEROBL MBI ER I,
MR ETRIELZWVWBENL, TH 7517 T/2< Fos DFEELELTHZ BT

U DEHPBEOHES 1 L+11E, #5R{T DEHP 7.5 mg/kg SH/AHRY L2 5,
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MEhd&ELTWVWS, £z, BEXRBEZBHEREE (Attention Deficit /
Hyperactivity Disorder : ADHD) &BJi#E$ % & LTV 5 (Tanida et al. 2009),
723, Ghisari & Bonefeld-Jorgensen (2009) iZ. DEHP % in vitro iIZB\W T,
Z v P TFEE GHS S0 BRBALE EFEH 2 EEICELT, ) a—FF
n= (Ts) EETAEREH/VLREFTEILZERLTNS,
BREEZFESLLUTHE, ARABII 2HERTH L L2256, NOAEL &%
THZLIZTERWEHB L,

QRHRLMABLERUVARTRIEERER (THR)

CD-1 <=w A (HfkE, &8 10 L) & DEHP (0, 0.01, 0.03, 0.09%) % 7K
D 4BERINCRERE L, @K TREIE L%, HEZETE 1 #R (F)
BOEWMIZRSE TRE LR L AR UHE TR T3 REBRE LN,
BEEROAEICLD., HEREIIHMMR (Fo) HEO0, 15.59, 46.53, 142.08 mg/kg
{KH/B., Folff 0. 19.86. 56.23, 168.17 mg/keg AH/B L EH &7, FfHED
BRERII FoliE L ZERETH T,

ERMBERZRIZOVWTUL, RERE, HHICHEEZR L7, 0.01%H 5
BO FIBECHARKENEBEZTL, 0.09%REHDO F1 T 4, 7. 14 BBD
AFEBRETLTW: (WFhb p<0.05), EEFEOIT., 2hboBIZIT—EM:
M=, ZOFEO DEHP B 512 L 3 REMOEFE~OBEITIZE A LR
EHERILTWD, £72, F1 DITEEZEREII OV TIX, FEEMKSH (surface
righting) 2T, 0.01% Kt 0.083% 58D 4 B F THERRIE

(delayed) B3H o, AEEFEERH -7 (p<0.05), F., 0.09% KR EHD
7 B0 FLBETH B2 (depressed) 23 & b v, AREFEMENH - 72 (p<0.001),

EZELIIZOZ &b, FILHMNHOREZEYIZE T3 BANESOREL T
TERBERRSIC DEHP R#BRRELZ 5 X 212455 L RT3, 72, EBF
B~OEE I P oT-& LTW3E (Tanaka 2002),

BREESZEES L LTI, BEAED 0.01% U L0BEIZL Y F| OfTEIZE
BECOTFNREERALNZI LG, ARBO LOAEL % 0.01% (19.86
mg/kg FE/R) E¥IBTL=,

OB TR RARZRHEO~< Y R (5 BER) i DEHP (0. 0.03%: 0. 42~171 mg/kg
FE/R) #REFES L, OBMTREELAIVITHBERL, RUKRER LR
B O(MERE, ARCEHI0M) 2REREL., Xl RARZREFAMECF A
SEEICR 2 ETHR L THREL, £MBERTF OBRITH~ORENFH L
hic, REBRLTORZERIZBWT, Fi i (14 BE) OFEHMAME Sz,
AR (FERE. FioBRESCHEEOELRSE) i bhihots, £, NE
HETLANOREFHO F1 Tk, [THRERETH 2ERTHOIT), EBRFE,

15 EmRSTENT S R TRl ch TW 5, 1 BUARACERTHEA=T 2, 1#HE82 2#8UA
FAaF 1 2HEBILZBERRARITOLEN, A THEERREILE,
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BETBIFICETOR AL ONEN, FEHIZ, Wb DEHP #5ICBET 3
HDTILARVE LTW3 (Tanaka 2005),

BMEEEFES L LTHE., AR UTTHIREEEEICEER LN TV RN &
5, ARERD NOAEL % 42~171 me/ke &8/ L ¥IBT L 7=,

2B, BE~OEEL, BBYORBEN L TRBINCRIMICKITIRE
EHRTVWST—Ab BV, BRELEFFSL LTI, RHERBZEEL o2
BYDHLBRELTERADIRETHD LA L,

(5) RER~NOEE
B6C3F, < v AT 6,000 ppm (# 322, Mf 394 mg/kg FE/H) XiXF344 T v
~iZ 12,000 ppm (B 674, B 774 mg/kg FE/H) ZREAHES L7 103 BEERN
ANERER (Kluwe et al. 1982, NTP 1982) . R B6C3F; < 7 A 939 mg/kg (A H
/B XX F344 7 v BT 1,458 mg/kg AH/A #REEHRE L7z 104 BRIEMEEM /3
BAMEGFERER (David et al. 2000a, 2000b) Tik, WTh b M, BEE, Vo2
B R B EOELIZA LR TWAY (EU RAR 2008, ATSDR 2002) .
£72. EU IZ Schlling & (2001) O#MEESR L. Wistar 7 v b (MR, £t
RE&B 25 L) 123817 % DEHP (0, 1,000, 3,000, 9,000 ppm : Fo 0, 113, 340,
1,088 mg/kg RE/A) DZIE 73 BLABI» GBERL F TORBAHRSIZ LS 2 #H{FHER
(Fo A DR EROFEMAR) T, BBEREORL PR ERHO FIEERD
9,000 ppm #HE5EE D Fo i T, WREEOB VN 3,000 ppm L LREHD F H,
Fo . 9,000 ppm 58D F i, F.ETHEBEEINZE LTS, 1,000 ppm 5
BEOF MEOKRBERBL R S3,000 ppm #EFH D F . F 0 HRERR />
X, REECZHEDTCRE SN0, EUR. 20RO LOAEL % g ~nD
REBIZE-3% 1,000 ppm & LTW5 (EU RAR 2008) ,
BERETE2ZRS L LTH, FRBEEENEHEORR THHZ b, TDI#
EORILE LTHWA Z LIiREm TRV &l L,

(6) AR HBRRVERR~DESR
D104 ARBEBERE (THR) ¢

B6C3F1 1~ A (MEHE, &8 60~70 I, 4 H#s) (28175 DEHP (0. 100,
500, 1,500, 6,000 ppm : # 0, 19.2, 98.5., 292.2, 1,266.1 mg/kg EE/Q. M
0. 23.8. 116.8, 354.2, 1,458.2 mg/kg {FE/A) @ 104 BREIEHARERBEN;IT
bhi,

HED 1,500 ppm DL ELOBERICEEGEHEROE N (FBREEIL 500 ppm
PlEDHERTHEDY), B 6,000 ppm #ERIZFEHAX R UMM EROR DM
Boohlk (p£0.05), 78 BB ORBAAMFBE CIIED 6,000 ppm BEED

15 (3) DEEULRE
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6] (10 L) [CEANER OB TR, BRLEEICEBRBRIIEERT LR ITHETF
BEWH BN, 104 BRE Tt MNEROBF R 538D S - HEP 1,500 ppm
D EnEER (GHREE3%ICR L. 1,500 ppm RE5EFN D 30, 95%) THEML.
BE BRIV, RERIHEEE OB T3 D b2 #ix 1,500 ppm L
Lo s5s GHEBREE 17%c L. 1,500 ppm # 58NS 48, 80%) T. BFHE
R BT BN 6,000 ppm B EBE (RHREE 5%I2%F L 60%) TEREHIBM
L= (Wb p=0.05), 28, FE. IR, THEE. FRBRECERICIRE
WEELEBEERBEE SN e holr bt HBE SR TS (David et al. 2000b),
ATSDR (2002) i1, HBREER LR UCHETRIICES &, £EFEM O NOAEL
% 98.5 mg/kg AE/B .LOAEL # 292 mg/kg A&/ & L7z, £/ EU(RAR 2008)
X, R F —# % David et al. 2000b D ILFEFE TdH 5 Moore (1997) OEEMN
LERBLTEY., FHEEMO NOAEL # 98.5 mg/kg (KH/H & LT3,
HHELERS L LTI, 1,500 ppm S _E DR EEOHE TR R O R VR
EEORYD. REOETHY. BRLEEOBFOXRMR - FEREXRALNREC
&k, AHEERO NOAEL # 500 ppm (98.5 mg/ke fKH/A) & HMrL 7=,

Q4H - REBMERE (THR)

CD-1 =7 A (MEEE, XFRREE 40 T, £ 58 20 [E) (T DEHP (0, 0.01, 0.1,
0.3% : 0, 14, 140. 420 mg/kg KE/A ATSDR#E) % ZERI 7 B2 5iRER
BEL, B Blth-VELZME LN LD~ Y X ERE S, ERZES
Thont, BRER X, TiER, HERNK, BREFERE. £RBAERRUHE
IREETH- 7,

0.1%BEHOBEHB IV, HERGEO @I L., £HESMIET S
B b (p<0.0l, 7L, HRBOHAAEERL). 0.3%REH TR
R Liednote, BEEARE, fiTTO03%REFDOHE L MBHOEE, 0.3%KkE
HoOMENBHOBORERRERPRAL DN, TORKE, MEERLORE
LHA BRRIIAEZII RV, REFEORE TIIERAKILES. BREH
HOZBRTHEER, 4REEROEKT, HERGFEOHEMAED LN

(p<0.05), REZBIWHWERHBHORBRTIX, BEHTIIHEE L G ITHFBE
KL, FEEOHEMARED b iEh, HEOLMBEOCOER (BE. RE LA,
BIVIROERIIIE - IF - FEORER) »EL LE (p<0.01~0.05), &
EPROBEOKFERE TIX. MAMBBEESES 1RO LN, BEBETFERV
HWPEE (BREAOBEMERY-VOBTFR) KBS L, BEREEER R TET
AL (Wb p<0.01),

INHLOERENGEE ST, DEHP MW hicbAEREELZ 52 TR,
BB ~D 0.1% BTV 0.3%HREIZL Y, AEREMIEIRRR OHERKOET.
AEFEROBEVCHARDOEB O Z3| &R T L LTWS (Lamb et al. 1987),

ATSDR (2002) (4 EMH O NOAEL # 14 mg/kg AE/A. LOAEL % 140
mg/kg KE/B & L, EEMEORE D minimal risk level (MRL) OEHIZBWTW
3, EUREHDBE N LHEES 20, 200, 600 mg/keg AE/ABY L HE L TR
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4D NOAEL % 20 mg/kg FE/B. SBIFED NOAEL % 600 mg/kg &
H/R & L (EURAR 2008), EA%@E (2002b) TiHERE. REELFRE.
ARHERDETRESXEMEESTHD NOAEL # 14 mgke KE/H,
LOAEL # 144 mg/kg $&E/A & L, TDI DEHIZHWT W3,

BHELZFES L LTI, 0.1%BEHCIHIRER, AFRERCERBARDIE
THEDLNAEZENS, XHEBO NOAEL % 0.01% (14 me/ke AE/B) & ¥
Wr L7z,

Hayashi & (2011) i, Sv/129 FAR< v X (12 @8 OMHE, FHAEOM 14
~22 L) {Z DEHP (0. 0.01, 0.05. 0.1% : 0, 10~12, 55~64, 119~145 mg/kg
KE/B) ZRERE L, BREEF 4 BARZCRLREBEOMELY TR S &, EikE
18 BEXIINH® 2 B TLRTIETHREM~ORE LG L -, TIEHME 2
B (BHEO~ISW o). —HFOBISER 1S BRICEHRL TRERVKRE S
HHL, —BEA-0oRBRE., £FREK. BREE, KEERUVKRESEES
AT, bI—FOBESHBRE 2 BICEFZL, —HEU-V O 0 BOKREIRE,
2 EMOETFHERERUBEELZRHN, 2TOATFRRRVEERERY L&
L. FFig+#HE Lz, BIERVEROEEMEN CRITEh-,

BB OVWTIL AR 18 B B & ikt 2 BICEER U 12 88 (5 5 k)
NoDEEEME, FEBERALNEZ, KEETO 4 BRlORSHMP, 78
YOEEBNMEBIZELIZALON D o7=M (data not shown) . #FiE 18 H B D&
BT 01%REHOLTHEERCEEREEMENBMEZTRL (p<0.05), 5tk
2 HOBEM T 01%BREHOATHERENRBMELZTRLE (p<0.05), FFEHER
ICHEELA LN o= (data not shown). 0.1%FE5HETCHIEISHEE®
FriaxtE RS L7z (p<0.05),

ROV THE, 0.1%BEH TILMHEE 18 BORKBRER AR IBEN %
L<EA L, BIERE (FEHESD) 3B 8 72515 LT 2.4%2.1, £F
FE IR A EREE 72215 12 LT 2.0£1.8 Tholz (p<0.05), 0.1%BEHT
IERRI S (R) ML, B 0.811.0 (10.6%£13.2%) 3 LT 4.3+2.7

(61.5+32.8%) Tdh-ot (p<0.05), 0.05% L LDHB/ERT 2 ABOAEETE
REREA L, AR 4027126 LT 0.05%BEREN 1.621.9, 0.1% B 55
R 1.4+24 Thoto (p<0.05), BE 1S BDFE, FEERRUVKRRER. 288
DEERVCHFEERICI, HEL LHRELL_FELREIEZAON 2o, 2
B, TORRTIE DEHP KEXZRBRE~DOEBOA =X LEEREZBENE LT,
Ppara R~ X, hPPARa <= v R{Zxt LT Rk DEHP 0&RE5E2{T-TH
W, APPARa~ U A Ti%, HAER » I EFEHEREHE A R OBER I RGN A
HFENTEN, Prarn RBVUATIIZDL 5 REG~ORBILL BEINA
Mol b BELTWS (FMRIZIIL 2. (6) <BE . REZMOERBE>IC
FCED .

ARELEBRE LTIE, 0.05% L L0RET 2 Bl EFEHEREE DN A
bl b, ZFEEO NOAEL % 0.01% (10~12 mg/kg (KE/B) L HWTL
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f;
—o

Q&M - REJ/ERR (TOR) "

CD-1<=% R (. &8 24~30PC) 23+ 3 DEHP (0. 0.025, 0.05, 0.10,
0.15% : 0. 44, 91, 191, 292 mg/kg {RE/B) DOIEIR 0~17 A OEHFREHR
RfFbh, F5E 17 B BRI, FETRRK. £TFRIEEK. £EFREGFERT
MBIROBEIZ DWW THNLT,

0.10% L LR E# o By ABERMME BB D SR, BIRIZ2WVWTIE,
0.05% LA FRERICAERE (BB, BEEH, M~N=7, 88 - #2). L
GEORERVERESY MBORERSHE., WP RFOBESTERFIIEE) @
BWMAED b, 0.10% U FREFICRRNEUEETRIROEN, £FBREER
CREFEOCETMRED LN,

kX v, #FL 3 DEHP ORIEEME (BFEHEEZET) © NOEL Z{REEH
0.025% (44 mg/kg FAE/A) & L7 (Tylet al. 1988),

EA¥mME (2002b) TH, BWEREREOEMMCESEEEREEED
NOAEL # 44 mg/kg fKE/H ., LOAEL # 91 mg/kg fAE/H £ LTW5, EU 3%
A #HEM D NOAEL % 44 mg/kg $E/B, BEMHEMED NOAEL % 91 mg/kg FE
/B E LT3 (EURAR 2008), £7- ATSDR (2002) %, AREBEFEEILESE
NOAEL 44 mg/kg {&%E/H, LOAEL 91 mg/kg E/B & LTV 5,

BREEEHEL L LTIE. 0.05%ULOBERTHRIEAZETENB L LN
TEmh, ARBO NOAEL % 0.025% (44 mg/kg RE/H) CHBrL7c,

%7, ICR<w7 R (M, £8 7~12[C) 2175 DEHP (0, 0.05. 0.1, 0.2,
0.4, 1.0% : 0, 70, 190. 400. 830, 2,200 mg/kg {xE/A) OFERO0~18 AD
IBAEIR SERERCI3. IR 18 B BIZIRIENE N, 0.1%LL &% 58 TR &
JRIRFET OIS, 0.2% L LR EH TR OEEEMOME], £FKREFED
EE, % (RIcHESTORE) on, BHEOBLBESALNE,

EELIT, vV AOERREIC I DEREMEICET S NOEL ¥ 70 mg/kg K E
/AL L. BRAETOREVMHOENEZFR LTV (Shiota et al. 1980),

ATSDR (2002) 1%, IBRRIR L BIRETOREMIESE Z0RERDO NOAEL %
83 mg/kg #FE/B., LOAEL % 170 mg/kg XE/H (0.05, 0.1%% ATSDR #15)
ELTWA,

BRELEZERS L LTI, FRBRORBREN 1980 F L Hv e, TDI ORE
BELE LTRWA Z L8 TRy & HEF L,

@2 H{LET - HREBERR (TOX)
CD-1 =w A (#f. &Bf 28~29 L) ~ DEHP (0, 0.01, 0.025, 0.05% : O,

U vy RRGT y FTRARGRREERLTEY, (6) @Y v b &i#
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19, 48, 95 mg/kg FE/B) R 0~17 RICIREERE L, &£ 2% (F2) Ol
AFZTEEETD 2HRBBRETbN,

B8 ~0FEEZEIZ. 0.05%REHOBRHRTIIHHE 4 H, 7T B0KER
IMZEEIER B 2 5 NTFIENERD bR Eho iz, BEHIZOWVWTIT 0.05% 5
HOF, OMARIEL FERERE 1 RATFREOE) LR 1~4 BBOFETE
BEF LT p<0.05, Fo TIIHARBEOETRIZAEZERL), BTHE
FH (early maturity) OEEEMBSbFNICHH Eh, 0.025%BEELVEWV
Wz,

EE O, 0.01% 1% 0.025% DB EFIZIL, 4~169 Bz T, AELE
B3RO ¢ L BEHHEERV T B OREEEIZS>VWTO NOEL
% 48 mg/kg FHE/H &£ LT3 (Price et al. 1988),

ATSDR (2002) %, HARMBORTREMICESE, £MEMED NOAEL %
48 meg/kg AE/H., LOAEL % 95 mg/kg &E/RH L LT3,

BRELEZES L LTI, 0.05%BRERIY FI COHAEMBERRV 1~4 A
EHORTCROEARA LN L, AREBO LOAEL % 0.05% (95 meg/kg
FE/B) LHBFL,

OREREHEE (¥HR)

C57BL/6 = v A (M, &8 10 L) IZBI1T2 DEHP (0 (XfPRE ; =— ),
100, 200. 500 mg/kg FH/A) DIEYR 12~17 B OHEFIR O ESRBN T,
iR 19 BIZBWTHRBIROAESH 0o+ 2BERHA L,

2REGBEOHBREICB VT, BEERFNRILMEMIEEMIER (Anogenital
distance : AGD) E#5. RE THOEM (REERE 0%icxtL. EAEND 7.1,
14.0. 75.7%) #HHi (p<0.05), RIFRBIEEE S ARKFRICERB L. 200
mg/kg KEB/AU LBREHTHEE TH -7 (p<0.05), T - REFEOEMELE TII.
ARMHEEHORECBWTEERRFZRTLEZILNRTWVWE NSV AT 4 —
I UER TRl BIEF (Teffl) ® mRNARUEFDF A7 BEORBENEAR
EEMIZER Lz (WO Fhd p<0.05), FF 61k, DEHP ®#EIZ L5 TgfpI @
ERAERIZIY, EHEHOBERVCREPEHOBRABORBELZAENSTHREN
HEERBLTWS, k-, ARWEHOT7TR L ARERBES LTV AR
HEkLTWS (Liuet al. 2008),

BERELEES L LTI, BRIEFAERD 100 mg/ke AE/BL LOBEIZL Y FE
B 19 B OBRIRIZEB W T AGD EEVCRETHOBEMARED LN &0 b,
AR B O LOAEL % 100 mg/kg {KHE/B & [k L7,

CEHRBHERE (Sv M)

SD 7 v FrOFER (., RFBEST, 3 HE) 12173 DEHP (0 (BB ; =
— i), 20, 100, 200, 500 mg/kg A E) OHEMHIRNBERBITbONT.
¥7-. DEHP 500 mg/kg AE ST NVBE (1.28 mmolkg AHE) IZBWT, *
2@ TH 5 MEHP (393 mg/kg 58) . 2-EH (167 mg/kg &FE) BRERICH
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BIhi.

5 24 B4, 100 mg/kg FEL Lo DEHP # 58 CIIBRICEHIILLEE
KRAEFMERAHEL, B b BROHEESARKREFEOCHR I, RRLE
{Lix MEHP # 58 TR ONN, 2 EHREFTHEHROD N o, F-,
DEHP #5#icB1T 3 &/ b ) EOBAENEIIHRS 48 RFRZICRESREL. £
O EOMBRHEERIIEBEICERTHERICE N> 722 &35, BlIET>7% 200
mg/kg FERERBRTHBIN TS, 2B, &5 24 HEi#o DEHP &80
MmESPRFIM AT (FSH) BECHEZIA SN o7 (Liet al. 2000,

ATSDR (2002) i3 AR ERIZ 357 52 DEHP @ NOAEL % 20 mg/ke {AE, LOAEL
% 100 mg/kg FE & L. EU (RAR 2008) t NOAEL % 20 mg/kg & & LT\
Do

BARELEFEREL L LTI, 100 mgkg FELEOREIZLY, BRTOREE
EAAKOMBARCGEL M) HMBEOBENKHAAORZI LD, ARRO
NOAEL #% 20 mg/kg {68 & H|kr L7z,

@EFERERER (S )

1. 2. 3. 6, 12388 (Fh¥Fne, 14, 21, 42, 86 Af) »SD 7 v b (HE,
% B EB 7~10[E) 23!75 DEHP (0, 10, 100, 1,000, 2,000 mg/kg &
/B) ®5 BEEHEORSHBRNMTOL, REEED 24 FMZRICEHRETHER
DB FHIREN TN,

2,000 mg/kg BE/PHRERHIL, 3BRE TORSFH TREENZREETH-
Tl F—ARNEB oo, 6, 12 BHBRER TCHEETIERALNRP o,
1,000 mg/kg fEE/B D 1~6 BEOR SRR 2,000 meg/kg FEB/B 6, 12 B
BEHTHEERDETELAONRE (p<0.05), /= 1,000 mgkg FE/RREIC
BWT, BAEY-0 O M) HEER 1 B#EESH T 35%HBA L, 2
BEELU EORERTIEELIEASHT. —F. 2. 3 BMRESH TIIHEHRENE
G lL.6. 12 @BEERICBWVTIT. 2,000 mg/kg AE/BERESHLEH., BEMAR,
¥ FHRE SIS L= (Dostal et al. 1988),

ATSDR (2002) iZzZhboBFTRICE-SE, NOAEL % 100 mgkg FE/H,
LOAEL % 1,000 mg/kg &&E/B & LT3,

F7-. D SD 7 v b (%8 50T, 6 B#s) i DEHP (0. 200, 500, 1,000 mg/kg
E/R) #5 AMEQREL, 8. 10, 11, 12, 15 BRMOERER THHEIIOE 2
COFEE O F344 5 v M8 L 23K L7-RABRCid, AMEE (EE$R, FHRE.
ERIRE) B L EEEIIA LN n o7 (Dostal et al. 1988),

BRELERES L LTI, 1,000 mgke FE/BLU LOBREICIVBERERET.
BHEEL N AREOBY., REHRRUVEFRIBOBERERBALNRI L2,
AHE D NOAEL % 100 mg/kg R HE/R & ¥ L 7=,

18 3, MIZSD T v FTIEARLK, F344 Ty FEAWEZ LIEHBICERIEAR <, BREDHIRR
HBhrbnAEN b ol LTS,
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®2 Al /4 AMBEAEERR " ZUVERESCEE (Sv )

D SD 5 v b (FREMRERE 10 [T) 28175 DEHP (0. 300. 1,000,
3,000 mg/ke20) @ 2 BREIXIZ 4 BREOBRNHFEERBRI T,

4 78R 3,000 mg/kg HEH TiX, TRFEE (p<0.01) RUIIEEER (p<0.05)
DIEME, BFAHMOER (p<0.01) C BAMRBROSBERTLIER) BALN.
FEO/NUL FEDORL FREEZE B EROERLIE 1FIRDLNE,
ML DR ERTIHROBEMEMROEHREN (4 BEBR S T,
XTHREE D 0, 4, 10, 100E) 23, 1,000 mg/kg U L5 TR & 22 FA8EIp MR
A i, (Takaiet al. 2009),

EHIZ D SD 7 v b (&8 10 IB) i< DEHP (0, 300, 1,000, 3,000 mg/kg?!)
ZRE2HEMAOREHMEZEL THETIEETRARE L, £H~ORE
PRNLNT, REICIIHEREOHESD 7 v BBV SR, 1,000 mgkg Bl E
REFH TR 13 A OBBMDEENMEMEEZ R L7 (p<0.01). 3,000 mg/kg 5
HTIRREDII A REED 10 Ticxf L 7 LTl U723, BEE., BEERV
BRAEEARICAEEI 2ot £, 2R EHCREBAHOLER (p<0.01)
BH LI, 3,000 mgkg WEFHTIHFH5.65SD 1 A L4, FHALEKERE
BRI ORGBHICOHLBE (5/10 B) Shiz, FHSIE, 300 RV 1,000 mg/ke
BREBHIIRDOONER LARFERAMIT, EXEHE 4~5H) Nichyh, 4%
FHNCEKREETIIRWVWE LTWE,

Fo, ARBRTIIREUAOEE L LT, 300 mg/ke U EOE5 CIFMERIEXR
EUCHERRMERL LN TS (Takai et al. 2009),

BEmBEZERS L LTHE, RIERAED 300 mg/kg ML L0 EIC L Y SREEE M
RRZE AR, FFARIE KR R O EEEMERA LR 2 L b, KRB O LOAEL
% 300 mg/kg & HIBF L 7=,

728, Davis(1994) iz L 2  HIFERYWHRRFA LMD SD 7 » T 5 DEHP

(0, 2,000 mgkg #&E/A) » 2~3 ZEAHFM (~12 B oBRHEDBEER
BTCIE, BREH 42t 35 L CRIFAHHX LD 4 BRI 5~6 BRICEE L
7. Elo, Rk 1~8 BRIRERER (FHMEH 6~9M0) (23517 3N 72 8
BZiILLY, PPROBRBERRONELEOETR M5 OF—1 (E2) BERUM
HHEEERFLEY (LH) BEOET. D FSHEBED LR (WTFhbEER
BT, p<0.05) BFHOLNEZ, TNOEDRENLEEL T, HEPICHLER
LH ¥ —UBEERT 52 & CEHER., ZRBEIRRELZ - LRFTERRLE L
TW5,

19 ERELIA~DOBEI (2) Oick#l

20 FEFIZBVWTHERIR Tmgke), BERKIX TEBO) LBVRINTVEDLT, Tme/kelhE/A L.
(mg/kegfd/B ). Tmg/keAK/B) OHBBTERNI Ehb, BED megkel OF TR L,
21 M7 20 ICRBE

25 BEVRVWERIEBMXIIREAKRILEEL ZATVWS,
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ATSDR (2002) iXEAIEHMER O /ML & i iE E2 BEOIRT & £ 5 PESRmH =
E3%, oD LOAEL % 2,000 mg/kg EE/A L LTS,

¥ 7. Svechnikova & (2007) (2L 2#d SD v & (F& 10 [E, 20 Bi#R)
2 DEHP (0 (RfEBRE; =— ). 500 mg/kg A&E/B) % 10 BAAGMEDKRE
L7-RE Tk, PRERCAETZRL LR oR, BEMTIIOT E2 RE
BRUMS T A AT e BREORED (p<0.01), mLF LH REOEIMARBZED
bhiz b 5% L TvwW3 (Svechnikova et al. 2007),

ZOEh, MO SD F v b (48 10 [T, 5@#R) ([Ci17 5 DEHP (0 CaHHEE ;
=7i#). 1,400 mg/kg HE/E) @ 268E GA2E) BORERBRTIE, K5
WCIERREERHOBY ., BENRCREEHOEHE. REMPOEESREDL
iz (TR p<0.01), 7o, HHEMBOMTE B2 BERCME FSH &R
L (p<0.01), TEAED FSH RV LH #E L B4 L TV = (p<0.05) (Hirosawa
et al. 2006),

AREEEESL LTI, ZhALORBRIVWTRD 2 BB THI I b,
NOAEL #ETAZ LixT& v e WLy,

Q%M - REBHERE (Tv M)

LE 5+ b (ff., SE54MEE 7 OFR 12 ~21 B (FERRE) XX
At 1~21 B (BRE M L SRE) 2 DEHP ( 0 GaHRRES: = — /7)), 100 mg/kg
E/R) PHEEOREL. 21 BEN, 35 Bk, 90 AROEIEERY (EhEh
18, 10, 9IC) MABE I,

FENEEINT 100 mg/kg FE/RRSHOBEBY TIXI. MFE7 A PAT
VBERUME LH BEN 21 B#, 35 AWM TETL (p<0.05), MBRZA 7T «
LI L AT A MATu U EBER(SAF 4 v e HIREYE Y. ex vivo) 13,
LH % F. LH #l#EA 20 E&0nThd 21 BRIZED L (p<0.01). 35 H i,
00 HEMC A BEIX o7, BILEZNMLTRE SN 100 mg/kg FE/AREH
OB T, MET A AT e RER 21 BEOAET L7z (p<0.05) 23,
miE LH BECEEZEREDONT., 54T 4 vy e HAOT A MRTu EEER
b LH g0 FEIZ»»b 6THEBEEITRI -7 (Akingbemi et al. 2001),

EU Ix 21 B#d. 35 BBOEBERT v hOMETF A PAT o v BEOETICES
% LOAEL #% 100 mg/kg K&E/B & L7~ (EU RAR 2008),

*7-. Ho LE v 0 BEMRTEICEVT 14 i3 28 BHAHIE DR ERER
BiFbi, LE v b (M. FR5HMAERSE 10 L) i DEHP (0 (&8
BE . =— M), 1. 10, 100. 200 mg/ke &H/B) #BEMENIIHD 21~34
Hi. 35~48 A, 21~48 AW XIIEERICH D 62~89 HEIZREL, £
WS A5F 4 v e HIRORAT e FERICEAL THRbhi,

BEHMOWVWTNOREHBORBRIIBVWTLHE, RERUVHEERICAE
EZLbhizhot, BEMO 14 BREABRICBWVWT, 21~34 B#R T 356~48
AT A8RE5TIR, i LHBERVCOET A FAT e REICERERS
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Lol AT 4 e flBOT A MNAT o EARIZ. LHBET. LH
EAROWBEOWTR D 35~48 B 10 mg/kg AHE/A UL EZ N 21~34 A 100
mg/kg FE/BULOREHTRS L, TOMTIIEEZR o, £/, 35
~48 B 10 megkg FE/BLLLOBRERT, 5147 ¢ v e MLBIZEIT 5 178K
Bt AT oA FRKEEFE (17p-HSD) OBEHETARBO bz (p<0.05), F
FEoiX, ZOXIRAT oA FERERFEOMEEN, T Fa XV EEDORKT
R LTS,

—%. BEYHO 28 AERE (21~48 B#E0RE) Ti. 10 megke FE/A
ULtoBS#HThE LHBERVCOLET A PAT oV BERERLE, 45 4
Y EHIROT A AT v EARE . LH A T.LH flES2VWE§d0VwThd,
10 mgkeg AE/BLLEORERHTHEML, 1 meke FE/BEREHETIIAEEIR
ot (TR p<0.05), BEDIZ., ZhLOTRMRATFuryOMmMEDBRE S
AERDOERIT, BEOLLARERIZEDZbDELTWS,

HFEHITH5 62~89 Ao E T, 2R EHTME LH BERVMET
APRAT R BETRICSAT 4 v e IROT A AT o EARICKHRE L
HEEFH NPT,

EEOIX, AT a4 FEACRETEEEVCICnE LH BERUCMET R bR
TrUyBREOCECESE, ZoOBEFEHMINROET v F~0RBORERRBRD
LOEL # 10 mg/kg & E/A . NOEL # 1 mg/kg AE/B & LTV 5 (Akingbemi et
al. 2001),

Akingbemi & OFE$ (2004) TiX, 21 BROHEZ v b (HREE 10CLLE)
i~ DEHP ( 0 (®BBEE; =— ). 10. 100 mg/kg AE/A) % 48 A, 90 H
B3 120 B E THEHEBORE L, 747 4 v BRI 2B EREENEAR
iz,

90 HEE COMBER L 120 BEE TO 100 me'keg KE/HHERBTHE LH
BERVCMBET A AT o BERER LE, 47 4 vy e BOTAFAT
VEARZ, LHHABT. LHRAMB2ZWESOWThE 90 Al E TOMKZERH
& 120 B E T? 100 mg/kg RE/B RS TR (90 BB O HHE T 50% 2L
TEA) LR (Wt p<0.01), 120 B ® 10 me'keg BFE/BRERE T
FEZEiIhot, £/, 90 BB E CORESECIIHEAMADEFE (PCNA,
CyclinD3 R U'G1, p53 (10 mg/kg FB/BRESIEIFEZERL)) OBBTDOT A
T4y e HRICKITS mRNAZRE LA (p<0.05). BREVERY VDS 4T
4 v e fRBREEM (50%LLE), 120 AR TOI AT 4 vy b HEO Y FULF
IPVVEBGAREM, BR 1IBYUVDT AT 0 v EHBREEM (40~60%) (W
Thd p<0.0l) PEFBEFICBWTREREIN., FELHiX. DEHP 0@4RER
AT 4y EHROBEREFETILETTHOTHD L LTWVDS, 5,
LH BEOELERIIZ AT 4 vy e HIIEOBERTRBRETIZEEEVERALTNS,
Fh, ASHMETCOMBEHL L, MFE2BEN LA (W50%) L, 147+«
vEHMBIZLALHHEBETOER2EAR (5147 14 v e IREEEZY . ex vivo)
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SN AP BBEED 1.5~2.5 f&) L7z (p<0.01), LH F# A3 72\ 35A Tidk., 10 mglke
FE/ABRSHETIIE2ELARICHEEEIIL -8, 100 mg/ke KEH/ AR ST
VI CerEBEEDR 2.7 %) BA:bhiz (p<0.01), 100 mgkg AH/BREHT
XS AF v elROT e —¥ (Frinf vz balfr~EBRi 58
#) BETF (Cypl9 © mRNA R FHE LTV (p<0.01), —7H. 90 Bim
ETCORETIE, MBEEHELLTIAT e HRICLS LHAETO B2 EAE
I (p<0.01) L7z bhrbbd, MiE E2BEICEEEE RS, FEORX
SAF 4 v eHBEOEMETERTSH0E LTS (Akingbemi et al. 2004)

AEREEEESL L LTIk, Akingbemi & O—#DOREBRIIFILE LV RBEOCEEOD
LEEELLTWSZ D, NOAEL 28 ETAZ &I TERWEHITL,

7=, Parks B (2000) {Tk3, SD T v b (i, 4~5 L) 275 DEHP
(0. 750 mg/kg F&E) DiEiR 14 B ~2h#% 3 B OMERDREAR TIL, R
EMcBWTHEEBEOT A AT v EE (ex vivo), BERARUVEFDT A A
FurBEORY, AGD EfF. KEREEREY., 47 ¢ v b HREXROEM,
I AETEMREOMMERRE N TV,

BHELEBS L LTI, FHBIT2HBR THHZ Livb, NOAEL %#35%
TR EETERNEHBLE,

DERBHERE (Sy F)

LE 5 v b (B, &8 10T, BETLIR) \oxt L DEHP (0 CiHBREE ; =2 — i),
10. 500, 750 me/kg AE/B) A3 21~48 REHE TO 28 B FAFIRE Q&L I,
HERBA~DEERRES N TV,

SESHBORETII. SRR CTAK Y 41 5E%RE (SE) 0.1 A Th o708,
10 mg/kg FE/BREPETIIAH 39.720.1 A CTHEICEL. 750 mg/kg (AH/B
RERTITAHR 46.320.1 B THEILENo%. 10 mgkg FE/RHEHTHE
BERUVHEBEENENL OF7 A MAT e BESER L (p<0.05) 5, 750
meke AEH/BREH TIIFE, HERER, RUBMREEN I L, mFET X b
27 BEMETLE (Wt p<0.01), F, miF LH BECAEELS
BT, TEECBTA2BEERRFLVEY P T2y MEBEFRUT Y Fa s
VEBEBETF O mRNA BB LNV H BB H LI h - 72 (Ge et al. 2007),

BERELZERSL L LTH., FEBREIAERICBEROFMICIIARREN FEY]
ThHd7ed, NOAEL #8RETHZ LI TERWEHIB L,

DEEBHRER (Sv k) B
SD v FPROCLE v b (B, &R %K&EE 10 T, BE3LIR) 12 DEHP (0, 10,

2(2) ® (Fyih) LRAUER
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100, 300, 900 mg/kg FE/B) 7522 B#A 5 56~58 A®E (BIC) XiX 98 B
(4L) ETHRHBELQREELE FEBRQO), £/, SDF v b (B, £HE5H 16
P, BEFLIE) i DEHP (0, 100, 300, 900 mg/kg (FHE/A) 2% 23 HEEH & 43
~44 Al (BEHELIT) (BIL) Xik 63~64 By (BEHE) (8I0) = Tl
BAogkeshi (RBQ).
HBOTIZ, 28908 EIZX Y LE 7 v X 300 mg/kg RE/RLLE, SD 5
v M3 900 meg/kg FE/BORERIZBWT, BESEHOAHEZIEEL LK
BROBESEDONTE (LE 7 v Tl B 304106 Bizxt L, ERAEMD
41.6%£0.8,46.0+£0.7 H.SD 7 v b TITXFRB£ 40.4£0.7 BiZx L 43.0+0.7 H,
WD p<0.05), 56~58 HEOFMRTIL, BITEENSLE 7 v D 900 mg/kg
RE/H TOREMULTE (p<0.05), 7 ¥ K ¥ U iRFEHEOEREBE ~DOEET,
SD 7 v FTlk. 100 mg/kg BE/BLU LB EF CTRIMBOERENEL L, 300
mg'kg FHE/R LA LB 53 CHRE FER AL « BRiEHRER (LABC) @, 900
megkg FE/ABREHTRERROCY IR BOERBE L PRALN-, —F LE T v
FCIE, ZOXORERBLPOBEMIZILIVEHT (FL, FIZBROBER I IZ
900 mg/kg BH/BIREEFHDA), LABC L U "—ROBERIISD S v b &b —
BEREEBEVAENSEBDRAONTZIZ, 9000 mg/keg AE/AREFE CIIRIFLEE
DEELED Lz (WFhd p<0.05), F/-RBHESFAICIE. MEHKEE S 300
mg'kg FE/B U LOBRESEHTHETHE KEEAREEERRUCBR LEORE T
BOBBMEINT-MN, SD vy b TEIVEBTH-7-, 98 BBHOIB TiL, SD
v bD 900 mgkg FB/AREH TOLABERUVEE FEEROKEA (p<0.01)
LHEREENRAZ DN, /2, 56~58 AR, 98 AL bMET A FPRAT 2 &
ERIERFKLLAEETRO NS, M5 LH #BEILSD 7 v b ® 900 mg/kg &
E/RBREHETHEMLE, (p<0.05),
AROTII2EYO 42 BT COAETHEORRNBREBIC LY, HEHOE
TEREEBELTSD T v MBI 5 900 me/kg RE/B ¥ 58 DAL R BEDBIEN
BB Ehi, 43~44 BEOBR T, 2R 5SBTRBERIIEIBRE D LI,
ATESRBICOWVWTIL, £REHTH U N—RIZ, 300 me/kg (FE/R U LDHRER
THE. 8. LABCIZ, 900 mg/kg AE/AREH CHEHKICEERI B H 5
Nz, 63~64 BEOTR TIT 300 mgkg FRE/BULOB SR CHE Lk
LABCIZ. 900 mg/kg FE/AREHETH U —B, HE, BEIz, &FEICH
EEREVRA LN, 43~44 Ak, 63~64 AL b, MFEF R F AT o BE
KAEBEESTEOONT, MF LH BET 900 mg/kg AE/AHRESHTHEMLE
(p<0.05), HERBBAICIDTAMAT R EE (ex vivo) 1X, & MREMT
T FhaEr (HCG) HIET, HCG MR R2WBEOWTRYL, 43~44 BB T
i% 300 mg/kg RE/BLL LD EEE, 63~64 HE T 900 mg/kg {SH/A ¥ 5.8
THEY (p<0.01) L., ZOMICHEEZEIL A -7~ (Noriega et al. 2009),
EMEEZZRSL LT, 300 mgkg FE/BLUL LOREIC LV EMRBRBEVE
BED. RE - BREGEOHBENELCRVCEESERIERALNI-Z Eh b,
A3 D NOAEL % 100 mg/kg E/H & HBT U 7=,
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DI AMESHELERER (Sy M) #

SD v + (B, %8 10C) Z8BF 5 DEHP (0, 5. 50, 500, 5,000 ppm :
B0, 0.4, 3.7, 37.6. 375.2 mg/ke (EE/H, M 0. 0.4, 4.2, 42.2, 419.3 mg/ke
{FE/R) © 13 BMEERSHABRIITOM,

HEZ v MZBWT, 500 ppm BRERETHEENL MU HROBREDZEREMEN,
5,000 ppm BEBETEA PV EROEREN L B~PEEORME DEFRENFE
H BT (Poon et al. 1997),

ATSDR (2002) RTEU (RAR 2008) K., HEFEED NOAEL % 3.7 meg/keg
{kE/H . LOAEL # 37.6 mg/kg AE/H & LT3, £, EAFHEE (2002b)
TiE, BEEMSO NOAEL R /L )V HREREMIZES< 3.7 mg/ks FE
/AE L. TDI DEHBICAVWTN S,

EREELERLL LTI, FRBIZ., RBRFFIEY I OO0, BREN
UKBRIZERE MDA TAEM - BABUEZFM T2 Z L IIBETHLH LG,
TDIBRECHME LTHWAD Z LITHET TRV HIRF LT,

@103 ERIBIEHERE (S ) B

NTP iz X Y DEHP &N AMERABRNER Nz,

F344 7 v + (MfEHE, £ 58 500C) (2 DEHP (0. 6,000, 12,000 ppm : %
0. 322, 674 mg/kg KE/A., 0, 394, 774 mg/kg F&E/B) % 103 HRREFR
ELET A, 12,000 ppm BREFHOHET v M CIOEEMMARENED L, HH
EEMEAEMLE (p<0.05), X7, 6,000 ppm M EDHFEIZL D AREEKFHR
AT BaRE B ONAFIE o BA AR AL 1 REFRAR B 0 N2 %4 & iz (Kluwe et al. 1982,
NTP 1982),

ATSDR (2002) iX. #5iFEM D LOAEL IS EMEICE-S% 674 mg/kg
FE/B & L7228,

ARELEFES L LTiE, 12,000 ppm 5LV EHREOEESBML TW
B EE, XRBOATEEMO NOAEL % 6,000 ppm (322 meg/kg KH/H)
L. B, BIEBETH S 6,000 ppm L EOREIZ L Y ARKFHZFED
BT RFEREOHEMAARONEZ s, ZHEO LOAEL % 6,000
ppm (322 mg/kg KE/B) LHETLI-,

@104 ARBYBERR (Sv k) 7Y
F344 5 v b (HEHE, BB 50~80 L, ¢ BE) =) 2 DEHP (0, 100, 500,
2.500. 12,500 ppm : H 0. 5.8, 28.9, 146.6, 789.0 mg/kg HE/B ., # 0, 7.3,

24 (2) @R UAR
% (3) QLRALRE, <V ATHRBRE IR,

26 Table3-2 12 k5 &, 2 BBk LOAEL @ 5 % Serious & EHTWAKIE. fblZ 322 mg/ke AT/
B DX H 5. NOAEL H» Less serious 72 LOAEL Z», ¥k & Linwy,

27 (3) QLR ULRE, vV ATHLREEEH,
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36.1. 181.7. 938.5 mg/kg KE/R) @ 104 BFRHEKRERRIITONTE,

104 3R 500 ppm PAEFRSBHOH CHEAMEOEBFFESARICET L TEM
L. 12,500 ppm BEHECHREEORLARL L, 78 8 B OREHEENE
BIZBWT, E\EFEX 12,500 ppm #EH TIX26 (10/10E) ZFHohi-
2. 2,500 ppm REBTHROLN2ho728 (0/10ML), FEF LI, 1048
RE#HIZED b/ 500 BT 2,500 ppm REFH TOER FIEIZ. DEHP 5
WALV LAEBICBERELIELOTHE I ENRRBEINDE L, 77,
12,500 ppm BEEOHE CIIMTEAEO XM (castration cell) DM (FF
B£ 1/60 PTiZ 3t L 30/60 [C) | ¥5 5 MIHIRRAE D B Gt BBBE D> & 59/64. 45/50,50/55,
60/65. 20/64 L) BH bl (WTFhb p=0.05) (David et al. 2000a),

ATSDR (2002) %, EREFEICESE, £HEEM O NOAEL # 5.8 mg/kg f&
#/A, LOAEL # 29 mg/kg FH/B & L1z, £ LT, EFFENERHICBEEL
LOTHAAREEICSOVTERLDD,. 2O NOAEL 5.8 mg/kg FE/BIzHS%
FFEEFRE 100 (Fz 10X EFEZE 10) 2B\ TR MRL % 0.06 meg/kg K&/
H&LTW3,

7. EU (RAR 2008) i%. R#kDF —#% % David et al. 2000a DIHEFZE TH
% Moore (1996) OHENLER L, BFEREE O NOAEL % 28.9 mg/ke FE/
A& LTW5S,

BERELEZEBRS L LTI, 500 ppm ML EDOERE TH LN BREETFRLERT
SEQOHMiL., MBHELIZEZ2 b0 LWL, £/, AR T, BRREMR
JEDREAZENFFBEIZBOTHIZIE 100% TLHLNZZ b, BEEERERT
BRBMATIMTA2Z L IXEETHA L L, BEREELZRANIC NOAEL 28 E Y
HZZERAHEYTH D LHRT LT,

OEBEHEE (5v F)

F344 7 » b (B, &8 24 [T, pkEEMS) i DEHP (0. 320. 1,250, 5,000,
20,000 ppm : 0. 18, 69, 284, 1,156 mg/kg fEB/B) % 3EI8T 60 B BB
L, 0% DEHP Z2MAZ72WEHIZE 2, BBEIZ X 2RO EEREDOME 5 B
MZZE T 5RBBThh, BOEBEENRRALNE,

5,000 ppm Ll EDEREFHTIIEE, KR, BELERUCHTBROBRNAEK
FEICET Lz (p<0.05), 20,000 ppm BREH TIIRHHETSEHELBEEIN, BE
DEMSHEERY, BREEOBFRERVERROKT., FEREOKFOH
MEHE->TWE, T, BEZEIL2VAE, iFEPOT R FPAT ¥4, LH k
U FSH #MoERmAA bk, FESR, RERVHERECE, REHo 1 B
EBECT AMOEHERICEEZRRD o724, 20,000 ppm B 5B T
—REM- Y OHAEREXREY Lz (p<0.05), Ef-LRoxE#%,. 65 A DEIEMH
MEBW-HETZ v b (&8 16 IT) %2, RHRRFETHESHL TRITIRAR
LiThhi=N, BEEF LIS TOEEIISVWTHABIIIESRICEELZELTY
% (Agarwal et al. 1986),

EU i3 NOAEL Z#¥H%E, HE LARUIIMROBRETIZESE 69 mgkg &
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B/AL LTW3 (EURAR 2008),

BERELZBS L LTIiE. 5,000 ppm P EEREIZ LV FER, BELABERUHEI
BOBEORARKENRETAAONEZZ D, ARERO NOAEL % 1,250
ppm (69 mg/kg {EE/H) & FIWTL 7=,

@2 S ERE - REFERR (Sv F)

F344 5w b (M, &8 19~23[C) {Z DEHP (0, 0.25. 0.5, 1.0% : 0. 164,
313, 573 mg/kg BE/B) #IFKR 0~20 AE CRERE L. F2 OMAEE TEHE
75 2 REBERTHI I,

BEMIZoVWT, 0.5% U LORSBETHREAREOE TN, 1L.0%REH THENH
MMEIBFED b (p<0.01), HIRFBXEFREEDOEWRE~OEEIIAL
Nizhotz, F1i8BWT, 0.5%FER CHAEMETRNEM (p<0.05) L., *f
BEEE 7.80% Izt L. 0.25% 58,5 8.57. 21.40, 19.52% Th o7, 1.0%H
EHT 1 AROEENEEER L (p<0.01), Li2L., BIE, YIEHH. BHE
T, BEOSORERBICAELREMLMRZ 2L, BEEH~OEEIALNT,
Fle, FIOEREE Fo ORBAERZBRERBEIRD LN 227 LTV,

EFE LT, BEWEROCF9H0OLTMIBEIZS>VTO NOEL % 164 mg/kg &
EB/BL L., F344 5 v M1} 5 DEHP & AHEMEIE, 313 mg/kg hE/BLL E
OBREHIZBITAEEEME (FR0~20 B) RUHARBIIIRESH, Fhil
e (4~128 BH#p) X2 EFICBWT, WHrRIAEREETELHESI N2
7oL #E LTS (Price et al. 1986),

ATSDR(2002) ix HHABIFE T REMIcE-S& REAZEMDO NOAEL % 164 mg/kg
A%E/A. LOAEL # 313 mg/kg FAE/B & LTV 3,

EREEEES L LTI, 0.5% L EHREIZLD FIHAMEREVOHEZORELTE
OEME VBB OBEEETALONRZ v, ARBRO NOAEL # 0.25%

(164 mg/kg {EE/A) L HIWFL 7=,

D& - REBIERER (Sv k) 2

F344 5 v b (M, &8 22~25[E) {2331} 5 DEHP (0. 0.5, 1.0, 1.5, 2.0% :
0, 357, 666, 856, 1,055 mg/kg AHE/A) DI 0~20 B OREAR EFRBEIIT
b, R 20 RICKRIROETRE, k. BRIZOWTEEI I,

BBIC OV TIE 1.0% S EOB S CHRERMME N, SRR CHETR
R EROHMAEBAREENICED b, EBF DIIFEIEROEMIz >V
T. DEHP RBAFRICB W TIThbRa Z b, 222K &b —HITEGERIZ
LALOLMEL TS, BYELY ORRRERCETKREZTARBERFENICHE
ML, 2.0%BEHETIHAERIEMLTW:, £/, BROBENR 1.0% L Lo
ERTREZF LR, FEIZAGR RN,

BwYR, Ty FCTRAKRRARREEBELTCEY., (6) Qv RALEH
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BEXD, EE DX DEHP OBEHEERUCKIEEE (BHFEELZEL) ©
NOEL #% 0.5% (357 mg/kg 8H/B) & L7z (Tylet al. 1988),

ATSDR (2002) IR HERMEICE-IE, NOAEL % 357 mg/kg &E/A.
LOAEL # 666 mg/kg fAE/B & L T\W3, ¥ EU X, BEMMESRRUCEAEAEMHE
@ NOAEL % 357 mg/kg AH/B & LT\W3% (EURAR 2008),

BERELE2ZEBE L LTI 1.0%U L0BRETHRROEGFER BB OEER
MMER LS 2 b, AHEBO NOAEL # 0.5% (357 me/kg {AE/B) &
PR L 7=,

@&ERE - EBERRE (Sv )

Wistar 7 » + (Hf, &8 9~10 L) zF1F %5 DEHP (0, 40, 200, 1,000 mg/kg
AHE/A) DOIFE 6~15 ROMEEDHESHBR1RITONI, &R 20 ABIZBRRE~D
FEIBEINT,

1,000 mg/kg AEH/ AR EFETCRBEBHOFRCEEROEM, FEERORD
NEH b (p<0.05), BRIZIZSWTiE, 1,000 mg/kg HE/ AR SHOLER
R¥EoBAL, REAERME. & (B, B, WRE, £ER. FF. ) oF
LW (p<0.01), BREEBOZER (BREIBPHESE) ROEEEBZEOHEM

(p<0.05) BAGNA, 200 mgkg FHE/ALUTOREH CIIEEIIBE DAL
hofec LT3,

EEZOIL, ATFRREOBLRUBREEDEREIZBHH~DHFEEICLIDIHD
THBHH, 1,000 mekeg FEH/B @ DEHP (23 60 RESHIERSD E L. B
{BEiX 200~1,000 mg/kg FH/AOBIZH DA 5 LR L T3 (Hellwig et al.
1997),

ATSDR (2002) ixFEAEH O NOAEL % 200 mg/ke F&H/H, LOAEL % 1,000
mg/kg AE/A & L, EU (RAR 2008) H#EAFH., BEMIZED NOAEL % 200
mg/kg FE/A L LT3,

ARELEFBS L LT, 1,000 mghkg FE/BREIZLVBEHIBSWTHE
CBEREOBME VI FEEROBAD, BEICEBWTEFBREOHE LS. BR
EEIKE, B6% -  SHESEOEENN, FHEOBNECEBEOCHEMI AL
Zehn, FEBO NOAEL % 200 mg/ke fRE/B & Hbr L7z,

Q&R - REFHEREE (S F)

LE 7 v b (f, &8 6~9[L) {Z¥517 %5 DEHP (0 (xBREE,; =— ). 10,
100, 750 mg/kg {AE/H) OIEiR 2~20 A OIRHEE OB SRBEITTHN, HiE 21
HBREHEBRREBHORBEIZOVWTHANLGN,

iR 21 BEORBYORE, HERRURKERSK., RS ottit, HRES
DHREICHEEEL L ho T, 50 mg/keg FE/A RS THILEM D AGD EHEMN
BObNT, 100 mgke FE/BULBRERTRHRERR, BRFAT7 1+ v efla0
BROEEBRD Lz, /-, EREBETIA T4 v L HIBEOBEEREA L, 18
R6~30WhERB7TAF—DEISHM L, BEROTFT A AT vV BEIX
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10 mg/kg FE/AREFETHEML . 750 mg/kg BH/RRESHETELD Uiz, F 0,
FBRIZEITS mRNAERBERSNTE D . EE L. cKit ligand BIEF (Kit)
BEOA Y RY UEEERF 18EF (JgfD) @ mRNA @ 10 mg/kg A&/ B %5
FECoin, BnFENnEEFEEF (L) © mRNA @ 750 mg/kg BB/ # 55
TORLN EEFRRICFSTIEREIZERLTWS, £, 750 mg/keg EE/
AREHETA R AREF 3 BEF (Insl-8) RV Kitl ® mRNA 2§E4 LT
VW% (Lin et al. 2008),

ERELERS L LTI, 10 mghke FE/ETHONABRDF A hAF Iy
BEOCHOEART 100 mgkg KE/B THROLNTZT AT 4 v e HIE~ORER
BFEHETHD LITFHETE 2V EHBT L., 750 mg/kg FE/BREIT L D HERS
MO AGD EfFB A bNT-Z &b A5 O NOAEL % 100 mg/kg AH/B L ¥
L7z,

¥7-. Song & (2008) 2X 5., Kuming =7 A (M, &8 10 L) ~o DEHP

(0. 100, 200, 500 mg/kg AE/R) OFEIR 12 B B 5 01%% 3 B £ T
BOBRSRARTII, 2REHO S5 BBED 156 BlOERBDORKE T, BEM
DT, FA4F 4 v L BBROWAE, Insl-3 ® mRNA ORBDEHR LW, EH
. BRMOBETRARAE TS nsl-3%HROME|A5, DEHP BB L 3&8
CRBEEBIERITAI=ZALO—DOTRERVMAEEREL TV S, FlITREF S

EAMBEOKE 16 BOE 7 ARMCHEBER L7747 4 v E RO in vitro
EERTCIL. Ins/-3® mRNA ¥ DEHP £7F T T4 L 7= (Song et al.2008)
728, Lagué & Tremblay (2008) iX, 35 AEDO SD v " b HBE L5 A4 F
4 v b #kai DEHP o R#tH<TH 3 MEHP O*ETFTTF R b AT 2 o HHEED
Insl-8 DEENRMEIENDZ EEFHELTWS,

BRNELEESE LTI, ARBR TiX Ins/-3 D mRNA OHERITA LI LD
O, BRTRICETAIREBET —F A RENTELT., BEEEIC YW TIRYEB ¢
o,

Z DiEH>, Saillenfait & (2009) 1%, 4k 12~21 BiZ DEHP (0 GtBEEE ;
# Y —7{#), 500, 625 mg/kg AEH/A) FHMFEARE SN SD 7 v b (H#E,
BEEO~12L) DIREMH T, HREFET 1 BEMOEFEERORD (p<0.05), 625
mgkg FE/BREHET 1 RBOFECIKE, HEZEM) TiL 500 mg/kg FE/ B
EFHOAGDEH (1 Bl . LB XIABRZFEEESS/EMLEITH, A
EHT, RETHR., MEXBENIIHEEER, FERREECEMBORENE
BXhEBELTWA,

BEREEZERSE LTHE, FRRIFARDORRTHHI 26, TDIRED
BIELTHWAZ EIZED TRV EHET LT,

DREBHERE (Sv M)
Wistar 7 v + (M, F8 8IL) (zki} 25 DEHP (0 (EBE ; =— ). 10,
30. 100, 300 mg/kg (AH/B) DR 7~21 B OBRERE O RERBRIIToH., &
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¥E 21 RICHERRIROBENHL T,

300 mg/kg RE/BB|EH TREDT A F AT VBERDY ex vivo TOT X b
AT7Ta EERNRL L, DT A PR T o BECETER Ao, RE
FMBFAIREIZIS VT, 100 mg/kg FE/A U RS CTABMBOLEYE (Y
FRA~DENL, HRREHEM, SHAMRL) BA 5N, 300 mgks FE/ARERT
eV REOZERL, WEREE LA F v by 7 A7 — 488
ENhte. £, 300 mg/kg FE/ABREHOFEIZEIT S ERE RT-PCR Tik, <
7oA FEEAZBEDARAIR Yy —FEEKBL (SR-B1), A7 nA FELEME
WEIZ N7 & (StAR), KRRV OT7F 25K (PBR), Y Mo a A
P450scc (CYP11Al) DBEFRENZEE THDI AT o FEARF 1 (SF-1)
BEF, BETRIZED S Ins/-3% O mRNA ZHEENETLTEY .. REERG
EZERNT S, F4F 4 v L HIMED STAR, PBR., & b % & A P450scc R UHERS
Z1& PPARy OEHIET LTz (Borch et al. 2006).

BEZ2ZFH2 L LTI, 100 mg/kg FE/A U LRSS CHRIRICHIT 2450
MROMBFIEERARENTZ &b, ARBRDO NOAEL % 30 mg/ke &/
A & ¥BF L7,

F/z, Wilson & (2007) 1253 8D 7 v PR Wistar 5~ b (., FRZEL
8 17~30 L) 2875 DEHP (0, 750 mg/ke &E) DOIEIE 14~18 H OBREHR
ARERRTIE, MRHEL LREBOEREMIZHB VT, AGD OEH. HiED
FLEA I FLERE DMK 1) 120 A # O TR IZ IV TYLEEEE O B0 BRI SRR,
8. LABC. BERUBRLAOCERBEMY ICHE FAEXRBORMAEE S
iz, £7-. DEHP OHARIBRBIC L BT X h 25 0 BT Insl-3 D mRNA %
HBE~DOEREZFT57=H. DEHP (0, 750 mg/kg &) %14 14~18 Bz
FEONREL. 218 AR OB (HFRMEH 4~6 L) & FVTC., HIERE
BRRRbNIiz, TORR, Ins/-3 D mRNA EREFVRT R NAFo v EER

(ex vivo) WAMRBOH LN, RBEELIZ. DEHP BEOFE LI b LF,
InsI"-3mRNA EHEBIISD 7 v FOFNREL, HE—HEYN=ZVFRNRATOVE
ARIIWistar 7 hOFBEN - EHBEL TS,

BEMEL2ZBSL L TH, FRRII2EER THAI - L5, NOAEL 2%
THZELIXTERWEHBTLE,

Vo 5(2009)i2 k3., SD 7 v b (i, £ SIL) (23373 DEHP (0 (RfRBE ;
a— ). 10, 100, 500 mg/kg {AHE/H) DR 11~21 B OBEEIE OB 55
Tk, IR 21 B EOHBRE (FHSHH 4 L2 6) 2BV T 500 meke {EE/
AIREHEOFE, MFE7T X F AT a0 R LH BEXEY (p<0.01) L=, —F.
7% OB 5572 63 B OHEITENMY Tk, 100 me/ke K E/ A5 BIC AGD
DEHE. 500 mg/kg FE/AREETIT 1Y) OLBEIILEE oMM, Kl
T& (23 . 100%) RUEEEE (46, 17.4%) $BRH 6L, £, 10 mg/kg
FE/AREHRT 500 me/kg AE/BREB TRFORERVEFERETL,
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LR ERTRTFOEBEMET L, META AT o KO LHBERLFTEE
il hote, ods, IR 21 B BOBKIRREOERDN RT-PCR TIX StAR,
Cypllal, 3p KEE{LAT oA FEAEEER | BEF (Hsd3bl) mRNA OZEH
2% 10 me/kg RE/ AR SBEOARRD L (p<0.01) (Vo et al. 2009),

BEREEEES L LTI, ARBIIET LHECOREHRBERFHATSH L Z
L., NOAEL #RET A Z LIXAEET TH S L HIBr L7z,

QLR - REBHEER (S B)

SD v b (., SFES5~8L) i3T5 DEHP (0, 375, 750, 1,500 mg/kg
HE/E) OIFIE S B ENLARE 21 BOBEFIEDRESRBR T, 750 mg/kg §
B/AM EOBRERICENT, BEMOEEE 20 B B £ TOFEBMIDE., LB
DEFEROETHED b, HEREM TR, 2858 CILBUILEDEBER.
750 mg/kg RE/B U LI 5B TAGD (£% 1 B) &M, 1,500 mgkg FHB/A
BERTAESBERSNRMEM L7, 21 HEE, 63 BEXi: 105 (~112) REOH
¥CiE. 750 me/ke R E/B U 0B SR TLEMIC b VER BREE A5,
HMZBOEENETL (105 BEBOHRERIAEERL). REREAOHTER
A (63 BER) . BIAFMYIBROWERAREECETERBE (21 BE) OEMNBED LN
Voo X7, 77 PBROBEBIIB I ZEMATBEIFRBERETCHY ., T 1,500 mgkg
BE/ABRSEO~T T 4 VHRENET Ui, EBM Tii, 58D AGD,
FEE O T ESE S CoYMBICH BB L FAEZI R o728, 1,500 mgkg
GE/BECREOROEERENALNE (WTFb p<0.05) (Moore et al.
2001),

ATSDR (2002) RTREU (RAR 2008) . #IESM O LOEICEIE
LOAEL # 375 mg/kg EE/R & LTV 5,

ARELEBRBLS L LTI, ARBRIIEBHEHRBORR TCHSHZ 256, TDI
MEORIE LTHAWS Z LB Tawvw s LTz,

Q& - REBEER (SY M)

Andrade & Grande 5@ FA Y DRI N—71L, FEETEBEVCAEHEADZ S
> DEHP #F v FOHER CIRILHRICHIRO®RE L. ZoRBRELZERD
e b LTH4E LTV A (Grande et al. 2007, 2006, Andrade et al. 2006a, b,
c)o

Wistar %5 » b (. KB 11~16 [T) {= DEHP (0 G FBEE; % AE4M) | 0.015,
0.045. 0.135. 0.405. 1.215 mg/ke AE/B (UL, EAEFEHE) XX 5. 15,
45. 135, 405 mg/kg (AE/B (MLE, HHE&HEA)) 2K 6 A B b0tk 21
BB nREL, FERZERVEBLZALERBCLSMHEDCREMITE

29 Grande & (2007) Iz LHiE, Koch & (2003) A#E Liz—iR FA4 Y AOHEE—RERE
OhRiE (0.0138 mgkg KE/R) CEABRECARERKIEMAE (0.0156 mg/kg h&H/B) KRELE
EHBAEhTH3,
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T AEFARR U~ OEERR LIz,

Grande 513, HREWHMOEERERE~DODERBIZOWTHE L, H5EICEE
MBEHIIBEBIN b7 HEZIN TV 3, BIEEMMIZEBW T, 15 mg/kg AE
B LRSS RO OEE (2 B, p<0.05). 135 mg/kg FE/A L LS
HTORRBEHOEBEERBBEINT (W2 B, AEHELFEERL). FE
BMNiX 135 mg/kg FE/AU LR EHD 1 HEBTRD LN, Tz, BEE
? AGD (22 Bi#n) ROSLEH (13 Bie) CHBHEEAFREILONAPoT,

EEGX, BEROLZERLE LHEOERMBEAOBEICESE, HOLMREE
BEizxt4 5 NOAEL # 5 mg/keg KHE/B L% E L TV 5 (Grande et al. 20086),

Grande b (2007) 1X. F#7: DEHP O FERNRBE VSN LI-EEBY %
- HERBV D O RBB O ETEEREE ATV, 9 Bl (19~21 [T/EE) THEA
ATEREEL LERERAYMPRE 3 AMLILE) shi-tk, BEHACSVWTEHR
ftank, REFCOKRERVRIRER (FFR. B, B, R, BRI 5
B ERUOTFE) CHBELOFEEERD NPT, BEHOEEAYIIE
ETHD, MFE E2 R 7u A7 o vy BEIIKERELOEEERIL LN
Tre AT —VZ L OIPRREOHE (9~10 L/EE) 2BV T, 405 mekg KE/H
BEBR T REAHINEEOEMMEED b (R REETEY 8ESE 214 LT 16£2,
p<0.05), EELIZ, ZORBRTRABIZIBRDONIZFEEEETIIhoHR LT
W3, BEROTFERVBIIBITINRELEOEIIIARBHE L OFEZETA LN
Trdpnaois,

%72, Andrade 5 (2006a) (2 X Y. Rtk72 DEHP OFENREERUEREALE I
L-BBEZZ BRI ONT, R E TOATERE~OEENFAGH
7r. EEOHEREY (41~63 [L/11~16 BE/E) OBETIL. 15 mg/kg FE/ALL
L+ OREB TR SHEENED LN, 405 mp/kg FH/BRERBICILIERREE
0 (13 B#ER) RN AGD 84 (22 AlE. =720 11~20 [B/7~14 B/ ZER)
BHR BN (Wb p<0.05) 7223, R TRESER (MBICLD) EhizAiic
MBELOFEZT 2 -7, 1 B (9~18[C/9~16 iE/8) ORENT A MR
FuryBEIHBELEFEZERA LN 2o, £/, 22 AK (11~20 IL/8~
16 fE/8) ORBERIX 5 ~135 me/kg FE/ARGHETHEML (p<0.05), 405
meg/kg FE/BREHETCRAR CRAVWREMERN LT L, BEOKFEARRE
TiX. 135 mgkg AE/A U LOBREH THBEMNTLLIRD O, 1| BB TILE
HMEICBIT A ZERUZEAEMRO NI, BfE L ~EEMAa0®EmMn, MEE
BB SR, 22 AR TIRAMAEROS LR PEES N,

EXH51Z, ZOBRIIDEHP BRERABRTCRAT Y Fu X LTERTAE LR
INETOBBERL—HKL, BELIVEVAETLRARRNT ST hREE

(BRERSMERIE, BREREMN) 252232 L8FRENEEL, FiziToH
B ETOT FRA » MoE-S5% NOAEL # 1.215 mg/kg FE/B L LTW 53,
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Andrade & (2006b) 1%, F#&7: DEHP O FENRERUVELE2N L-RES
R EHICOWT, HAMOAMBROBERUEREZHALTV 5, 144
=7 AE OB TIE (19~20 /B, 1EH-Y 1~2C), 405 mg/ke AE/B IR
ERTRHRE (BERZ2E8D) EROEENRALIL, OET A FRAT 2 VRER
0.045, 0.405, 405 mg/kg FHE/AREHTER L7 (p<0.05), EENO/HEE
Ba0A R T 1 ), 405 mg/kg BRE/BREFHT3IH (55 1 FlixmAIE) B
bhiz, £, TERA2ORPTHERE (BBFR) 285, 135, 405 mgkg F&H/
BREFETIATOED LN, REBEESREIZL S L 2P TFRIET (F&E
R R O FHIAIR D) AifE~7-, 15 me/ke BE/BU LR EHT1 ABFEL
BN BB T 19~25% 8 LT W% (p<0.05), B/~ U HIROBEY
T2 OERPLT M U MBEBHRE S OIZET 2o, X512, 110 B
WBITH2ECEIEBY (16~18 L/#) OFEESHM & ORERR T, A6
RLETEITEI~OREBEIBEIN o T,

PEXVEELIT, 1 R TFEARETRCERERREDO LOAELZEFNEhH 15
B 5megkg BE/B & L, ZOWRXIZEBITS NOAEL # 1.215 mg/kg ($8/B &
LTwWa,

X 52 Andrade HIFBIDO/BICITB VT, F#R‘: DEHP O FERRE L UERLL
EAUE-RBEYSIMECREMICBN T, 20 1 B (10~12 IL/#) &
22 HER (10~12 [L/8) DOREKTE/REFEFHEE (HPOA) ITBiT57 <
ZF—PEHEOELLETHEL TV BEHIZBIT 5 HPOA OF v <= ¥ —EiEHIT,
o1 B TIHERESEETET LA (0.135, 0.405 mgkeg AH/ABSEHT
£E). BABRGETIXIER L (15, 45, 405 mg/kg SE/RREHTHEE), JE
RARICE - B ABRGE SRR L, 0 1 BRTRAEER o7,
22 R HPOA @7 u < ¥ —EiEMHEIL, BETIX 0.405 me/kg KB/ HDOATHE
WWER LR, EOFZILVEEFICELL, 0.045, 5 mgkg FE/BREFH LR
K 2lEFHTLER Lz, 728, Andrade bk, HBEIZBWT, TueZ—EiE
MII 2 X Y HPOA TE< . HPOA TixrE L $ic 22 HER X Y 1 RO F R
B .1 BT VEOFRE W & 2R L T35 (Andrade et al. 2006¢),

ALELEZEBL L LTIE, Andrade & Grande Hic L 53— EHEDOE>DOXHE L —
SORBLELLZ, FREFRLOXKMTHEDONERNEER U FEARIKT
ZOHEELZLTELETEL BRI, —HEORE L LTo NOAEL % 5 mg/kg
FE/BLTIZLHAETHLIA, WThOBFRIIENT S ARKFNRELDS
HHENBENWZ NS TDIORERILE LTHWAD Z L@ Than L Il L,

WTHET, L3g R ERSINOTVD,
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QERE - REBEER (Sv H)

SD 7 b (M, &8 13~14PC) iz DEHP (0 (%fBBEt; =— 1), 11, 33,
100, 300 mg/kg AE/A) #FE S BEMNSLLHE 17 BICHHEEDHEEL, 1F
FEE ORI O—HOBIREY (H8 16~20L/6~T ) 21351k 18 B
B b BHIRE O &REZITV, 63~65 AEE THEZ L7 (pubertal cohort : PUB
), BYOEREEY (F854~76 L) 12i%, 18 B#LL#% X DEHP 2587,
T AlE TEHE2IT -7 (in utero-lactational cohort : TUL 2¥).

BEIZL2BEMW~DFEREIRD bR ehoT, ¥/, PUB &, IUL #iz
SiTBLUAEIO, EEDHELTORBYIZHTIEE TR, 2 ARMIERNTa#
SHORBEIRE. EFRICHBHLAREIEIR1 o208, 300 mg/ke FEH/ARS
HOHRRERHH THEEOE L L AGD OEMMBEH LN, 13 BRIZBVWT 300
mgkg FE/RREHOERDY CREILBLFOAFEOBERT 1 Y=Y D
LWEoEMARD LN (WOTFhd p<0.01),

B BEPLUBROBEICEWT, PUBHE TR, REBOGESHMORTIARAE
EIFHNZEIE L, 300 mg/kg BE/EHREHTHEE TH o7 (p<0.01), 63~65 H
B TORMRTIEL, 100 mg/kg BH/RU LR EFHECHEESEM L, 300 mgke &
H/EHRESHCRET, BRI IEREE. LABC, 7 U-"—BEUHEFEOERNM
P ICHER FEROBFROBLEED bR (W p<0.05), MiFET X b
A7 BERUVME E2BEICHBEL OFBEEX hofk, —F., IULET
R EBICAESOBEIBEEIN oz, T, 7T AR TORREICE
WT, 300 mg/kg FE/PREFT—CY/- Y OILIEERSEML - (p<0.01),
IR TiX, 100 mg/kg BE/BLU EREHTIHEEROMEIE, 300 mg/kg F&E/A
BEHIIBWTARIE, BARIZER. LABC, ¥ —R, BE L&, BEEUE
BOERDEMENRL L (p<0.05), Flo. BE—BOER%* 45 &, 100 mg/ke
GE/BULEOBRERT, XRBEEIHLEEFBEOSEXZ TR HLONRBDL LN
oo FDIED, MEFTRAMNRAT oV BEICEEZI o7,

PUB #. IUL #\WWh b, FRHFORBHEERCHEBZMREICBNT, &
BOJBRR., IREFRH. &, b9, ROTEARAS (FBREH >10 mm) .,
RABEERE - B, B Y HMREERL, BREKOERR, AFE. LEIEE,
Fh, AR BRBEOBEROXRBIIIAE., RIIRORE., ILEEE (L&A L)
Vo ERAFILDWTHEESNL, TOBR., TNLOEMBZR~ORED S b
LIBBEINHERIYIE, PUB B CHBENS 0/20, 2/16, 0/19, 2/17,
7/20 [E.PUB ¥ ¢ R L B84 2 &> [UL B TXRBEEMN & 0/23, 3/25.6/31, 5/25,
17/23 IL WM PUB ## & B2 2 B8 % > IUL 3 CxBEEN S 0/40, 3/30,
4/36, 5/51, 14/81 [ ETHo7-. 73, IUL & D 100 mg/keg RHE/BHREH THAE
FEas ORMEFEEDS 1 fRRD LN TWS, EELRIINLOEREZELES L,
EREHIBVWTEENEESN-#HEBYOoFELREMBA LB ELTWY
3 (T (%) : »HEEEH 5 0/83 (0.0), 8/71 (11.3), 10/86 (11.6)., 12/93 (12.9),
38/74 (51.3) ; A _FEHHF. p<0.005),

EELX, ARBRERII NTP ZL 22 HREMEBEAELRAER (Wolfe and
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Layton 2004) {235 ) 5 IREH% 5 C? NOAEL 5 mg/kg fAE/H . LOAEL 10 mg/kg
EE/BEZEFTHILOTHD LBTWS (Gray et al. 2009),

BERELZRS L LTI, BRIERED llmgke BE/RUEREIZ X VHEBRE
RizBi 2UBEEE. BEEERUEBREBROEESSTFHEOM L DO ATRREE
PETAREOHEGOMMB AL &b, AR B O LOAEL % 11 mg/kg
HE/B L HIM LT,

DER - REBIEEER (Sv )

Wistar 7 v FOEIR 7 B B L0 #% 16 B £ T DEHP 03#HE 0B 5HR
RiTbi (RBOERUVEO@), FIHRSIVOAERBFALNE, RBROORE
BElX 0 (X8 . =—> M), 10. 30, 100, 300, 600, 900 mg/kg F&E/R (&
BE5#SIL, WREICIL) Thy, RBROOKBERIZ 0 (R =—/H),
3. 10, 30. 100 mg/kg AE/B (FHEHESIL (7L, 3mgkes FE/ARERE
D& 16E), FEE 16L) ThHho',

KBRO, QL bic, 2REHTEIHOEE, TIRMBEUCEBSS KL, £
FHAIRKK., SRMEREKICHBHR L OFEZI o, REo HAR
{RE T 300 me/ke A E/ B LA RSB OHER O 900 me/ke R E/ A & 5O TIE
ExETLE (p<0.05), HERBMOBEICH VT, SEAERBO mild37RBk~
£ (16 BE) #1412, BRBROTIX 100, 600, 900 me/ke KEH/H & 58 T,
HEOTII 3 megke FE/BREFTHEM L, ZOBRFAR2IL2TOREHICE
B, SERECE—-MoLRE T, AGD (HAER) X, RBO T 10 mgke
FE/BUEORESHTHEBKTFMIZERL. RBOTIX 100 mg/ke FAE/BKE
BTERFLE, LYy oAEERE (12 i) 1XRROOA T 10 mg/keg &
B/A EOBESETEM LT,

E7-. 16 REHOBRIZ LA L, ATBECLTOMBREICTOWT, BAEISIR
OEEIIRBOTOA 30 me/kg FH/BLU LOBREFHTHA L, LABC DEEIX
#EOTI 10 meg/ke AE/BLU EOREEH (600 mg/kg KE/R RS IIFEERL)
T, RBOTIL 10, 30 mgkg FE/BREFH TEMEE T L, 72, FROKRE
HEI, RBROTOHZ 100, 600, 900 mg/ke AH/A R G TEMA, 600, 900
mgkg FE/AREF CHERUNBEEZ R LE, Z0I1E0, RBOTOA 10 mg/ke
HE/ALEOBREHTRIBEROEMED. 300 mgkg FE/B LA LDOH 58 CHF
BEEOHEMBRD LN, (BIE. WFhb p<0.05),

BEOBRBESFEMNBREICBWVTIL, 300 mghkg FE/A U OB G TRME
BEROREEENZ2ED (p<0.05) BEDLIh, IbiZ, BT LROFRAEELE

1 EELIT 16 ABMOBEOARAEMBOBRALE, 227 0 (noeffect), 2=7 1 (mild), A=
7 2 (moderate). A3 7 3 (severe) MABRBETHEML TS, “2A=a7 1 (mild)” 1F, BE&EmiC
ik, TESHCRMRIERONMEXRAEBR SO MREHARESh, SEHETCRIMAROEED
RVEE S ARSI A o THEAL TWAR  AMEEERICIIEE L AENBEIND ]

N EEhTHND,
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EHEORBRABERBIAT 4 v HROBERZH - THEEN, Thb60D
FrRiX 900 mg/kg FH/RBREHTHETHY . BERUFOAFEHBILENRE
TiX, 900 meg/kg FE/EHREFH TN PV HBEOMBREIZIE A VFr BRER
v —H—) BHEPBETH-T,

7o, RROQLOQORREE S DY /MITTIE, AGD &#5. ILE®EZOBEM, 4
FEAR % DR (BEMIATSIIR, LABC) 0EBOEME. AEHATMEED mild RFHEFR
E2FNZhIZ2VT, WTFRY 10 megkg FE/AU LDRERTIZLA Y ORE
HTHBHEE_RFEREEBRNVWEINIZZ NS, FEHEGIZ, BT v M0&k
FEEEIIILT, ZRHORT Y Fu s U /ERAMN 10 mghkg AEH/ADHRETEL
T ENRFRENDEL, EUD NOAELS me/kg AE/R & —ETHEBEH/RLTWY
B, RPB. AR O mild RERAL2IT, TRICFT L 2 3mgke KE/A
BEETHLHMNMLTWAR, ZORBTIIORT Y Fua X EROBEICHE
EZBRRL, SHICKRIEBLETHD LELEL TW5 (Christiansen et al. 2010)

ARELREBSL LTIL. RIEHED 3me/ke KE/A CHONARERED
mild ZEEARLIZOWVWTIE, Aa7R 0~3 TTHHRZbhhbbY, 2271
DHEDELERLHFML TV 2N ¢, 2a7848 4T LL—BRBL2L0OTiX
RN e, Fe, EEOLRT VY Fu U ERO—BTiidb 3 BEEEITEVW L
EZLTNWAZ LG, LOAEL OBELTAZ LEFY TRV EHET LI,
L7z o>T, 10 mgkg FE/AU FREINTHBARZBONTCHEERELRR
WEEh AGD BffRUATERECEEBEVITESE, NOAEL # 3 mg/kg 4
H/B LT,

£ -2 :mild ZHREEROMRTEEHES REBDORAE

DEHP (mg/kg {&8/R)

=R XEBEE 3 10 30 100 300 600 900
o 2% 14% 4% 17% 17% 17% 50%
ETOHOS (1/48) (4/28) (1/26) (4/23)  (4/23  (4/23) (13/26)"
b, BENRR @ 0% 12% 10% 8% 15%
Lt (L (0/37) _ (6/49)° (2/26)  (2/26)  (3/20)
/) DL 0.1% 12% 11% 6% 16% 17% 17% 50%
(1/85) (6149 (6/54) (3/52) (743"  (4/23)" (4/23)" (13/26)"
. % 38% 14% 57%" 43% 50% 67%
ff;ﬁ;’; 4 @ (1/15) @8 WD WD @M GRS (@
ERSHEE © 0% 29% 17% 33% 25%
e (0/15) (14 (u/e)  (2/6) (2/8)
) Dr® 3% 29% 29% 23% 40% 43% 50% 67%

(1/30) (4/14)* (414) (3/13) (N5~ &/ (3/6) (are)

Fisher’s exact test (Z & ¥ 84, *p<0.05 ™ p<0.01

G ER - REBEER (SS9 M)
Wolfe & Layton (2004) {2 XY, SD 7 » b (M, £¥ 58 17[K) iz DEHP
(1.5 (xfBBE£). 10, 30. 100. 300. 1,000, 7,500. 10,000 ppm) #iEfE# 5
L. EHERRERIZ LS 3 HAEHBEARRTLIE, 1i#RIC-E 3 BB ER S
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v, 1HEERC2EIE OB TELN-EREZ RIHRORRERIZAW, X
BEEOBRERIT, XBHAKO DEHP EFETH5 1.5 ppm KREI N, EH
HITFHBEBICESE,. 1 AY-VO®RER%, FoTiX0.12, 0.78, 2.4, 7.9, 23,
77. 592, 775 mglkg., F1 TiX 0.09, 0.48, 1.4, 4.9, 14, 48, 391, 543 mg/kg
fRE/B., F2TIX 0.1, 0.47, 1.4, 4.8, 14, 46, 359 mg/kg kE/B Lt BEH L7,
M E NIk, B, BEE. BERER, £, AGD, EROAFR, &
R, HERY, BFoRE,. RIRNKHE, BRER. FEOREMABK TH -7,
ATE - BABHFRZPLICRBRER T

BEEBMICS>VTHE, FROBHECHEIEROR DA 7,500 ppm BERE (Fi
~F3) BT 10,000 ppm 58 (Fo, F1) THONIE, ARWERETIE, BROD
ANBY A S ETZ AR S 300 ppm ¥ 5-8% (F1 JEZCBLBE 3/45 VT, Fo FE2TACHE 1/21 [IT) |
1,000 ppm # 5.8 (F. FEACHOHE 3/25 L), 7,500 ppm &8 (I 7E2ZEEE 10/30
UE - ZZE3HE 7/10 T, Fo3E2SECHE 11/20 T - ZZELHE 8/10 L), 10,000 ppm 5B

(Fo ZCERHE 2/10 PE, Ty JExcBOHE 21/21 [T - ZAZECHE 10/10 IB) ThHbhi-, HE
HMBHE T HREERES 7,500 ppm B 58 (F; @ 10/10 K, F2 @ 10/10 L) |
10,000 ppm ¥ 58 (Fo® 6/10 L, F1® 10/10 L) TH b, LEFEMEDHEE.,
A VHBROATERINIERE., NE~OBTHREFR2SLBREINER,
A NVARROERLIIBEEN o7, 100 ppm BEEH (F10 /108 &
T8 300 ppm ¥ EEE (F1 @ /10 ) ThTHhR2RBMEERELBE I I/, 300 ppm
UL EFTIXEYEETEMA RS BRLEE, BE, i) O/NREERTERE
®. HEFLESE LR DN (Wolfe and Layton 2004),

EU i1. BREMIZS>WT, FI RV F CRIT3HEORIBARERTR (NE
BEUIHRERR) RO F1 CTORBMEERICESE LOAEL % 300 ppm,
NOAEL % 100 ppm (Fo Ti3#9 8 mg/kg FE/A, F1 RV Fe T3 5 mg/kg &
BH/RBIZHEY) L TW3, 2O, 100 ppm BEFETHONTRHE OFENIL,
1 (F) O 1EORITHESRNTZLOTHY, thOWEFFRZ#ELRWVWI E
5L TWS (EURAR 2008), £7. EFSA (2005) HFRRICHETL TW
B
AFERRIZHT ARE L LTI, BTFowEL R 7,500 ppm 58 (Fi~F:) &
T} 10,000 ppm 58 (Fo. F1) TEE S, 10,000 ppm #EEOD F TIIHEF
HAARFER SN2 o7z, 10,000 ppm BEFH T F. 3B LN T, 7,500 ppm &
580 Fy TIHIERRMET L7z, 7,500 ppm S E0HER (Fi. F2) OREH
A IR R TR 10,000 ppm ¥ 58 (F1) O—fEY7% 0 o BE» L Lz, 10,000
ppm # 58 (Fy), 7,500 ppm # 58 (Fo) IZEFER A LN, 28, 7,500 ppm
WE#O F; Xit 10,000 ppm BEBO F IZRA LN HBSED L ORERE
B WTC, BEHEORE T 7,500 ppm S EOREFRECT—EY Y OFKEED
BUOSZBRIETA, REMHOXE T 7,500 ppm A EORSH CHREIYM D
AGD E#§2. 10,000 ppm B S BTHHEO RBMIEFENR L Oh, HEVTH
KT ABREICBOTHLARBE~OEERBED LN, TOMOEREDORE
Tt ARE L LTI AGD S5 7,500 ppm & 58 (F1~F; D) & 10,000
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ppm 58 (F1 O#) THOLN, HRE~OKE (FBETR., DEOBE. B
0 OEIE) 25 7,500 ppm E#H (F1~F3) R 10,000 ppm # 58 (F1) THDL
L, BEEILEADR 7,500 ppm ¥ EF (F; 0 TRH 5 (Wolfe and Layton
2004),

EU X, Iz T5F %D NOAEL %, F1~F; DB FEL . Fo OERER
T. F1ORBEREERE A IZETE 1,000 ppm (Fi. Fo2 TREENFH 48, 46 me/ke
RE/BICHEY) ZLTW3, &bz, BAFEMHO NOAEL 12250 Tik, HE~
DEBNRFo Ll ¥ Fi, Fo TIREMICHEL | BEFOKRBEE~OBRZH ORI M
THENDZ LIZE-SX, 100 ppm (Fo T 8 mg/kg R&E/A., F1 KW F2 Tl
5 mgkg FEB/BIZFEY) ¢ LT3 (EURAR 2008),

FECHE. BMESIIHT 2820 TiE, BREFEEDE T 7,500 ppm #
53 (FIRU F 0ff), 10,000 ppm &5 (Fo KU F, Ol TAR oMK,
FREE iz DWW it % Ridfxt W FnoFEE OIS 300 ppm 58 (Fo
fg) . 1,000 ppm ¥ 5B (Fo#f). 7,500 ppm REFE (Fo i), 10,000 ppm &5
B (Filf) TAHLH, 3, HdERLE L OHMIT 1,000 ppm FE5FE (F ).
7,500 ppm & 58 (Fo RO F; OREHE) . 10,000 ppm 58 (Fo B Ut F2 DHEHE)
Thbhiz, i, FFARIRKXS 1,000 ppm ¥ 58 (F HER TR Fo i) |, 7,500 ppm
HE B (Fo~Fo OHfHE) . 10,000 ppm #5-8 (Fo XN F1 OMERE) CRDODSNT,
BRI OWTiL, B EROBMNM 7,500 ppm Sl EOESHTL LN, 0K
VA B EREOEMA 10,000 ppm EHO FolftHR LN, BHEIZBWT,
RARE OYLR I E LS 2 1,000 ppm 58 (F i 1/10 PT), 7,500 ppm ¥
58 (F1RUF: OMERE) . 10,000 ppm R 58 (Fi#EHE) THEIHh, LIELIE
BUEBTEBREZHRE LTV, BIFIZOWTIE, BIBHEGEEOKMA 10,000
ppm 58 (Fo RU'F, i) THGR, BIBREDOZERILL 7,500 ppm & 58

(F1%£) . 10,000 ppm 258 (Fo R OV F, #E#E) TR 5 7z (Wolfe and Layton
2004),

EU it, BRIEICBIT2EMEMICEELL2WEE 0 NOAEL *, HERAIT
7,500 ppm EA L2, [T, RSO BEEELCOABFER 2R ERT AL, 2iE 1,000
ppm A EIZHGEND Z LIZE-SE 300 ppm (Fo Tid 23 mg/kg A&H/A, F1 R
Fo Cit 14 mg/kg AE/BICFRY) & LT3 (EU RAR 2008),

BonHRBEELY, EELEIROL I IKFEHL TS, (1) DEHP A
F1 7,500 ppm K& TF 10,000 ppm 28V TR, BRE VBB ~0RE 24
TEBEME CH D, (2) 1,000 ppm i2331F 5 FFMHARSM 2%, 1,000 ppm BT
THR—REEITRED b2 o7z, (3) 300 ppm KT/ XX 1,000 ppm {2351 5
MNEURERERO/NRIIBROEMO AN, EREEMBEOREREORERER
ZERE, 7,500 ppm X D IEWHAERTIIARESEEIED bneho -, (Wolfe and
Layton 2004)



EU (RAR 2008) RUEFSA (2005) Tiis2, FRABRICKBITHIHERBEROSE
A #EM D NOAEL % 5 me/kg FE/A., 4£MBFMHO NOAEL % 46 mg/kg {5H/H
CEBLTWS,

¥ 7= Benson (2009) iX. ZOREIZBITA NOAEL % 3~5 mg/kg FHE/A &
L. b2, Fi. Fe DHEEEBORERERT —F2EIC EPARLI VBRI
ey Fw—2 F—RAY 7 F 727 verld.le (BMDS 1.4.1c) #HWHEK
SEEORFEZ T A, BELESLIEET NI log-logistic ET AV TH Y |
RTRECHANTREN 10%ENT 3 F~v—2 A& (BMDw) #%* 42 mg/kg &
#FH/H. BMDp @ 95%E# FFRfE (BMDLi1o) % 27 mg/kg FEH/B L EHLTW
o

—J%. Blystone 5%, DEHP #{Efift5 L7 SD T v b0 EREREIC L 5%
HREBEERBRBICB W TEHB SN BOARRZRFHII 2T, NOAEL BT
BMD ZXRHTW3, 28, ERZARRKSHBREZRD DI, FELZHKREL
2FTWVWES, ELOREHBRFICRZIETRAEIN TS,

SD 5w b (&FMERE 174) 2 DEHP (1.5 (effR%&). 10, 30, 100. 300,
1,000, 7,500, 10,000 ppm) % ZZECHT 6 BREH 5 ALK 9 @M %38 U TIREEH
EL., 1Rz~ 3Eo%E2ThOE, H#52HMELZBLE I H#HNR (F) ©
HEFTHREE L, 2B, A5 DEHP ARHEI N7, HREOREE
1% 1.5 ppm ICBRESIN, BHEBIESKEYE Y oRERIX, Pol 0.12,
0.78. 2.4, 7.9, 23, 77, 592, 775 mg/kg FE/B TH V. F1430.09, 0.48, 1.4,
4.9, 14, 48, 391, 543 mg/kg FE/B, F2 23 0.1, 0.47. 1.4, 4.8, 14, 46, 359
mg/kg H/B TH o=,

FEEIZOWTI 7,500 ppm R EFEOHED F, & MO F, T4 L. 10,000 ppm
REFTIIHMN (Po) OMOHER, F, oMET2REHEZEL THD L.
BEERIZOWVTIX, Po TIE—B L7a#BR A LT, 7,500 ppm L EDORERHD
F #: FOHETIISREMBIZEL TRBR@M L, AL, BEER
CEET —F DFEMIRATHELENTND, ., HEZOEIRE (HE
BV B BRRRE) 1. Po iR BRE LA EZIIA G238 F1 @ 10,000 ppm
BERTIRERRE LAY, F2TiX 7,500 ppm 5B TETEA LN,

Fs < SHBMIIHERB LAEBRBREFT L-BICHREIN, £HE (BRE.
FEE R, BISLR. B8 OFEIRBMICEEINE, [MohoFEEF-
HEREIMIZ, HBETE, RO 1 E0ACRKREREOEFRRIBD LN, &
FiX Gray & Foster (2003) X - THEENTINVBTATNVEOREICX

RAFME TiZ. Wolfe & Layton (2004) ORBRRIZOWT, NTP LW AFLEEREEELER
LT3, EURWEFSA Cit, —O#BEDOEREM (unaudited draft) % Wolfe et al. (2003) &R T}

Wolfe & Layton @3B (2003) & LTFEICER L,

33 Wolfe and Layton 2004 OF — ¥ #FHF L2 b D TH D &FE 1L 51523, Blystone et al, 2010
ZRINCET 2T 2,
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STHELIFHOFEEIT—F Liholz, 10ppm HEHO T THEESEN 1
ILiZ.30 ppm | EH O Fy TRINREES 1 LICE#HE I, 300 ppm E T 1,000
ppm BEHETH F1 RO F, CHEBROTEABBINZERERER R -

(EEM (LUT.RL) TRERE T Fik 0/14 i, F2i% 0/10 Bz L, 300 ppm
BREBTFIX 417 . F203 1/8 lE, 1,000 ppm HEF T F1X 2/15 B, F2 i
3/10 i), 7,500 ppm WEHTIX F1 RV F o BT 2HAMBOAFOREAERR
EHLE (F11X 9138, F2i3 9988, Wit p<0.001), 10,000 ppm 58
T2 To 1 P EMBOTFELRD b (8/8, p<0.001),

26, MEUFORZRE2E&bE25 (Fi1+F2) &, ARKTFRIC 300 ppm LA
LOBREHTALPOERBBOFH L/ HERSYREMLZE LTWS (HE
BN D 0/24, 1/23. 1/26, 0/23. 5/25*, 5/25*, 18/22*kF. *p<0.05),

EELITIF1+FiBiT 3 AbhOEMBOFELZEHRBHOEMIZES
& NOAEL % 4.8 mg/kg {5&E/B .LOAEL # 14 mg/keg fAE/A ¢ B/E L T3,
28, F1® 10ppm X 30 ppm HEHTHE 1 LICE D ONEERBOFEIZ
WTHL, F10HTH 37 DEHP OBRESIZIAEETHLINE I MhidgEb LW
ELTNAEN, BEMeHETHI-D, RELOHEHZELIIFETSZ L
ETERVWEEELTWVWS,

Fh, EELIT, MO OHEEWMBFILORER (BHHEALM) oW T, Fi. Fe
BOF1+F2: Z L IZ EPA @ BMDS 2.1.1 (Build 11-6-09) # B B &R
DR ET-TEZA, BEHLEA LEETNVIX Weibull model T#H Y, BMD;s %
FRNFH 257, 233 XU 198 ppm, BMDL; % 169, 77 R0 142 ppm & H#EE L T
VW% (Blystone et al. 2010),

BERELERS L LTH. Wolfe & Layton (2004) KU Blystone & (2010)
DOEEIZE VT 300 ppm L EDHREIZLY Fi1+ F: THOAEZRRE ~OREN
AEbuhfzZ &b, AREBO NOAEL # 100 ppm (4.8 mg/ke (KE/R) LT L
7o

@65 EAMEREBERR (Y1)

v—E¥y b (HEHE, &8 5~6 L) 2 DEHP (0. 100, 500, 2,500 mg/ke
HE/R) ZEEIL 3R »OMERE (18 A 1TH) T 65 @REIAIZERD
BEL, BERUIMBR~ORENBERIN:,

BEHE L LI —BRRBRUVGE~OREIBEINEho T, HTIREREHD
BBERIZFEZRA0NT, £HRERUVARMG BRI IT 2ABFEMNEL (B
FILL2BROBRLEDL) bRDbhhots, BEROTATF 4 vy LMD
3p-HSD &, B, RUMET A A7 oV iBEC, BECEEL-E8iT
RObhiaholt T3, HTIE 500 mgke FE/BULBREFHTINER
CFEERMEML (p<0.05), Kx2BEEF-EE (500, 2,500 mg/keg FE
[AREHEDENEN 3, 2E) THRBEFRIZAZAGND LI ZABOBEEABE
SNz, 500 mg/ke RE/BREFETIIOLE E2 0FELRENNRBD LN, EE
bik, REEMMIZOVWTIE, PPREREVFEBICHBEE ROV L, F
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B RERICELR NI ENLEEHCRTIERRELLERB LT
LOLTRBEND E L, REOHEEHR,LEDN A TOMBRRBEERIZD
WTIERERPRT A Z LI TERVE, LOHETEETENRBERTHL I &
IZERLTWAD (Tomonari et al. 2008),

BEREELERES L LTI, 500 mgkg FE/AL LR EIZL D IPREREM,
AREZEOHBECOLFEEZ OEMBARLNZZ L6 AFRBRO NOAEL % 100
mg/keg FE/R LHIBT L=,

* 7 Kurata & (1998) M{3, = —F¥& v b (MEHE, £ 4 L) (21T 5 DEHP

(0, 100, 500, 2,500 mg/kg FE/H) @ 13 BREEFIR D RFRB 2TV, 2,500
mg/kg AEH/BRESHEOHETIIAERMMNHE BB D b, B, IIRFOlEE
EBROAEECHBFTREED LR T, RROENHEE, BFT A AT R,
E2 ROV R MFoVOBERCORNBHEFRZEIED NP2 L #E
LTW3,

ERELERES L LTI, FRBRIIEEAED 2,500 mg/keg FEH/BE THEMEFRR
HEHDOLNTRELT. TDIRECRIE LTHWA Z LIX@EI TRV BT LI,

DEOM (Sy bk, TH)

LES » b (#f, £8£120C) 1281 2DEHP (0, 32.5, 325 pg/L; 0, 3.0~3.5,
30~35 mg/kgihE/R) OFIR1IA ~2 %218 OFKBEERSRE (BKETRH)
Tk, HEBWOS6AME TORBFHLBARIIBVWT, MEREHTEETEER.
BEOBHRUHEAEENRL L, FHEMEESEM L, £, BROBEET
RIZBWTHBE LHROBBESORERRDLNEN, EELIIRE~DOREEIT
FRAH2 LS ICBEbRAELTWS, 0, 325 ng/LIFREFEO21 A BOMEEH)
MR T, E—AHITRBCHITCET IRBOFRERERNA LN L BE
EhTWwW? (Arcadiet al. 1998),

EU (RAR 2008) (3 FRA[#f) 2R REEICESXLOAEL.#93.5 mg/kghE/
B&LTWS,

ERERERES L LTI, ARB TIIBRKEOERE R WD RATH Y EME
ZDEHPERERFAHTH 22 b, NOAELEZRETLZ LIXTE RV &H
w72,

Z D, Wistar 7 v b (M, S& 5 50C) OFIE 16 B~7% 14 BIZE
i7% DEHP (0. 1% (w/w)) OEHEHERERRTIL, REHORHHITEWV T,
JERRPEA A L CHIRATET 2 L FFIZHEES B L, RIEOMER T
HAZBRBEEHELIREICE D Uiz, £, LEMAR, MEMROEBERIER L
TeZ L AHME IR TS (Rosicarelli and Stefanini 2009),

BARELEESL LTI, FRRII2HERTHD Z &b, NOAEL 28 E

34

(2) ®Fof () LRIUHER
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FTABZEEXTERNEHBIL,

BEF—FTHBEN, EHSD v b (f, BREH 6T, 6 BHTERE 1
AM) HTE. TR AT oYy (PRt UEE, 0.4meke KB/R) OXT
#BE#I17 L7z. DEHP (0. 20, 100, 500 mg/kg &E/B) OsEERNREIC
X3 10 AfN—va"—F—RBEEREEIRTWVWS, TR IAFr UV REDL
DR BRI, 2RERTRREFNRBEUNIROEERD, 100 mg/ke ik
B/AUERSHTHER (BERZESL) EEORD. 500 megke KE/ARE
BT LABC 0EEBAORVFEROWNNED bhie, £7-. 100 mgke FE/
BU\EBERCRmT O LHBESBMLE (WFhb p<0.05), 7238, MEHP
(0. 10. 50. 250 mg'kg ®E/B) [t A3RELR N N— 2 A—H—-HEBE T, 250
me/kg KE/ B BSHTERUEARLROERORBD, 50 mg/ke HEH/Q P H#
SBCHEBER U LABC 0EEOMA . 10 mg/ke AE/B U EREHTIRATT X
FRTF e rBEMETAALNE (WY p<0.05) (Lee and Koo 2007),

7 & (BE) 2$51 5 DEHP (0, 300 mg/kg FE) @ 3~7@EOHM (A3 E)
OEHE OB ERBRTIE. 7T RS (F8 100C) 05 3/7 ILICRERRO R
REPBO NN, #EHORBREOBAT LEOFRBEEBKFEINEITLZBRT,
EARYIBRE, BRETOSAT vy e HBO DG, ERMIRAEREREY
HEFELOFBEZEIBRBD bR o% (Ljungvall et al. 2008), #4235, Ljungvall
biX 2006 £z, RICRARICIBWTEEN®R (FH 8 IL) ICEERRBH TV
VERERAVE CFIEELP LH BRESREHTRHAIET Uz (p<0.05) 23,
MPFRA AT e A BECEAEEERR2L, #THZELEAOA b E
FHELTWS (Ljungvall et al. 2006),

¥ 7=, Spjuth 5OWHFEI L —7RREERIC DEHP (0, 300 mg/kg £&) % 3~
THEBOR, A 3 EEEEORES LZHET S (FH 8L b, HiKkx 6~9 »
A#ORM (Spjuth et al. 2006b) B L TEEZHATH LD, BFEERV
BFOBIZIIDEHP B SILL AL RAEERBIIRV D bizd o 72 (Spjuth et
al. 2006b), F7=. 8~9 AWK OHRICER L. VB L TIRBHEERE LIET

(spermatozoa) IZ2WWTHL, MERICTEREEMEOET. M FEHOIREDHE
MABHZSNTIEHs (Spjuth et al. 2006a) ., EERIGHEESE (in vitro) IZXRE
CHEER R o EHE LTS (Spjuth et al. 2007),

BREEEZEBRIIBWTIR., ZhbnT7¥ORRIT 2 HBERTHIZ L0 b,

NOAEL 28 FET A Z LIiXTERWEHEr L,

ZENB AT VEREOESHERICE LT, &k 14~18 B D F v iz DEHP
¢ DBP 28 CRORE L-HRBRIRETH, BREACKREREFOERAR
EEORBHENRAZ LN L D4 (Rider et al. 2009, Howdeshell et al. 2007)
2, iR 8~18 HDF v bz DEHP i/ %2 T BBP ®° DBP £ #HE&MITE N H
ELEBE. ERIROAT oA FEARREW. FEAMNICIEE X3, BIEE
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TEIEMLE L DHE (Howdeshell et al. 2008) %233 5, Sharpe (2008)
DVE=—TH, 7v FOHEBRRRERMACT7 Z VB AT ARICERRESN
He, EHEOBENMENFES THHMERICI VT A MNRAT o EANME &%
NICEETHIEEAERREEPAECIFAEEREH 2 Z ERFRENTVS,

<$E REBEOERAHF>

HIRMO T > HEICDEHP# 5T 2 Z L2 X - T, BRI, BREUH
HAROEFRETROFEEETIRIA LHEINTVSD (Lamb et al. 1987, Tyl et
al. 1988, Hayashi et al. 2011), Z O X 5> 2HBABHOIER#BF AT -0,
Hayashi®b (2011) [ZHEREDOSv/120FF AR~ T X (mPPARa), PparaRiE~< 7 R
B RAPPARa= v A (PparaRIB~ D A O A ThPPARa B I B2 b )
1z, REC4IBRIRIA HIEIRE18 B Xid 1% 2A % ¢, DEHP (0.01%. 0.05%. 0.1%)
RIREAHRE L (AR~ 20ORRIT (6) O25R), AR~ U R L APPARa
v U AT, EFEFEREEY (FER~ T A TI0.05% L LR 58, APPARa~
7 ATIE0.1% KR ER) RUOBERNBEEN (FER <~ T 2 Til0.1%&% 58, hPPARa
<7 ATIH0.05%LL ERER) BALRD, Prare REVATRIDOL IR
~DEBILBRINAZNI &2 b, DEHPIZ L 3R 4EFHICIIBEOFRICE
i} 2PPARaDEBEFEBELRRENEZR T LRESATVS, /2, HRIBA IRV
T, B4R~ 2 CIIDEHPOREIC L » THFEPTGRECET (0.1%E58),
FROTGRED =R (0.1%%E5H), FOI /v Y —ATGEES VN7 E

(microsomal triglyceride transfer protein : MTP) ®OmRNAEBROIET (0.05%
AL ER) BEEENT, —F. APPARa~ U X TIIFRIC BT %5 hPPARa®D
mRNAEBRERFEA -7 ZOMNI0FETHIITHINP BT, PPARVEREETF
DOREFEIFAEH LY HHL. TGEUMTPIZEAR L RGELEB(LiZRE SN
Mofz, ZTRHOERMGHayashib (2011) ik, AR~ AZBITA2EEEN
IZIZPPAReZ M L BB BRI~ ERB S35 LHEB L TN 3,

<$E G EEBEOERHBF>

INETIEOLNLTHWARERER (Wolfet al.1999, Gray et al. 2000, Moore et
al. 2001, Parksetal. 2000 %) 25, HAR#%IC DEHP [ R%T5 &, HOARM
VAT AR ERE R TSN R I TS, DEHP X7 e df v
ZREOT EZ IR PTRRVE, #So{boBRRBILBTHT v Falr L
TERL, #OFy MRROT A AT 2O L_AVLETCTIFZ 8450
T3 (ATSDR 2002),

BREZEDA = ZAALZOWT, EU BERO—2 & L THESKENZERE®T
BETTHVBIED, FAEVRE, REFEEER, FSHEFNLERE L E T TN
5, EBiZ, Ryu b (2007) 238 DEHP (250~750 mg/kg/B) % 28 A RS HIAED
BEEN-ES v MERIZBIIBA TR F— ABEEEFOEER (mRNA, # 3
78) FEEBEHLTWVWDIL L, 2ol bka RER, BEPBEELTWVWDLD
T nWhEH#AILTWS (EU RAR 2008),
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%72, DEHP ®=x= X ha 7 &M —&eZ, AREE2 ICHRTERLES L
NNVTCH D Z &M, invitro, in vivo DRBRERN LRB I TW 5 (ATSDR 2002),

ok, W, DEHP %D 7 Z VB AT AER S EH DO AL (man-made) @
MEICRESRASWEEZ N CETIFEERD S L WVIFERABREI AT
% (EU RAR 2008) 73, ATSDR ® 2002 E0#ME TIRBED LFAREDOL LD
DEHP 2V e FOAGWENKEEINEE W TR ETELA TV W
LENRTWE, —F, ®iE. R¥P® DEHP R#RELZRERBEL LT, Fol
FIL2ERTHREESERINTWVWA D FRA T, LB —B L7-REER
BONTOAEERERFESILEI LD TS I, 3 (4) BH) .

(7) RizE
DEHP @ invitro R W in vivo BRBHRBHEREZ L O L0 2R3 LR
III-4 12577,

@in vitroBE&

HEZ AW in vitro DERBRHRBIIRETH V. in vitroHILIFEHRZ T
@ DNA $4808F, ks Exik, RefRE, MIXIEEE2HBIIRRT
BEHFELZTTHERIEL ATV, —F, EEEYE BV in vitro R T
BEMEN, WILEME S BV in vitro BB THBEREEERA LTV S,

F 11-3 DEHP /n vitro BEEHHHRER

B * & BE EEAL, BRITE
REEEE | ABEEE
7zl Hh
REEY
HRERER 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 Boninl1985
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.
1985h
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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 WP2uvrAt - — Yoshikawa et al. 1983
E coli PQ37 — — Sato et al. 1994
ZRER S. typhimurium TMG77 — Liber 1985
DNA Bacillus subtilis H17 - - Tomita et al. 1982
(rec*)
Bacillus subtilis M45 - - Tomita et al. 1982
(rec)
BEiZ4EY
B FERER | Saccharomyces - - Parry et al. 1985
cerevisiae
XV185-14C, D7,
RM52, D6, D5, D6-1
S. cerevisiae - Inge-Vechtomov et al.
PV-1, PV-2, PV-3 1986
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
BEFER S. cerevisiae - — Parry et al. 1985
JD1, D7-144, D7
HARDHRBEM | S cerevisiae + + Parry et al. 1985
D61M., D6
ey iob 3 ¥d S. cerevisiae — — Parry et al. 1985
(mitotic D61M. D6
segregation) Aspergillus niger (P1) - NS Parry et al. 1985
YL
T E S w7 AN B - - Kirby et al. 1983
Tennant et al. 1987
= A o fEHRE - — Astill et al. 1986
(L51784Y)
v U A Y B | inconclusive — Amacher and Turner
(L5178Y TK*") 1985
<AV o fEHAR - Garner and Campbell
(L5178Y) 1985
NA | (#) [Ashbyetal 1985
= 7 A RBAIAR - Matthews et al. 1985
(Balb/c-3T3)
CHO #lha - CMA 1985

(CHO-K1-BH4)

E R U o ER
(TK6. AHH-1)

Crespi et al. 1985
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vTURY T &
— W

7 A Y oS RERI
(L5178Y TK*,
L5178Y clone 372++)

Styles et al. 1985

v T RY oREM

Nuodex 1981d

{(L5178Y TK+) Kirby et al. 1983
Myhr et al. 1985
- Oberly et al. 1985
DNA B 7w bR NA Schmezer et al. 1988
Bradley 1985
AR — S NA Schmezer et al. 1988
CHO iz Douglas et al.1985, 1986
SHE #ku Hatch and Anderson
19856
HeLa#fifa +*4 Park and Choi 2007*5
DNA {518 < 7 TR NA Smith-Oliver and
Butterworth 1987
Z v hAFHERR NA Astill et al. 1986
Butterworth 1984
Hodgson et al. 1982
Kornbrust et al. 1984
Probst and Hill 1985
V79H1E2 NA Kornbrust et al. 1984
v AR NA Butterworth et al. 1984
FEMDNAES | v MFARRE NA Probst and Hill 1985
574 Butterworth et al. 1984,
1989
Kornbrust et al. 1984
Williams et al. 1985
Nuedex 1981e
~ v A fFHkR NA Smith-Oliver and
Butterworth 1987
E hfFHR NA Butterworth et al. 1984,
1989
BIADDNAHE | CH SV40-EHFF#RRk NA Schmezer et al. 1988
V&
DNARS& Z v bR NA Gupta et al. 1985
W E &R | 7 v AR (RL4) NA Priston and Dean 1985
# CHO#BAE NA Abe and Sasaki 1977
Phillips et al. 1982
Tennant et al. 1987
Douglas et al. 1985, 1986
b bR 8K Obe et al. 1985
nnEkRRE 7 v hHE#ERE (RL4) NA Priston and Dean 1985
(& %tt) Shell 1983
CHO#BRR NA Tennant et al. 1987

Phillips et al. 1982

Gulati et al. 1985, 1989
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Frf ==X DA + NS Parry et al. 1984
7 —FrfERe (CHI1-L) Parry 1985
FyA=—ANhZA - Ishidate and Sofuni 1985
& — R R AE 3F AL AT

(CHL)
SHE#RAR — + Tsutsui et al. 1993
=i NA — Turner et al. 1974
t b QMmER NA — Stenchever et al. 1976

b MERAARE (R NA
%)

Stenchever et al. 1976

M

CHO#MAE

Douglas et al, 1985, 1986

+ Bk, (+)

®_Ea., - B
NS; ##7EH (not specified) . NA; FFLEMRERIITER T 20

mammalian cell cultures)

1 XL OHE., EURAR RIEEER 2V equivocal”d LTwW 3 (EU RAR 2008) .

*2 BT 33 RN TCRATEORAERE IFITHEM LA, 2EEB0RRTRED AN
=%, EU I¥"equivocal”’ & LT3 (EU RAR 2008) .

*3 BYIORBR TR, 2EEOCRBTCI2HARN TCHUTHS Z &6, EU ilequivocal” &
LTw3% (EU RAR 2008) .

*4 [Cso WA L DEBE CIXBMEERZNUT ORE CriiEd:,

*5 EUU RAR 2008, ATSDR 2002 LLA-dD R,

(not applicable to

(EU RAR 2008, ATSDR 2002 % ZEIZ{FRR)

@in vivoRE

F v MFEICE W T 1 BT DNA EFREABRH I, BIORBRTIIA
BT, NERBRIZEM%TH -7z, £z, DEHP REE®R, MIIASZUEMIZHEN
DNA SE2EML, MEEZoMMEL LN, F0M, v~ AEHRIERR
D—EBBHETH - =,

% -4 DEHP /7 vivoBEEHEFRBER

AR R BERAGA EEA. BTF
N < ABHE - Astill et al. 1986
Putman et al. 1983
a3 il — Douglas et al. 1986
7 v hEH — Putman et al. 1983
Z v b — Suzuki et al. 2005*2
Z v hEREM — Suzuki et al. 2005*2
nEERE (DEER |7y MEHE - Putman et al. 1983
neakAE NI A Z —BRARRR + Tomita et al. 1982b
==Y B —"1 Thiess and Fleig 1978
DNA & 7w M + Albro et al. 1982a
- Gupta et al. 1985
Lutz 1986
Von Diniken et al. 1984
DNA 1£18 < 7 AR — Smith-Oliver and
Butterworth 1987
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Z v bRF - Butterworth et al. 1984
Cattley et al. 1988
Kornbrust et al. 1984
Hayashi et al. 1998

DNA HiE b b BIMER Anderson et al. 1999

DNA#i{E (HEEH) | 7 b Cattley and Glover 1993

Takagi et al. 1990a,b

L+ |+ [+

Butterworth et al. 1984
Elliott and Elcombe 1985
Tamura et al. 1991
Pogribny et al. 2008*2

DNA 17 7 v bRF

DNA &5k (PUfgfksE) | 7w b Ahmed et al. 1989

+

BRI guanine — Kanki et al. 2005*2
phosphoribosyltransfera
se (gpt) delta 5 » T

JacZREFHE~D AN + Boerrigter 2004*2
lacZRGEFHRE~TV AR - Boerrigter 2004*2
lacZBEBETHE<T 2R - Boerrigter 2004*2
i

TR <72 - Rushbroock et al. 1982

Hamano et al. 1979
Nuodex 1981b

+ Autian 1982

Singh et al. 1974

LI EIE aw¥awvsx - Yoon et al. 1985
Zimmering et al. 1989

+ Bk, (+) EBE, — BH

*1 EU i1dREH (10 4) 02 BB L0280 (0.0006~0.01 ppm) 729t FOBEEE
OF MWD ICETEHEEZOND L LTWS (EU RAR 2008) ,

*2 EU RAR 2008, ATSDR 2002 LI R

(EU RAR 2008, ATSDR 2002 #&IZ{ER)

DEHP O@BEZFEHEIZOVT, WHO iE, ¥4 72 in vitro, Iin vivo RBRIZEBWT,
REAEFIRPERCHREEGROBR 2R E (1I1. 2. (3) (%) £#8K) , DEHP
RBEFEZTT E VI EIIFE LT, £z, MEHP, 2-EH (22 Tid, in vitro
WEBWTMEHP IZ X A REFERESBREINTNinvivo CIIBER IRV L BE
LTw3 (WHO 2003) .

EU iZ. DEHP Xii & O FERHEY., MEHP R 2-EH i3I iz, Miao
WHEEUREEEZFBRELER, TR 0RBRNBNATI 2 E—F -2Vt
Y—LEBRTFO LD RFBEEEYEICH L THOBRRBRCRETA I (TIL 2.

(3) (B%B) R) | B, BEOBRLELZBRESLTAHS L, DEHP RT
FOEEREVMIERF CREARVWEEZLND L LTW3S (EU RAR 2008) ,

ATSDR b RRIC, SHBEEMRBEROKRBSIIBEITERETHY ., =
NoDIMDERTTEN G, DEHP i34 DNA OEZELFR T, TERLHEMN
A== Z =W LV LA, FolmBEORBOMBRSZURERFRENA
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TuE—F—ThHh, TEDRT 4 v 7 REMYE L L TIRAAOBHED TH D
L LTwW3 (ATSDR 2002) ,

3. ERICTBITAES
(1) BHEER
BABRICLAE P~OAMEEIZ->WTIL, DEHP#5gXiZ10gWTL
EEME2ADYL, 10g BERLUZBHICEREDIER L THARD bRR, 5
g #ERL7-BHETIHERIRD bR o7 (Shaffer et al. 1945) .

(2) BEERUVEBEES

RmikE s ERE PO DEHP RREMORELREHEL LT XL LT
AR s BRAESICTBETASERTY FRA L FEOBENPRLN-EFERERTR
RPEINTWS, L, EERBROREDBEICE ST DEHP OERER
REEFHETAFEIRIENTELY, BORBERLEZB A FRSA D
BoER2BERGEGEROREIZIIE-TWVARY, iz, £FRABIH»H 5
DEHP Li4+izt, DBP. BRP Z 0D 7 # VB AT VEBERZ OREY R
ENTREY, AROAERVRFBIZRENTVWS,

DR RE

HuoRBERICLIBAHRUBERED YL, BORBOARIZLSEEE
BT AHMAEE LN, BEARARBEIZLIRBICETIAES
BEINTWAD,

DEHP # 847 ¥ VB AT AVEXBRA LS EHEOBBERICET 28F
P L LT, RBU i Milkov & (1973) . Gilioli & (1978) BT} Nielsen & (1985)
CEAHMERBRLTVWAE, ThHORETIHEDNRZBERREINL TV
WIZ & BEREE MR 2N L DEHP UAOHEICEAREIN TV LEDR
RAMRHBZ e, DEHP OmEEREELZFEMT 2R EWE LTWw5 (EU
RAR 2008) ,

EUIz X % &, Thiess & (1978a) 24T -o7= K4 7@ DEHP 8&TH (v 7
75 % FBEE 0.001~0.004 ppm, {LERGFEL TIL0.01ppm £FTER) T
W) 12 4R (4 2B ~35 /) BARK LW BREBIN-H5EE 1014 (HHE 97
&, THAL) 2RBE LERAETE, EHLERECORERSMLPORED
WL T, BEBEHOF LU 8 AR LREIBEEN2A -7 (EURAR
2008) ., L2L. EURZOBEIZSWT, #HBREFOREBRENENVWIE, £
WRBRELZRELTW W 2L FMmicByaiciRE s LTWa (EU RAR
2008) . X 5IZ. Thiess & (1978b) BEIIBIZHBWT 3 »A ~24 £ DEHP
(BETRE) WRESNLHBE 221 421 115 FEBHLECTRRELT
ot d A, B 8AMBEEL (FaAYORTHFREIX 17.0) . 20 5 bEKEE
BRI ILEEIER & 1 FIERd o/~ (EURAR 2008) , EU X Z OfRREIZ 2NV T
tak— hOY A XA/PEGEFBEAENZ ., RERBEXRNILNL, ¥
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AW S IR @EE & L (EURAR 2008) , EPA/IRIS (1993) b EBAM
DOFHRIZB W TRIBRORBETH S,

Hardell 513 A 7 = —F OB A BRI T AHREERF & PVCRBOEEIC
DWTHEZITo T3, 1989~1992 FITHABFINREBED 148 4 &
XTFR 315 & DIEFIX B TIL, FE ST AF v /7 ~ORERBRZECHE L
FADS L, PVC RER (ERI74. B 24) WHEEEOCY R8N (v X
It (OR) =6.6, 95%CI : 1.4~32) MAZbh, BEFELIEEEOY A7
PVC OF¥EEE|ITH D DEHP O 7 ¥ N Bz AF VEOREREEL TWA i
iz T 5 (Hardell et al. 1997) , %V T Hardell &3 1993~1997 FEi=
BEGEINREBEEBESA L~y F LERBN G225 791 MOES B LT 72,
PVCEBLVANVIIEMARICLIMEEZPOBBIZL Y 6 BRESIZFHIH, B
BH2SEOKEED OR (95%CI) i1 1.35 (1.06~1.71) Th-ol-, Fiz. BR
HEBEWIZEY A7 B8N, 10E2BX 56D OR (95%CI) i 1.45 (1.06
~1.98) &72o7-, Hardell bix,. AEBRGBEENRZW-DRBERE L PVCEED
BEIZ 2WTIEHBALMATIEREWE LTS, —F, KO ZHIZEFL LT
DEHP # WA Z LM bNTWARE PVCIZERB L., B 2, 3 BEORER
EEbETHETTIE, WTFRLAEERY AZHMNTII VWA, 8H PVC £8
B OUEFIBE b4 4. SBEE3ITEL) ORAD OR (95%CI) i 1.48 (0.94~2.34)
T, BEH PVC 2R (EFIB 23 4. X R#E 26 4) @ OR (95%CI) @ 1.06 (0.55
~2.91) X @Ed o7 (Hardell et al. 2004, Westberg et al. 200536) , 2235,
Fre—J7IZBITARETIE. BEEDOY X 7%, PVC (OR(95%CI)=0.7 (0.5
~1.2)) XET7T7RAF v 7 — (OR(95%CD=1.0 (0.8~1.2)) ITRBEI =%
BECBNTEMEIAGNRZho=tBEENTWS (Hansen, 1999),

F 7z, Pan 5%, $E CHETRIFAEZ 21TV . DEHP, DBP 2 "[¥# & L T#EH
LTWAPVCRI7n— ) U 78ETROBMSHE 744 (BERER) L. £
BRUBEERRE~ v F LERRSHO BT BHE 63 £ GHRE) o\ T,
MEHP RU'MBP ORPIRE L OFEFHEFRALE (FSH, LH, #H#7 A MR T
oy E2) LOBRICONWTHEARE, TORER, BESTEN CIIARBEICHRT,
FEH o MEHP BEAE ({TEH 565.7 % 5.7 pglg 7 vV 7F=> (Cr) ,
p<0.001) , MiEEBET R b A7 o L BEEMNED - 72 (8.4 %f 9.7ng/dL, p=0.019) ,
R MEHP BELMEPERTX FXTFarofioaniEEL, BMEREL
EXRBBLENCLD EFETRILoTER (FRFH p=0.095. p=0.728) . M
HrAbEDZLAETH-o (p=0.005) , 723, MBP iz>\ T MEHP &
BROBRTH o7 (Panet al. 2008) , P . Pan b3 Z DFH % (Pan et al. 2008)
TORPRMEDBRENGHELZDEHP 2EEN O REH TIT90.5%(87/74

BO~5D6EEDIL, BARBRLEANT-OIHAB 1L4DATHY, BERABEEIT Hardell &
(2004) OERFH LTSN SN,

36 Hardell & (2004) (RF—F2#AVTWAR, ERBENZEBAETTIHBITFL TN,
HEORRIIFRTH 35, FAFEMEEBFITIX Hardell 5 (2004) O#EREZTEEH L,
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£) 7830 pe/ke AE/BE2BBTI2RELF T LREL TS, REFH LN
BEEOCHEREROKMEY S 30 ng/ke FE/A TCRLULERR., £h¥h 12.69
¥ 0.08 Thot-, 238, DBPIZOWTIX 100 ng/kg FAEH/R #BATRELLD
DTl o=, (Panetal 2011) .

Wang & (2011) (&, PEMBEE CH 2 LHE L K2 DEHP (CiFRshizET
FAF w7 VI A 2 NVEROFEE 181 4 & DEHP FROBLWHRIER O HE
FEI0AFHBLEL A VA INVEROFBEOFIRF 8 FuFxs
AT )VBE (B{EA ML AT—H—) BEBIZE o EHELTY
5o

QBEMOERRICHT HEE
a.fm¥

BEEEL LTRYABYEZ AV, DEHP B LRE7 A —4% (BTRE.
B EBME., BFEE,. 7O DNA BES%) L oBREIZ SV TR/t
ELEXNTW5, DEHP #EZ L ETFODNARBE L OMICBEX - L T5HE
(Hauser et al. 2007) BH 2 —F T, AT A—Z2 L OMICEEZ R ZE72
Mot T 2384 (Duty et al. 2003, Hauser et al. 2006, Herr et al. 2009,
Joénsson et al. 2005, Wirth et al. 2008) & 3,

Duty & (2003) BRHIDT T ZNANBZATADORPRBY LBR AT A—F L
DOBEICSPWTHE L=, Duty SIREAORERREZZZLEZI Yy TAVDE
4 — b —168 4 2 W RIC. MEHP 2 St 7 VBT /) = AT NV 8 EORT
BEE LR T A—F (BFRE. BHEDNE, BTFEE) LoOBEIZOWTHE
WERRE LT ol TORE GWERFEE DR+ MEHP BE (PRE 6.3 ng/mL,
P <HHEBRR (LOD) ~446 ng/ml) L ¥E T A—F L ORICHEREE
X ot, RP MBPBE (FR{E 16.2 ng/mL, #H <LOD~434 ng/mL)
EQRT7 ZNEEE ) XU (MBzZP) BE (PR{E 9.3 ng/ml, & <LOD~
540 ng/mL) L BE AT A—FORICEELRAOBRERH 7=,

Hauser b2 X3, 2000 25 2004 Fi20 T THREOFTEDENTEZ L
FREOCRETIE., ARy FRTO DEHP REHOHEBIEHX ORE (ng/mL)
ohffE (E) X, MEHP (4634) M 7.9 (<LOD~876 ng/mL) . f\#Y
VI (230 &) 2% 32.1 (<LOD~3,063) . fA#% IX (230 &) 7% 48.1 (<LOD
~4,808) Thol-M, ThLDBELBETFORE, EBEME. BELOMITITH
SARBBEALNLEVW I EABEINR TS (Hauser et al. 2008) . —F. [
CER® 379 B2\ T, R IX I X3RO ELRE LM T,
EREZORYT MEHP # & (hRfE 7.7 ng/mL, $HE<LOD~876 ng/mL) DO
1 U4HL (2.9 ng/mL) 2268 3 W4{r (19.7 ng/mL) @ EFIZX LT, HFFO
DNA HBECHERENNRLLNATEY, aXy FFyAilBildaAy bR
DML 17.3% (95%CL: 8.7~25.7%) , 7 —/NVE— A » b DEMIX 14.3% (95%
Cl:6.8~21.7%) . & HIZF— PN %DNA OHINIL 17.5% (95%CI:3.5~31.5%)
T&h 7= (Hauser et al. 2007) ,
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Herr & (2009) 12X 5 FA Y TOHBRIRE T, FEMEEZZ LD v
TNDBMESR— T —3494 (EROFRIE4EE) OARy FRPO DEHP X
go4Et (SDEHP) (MEHP, 8% V, VI, IX ©0&%) BELREIE T
A—FZ LOBICEELZERIIA N -T2, 2B, FEREBHORPRE (ng/L)
O FRE GEE) . MEHP 75 4.35 (0.13~175.43) . {53 IX 2% 12.66 (0.34
~325.73) (FAEHHH VI A3 9.02(0.38~224.65) A& V 43 14.53(1.41~323.47)
Thot,

Jonsson B (2005) 3R U = —F » CHEFHREZ TV, 18~21 B D HH 234
ANBR, BEEVCDELZERL MEHP 280 7 VEBE/ AT AVE4ER
CT7INVBORPBELEH~— b — L OREIZOWTRR, £Hl~v—H—&
LTk, BiRE., TRE, BRTEDHE. BFr/o~-F e, BREELE
TR EFEr—H—, MR FSH, LH, FLrEVEE 77 Y
(SHBG) . A hRFuaw, E2, A VYV BBEXRELE, MEHPOZ L
THF = HEEOCRPEEODRE (95%F 1 VE) i%.LOD F#i# (12 nmol/mmol
Cr) Thotl-, RHP MEHP BEM LOD (15 ng/mL) K& ThH-7- 63%DEH
L 6.22 nmol/mmol Cr LA EToHhotz 18%DEM L OB TEBEM~—b— %L
LB, WTFhoLE~—bF—4 MEHP & OREIZEE 622 BEEITA BN
Mmofe ((2) @ b, HEFRAVEVYSELOBRFRELETH) &

Wirth & (2008) {TXEI v H N TFREPOBELZITV., FEZ V=7 %25
Ny 7V DBMN— R —45 HlZDWT, ZXABRATAEREY 8 &
(MEHP, {\## VI, IX 28%) ORVPBRELZAEL, B FA—% HTF
BE BFHESM. BTHE) & OBE2HE /-, DEHP (R#tH DR P E (ng/L)
O P RAE (95% # A /LE) 12 . MEHP Ti 10.1(85.4), fL &4 VI Ti3 37.6(263.8).
K# IX Tl 56.6 (507.0) Toh-o7z, ZDEHP (MEHP, R##® VI, IXD&
) ORPBRENPREUT O (BSEH) ¢PRELY Lo# (8RB
AT THET AL, BREFHIIHNTI2GREROBNVETFRE® OR 1X 54
(95%CI : 0.9~30.8, XEPFABHK) Thol, FE TR,

UED XS RP DEHP KB E*RBEBEL L THEAZA—% LDl
HWERRA-FECTIL, H— Hauser H (2007) OAEOAL THFO DNA H{E X
OFIZBERZ 5N THR Y (R MEHP BER 2.9 ng/mL 2% 19.7 ng/mL iZ E
F LR EIC DNABEXEREIDEMN | 25 TREERS TV RN,

Fi, REREEL L COHKT O DEHP BE % B\ T Pant & (2008) 21 > K
THEZT-oTWS, FRCHHHRORER BN (21~405%) » LKL HER
L. "= b —OERRE-CEREEOBKICE SV THE LR B TTEEE (100
£4) EREE (2004) B LELLZA, Bkt o DEHP BEIZENEFNZE
BIEERE (¥ pg/mL*=SD pg/mL: HiF 0.13+0.02, #BHEE 0.19+0.07) X » FiF
B (FHY pg/mLESD pe/mL: #175 0.33+0.08, #HTHER 0.77+1.20) DFHFHHF &
HHMENREFRTEN 27 (WO Fhb p<0.05) , 7z, Bk o DEHP #BE L,
RFORERVEDE L IZACHE. EERF. RFOBEBRREL, T h=vF
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U T ERAHE, DNA WA (bR UYEHEESE S IXEoRBER A~ 5hi (p<0.05, B8
B (r) OMEIX 0.18~0.25) LEELTWS,

L BT DEHP BERREORE L LTHEENNE 5 »OFMAHET
bhdeEZLND,

b.iERILE

EEREY L TRPRB®WEZ AV, DEHP REZ L4 FLErS00FRE
(FSH, LH., £ ¥ B, ¥&2 2T vy, SHBG. E2 &) L oOBEEIZSN
THRREHAEBBESE I TWS,

Jénsson & (2005) DW/ETIL, AV =—FT D 18~21 B Bt 234 £ & %f
212, RY¥ MEHP B LOD RiFEOH (£F D 63%) & 6.22 nmol/mmol Cr
YLD (18%) ZHEBL7=4, miFH FSH, LH, SHBG, 7R hRT 1,
E2, 1 € BEBELOMICIZELN2E#ET 17 ((2) @ a. ITHET
& OEMRE ) .

—7% ., Meeker & (2009a) 1%, KXEOFREHEREZRZ LA v 7NV DEH A —
FF—425 Bl HWT, ZFILVEBAFAEORHY 6 @ (MEHP, 3 IX,
IVA#&te) OARy FRPBE L DFERPEFALE - SORE (FSH, LH, 1
tEY B, A MATuY, SHBG, E2, 7uZ 7 Fr) L OBERLA<S MM
B3 £24T o/, & DEHP R OLERME LZRPBEE (ng/mL) OPRE
(95% % A V) X, MEHP TiX 7.89 (122) | B IX Tix 47.0 (784) . fX
B4 VI Tix 32.2 (446) Th oz, BRFET7 NV ZAVEREEFORER. K
d MEHP #E D% 1 U447 (3.18 ng/mL) 22658 3 WAL (20.7 ng/ml) @ E
Rz LT, HFTF R MRT o BE (PRIE 408 ng/dL) KM E2RE (P
BL{E 30.0 pg/mL) bFHFN 3.7% (95%CI:0.5~6.8%) K }6.8% (95%CI :
24~11.2%) OBERBLETRLZEHB/ELTWS,

Mendiola & (2011} . ¥EOHE>OEHFRER TITHLN-RHE (Study for
Future Families) {2 L 7R LD B ~— b FH—425 BiI2>WT, 7F L
AT VEORBEIIPOMEFLE L EOBBRIC SOV TR O E Y
Tol. Z7ENVEBTATFNLREY 11TE (MEHP, R#EHV, VI, X%&8) ©
ZFRy PRPEEL. OEPOMFALTLE (FSH, LH, A ATy, A
& £ B, E2, SHBG) O#E%XHZE L., DEHP R# 0 RPEE (ng/mL)
D P RAE (95% Z 4 NVAHE) 1. MEHP Tid 3.2(33.6) . @4 IX Tit 23.7(271) .
54 VI Tit 12.9 (143) | S84 V Tid 32.3 (350) Th-o71-, BEEIEHT
FRAVWTRRETFZHET S &, MEHP, {#% VI, IX R DEHP (MEHP,
fositss VI, IX, VOAEH) ORTEBEIZITIERT V Fed g7 v o 2 (FAD
L FELBOMEBNRSH Y, MEHP, f#% VI, IX © 25~75% % A L OEMIC
¥ L. FAL i3 5~8%ig4 L7, 7. SHBG I MEHP 0 RPBELFERED

MPWHET o P S v F ol A=HRTF AR AT u BES SHBG BE X 100 Tk L72B1E : FAL
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R H D MEHP @ 25~75% % 4 AOEMITXt LT SHBG i3 10%EM L7,
IDRERENS BFEHOHLBMIZDEHP RBIC Lo THEHMTF A NATF D=
— =R TFNIIETIEIILERNRBENT-,

QLMD ERRICHT IHER
a.FEABE. FEMHE

FBEBE L LT DEHP R MEHP ol #E%* H\, DEHP 8+ FENE
ERVFEHREL OBMRIZONWT, BEFH L AEBLZEBEL-HENSREEINT
W3, FERIRESRSE Tiim$ o DEHP XiX MEHP BENGRBELIIEWI &
iZE-3%, DEHP ORBLFENBEL OMIZEER -7 LT28ENH S

{Cobellis et al. 2003, Reddy et al. 2006, Kim SH et al. 2011) 23, ZTh b d
FERLEWIC, FEFERTIRIMBELVOPEBENBENE:DOBRELHD (Luisi
et al. 2006) . £7- . R+ DEHP Kiii0 2 REHIE L LEPE LT TWAMR,
FBANBE & OBhERRER IR TV (Itoh et al. 2009 . Weuve et al. 2010) .

Cobellisis (2003) 1%, £ # V TIZBWTHAERITV. FENBEDLHIGEL

(PHfE36.84SD 6.75%, FiF 22~458%) L EE~ v F I dB#EOLM24
4 (37.8+5.15%, 18~484%) I 2W T, MIEPDDEHPR U'MEHPEE #HBIE L
feo FORRE. MFPDEHPEE (ug/mL) OPRE (MOMEHERECGE) 11
ERBEERN0.57 (0.06~1.23K%Tr0~3.24) ThY., EBEDN0.18 (0~0.44%
T0~1.03) ¢ L THEEICEM - (p=0.0047) ., UL, ILFMEHPHRE

(pg/mLl) OF R (M5 UEEHER HEE) 12, FERNBER0.38 (0.1~0.97
B U0~26.47) THY ., MBHD0.58 (0.34~0.71RT0~1.69) LB LTEHE
ZixH b hoi (p=0.12) ,

Reddy & (2008) X, £ > FIZEBWTESRBHREZITV., FERBEERD S
AEOIME 49 4 (GEFIRE, T 26.24SD4.2 %) &, i~ v F S 7- 3B
ELT, ZOMOBARKBR L2 REFOLME 384 (HEEE] 2744475 &
TR AFRHR BB VWEIRFIRER &tk 214 (FEBBED 27.1+3.48) omF7F v
MTATNLVEOREZRIE L, FO&R, I DEHP BE (ng/mL) O E¥E
8D (X, ¥EEI D 0.50£0.80 RUSRIFEI @ 0.45+0.68 (23 L, EHREIT
2.4422.17 L HEIZEL< (p<0.0001) , M DEHP BE * FENBEEDOEEE &
ORIICIEEQHEBEREE (r=0.44, p<0.0014) BH5hi-,

—7%. Luisi & (2006) DFETE, FEFERD Y FERTIRELHFH L
B AZE 156 A O MmiE+ MEHP B (TH21E 0 pg/mL, ML HEFE 0~0 pg/mL,
#5FA 0~0.57 pg/mL) FRRELZAALYE 204 (FRIE 0.42 pg/mL, P43 &
0~0.51 pg/mL, #5BH 0~1.20 pg/mL) & H~_TIE< (p=0.0034) . F#EEZ, M@
FF DEHP REICBEALTH, TEHESH Y FERUIIEZBE L&t (Y
{E 0.27 pg/mL, #5FH 0.14~0.59 pg/mL) D572 t: (EHIE 0.30 pg/mL,
#uPH 0~0.63 pg/mL) &R THEIEN -7 (p=0.0029) .

Kim SH & (2011) X, EHHHOBEALXEOETHOFERBEECERSE
97 4 (stage III 47 £, stage IV 50 &) | Xt FREE 169 &>\ C, Mg+ o MEHP
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EODEHP BELHEEB L, MEPERE (ng/ml) OFHEESE X, MEHP
TIEREBEE 124+ 1.1 IZX U TERER 17.4+1.5. DEHP Tl EEE 92.5+31.1
WXt L THRER 179.71325 ThH Y, FENBESM ChiEd MEHP XU DEHP
BEREECEVWI EZ2HEL TS (£ p<0.001, p=0.010) ,
FEABEOH D> ZENME DEHP Xit MEHP BESE ., LWHRT—E
HOHLBERBHMESIN TWER, HIMEDCESFIFO MFRE LVASADB O
BOMBHOL~VED HEVWREAERGBRSIE- &V LTHRW,

Itoh & (2009) X, BAANDOFERNRESRE 574 (stages [I~IV) . SFFREH
80 4 (stages 0~1I) IZ DWW T, 7 # VEE= A T AEOR B4 6 f (MEP, MnBP,
MBzP, MEHP., &% VI, IX) ORPTBREL TENBEEL OBGrRAELL
T A, R MEHP B (ug/g Cr) ORIl (Mo rgak) & stage 0 T 4.5-(2.8
~6.2) . stage I T3.4 (2.5~5.3) . stage Il T 3.5 (1.6~4.8) , stage III T
6.2 (3.1~9.4) . stage IV T 4.9 (3.5~6.9) THY, FENEELOBIZFE
7REBEIL e o 7o (p for trend=0.25) , AORPRBBICOVWTHHEERBEEL
ol t#HEL TS,

Bz, Weuve & (2010) 3. 1999~2004 FEIZER SN KEEBERESR
F#I{ZE (National Health and Nutrition Examination Survey : NHANES) iZ
BMLT-20~54 DLt 1,227 8 2R & LI REZIT 7. 2D 5 b,
87T ZDEMNFERNBIE (T%) . 151 Z0XERFEHE (12.3%) 02ZK%:
2Tt BE L. DEHPREMD 7 L7 F = HIEHR OB EH R PIRE (ng/e
Cr) iZ. OFEREEDH 2L, OFEFECH I L, ORBRBLREHET, £
nFEN, MEHP ©t02.5. @2.8. @3.4 pglg Cr, &% IX ©D16.5. @20.0,
@19.7, R#H VI TD11.5. @13.8, B13.5 THY, FTEARESLTFEHEL
DORIZIIFERBEEZA LTV,

b. M AR

DEHP % 0 #Emom PRE IRV REYREEEL LTC.DEHP &L
LZROMBERERE L OBREIZOWTRAANEMESRRE SN TS, DEHP R}
MEHP 0ol i@ E 4 RBIEIE L L-HE T DEHP 28 Lt AR OEES
TEEANTVSAH (Colén et al. 2000) , RPRBMBELZRBIREL LIRE
TIHZoL > PEEIZRVWZENnTWAY (Lomenick et al. 2010)

Colén &5 (2000) 1&, MPREZRBBIEL LT, =AM 2iFLER 6
BA~88 (FH31mnA, PRE0MH) OBREIEE (€7—F =) OKR
414 ¢, 6~108 (FH 708, PRIE461HA) OHBEOLIZ 35 L EXH
¢ LI R 2T o, TORR. EFROMF S DEHP % 25 §] (Fy
440.9 pg/L) . MEHP # 5 %] (F# 106.3 pg/L) bR Li—F ., dBENL
X DEHP # 5 %) (F# 70.3 pg/L) b Lz b o0, MEHP I3 s hizd:
o7, Ef#EOMmMY DEHP BEXHRELVAEICE, DEHP & L BREIL
EEOCEENTREN:,
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. —7%., Lomenick 5 (2010) BAETITo-RIYEBELZEEHREL Li-fE0
WRTIE, PEEEBEHNEREOLIR 28 £ L. FElhis ANBr < v FSE7=3HR
BoLR 28 /1250 T, RP o DEHP X#% (MEHP, &% VI, IX) #a
FRAE LI, ERMBO I VT F = BEEORE (ug/e Cr) ODEHHELSD i1,
MEHP HAEFIRE T 4.79+0.84, AT 5.56+1.07, X VI B EFIEE T 32.2
4.7, # BT 33.16.7, A5 [X BEFBET 47.9:7.1, #FEBE T 52.0+10.9
Tholeh, EFBRLABEORTIALORPTREDBECHEERIIRL.,
DEHP &8 & PR BFEMERIE & OICEE#EZA LN o 77,

c. 5L¥

BiE, KEOHEL 7 VB A7 VRAREYORTEBEOREENRE N T
W3, dbAFaicFET, 2007~2008 FIZHE & M-l GERBE) 233
BEEREPT Y FEEEAEBRHE 221 E0EFIMNBHERTLA L

(Lépez-Carrillo et al. 2010), #HSREMMEER R TETESME (reproductive
characteristics) R EN7M, 72 LVBIATAEOREIIETA LS
D, AAREGFOTF—#i3kl, REHEREGRHORIZEIWE, REHTIX
BRBBAIORERAAVON, 72 B AT AVENRSY o (MEHP, {H
WIX, VI, V&) BEXPAEIN, BREDOLL LD 82%U LML
s Eh, ARSWTORKE, DEHP 0XELARHMO 5L, KMV oL
FEOVY R 7HEMIBEEL, REEFORBHORPEE (ug/egCr) ORIE=S
frdE (#EFH 11.59~57.88, HMBEOPRME 42.02) 20T 3 EE =R (REF
97.68~1,742.92, BB O FH{E 155.88) @ OR(95%CD 1% 1.68 (1.01~2.78)
T o7 (pfortrend=0.047). —77, &% VI ORPEE (ug/gCr) DLE(TEH

(95%CI) IEFIEET 28.11(25.01~31.59) TH v, XBEED 33.37(30.20~
36.77) L HLAFEIZELS (p=0.04), BRI LINIEFETIZIRZVNRY R/ H
L EBENRH o, FOERMORBHCONTIL. RPBEORFAEYIZOWVWT,
MBP., 7&Z LBt/ B3 HAEF7TarL) (MCPP) 3BEEOFE, 74
WEEE ) = F N (MEP) REFIBOFBEFRICE -, £, RY D MEP
EOBMIIABEOY R 78NME FERMAERS - (RIEB=SEcHT25ER
=B O OR(95%CI)=2.20 (1.33~3.63) . p for trend=0.003), ¥ 7-. MBzP,
MCPP DRFBEMMITIY R 7B LHEBEAA N, BIE L 9BEOREHOE
FIZOWTIHBERZBEEIXA N0 T,

DRBEDRBEROEN - REICHTIRE

W BRIERB W T, SREMDIZxT 5 DEHP #5113, RO ER - BEIC
FEPRIFL. BERROEMN, £EFERKOES ., REYWOBKGE, HEBY
@ AGD EfE, EEER. BEIEEE, ARABBEROR), 7A AT
VEART., BTFEARET. FREHEIEREINR TS (11 2. (6) #*
ZH) . b MIBWTY, 880 DEHP 8 (R. miE. BHh%EP o5y
BEE) LIFREAM-CHIBOREBT ITHAEIRD AGD HEY A A& LicEBL-
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FAENEL AT TEY ., FEXSFESIL TS,

a.tHERD AGD, FEY X ERILEY

FEARBEOREIEEPYORRORYT DEHP {H#HRELZ AV, HAERD

AGD L DBEEZRAT-MENRREZINTWVWS, Swan & (2008) & Suzuki b
(2012) %, ERFOFHORT DEHP REHBRE LB FHARD AGD LA D
HER DT EHELTWAS, —F, Huang & (2009) &R TIEEKRFD
MEHP #E & AGD L oBicAoRBEAALRELOD, BRTERP, EXKPR
ELLEERMIETEAhot b HELTNS,

Swanb i, BHORYHOBRHENT- 72V B AT ARBHORE L BT
HERDAGD : ORICAOCHEEARAOGNAZ EEZHMEL TWD, KED2~36H
B#po BIRSSE R RIT, HIRPHIOBREN OB LIERF O 7 I VB ATV
Hox /A7 AREHofE (MEHP, REHVI, IXExE1) OREL BROAGI

(AGDEZHETHRLABE) oMBEERIZ>VWTRBRSITE2iT-72, AGLE
DEHPHH L 3B B RMABEIL AR - 723, MBPE & ORICITFEELRADHEREMN
L, 7B, AGDIZ, BERF L OMICEDCHEM (p=0.001) 2, HETE
FLBOBEE L ORICERZ2ME (AGIN25% # A MER’T5% Z A METH T
73R BIT A2 F2ROBEIX. AGIOEWEENH20.0, 9.5, 5.9%. p=0.02) 2%
HHITWS (Swanetal. 2005) ., D%, SwanbiIHBEZBNML, HRE
H%Z106% IR L-HAERITo. FELOERICLABEEDO -V F 1L
THELEESETAVZAVCEITL, BR0RTDEHPR# 3 (MEHP,
REVIL IX) OBRE (logi) &FEDH (EE12.85A#) DAGDE OMIZH
ERAOHEBERSHIZ LA ER L (F1Fhp=0.017, 0.002, 0.001) ., &K
MWOBED%UZANIPETE%ZAND ERIZHTBAGD (FRE70.2 mm) D
HELILRIT-4.4%, -3.9%, -45% Tholz, IHLIEFELEZFEHRIZLIBFED
R A NPLFRLZAGDE L EIME L DEITESWT, E125% % A /v
@ “Longer” AGDE: (264%) . THr25% % A /L@ “Shorter” AGDE (294) .
FDOHHE O “Intermediate” AGDEE (514) =200 F AV —zol), &G
BORPBEOHERIT-7, £OHE. MEHP, R#EHVI, XORDPREDT
HE (ng/mL) X, £ Nlonger AGDEET2.3, 8.2, 7.3{Z%f L T, Shorter AGD
BFCix6.2, 19.8, 21.3T#H Y, Shorter AGDEED F M Longer AGDE X ¥ #fEH
RPBEREI-7, £/-, MEHPRE LBEEBRRUBETERE2LOMICH,
FNENEERAOBE (p=0.005% Fp=0.048) 3 5 7= (Swan et al. 2008) ,

Huang & (2009) &, A OBBRLFER 644 (BR 334, KR 314) i
SNT, BEOREROCEKRPON#DBRE (MEHP, MBP, MEP) &, HLER
DEE. FEERAGD & OBEZ R, EXKPO MEHP BEIC L > THAER
PEBERN (R 16 40P R{E 32.3ng/mL, BIR 174 O R{E 38.8 ng/mL)

38 ([a¥iE/D2XBER
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CIERER (KR 1540PRE 15.3 ng/mL. B 16 £ DPFRIE 9.5 ng/ml)
O LEBITHITTHELEEZAS, KRTIIEERMIE L AGD (AGI-W) RUH
EMEL™ AGD (AGI'L) (IR BERSERERLIETHEIZE,L- =, L
L. BIRTIT AGI-W RUAGI-L & &1 MEHP #E L A8 RBEEE R T,
B, EAPO MBPIZ2WTHEIRIZC MEHP & RBORBERALATWS,
DEHP O RF R L BRD AGD Lt OMICAOCHEBENH-T- LT 5 Swan b
(2008) L FIBROFERVPAROFETHLHREIN TV S, Suzuki ik, BAAD
BRBFHER LIIBZHR L LZRELIT o7, BRORBREEL L THE
9~40 B (F#¥ 29+8SD 9 B) KB LZAFRy MRF® DEHP X# 3 &
(MEHP. X% VI.IX) 28 7 VB AT VERED TBOBELZHIE L,
BFEFERD AGD, $EH. R & OBEEIZSDVWTHANE, ERREFALEZAV
TRERFE2HEL-RELERHEL-MEHP DR DB (25% % 1 LE 2.92
ng/mL, $9fE 4.68 ng/mL, 75% % A /L{E 8.03 ng/mlL) DOREMEEL. BRD
AGI Lt DR HEERAOHBERH -7 (p=0.011), 723, MEHP BEOCNLSMLT
SBERMEST. ZSELBICL Y HAEB RO AGI 25N SRR T Lz
EZA B2 MoimBENLE 4 DOoNGHEBORMICERESHRINTVS
(p<0.05), Z“DFERIcL D, HAERIDO DEHP 81X BEM0EMELICREY S
ZTWAZERTHRENT, B, E2 EADH B/ V7R ITARAZBIT
ZEBRENREL, RBRAFLRITAEERL 7D, A V7 TR ODRPBE
HEIE LD, AGD & OE#EIZZ2d> o7 (Suzuki et al. 2012, $K 2012) .
UE®D X 5z, i8R+ DEHP & & A D AGD L OBEIZET 2B
EEELPRL, BT ULL—BHOIERELRGELATHRWVWE, BAD =20
ERER T DEHP B2 L - T AGD BEHT I L 2T TIHERBLN,
BHEROERL LVESHELRH S,
i, kM, BER, BEm, BEO DEHP RORHHIEEL2RBHEEL L
T, DEHP B HEROFEY A XL OBEEZFARLHENBE IR TV S,
Zhang b (2009) {3, PEREEDLETFEH 201 B2 HFEROKEICL - T
SR 88 AH & X HBRE 113 4B 2 BT, 2k — PEFIXBIFE£1T - 72,
BHREHLERL-hiE, BHEL, BERPO7 VB AT LVEE (TFXLVEY .
%, (DEP) ., DBP, DEHP, MBP, MEHP) OBEH*HEL., 7 ¥ LV Ex
ATNVEREORBLEGFEL OBEER N, EEER & HBELE OBICX,
IR, FEP D Body Mass Index (BMI) 32, MHEEIE (Kessner index) .
EH I AL FOER, HSEFENMMICEEZR R o7, T NLVET
AT NVEIL T0% L EOEEREI P ERTER VA TR &7, £4FEE
> DEHP BEIJEFEFH L ABBHETHEEZER AN 227, LH L, MEHP
BEOPRIE (25~75% % 1 VEOHHE) 1%, &L I B 1.4 mg/L (1.2
~2.1mg/L) . {EFER 2.9 mg/L (1.8~3.5 mg/L) . B#Mm TidxBE 1.1 me/L

39 BMI =& E (kg)/&F & (m)?
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(0.9~1.7 mg/L) . (& ER 2.5 mg/L (1.6~3.4 mg/L) . FRE TITXREE 2.9 mg/g
(1.8~4.4 mglg) . EAFER 55 me/g (3.4~9.3mglg) THY, WThOELR
BHIB W THEBAER THEBEL VFEICE -2 (W TR p=0.000) , 238,
B & OB I Tik DBP BEGLEKEEH TERICE -7, iz, HERD
HFEREEYA XL OROACT v AAEY L5 & BH LT O DERP BEIXS
RLEHFERACHERD Y, BELECKESD MEHP BERAERVEERE L
BELRACHEBERb T, FEMET VAT 4 v ZEREFNMC L BBITORBE.
MEHP D4 &REPBEOE 1 WA (RE) o+ 58 4 MO8 ORME (&
IREEW, TR ZHES) BOEAED OR (95%CI) 12, BHmP TiX 2.05 (1.17
~3.70) . BR{EP TIE 3.23 (1.31~5.94) TH Y, DBP [Z oW TIEBEH ML+ Tt
3.53 (1.54~6.15) . BR{EDP TIX 4.68 (2.14~6.85) Thot,

Wolff & (2008) (. HEEEIC =2 — I —ZIZREL TV S 404 £ D%
RiEaF— MIBWT, BROJEREL UCHES SHICERLZRFDO T £
NEEE 2T VREOARE 10 (MEHP, DEHP @t V., IV, IX 2 &) D
EZHZEL., HRBBAEAVFHEROFEY A XL OBEIZOWTHRE L, A#H
PEIM DI, 7HNVEETE ) T AT ARSTFE (250 Da<) X#EH4 (High-MWP)
DEF (ZHigh-MWP, DEHP {{#i% 4 % &ir 6 #8) . TDEHP (MEHP.
KV, IV, IXDAE) . 7240 EBEE/ 2 AT VRS FE (<250 Da) KR#iy
(Low-MWP) @45 (ZLow-MWP, 4%&) I3 28T biThbhiz, TORKRE,
AfE, 7R, RP Cr BES THE®R. ZLow-MWP ORPBEIL, FRIE
A ZHigh-MWP L0 5 &L  HEROEB R VCIHEHMMOMIZAEERIECHEE
MdHot-, DEHP Bt o RDPIBE TIX. MEHP CHEMMICAERECHERS
NH BN, FRUSMIFERIIR o7 GEEEMEIIZ >V T (3. (2) @b.
2R ) .

Suzuki & (2010) 3. PAOB#HLFEIR 149 iz T, BRORYD 7
VBT AT AREY o MEHP., R IV, IX 281 ORE L ITRHE
EOSERDOKE, HF, EE L OEBEICOWTHAE LS, WTFhbEERE
BIIAbhiehotz, 728, Suzuki Hid, EEPIE Cr#ENREL L TWAH
BEERHAZENDL, 9V LTI SONT Cr FLEHEHEZEEL, WTh
DFMIETHHE L DEHP REHBEICEER 2V I L EZREELTWAS,

Philippat 5 (2012) %, 75 A COBROHNERERITE T D EH X R
RICBWTET 287/ (EFI 724, R 2164) IZ2WT, HIR6~30 D7
AN AT KRB 117 (MEHP, DEHP X84 V. VI, IX 2&%) ORP
BELHEROKE, &, BHEOBELZR LA, BERXALN P
oo 7R¥. AMERBEHT L ORBEICET 2RI 0T,

PEDX>5icFE+Fo DEHP #E L FHAEROEEHEY A A LOMIZIXIET
BER RBWEZh TV,

B#Hl0 DEHP &% L ROBEBECHERALE Y EOBRFRIZONTHHREIT
bhTnsg,
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Main & (2006) 1X, 1997 23& 2001 FiZfTbhiFr~—2 - 745 K
DIFEEREMME a2k — FABRBMULZEF 1304 (GEH 62 4., #EB684)
oW, B3 (HE#® 1~3 »8) F0 6 BED 7 Z LB T X 7 VBB
(MEHP 2&¢r) MEL 3LARBREOMPHFRLE LV EOBEDCERERDE
BIZET 5 a8 — FERXNBHELTo~, B35 MEHP #E (hRE 11
pg/L, #GH 1.5~1,410 pg/L) &L 3A@WEOMFFLE L BESCEZEEDCS
B LEBEIIRP T2, BB, TOMOREHIZ >N TIL, MEP B U MBP 184
Romb SHBG BE (ZHFh r=0.323, p=0.002 B U r=0.272, p=0.01) &.
MMP . MEP X O'MBP 3B LH & 7 X b 2T 1 > Dk (r=0.21~0.323, p=0.002
~0.004) &, MINP /% LH (r=0.243, p=0.019) ¢ FhENEDHEERH Y,
MBP 13ERET A P AT u v CADHBR D72, ThODRRE»MS, FolE
ERIRIZE PTHFAT 4 v b HEORE L BTV 2D T I LBET T
NMADRERZREIC L ARBLZIT2TVAREEN TR S,

—Z%. Lin b (2011) %, AEBICBVWCRELALR 15548 (BR814. &R
T44) BRHBIZ, 7EINVBZATAREMY 7 (MMP. MEP, MBP, MBzP.
MEHP, @ VI, IX) OBHOTIES 3 WORDBE LSRR LT
YOREZREL TVW5, DEHP BB L T, ERMBIC L ABEEIFS
& BHORPO Cr #E L7 ZDEHP (MEHP, fA#% VI. IX D&5) BEE
EEROBHEDLFOHMT A PRTF o REUEBET A NAT oL BE20MkIzE
OHE RZ LN, LAL, BRIZOWTIIEENS S hom b BELTWE, 72
B. RT MEHP REOPRER T 95% % 1 AEiX 19.1 pg/gCr (11.7 ng/mL)
B TR 100 pg/gCr (34.6 ng/mL) TH o 1=,

b. IR R URE

FEIRPORPRBHBREZRBEHREL LT.DEHP £ X TIREIMN & ORI
DWTRHRAREHEIITOR TS, Adibi & (2009) & Wolff & (2008) I134E
RMIBIOER *BEERH =L HELTWHWAN, Zh &I, Meeker &
(2009b) [XEE & OB, Whyatt b (2009) 1EIRHABIOEHE L OBEM H
SV EHELTVWS, BHFLPORBYBRELEEEEL LTHAWVW Latini &
(2003b) LILIRMFOEHF L OBELZHE LTS, X5z, Toft b (2012)
ITEIRMEORPREY EREL OBELREL TS,

Adibi & (2009) X, KEICEBWT, EFICER LU 283 £ 0@z
B— bREZIT o7, HEOFEY 12.2 BENICEER LR O DEHP K5k
BE LIRIRHARIIC DWW T, Cr RUEDOMORE L TE T 2 L R MEHP BEMHM
5% % A VE (8.2 ng/mL) O&{EiL 25% % A VE (1.1 ng/mL) D&Mz~
TH¥H 230 (95%CI: 1.4~3.3 R) HIREHBEANEI -7, £/, MEHP Bt
Rt VI ORPEE OB OIS LT, FE0EOF v <M (OR

(95%CD : 1.3 (L.0~1.6) R 1.5 (1.1~1.9)) |, 41 BUEOHEDF » X1
M (OR (95%CD : 2.0 (1.1~3.5) R 2.2 (1.3~4.0)) . BEOF v IHD

(OR (95%CI) : 0.5 (0.3~0.9) %1% 0.4 (0.2~0.9)) A& bni-,
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F 7. Meeker & (2009b) DA F L azRBiT 5 HAE R — MPEFRRBHZ
Tk, FROTKEFORER, 37T BRMTORLERER (304) IWHE
RE(304) & hEd 3 L HES SHICER L =R+ DEHP {\#4# 4 7& (MEHP,
KRB V. VI | IX) ORMEHRE GEXIZI LT F=URHER) BRI
L OOFE TR -7, MEHP 2B L Cik, WHERRCRERORMT
BRPRE (pg/g Cr) REREFN 33 RU4AT THY, BEHOPTREZEILE
R ok ik OR=3.2 (95%CI : 0.9~11.3) THIERNILLEABNEERT
<7,

Wolff & (2008) DXEICHBITAFE TR, EIRE 3 IR L 2K+ MEHP
BE (hR{E 6.0 pg/L. #HE LOD HRii~526 pg/L, p<0.05) RTZ
DEHP-MWP &2 (f#54E 0.27 ymol/L. %0 0.005~20 pmol/L. p<0.20)
IR EEIER A EREERA LN TWD (HAROEFEY A XL ORBRIC
WTHE3. (2) @ a. 28H) .

Whyatt & (2009) OBERZ I, kB==x—F— 7 TELT 7 I IRX
T RFI=bHBE3314%50E s Li-ak— MEFA TR, ZERFORER., &
EEBCERINERPOLERTE L/ MEHP & (# ¥ 4.8 ng/mL,
95%CT:4.1~5.7 ng/mL) 1 ¥ EAr oI > & ARIRIIMAS 1.1 BEME L (956%
Cl:0.2~1.8 B, p=0.01) . EEEOOAAIXHRTA (LOD, 25% % A /L1HE,
5% % A NAE, 95%F A VAl ¢ 1.2, 1.8, 12.8, 58.2ng/mL) Kk, ¥ 5.0
A4EHE L7 (95%CI: 2.1~8.0 H, p=0.001) ,

k. EEMTo DEHP RUMEHP B EZBRBHEEL LEMELREENT
W5, Latini & (2003b) @A % U 7 OWEIZR VT, FiTENHERHLOY
FAD 77.4% (65/85 1K) 75 DEHP (£3#) 1.194SD 1.15 pg/mL. 95%CI :
0.93~1.44) X}* MEHP (0.52+0.61 pg/mL. 95%CI : 0.39~0.66) »3f&H S 41,
MEHP 2B Sh7=HERBEIFREE LI VERBBAE» > (FHBEH
38.16+2.34 %} 39.35%+1.35. p=0.033) , B P AT 4 v 7 ERAWOER. BHL
iz MEHP B8 Sh 7wz & L EREIM & OBICEDHEED H - 7= (OR=1.50,
95%CI : 1.01~2.21) ,

PEo X5 iz ERME SO DEHP £E8E L IR 0K X ITBY 5 EFH
BERRICR—EBEBR LTV,

¥, IBBROFREESLEOBEZRHRLBESINL TS, Adibi 5
(2010) O RI=HRBROT 7V I RKkEALEERSR (&5 544) L LR
FlzBW., GE#BORPOEE DEHP X#t% (MEHP, {#i# VI, ZDEHP
(MEHP, {#i#h V, VI, IXDEE) ) BEXEWTY, BRO PPARy, &
BERILAZZSABBEFRY HCG ® mRNA LAREL (BIFEE -0.16~
-0.28, p=0.03) . L% VI XIZZDEHP 0% 1 BTN T 5% 4. 55D
WHTEIRRIBL LN, EELIRKRIBORAE LRBREEICIEESE X T
ATBEMZ R LTWAS, ZoHEHIzHE T 5 MEHP, A#4 VI, ZDEHP 0%
e RPEEL. FNFN 5.5 ng/mL, 16.5 ng/mL. 279.8 nmol/L. T -7z,
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TRE & OBEIZ W TR HEINTWS, Toft 5 (2012) X, T
T — 7 DNOTORIREFHEFTOIy P 20B L Lirak— MM LEL.
128 B IZOWT REHEL UTHIRAI®O ARy FRPRHHM 6 fE (MEHP,
Ky IX, VI 25) 2H0EL, RKELOB#EIZOWTHAE L, BEFEED
REEXZRPHGCRETHELL, TORR. RRAEMA NS 10 BHIZERL
7R+ MEHP BELEEAALN, HLERHEL-RPBE (ng/ml) OFEHE
(H8PH) 13, FirERE 48 44T 23.4 (LOD KRi#5~84.0) TH Y., £ RHERE 0L D
16.2 (LOD #{#i~64.0) LD FEIZENI 27 (p=0.01) , FE#H<° BMI £ % HEk
L72RP MEHP IREDH 1 =¥ (KBERE, LOD RHE~9.9) ZXHT5H3
=l (BRER, 22.0~64.0) OFWED OR i* 2.9 (95%CI: 1.1~7.6) T
Hol-, FIHROHOKE (RPHCG 0HEHL7-324) DY 2735L.
OR 12 40.7 (95%CI : 4.5~369.5) Th-o7=, Fi=. BEXRABRO—AXRASH D
REMBEIIR-TmEBE LTINS,

C.HRITENRE

FEHOWRITHRZEL OBFEIZSWT, XEBRUVEEOREIHRE ST
L5 EEPOFHRCTFEL~D DEHP RE L F L OMBEITHREL OBEL T
L TWaHE S 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 b (2010) X, XEBED 3~6BHOBR 4L RUVULE 714 ¢ F0OHEAE
& E LEREICBWT, BROGRPORY DEHP (ABHBERM L . B8~
DEMERABZECE S BROBOFL LVWEVCOR2TETLOMOFAERB
HEREL, BROFHLR LOZBTEKAF AR L-ERRIITORBE, B
RiTWT, BHRORPORHD VI, K IX. RWRZDEHP (MEHP. i
¥ VI, IXOEE) (logw) OHEMEBEOFL LWVED (ERKE) ORXRaTE
TLOMIZABEREE A LN, BIR 74 20BRERBIT35RBHORFE
E (ng/mL) OFRR{E (Mordb) 1. K VIR 9.0 (4.7~17.9) | {F
¥ IX A 9.8 (5.2~17.3) . MEHP #3 2.9 (1.4~6.2) Th -7z, iz, DBP
WL ORIRZBEES & S,

Whyatt 5 (2012) 1%, kB=z—3—7HitEL7 7V AFXEE A2y
7 ROEIRE IMOBHR.AF 3194 2 RICHIM & 2 F5— FAEZITV,.DEHP
ftty 4 8 (MEHP, X4 V. VI, IX) & MBzP, 7¥AEBEE/ A4V TFN

(MiBP) . MBP ORBBEL, HELEZFE LR 3RO & EOBRMEHART
BBTBIC DWW TOBEBEZRE L, BAEINZSS YV -G REERE 11

(Bayley Scales of Infant Development : BSID-II) D¥#ZiEIEE (Mental
Development Index : MDI) R UL IEBY{EZRZEFEIE (Physical Development
Index : PDI) #AWTHRE=NTZ, FOFER, DBP K#%» (MiBP, MBP) @
RPBEIZEAL T, PDI X = 70EEEE (motor delay) . ZIRIZEIT 5 MDI
A7 OFBERBL VR EINZIEN, BHEFCEEREERL Y, KRB
WTEBRELIDLFEHREBHOEERAZ LN, DEHP REHREIZE L TiXED
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IO REERAL NP, 28, DEHP R#W 4 BORPIBRE (ng/mL) O
(Y (95%CI) RUEEIZ. MEHP 28 5.1 (4.3~6.0), LOD &{#~613.
AHH IX 2 23.0(20.1~26.3) BT} 1.1~1,750, {554 VI 7% 19.2 (16.8~22.0)
ETR0.7~1,320. {854 V 25 40.2 (35.6~45.4) KT 3.0~1,840 Th -7,

Yolton & (2011) . KEA A BV T, BF 350 ez LIz, BHEO
TR 16 ARV 26 BORTOZ7INVBI AT NVEEBOREL 5 BHOFE LD
Neonatal Intensive Care Unit Network Neurobehavioral Scale (NINNS) & A
a7ic L ANBITHOREELERAN, FOHR. TR 26 BORPREIZBNT
O HEEMNFED b, DBP £#% (MiBP. MBP) BEIXI—HOEETITHOE
s M L BEICENH - /-, DEHP %% (MEHP, R#% V. VI, IX)
WWBLTH., BRIZBOVWTOR, FERFORYE (H5 - T#LbED) HEL
BELREOHBEARLE., —0rix, MEHP ORPEE (ng/mL) XMLy
4.2, 95%CI : 3.7~4.9 Th -1,

Engel 513, kE==2—3— 2 HTCFELRETENR L TIHIAE 2R — MFE

(The Mount Sinai Children’s Environmental Health Study) (23T, B
OEFREEORTO 7 Z VEET AT AR OBORBRE L 7 X H ORMTEIRE~
DEBIHOVWT—HOREZIT-o TV, 5 BBOFERITEBIT 2B EWM~T
WETIE, ERIZBWTZ7ZAEE /AT VAR TR (250 Da<) #®

(High Molecular Weight : HMW) D45 (DEHP {X#i% 4 7 : MEHP. {3
BV, VI, IX #&tr 5 EOEE) OEE LR E Orientation (FRER) ET
Alertness (HEEN) A7 LOBEIEERACHEBRA LN, £z, BRI
7 ANVBIATFAEORE LR L L LICERBESM LTS LWV I EREA
b BRLERTRRSFARI =R L, BB RFOFHORP MEHP
BE (ng/mL) OPRIE (WAEEE) £6.1 (2.7~14.5) TH o7 (Engelet al.
2009), F7z. TOH 4~ BRI TeF &L OTEN L RITHEEL A 72 RE T,
7 X VBT R T VIR(ES F & (<250 Da) X34 (Low Molecular Weight: LMW)
4 FEOEE (SLMW) HNEBNOIRRIESLHEBME & W o RBETERLETREDIE
TFTLEELTWAZ R Eh”™ (Engel et al. 2010), 52, T~9RKFICE
EASEIZ B9 B HAEE (the Social Responsiveness Scale) #1T - 72 f&E TiX. ZLMW
BRUMEP BRHLHEOKREERT F—F AR 2T LHEERBERA LN, 2B,
FTRREIZLI->TIHBEEDCLE N0 (HEEEHE) b H - 7= (Miodovnik et
al. 2011),

KimY & (2011) ix, BEORTF 460 2N RIC, HIRE=HOBHORPIR
ErEiEe Li-HAefio 7 2 B 27 VEREY (KR8 IX, VI, MBP) ~
DOREL A% 6AIZBIT S BSID-II @ MDI & PDI & OBEEZFHB72H, B
MEak— bREERITo72. EXBEATFE2AE L ZERRBSITIC L 28T OFKER.
HRBWTIHEEZEERA LN ho izt L, BIRIZHBVWTIE MDI &
BHROFIRPORPORES VI RORBH IXBE L ORICHEERADHEERL
b, & 512 PDI & R3H#H VI RUMRH IX.MBP Lt FELZBOHEBELE R L,
723, BH o DEHP R#tORFEE (ng/mL) OFRE (WoigEE) X, X
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#IX Tid 101 (4.3~21.4), REH VI TIX 7.9 (8.8~17.1) Th-oi=,

(7, FELORFPZ A T VRKRED & & OMRITEFE ORI
EINTWS, Cho b (2010) 1%, BEO/NEAE 621 4 (EH4EEH 9.0£8D0.7
B.ZDHIHLEI3024) xR L LEH#EFRCBWY T, BROMERK (IQ)
BEOEOMOAEEF 2 HE L -ERKESITIC L 0, FELOED DEHP REY
BRE (loge) ERIIHTAIQ AT EOMITACHBERABN-Z L 28BEL
TW5, XA 57 DEHP (U#41X. MEHP. {X#% VI. MEHP & {X#i%
VI DE#HTH D, ERHEDBE (n/L) OBMEHME (PR{E) . MEHP
21.3 (24.7) . X84 VI 2% 18.0 (20.6) THh-oT=,

Kim BN & (2009) i, #E® 8~11 ORERE 261 4 #xRiZ, DEHP
K#% (MEHP RUVMHEY VI) & DBP X#i# (MBP) @RT#E L ADHD &
BEREICET 52 a7 (ADHD JKEXREBMT 3 & 2 78N & ORI OBEELF
ROEEHIRE LT, ERBAFEHABT 2L, REORYF DEHP A #iimE
ELHEMOEAIZL D ADHD EHEHICET AR a7 oMICEB R EOHBEN L
bh7- (Kim et al. 2009), 7=72L, #EIh TW3RPRBDREITSKAIC
BHTEL ., FXENREY VI O Rigit 23.4 pg/dL=234 pg/Ling/mL] T, #iiz
Tw~7- Cho 6 (2010) OWE L-BEAFED 10FLL L, KiImY & (2011) @
BEANEBORERROPRMED 30 FITF,

UEo L Hic, WETERE~D DEHP 8B ORI, ML T 2L,
W O DORjEE IF— MIEOEE2L G L FREENRTWVWAER, FOERBEIC
SWTIERHETH B,

GOFRKBRILEVIZHT IRE

RO R$Hs2RERIEL LT, DEHP&E L OFORRBILEY (FuF
¥ (Ty) . T3, ERBHREFALEY (TSH) ) & OBBEICSOWTHERTORAT
W35,

Meeker Hi%, FEEDOEWVWTKEOREEZ SR LB 478 £I2H>W T, A
Ry MRPOWERHIE L7 MEHP BE ({7 8.28 ng/mL. PR{HE 7.95
ng/mL) ZPIEL TESMICHT. T OBERE Ty id# T BE L OBFRE R
7o, MECBICHEBRNZBRIZALONRN>TLOD, FARESMUTTT h—¢
MY B 1AL e B LT, Taid 0.11 ng/dL (95%CI:-0.18~-0.03) DA %,
T30 0.05 ng/mL (95%CI: -0.10~0.01) O¥ A %KL=, MEHP ¢ T{OEE
RABOHMBREITBREFEZRAB LB LER I (Meeker et al. 2007) .

F D%, Meeker i3 NHANES (2007~2008 £E) 23115 20 L EORRA
B 1,346 ARV 12~19 BV B X 329 £ DR EMEDT—F A\, 7F 1L
B AT NVEOREERRBFAALE VOBRICSWTHEETNFEEZTo7, 74
NEET AT NVENRHY 7HE (MEHP, 8 V. VI, IX #5%) ORPEE,
BRBAALE L OMFFRE, EELRXELTHK (BMI, MFFaF=V%) o0
TERBRDITEIT o7z, FORE RATIX. RP DEHP 3 (Z © 5 5 MEHP
RPBEE (ng/g Cr) IXPRME 2.29, 95% ¥ 1 /LfE 21.3, & LOD AR#E~890)
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X, BTy, BEETy. BT RCFus/us) rLoficEERAOHEREDS,. TSH
EORICHEBRECHBERALN . BT L ORICRLHBNV—B LZEERAD
. DEHP OR{LARBYMBREOISMULE D OB ERORRARIIERZHE
RIFERREL 2R L (KR8 IX 125\ T, pfor trend<0.0001) ., ZHIZHL
T. 12~19m O R+ DEHP K##% (Z0>H MEHP RFBE (pg/g Cr) 134
Yy 2.38, FRIE 2.00) (X, B Tz L OMIFEREOHERALR, Th
SOWHRIE., VINBIRTAVEOEBERRIBRFILVE OB EEETLIEL
7 INETOREL2ERET AL LTS (Meeker and Ferguson2011)

Boas 5 (2010) i, To<v—27 D 4~9BOFEL 8454 (BR 5034, &
R3424) O 12BED 7 ZABRT 2TV KEY (MEHP, A& IX. VI, V&
i) ORDPBET—F %AV, RIRBR#EE. IGF-1 RUKRE (F&E¥A X0
m) & OEERZSWTHEBOAEZTo72, FRIBEEOCREEL L ThiEP 0k
Ty, FEBE Ty, 8T, EEET:; RONTSH BHAWVWHNT, Cr HEEZ ORF BB
EEINGOMPFRAEBELEOBHEIZSWTIE, ZEEBRERRBST T,
BLTRR-BFRBALNT, 8 Ty RUERE T4iZ oW Tk, BRIZEBWT,
Rt IX (Podfl 52 pglg Cr, #BF 4.9~1,818 pgl/g Cr) ¢ EEDMHEENRA LN
= (FRFh p=0.019, 0.027), £/, BT 2T, KEDO MEP LFER
AR H -7 (p=0.026) A3, FERE T iz >W Tk, mEoWFhofEthe bE
BEARBEER Mo, TSHIZ2WTE, TR D MEHP (F21{E 6.7pg/g Cr. &0
F 0.0~186 pglg Cr) ¢ FEBEREOHB EH -7 (p=0.038), Zofi, DEHP
Kt iz, BROIGF. Bx&btl-Hkt4 X0 AERADHEBNA
HEhTnW3 (IGF . &Y 4 X200 Tik3. (2) ®@%H),

—75, Huang & (2007) iX. EREMEOCT7 Z VBT AT AVEERE & FRESR
NEVEOBREZFHELTWS, IEFHMOBREBALNE 76 2 L LT,
2Ry VRPOTINEBET AT NREY 5 8 (MBP., MBzP, MEP, MEHP,
MMP) & miEFEFRRENAE (TSH, Ts. Tsi 8 Ty OBEEZRELK
R, MBP ORPBEIIMFEP Ty, HHE Te RELAEZAOHBERH - 223,
MEHP ORFEE (PHRIE 60.8 ug/g Cr, #EEH 12.2~1251.0 pglg Cr) V9
NOBERBFRAVECBELELBEENA LGNS,

Uko XSz, DEHP £8 F FRBURA T EOMTEE L OB OADHEIL,
EREFIIRETHSA N, —# (Huanget al. 2007) ZBER<EROEFEHEOS
WIRE (R, BRAL D) T—EMOLIERNRBLNTNS,

OREEABRUBRBICOT IER

RHRHMEREREL LTHY., DEHP oRE & BMISHERHEE:L L
JER A R Y IERE, BERR & OBERUVHEY A X2 oW THRMNMTOR
TwW3,

Stahlhut & (2007) &, NHANES ¢ 1999~2002 DA B 1,451 £ D
F—2 &AWV, 6 BEO 7 VR AT VREY (MEHP, {t#t4 VI, X &
) ORPBELERARCA VR SEREOBRIZOVTHEEBIAELIT- -,
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A VAR AAEFEORE L LT, Homeostatic model assessment (HOMA) 4033
Awbehi, 2FEEITEiT2 DEHP R 4 EBORPEBE (ug/g Cr) DEH
fE+SE (‘PRME) iX. MEHP 4 11£1.3 (3.8), iy IX % 65.8£7.9 (19.6).
K3 VI 23 38.724.5 (13.2) Thot, ZHO0ERBRETARENICEVBH
TEY, BEEA VR VEREOZRAENICI LT, EiH. AH., EHE, Cr
R EAEREF A L-ER. DEHP A#% Tix. %4 VI. A3 IX
ODERPRENERLIAFECECHBBERD o734 2 ) iERtk L OB O#
IAEETIERM-o7, DEHP {EHLISHCIX, MEP, MBzP 238EF, 1R
VEFHEWTRE LEBRECHBERLE,

Hatch & (2008) iZ. 1999~2002 £ NHANES OF —# 2L, 6~80 0D
KEDOE K 4,369 LITHBIT A7 X ABT AT KN ¢ # (MEHP, 34 VI,
IX #&%) ORPBEL BMI (kg/m2) RUBEE (cm) OBEFEIZ SV THER
AEZITo. AREZER - HNTEIN2DOIT TN — (BLFHFH 6~
11 5%, 12~19 5%, 20~H9 Bk, 60~80 &%) W HiT7 LT, F#h., Cr. AT,
SBRFERHAL, —BIEEBERELFES, WELR2VICL2XRAT#RAE L-ER
BAWRIToNT, TOER. BELHEELTAERGBEFRIL 20~59 R0 B (895
A) ICBWTRER &SR, KB VI, IX, MEP, MBP, MBzP ®OR PR EREMNL
BMI L& R UREBHEM & ORICEENR A BN, MBzP LA & 3V nb AR
TRAahof, ZOAT7IY—IZBIT SR MEHP #EE (ug/gCr) D& T+
SD iX 4.0£2.9 pglegCr Th-oT-, THEIZEWTIL, BEH D 12~19 DO KR (682
£) TBWT, MEP BELR L X iz BMI ROEERFEREIZHENLTEY,
72, 20~59 DKM (7614) IZBWTH., BETIZIRWV S O ORI A
Aohi, —F, MEHP & BMI oficit, 12~19mD4«® (JR+ MEHP #E
(ng/gCr) =£{£13 3.8+8D 2.9, AEH O W A{L = & © BMI=25.4, 23.8,23.4,
22.9, p for trend=0.02) R 20~59 B0« (RF MEHP BE (ng/gCr) =4.0
*2.9, AREONSL T L o BMI=29.9, 29.9, 27.9. 27.6. p for trend =0.02)
RWTACHEBERALNR, 2B.6~11 mOF £ b (R MEHP #E (ug/gCr)
=5.41+2.8) KBTI, HICEERALZ LN TITd, 60~80FDOHT Y
— TR LI LITAOHEBERZ L,

Teitelbaum & (2012) 23, DEHP X 4 EEZ S OO 7 ¥ VBT AT /L
KEORPREL BMI RUEBASOBEEZHE <572, ¥E=a—3—7 T
EDEAR=Z IJRUBT 7V AFRD 6~8 BOTF X L83 387 & A RICHIM
Zadr— MAEEITo7. REROVN—FEZOFEY A X LB L-FE, B
BEOFELIZBWT, MEP B Low-MWP (MEP. MiBP, MBP &%) OR
PREMN ERT5 L BMI RUBEBEASERICEM L3, DEHP K#EHiz >\
XX RBEERALN o T,

— %, Boas b (2010) {I, T ~v—27 D 4~9FDOF L L 84540 12 FEIED

40 HOMA= [fasting insulin (uU/mL) X fasting glucose (mmol/L)] /22.5
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7 Z N AT AREY (MEHP, f#i IX, VI. V 2 81) ORPEBET—
Z &, PRIBEEE, IGF RURE (F&EY A X)) & OBz >WTH
WA 21T o - CrHERORFTREHDRE L 0ZEEREEBLSITICL S &,
mig® IGF #ED 5 & IGF-1 ¢ ER® DEHP &% (MEHP, X#% IX. VI,
V 0o&{K#EY,. RUIALOAE : SDEHP) tAOHEBERH -7~ (p=0.001~
0.023) iE5>, DINP OB bABH L L ADEENR -, T/, FiET A XICH
LTik, & SD 227 (HSDS) 4XH R OEMIZEET 2 58 A HSDSchildhood
(1.5 B L S EFERO HSDS %) L oRICEAERALR, BLAbE#E
#FrizBW\WT, MEHP, f#i% IX, VI, VRO EDEHP ORPIRE L ORBIZHE
RAOHENH Y., BEHOENFTIE, BRICAMY VI, V XIRIDEHP &,
IRz VI RO ZDEHP L oRICEERADHEEBNRH 7 (p=0.003~
0.050), 723. MEHP ORFEE (ngfg Cr) OHFRE (BME, FHEH) 35
IR 6.8 (6.9, 0.0~210), !B 6.7 (7.2, 0.0~186) THh-7-, Boas 5,
HMR A= X LETHATHI OO0, KR TCHALNZRPOTZ ZNBT AT
NS & FRBOREBEDCHKRECBEENS, 7ANVBTATNLVRBIZL ST
FELORBFTIERBLRESTREMESTREIRS LHE LTS (BRBFLVE
vEDOBEIZ3. (2) OFBR).

Hong & (2009) ix., BEHHEIETRA 960 A EHRIT, 7FNVBT AT
N 3T (KB VI, IX, MBP) 28k~ RbEHE SBORTREL A
Z ) M E OBEIC W THEBREY T, R#Y IX ORPRED
90% % A4 VE (59.5 ng/mL) Z|WEAIC LT EIZHIT 3¢, EEBLEEIISR
TEt (102.3 mg/dL) OFBVIEREEE (935 mg/dL) LB LTHBECE -
(p=0.018), 72, ZHREFOFERE, RKH#H VI, IX, MBP IWvWFh b=
CTAFE K (MDA) ORPBEZRBEL LEBEX PLRLOMICEEREBE
Bdhotz, BB, R MDA BE & EHERFLFEMFES HOMA 2504 R Y VB
AEEEL ORMICEERECHEMANRA LN,

Svensson b (2011) (3. AF T aOpEALM 221 £ E2ERIZ, RPICBIT3
DEHP A3l 4 A S 7 A VB AF VAR OBEORE L IRERD
D& L AERBEOHFEDBEFICOWTHERIHRE LT, FORE. K
RFZHBTHE, FETIHRVLOORH VI & IX LERRK L OEOCHEEN
Hbhi,

PEDXHic, EENTWAIEEBMI & DEHP &% & of0BE#EDF R
WE—EBHRRL, EEBLELFETHILEOFENH S,

@7 LAX—EEBICHT HER
IR E B ERALEOTILAX—EREAATAF A O DEHP O
BEEAREINTWVS,

HEROEIMED LBEMORHEREZELS &, BEFAOCHROFEERBETHR LB
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Bornehag & (2004) 1%, AV x—F BT 5 adk— FMREFMRBRHFRICE
WT, TUAF—EROH D 3~8BDOFEL (GEFIEE) 198 4 Lt BaE 202 4
FEV, FELDEENOGBERUAENAVAFANPDO 7 IV AT VIE 6 f&

(DEHP # &) ORELORMELZHE L, FOKE, DEHP D" X & X |
RBEICOWTI, EFMEMBEOPRBEIZEEEI 2o, LirL, FEH
HEEMOBHICL KR (WE (asthma) . B, EE%E) BT+ L.
DEHP i1t & OMICBER A b, NTRAF A MRRE (mg/g Dust) O%%{[
EH (95%CD 1, e (106 4&) TiX 0.996 (0.807~1.156) Th b . R
BHD 0.741 (0.643~0.855) ICH~_TEM->7= (p=0.022) , /-, DEHP BpF
DE 1 MU THEUSMABEORED OR IZHABRBEFES A LN (8
4 53L#¥ D OR=2.93 (95%CI :1.36~6.34. p=0.009) , FETIThh-EBRRE
DRABETIE. FELDEZEN PVCEMOBE . TNLUANDEM Iz 5 EF] (case
status) OV X7 B L. OR X 1.56 (95%CI:1.05~2.41) Thot-, ZDfF
L, ENRETEERHEEINIHWENT, DEHP FI3/NROT LAF—SER
LRI AL EFTLHELTNE,

Kolarik & (2008) iX. AH ) FIZBWT, 8% 12 »RIC7 LAF—ER

(WG, Bk, RER) Do 2~TEOFESL 102 4 (EHFE) LEROER
MofeFEb 82 & (HRE) 2MBLELT. FELOEZEMLLEMLAENATR
FAMPDZ7 ZNEBATAVRBE (DEHP 28 6 ) L OBELZREL:,
TORR, "UVAL A PO DEHP BEDRMIZEFIBE (1.24 mg/g Dust) 75%f
% (0.86 mg/g Dust) LV @EM»oi (p=0.035) , F/~. & 1 U rEElotT
55 4 MM BEDRER] (case status) R TUWFIBD OR (95%CI) %, #hFh 2.9

(1.1~7.5) R 3.7 (1.4~99) THvH, HERLGEELA LN (p for
trend=0.058 % T 0.023) . Kolarik 5%, T o DERNL, TAHF YV TOAE
BIOFEBICBWTAT AL R > DEHP BEE LB & ORIZEERTE X
nNa&LTN3,

F 72, Jaakkola & Knight (2008) B8R Ai7=2AF7F 1) ATk, DEHP ®
BBP 2F[BFI L T2 L BAMEN TS PVCROKM R Y2 BHNREDIEL
L., ZNODOFEIEELVFELORBRTLAF—DY R 7 BEMNT 52 LR
ENTWS (BEDHRET /N, BEOR=1.55. 95%CI: 1.18~2.05, %IH£F% 4
B, 7 L ¥—:0R=1.32, 95%CI : 1.09~1.60, X RF\E 3 H) ,

Hsu & (2012) ik, EBIZEL 3~9BOFED 101 B 2RI, "TRFX
PO DEHP 2847 # VB R T AVE L) 5BOBEYTIZEALD
R#tp 78 (MEHP, RE VI, X 25l) ORPBEL., MNEOKBE., 7
LA¥—HEREUREBLOBRBIZOPVWTHRELE, "TAF X P DEHP
BELT7T UAXF—EREOMIZIIBEESA LN EN o723, R MEHP BED
10 pg/g Cr DMK T BT LAF—HERR D OR 1X 1.47(95%CI:1.09~1.99)
Thote, FKIZ. ENHE~ORED, HFICHERBERICHLTRERY R
EFThoft#MEL TS,
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®F Dt

Roth & (1988) 2 X3, DEHP #&% PVC F=a—7 AW ALFEI A
FARERAL-REOCHER SABHHEFRELHUEMEELREL. 2H 14
HAEE B TRT L DEFRERSH S5, DEHP ORAZFERIX 1~4,200 pg/
BrlHEE SN, RPIC DEHP AR & iz Z &, BT LR OffEfED 5 DEHP
REHERLEZ NS EEGIZIDEHP 2F S 6 0FEETH 3 Wtttz B
LTW3,

F7-. PVCEEZAVWERIRICL 2L E~OHFBEEIRES LTV D, PVC
FRAWEIELAYOBIE AT AIZIIFEAIL LT DEHP B8 Ehd Il L2
BLLT, F4Vo/ AR CREZECAmIe ) —BREBEIN-ILEDOET S
SEO%AEE aR— PEERTOREZ, TOFKRE, Bt S - PVC EE %
A= 30 4 Tl 50%IZ 4 HiL7-ds, 2001 £ PVC 28 RVWEE~VEX
%D 46 A4 TiT 13%IET LTWE (p=0.0004) . BEFESHTICL 5 & PVC EL
TOERAICE BEH 5 >#D OR 11 5.6 (95%CI:1.253~25.32) Th -7, 728,
JBH 5 - TSR E XIZABRINE & HEEL TWe, FEOIIMRBANC
ZLEODEHP SABHREEINTWVWA Z SIiIZ b LTV 5 (von Rettberg et al.
2009) .

(3) T4tk

in vitro BT A2MA L LT, ot#ior MNERBREZZHW-HRERER
BT, 104 molL @ MEHP #ETOEE TH A —F 3 B0 A TEHRE D
N (p<0.05) WD LI, EFERFIOHIBOT R b— APBEMLIZZ EBRHBE
Eh T3 (Lambrot et al. 2009) ,

7. FAMBBICAVONLAZRINOEER 15 RELFTHREAOKERE OB
{55 DEHP R U MEHP R ZhFi 10 ng/mL K~ 114 ng/mL KT 2.0 ng/mL
FiE~263 ng/mL BHENT-, BRBIZENEN S FPRFET AT L X3mENR
46 BiENS XY EIRE (E DEHP 10 ng/mL ##~982 ng/mL, MEHP 47.0
~1,840 ng/mL) THRHEESREZIZ L6, BREILOBRBIIMBEREYHX L
£ XN~ (Takatori et al. 2012),

(4) BEREITBTI2RPRBHREN, L O DEHP ERERER

R DEHP #MEE»RBEEL LT, FEEEELrOBELZRELL
ERRMERSEITONRTWS, £/, IV. 2. KE#TH I, Rbicshitsh
% DEHP AB#MBE»HL— FERE~OBRAEXDBEBEIN TS BREASPHEE
FHEOHMITIV. 2. (1) 228), 220, ToHRCL2ERCTRENHERS
NTWVWATY FRA VP TH-T, £ MIBWTHHBRH—B LEERERZLNRT
W3 AGD E# (Swan et al. 2008, Suzuki et al. 2012, Huang et al. 2009) , #
ANE L DE (Pan et al. 2006, Meeker et al. 2009a, Jonsson et al. 2005,
Mendiola et al. 2011) T+ AEEZ &L LT, RPNRBHEREEN L DEHP O
EREOREZIT- T,

88



HEIC Yo TIHRPRBESE LCMEHPIZERL, IV, 2. (2) IBITE—
REMBOHE & FAkiC, BEX (1] (David 2000, Koch et al. 2003a) iZ Fug
ELTINFETIZHREZINTWAIE (Koch et al. 2003a, 2004, 2005, Anderson et
al. 2011) L THW, MWd/MWm & LT 1.404 XUt Harper 5 (1977) @ CE

(Bt : 23 me/kg KEH/BH) Z AV (Koch et al. 2003a. Kohn et al. 2000),

2B, EERBECRRPREYEEL CrHEHEL LTHRELTWA LD E, £
STRVHLOD 2B RhHoTel®d, TNEFNOBEICH T THELZI T, B
B Cr IEZTTo TWAHEANK [1] 220 EEHEAL, Cr EZIT- TR
WEAIE. R[] Z2MILA—BEREBRVGEEZ AWt IV ERE LE, 2238,
hEHAEERAINE, ZOEEZBREICAVW:, ZT0HS. —AREL LTI, B
1.5L, & 1.2L S{RE LA (£ 2003), RE L LTk, KEDOKR AL 74.7 ke,
R A B 88.3kg (FH, CDC2008) RUHAA - 2B ANEHIC 55.5 kg (FAL 10
~4 FERFBRE. ZREHEE, EEFBHE 2005) 2RV,

HBFORPRBDBE L HAEIRD AGD EfFEIZ-2\\Tik Swan (2008). Suzuki
5 (2012), Huang & (2009) OREZHRE L, 2D 35 Swan (2008) BT}
Suzuki & (2012) Tix. BHEHORH MEHP #E L HAEEIRDO AGD EHICEE R
HERALNRTWS,

KEOHRETIX.RPT MEHP BED 25% F A D T5% Z A VDO ERIZHT 3
AGD DHEEEEILEILT-4.4% T, FOEMIBETERZOALN-FERUBRERD
SR oBELZE-oT, AGD DEIIZL Y B 25% % 1 /L ® Longer AGD &, ¥
i Intermediate AGD &. T{r 25% % A /L@ Shorter AGD BT =B EDFE
BORT® MEHP BEOPRE (ng/mL) ZZnEh, 2.3, 29 KU 6.2 ThoTz

(Swan et al. 2005, Swan 2008), Zh b DfEH & DEHP #BEE (ng/ke £#/A)
ZRETHE, FNFN0.7~2.2, 0.9~2.7T RN 1.9~58 LHEIh 3,

AAOHETIE. BRORS MEHP BEOHME BRFLEIRD AGD EfEicH
ELEERA LN, B MEHP BE (ng/mL) %, 25% % A ET 2.92, $R{E
T 468 RUPT5%F A VAT 8.03 Th-o7= (Suzuki et al. 2012) , Ti b DfEM
5 DEHP #EERE (ue/ke AE/R) #RETH L. ThEFh 1.2~3.7, 1.9~59 &
*3.3~10 &2 o7z,

—F5. BEOBRETIZ. HAERD AGD L HHORD MEHP BE ICBE TR S
Nhraokd, ZOBROBROBEORSD MEHP BE (ng/mL) 11 10% % 1 HE
T 11.8, PRI T 24.6 R 90% ¥ A VAT 68.6 Th -7 (Huang et al. 2009),
b OfEs S DEHP BRE (pg/ke EH/A) 2RET5 & 49~15, 10~31 &
R29~87 ¢z o,

2TV, 2. (1) o= [1] (David 2000, Koch et al. 2003a) T
UE (pg/l) X1 ARE (L) MWq
Fue X@&H (kg) MWy

Intake (pg/kg &E/H) =
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BB, ABETIE, ¥AH0 MEHP #E L ZIRO AGD ICADHBERAZLRT
VW3 (Huang et al. 2009)

BABEOR PR EMERALE OB 2V TiL. Pan & (2006) . Meeker
5 (2009a). Joénsson & (2005) . Mendiola & (2011) OBEZ%H L L,

FEICBITABERBOWRE TIX, RERIINER L L RPO MEHP BER
B < (SR{TEE) 565.7 %f 5.7 pug/gCr) . MFHERET R P AT o VBENEN -7 (8.4
% 9.7 ng/dL) {(Pan et al. 2008) , ZOORS MEHP B 5 DEHP R E

(pgkg HRHE/R) 2R E T2 LBEREH TIL 2560~761, BETIH25~7.7 L
25,

F, RKEOZSORERETLHFAL T OTABOH LN T Y, REHEH
2 LEBHIZBWTRYP MEHP BED 25%FANVNDE 15%FAND ERIZHL
T, P TANRTa RN E2 BEICERLENR 3.7% R 6.8% D RREnk
(Meeker et al. 2009a), ZORORT MEHP B E 26 DEHP #8RE (ng/ke K&/
B) »RET3L 25%FAVE(3.18 ng/mL) T 1.0~3.2 BT} T5%FA /{8 (20.7
ng/mL) T 6.8~21 £ 727z,

b 2 —DoDXKEOHRE T, ﬁﬁ}&ﬁcﬁm% X — FF—izB T, MEHP R
BED 25~75%F A VOB LTl FAL IZ 8% D, SHBG 1T 10% D
myELeonTiy, ZOBORSD MEHP #E (ng/mL) 1% 5% % A VET 0.85,
HRET 3.2 RN95%F A NVETS33.6 ThH-o7- (Mendiolaetal. 2011) . Zhbd
OfEd> - DEHP #BHE (pg/kg KE/B) 2RETH L EFREFN 0.3~0.8, 1.1~3.2
B 11~33 LHExNT,

—FH . AT x—F 0 18~21 OB OFE TIX, B+ MEHP #5723 LOD (15
ng/mL)} RO & 6.22 nmol/mmol Cr EL_EDFE D ] THEFR/VE A FEIZH L R E
BiIZA -7z (Jonsson et al. 2005) . Z DR MEHP 7 6.22 nmol/mmol
Cr 75 153 ug/g Cr ¥ %43, DEHPEREZRE TS L 6.8~21 ng/kg KE/A
Lot

PEORERREERII-5IZTRT,

8 FEOBERMIT nmol/mmol Cr THEH, BERELEESRIBWTATFEL (MEHP/Cr
(=113.1)) ##72.46 & LT ug/g Cr BALIZRE Lix,
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V. e MIHTI2RBEDOHETE

TENBYZATNVEOE MIHTAREROHEIDL, BEEEKOD AT L
B EP O L, T/ 2 AT NAEREORBDORPEE» O OB REHES
DZODTFTa—FR—RICHANWLER TS,

1. BEEENISORE

—ikiz. REDI—RERICBITSE/% DEHP £28ETH 0., EFtERR (F
ziE, . A, BE) CHBVVOEFRALNDS (SCENIHR 2008). B&D
DEHP {58134 Mg iE 0I1E 2, BHOMI, HEF., Ef. fERCEBOBRICLAE
LIBEHEENTNWS, 52, BMNA7% DEHP &BRIIENER, NVRY
Zb, HEEMLGEVCERLETH S,

(1) 2R
DR\ - ESNZER

1999 FElz2FEO TR (6 #i4) O—REBENFEEILTEY, 2T
ATKREFIZ DEHP A &h, 3 0.023 pg/m3, FRAE 0.025 pg/m3 (HEEH
0.008~0.031pg/m3) ThHotz, BB, FPEICE T IEBREHIFATHS (&R
B 2000),

Fie, BAZEKICETAIEREO 2000 FEEDORE T, FERLF 7 4 AL
DRZ 2 F, BTFXIIEERERECOFADEI N, EH (2000 7~98) &
TAEH] (20004 12 A~20014F 3 B) 2% 17HiA, B 34 HEIZBWTHE X
hiz, DEHP 32 ToORIEICHIWTREEN, BE (ug/m?) OFRME (FEEH)
i, E#TiX 0.068 (0.0318~0.547), £HITix 0.0339 (0.0153~0.112) THh
o7 (D 2002), X512 2001 4 8~9 Aiz£Bo0 95 #H# iz >W Tl
FAETIT. FFOFRADZEE NSO DEHP OmH&&R L 0.040~0.51 pg/m3 T
otz (REA 2002),

@ENER

ERNZEZR D DEHP BEIZ. ERO7FAF v 78ENLRAICERTLZ L
WXV BEOWIEREREH D Z LRI Eh TW5, (ATSDR 2002),

HEHERO 2000 FEOFECIX, EH (2000 F 7~9 B) XiFLH (2000 £
12 A~2001 £ 3 B) 2. % (HEH22~21 F) RBA7 4 ALAR Y (FH#
13~14 F) OENZEKZ 24 BHEER - fIE L7z, DEHP 312 TOHRIE THRHE
&3, DEHP BE (ng/msd) OPRE (FH) X, EEICOVWTIEH T 0.495

(0.0755~2.87). &HIT 0.158 (0.0149~0.592), F 7 4 A NIZHOWTITRE
#T 0.401 (0.0108~0.829), A H#T 0.257 (0.326~1.28) TH -7, DEHP
BETVTRLLAMICHREMEAFEICE -, £, BBV THE, §fg
THELEZFAOERIZER, ERAEKOSFRERIC DEHP BESE -,
FRELUISE2 P TAE LE-RBRIZIE,. BRTEEEVENRDLATY
% (FHES 2002), RIBHORETEOBORE T, FH (2000 £ 4~5 A)
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1z 6 R, EKH) (2000 F 11~12 B) 21 #EOFEEOLERE 3 AR
FE L7, DEHP O HE#EE (ng/ms3) 13F3H 0.32 £8SD0.60, PR{E 0.11 (£
F<0.001~3.13) T¥h 7= (Otake et al. 2004), F7-. 2E® 95 ##iz>\T
2001 F 8~9 AIZiTONILAETIR.EFOER. EEDZEX ) 5 DEHP 45 0.023
~3.4 pg/m3 OFEE TR Ehiz (RES 2002). 2006 FF 10 H~2007F 1 A0
RTICB T A3AE T, ERLER (n=40) 2O FRME~FKRME T 0.147~1.66
pg/m3 @ DEHP 3@ S T % (&85 2008), BT/ 2009 £ (FH
) OBBEERO—BREE 24 FORE TR, BERVEM B ENDENER L
8 BB L7, DEHP ORHBE (ug/m?) TFREH 0.16, HXHEIZ 1.05
ThHY, FHHDOEHED 95% % 1 VEIX 0.6 ThoT-, 728, DEHP Dix &
A EBRFIRMERER 7 ANV F—ICHEINZLBEIRLTVWS (WH 2010),

BiEOF—F CIIEMEBETEZAI LR, SR ELEMLSNT
3. ERZESRO DEHP #E 3. 2000~2001 BT A3 RAERE LB AEORER
BRI EEITA AR,

(2) #REK
# IV-1|{Z DEHP oKEXKET=ZV » FHER(BEAKEES 2011) 27577,
L£ED 1,957 HFOFEKEEKPFENSR L I, EETRE L7 0.010mg/L 218
ZTeREIT A BEORT, KEKEEEBEE (0.1mg/L) ZBX b0 2h
o, BAKTH-TYH 1,535 OFAEXNLRP, ERTRESZRIL 2 HET, BHE
BEEXTE>TWS, ZOZ&2b, RPEOEESKABEL TWEKEKF
DEHP B E Ik 0.010mg/L R & EZ 6N D,

FIV-1 FR21EE (2000 FFR) KE#E KESHR BEWE (ng/L)
) E%s
~0.010 | ~0.020 | ~0.030 | ~0.040 | 0.041~
LS E LY 1,535 | 1,533 1 0 1 0
ik 450 449 0 0 1 0
& LA 159 159 0 0 0 0
1 T 7Kk 767 766 0 0 0 0
O 159 158 1 0 0 0
#Akr | 2& 1,957 | 1,953 4 0 0 0
ik 458 458 0 0 0 0
& LB 142 141 1 0 0 0
S 945 942 3 0 0 0
0l 405 405 0 0 0 0
* faTkARKE

(BFKEHE Q0D OREFZEZMI L THERD)
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(3) WNHRHLR b+
BRECBTAINTVATZ NOFEORAEE LT, UTO L RBERL D,
Kim 5 (2010) IZX32@ETIX. EEAEERBRRICER L X728
RNV —ZEF LV ) BEARARIINAD R R PR L, BLES
B, SA3VWTHEINZ 63 yum LTFOF R RO DEHP %4347 L7, 2008 &
10 A~2009 £ 1 AOBERCRBIEROEES FLLEE3 BHOF A9 R
75> 5 X DEHP 2% 0.49~1.60 pg/mgDust OFEH THRHE IR TW5, X HIZHE
B (2010) 12X 285 TIE, 2009 FEEICRBRRFETERABTO—FEE 24
HEIZOWTRER T, 1BSONAVAF R Frbiii &7z DEHP #E
(ng/mgDust) (XY 1.4, P R{E 0.86 (#FH 0.13~5.3) TH - 7= (#E 2010),
F oMz 21 WFEONT A FZ R Fivs DEHP (pg/mgDust) 23 1.6, PRE
0.81 (i 0.14~8.4) B &, #¥ T DEHP @ 0.20~6.0%IZH 7= 5 MEHP
MR ENTWS (FE 2010), £/, €86 (2008) (T X 2HBEHO—REE
(n=41) OFE TiL DEHP 28 0.22~10.2 pg/mgDust D#FEETHRE SN TV 5,

(4) &Y
Q& &cH» 5O DEHP iR

HHDH 50 DEHP OHERICE LT, ZICNIEHA, fEARL, K
AERIZOWTORENRE STV,

S (2001) 1X, B, FIBR, KT, RER. BEBRAO/NEE T, 2000
211 B~2001 4 2 RIZEA LZHRES 171 REIZOWT, 3 oIk
534 LT DEHP 28 6 EOTEAO—FSHEToTWND, FORBRER
IV-2 21,

DEHP 7tBME WBRE TREENOER Y P &R (ND~1,050 pglkg) .
7YV =X 7 A R&H (240~1,070 pgrkg) °/3F — (1,020~2,830 pg'kg) . HED
i (ND~1,750 pgkg) Thotz, 2B, VIV FRERH, ZI—XFF A R&AIC
SWTH PVCROBEREICL D EZEBEIN TS (UME 2001), £7-. DEHP
ZEETAHAPVCHERBMEIFER IR TV 200045 HicflE sz~ —
7—F1#E (—RY7%~ Y DEHP 40 pe/ke REFHY (4,250 pprke) BRH) %
%, BREEFNTNIZO>WTDEHP BEZ#HE 50k (LEMITRERICH » TITR
R ROMREHOEEREE) Ok MNZBITS, —&Y% V) © DEHP EREIC#
BvaL, BK14.6 ng/kg 5E (L P FBERLR. 1,570 pg/kg ) LH#HEEX
ni,

ZIERFBICREAOERER L LT B) Bt ¥ —CEBEEN
7=, 2001 &£ 8~9 A DHEHFE /N FEIETHA LA VA ¥ M, BAE. B
INTEHICHORAERREZRIVZICRT, A VAF L FERERVTTZ7 I —X KT
A DRI ERBERFBTOFECHE > THELRAEZT o2 b 0, I 7 138G
FTROFECHES> TIEILBTHARLAELOZ2EBREE L L.DEHP 25 998

(ZENBLATNSERVT P VBY-2- = FAAF VL) 2—FSF LT
BoA VAZY MMM BIX, 15/16 1 5 DEHP 238 H i, & K 140 pglke.
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BHEINELODOEST 70 pgikeg THh-o7-, (BEE 2001),

¥ WEAORSEICELTE LB L, S (2001) X, Iy GARE
) b, MAEPFREL LT 31~279 pg/kg O#ET DEHP 2R L, faE
RIS T ABORELEVWAHRRICBIT2—BY Y ORRABRERUVHFAIROE
WEE B1kg, 7P L742—F v FINZI1T9 AR 8.6ke) o34 DEHP
BB % 0.66~7.48 pg/kg KE/BEORBLEEL TS (¥ 2001), PHES

(2005) {JEREA TR I NI BELY 13.5% & LT, ARI AL POBRRRESL
37.7pglkg LBELTWS (74 —T7Tv7INIZERL)., —F. BIEE (2001)
WL DAREALREOGHNLEK 86 pg/kg R S h iz,

MIROBERLRIZOWTiX, 2 (2001) O#E TiX. Fido 2000 FE 5 B ic gl
WEINT-RIE (4,250 pgrkg ) 28 < &, DEHP OFXHRHBEL 1,840 pg/
kg, —RY D OBEBECIERERD 14.6 pekg BFEEHEEShTWS (BIV-2H
RB), BIFEAE (2001) ITXB3ETIIEK 140 pglkg DRETH - 7=,

—7%. B9 O DEHP (oW Tk, A TRAFTFiIZEBWT 86 7 uink
) 222 pglkg BB ENT-8E (Zhuetal 2006, III.1. (2) @ BR) L
BB, BEOF—FIRFEAERHORMhoN, BEIIROKRESSZL
7RIS » S OB 24 REIC DEHP i ERehotz (v bA7HEIZ 05
pe'kg) EDWERH D (BB 2007), Fi, RKEHHTHB MEHP 2250\ Ti
1999 FFIZEMENT-BAAN N A DOBALTHE P RIE 27.9 pne/L(FEH 4.4~129
ue/L) 238 (DEHP RBE) EhTW3 (BED 2007), i, BIEREIC
B ALz e 8E#%IC DEHP 8 MEHP ~BRACIK S S 0 5 Fraett
BRI TED (EURAR2008). BED (2007) OHE CHRRBILEREOR
TMOGEIIARTER, BILFTLTo DEHP ko EN-LRETD L.
BEERETIIRINVZ>L0ME (89 ugks) LVEIoT,

% IV-2 TWEEER SO DEHP # i SREE (2000 £ 11 B~2001 £ 9 A)

A8 N3 IE R | B i fany ol B TERE |
(R0 (nglkg) (pglke)
ok (20) [ 5 2 8 ND~41 4.0, 17.9 |4
TA 0 3 ND 4.0 2001
Bl 1 6 ND~27 4.0, 17.9
FT N a— ok 0 3 ND 17.9
MIEEQT) | A7 — 3 3 1,020~2,830 | 186.5
< —H) 0 3 ND 186.5
Z7v hA7TVLw R 0 3 ND 186.5
W 7 8 ND~1,750 53.3
AEoREH |y Fr o7 3 3 140~455 17.9
FLrwi v 3 3 155~641 179.5
v IR —R 3 3 124~282 179.5
LERG | F—X 3 3 334~574 28.5
3L 3 3 63~100 24.6
FAAZ U —h 3 3 165~392 49.3
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HrmO |[EXFob 3 3 102~678 28.5
Fzab—} 3 3 77~207 28.5
AT vV EF 3 3 tr~146 28.5
AVRE M 3 6 ND~12 21.2
(1D A2 | 5 5 22~304 16.8
AR --ER | bV —E—D 8 8 31~202 21.2
JRLEh(16) | i F, HEFEE 8 8 11~749 16.8*,21.2
W3 | ARERSE, coxy s - |22 23 ND~453 16.8
754, FLTE
mEE&|VvIALEAERY 12 14 ND~1,050 17.9, 18.5
(20) TZY—ZX T4 R 3 3 240~1,070 179.5
H v TH 2 3 ND~421 28.5
N E—7| L 21 23 ND~4,250%* | 17.9, 37.4
— F@3D 7Y —X KT A B 3 3 105~1,840 179.5
LREBLS 5 5 118~446 28.5
BIng | BIny (5b, 741 |6 6 28~279 12.7
(6) —T T IAT 1)
A VvRARE|VIEALIIL—=F 4 R]|15 16 ND~140 25 RIEA
Y bR | % BERF. A RF 2001
(16) YEIF—RAv, BT
Eh, o T—R,
Iy TREEFE (R
PEV R ELICTRE)
B AGe) | (ZV—XFF A8 |13 16 ND~ 140 25
FATICHEV I ARER)
Bz | (ARES) 3 4 ND~89 25
(4)

ND : R, tr: REHTRMEL L, EETRMERRE REFE)

2 SHEE TR L ORHTRESR 2D,
22 RED S,

3*2000 F 5 A MG INLMRBORBRE, RICHRBEZ S DX 1,570 pe/ke.

QREMRE

2001 FiceEFRIC L 2 WP AR UVEENOREICRIT S5 DEHP D ERER
EREBEINL TS,

EE£FBEFEREIIBVT, FHBRE, BHR, XIRFOEH 3 HEticisid 5 2001
E£D 7~9 AFOEROEFE—BRIORIIER 63 RICOWTHEMSF DR 3 &
Bz L » DEHP 280 11 BREOFMEAIN—F o ani, 1 &% 1 #iFL
LT, MEEERUY o4 — M2 D-DEHP % BV, GC/MS Iz ToFEnk, &
BEOBRETREIZZENFN 6.2, 11.5 R 15.6 pgkg TH Y, 62/63 Bk
b 6~675 pg kg OFFE T DEHP Bl (FRTRERBD 4 BELZEL) &
Niz. £, FadEo DEHP €% 3HBORXRE TRED 50% & HE
LT, 1 AS7=0 DA 1 BH60 DEHP EHEBRES. WXV 116,
171 TR 194 pg, BRI 160 pg EHEEL TS (Tsumura et al. 2003, FME
2002),
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FIFHICRBEE OEEICL Y, £F 9 #ig%E 3 #HHIZ2>\ T, 2001 £ 8~9
AizBiTd, RENOEEE 3 BMOBEREOHRAMEELEFOREN B
BARESRSHEF—ITBWTEREEINZ, 1 BAOREL 1 #{iEL L, & 81
BRIEIZOWT.DEHP 280 OME (7 I VB ATV SBROT Y 8Y-2-
TFNAFN) E GCMS IZE D —FSWLIEHERER IV-3 TRT (RS
2001), DEHP D TR 25 pg/kg THY . 2 81 BRED I L 68 BREN LB
& REHRE DR IL 330 pg/kg, BRI AEICI T 2 LEIRIBIBEIL 66 pg/ke
Tho7o (BRESE 2001),

ARFIZOVWTIE, BEEFBHRERRICBVT, KRN T2000E8 8 (1
FRAE) XL 20004 11 A~2001 %2 8 (Z7—AXFZ7—FK) IZBALK 19
BEZOWTHER T T3, DEHP # SHe@o s (YTt 12/
W, 77— AP7—-FTii 6 @R #—FSIWL-RERL2FzIV4 IR (&K
5 2001, £+ 2001), DEHP 134 45~517 pg/keg OFETHREZh, 18
Y7 OF|IWEIL 20~233 pg, EH 82 ug Th-oe (4 2001), 77— b
7= FTIIRK 401 pgkg B I N FES0kg O & FTRI—ASZY 1.36 pg/ke
FEIZRE L (A 2001), £, ARHORESEOEEEEL LT B) H
ARG Z—BEELEZ, 2000 FE8~9 HORRMRDO 77— b7 —F
JERVA P THALEAE (v —d—ty b, LD, EE%) 45 &
DRABHBREZRIVAITTT, ABELGIZ 45 RED 39 ML LBRE (BH TR 25
pekeg) Eh, —BOPLORRBHBEIX 170 ng/ke, BHEINZ L DODEST
77 nglkg Th-7= (BRIB\E 2001),

FIV-3 RENOREEDO DEHP B (2001 £8~9 B, ueg/ke)

Hh R il | R LES il B FE ME | disha | 8

MR | PR L | e L | SCRIK | adE | G | M | i) | 3B L | Tl
1HE 48 48 29 43 44 110 47 33 280
2HE 33 330 35 180 49 120 28 41 ND
3R A 27 59 36 55 100 75 67 48 53
MR | AR | METi2 | SR | ahBhe | Xmh | EET | ALh2 | #ET2 | BRM
1 RH 30 43 34 54 49 28 120 45 47
2AHE 42 100 190 56 82 40 49 ND 140
3HAE 30 83 35 38 46 81| . 72 30 100
#R THIM | EMER | AT | A | @AW | BiT2 | #liis | B3 | e 2
1R H 57 ND 160 ND ND 36 ND ND 83
2H8H 36 31 71 29 57 36 ND ND 83
3A8H 55 ND 73 35 ND 59 ND 26 ND

ND : T, R TRIE : 25 pgrkg

(MOE& 2001)




#£IV-4 THIRFH. sB%0) DEHP B HEHE (2000 4 8 A ~2001 £2 A)

Ka¥g IR B | gl | Hmt%E BHTHME | Ha
(B ) (ng/kg) {ug/kg)
# 2(10) (BHOAFY) 10 10 45~517 14.9 B
2001
Zr—A M| A= H—E 1 3 ND~39 18.0 S
7— K(9) 2001
44 0 3 ND 37.0
ER Y 3 3 96~401 37.0
A (45) T77r—ArT7—F 4 5 ND~100 25 RIEE
FARA 77 —AFRT7—F |2 5 ND~54 25 2001
Z7IV—VARTFY |9 10 ND~170 25
AF—FVARTV 5 28~170 25
TLIE 4 5 ND~160 25
DB 5 29~130 25
T — h R 10 10 28~130 25
ND : R

RB . EABECHKRFY )5 DEHP ARHB EN =0 FUFECEA SN PVC
RFEMNSEERO DEHP RESICBITLAEZ EBERFER TCH-72I th b,
2000 4 ¢ A= DEHP 2 A[#3%| &+ 5% PVC HEHKOEH~OFEHBENEA I
TW3 (BEAE 2000), “hizHks, 2002 € 8 AlCEMFEEBICESEHKRER
NEEXN, M5, BEVFHAEREZSETHIRS~EMTIBRARVERAQEIT.
DEHP #E#$tE Lz PVC OoFERAZFRAIE LTEIET S Z EBAAT S h, 2003
FELVHETFINTWS (BEAF@BE 2002a), Lz > THEHEEITORLP O DEHP
AT FROFBEB R (2000~2001 ) XVEHLTWDH EFRINSGHE, HE
HIEEEITUREORRB RO DEHP ERAEL —FNFA Ty FRZTARHE
OWEITRGB SR,

(5) £Oftt
OERRE

PVC 8o ERBEOHEBFIZ, FBH L LTHVW LN /- DEHP A —HEH T
Er M3 (Rubin and Schiffer 1976 %), 2 BH42B2 52 AHE%
e kE O 64 ORESFHLERIZEBIT A DEHP 0RPREHEOFER R (Calafat
et al. 2004a) 7>, NTP i3 0 AE R 643 130~6,000 pg/kg 48/H © DEHP
BEFZ T LEEL TS (NTP 2006), 7235, 2000 FELARIOEHF T 555,
PVC BEBEE AW BRV AT AR AIREFROFER L REEROBELHRSE
AhTW3 (Roth et al. 1988, von Rettberg et al. 2009) .

HEAEIZEWTYH, BRNFEBRRSICKEWT, DEHP 278BH ¢ LTEETS
PVCHDERMAEZXRIZ. ERTHICHE S DEHP 2B EOFMEARESTHLN.
BE~OHBHNZBICIRLEARE (BRESZIBWNT, BAD TDI THS 40~
140 pg/kg FE/R B2 5 8) HEHSh (B 2002), BEEFBEIXZOFK
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REE Z., 2002 FICERBRE~FHREEZITO L & b, HBOBESHENE
WEEBZLNABER (FAR, LR, Zhb B8 5415 23R, BILR)
~DYUEEFAROBEERFRIZOWTEEBRIE L., EFERMNEEE RS
mOBEZEDS L IBMLTVD (EEFBHE 2002, d), 2B, 25 LEE
FEREFZHAVWEERITAOCELAE, B LAEEROERLEEET D OHE T
by, ~RIZEERTICEVWERRBRLEA I 2 252 ¢08Z2VW D (BEE
FEAE 2002d), FARELEEFEIMTHEHEEROHEICIIED RV L LT 5,

QmEIDORE
LRI ELRREREDO— 2. DEHP 288758 b H 220 Mouthing
(LHROBLAEVITE) RECLIZBORERERINL TS (EU RAR
2008, NTP 2006), EU iZfLWRORBFHMIcBWT, RE TV AEZEEL.
Z DREREIZ 200 pg/kg FE/ARFORBELEIV B TT S (CSTEE 1989, EU
RAR 2008),

HZERETIL2010F 2 A0EE - REAFEFBZSAMTESHRSRE - FHRE
IS BT, B D2 Mouthing 12 X 295120 DEHP #EREER
REINTHWA, E7ARBABEICLIVEEBIN, BROILSERB LS5,
BbhbeRFEE, zotoFGoE Y O % Mouthing +5EMEL, TTEHIE L
TDINP 2&H+ 5B #AD Chewing T3 Z LICL3BHEFNERD
HWRIZESE, $L% o DBP, DEHP, BBP, DIDP, DINP Xii DNOP @
THhHE2EFTH2B8LH 20 Mouthing (L L 3#HERBEENRBE I, WHRE
BEbLBES (BLAEY 2R 2R UAZKEIET Mouthing T35,
BE A7 Mouthing B (BL#&D 2Kk<) . £T DEHP #8687 58
HHERILLDADDERELIEBES, 70 v Ial—valitld i
BERD50~95%% A MEIL 13.5~364 ug’kg FE/A &, SHEEHEICLIBRE
BEII742g/keREH/B LEEINT, EHIZDEHP 288 T3 B L2510
® Mouthing #8585 &, £ FH 15.1~49.3 pglkg EE/B KR 169 pglkg &
B/IRLEEEINE (BEEF5®E 2010a), EEFBE I ORFEREE L T,
2010 F 9 B LV AMEARIBIT ARBEELZREL LHRBoBLbLR40
AL XN EHER 21X DEHP % 0.1% %8 X TEA TIRZLRWVWE L (B4E
F@E 2010b), UEHRHILIEE, LR O Mouthing (2 Xk 5 DEHP &3, B

4 TELLEY) FEBOICCOLIEIE, FELII<C DAETEEATD, BWiEwvL, @840
EYHERCAMBANDZETLL DA TWA D, Mouthing PERFMEEL Z &B8EL, Fhisto
Bbba L FIiBERLAAEEREBEVWI LS, EBFMICBW TR DR,

% ERWMEEEAT _&£E-HIAES NS, LOEKERMT IS L D FORKEERL2 B
NAHLHLOL LTEEFHRKEOEET S bH e, AMBAERITHAE L+ ARIZB T,
ROELBYREINTWSE, — HHORBRITEMTIZL2E20EEL 2852, == 7
Z7EHV—BAE (LHERT2EHV—L LTHAWEBAEZWVS,)., 5oL, B Eain,
BHA, v, Bo5N6, AFNAR (QRKERTITREEREHSILOIERY, Zo0B 8BTS
bOEERL,), A&, BEMNAR, BHBAR, A, 1. FORAR, B, Yoy sila
B, F—n, ¥EXLAAE . = HB0oRLLRLBLASDETESBLL,
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HHERICLDDDIIER LTS EFRENDYE, ERUAOHE (FIXEF
DEHP # 88T HAB&%E) CLH2b0IMRL TR, ERIITHATH S,

AR, S~V Iy TAR
RVBEICBITA2WRET—F IR0 o7i, BEIZBITA2HROEFK,
AT TBE. FARF Uy PRB=Fa2 7R 102 HR20ORETIT, FK 2B
NHER 18315 mg/, . ~=F% =T 24P 5HK 25.077T mg/L RS, &
BEOTREIX. KBBRN~2BRARBEZHETDH L 0.6~26 ng/kg FHE/B &
HEL EN7- (Koo and Lee 2004, NTP 2006), x£7-, 5 ¥ T 2007 FIZHEK
Eniz. LHIRA® 98 MR ESTLBEGR R U/ — Y T4 7 Rdn 525 B O
BTIIofMR»S DEHP BEHE Nk, BRIZTv=%F =2 7K T 1,045 uglg MR
HENEhn, TR ZREND 521 uglg R U252 pglg i Eh, RALEOR
KEZERIZ0.82 pg/kg FE/B LRI NTWS, 7o, AHHE (0~4 &) AR
bRt —a— g 1 REME 15 pelg B S, FK 0.01~0.02 pgrke
HBE/ROREBLHESNT (Koniecki et al. 2011), EXREIZBIFA3 I b 0H
MOMET —FIXRYELT, A TORHFEENLEL LTHRAKEOREIC
ZLDEERTFRINDN, REBIEALLTIERY,

(6) ZEBROBEIZE I tOo—BERERIET

INETIZ, BRBIIBIT2RERROBHEICI2BBHEIZO>WT, LLTo X
SRMENH B,

PE S (2005) TIIBRFRUVCEBRAANDOERZMN L7 DEHP OEREZ#E LT
W5, BERBEL LTRETN 1998 FICHE L-£E 9 HIRIcB T 2RERE
DF—FWN, £, BRAOZEIFHRE S L THEREN 2000 EFICHELZT —
FRAVLRE, BEDPRESN. —AOREEER (B, £k . FE (Bx&.
EER) IHNBERSHICEN, ERBEIMITHE=AZWICED LIRES,
EEHMARIIAEE 70ke PHBEEZ 200m¥A ¢ LTHREMELZESHAV N, BA
AOEERBIXEN 21.6 FE/B. Bt 2.4 BRE/A CREENTZ, ThbEEIC
DEHP OfERE% 1 BULoFEHRPINZE T - VI zb—alyZHAD
T DEHP »—REREBEOSANRHEEEIN, £IV-5iZ 1998 £D/|H P DEHP
BELARAVCCHELEBE—REROBRELTT,

RIV-s nbBHLMRLI, RALY LHRERVCREELTDEHP ERENR
VW, 2B, BRRERBLENRET, RN, KEMERUEESLT LR TR
TEEERTDE, MRERKEZAHTAFHEOFIMEIZSOVWTIHEET A LEN
HE3LO0, FRECIXAFRBOCEBRMAAKELFEL, BRAZERKOBAITIZ L
AEFESELZNWEEZZ LN, LML, 26O DEHP #REIZIZ PVC & oFE
ENnb—HEH~DOBITOVNEENITHEELELOND, BERAECF—F 20
BON-BERZNLEERER, FEFICL 25N RIETP CTh - kR
DHLDEEZLNTD, RES (2005) 11 1998 ED 2 0 IZ 2001 FIZHIE &
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NEREPBELZAVCTCREBOHELR T8, FOBRETH->ThH, DEHP O—
BERE (pgkg G8/A) OFH (6~95% %A VOHEH) X, 1ZBRT6.1 (1.1
~17.5), LRT 5.7 (0.8~15.9) T, BRLLERED BUREENLOFET
Ho,BREZTO DEHP IZERBICIZEAFEELARWVWERELTWS, -,
ZERBETO DEHP O — BB E & (ngkg AE/B) DFH (5~95% % A VOEH)
BT 1.9 (0.4~5.4), ¥ T 1.8 (0.4~5.0) LHEEINS (FFES 2005),
ShHiz, PEDL (2005) iT, 1BEMOILGRIzH>WWT, LT XS5z, &1,

ATHER VB RH¥E D DEHP ERE (ng/kg $EH/B) OFHE (5~95%F A
NMEDOFE) . BEOERERN., LWROBBXITABHBENICHILTWS, &
B O DEHP EREIZS>WCIX, (Bf) BEARRSITE ¥ —D 1998 FORREE
HFAEEH L ICHEEIN-#F 0 DEHP #REIc, LF0AH ~OBITHEEEZRT
THES NP DEHP BE (RLHEEBEHEV 40~49 BROBHRTIIEY 7.5
ngkg, 5~95%% A VEOHHE : 1.1~21.9 ng/kg) BAVHHh, HFLEWERE
Lol A0~49BOBERZ LOHAROILIETIL 2.4 (0.28~7.4) LHEEENT
W3, ALIEHBO DEHP BREIZSWVWTit, BbEWEL 2o HAEKOIIE

(BIR) T 13 (0.96~44) LIEEEINTWS, /-, BELREHBEO DEHP EH
Bl oWTHL BbEBVMEL o4& % 11~12 0 ARBOWNIE (B1E) ¢8.8(1.1
~27) LHEEENTWE, Fi, ERICHIRRIZTHEVCIECBILALZHRT2 -
Emb, LWROILERUVEILARHOSHEBEREL LT, LBEIEBIEBHL LY B
DEHP BESEWEHEINEZAIILZAVWD G, #HEEREBRE L LoT20iX
A% 11~12 0BERBOIE (BIR) T11 (2.0~30) ¢HEEL TS,

FzIV—5 SFEpEER] DEHP IEIREMERHE (Bth)

FEREE DEHP & [peg/keg/B]
(5] ) 5%% A N 50%% A /v 95% 4% 4 )
=N 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
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

(thdE 5 2005)

B, BE. TERRBERO— DL LTNVAXZAFOFERFEFBREN TS,
FEF (2009) 1T, BRALO—RFE 24 DO NNV ZA X A b EENEXRH D DEHP
BEZREL., 617 95%F A NVE (5.8 ng/mgDust, 0.6 pg/m3) ZHW\T, &
E5H50 kg (FRA), EXHRAR 20 m3/A (BRNZERZ 24 BEBA), "NV AFLZ |
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BFAE50mg/H (RIVM 2008) L{REL. "NV AF A MIESEOEREY 5.3
pg/kg RE/A ENEQUCE S BAEREY 0.24 pg/kg FH/B LEEL TV S,
£, BEARCGEDPOOROD— ABREIC (M) LG Mg s )
B LA MR T AR (2005) 2L BEEHEOHMY X 7 FHEFE O ME (6.9
pg/kg RE/R) SERAL, BRER, "VAF R e EGbEHEE-AERER
12 peke FE/BLHE L, TORBE. KEARURDE2 2BHEL LTHER
TEHEEDOH S0%IHETIBENVAF A NP OERTAWEENSHDLLBEL
TW3 (FEF 2009), 2B, ERBEEOFERIL, SREKRURY 556%, NV A
Z AN 43%, BERER 1.9%I28% 75,

EALEX (2009) 1T, €RS (2008) HB#HELNATAFX R FFD DEHP iR
B (#50 0.22~10.2 pg/mgDust) NV RAF A F—BERE (50% % A VM ~FEKE
# 25~200mg/R & ¥ 3) ICHRERSME ., FE (BFRA/NK 0~6 5%, 16+5kg)
WEESHEPREL, TrFiro - vIal—aryrEFRANTATREA MRS
LEFELORBROSTHEHEL., 50~95% % 4 VEH 2.5~8.7 ngke 5E/R
EHELTWS, T, NVAFRAMNIAORBHENPLORBRII—FELTH L,
NIAZA PR LEREBRIZ 0% T ANE (25 ugkg FE/B) ZAVWHED
HERIT22% (BEOHFERIITI%). 95%F A NME (8.7 pg/ke FE/A) AW
TeB/AIE 52% (REIX 47%) L7420, #EF (2009) OME L FERIC, NTRAF R
FOFEERPEBHRE Do EEBINTND,

2. NMMFEZRYTTF—4

Rzt X h 240 DEHP #¥, i MEHP L+ 0Bt DRE
X, e 2B ¥i2 k2 DEHP Z##00ic R4 572 (NTP2006), & bD
DEHP RBEOHEICHVLENTWVWS (NTP 2006, EU RAR 2008),

(1) DEHP O RSP RV EEL—BEREBOBRE
EFORFOTEABIATARBYMBENS 7 I NVB AT LO— B ERE
PHETIZ-OORERN[1] AL I TS (David 2000, Koch et al. 2003a),

UE (pg/g Cr) X CE (mg/kg {KE/H) y MWa (1]
Fue X 1000 (mg/g) MW
£ [1] I2BWT, UEIZZ L7 F =21 g 4720 oZRERPHERE (pg).
CE X kg FBEYZVO7 L 7TF=r—BHEHE (g/B). Fue 3RS 771
By 270 (BLE®) T T 5 EREYORTEEEBEO K (EASEHEMRE .
fractional excretion values (mol basis)), MWe iz 7 # VB = AT VD F&E

Intake (ng/kg £E/R) =

BAGHEMRAE ¥ — (2004) 12X 25 2001 FEDOFKOBBRBIBE 13 pg/L OEKE 2 L/
A, BEAE (2001) ITX5 2001 EFEORFMED 95%F A /L4 (0.16 pglg) OEHE 2keg/HE
Bt3eL, RADKES 50kg LIREL T 6.9 perke KE/A 2R () 2 E TMAT5oH
B, () RS IHERATEARRAE 2005),
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(DEHP 7z 5% 390.6) . MWn i3& Rt 02 FE (MEHP 725X 278.3) TH 3

(David 2000, Koch et al. 2003a), UE I3f@%x OAEKREI T LIcRD BN 54547
ETHIR, TNLUADHREIZOWTIHERMIZEORZER RN 215 bh
TW3, 728, Kohn & (2000) b RAicEEt E 7=/ = X7 & (MEHP 7 &)
NED, RPREIBEETTAEZRETLTWEN, AT —F (Blount et al. 2000)
OWBEIZHBWT, David (2000) DRERAWRBE L LAEHLERREEZEXTH
% (Koch and Calafat 2009),

DEHP O D fEREICHTI2REDORF~OHHEDO L (Ao EHERE .
Fug) 1I22WT, WS ODDERHEEEIN TS, Koch Hid, FA Y A—fREH
85 4 (BRHIR) BT A 7N B AT VEABYHORPIEMERE (Koch et al
2003b) ML —BEREZHEETAICY D, Schmid & Schlatter (1985) 2 Xk
5t P TCODEHP 0 BERI&E OHRERBRN G Y IX 1% 0.074, X814 VI 13 0.055.
R OCMEHP X 0.024 @ Fyg Z#E\ e, DWW CREI VI L RS IX 2o\ TER
F—HEEFRERX (1] TRAL, EREHYI BN EBROEIZEIE,
DEHP OH#FE— BERE % PRIE T 13.8 ug/kg 6H/H.95% 7 A VAET52.1 pg'kg
KE/B L HE L7 (Koch et al. 2003a),

Z D%, Koch bix., FAYABHMEESE 14~ DsyDEHP ZEERAOKRE L,
BE®% 44 BRE CORPIT, KE IX BRERD 24.7%, K#H VI 23 14.9%,
EUMEHP 2 7.3%8EH a2 L #BE L7 (Kochetal. 2004), EURZINE
Ol E-3%, AROLERMA (Koch et al. 2003a) @ DEHP #E— BERED 95%
ZANEE 17 pglkg FHE/B LD THEH L., BREFMICBVWTEERET—#1C
ESK e roOME—BEREL LTHALEZ (EU RAR 2008),

Koch 513 2005 iz, 3 A& (4.7. 28.7. 650 uglkg &) ® Dy-DEHP B0 #&
ERRERZE LD, 5% 24 R OKRERIIHT MR (%) OFEY (%)
AR B T 67.0 (64.6~70.5) Thh., KEHERN TIZRED IX 13 23.3 (22.7
~24.1), ¥4 V iX 18.5 (15.5~20.7), 1X#H VI X 15.0 (13.0~17.3), MEHP
% 5.9 (4.3~7.3) RURBEMI IViL 4.2 (3.7~5.2) Thol-&#iEL T3 (Koch
et al. 2005), 723, DEHP O DEm%E. RNEHORPHEIIRERE 23.5 RET
70.5%. 44 BT 74.3% ¢ D7 — #2355 (Koch et al. 2005), 7=, Rkt
O E—71k, MEHP (3# 5% 2 Rei. 30 IX. 3% VI X 4 RllicAabhiz

(Koch et al. 2004, 2005),

B, Anderson & (2011) IZ L > THEEPHABRAB LS 10412 0.31 R 2.8
mg (TDI @ 1/10 R X TDI #8%) @ D,-DEHP »HRIEO#E L, #H57% 48 B
EFTCOATBOREHORTEMBEREE /v v T 7 - ¥ 0 F ARG RBSITET
Xogthaniz. 2055, MEHP, R#p VI RN IX @ 24 % T Fug O F
PME+SD (%) iX 6.241.95, 10.9%£2.72 KT 14.9+2.83, 48 BFlE ¢TI 6.3

47 Kohn & (2000) 3BE 2- o "—A L b ETARES<BRESRIE L, AL Fuirich L 5ERN
EHE—REEEHICHTIRFER -KREETROLE T3E0E (1] tRALEEL B,
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£1.96, 11.3£2.69 R 15.6+3.17 TH o7,

(7. ZV7For—EHEME (CE) I22oWTik, —f&iZ Harper © (1977)
oD, BHED 23 mgkg FE/B (LMD 18 megkg BE/ARA VS TS (Koch
et al. 2003a, Kohn et al. 2000), AARAD CEIZ2OWT, HAERBHROH DB D
FRY LR oTN, k. R, FE, HNEIARADORF 7 VT F =
— A BEOTRIRBER SN IBRICBNT, 200k (514) TEH 20.2
+8D2.6 mg/kg (FE/B, 30 X0 &tE (134) T21.8+x23 me/kg FHE/B, Zh b
e Dot 2314 (T0RUED 404 %ETr) TiX 17.523.4 mg/kg &
H/B L OERFT—FZREBLNTWS JIES 1985, 1991),

(2) DEHP ORI RERERUVHEFAO—BEREHE
BMNEICBIT S DEHP ORPREHBEICOVWTI ULTOL S RBENDH Y,
—HORETIRRPRBYBENS DEHP 0— AHEERESEH I TWVWA,

Itoh » (2005) (£ 2004 % 5 ACERERUBREHEICEET S HBHFARA 3L
ZHREL. ARy MR MEHP BE O 5{H 4.5 ng/g Cr (#EFA 0.79~27 pg/gCr)
iz#-3%, DEHP »— R ERE% FR1H 1.80 perkg AE/A (& 0.37~7.3 pg/kg
RHE/R) LHELTWS, HEIZIE, 2. (1) &S TWaER [1] (David
2000, Koch et al. 2003a) % fi\v», MEHP @ Fyg & LT 0.073 (Koch et al. 2004)
AW, CE i, JIEFS (1991) oFRARIC LB -T, MBEFEOHFE., FE,
FEREUHNE S LIT— A~ ADOEHNOEZREL LT,

EFIX, 2006 EECHREL-ENRFBEARMCEHBTI3@FL2AERARAS
#Z 36 & DO FRH MEHP #E O FRIE 7.73 pug/g Cr (#FH<LOQ~56.2 pg/eCr) (2
#£-3< DEHP 0¥ E— REREOHFRHEE 5.69 ng/kg FH/B (HH 1.71~51.5
ng/kg RE/R) LMELTWD (BE 2007, F, #< 2007 FEORE CTIifE
ERWETPIOEBROCAAABK 124 (HEE) OARy NREBTF L HITERE
REEMEE I A0NBBROREFAE L, HBERVEENZEORF MEHP
BEOFHRIE 4.03 pglg Cr (#5MA 2.35~12.9 pg/g Cr) B T* 3.54 pg/gCr (0.99~13.1
pg/gCr) 12#E-S%, DEHP O#E—AERE> N Fh P R{E 5.86 ng/kg FE/R

(#5HH 2.70~18.9 pg/kg AKE/A) R 3.80 ug/kg 4E/B (1.10 ~13.2 pg/kg FE
/B) E|MELTWS (BB 2008), 2006 K1k 2007 EENFOREIZBWT, &
REOHEIZIIFR [1] (David 2000, Koch et al. 2003a) %>, MEHP ® Fyg
¥ LT 0.024 (Koch et al. 2003a) AEA I, CE )G S (1991) DOFHIF
PHVWTEAAZIZEHESNZENAV LR,

B (2006) 1% 2003 £ 6~10 RIZHNOERAR 2 EHRSZ CHNTEBEEA
Fid 42 B HB E LERERZITV., ARy FRPO MEHP, {#i% VI. R
IXOBELZRAELEZ, BRP7 L7FoVBERAENMTON AR 40 £12B1T5%
R#HORTPERE (pg/gCr) OPFRIE (FEFH) 1T MEHP 23 9.83 (3.27~39.5),
R4 VI A 104 (1.51~41.0) RUMRHEM IX 23 10.9 (4.60~26.6) THYH, =
NHITESHE—DERE (ng/kg KE/B) OPRME (FEHE) XELEH 104
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(8.45~41.6), 4.55 (0.66~17.9) K1 3.51 (1.47~8.57) LMEEHTVW5, #
#6033 [1] (David 2000, Koch et al. 2003a) ZH W TEREBOHEEZITH T
BY. CE # 18 mg/kg HH/BH & L (Harperetal. 1977). Fugid MEHP iz 2\ T
i1 0.024, & VIIZOWTIX 0.055, RUOH#Y IX 1225V Tik0.074 & LT
% (Koch et al. 2003a),

E72, Suzuki H? 2005~2008 FITHR L7 149 A OERO ARy FRFO 9
BOT7ENVBTATARKEDRE L HER~ORBEBICET 329 E Cid. DEHP 3
WBE (ng/gCr) ORIEIE, 25% % A VE, 50% & A VE, 5% % A WViE, &KX
R CEMEY#EIX. #nFh MEHP T 0.01, 3.20, 5.84, 9.48, 67.8 R} 5.45,
RE VI T 1.34, 7.43, 11.0, 17.2, 174 KO 11.3 U #H4 IX C 0.86, 7.29,
10.1, 16.0. 164 X1} 10.6 TH -7~ (Suzukietal. 2010), ZORWETIZT7 Z LB
TRATNRBRE L HER~ORE (FE, FE. 5JRE. TIEGHH) ICHEIEER
Hoh/edo = (Suzuk et al. 2010),

Suzuki & (2010) F, WXPT—ERREOHEEZ T TR EZD, B
mELEBSTIXBARANGZERD CERFus A, BEFEL ELLRVEREL T, K
[1] (David 2000, Koch et al. 2003a) # BWTHRE2T-o7%, XOFEHE L LT,
Fugld T E TIZHE R T3S Koch 5 (2003a) . Koch & (2004) . Koch & (2005) .
Anderson 5 (2011) I VBEENEZEZ2TAWVWTHE®2TTo 7=, CE X, Kock
b (2003a) XU Kohn & (2000) & [E4kiZ. Harper & (1977) 726D 18 mglkg
&8/R (&) # A\, DEHP i3 T3 &M 05 FELETH S MWA,/ MWm

12k, MEHP i 1.404, {A##% IX 13 1.327. A% VI X 1.336 2 v 7=,

HEORER, Suzuki b (2010) OFAE L= 149 4 D A A AERIZEIT 5 DEHP
OEREBOBE (V7 F=BEME) OB/ME, 25 "—FE A VE, 50 X
—EEANE, TB = FANE, ERERVCEAEHENLHEEINS—A
FEREE., £h£h MEHP T 0.0~0.0, 1.1~3.4, 2.0~6.2, 3.3~10, 24~71,
1.9~5.7, &4 VI Tit 0.2~0.6, 1.2~3.3, 1.8~4.8, 2.8~7.5, 28~76, 1.8
~4.9, K& IX TIX0.1~0.3, 0.7~2.4, 1.0~3.3, 1.5~5.2, 16~53, 1.0~3.4
Lot

IhtoBAEAD DEHP ORPREDBEERRVC—BEREHEICONT,
F IV-6 [T R LT,
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PEDLBy, ~HRBEOHEIZE AV DFENRDH Y, BEHEESR O DEHP
RENOHEEL-—BHERRET 1 BETIX5.7~6.1 pg/kg AE/BT. A%
BLRFEHTIL. 1.8~12 pg/kg BH/BE THo- DR L, ROTRMEDOBRED
HIEFELERE (BRA) 12 1.81~104 pgkg E/B Th o=, ZHOFEIC L
LEEDOMIITHBHBN—ERHE2 0D, WTFHOEEFIEL BUTOLEY
FNENRHENPEINEET S,

RIEEAEFODEHPREZEIZL T, (EERMC) —ARBRAHET I HE
i, ETORBEFESHERTE TORWTEY, ZORIMIT—H/RARIZE > Tk
PRECE) S PR BB BRICEBLU LOFEZEIVIES Z izl o TV 5 FEeHE,
HAVWEY TV S HRBROBERICI L TELEFLREREDO DEHP
EEXERTERVAEE, REOWONDOTENEBEETS. £, B1E
DHE. RBCEBLRFELZTHTHSIRPIZOWVT, 2003 EOEAEZBMAEIC
XHBRREOT—FRRRELTWA D, BEOBRKICOVWTTHATHE WS
Bids,

—F., RPRBEDOHE VA6 — A BEREZ#HEET S FEC, L2200k
SRMBERHEV 2O L, DEHP @ b ¥y a5 47 25 MEFRN
(BAR) - £EARITR2 27010, RPRMEDOHRRE « VANEBT 2 Wi
# (B XL Fue) PROLRKELRTENIOERTH 3,

RE, RIELEED DEHP BEGEREBEMET S ik &8I, 2003 €£LHI
IZIZTEAAD DEHP REBEHORPHMT— & B2 0n-oic, BERENSOH
EFEERPHEMICESCHESELOLERMENTE RV WV ALBETH
Do

V. EFR#EAFOEM
1. EAABIRBE (IARC)

IARC 4 2000 EDOFMIZHB VT, DEHP o b b ~DFENRAMKEZ FL—7 3 (E
M T D2RBAEICDWVWTHIEFETE RV Not classifiable as to its
carcinogenicity to humans) (ZZ¥E L7235 (IARC 2000) . 2011 i B W 517
W, FNA—7 2B (E PR LTERAMEZETSEAESEMNH S : Possibly
carcinogenic to humans) 2738 L7z (Grosse et al. 2011, IARC 2012) .

2. FAO/WHO ERIE&BMHMEFREE (JECFA)

DEHP i, JECFA @ 1984 £D 5 28 BISFIZBWT, T v PR~ 7 RITHFER
BAERDH D LFMEN., REEMAME DS DEHP RUE DEB~DBIT, ik
FRWAINCTIRERRVIERBEICL XD A2 01, BEMNCHETAI LB Sn-
(JECFA 1984a, b) . #0Of%, 1988 £0% 33 BI&AICBIT 3EFMizi VT,
DEHPIZ LY 7 v P CEL OB EEBIERITEKFLERETHY . BEWVWF v b T
BREVBRERTHNI L, £/, Ty b, vVRIZBITS DEHP 07 ¥ Vg
ATNRIZE D ESATESNDL, FHROSAVT Y —AREHET 38, 20
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BB IR A SN TWARWI ERERERLTWS, EbiL, 77 RAF v 7
HMEI O (REL) O-DICHEROBE (FH#FRLRRELV~VIiX 20~50 B
%) D DEHP A& &EMFEHCE TN TV 328, &fH~0 DEHP OBTREIX.
AEEkEF o DEHP BMESLASMEBREGEESINEREAHOMI, REFEOCKRE
ELuoEHFICEBENE I L2BH LTS (JECFA 1989) ,

U EokitERE)» b, JECFA X, &% F® DEHP ([ L 2 RE% FIHER IRV BIE
+TAILEYRHTHE L, DEHP #AH L % 2B SEMMEBOERIX. RAHFT~D
BHENERICTERBYIEL A ETHRENLD 2 LIE, EENIHESND
LTWwW5% (JECFA 1988) ,

3. WHO Bk /kKEHA FS4 UE 4R E

WHO X DEHP oatEMidg< . SHEERBRICBW TR BRELREZRIIIT
BO~NALAHRY—ADWETHY, BORTWAIER»OIIE FE2BFDERET
i, ZOBMICHTAIBRZHIRToERIVEVIENFTENR TS E LTS,
. RHBORBAMRBR T, 7y FRU VA THMRESREDLNTEY,
TREMICHOWTIIEEL 72 In vitro R K in vivo RBRIZE T, DEHP & 2O
#'E (MEHP & 2-EH) 213, ReFREERVHRZEGBRFRISMIEBD LN
TWARNWI LIZERLTWS, WHO i%, 2000 £ IARC R Ut 1988 ££0 JECFA
OFMLPEE 2. BEEMESIERIR AW ERUFEBREORA L FF~va %
V= AOREEN R EBOBICEENSTRINTWE Z 2 b, BRLHEBRBMED
TV RRAV I THE, Sy MFBRICBITIZ2-"AAXF T Y —ABREITESS
NOAEL 2.5 mg/kg {AE/R (Morton 1979) IZRHEEES 100 BERTEEZE)
@A L., TDI % 25 peg/kg BE/B &£ L7~ (WHO 2011, 2003) .

4. XE
(1) kERBRET (EPA)
e A IERL AT L (Integrated Risk Information System: IRIS)
OBnsMMBE (Oral RFD) (EPA/IRIS 1991)
EPA/IRIS [C &k 540 RfD HH

BRARE AR FHEEBRE BEERK BREAE
(RfD)
FFREFR % E R O EEAN NOAEL: #2L
ENTEy B
ERE~BEREORR LOAEL: fR# 0.04% 1,000 1 2X102
(Carpenter et al.1953) (19 mg/kg (R&E/H) mg/kg 4 HE/ B

“10 (FEZE) x10 (AAZ) x10 (REPMAEELVEWVI L L, AV LOAEL BE/IOF
FEELEXZONDZLEEDET)
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Q&M A (EPA/IRIS 1993)
a NS E

DEHP #B D& EEINTEMEDCT v PRV Y RIZBWTEEN A EKER
RITEEOHEMB AN EICEIE, FA—7 B2 (¥ FOEBAMEOR |
BEMEAS 3 B : probable human carcinogen) T4 L 7=,

EPA X, & P CORBAMIZSWT, DEHP B&E S B# D1 RIFIFE (Thiess
et al.1978) B H 5, BHHEAEL . ZERBEF AL TRVWR EDORAS
HY, BREEDOMRIZEIAR+STHDE Lz, —F, B TORIAEIZOW
TiX. NTP (1982) OREBRIZBWT, DEHP 2R E IS v F RUM
B RCBITAFABRONRAERA L REZ SO BAROHEMN, SHE
(12,000 ppm) BEBHOHET v MNIBITAITHRE L ESFEEH*SLEERE
FOEMBTHD ABREKENICALGNTZZ G, +0RTF—48HbL LT
W5,

bBARBEICLE YRV
EPA 1X. AE-RIGFHMEIZ NTP (1982) 2k A% B6C3F,~ v A® DEHP iR
RSB ERBIIBITAFHAREBERVCRELZ SbE-RERLAWVWT, BELERE
ETNERANWERyFe—F F—ZRKBIZELY BMDLy 28 &, TN LEENE
LT, £ MBAEEICDEYYEDE Img 2FE 1 kg ¥V EIROERT L
ETOBRRENAY A7 FBOERMRE) % 1.4X102 CEBH L, £/, Z0E
Ho, RAKE T0keg, —BOfAKE 2L LREL T, DEHP Ofkflk>L=y k
VA7 (ABRZbOTVYUZSEAZ 1LY 1y SUREIKEZERERTH L &
DBPRFEBAVZATZ) % 4.0x107 LEH L, ZOEICESEZ, BRLALE
2. —EDENRAV AT LRV L RIREAKPOREFELTHE, TROLD
Wb,

- BDEFMES 0 1.4X102/ (mefke KE/R)

Bk =w FU X2 0 40X107/ (pg/L)

BEDY R LANIZEITEHMEKPREE

YRT LA BE (ng/l)
10 (1/10,000) 300
105 (1/100,000) 30
106 (1/1,000,000) 3

(2) XEREEERFEHTEA (NIEHS)
ERSEHEIOTS54L-E FER) R 5EEit2 > % — (NTP-CERHR) (NTP 2006)
NTP(Z &k 2. 2006 %60 DEHP @b b EBERELEREBICETAHEMTIE, £ BT

38 PIEINFBERICT. ZEECEREILEROIE), BESPERIIFLyREEI2VEEIRT
Wizleh, EPAREPRRE»LOBRBEZEENLRBERTHLI-VAKED 13% 2 AV,
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DEHEHRIEITR VA, DEHP (3117 - 8812 X 2 BMRR CIRB AR VAR
BERBLRIZTZENHBICTENRE 210, 8% 5L (probably) b +o
AN AFICFAROELE Y RIETFESESEE L. DEHP O£EXN+45EV
BA. b FOABIERECERERRETHS S LHW SN, /-, CERHR
HMZEARVTIREO—REFHICRBIT S DEHP ORBHE% 1~30 ng/kg FH/
AOLHEL (7L, BROBZRBIIHEGEBO LR, 1 RRmORIZIRALE
ML BRBEZELETD)  LTORBR2 TFLTEY NTP HLRELTWS,

1 EBREOBROATRRDOREFIIHEBT ARAOYRH B,

C1BUEOEREVCERPICERMIC DEHP IZ£BE SN T RWVWEEE

BoBROEMBERE~OREBIIV EHDOBENH 5,

© RADEFERBIIR/PROBESNRH S,

FOiEM, BREXIEFPEAR~OEFRLBIZL Y, ERXEIHEEBROAE
FERRECEE T L) LRRBREORENRE LA HEMII 2T, BERREBEESX
HESRH DL LTS, £, RACLHMBEIC VL E, ERLELZI
BAICHLESLAVEEDbLRVWE LTS,

CERHR EMF /AT, BAERMIZOWVWTIL, HIETROHER D SRR
EFCDEHPWRE LAy MIBW T EEALIIHEEER~DREBIZEBRLT
s TndE L, BERILNA, NE (toddler) ~DFEMIZISWVTIL, D
#4RTF >~ M DEHP #8% 5 L-RB0O>H, £% 3 BIC 100 mg/kg RE/A %
HERO®BRS LE-RBRICAGREEAL NV HROBEOETIZESE, 20 mg/ke
f5E/B % NOAEL (Lietal. 2000) & LTEIFTW3, £/, &R, #HLF~D
FEMicB WV TiE, HLEV LOAEL & LT, ZHRREREARICBITIHRED
RBERODBA~DEE (RIWREMBRITBIT B/ RIB) 1I2E3< 14~23
mg/kg HE/H, NOAEL & LT 4.8~7.9 mg/kg FE/A (NTP 2004) %2ZFFT
Wa,

70, B SFRATAEFREZSMIZOWT, NTP (2004) ORRBRIZEBIT A/ OHA
FERRE DM (LOAEL : 14~23 mg/kg A H/B . NOAEL : 4.8~7.9 mg/kg A&
/B) . Akingbemi & (2001, 2004) ORBIZBITDT4T 4 v L HBROBHRL
A4 R (LOAEL:10 mg/kg A&/HB . NOAEL : 1 mg/kg A&/B) KT Poon
5 (1997) ORBRIZEBITA R EEZERLE (LOAEL : £ 38 me/ke (A&E/B) D7
— 2 %BET 5L, LOAEL ZH% 5<# 10~30 meg/kg KE/R OFHERNTH S
EHEEIN, 7y Mz 3 DEHP O N HED NOAEL i3 1~10 mg/kg FE/
Ricdh b Z L BRETFT—FnbEMITONDZ L LTS,

49 NHANES 2001-2002 O R (n=2782) i2&-3%, REIABYBENCRBERLHE.

30 NTPIZ4£E L 5 582 (concern) ZEVWFHEFNIF~KROSERTRLTWVWS, ERTEIR
& (neglible concern). B/NROMS (minimal concern). V< B DR%:S (some concern), ¥
2 (coneern), EXAMES (serious concern),
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(3) TOfth

KEZBTDEEOKRIL, KEHRERLETLEES (CPSC) kY,
BEYNLETLMHELEE 2008 (Consumer Product Safety Improvement Act of
2008 : CPSIA 2008) @ Section 108 IZfEVy, GO 7 2 VB A7 VIR
FORBABANZHOWVWT, FELHRSA—YFATTRRRENLDREIZX
5F ELREGRR EORBIZOWTFHER TN TE Y 2012 FILIZERSRE
X & (commission briefing package) #{ER T 3 FE & 72 - TV % (CPSC 2008,
2010),

5. RMES (EV)
MERVERESHOSE. 1. BELETIRNBSRUCERSHR (EC)

No 1272/2008 {ZR&EN D X 5z, 2001 £ XY DEHP IZAMEFEEHE & L TLL

FToOLomEEnTWS (EU 2001, EC 2008) ,

A7 Y —2;R60 (t hOETERRNEET L LAHREINDREYHE  £MREH %
{872 5 BE N : substances that should be regarded as if they impair
fertility in humans ; may impair fertility)

Z7AY—2;R61 (b FOREBEORE L ARINDIEZYE ; KIRICELT
X i€ Z 3% : substances that should be regarded as if they cause
developmental toxicity in humans ; may cause harm to the unborn child)

(1) B BERETEHEE (EFSA)

2005 EiZ EFSA i3, BMaiEfitEl: LT DEHP O#ERICE+5 VU X 7 5
IZ¥720, EUD 2004 £D ) A7 FBEEFERVPEFNIIXNT S CSTEE 2L 0ER%E
BEx, AFTEE2TOENFEAERICESE, SHMRUBE~OEENRED
BELREETHD EER L, LT, Wolfe & Layton @B (2003) i,
INETOEMEMSICE S NOAEL ORBRHLL - RBRIVBETCHZ &L L.
ZORBMLE NN D BREBMICE S NOAEL 5 mg/kg A E/BICFREERE
100 @ HE L. TDI % 0.05 mg/ke &&E/B & L= (EFSA 2005) ,

(2) EU

EU /% 2008 EDFFMICIB VT, F@E. HEE (MARUVNE, BF), BE
PALEREBIZOVWTE FOREEZERZFML-, SEKORE TV 4 (BA,
BE, BOOERBER. KK, ENER. EoRE, TR, ERESE. ARS
OERBHRE) RUNSAFTE=F YV ITHEN LB ONHERBERICHL T,
IR~ Z 8RB D NOAEL # VW Tk Foge<—r (MOS) #EHL,
UR7FMETo7, RERERHED NOAEL & L Tik, BiHEE Lo S
v MZBIT 2N BTEROBMIZESL 28.9 mg/ke {KE/B (Moore 1996) 73R

51 EFSA Cid, ZORBROFXER (unaudited draft) % Wolfe and Layton 2003 & L TFFf
CEALTHWAR FAHEE TR . BEREREETH S Wolfe and Layton 2004 BB LT3,
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REniz, £/, £FEZMEDO NOAEL & LTIk, BERE L X B8BTS —
BY- 00RO RECEFERDETIZESL 20 mg/kg AE/H (Lamb et al.
1987) MBIRENT-, HREMERUCRASZE O NOAEL & LT, BEREICL
%5 v 3 HRRERS2 (Wolfe et al. 2003) (28T, 300 ppm L ETH O
INRAETESRTE (BR/BREG/BE) RUBBROEHFELELCEZ LIZE-S< 4.8
mg/kg AE/B (100 ppm) PBR Iz, B, REBRCERLRESICIVAE
FRIAENEZE SN, FAILEENER (EETRI) TOFIARX, RAD 50%
WL, FELTIX100% & ENRTWS, £, FEIND MOS @ cut-off fEIX
EHOBBEICISE U TR S, BREUCEMESEICRT 5 0~3 HBIED 250,
3~12 M B # R 200 LIAiT 100 BBIR S vz,

FOfER, DEHP 25 RAa08E, MIECREAAOBETHRARERE
REZSITTHI3LBHE EEED L DEHP 28FTA8bbar 78 %
FRALTWA/NE, DEHP # 88 THERBRB»LORMMREBELZR T TV S
BRARU/NR, DEHP 2l V%5 TR CAEIN-RHEZNLEZEEZTT
TWABPRIZOWTIL, BE, B, EWEN~ORERUVRAFTHEORELD
5&LT, [VRZZERTAVNERDHS  BRICEEBENTWS U A7 IKEHE
ITERENBRETHD) LERBLTNWS, £, VELCFHOHEICLDZ IR
DTV E LT3 (EU RAR 2008),

6. A&
(1) BEH@E E£F - BRHETHS

Y 124 (20004F) 6 A 14 BRMIAEFAESEENS - BRAFRTERS
EEWLICRBIT5 DEHP 022 M Tk, RRERVEWEEICO>VWT, v b
BRR=v R BT 2EBRED I B, AKELR NOAEL OB LR THWELDIE, <
7 ADAEFAFEAEZMERR (Lamb et al. 1987) \TRiTA4ARMEAICE T 5 A
FERE RET, BEOWERESE) 21812 L L= NOAEL 14 mg/kg HFE/RB
Poon & (1997) I2X 535 v NORBIIBITABROBEABFENELLIEREL
L7- NOAEL 3.7 mg/kg FE/B TH 5 & Ehiz, DR, DEHP @ TDI iz~
WTIL, BREMRVCAREENRRICE!ITS NOAEL 3.7 mg/kg BAE/B RN 14
mg/kg FHR/A O FHEERE 100 2EA LT, Y@ TDI % 40~140 pg/kg &
B/RETHIENBEETHB L a7 (E4£%E 2000) ,

FOH%, ¥R 144 (20024) 6 H 11 ABEIN-EE - AGHEEBRESR
REAESRISITB T, E/RR 124 (2000 ) ZiT- 7258 (E4A4 2000) EL
BomRAPEE N, DEHP ORBRREEERBRUCAERAZTHRARICBITS
NOAEL 3.7~14 mg/kg K HE/B #B5E 2. FHEEHFELK 100 @A L T, TDI X
40~140 ug’kg FE/B L Shiz, £ M2 2L R&AICDEHP 2 5H 7 5 PVC
BB EMTIRESIZIE,. DEHP BERIIESIIBITTAZ LR L VBAREIZ 2o

52 EU Cix. Z0ORBROFER (unaudited draft) % Wolfe et al. (2003) & U TEEHIZIRA L
TWA2, FFHEH T, BRBEETH D Wolfe and Layton 2004 ZBRL T 5,
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Tl e, BiittERR YORE - FIREAKIZ DEHP &8 PVC oFEH % EA
ELTEIETAXS>IFEENL (EAFEE 2002h) .

(2) BExEd EERRERE KEEEOREL

FRE 15 4 (2003 ) ORAERNFEZSAFRECENSKETHREMERS
WWEDKEEEORE LORMNEREINE, £OHEE. 2000 FITEABICLV Y
AE® TDI 25 40~140 pg/kg FEB/A E/REINZZ D (BEES 2000), KE
ERBRMEIZ 2T, TDI 40 pg/kg FE/B # %12, DEHP O X EFERERITIA
mT&H5 (Kavlock et al. 2002) Z &¢MHHFERE 10%. £ o1 REAES
2L & L. FFEfE% 40 ug/kg X 50kg X 0.1 = 2L=100pg/L &5 L BZ
WrEBZONBD L &N (EA¥EE 2003) ,
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VI eREECERE

DEHP 13U ¢T3 7FNVBTATART ZAF v 7 OFBHE LT, I
PVCBIBIZILB S 3{L2HE TH 5, DEHP I, PVCEBEILBHE, BITXiZ
BEETAZLizky, B8, 18, K. BRPEFEELI AVETHS,

1. ERENGE

DEHP #BOiERT A & ToHETIRELED Y R—FizL>TMEHP BT}
SRH ICMASEEN, £ L TMEHP OB TR EN 5. 200 mgkg AEFE TO
BETIZ, RIRKREZL F2EOEEE. 7y FEHiIZH0%Eb0PRATNS, —
FH. & FOBEEENSDRINRIIB/REROMN 20~25% L TrHELH S, DEHP
EUFOREDILSHCELI ST L. R, BRRUCEBEARICBIT 2RE ARGV
. BREAEFEEIED O TWARY, 28, Wt smsh, BRE2ERT S
TR, EFPRBIToERETCERINATVS, MEHP 2632 ¥0B LA HEY
RAERISH, FoEE T PPARe OFEMHLIZE Y ZORISEZARET 5 CYP4A &
OBERBHNTHY E N 5, MEHP R UF 0BR{LORBIEIZ N7 o Y Blas 2 =T,
RepizHE S h B,

Plko k57 DEHP 0 ENERED 5 H, HoRBHCE LT -HERE e b e
MTEERREIh TS,

ERTIRITF-oEELE D Y AA—EEENEL, PPARe 2 LEEERE LI,
RBPAROEEE A DLE-RESHLABEICYVWT, FABEIZET Mk T
ROF—2%#ANWTITolmEL e 2B LEEZ A, ET 55RO ELERIC
IEETEVWAED BN, LL, DEHP AlmdfrsEehHicigk L, MEHP
I b FOMICHREHOFRBVEES TRPIZHEENDZ Z L1, E FTHITF-
EELREHFETHY, AERICEVWTY A—EBEEOBESRBEOBEEORFERR
Lo TWAZEEFTHRITIBON o7, ¥, B FTHL MEHP OBk
RFRITLORTWEI &b, o BBLEZFHBEZELTWVWALEZLONRE, &
LI, B NORPREHDIIBVEIE TN I a VBREEZITTWL, —F, B b
CIAE R OB EEESRE VI ERRESR TS,

IoT, BVWREL~NALICHBEWTIX, PPARe i X ABEFEEOE VLY,
FomEORBEEOFNE PEVEFEWVWEEZELZLNDD, £ IR EERELSNS
AHEEOH B LA T FORBRICBWTHLAEBAETHY, BEELERIC
AN b FORASRHRRBEEITHE L X TRERFEET VW EZB A ORI,

2. &%

DEHP Ot FOBECRIETHELRNT I DI, £EBHRARBEELL b
BT AEREEOMRERE LLLZA, EREHIZEVNTED NI DEHP ©
EARTEHIT, BRAMLEE - BEFEHTH- T,

BEZMHIZOWTIL, invitro TIXIZERETH Y . in vive THEBEMEN—ERIRTE
LTWBLOOERESETHY . REHICH T DEHP EUF 0 H 1A DNA (2%t
LCHENERGHEZTTHOTIRAWEELZE, VR TF 4 v 7 RBEEN
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WMETHLFREIZH DN, HHRNRBEEERE IRV LB L,

(1) AN
v UARUPT v MZBWT DEHP OB OREICL VY FEENSERINEZ L3S
AENTWS, DEHP ORBBAMZBIEL L-EEHRREED > bELEN,
NOAEL oz dix, 7 v b 104 BRRERSRARBRICBITIFELAD
NOAEL 28.9 mg/kg 4AH/B Tdh -7 (David et al.1999, David et al. 2000a) .
—5., b MzBITAHREMBRONATEY, DEHP OO RFRICL5EMNBAEIZBAL
DTV, BB, FBRE N SOBRKJERE L EVBAITHEEIL b1 & ORE
BEEDZILOO, MBEFANNEL, T, BRERENENZ 05, FRER
Bhbb MIHTIRBBAMICTOWTHET A Z LIXAREEITHS LHEr L7,
FoHEICBITAFRBADERA I =X AT PPAR0 2N LEEBBICEB D
THARALEZLNTWEN, PPARcICBELTiXiF-lRE & b ToREENRKE W,
LAL, BiF, Prara RIE<- 7 A TH DEHP # &5k - THEENRELD Z R
Fo#RICE T 2 EBAERIZIE PPARa BSMZ L CAR E0OBANTEEHOBEE T
ZEBHMEEISNTEY, EROEABREIEEIRL TS,
7238, IARC I, 2000 EDFEMCDEHP # 7V —73 (b MIHT3FEBAMHE
I OWTHETERW) ZHELTWEDR, 2011 FICEFMEEZITV., FA4—7 2B
(B ML TRBAMEZFTT5BEERSHS) CaBRLTNS,

(2) &5t - RESNH

FoHmRICBWTHECERRR IS T 2EERFTINTE Y FIEERHET
EILHOEEHE /It L7- DEHP 0REBIZ L - T, HIEOAMR I T AREN K
BHERAE»LRD LTINS,

IO RAERMERICBELTER. AT Fe X AERZ I U s R FERRE
ENTVBE, WTFNLERROBRKTHS, BEEMHIZBEBLTH,. PPARe OBE5
MTBRENDIHMRERHE L0, MER TS INZERBFITIRZV,

ERBMICHT AL - REBHOAERICBAREYHRIF LA, HEORER
IZBWT, BB L% 10mg/kg FE/R THEMBER~DEER AL TV, 20O
75, BHEBVNOAEL BEONAERRIIT v FOFIR TN 0% 16 B T
DEHB OB ERBR Cdh -7~ (Christiansen et al. 2010), HHEAERIZEIT S AGD
EMEVAEMBEDOERBIICE S NOAEL 11 3 mg/kg KE/H. LOAEL X 10
mg/kg AHE/B Th o7z,

EMIBWTHE, TomBIZIAERTOLEEPBRBIRN TS FRA |
T, WBH—BLEERPELN TV AEERENRREINII LD TS, KESL
AAO—ERICRIT2EFORTDEHP 3B E LR X HAB RO AGD 0&E
MBEome., /2. RABHORT DEHP REHEBRE L OFHEFRLEOELL
DOEEERALNELORERDHD, ZhoDOBRFIZBITARPIREHDEBENS
® DEHP EREHREORA TR, b FOFREBW LD LREZENB O ITREMR IR
mEh T3,
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3. TDIOW®E

DEHP 3 F - HE TEBAMEREDEN TV AR, BEEHEICOVTIE, =F
VxR T 4 v RENYECHLARERS ISP TR EEEEEDE TIRRL
LHETENDZEMnD, TDI2RETAIEBTRTHD EE LT,

FomBICBITAFRERADER A=A LIZPPARa ZH LEREBIZED LD
THHLEZLNTWVWANR, THoWlHELE FTORENKEL, ZOBREEMNLE
EXRARE MM TAZ L IXRETH D, —F, Bif, PPARa BIAMIHLHEE D
ERBKRIREBINTNS, LBL, 2053 LEDRERED IS ITITF~HEOHR
BACEE L T ANEBRFEATIEFAETHLID, ZThoDBRBENM LET>W
HWORERNPAZE MNZIMETEZINEIDLFRATH S, LT, iTolHEHIZKE
TAFRERNRAERBFZE MOERTAZ # LYy, £/, & FTiX DEHP I
FRARBAERBBREDE ZABRDLRTWRW, LiedR-oT, & FORRRBER
BIWHZEN T ~EWEOT— o BHINZEBAMEEZEFE L Lz NOAEL
b MIEALTTDIREILAWAZ LITEEL W,

—7%., £l - BRE~OBEEIIL PTHFRBRIANLTNEZ MG, RETLEZRS
X TDIBREDRILE UTER - BE~OEBELHAVWD Z LXBEKATIIHENTLS
EHIEr L7,

B CRERORRCHEROAMARIH T IEENRBEOERSETHRESN
TWBDIZR L, BESELA TV AEEZEREOHFITL 2. E FOMREAERG
EREORFHIAWVWD Z EBHBEATRERTH D, Lind o T, FAFMICBW T,
BHRBROBRICESC I ENEYTHD LHIT L=,

DIEX Y &R BRo > LA -RABEEZEE L L& H{EV NOAEL 3 mg/kg
fk£&E/B (Christiansen et al. 2010) % F~HEE{FEE 100 (FE=E 10, BEEz= 10) Tk
L7z 0.03 mg/kg AHE/B % DEHP @ TDI ¢ E L7,

ZBOCEOFRFERAEICINE, ERICEBT 5 DEHP oERERE (RP MEHP
BENLOBREIZ XN 10 pe/keg AE/ATENLT) L HAERD AGD EfE &
ORIZEBARSH D Z LAREEIN TS, AEREOEIIERIZE EE >TSS,
E MIHRTAREBRETHY, TINLVBIATAOREEEOHEZELED, 5%
DEEMEOCERZERTHILENRHA D,

TDI 0.03 mg/kg A E/H

(TDI B EHRHL) AT « FEAZERR

(BvipTE) 7 b

(HARD SEHRT B0 RE 16 BET
(#BE5FHiE) RN RE

(NOAEL s ER#LAT R.) HEHAERITET 5 AGD BRETAE
TESRE DEEHED
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(NOAEL) 3 mg/kg AE/A
(FREFELRED 100 (F&Z : 10, EHFE: 10)
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